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BLAZING THE TRAIL
EXTENDING into the Gulf of St. Lawrence is

the Gaspe Peninsula at the tip of which are
some of the most beautiful of America's "bird
rocks." The country still lies somewhat beyond
the hurly-burly of modern life, and is the more
charming on that account. It is of this country
and of the rocks that form the outposts of this

headland that John F. Kuerzi has written, and
Natural History is glad to be able to publish
his article in the March-April number.

THE study of pre-

historic South Ameri-
can life has not been
carried so far as has the
same study of other con-
tinents. It was all the
more important, there-
fore, that Dr. George Gay-
lord Simpson, of the
American Museum's de-
partment of vertebrate
palaeontology, should have
visited Patagonia in order
to explore the fossil beds
of that region. Doctor
Simpson's experiences in

Argentina began in Buenos
Ayres at the time of the
recent revolution, but the
revolution was not per-

mitted to interfere with
his scientific work, which
took him far south and
into the interior. It is of

this expedition that he will

tell in an article that will

appear in the next number
of this publication.

READERS of Natukal History will recall

Mr. H. C. Raven's account of his expedition
for gorillas in the Belgian Congo and in West
Africa. Now, however, he has written an article

on a chimpanzee that since Mr. Raven's return
from Africa has been almost a member of his

family. Everyone knows of the humorously
human attributes of the.se intelligent primates,
but Mr. Raven's account, which is .scheduled for

the March-April number, will throw new light on
their intelligence and,

__^________^__ in particular, on the char-

I

acter of his interesting pet.

THE COVER OF THIS ISSUE

THE cover of this issue of Nat-
ural History is another of

the paintings by Arthur A. Jansson
of the American Museum's depart-
ment of preparation. The Devil
Dance shown is a religious cere-

mony as it took place in Ladakh.
Similar dances, however, are reli-

gious features throughout Tibet and
Mongolia. The masks worn by the
dancers are fashioned of papier
mach6 in Lhassa, and are remark-
able both in color and design. The
gowns of the dancers are often made
of gorgeous Chinese brocaded silks,

while the orchestra in the back-
ground supplies the dancers with a
weird cacophony of blaring horns (or

shawms) bells, cymbals, and drums.
Mr. WiHiam J. Morden's article

"Beyond the Vale of Kashmir" tells

of his journey to Himis Lamasery
where he witnessed the dance de-

picted in the cover painting.

EVEN stay-at-home
naturalists are

conscious of the difference

between the active wild

life of woods and fields in

the daytime and at night.

How much more obvious
is this difference when one
is in the jungle. It is of

this difference between the
life during the day and
that during the night that
Dr. Stanton C. Crawford
wTites, as he observ^ed it

in the jungle of British

Guinea. This unusual
account will appear in the
next number.

SEA HORSES are such
elf-like creatures that

SEA shells are almost as
much a part of our

beaches as are the sands themselves, and so are
often accepted without question. Yet each shell

suggests a life history, which often demands all the
patience of science before it can be unraveled.
We have all seen necklaces of cowrie shells, and
most of us have seen these dainty little bits of

color on the beach. It has remained for the
scientists of the Plymouth Marine Laboratory, of

Plymouth, England, to study the inhabitants of

these shells under controlled conditions and to

record their life story. Dr. Marie V. Lebour, a
member of the Plymouth Laboratory staff, has
written an account of the cowries of the English
coast, and Natural History is fortunate in

being able to publish in its next number what is

probably the first "popular" account of the
results of this new investigation.

RECENTLY we published an article by Robert
H. Rockwell descriptive of his experiences on

board the schooner "Blossom" and ashore on the
Cape Verde Islands. At the same time we
promised our readers another article by Mr.
Rockwell. We are glad to be able to announce
the second of his articles—on his experiences in

Senegal—for the coming number.

it is easy to think of them
as belonging to the realm
of fancy almost more than
to the realm of actuality.

As a matter of fact, they
have always strongly af-

fected the imaginative
minds of poets and jongleurs. There is how-
ever, more than a little information available
about them, and Natural History has an
article dealing more accurately with these little

creatures of the oceans than poets have been
inclined to deal. It has been written by Robert
H. Coles, and will appear in the next number
of Natural History.

NATURAL HISTORY has been fortunate in

being able to publish a number of articles by
William H. Carr on various phases of his work at
the American Museum's "Nature Trail" at
Bear Mountain, New York. In the next number
another of Mr. Carr's articles is to appear, this

time on insects. The photographs illustrating

the article are of extraordinary interest, and are
a valuable addition to the text.

SWAMPS are ordinarily considered to be both
unattractive and worthless sections of the

landscape. This is far from true, and for the
next number of Natural History Mjron Ack-
land has written an account of Okefinokee Swamp
which brings out many phases of such regions
often overlooked.
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A LAMASERY IN LADAKH
These religious houses are often located in the most inaccessible places—on peaks, on cliffs, or over-
looking deep ravines. The lamas, or monks, form so large a part of the population that it has been said

that the backwardness of the country is largely due to withdrawal of these able-bodied men from
productive labor

See "Beyond the Vale of Kashmir," Page o



VOLUME
XXXII

NATU RAL
HISTORY
JANUARY-FEBRUARY, 1932

NUMBER
ONE

BEYOND THE VALE OF KASHMIR
A Journey Over the Mountain Trails from Kashmir to Ladakh-

Peoples of the Valleys and Plateaus—The Devil

Dancers of Western Tibet

By WILLIAM J. MORDEN
Field Associate, Department of IMammals, American Museum

-The

ONE might say that there is a

personality^ in trails. The trails

of our own Rockies, for instance,

are as different from those of the Trans-

Himalaj-a as Pittsburgh from Peshawar

—

as Boston from Benares.

The Himalaj^an trail—or road as it is

usually called—from Srinagar, in Kash-

mir, to Leh, in Ladakh, (or Western Tibet)

is a way of ever-changing beauty and

charm. It is a distinctly Asiatic charm.

But before I try to take you with me
along this mountain route, let me refresh

your mind a bit concerning its geography

and the history of the country through

which it passes.

North of the Punjab of India, beyond

the Pir Panjal Range of the western

Himala3^a, lies the ^"ale of Kashmir.

Well watered by the melting of snows

heaped on the peaks that surround it on

all sides, it is a land of forests and flowers,

rightly caUed '

' The Happy ^^alley
. '

' The

ancient city of Srinagar on the placidly

flowing Jhelum River, is the starting

point for journeys into the interior.

Ladakh Kes north and east of Srinagar.

Leh, its capital and chief citj^, is a distance

of 240 miles across the mountains, a

journey of more than two weeks at the

ordinary rate of travel.

There is evidence that Aryan Dards

once had scattered colonies in Ladakh,

and for some five hundred years it formed

part of a Tibeto-Dard Kingdom. Then

came a Central Tibetan dynasty, in-

augurated about 900 A.D. Ladakhi kings

ruled the land until 1840, when the Dogra

army of Gulab Singh, the ]\Iaharajah

of Jammu, conquered it. When Jammu
and Kashmir were consolidated into a

single state, Ladakh became part of the

domains of the Maharajah of Jammu and

Kashmir.

But Ladakhis have Uttle in common

with the Aryan Hindus and Mohamme-
dans of Kashmir. They are a mongoloid

people—Tibetan lamaists "w^ho acknowl-

edge the Dalai Lama at Lhassa as the

spiritual head of their church. The

country, too, is entirely different from

that south of the mountains; the high-

lands of Ladakh continue uninterruptedly

into Tibet, for there are no natural geo-

graphical divisions between the two.

]\Iy trip to Ladakh was one phase of a
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A SMALL LAMASERY
Perched high on a cliff, this detached structure
lies well off the main trade route among the

barren hills

summer's collecting in the Himalaya.

In Srinagar I engaged my Kashmiri staff

of five men, purchased stores and supplies,

hired tents and camp equipment, and

generally made my handohast, (pronounced

"bundobust") as arrangements are called

in India. I left Srinagar late in April.

My way at first led up the lovely Sind

Valley, where the mountains were clothed

in deep forests of conifers, and where the

gushing streams were crystal clear. In

the Vale of Kashmir fruit trees had been

in bloom and the picturesque houses were

gay with purple irises growing on their

sod roofs. But as we went higher up the

Sind, signs of winter were more frequent.

We began to cross snow-slides, and by the

time we reached Baltal Rest House, five

marches from Srinagar, we were traveling

on snow much of the time.

Baltal is just at the foot of the Zoji

La, the pass which leads a traveler in one

great step from the forested regions of

Ivashmir to the bleak and barren wastes

of the Tibetan highlands. The high

range which the Zoji traverses intercepts

the moisture-laden clouds that come over

India from the distant ocean. The Vale

of Kashmir gets the benefit of this mois-

ture, but beyond the great mountain wall

rain almost never falls, and even the

winter snow is so light that by mid-

summer manj^ ridges over 16,000 feet in

elevation are entirely bare.

Like Tibet proper, Ladakh is largely a

high, rocky desert, where one may ride

for hours and see no vestige of any grow-

ing thing. Here and there inhabitants of

the infrequent villages have led water in

tiny canals from snow fields far up some

valley to irrigate the little green oases

which are a welcome relief from the sur-

rounding desolation.

Along the road to Leh the traveler may
use government Rest Houses at the end of

MR, MORDEN AND A LAMA
On the road to Himis Mr. Morden paused at the

Tiksay Lamasery for a visit
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I'ac'h staso of ten to twenty miles, or may
pitch a (enl in an adjoining grove of

[)oplar.s. These little government-owned

"Maiiarajah's gardens" are pleasant en-

campments and are often used, for some

of the Rest Houses have permanent

inhabitants. As j\Irs. Alorden's bearer

put it, ''Mcmsahib, there are many little

animals, lu)p{)ing, hopping—biting, bit-

ing."

But to return to the Zoji La. In sum-

mer a wide pony trail zigzags up from

Baltal to high above a ravine and brings

one out to a rocky valley at the summit.

But until about the end of May the pony

trail cannot be used. The winter route

ascends steeply up the gorge, where

avalanche snow accumulates to great

depths.

We hired coolies for the crossing, for

ponies cannot negotiate the winter trail.

To avoid the danger of avalanches,

which is greater when the snow is soften-

THE LAMASERY OF RIRDZONG
Of the Yellow sect of lamas whose robes are

red, but whose caps and sashes are yellow

KASHMIRI COOLIES ON THE ZOJI LA
Crossing the pass that leads from the wooded
valley of Kashmir to the barren wastes of the

Tibetan highlands

ed by the heat of the sun, our coolies

started from Baltal at 2 a.m., each man
with his load of sixty pounds. My staff

and I followed a few minutes later. A
waning moon in a cloudless sky illum-

inated objects in its light but accentuated

the darkness once we entered the gorge.

I was unfamiliar with Himalayan travel

then, and although the exertion of trying

to keep on my feet while fighting my way
up the steep snow slide took most of my
attention, I was deeply interested in the

sights and sounds around rne. The amaz-

ing sharpness of the shadows, the towering

cliffs which seemed to overhang us, the

tremendous depth of the snow up which

we climbed, and the roar of water rush-

ing far beneath, all combined to give me
a feeling of unreality.

We soon began to overtake our coolies,

who stopped frequently to rest their

loads on T-shaped sticks which they
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LAMAYURU
The situation of this lamasery is very striking. The area of cultivation lies at the foot of a steep slope,

while a village cHngs to the hillside at the top of which the lamasery is perched

carried. As we passed each group, my
shikari encouraged them with shouts of

"shahash! shabash!"—"well done!" All

the coolies were cheery and returned his

greeting with jokes and laughs. Had I

been packing sixty pounds up that snow

slope, I would have thought it nothing to

joke about.

Dawn came as we reached the summit,

11,578 feet above the sea. From there to

Matayan was but a few miles, though the

rapidly softening snow made foot travel

fatiguing. We were glad to reach the

Rest House and even gladder that we did

not have to go farther that day.

As we progressed, the mountains be-

came less rugged and the country more
and more barren. At first the people we
met in villages were not mongoloid types,

for the earlier stages of the road pass

through part of the territory of the Dards,

an Aryan race. But beyond Kargil, the

ninth stage from Srinagar, we began to

feel that we were in Ladakh. Our pony

men were Tibetan in feature, the villages

had prayer-flags fluttering from each

house, and now and then we passed a

red-robed lama industriously twirling his

prayer-wheel. Instead of the usual

greeting of India and Kashmir, "Salaam,

sahih," we were now welcomed by the

Ladakhi salutation, "Julee." That is

the respectful form—my return greeting

was "Ju."

Ladakhis are a jolly, pleasant people.

They are mild mannered and as hospitable

as any race I have met. Dirty they cer-

tainly are, but in that respect they differ

only in degree from most Central Asians.

The friendly Ladakhi, with his complete

lack of rehgious prejudice and his ready

laugh, is altogether a very likeable chap.

Ladakhi men wear queues of their

own hair with added strands of horse-

hair braided into them. They keep the

appendages well oiled, with the result
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that there are alwaj's greasy smears down

the backs of their gray woolen coats.

Their summer and winter headgear is a

sheepskin-hned cloth cap with car-pieces

that are usually worn turned up in warm
weather. Seen from a distance, these

flapping ear-pieces look remarkably like

horns.

Behind each ear a Ladakhi woman wears

a large, flat piece of sheepskin with the

fleece turned outward. These ear-pieces

protrude straight out from the head and

give the wearer a most odd appearance.

A woman's headdress is especially strik-

ing. It takes the shape of a flat leather

covering which forms a point over the

forehead and in the back hangs down to

about the waistline. This whole con-

traption is thickly studded with tur-

quoises. We were told that a woman
would put her entire personal fortune into

her peyrak, as the headdress is called.

Although Ladakh is far from being a

wealthy country, Ladakhis seem to have a

less fierce struggle for existence than is

the case, for instance, in the neighboring

district of Baltistan. The chief reason is

said to be the practice of polyandry, which

effectually prevents any increase in the

population.

When a Ladakhi marries, his two next

younger brothers become secondary hus-

bands of his wife. Should there be more

younger brothers than two, the others

cannot share the wife of the eldest, but

must either get out and hustle for a living

or enter the church. A fortunate few are

taken on as magpas, or special husbands,

by heiresses who, because they had no

brothers, have inherited the family

fortune.

The two minor husbands of a wife are

little better than slaves of their elder

brother. If the eldest dies, the common
wife may, if she chooses, divorce the other

two by the simple ceremony of breaking a

LADAKHI WOMEX
The flat headdress, called the peyrak, studded with turquoise matrix and silver, often makes up the

entire fortune of the wearer
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string tied between her finger and that of

the corpse. It is customary, I beUeve,

for her to make each a present of a sheep

before the final parting.

Polyandry is responsible for some

amazing family trees. I was told that if

one asks a Ladakhi who his father is, he

will quite glibly rattle off a string of

names.

We saw our first lamasery, or monastery

of lamas, during our tenth march. It

was high on a cliff face and rieminded me
of nothing so much as a swallow's nest,

for so far as I could see there was no way

of reaching it by anyone not provided

with wings. However, as little of the

building projected outside the sheer rock

wall, doubtless there were interior tun-

nels and galleries with an entrance some-

where from the rear. Tibetan lamas

almost invariably build their monasteries

in most inaccessible locations, though

A LADAKHI "ACQUIRING MERIT"
Prayer wheels are found in every monastery,

and the devout person who turns them from right

to left receives the benefit of the prayers they
contain

whether for the sake of the isolation con-

ducive to profound meditations, or for the

view, would be hard to say.

A few miles beyond Shergol, at the

little village of Mulbek, there is a de-

tached rock perhaps fifty feet high. One

side has been smoothed off and on it is-

deeply carved a colossal figure of a god.

A small temple nestles against the foot,

while holes in the rock face show that at

one time a larger building covered the

figure.

Our Kashmiri staff were Mohammedans,
and therefore hugely disdainful of every-

thing Buddhist. Mrs. Morden's bearer,

with fine biological indifference, looked

at the carving for a time, and then said

scornfully,

"That very bad goddess, memsahib.

She eat up all the trees and grass in all

this country. That is why this country

so bare."

The memsahib smiled a bit skeptically

and Aziza earnestly added,

''That is true, memsahib, that is true!"

We had seen our first chortens near

Shergol, and as we went farther along the

trail, these became familiar sights. Chor-

tens are monuments erected sometimes in

memory of a saint or lama, sometimes as a

receptacle for sacred relics, especially the

ashes of departed lamas. After the death

ceremonies, which take several days, the

corpse is cremated and part of the ashes

are mixed with clay and moulded into

various shapes. If the deceased has been a

man of prominence, the tablet containing

his ashes is placed by itself in a chorten

constructed especially for it; those of

ordinary individuals are tossed with others

into an old chorten. The five divisions of

a chorten represent the elements: earth,

water, fire, air, and ether.

Chortens are sometimes built by the

pious to "acquire merit," as the saying is.

But apparently no merit is acquired by

repairing an old chorten, for many of

them—constructed, as they are, largely
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of drietl iniul— arc in Narious stages of

dilapidation. Dcxout 'ilbctans always

pass to the left of a chorten, as they be-

lieve they thereby "acquire merit."

Irreverent sahibs sometimes refer to the

contents of chortens as "potted lamas."

Mani-walls are another familiar sight

as one travels farther into lama-land.

These long, low structures of stone and

mud have their tops and sides covered

with fiat rocks, on which are carved in

Tibetan characters variations of the Budd-

hist prayer. "Om mani padme hum.^'

One must always pass to the left of a

mani-wall to obtain the benefit of its

prayers; to pass on the right is supposed

to un-say them all and put one just that

many in arrears. When a mani-wall or

chorten occurs along a trail, the trail usu-

ally divides, so that a traveler may pass

on the left going and the same returning.

In all Ladakh I saw no place whose

situation is so spectacular—I might al-

most say dramatic—as that of Lamayuru.

As one approaches the village from a canon,

one's first sight of the place is a large and

very impressive chorten at the end of a

long mani-wall. Then more chortens.

The trail makes a turn and there ahead

lies Lamayuru. High up a steep moun-
tain-side straggles a village of Ladakhi

huts, with prayer-flags fluttering from

poles and housetops. Queer little streets

ascend steeply, sometimes through tun-

nels dug in the rock. Above, perched on

the edge of a sheer clifT, the lamasery

surmounts the whole.

The Tibetan word for a monastery is

gompa, literally "a secluded place." Our
English word "lamasery" seems to be a

corruption of the two words, "lama"

—

a Buddhist priest or monk—and "serai"

—an inn or hostel. Lamayuru gompa
was once the stronghold in Western

Tibet of the ancient Bon religion, the

early form of devil-worship which flour-

ished over the whole country before Budd-
hism was introduced about A.D. 650.

AN ALTAR IN A LAMASERY
The large bowl at the left is filled with ghee,

or clarified butter, which in this particular case is

being used as fuel for the chapel lamp

There are two principal sects of lamas,

the Yellow and the Red. The Yellow

lamas, to which branch belong the Dalai

Lama of Lhassa and the equally holy

Panchen Rimpoche of Tashilhumpo, are

dominant in Tibet proper. The Red
lamas of Ladakh acknowledge the spiritual

leadership of the Dalai and Panchen lamas,

but are less ascetic in their personal

conduct and rituals.

It is difficult for a Westerner to under-

stand the tenets of lamaism. Before the

coming of Buddhism, the peoples of Tibet,

like many others similarfy situated, con-

sidered that all misfortunes were the

work of evil spirits and devils. Demons

were responsible for storms, blizzards,

and avalanches. Devils of the air caused

the bitter winds that blow across the

vast plains of the Tibetan plateau. If a

person fell ill, it was the work of a malig-

nant spirit which had to be propitiated or
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driven out before recovery was possible.

They saw demons behind each rock

—

and there were many rocks.

Buddhism, though the official state

religion, at first made small headway.

Padma Sambhava, popularly known in

Tibet as Guru Rimpoche, the "Precious

Teacher," is supposed to have overcome

the malignant demons and to have ob-

tained their assistance. He incorporated

into the Buddhist ritual many of the

deities, beliefs, and practices of the Bon

religion, so that present-day lamaism is

far removed from the teachings of the

Gautama.

The lamaist pantheon comprises in-

numerable gods, demi-gods, saints, de-

mons, and various

deified evil spirits.

Some came from

India, some from

the old Bon reli-

gion, while others

are local to special

districts. Each lo-

cality has its own
particular godling,

who is especially

revered and who is

supposed to protect

his people against

wandering evil

spirits. The chief

gods are the
Buddhas; next
come the Boddhi-

sattvas, those who
have attained Nir-

vana, or heaven,

but have renounced

it to assist mankind

in its struggle for

salvation. From
these the descend-

ing scale includes hordes of gods and

demons of varying degrees of power.

A belief in reincarnation is basic in the

lamaist faith. Upon departing this life.

the soul of a lamaist is reborn into one of

several spheres. The chief of these is

Lhayul, or region of gods, the lowest

Nyalwa, the hells. By "acquiring merit"

in various ways the soul may, in a long

cycle of rebirths, free itself from earthly

bonds and enter Nirvana.

For various sins the soul may return to

earth as one of the animals or even a lower

form of life. A good Buddhist will not

kill, for fear he may be condemning some

unfortunate soul to another rebirth. One

day I noticed one of my Ladakhi coolies

industriously "reading his shirt." Quite

evidently the hunting was good, but each

time he carefully placed his little find on a

rock beside him. I

A LAMA WITH HIS PRAYER WHEEL
Each revolution of the wheel is supposed to

offer a prayer by which the individual who turns

it "acquires merit"

inquired why, and

was informed that

my coolie did not

know but that some

of them might be

his friends or rela-

tives, condemned

for their sins to a

rebirth as "coot-

ies." I thought of

some people I

knew— and won-

dered what their

next incarnation

might be

!

To the traveler

in Ladakh, the ac-

quiring of merit

seems mainly to

take the form of

endless repetitions

of the prayer, Om
mani 'padme hum.

This is uttered mil-

lions of times daily,

not only verbally

but with the aid of

mechanical contriv-

ances. It has been well called, "praying

by machinery." Almost every Ladakhi

one meets carries a prayer-wheel in one

hand. Nearly all my coolies and pony-men
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l)iisil>- twirled prayor-whct'ls at all tiincs

on the march or in camp.

Larger prayer-wheels are found in

lamaseries, in villages, and even along the

trail where passers-

by may give them

a twist and obtain

the benefit of their

contents. I saw

several instances

where enterprising

individuals had so

harnessed personal

'home" prayer-

wheels that they

were operated by

water-power; others

were fitted with

vanes to catch the

nearh^ constant

wind. It rather

seemed that these

fortunate persons

were several jumps

ahead on the road

to heaven.

The usual form of

prayer-wheel is a

cylinder of wood or

metal, on the inside

of which the invo-

cations are placed.

A LARGE CHORTEN
Chortens are monuments usually erected to

contain the ashes of departed lamas. Ordinarily,

little effort is made to keep these in repair

Sometimes the out-

side surface has prayers painted on it, but

generally they are pretty badly weathered.

I saw several old American oil tins giving

excellent service as prayer-wheels.

Prayer-flags form another simple but

supposedly effective method of gaining

the requisite celestial credits. They are

made by lamas from inked wood blocks

and sold to the faithful. Every monastery

has numerous prayer-flags; they flutter

from houses and from roadside shrines.

Villages give the effect of a continual

wash day, for long lines of prayer-flags

strung on ropes from house to house re-

mind one of nothing so much as hand-

kerchiefs drying in the breeze. But each

flutter helps accjuire merit for the devout

individual from whose house the flag flies.

The monastic system is the main sup-

port of lamaism. All througli Tibet and
Ladakh are scat-

tered monasteries of

greater or less size

and importance.
Grants of land,

usually the most

fertile in the vicini-

ty, form one large

source of revenue,

while offerings of

the pious serve to

maintain the lamas

in comparative
affluence. Youngest

sons of families usu-

ally become lamas;

younger daughters

enter the nunneries

which form ad-

juncts of many
lamaseries. The re-

sultant drain of a

considerable por-

tion of the popula-

tion into nonpro-

ducive pursuits is

said to be a chief

reason for the backwardness of lamaistic

countries, such as Tibet, Ladakh, and

Mongolia.

I had the opportunity to visit several

lamaseries, which differed mainly in de-

tails. That at Lamayuru is typical of the

lot, so I will try to describe it. We
reached its level by a stiff climb up village

streets so steep and narrow that in places

they are hewn in rough steps out of the

solid rock. Deep chasms are crossed by
tiny log bridges, while now and then ad-

joining house walls meet overhead and
one falters upward in a dim—but not

particularly religious—light

.

The gompa itself perches at the edge of

a sheer drop of about two hundred feet.
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The edge of the chll" is tlecply serrated,

and the monastery buildings are fitted

into the irregularities, with some of them

even overhanging yawning voids on pegs

and props. Large prayer-wheels, which

should be given a turn in the proper

direction, clock-wise, are located at the

entrance gates.

We entered a spacious court, enclosed

on one side by the main lamasery building

of mud-plastered stone and on the others

by walls of the same general construction.

This court forms the scene of the religious

dances of the lamas, the so-called "Devil

Dances," so dear to the Tibetan heart.

From them he learns of the trials that will

beset his soul on its onward path, also the

eventual triumph of the forces of religion

properly invoked.

We were led by our red-robed lama

guides into a dimly-lighted hall, which

reeked of incense, clarified butter, and

unwashed humanity. The walls and

ceiling were draped with hangings, doubt-

less once brilliantly colored. Now, how-

ever, they were so })lackoned by smoke and

dust that we could discern little about

them beyond the fact that they were

covered with hideous figures of demons.

At the far end of the room, a more than

life-sized image of Buddha, flanked by
lesser figures, looked down on the dais

occupied during services by the chief

lama. The abbot's place was to the left

as one faced the altar, while rows of lower

platforms down the center of the long

room provided space for the lesser monks.

Before the altar, tiers of ledges were

covered with dozens of brass bowls.

Some were filled with offerings, mainly

grain and seeds; others contained clari-

fied butter, in which floated little wicks

that burned with feeble flames. To one

side stood a larger vessel of butter, evi-

dently used to refill the small lamps from

time to time.

THE LIBRARY OF A LAMASERY
Lettered on heavy sheets by hand, these books form an invaluable record of religious and lay matters
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All sorts of oflVrings

to tlu' gods are placed

befon> them. A favorite

•oblation is a little cake

made of tlouraiul butter.

Flowers are nearly al-

ways present in summer.

But one sometimes sees

amazingly incongruous

objects on lamasery

altars. I hiwe seen glass

balls, such as are used to

decorate Christmas trees,

•empty tin cans, equally

empty beer bottles,

kodak film spools, and

lumps of lead foil. But

I think the prize of the

lot was an electric light

bulb which had the

place of honor in a little

gompa away up the

Indus. The lamp was

not connected to any-

thing, of course, for there

are no electric plants in

Ladakh. Its possible use-

fulness to the deity was

not apparent to ourWest-

ern minds, but it was very

evidently considered

the last word in gifts.

Interesting as Lamayuru had proved to

be, we could not linger there, for we were

still four marches from Leh.

Just beyond Lamayuru a tremendous

stratum of brilliant yellow rock is cut

through by the valley up which the trail

leads. I had thought that I had seen

the ultimate in glorious colorings in the

Grand Canon, the Painted Desert and

the Yellowstone, but the Leh Road, par-

ticularly the bit just beyond Lamayuru,

transcends them all.

We wound down into the depths of a

mighty gorge, where the horizon was

almost directly above us. We crossed

and recrossed the stream several times.

BLOWING THE GREAT SHAWMS
The dawn and the evening are saluted by the booming notes of these

collapsible trumpets. They are also sometimes used to welcome
important visitors

then began a long ascent, with the trail

cut into the face of a sheer cliff. The

coloring was superb—great bands of reds

and blues alternated with stretches of

greenish gray. Now and then, as the

canon changed direction, we caught

glimpses of distant peaks. I have heard

that this Lamayuru canon is one of the

deepest in the world.

One approaches Leh across a wide,

sandy plateau, where the sun's rays beat

down so fiercely that an adequate head

covering is necessary. As we rode

toward the enticing green of the large

cultivated area surrounding the town, the

most prominent object was a many-
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THE COURTYARD AT HIMIS LAMASERY
It is in this court that the Devil Dances are held. This famous religious festival is celebrated annu-

ally and lasts three days

storied building on a rocky hillside just

behind. I thought it was a lamasery, of

course, but it proved to be the palace of

former kings of Ladakh. It is a small

edition of the Potala, the palace of the

Dalai Lama in Lhassa, and it overlooks

the Leh oasis as the Potala does Lhassa.

A small monastery perches on the very

top of the hill above the palace, while far

to the northward a great snow-capped

range towers into the sky.

I have seen many Central Asian cities,

but none more interesting than Leh. I

have visited Kashgar, Urumchi, Turfan,

Samarkand, and Bokhara. All of them

are intensely interesting, though in each

are touches of the outside world which

somehow do not fit the picture. But as I

rode through a gate and found myself

suddenly at the end of the long poplar-

bordered Leh bazaar street, filled with a

heterogeneous mass of people, transport

animals, and bales of goods, and

dominated by the palace beyond, I felt

that I was truly near the heart of Asia.

Leh is the terminus of trade routes from.

India, Tibet, and Central Asia. From
India and Kashmir come silks and spices;

from Tibet wool and salt; from beyond

the Karakoram, by the highest trade

route in the world, come yak caravans

loaded with felt numdahs. Everything is

unloaded at Leh.

One sees a most amazing variety of

types in Leh bazaar. Lean Turkis from

Yarkand and Khotan rub elbows with

sleek Hindu merchants from India;

Tibetans, Kashmiris, Ladakhis, Baltis,

Pathans, Sikhs, Chinese, and nomad
changpas from the hills jostle one another

in the milling crowd. The babel of tongues

makes one's ears ring.

We stayed a few days in the comfortable

Rest House at Leh, then pushed on to the

Himis gompa, twenty-four miles farther

up the Indus. Himis is the wealthiest
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and largest monastery in Ladakh and one

of the few that has a resident sh-nshok

jiresiding over it.

A skushok is theoretically the rein-

carnation of a saint who, by pious living

and good deeds, has graduated from the

C3^cle of rebirth and achieved Nirvana,

but who has renounced his reward and

elected to return to earth to assist his

fellow mortals along the rough pathway

of existence.

When a skushok is about to die, he

indicates the place in which he will be

reborn as a child. After his death his

followers go to the designated village and

locate a new-born male child that bears

certain marks and otherwise seems the

most likely incarnation of the saint.

He is left with his family for the first few

years of his life. Then, after he has suc-

cessfully recognized various religious ar-

ticles that belonged to him in his previous

incarnation, he is taken to the monastery

to be educated. Later he is sent to

Lhassa for several years to complete his

religious education, after which he re-

turns to his own gompa as skushok.'

Sometimes a skushok presides over sev-

eral monasteries and spends much of his

time traveling between them.

The skushok of Himis gompa is an

alert, forceful man, now about forty-

eight years old. He was born in Lhassa

and for several years refused to take up
his duties at Himis. Although he holds

an exalted position in the Tibetan church,

his manner to us was quite friendly and

without any trace of the arrogance often

displayed by Hindu and Mohammedan
priests. During our conversation with

the skushok it was evident that he had

some knowledge of the outside world,

for when one of us said that if he could

arrange an invitation for us to visit

Lhassa we would reciprocate by present-

ing him with a trip to New York, he

THE CENTRAL HALL OF A LAMASERY
Before the altars in the background and on the long, low benches, the lamas sit cross-legged during

the services
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THE "benign" character IN THE DEVIL DANCE
The masked figure represents the church in the Devil Dance,
overcomes the devils who threaten the souls of the departed

their road to reincarnation

asked how much it would cost,

saying that the fare would be

thousand rupees

On our

about a

the skushok replied

that the fare to London was about that

much and that as New York was farther

from Himis than London, we must be

low in our estimate!

Himis gompa is situated some distance

up a narrow gorge which rises sharply

from the Indus valley. The monastery

is the annual scene of one of the most

famous religious festivals in the whole

world—the "Devil Dances" of the Himis

lamas. Pilgrims come from long distances

to witness the performance, as great

merit is thereby gained. The affair

takes three days, with

services inside the lama-

sery alternating with

dances staged in the

great courtyard. Whole
families attend, to spend

the days in religious

pursuits and the chilly

nights sleeping out on

rocky hillsides.

As we approached
Himis, we were conscious

of a dull, booming sound

that seemed to fill the

narrow valley. It echoed

and re-echoed from the

cliffs about us. At first

we could not locate its

origin nor hazard a guess

as to its meaning. Then
we rounded a bend in

the trail and saw the

gompa high on a moun-
tain-side before us. On
its roof two lamas were

blowing prolonged blasts

on great shawms, the

huge telescopic horns

used to salute the dawn
and the night. We were

told that it was being

done as a welcome to our

party. During our stay at Himis we
became well used to the reverberating

sound of shawms.

We went over to the monastery early in

the morning on the first day of the perfor-

mance of the Devil Dance, and found the

large court already partly filled with on-

lookers. Seats had been provided for us and

a few other sahibs on a little balcony from

which a good view of the proceedings could

be obtained. From inside the buildings

came prolonged chanting, broken now and

then by the sound of drums, cymbals, and

horns. As the dances would evidently not

begin for some time, we decided to go

inside and see what was going on there.

It

on
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In ;i lara;(' room, li,ii;li(('(l iVoiii the top

only, forty or fifty lanuis were seated

cross-legged on rows of rug-coverod low

platforms. They kept up a droning chant,

pausing freciuently to take copious drafts

of tea and barley beer, both of which

were brought in large copper pitchers.

Tlie measure of the chant was at first

slow, but the rhythm rapidly increased un-

til, at the peak of its crescendo, cymbals,

and flat drums held aloft on poles, were

struck in time with the cadence. When the

ultimate effect was reached the music sud-

denly stopped, to begin all over again in

a few moments. Doubtless the service

had a significance that was obscure to us.

By the time we resumed our seats on

the balcony, the court was

well-filled with spectators.

The orchestra, composed of

about twenty lamas with

drums, cymbals, bells, and

shawms, filed in and took

places just beneath us.

Then the skushok, escorted

by several priests, came

down the wide stairway

from the main building and

ascended the elevated dais

reserved for him. On his

way across the court the

crowds besieged him for a

blessing. Several came close

enough to touch the bottom

of his robe.

The first dancers to ap-

pear were lamas in gorgeous

robes, who paced to slow

music around the court,

swinging lighted incense

burners. This seemed to be

in the nature of a prelude

and did not last long.

Then the music became

loud and violent, each mu-
sician seeming to vie with

the others to see which

could make the most noise.

Down the stops dashed troop after troop

of lamas in hideous masks. They swirled

and gyrated about the court until we be-

came dizzy with the noise and motion.

So far as we could determine, there was
nothing especially allegorical about this

portion of the dance—it seemed just a

wild revel of demons.

The masks represented every form of

fiend that could be conceived by the most
diseased imagination. There were three-

eyed faces with great protruding tusks

and diadems of death's-heads; there were

beasts with horns and antlers such as no

animal ever wore; there were serpents;

there were huge, grinning skulls; there

were cross-eyed faces with the grin of an

A CHARACTER IN THE DANCE
Scores of similar masked figures play their part in the long-

drawn-out religious festival
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DEVIL DANCERS
These masked individuals represent two of the many evil spirit

characters that take part in the devil dance

imbecile. All the masks were of papier-

mache and, we were told, were made in

Lhassa. They were all brilliantly colored.

The gowns worn by the dancers were,

for the most part, of beautiful Chinese

brocaded silk, and though some of them

were a bit faded, their colors were very

lovely. A few of the characters wore

necklaces of human bones. All carried

either daggers or swords, which they

flourished wildly during the ceremony.

We noticed that the death's-head was

frequently used as a motif.

The music became quieter and gradu-

ally died away as a figure wearing a huge

mask of benign—if cross-eyed—mien

slowly descended the stairs. It repre-

sented the church and was sheltered by a

large canopy carried by four bearers. At

its approach the demons
fled and left the court.

Dance followed dance in

bewildering sequence. One
was supposed to represent

lost souls wandering in space

and beset on all sides by
devils of the air. Another,

in which a small effigy of a

man was nearly hacked to

pieces by fiends, indicated

the difficulties in which the

departing spirit would find

itself after death. In every

case the church, a figure

representing an incarnation

of the Buddha, was tri-

umphant and rescued the

victim at the last moment.

But as soon as the gracious

figure left the scene, the

demons returned and the

battle for the soul began

again.

The performance lasted

all day and we heard

sounds of chanting at

intervals throughout the

night.

The following day there were more

representations. One consisted of the

elaborate smearing of quantities of red

paint on two horses and a dog, after which

the poor beasts were dragged about the

court while the crowd shouted with satis-

faction. The meaning of this ceremony

was not apparent, but I have read that its

significance was similar to that of the

scapegoats of ancient Jewish beliefs. I

have also read that after the ceremony the

animals are considered sacred and are

well-treated. I hope so, for they have a

rough time during it.

Other dances seemed mere clowning.

I remember one particularly, which

showed a school teacher bedeviled by his

students. The little imps made his life

miserable by their antics until they were
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t'liastisi'd by a stern-faced mask, who
presumably represented higher authority.

The au(Ucncc thoroughly enjoyed the

lighter vein of most of the second day's

performances. As for us, we were in

rather a daze by the time it ended.

Whether or not the lay Tibetan under-

stands nuich of the significance of the

Devil Dances seems doubtful. But with-

out question they serve to strengthen

the hold of the church. To the traveler

from the West they are a part of the

picture—part of that weird, fascinat-

ing section of the globe, the Tibetan

highlands.

As we left Himis, the gompa shawms
again boomed out far up the valley above

us-—a farewell from the land aptly

described by Kim's lama when he said

"These are the true hills."

A LAMA BEFORE AN ALTAR AT TIKSAY LAMASERY
On the left is a large brass bowl of ghee, and before the altar are many small brass lamps burning with

feeble flames. The drum at the right is used during services



Pitcher, Plate, and Hammered Goblet from the Coast of Peru

PERUVIAN GOLD
Specimens of the Art of the Old South American Goldsmiths Who Were Conquered

by Pizarro and His Successors

By WENDELL C. BENNETT
Assistant Curator in Anthropology, American Museum

ATAHUALPA, captive Inca of the

Peruvian kingdom, sought deliv-

erance from his captor, Pizarro.

One day he offered to cover with gold the

floor of the apartment in which he was

detained. When the Spaniard did not

accept, Atahualpa said that he would not

merely cover the floor, but would fill the

room with gold as high as he could reach.

Pizarro was startled, but accepted the

offer. A line was drawn at the agreed

height and the compact put in writing.

The dimensions of the room have been

estimated as about seventeen feet broad,

twenty-two feet long, and the line was

about nine feet above the floor. A tre-

mendous treasure was required to fill

such a space, but Atahualpa fulfilled his

bargain in two months' time. Un-
fortunately the Spaniards failed to keep

their part of the agreement, and so Ata-

hualpa lost his life as well as a quantity of

gold approximately $17,000,000 in value.

This is only one of the incidents that

gave to ancient Peru its fabulous reputa-

tion for gold. The Spaniards discovered a

tremendous mass of gold at Cuzco. For

years the New World was the source of

the Spanish bullion. Most of the gold

was melted or hammered into bars and so

the original forms of the pieces were

destroyed.

One of the important stipulations of the

Atahualpa agreement was that the gold

was not to be melted down into ingots, but

was to retain the original forms of the

articles into which it was manufactured.

By this the Inca was allowed the benefit

of the space which the articles occupied

in filling the room. It is interesting to

speculate on what the forms were.

In the days of scientific research many
small articles have been recovered from

the graves and burial caves of the old

Peruvians. The early Spaniards left

some descriptions of the wonders they
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saw. Over a muiiber of years the Ameri-

can Museum has collected specimens of

j^okl until now the exhibit displays many
of the small objects and some of the large

ones which may have been like tliose

comprising the Atahualpa ransom.

Gold was not used as money in the

pre-Columbian days. There were no

Peruvian coins. However, the metal was

highly valued, and was used most exten-

sively by the chiefs. Tribute was paid in

gold and accurate silver balances were

used to determine the exactness of the

quantity. The gold was, however, used

principall}' as ornament.

Buildings were ornamented with gold

and niches left in the wall-spaces were

filled with gold plates and jewels. As-

tounding descriptions are given by the early

explorers of Curicancha,

"House of Gold," at

Cuzco. The walls were

built of closely fitted

stone blocks and were

covered with sheets of

gold and studded with

jewels. Pizarro, describ-

ing the same temple,

mentions "a bench of

gold encasing a great

stone which had been

worked into the form of

a bench on which they

said the Sun was wont

to sit dow^n." Within

the rehgious temples the

extensive use of gold is

best illustrated by this

quotation from Prescott

:

"All the plate, the orna-

ments, the utensils of

every description, ap-

propriated to the uses of

rehgion, were of gold or

silver. Twelve immense
vases of the latter metal

stood on the floor of the

great saloon, filled with

grain of the Indian corn; the censers for

the perfumes, the ewers which held the

water for sacrifice, the pipes which con-

ducted it through subterraneous channels

into the building, the reservoirs that re-

ceived it, even the agricultural implements

used in the gardens of the temple, were all

of the same rich materials. The gardens,

like those described belonging to the

royal palaces, sparkled with flowers of

gold and silver, and various imitations

of the vegetable kingdom."

An examination of the American Mu-
seum's collections reveals many of the

small forms into which gold was worked,

and these are illustrated in the accom-

panying pictures. Gold was used exten-

sively as a part of the costume. Large

and small discs and thin strips were sewn

NOSE AND EAR ORNAMENTS FROM COLOMBIA
The nose pieces are either circular plates or two-pointed bars. The
two series of six pieces in the center were probably sewn on cloth
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on to the garments. Pizarro mentions

crowns of gold. The description which

Joyce gives of the nobles of the Quimbaya

tribes of Colombia, applies equally to the

Inca: "The nobles ghttered with gold:

gold forehead ornaments, gold collars,

gold bracelets, gold breastplates and

shields, and over all a feather crest set

in gold and emeralds."

Nose rings are numerous in the Mu-
seum's collection. Most of them are

round, fiat plates, with points at the top

that pinched, or actually pierced, the sep-

tum of the nose. Other nose pieces are ring-

shaped and some have two conical points

which protruded on each side of the nose.

The ears of the ancient Incas were

pierced and large plugs inserted. Some of

these were like large cuff hnks, and others

were in the forms of rings, plates, cyHnders,

and spirals of thick wire. Finger rings

were popular, made of wide bands of

smooth gold. Necklaces were made of

small gold beads or of large, hollow, gold

balls. Golden pins (topos) with flat

curved heads were used to fasten shawls

as well as for decoration. Similar pins in

plume shapes were possibly worn in the

hair. Prominent men in Ecuador had

small holes drilled in the outer faces of

their incisors and small gold plugs ham-

mered in. These were ornaments, not

fillings. (Fortunately the artisans were

skillful enough to miss the nerves of the

teeth.) Examples of all these ornate decor-

MISCELLANEOUS
ORNAMENTS

The .string of small gold

beads is from Ecuador
and the four large, hol-

low beads are from
Peru. The central ear-

plug is from Peru and
has a fretwork design.

The two ear-plugs with
the hanging disks are

from Panama

ations arefound in the

Aluseum's collection.

Gold had other
uses besides costume

ornamentation. The plates from which

the Inca ate and the pitchers and goblets

at his table were of gold. The polished

tweezers with which he carefully plucked

his beard were of the finest metal. Many
of the implements and tools were at

least gold plated. Imitation shells, frogs,

beetles, Hzards, and small animals were

made in gold as shown on page 25. Some

are cast and some hammered from gold

plate. The two human figures in the same

THIN HAMMERED BREAST PLATES AND PINS

The two large breast plates in the center are from
Panama and the figure is from Ecuador. All the

other pieces are tj'pical Peruvian specimens.

The plumelike pin in the lower right hand comer
is suggestive of the large ones shown on page 27
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MISCELLANEOUS ANIMALS AND FIGURES

The two human figures are from the Lake Titicaca region and the other objects are from Colombia.

Shells, frogs, lizards, beetles, and unidentified animals were commonly fabricated in gold

picture are cast from molds. Such figures

are common to the Lake Titicaca region.

The casting technique is further illustrated

by the herd of llamas seen in the illustra-

tion on page 26. Llamas were domesti-

cated by the Incas and their wool was

extensively used in weaving. It is, there-

fore, quite fitting that they should be

reproduced in gold.

In 1921 the Museum acquired one of the

most remarkable collections of Peruvian

gold ever discovered. (Described in

Natural History, Sept.-Oct., 1921).

This collection is now on display in the

Peruvian Hall. It consists of twelve

pieces of finely finished, heavy gold.

There are two pitchers, composed of about

64% gold, 30% silver and 6% copper,

made in two parts with stirrup handles

and a fish and Z-form design. There are

four shallow plates of pure gold. The
three plume-shaped objects are similar to

others in the known Peruvian collections,

but are larger and better made. Finally,

there are three collars, two of which are

composed of bands of different alloys

of gold and silver. These objects are

illustrated on pages 22 and 27.

A close examination of these specimens

shows that no techniques were employed

that the Peruvians did not know. Im-

perfections and patches on some of the

pieces make them doubly interesting.

The designs and forms are not unique but

are quite consistent with other Peruvian

specimens. The Museum has since ac-

quired four more of the shallow gold

plates. Early hterary sources furnish ref-

erences to the use of gold plates, pitchers,

and collars.

Dr. Ronald Olson visited the locality

of this gold on his Peruvian trip for the

American Museum, and the discovery of

the gold, as well as he could determine it

in 1930, is given in his field notes as fol-

lows : The gold was found on a hill called

"Maltino" a short distance to the north

of Huarmey which is located on the

Peruvian coast between Lima and Trujillo.

There lived in Huarmey an old fellow

named Moreno who was very much

addicted to automatic writing. Through

the spirits he learned that the treasure

was buried on the hill, Maltino. (There

actually may have been some tradition of

buried treasure.) Moreno was digging
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FINELY FINISHED GOLD TWEEZERS
Small tweezers of this type were used in plucking

the beard. These are too large to serve practically

about the hill and by accident or other-

wise set fire to the desert plants called

"corazon" which grow thickly over the

higher hills, and which, lacking roots,

may drift into considerable heaps during

the high winds which infrequently occur.

Evidently one or more gold pieces were

seen after the fire. Moreno found an in-

definite number of pieces that year, which

he hammered down and sold in Lima.

A year or more later, about 1920 or 1921,

he returned with an associate. Again

the effort was successful and a number of

other pieces were found. They worked

some three months with several men.

Again Moreno hammered down his share,

and his associate sold his in Lima. It

was the latter quantity that the Museum
acquired.

The Peruvians were patient rather than

intelligent miners. They excavated cav-

erns in the steep mountain-sides, or

followed a vein of metal for a moderate

depth, but never sunk shafts. Their tools

were of stone, and their knowledge of

extracting the gold from the dross with

which it was united was decidedly limited.

They never made use of quicksilver to

effect decomposition. Perhaps the greater

part of the gold was obtained by washing

the gravels of the mountain streams.

They built dams of flat stones across a

stream which caught much gold during

A HERD OF GOLD LLAMAS
These specimens all come from the Lake Titicaca region where the llamas were abundant. They were

skillfully cast in molds in several pieces and then soldered together
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LLAMA, AND SILVER FIGURES DECORATED WITH GOLD BANDS
The figure to the left has had the bands of gold removed, but the grooves show where the bands

originally were. The decoration on the llama's back is of gold

mered gold leaf was applied as decoration

to many pieces. The shell illustrated on

page 29 has a strip of gold leaf around the

center as well as two modeled bird heads.

Thin gold was hammered on a stone

carved in relief and a stamped effect was

thus obtained. The two cyUndrical

pieces on page 29 illustrate this.

Gold was cast in molds. Many varie-

ties of sohd gold objects were made in this

way. (See page 23 for small figures, and

pages 27 and 28 for large objects.) In

Colombia, and probably in other sections,

the cire perdue process was employed.

In this a model of the desired object was

made in wax over a core of clay and then

plastered to form a mold which was

baked. Then the wax was run out and

the gold poured in. The core and mold
were kept apart by small pieces of wood

and the resulting holes in the gold were

skillfully filled. Some objects were cast

in several sections and later joined

together by welding. The solder was

simply a different combination of metal

with a lower melting point than the

pieces being joined.

In Colombia the Chibcha extensively

employed the method of amplifying the

edges and details of a flat gold figure with

gold wire soldered to the surface. (Page

30.) The large nose plug in the center

of the illustration on page 23 shows

filigree technique which was, however,

uncommon.

Many of the larger tools of copper or

bronze were gilded. According to Joyce

"the leaf may have been hammered on,

or the mold may have been lined with leaf

before the molten copper was poured in."



BREAST PLATES
AND HAMMERED EAR

ORNAMENTS
The central plates are from
Colombia and are very
similar to specimens from
Costa Rica. The two
cylinders were tlecorated l)y

being pounded over stones
car\'e(l in relief

DECORATED SHELL AND
BREAST ORNAMENT

The bivalve to the left has
been banded with gold leaf

and decorated with two bird

heads of gold. Pieces of

stone have been inlaid as

imitation wings. The gold
specimen to the right was
possibly a breast ornament
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FIGURES MADE BY THE CHIBCHA OF COLOMBIA
These figures illustrate the technique of reemphasizing cut-out designs with gold wire

On page 28 is illustrated the method of

decorating silver figures with gold bands.

The gold has been removed from the

figure on the left but the grooves are

clearly seen. The figure on the right is

intact.

The Quimbaya tribes of Colombia were

skilled gold workers. Although Colombia

was not actually a part of the Inca empire,

the gold technique passed beyond the

political boundaries. The following quo-

tation from Joyce illustrates the import-

ance of gold in the ceremony of installing

a chief. The population "repaired to the

sacred lake of Guatabita clad in their

finest ornaments of gold and feathers.

Innumerable sacrificial fires were kindled

on the banks, and the lake was encircled

with a cloud of gold-dust. Attended by

his four sub-chiefs he (the chief) embarked

upon a reed raft ornamented with gold

and furnished with four braziers for in-

cense; at his feet was piled a mound of

gold and emeralds, and amidst the

shouts of the multitude, and the sound of

whistles and other instruments, he pro-

ceeded to the middle of the lake. There

he plunged into the waters and washed

off the offering of gold-dust, and the gold

and emeralds were thrown in at the same

time, the four chiefs making offerings on

their own account."

Colombia is interesting in the study of

gold, as it furnishes a link, if not a center,

between the Peruvian region to the south

and the famed gold working regions of

Panama and Costa Rica to the north.

Definite contacts between the higher

civilizations of South and Middle America

are hard to estabHsh, but certainly some

of the gold forms have a wide distribution.

The two Colombian pieces in the center

of the upper illustration on page 29 might

well be placed with tlie Costa Rica col-

lections. The circular gold collar from

Panama, shown on page 27, has in many
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ways the same idea as that employed in

the gold eollai's from Peru illustrated in

the same picture.

The distril)Ution of forms in Peru itself

is not particularly enlightening. Casts of

llamas and small human figures are

localized around the Lake Titicaca region.

The Island of C'oati, in Lake Titicaca, has

some peculiar animal forms cut out of gold

plate and amplified with detail etched on

the outer surface. The coast region of

Peru, on the other hand, has gold worked

into some of the more delicate designs

typical of the Chimu and Nazca cultures.

The gold work from the Coast has numer-
ous affinities with the Colombian gold to

the North.

Any discussion of metallurgy of Peru

should not be limited to gold. Silver and
copper were used cciually extensively, and
most of the gold forms are duplicated in

other metals. Indeed, much of the Peru-

vian gold is itself alloyed with silver or

copper or both. However, Atahualpa

said he would fill the room with gold, and

I have tried to describe some of the

articles and forms which he may have used

in fulfilling his offer.

CAST SPECIMENS FROM ECUADOR
The turtle is from Panama and illustrates the same casting technique employed in the cross-legged

human figures with the large nose rings



EARTH AND NEIGHBOR WORLDS
The Sun and Its Children—The Little Cluster of Worlds that

Form the Group of Which We Are a Part

By CLYDE FISHER
Curator of Astronomy, American Museum

THAT the earth was the center of the

universe was a common beHef a few

centuries ago, and a natural belief

it was, for it seemed to be proved by

observation. The sun, moon, and stars

were seen to rise in

the east, to pass

over the sky, and

to set in the west,

and then rise again

in the east; but

after the work of

Copernicus it was

realized that these

were apparent
movements caused

by the rotation of

the earth on its axis.

Although the an-

cients beheved that

all of the heavenly

bodies in the sky re-

volved around the

earth in perfect cir-

cles, the early
astronomers were

puzzled by the ret-

rograde motion of

Mercury, Venus,

Mars, Jupiter, and

Saturn. Each of

these bodies moves part of the time east-

ward through the sky, and part of the time

westward, and on account of this apparent

erratic motion, these bodies were called

"planets," or "wanderers," as the name
signifies.

Ptolemy, the great Alexandrian as-

tronomer, in order to explain the retro-

grade motion of the planets, imagined a

NICHOLAS COPERNICUS
The great Polish astronomer, who in 1543, by the

publication of De Revolutionihus Orbium Coeles-

tiwn, promulgated the modern theory of

astronomy

system of epicycles, that is, he believed

that each planet moved around a small

circle for epicyclej the center of which

revolved around the earth in a perfect

circle. And the Ptolemaic system was

orthodox astrono-

my for more than

a dozen centuries,

but finally it was

abandoned in favor

of the Copernican

system, which is to-

day universally

accepted.

It was less than

one hundred years

ago that Bessel

measured the dis-

tance to 61 Cygni,

the first star whose

distance was ever

measured. Before

that time it was not

reahzed how closely

associated the
known planets were

to our sun around

which they re-

volved. Now we

know the distances

to many stars, and

these distances are vastly greater than

the distances of the planets from the sun.

Using the speed of light as a yard-stick, the

closest star, Proxima Centauri (which is

about one light-month closer to us than

Alpha Centauri; is nearly four and one-

half hght-years distant. A Hght-month

is the distance that hght travels in one

month, and a light-year is the distance
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that it travels in one year; and light

travels 186,000 miles a second, or about

11,000,000 miles a minute, or about six

trillion miles a year.

In our solar system, light travels from

the sun to Mercury in about 3K minutes,

from the sun to the earth in a little more

than 8 minutes, from the sun to Pluto in

about 6 hours, and from our moon to the

earth in about IK seconds. So, it will be

seen that the dimensions of our whole

solar system are' insignificant when com-

pared to stellar distances.

However, when we compare the sizes

SOLAR TOWER AT MT. WILSON

The 150-foot tower telescope from the 60-foot tower. (Courtesy of

Mt. Wilson Observatory)

and distances among our system of planets

and their central body, our sun, we are

well-nigh overwhelmed. Thoreau said he

did not know how far it was to the sun

because he had never walked it. He said

he did know how far it was down to

Walden Pond because he had walked it

lots of times.

If one were to construct an old-

fashioned Copernican planetarium, and

make the distance of Mercury from the

sun 10 feet, then the distance of the earth

from the sun would be about 26 feet,

and Pluto would be nearly a quarter of a

mile away. Pluto is more

than forty times as far

away from the sun as the

earth.

The beginner has some

trouble to distinguish the

planets from the stars,

but the matter is easily

mastered. It should be

remembered that all of

the stars are suns. Our

sun is an ordinary star,

brighter than the rest

only because it is so much

nearer. All of the stars,

including our sun, shine

by their own light, that

is, they are very hot and

incandescent. All of the

planets are comparatively

cold, and shine only by

reflected sunlight. In

consequence of this fun-

damental difference, to-

gether with the great

difference in distance,

stars are said to twinkle

while planets do not. But

this distinction is not

always easy, for in the

winter time on a cold,

windy night, the planets

sometimes seem to scin-

tillate.
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By obscrvinji the posi-

tion oi a given planet

from night to niglit, one

can. after a time, note

tliat the planet is moving

among the stars, and this

motion distinguislies a

planet from a star. All

of the planets revolve

around the sun, moving

from west to east in a

nari-ow belt in the heav-

ens called the zodiac.

While it is true that

there are noteworthy

similarities among the

orbits of the planets and

among the planets them-

selves, there are also

striking differences, as a

little survey of our neigh-

bor worlds will show.

Mercury is nearest the

sun of the known planets,

and consequently receives

the most light and heat

from the sun. Since the

invention of the thermo-

couple, it has been found

that the side of Mercury

next to the sun is hot

enough to melt lead, and

it is believed that this

planet always keeps the

same side toward the sun, just as our

moon always keeps the same side toward

the earth. Mercury is the swiftest of the

planets, making a trip around the sun in

88 of our days. As Flammarion points

out, a centenarian on Mercury has lived

but twenty-four of our years.

]\Iercury has the most eccentric orbit

of any of the planets except Pluto and

some of the asteroids. This has made it

possible to make one of the astronomical

tests of the Einstein Theory of Relativity

in the movement of its perihelion point, as

shown by de Sitter. Mercury is the

THE NORTHERN PORTION OF THE MOON
Age 18 days. Through the 100-inch telescope at Mt. Wilson Observa-

tory, August 7, 1925. (Courtesy of Mt. Wilson Observatory)

smallest of the planets except the as-

teroids. It is one of two, the other being

Venus, that can pass between us and the

sun. It is one of two, the other being

Venus, that go through all of the phases

that our moon passes through. It was the

discovery of the phases of Venus and

Mercury by means of the telescope that

gave the last blow to the old Ptolemaic

theory of astronomy.

Schiaparelli, the Itahan astronomer,

discovered some faint permanent mark-

ings on Mercury. Barnard, who is

generally considered one of the most
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dependable seers among American as-

tronomers, described these markings as

"very much resembhng those seen on the

moon with the naked eye." Lowell drew

them more definitely as streaks.

Mercury has little or no atmosphere

and for this reason and also because of the

high temperature, can have

no life as we know it.

Venus is second in order

from the sun, and for us is

the brightest object in the

sky except the sun and moon.

When near its greatest elon-

gation, it can easily be seen

in the daytime. It goes

around the sun in 225 of our

days, and it comes closer to

the earth than any other of

the major planets, approach-

ing nearly 10,000,000 miles

closer than Mars. It is very

JUPITER
Showing cloud bands, large red
spot, and shadow of one of the
Galilean moons. Drawn bv Bar-
nard. May 26, 1908. Courtesy

of Yerkes Observatory)

SATURN OVERTAKEN
BY THE MOON

C(jiijunction of Saturn and the
earth-lit crescent moon. (Courtesy

of Yerkes Observatory)

nearly the same size and

density as the earth, and

probably resembles it closely

in other conditions.

The atmosphere is so

opaque that it is extremely

difficult to make out any sur-

face markings. "Large dusky

spots" were reported by

Barnard, but he got the im-

pression that they were not

permanent.

The first person to see

Venus as a waxing and wan-

ing crescent was Galileo in

1610. The position of science

in those days is illustrated by the fact

that Galileo announced his discovery in an

anagram.

The transits of Venus were formerly

used in calculating the distance of the

sun, the method having been first pointed

out by Halley. The last transit of Venus
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was in 1882 and the

next will be in the

year 2004.

Although Venus

has an atmosphere,

it has not been possi-

ble to show that there

is oxygen or water

vapor present in this

atmosphere. There-

fore it seems probable

that there is no life on

\'enus as we know it.

The earth is the

third planet in order

from the sun, and it

is the first one that

we are sure possesses

a satelUte. This sat-

ellite, known as our

moon, is the largest

one in the whole solar

system in comparison

with its primary
planet, its diameter

being a little more

than one-fourth that

of the earth.

Several ranges of mountains may be

seen on the moon with the telescope, first

discovered by Galileo. The most promi-

nent range is known as the lunar Apen-

nines, a range 400 or 500 miles long, and

rivaling the Andes of South America in

height. Scores of craters on the moon's

surface may also be seen with the

telescope. These vary in size from very

small to as much as one hundred miles in

diameter. Two theories have been ad-

vanced to account for the formation of

these craters, namely, the volcanic theory

and the impact theorv'. The former

needs no explanation, W'hile according to

the latter the craters were formed by the

impact of falling bodies such as large

meteorites. The large size of these

craters, regardless of how they were

formed, seems to be correlated with the

THE PATHS OF THE PLANETS
From Smith's Illustrated Astroriotny, New York, 1851. Here are

represented the orbits of the eight major planets then known, a few of

the larger asteroids, and three comets. It will be noted that Uranus is

known as "Herschel" and Neptune as "Leverrier" in this old text-book

low gravity on the moon. Gravity on

the moon is about one-sixth as great as

that on the earth. A man weighing 150

pounds on the earth would weigh about

25 pounds on the moon. Babe Ruth

could bat a ball six times as far on the

moon, and Bobby Jones could drive a

golf-ball six times as far. A volcano

would throw material six times as far,

and a meteorite would splash material

six times as far.

Smooth areas of large size may be seen

on the moon with the naked eye. These

the ancients called seas, but now we

know there is no w^ater on the moon, and

these surfaces are known to be plains.

The moon is the only heavenly body

that revolves around the earth, making

the trip in a little less than a month.

Since there is no w^ater and no air on
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THE ZODIAC
From Smith's Illustrated Astronomy, New York, 1851. The major planets revolve around the sun in

a narrow belt in the sky known as the Zodiac

the moon, there can be no hfe as we know
it.

The fourth planet from the sun is Mars,

which has about half the diameter of the

earth and about twice the diameter of our

moon. On account of its smaller mass,

gravity is less on Mars. A man weighing

150 pounds on the earth would weigh 57

pounds on Mars. Two tiny moons attend-

ing Mars were discovered by Asaph Hall,

Sr., in 1877, at the U. S. Naval Observa-

tory. When discovered, these moons

were the smallest objects known in the

universe, except meteors. The outer one

is estimated to be five miles in diameter,

and the inner one ten miles.
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Mars rotates on its axis in almost ex-

actly the same time as the earth, antl its

axis is inclined almost exactly the same as

that of the earth. Since its axis is inclined

and since it revolves around the sun,

Mars nmst have changes of seasons, as the

earth has. Since the Martian year is 687

days as compared with 365 days, its

seasons must be nearly twice as long as

ours. The seasonal changes are very

evident in the behavior of the polar caps,

which increase in size and shrink in size,

as the polar caps of the earth do.

We know more about the surface of

Mars than we do of Venus for two reasons;

first, because when nearest to the earth

Mars has its bright side turned towards us,

while Venus has its bright side turned

from us when closest ; second. Mars has a

transparent atmosphere, while Venus has

a dense, opaque atmosphere.

Within the last ten years, it has been

proved that Mars has an atmosphere con-

taining oxygen and watery vapor, and it

has been proved that the temperature of

Mars is high enough to support life as we

know it on the earth. Consequently the

majority of astronomers now believe there

is probably life on Mars, at least plant

life. Since plant life and animal life have

developed together on tiie earth, it is

easy to believ(> that they have prc^bably

developed together on Mars.

In 1877, the same year that Hall dis-

covered the moons of Mars, Schiapardli

discovered a network of markings, wliich

he called "canals." Professor Lowell

considered these to be waterways con-

structed by intelligent beings for the

purpose of conducting watei- from the

melting polar caps over the planet in an

irrigation enterprise. There can be no

doubt that there are certain markings on

Mars, but the character and extent of

these have been matters of great differ-

ence of opinion among astronomers.

Between the orbit of Mars and that of

the next large planet outside there are

found more than a thousand tiny planets

called asteroids. One of these, named

Eros, comes closer to the earth than any

other planet, this close approach being

possible on account of the very eccentric

orbit. The most accurate means of cal-

culating the distance to the sun is by using

the orbit of Eros as an astronomical

yardstick.

The next large planet outside of Mars is

THE SUN AND ITS venus
SATELLITES

Chabt showing the
relative sizes of the
sun, moon, and major

PLANETS

Jupite
• Mercury

Earth

;38 a*2 MiLtS

Moon

lOOOOO jooooo ioo ou"

Statute Miles
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JUPITER
Four views: Upper left, March 28, 1920; lower left, February 12, 1921; upper right, March 15, 1921,

showing satelhte Ganymede and shadow; lower right. May 29, 1922. All photographed through the
100-inch Hooker telescope, the largest in the world. (Courtesy Mt. Wilson Observatory)

Jupiter, the largest of all our solar family.

Whether we regard its bulk or its mass,

it is larger than all the rest of the planets

put together. Gravity is between two

and three times as great as on the earth.

Jupiter is so far from the sun that it

makes one revolution in about twelve of

our years. But it rotates on its axis

in less than ten hours. For many years

it has been known that it rotates faster

at the equator than at the poles. Form-

erly this was thought to be due to a

highly heated, plastic condition, but since

the invention of the thermo-couple, it is

known that Jupiter is cold on the outside,

and that it presents only an outer surface

of clouds.

Galileo discovered four large moons re-

volving around Jupiter, which are still

known as the GaUlean moons. Since

Galileo's day five other satellites have

been discovered.

The temperature of Jupiter is much too

low to support life as we know it.

Saturn is the sixth planet in order from

the sun. It is next to Jupiter in size, and

because of its unique ring it is considered

by many to be the most beautiful telescop-

ic object in the sky. Originally this ring

was thought to be hot, and was referred

to as the fiery ring of Saturn. By means

of the thermo-couple it has been

determined that this ring is cold, and that

the rest of Saturn is cold. The ring is

now known to be made up of myriads of

tiny solid bodies or "moonlets." Be-

sides the ring, Saturn has ten satelhtes.

Saturn is so far away that it requires

nearly thirty of our years to go once

around the sun, but it rotates on its axis

once in a little more than ten hours.

The temperature on Saturn is entirely

too low to support life as we know it.

Uranus is the seventh planet, and is the
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first ever "discovered." It was t'ouiid

accidentally in 1781 by Sir W'illiaiii

Herschel. This planet is so distant that it

takes about 84 of our years to go once

around the sun. It rotates on its axis in

about 10;S hours. The planet has four

satellites, which are inclined more than

ninety degrees to the planet's orbit, and

this makes theii- revolution retrograde.

Not much is known about the physical

conditions on Uranus, except that it is

extremel}' cold.

The next world out beyond Uranus is

Neptune, whose distance is so great that

it requires nearlj^ 165 years to revolve

once around the sun. It has made about

one half a circuit since its discovery in

1846. Neptune has one satellite.

In January, 1930, there was discovered

at the Lowell Observatory at Flagstaff,

Arizona, a ninth planet, which has been

named Pluto. It is .so far away from the

sun, nearly 4,000,000,000 miles, and it

receives so little light from the sun, that

the name of the god of the lower world or

the god of darkness is most appropriate.

Pluto requires more than 250 years to

make one trip around the sun. The
planet is probably larger than the earth

and smaller than Neptune.

After an imaginary excursion from

Mercury near the sun, clear out to Pluto

so far away that it takes light six hours to

reach it from the sun, we shall surely

wish to come back to the comforts of

earth. Only two members of our

solar family, the earth and Mars, seem

to support life as we know it, and

the climate on Mars is known to be quite

boreal.

THE UNIQUE
RING OF SATURN
Drawings of Saturn
showing different

phases with respect

to its ring. (After
Proctor)
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The "Basilisk"

SHIPWRECKED ON INAGUA
The Adventures and Accomplishments of the Joint Expedition of the Natural

History Society of Maryland and the American Museum that Set Sail

in the Yawl "Basilisk" in November, 1930, for Scientific

Studies Among the Islands of the West Indies

By gilbert C. KLINGEL
With Photographs by the Author

SEATED on the ground with our backs

against a folding cot, we rested

after our day-long labors. Before us

the ground sloped away to a gorgeous

semicircular lagoon of emerald-green

water. Behind, over a bluff and an

eighth of a mile away, the surf crashed and

thundered over a needle-edged reef.

With every roller our wrecked sailing ship,

the "Basilisk," rose a bit and crunched

a Uttle deeper into the coral.

Two weeks before to the day my com-

panion and I had watched the light-house

at Cape Henry, Virginia, drop behind

and finally disappear in the dark. For

fourteen days we had battered our way
through howling winds and mountainous

seas, and finally, just at sunset, December

10, 1930, we sighted land after safely

crossing fifteen hundred miles of open

ocean.

Though only forty feet in length, our

tiny ship the "Basilisk" had well justi-

fied my pride in her. A replica of a

famous model, the "Spray" of Capt.

Joshua Slocum, the "Basihsk" had

proved herself a thoroughly seagoing

boat. The "Basilisk" was built and out-

fitted solely for natural history work and

was equipped to carry on research among
the lesser known islands of the West

Indies. But for the unfortunate incident

of the wreck, the "Basihsk" would un-

doubtedly have proved herself most

practical for the work for which she was

designed. A full description of the yawl

appeared in the January-February issue

of Natural History.

We hove to about eight miles off shore

as the twilight deepened, and went below

for some badly needed rest. Hardly an

hour before dawn a terrific lurch threw us

clear off our bunks. We were on the reef.

A heavy sea was running and there was

Uttle that we could do. Amid a welter of

crashing timbers, foam, and reeling decks,

we worked to save our instruments and

necessities. Food and water casks were
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floated ashore first, then a jiimhlc of kh'i'^.

tents, books, instruments, and j^-eneral

wreckage. By late afternoon we liad most

of our vakiablcs and working ('(niipmcnt

asht)re. Thoroughly tired and cut by the

sharp coral, we lay down to rest.

After a bit we rose and walked through

some stunted thatch palms down to the

crescent beach. The scene was desolate,

vegetation hardly more than knee high,

bare rocks protruding through a thin

layer of top soil and a few mangroves

sticking their roots into the salty pools.

Nowhere were there signs of humans or

human habitation. A faint honking

came from above and in V-shaped forma-

tion a scarlet line of flamingoes circled

the lagoon and disappeared in the gath-

ering twilight.

The scene of the wreck was, as we later

found, the northeast tip of Great Inagua

Island, Bahamas. The second largest

island in the lialiaiiias group, Inagua is a
huge, desolate waste uninhabited save for a

small settlement near its southwestern

tip and a few huts on the northern coast.

It was to the settlement, Mathew Town,
that we finally made our way some
two weeks later with the aid of a few

natives and a couple of rickety Bahaman
sloops.

There was no use crying over split

milk, our vessel was lost and of necessity

our plans had to be changed. We decided

to remain on Inagua and make a thorough

herpetological survey of the island. In

many ways it was a wise decision. As a

result the life histories of several lizards

were worked out as well as their distribu-

tion on the island; several interesting

species were discovered; and a large col-

lection of live material was shipped back

to the department of herpetologj" and

experimental biology of the American

THE W^RECK OF THE ''BASILISK"

Lying on the reef off the shore of the island of Inagua. This photograph, enlarged from a motion-

picture film, barely shows the masts of the little vessel as the waves pounded her on the coral reef,

but it does show clearlv the different color of the water inside and outside the reef
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FIRST CAMP OF THE SHIPWRECKED CREW
After struggling ashore with such belongings as could be salvaged, Mr. Klingel and his companion,

Mr. W. W. Coleman, managed to set up their tent on the \\-ind-s\vept island. The lagoon referred to in

the text is shown in the background

A LIZARD OF IXAGUA
Leiocephalus inaguae, basking on a rock in the tropical sunshine. Mr. Klingel made this and the

following photographs without the aid of telescopic lenses



HEADQUARTERS

ShipwTccked and discouraged, Mr. KUngel and Mr. Coleman nevertheless determined to continue

the scientific work that had led them to the West Indies. It was in this hut that they hnally gathered

together their undamaged supplies and began their work

ANOTHER SPECIMEN OF LEIOCEPHALlS

On a dead palm tree. Many of these lizards were captured and tagged, after which they were Uberated

as one step in the study of their ranges
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Museum for detailed study under labora-

tory control.

At first we had many troubles. We
were hailed into His Majesty's Court by

the local Commissioner to explain why we

picked Inagua of all places to be wrecked

on. Wrecking being a time-honored

custom among Bahamans, we had to

contend with greedy natives who claimed

wrecking fees and so forth, but thanks to

the services of Messrs. Branch and Jones

of the Imperial Lighthouse Service then

engaged in erecting a lighthouse on South-

east Point, our worries gradually smoothed

away and we settled down to a regular

routine of work.

The island is roughly sixty by forty

miles in length and breadth and presents

one of the most forbidding and desolate

surfaces to be found anywhere. Rocky

and flat, barren, thorny and windswept,

it offers many difficulties to the traveler.

Fresh water exists only in rocky holes left

by the rain and, due to the porous charac-

ter of the rock, seldom lasts for long.

Our preparations for exploring the

island were simple. We purchased a

donkey for the magnificent sum of eight

dollars; or to be more exact we bought

two dollars worth of donkey and six

dollars worth of stubborness. A couple

of blankets, several canteens, some tinned

beef, and a can of formalin for preserving

specimens completed our equipment.

Early one morning we followed a path

into the bush and headed inland. For

some miles the way led through thickets

of thorny and tangled vegetation. A few

lizards scampered away among the rocks

and frequently we startled small flocks of

tobacco doves and wild pigeons. Anolis

lizards bobbed their heads at us from

near-by tree trunks and now and then a

humming bird swooped by. Our donkey

READY TO RUN
Leiocephalus inaguae, alert, with body raised and tail curved over the back, ready to scurry away
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THE MOST BEAUTIFUL OF THE INAGUAN LIZARDS
Owing to their extreme shyness, Ameiva maynardi were very difficult to photograph,

found most commonly over the western half of the island

They are

soon acquired the interesting if annoying

habit of viciously rubbing his saddle bags

against every convenient tree. As we

worked inland, the vegetation thinned

until finally we burst through the last

line of trees. Before us, as far as we
could see, stretched a vast plain, flat as a

floor, barren and windswept. A thin,

straggly line of thatch palms lined the

horizon and through them we caught the

distant sheen of water.

The coast line of Inagua on the north-

ern and western side is covered with a

low, dense layer of vegetation, lignum vitse

and similar woods predominating, but a

few miles inland this gives way to great

savannahs. These savannahs comprise the

greater part of the interior of the island.

During the rainy season they are gener-

ally under water. The only inhabitants

are the wild donkeys and the huge-clawed

land crabs.

Exaggerated stories of the occurrence

of snakes on a little island off the north-

ern coast prompted us to visit Sheep Cay.

The Cay is about one quarter mile from

the mainland and at low tide can be

reached by wading, the water coming only

to the armpits. About three quarters of

the way over, a fin cut the water near us

and a good-sized shark slowly circled us

five or six times and disappeared. We
kept wading but the goose pimples were

close and numerous. Needless to say

the island was quite devoid of snakes

though we did locate some interesting

lizards. Coming back we were not

molested.

Next day we crossed Union Creek, a

shallow tidal basin bordered and studded

with huge mangrove growths. Egrets

and pelicans flapped from us and httle

green herons slipped in and out among the

arching roots. Here our donkey refused

altogether to move. We somehow

managed to get him thigh-deep in water

but farther we could not budge him. So

we tripped him and floated him the rest of

the way to the accompaniment of much

loud braying and splashing. On reaching
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AN ADULT SPHAERODACTYLUS

The size can clearly be estimated from the ring. These tiny creatures are among the most common of

Inaguan lizards. They come forth in the late afternoon and early evening to feed

HERMIT CRABS

The hermit crabs are active principally at night. These particular specimens were fighting over their

shells when their picture was taken with the aid of a flash-gun



EGGS OF LITTLE SPHAERODACTYLUS
Large numbers of these eggs were shipped from Inagua to the American Museum. This lot was found

among the fibers of a decayed palm. One shell shown has ali'eady hatched

DOMINICAN GREBE
A fairly common resident of the lagoons and ponds of Inagua, but very shy and hard to photograph.

This specimen was quite wild, and was photographed from a blind
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shore he retaliated by biting and kicking

and trampling over our wet blankets. A
day later I was forced to turn him loose.

As I used up the last of our water, we

reached a terrible strip of torn and eroded

coral country over which the poor beast

could not travel. The last I saw of him he

was disconsolately making his way inland.

I crossed the bad country on foot,

ten miles of it, and a more grueling

trip I never had. Eroded coral becomes

needle sharp and spongelike in character,

pitted with thousands of holes and

crevices. The ten miles cut the soles

completely off my shoes. Two days later,

with badly cut feet, I reached some huts

near Northeast Point.

It was here I discovered a very interest-

ing form of lizard. One of the first lizards

which had engaged my attention on reach-

ing Inagua was a handsome black species

with two vivid yellow stripes down his

back. The species is known to science as

Ameiva maynardi. It had been named

many years before in honor of the natural-

ist, C. J. Maynard, who had captured the

first specimens. The lizard which I

found here at Northeast Point was iden-

tical in form and structure to Ameiva

maynardi but was uniform fawn gray

in color. Every one has heard of melanis-

tic or albinistic sports appearing in nature,

but the recorded cases of other types of

pronounced mutation are not so numerous.

If color patterns can be suddenly re-

placed by uniform tones in nature, the

degree of divergence in color between two

species will not serve as a reliable guide

as to their relationships. I felt that in

this drab-colored lizard I had made a real

discovery, because it illustrated perhaps

better than any species previously secured

how nature creates new kinds of animals.

A week later I returned to Mathew
Town by native boat and began explora-

tions in other directions. The east and

south of Inagua were explored on later

trips and proved to be even more barren

AT MATHEW TOWN, INAGUA ISLAND

Inagua is an uninhabited waste except for a few huts on the northern coast and a small settlement

near its southwestern tip knowTi as Mathew Town
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ANOTHER VIEW IiST MATHEW TOWN
For three months Mr. Klingel carried on experiments and collected on Inagua before sailng for

Haiti and Santo Domingo

than the north and west sides. In many-

places the vegetation scarcely reached

above the knee. The center of Inagua is

occupied by a huge lake roughly rectangu-

lar in shape and some twenty by thirty

miles in area. It is bitter salt, pinkish

brown in color from the suspended sedi-

ment in the water, and extremely shallow,

being at most only six feet in depth. The

shores are often piled two and three feet

deep in snowy foam whipped off the

water by the wind. The lake is the

favorite haunt of all the flamingoes of the

island. On the far end of the lake is a

breeding colony and the great pink birds

can be seen at all times wading about the

lake. The lake is dotted with hundreds of

small islands. We visited a number but

found them be to barren and mosquito

ridden.

Returning to Mathew Town we took

up again a more careful study of the

reptile life near at hand. There were

lizards of many species including a re-

markable nocturnal lizard which was

found to be both a genus and species new

to science. The diurnal hzards were

abundant and often conspicuously cross-

barred with black. Many were captured

and, after being tagged with proper identi-

fication numbers were liberated at various

points with a view to determining if each

individual had a "home" territory to

which he or she would return. During

the breeding season many animals appro-

priate areas which they defend against all

trespassers of their own kind. It is not

known how well-established is this home

idea in the reptile mind, and it was

planned that our work in the West Indies

should be to find out not only what species

are there but what they do, and to learn,

if possible, why they do these things.

Our experiments with the range of wander-

ing yielded some interesting results. One

lizard liberated with a number attached

was found a quarter of a mile away from

the point of release only two hours after



A HUMMING BIRD
OF INAGUA

This dainty little creature is a

male Nesophlox lyrura. It is

brilliantly colored, with an
emerald green back, a gorget

of ii'idescent royal purple, and
a breast of soft rose. The tail

is reddish brown

ON A FAVORITE PERCH
A female Nesophlox lyrura.

Despite the thorns, these

birds liked to perch on cacti

and prickly pear. They were
often seen feeding from cactus

blossoms



A "HUMMER" ON
THE WING

The camera was too slow to

"stop" the rapidly beatiiifj;

wings of this little sprite as he

paused in midair to thrust his

bill into a flt)\ver of a l-)itt(M-

aloe

THE INAGUA WOOD STAR
A popular name for Nesophlox
lyriira. The commonest and
tamest of Inagua's bii'ds,

they often permitted the

careful photographer to ap-
proach to within two or

three feet
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THE INLAND SAVANNAH
The interior of Inagua is like this for miles. It is the home of numerous land crabs and wild donkeys

being freed. It was concluded that some

individuals at least may move about

considerably over the island.

Other data we obtained were difficult to

explain. Of 126 Anolis collected at ran-

dom only nine were females. Were the

females hiding at this season or is there a

real preponderance of males in the species?

If so, the competition for the females

must be tremendous. Such competition

is believed to have great biological effects

tending to produce by selection stronger

and in some instances more ornate males

in the course of time.

For six months I remained on Inagua

studying and photographing its wild life.

The egrets, flamingoes, hermit crabs, and

my friends the lizards, I will always re-

member pleasantly. However, the most

fascinating creatures with which we came

in contact were the hunmiing birds. They
were everywhere. Extremely tame, dart-

ing here and there, feeding on the cactus

blossoms, occasionally lighting on a twig

or thorn, chirping in odd notes, and buzzing

like bees, they were most entertaining.

There are several species, but the most

numerous is one found nowhere else in

the world but on this desert isle. Its

scientific name is Nesophlox lyrura and

its nearest relative hves today in Costa

Rica, whence the ancestor of the present

species may have been driven long ago

in a storm. In common with most hum-
ming birds it is a beautiful little creature;

brilliantly colored with emerald green over

the back, gorget of iridescent ro3^al

purple and breast of soft rose. The tail is

reddish brown.

One breezy afternoon I was seated in

the one-room hut that made the expedi-

tion headquarters when an angry buzzing

against the screen attracted my atten-

tion. A "hummer" had entered the open

door and was trying to penetrate the

transparent screening. I picked him off

the mesh, placed him in a near-by lizard

cage, and continued writing. I had

hardly started, when another began

buzzing at the screen. I captured him,

too. For a few moments I admired the

two gorgeous birds preening their ruffled
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feathers in the cage. They were quite

composed and went about their feather

cleaning most methodically, chirping the

while and paying me not the least hit of

attention. Even when I picked them up

they did not struggle but lay quietly in

my hand. After a bit I opened the cage

door and allowed them to escape. They
t\c\y up into the rafters and began flying

l)ack and forth. As I settled back into

the chair they seemed to have forgotten

my presence. I lay back and watched.

One was perched on a rafter when the

other backed the entire length of the

hut and rushed headlong at the sitting

bird. The impact knocked him clean

off his perch but he recovered before he

had fallen far and retaliated with a rush.

Back and forth they swooped, wings a blur

and squeaking and calling in trilling

crescendoes. Suddenty, as if a truce had

been declared, the two sat side by side on a

convenient beam and carefully preened

and combed their ruffled feathers. The
open door and myself were ignored. The
battle, if battle it was, started again. I

watched fascinated. The impacts of

their meetings were terrific. Again the

birds rested.

Half an hour later they were still at it

when I left f(jr dinner. The d(jor was
carefully left open so they could escape.

On my retui-n I looked in vain among
the rafters for the birds. They were not

there. My eye fell on the cot. In the

center was a tiny fluff of bedraggled

feathers. It was one of the "hummers."
The bird was still alive but very weak.

It lay quietly in my hand but sent up
series after series of discordant squeaks.

I perched him on the edge of a prickly

pear blossom. The bird drank once,

twice, rested, and very weakly flew

between two large cactii and out of sight.

After three months on Inagua I felt my
work there had been completed, and

early in March set sail for Haiti. En
route to the United States, I paused at

Santo Domingo for several weeks of

profitable collecting. Despite the un-

fortunate end of the "Basilisk" we were

able to ship more than 2000 specimens

from Inagua and Santo Domingo to the

American Museum.

The Great Inland
Lake, Inagua
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Frightened Tarpon Making a Curving Leap into the Air

FISHES OUT OF WATER
Some of the Interesting Creatures That Leave Their Natural Element on

Occasion To Invade the Realms of Land and Air

By FRANCESCA LAMONTE
Assistant Curator, Department of Fishes, American Museum

WITH FIVE DRAWINGS BY D. M. BLAKELY

THE dictionary defines a fish as "a

vertebrate animal with gills retained

through life, breathing and passing

its life in the water." The ordinary fish

does take oxygen into its blood from the

water, by means of its gills, and the

greater number of fishes are unable to live

for any length of time out of water, or at

least out of considerable moisture but,

as usual, there are exceptions to the rule.

There are extraordinary fishes,—fishes

equipped for breathing atmospheric air,

suffocating if they do not get this air,

and passing part of their life out of water.

We may arbitrarily divide such fishes

out of water into those able to leap or to

fly above the surface and those that have

accessory breathing organs and can

breathe both air and water. In the first,

and to us more familiar, group are the

fishes that leave water for air,—the sailfish,

swordfish group, the tuna, tarpon, salmon,

etc. In the second group are those fishes

that leave water to go on land,—the climb-

ing perch, snake-head, mud-skipper, etc.;

those fishes that are unable to get along

merely on the oxygen supplied by the

water, and must occasionally breathe air

to live.

The fish that leap and fly generally do

so either because of pursuit, or some other

disturbance of the water which frightens

or excites them, or because they are bat-

tling current or falls to reach their spawn-

ing grounds, as in the case of the salmon.

Some of them, the tarpon for instance,

seem to enjoy leaping from the water as a

sort of a game. Using their strong body
muscles in a powerful upward rush

through the water, with a final push of

the tail they clear the surface in a curving

leap into the air. The tarpon, swordfish,

sailfish, tuna, etc., make their most spec-

tacular leaps when they are fighting for

their lives against the sportsman's hook.

The gray mullet and a few others also

leap from the water when fleeing larger

hungry fishes. Their leap is rigid.

Even the devilfish, Manta, with its

enormous wingspread and its weight of

some thousand pounds, has been known
to rise above the water five feet or so in an

awkward, twisted leap, flopping down
again on the water with tremendous noise.

The iridescent blue and silver of the

marine flying fish is familiar to many of us

who have been through the Gulf Stream.

These fishes, so like airplanes in con-
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struction, take off iVoin the water by

moans of their tail, rise to about five feet,

and then skim through the air Hke a

glider for fifty or a hundred feet. This is

the average fliglit, but they often rise high

enough to come aboard a steamer, and

they iiave been known to fly a ([uarter of

a mile. There is another less familiar

flying fish in the fresh waters of South

Aiperica. This is Gasteropelecus, a small,

deep-bodied fish which can fly for five or

ten feet.

The salmon is probably best known
among the fishes whose exit from water is

part of a dogged fight to obey that im-

pulse carrying them from the waters in

which the greater part of their life is

spent to their spawning grounds in other

waters. This urge carries the salmon up-

stream on its long journey from the sea.

Neither current, rapids, rocks, nor falls

stop its progress until it arrives bruised

and spent in the pebbly, clear waters

where it spawns. Its leaps from lower

water up falls have been seen to exceed

twelve feet. It often attempts heights

beyond its power^ falling back exhausted

from the unsuccessful leap.

These and a few other fishes are able to

spring out of the water and remain in the

air as long as their initial take-off and the

air will support them. For their departure

from their natural element they depend

on)' their strong body muscles and

tail fins. They leave the

water, one might say.

Salmon Leaping Falls
To Get to Its Spawn-

ing Ground

more or less voluntarily, not of neces.sity,

and could not live witiiout its moisture

from which, and from which only, they

draw their oxygen supply.

Far more remarkable than these are the

fishes that are at home and at ease out of

water, that is, the fishes that can breathe

and progress on land. These animals have

developed various kinds of accessory air-

breathing arrangements, ranging from

the simple pharyngeal pouches—mere

hollows lined with a membrane containing

blood vessels—of Amphipnous to the

complicated, lunglike organs of the lung-

fishes. In addition to these organs, the.se

land-going fishes have adaptations for

locomotion out of the water, such as the

particularly strong development of the

pectorals in Periophthalmus, the gill-

cover spines of Anabas, and the

eel-like body of Amphipnous.

Doubtfully in the class of

"'amphibian fishes" is the com-

mon eel, sometimes credited

with overland progression

from one body of water

to another. It is, how-

ever, certain that this

fish is extremely tena-

cious of life, and pos-

sible that the neces-

sary amount of oxy-

gen for breathing

i'

\
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SNAKE-HEAD BEGINNING A LAND JOURNEY
During the dry season this large tropical fish buries itself in mud and remains torpid until the rains

come again

might be taken in through the skin if the

fish goes out of water but remains in

dampness, such as damp grass.

Anahas scandens, "the fish that dimbs

trees," is, in all probability, greatly over-

rated as an athlete. This native of the

fresh waters of India, Ceylon, and the

Malay Peninsula, has air-breathing organs

on either side of its head and does crawl

out of the water and invade near-by

gardens in order to gather earthworms

and other food. It progresses on land by

sticking the sharp spines of its spread

gill-covers into the ground, meanwhile

pushing with its pectoral fins in a rowing

motion, first one, then the other, and

aiding with the tail. Level-headed ob-

servers have reached the conclusion that,

although it has been found more than once

in trees, it has arrived there through no

effort of its own, having been picked up

from the ground by hungry birds and by

them deposited for future consumption

on its lofty perch.

In the same family group with the

climbing perch is the snake-head, Ophio-

cephalus, a large tropical fish sometimes

three or four feet long, frequently carried

around by Indian jugglers who exploit

its ability to walk on dry land. It is

necessary to keep its traveling container

tightly covered, or in between perform-

ances the energetic creature clambers out

of the box and continues its journey in-

dependent of the juggler. This adaptable

fish can also bury itself in mud during the

dry season and remain there torpid until

the rains come again.

Cuchia (Amphipnous) , another Indian

fish, is apparently happiest living like a

snake on the damp land of the water edge,

rather than in the water itself where it has

to rise to the surface very frequently to

get air. This fish moves chiefly by



I'^ISIfES OUT OF WATER 59

MUD-SKIPPER IN A MANGROVE SWAMP
Using its pectorals almost like arms, the mud-skipper manages occasionally to work itself up

quite steep inclines

wriggles of its eel-like body. It does not

confine its attention entirely to the water

edge, but has been found traveling along

dry roads.

The river mouths of Asia and Polyne-

sia are the homes of one of the most enter-

taining of fishes, the mud-skipper,

Periophthalmus. While out of water, the

mud-skipper keeps its gill cavities well

filled with air, and it is probable that there

is some absorption of oxygen through the

skin when touching water. Due to the

strong muscular development of the base

of the pectorals, Periophthalmus is able to

use these fins both as organs of propul-

sion and as elbows to lean upon. This

fish is in the habit of advancing some

distance up mangrove roots and branches.

Perhaps this could be called climbing,

but as the mangrove is more or less

banyan-like in manner of growth, the

advance is really more horizontal than

vertical. However, by means of using

its pectorals almost like arms, the fish

does manage occasionally to work itself

up quite steep inclines. It is not a timid

fish; Day, in his Fishes of India, tells us

that when his boat was moored along the

side of a Burmese river, he sometimes

saw these fishes crawl up to the boat rope

and even on to its sides. The name mud-

skipper comes from the animal's agility

in skipping around mud flats, snapping

at flies and other insect food. It is also

fond of sitting on rocks to sun its rainbow-

hued little body, its tail usually partly in

the water, the elbow-like bend of the pec-

torals and its fat, pop-eyed head giving

it an air of observant impertinence.

But most interesting of all this air-

breathing group are the lungfishes. Their

air-breathing apparatus is much more like

that of higher vertebrates than is that of

any other fish. Take, for instance, the
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lungfish Protopterus which Uves in the

rivers and lakes of Africa. This fish not

only breathes both air and water, but also

has the power of something closely re-

sembling suspended animation. When
the annual dry season comes and the

waters of its home vanish, the fish bur-

rows into the mud, going down from

twelve to eighteen inches. While the

mud is still moist

and soft, Profop- ^^,

terus travels up and
'^'

\

down the burrow to ^j.

breathe air at the "mti

surface. When the "%

last water vanishes '

•

' ~

and the mud begins

to harden, the fish
/

coils itself at the '
,,

bottom of the bur- /

row in the tightly
^^

curled-up position

shown in the ac-

companying illus-

1 1' a t i o n , head
pointed up the bur-

row; tail wrapped
over the snout. It

then covers itself

with a cocoon of

slime from the skin ^J^
glands, which, dry-

ing, becomes papery

in substance. This cocoon is sucked back
into the mouth like a small tube, and
through it the fish can do whatever breath-

ing is necessary. In this position Protopter-

us estivates through the long, dry season,

unless it is unlucky enough to be dug up

t

i

/y

by the natives who like to eat it. When
the rainy sea.son softens the mud, the fish

wakes up and is set free again.

In 1912, a Protopterus was sent to the

American Museum
from Gambia in a

large lump of dried,

hardened mud from

the bottom of a

stream bed. On its

arrival at the Mu-
seum after months

of traveling, the

> dried earth was
r . / chiseled away, ex-

posing the cocoon-

enveloped fish. It

was then placed in

tepid water and in a

few minutes the co-

coon showed signs

of life and soon the

living fish emerged.

This was exhibited

for some time in an

aquarium in the

Museum.
A few other fishes

belonging to the air-

breathing division

have not been dis-

cussed here because,

although they come

to the surface to breathe air, they do not

come farther out of the water. They do,

however, share the strange characteristic

of the ''amphibian fishes" who, although

their home is in the water, must occa-

sionally breathe atmospheric air or drown

!

A LUN^GFISH AT
THE Bottom of
Its Burhow

)3®®



Ruins at Gondar, Northern Abyssinia

THE HEIGHTS OF THE SIMYEN
Northward Across the Abyssinian Plateau to the Edge of the Great Escarpments

—

Collecting Ibex for the Field Museum Among the Cliffs of Ethiopia

By ALFRED M. BAILEY
Director, The Chicago Academy of Sciences

Photographs by the author

So far as was known, the Simyen Mountains, forming the northern boundary of Abyssinia, had never

been visited by Americans and had not been thoroughly worked for zoological specimens, when the Field

Museum of Chicago and the Chicago Daily News organized an expedition to cover the region. The party,

led by Dr. W. H. Osgood, zoologist, and including the late Louis A. Fuertes, artist and ornithologist, James E.

Baum, Suydam Cutting, and Alfred M. Bailey, left Addis Ababa and traveled northward across the plateau

that terminates in the precipitous ranges of the Simyen. Mr. Bailey wishes to express his appreciation of

the courtesy of Director S. C. Simms of the Field Museum and of Doctor Osgood for the privilege of publish-

ing the following story of this expedition.—The Editors.

OUR caravan of thirty men and sixty

mules had plodded northward

across the Abj^ssinian plateau day

after day; travel was necessarily slow, for

Ethiopian roads are merely trails worn in

the ground b}^ the feet of men and beasts

of burden, and a good day's journey rareh^

exceeded fifteen miles.

Three thousand feet below us we could

see the waters of the Blue Nile—the

waters which, through the centuries, have

been depended upon by the people of

Egj'pt. The distant canon walls were

visible through the bluish haze,—and

three days later . our tired pack animals

scrambled or were pulled up the rocky

paths to the plateau of fertile Gojjam.

This province is ruled by Ras Hailu, the

most powerful chieftain of northern

Abyssinia, and we were roj^all}^ enter-

tained by him while in his country.

We hunted with Ras Hailu, with hun-

dreds of his men as beaters, and he gave a

great raw-meat banquet in our honor.

Finally, however, we made our escape

from his hospitality.

We had now been more than two weeks

on our wa}^ northward from Addis Ababa,
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THE MEMBERS OF THE FIELD MUSEUM EXPEDITION
Alfred M. Bailey, James E. Baum, Louis A. Fuertes, W. H. Osgood, and Suydam Cutting are shown
here with a group of Abyssinians on their expedition to the Simyen Mountains. They made up the

first American party to \'isit this district

the picturesque capital of Ethiopia.

which is centrallj^ located on the great

plateau that ascends abruptly from the

low countries bordering the Red Sea on

the east, and the Sudan on the west.

The plateau rises gradually to the north-

ward to an elevation of approximateh'

15,000 feet, ending in a series of

precipitous escarpments which drop to

the valley of the Takazze River 11,000

feet below. The rugged ranges which

form this northern boundary of Abyssinia

are known as the Simyen Mountains.

The bases of the cliffs are masses of

tropical vegetation, and their crests are

crowned with alpine growths; chilling

winds and cold fogs sweep the summits,

and torrential rains send waterfalls cas-

cading down the stupendous heights

during many months of the year—rains

which flood the rocky caverns and prevent

all travel.

It was at Ras Hailu's stronghold that

our party divided, for Doctor Osgood and

^Ir. Fuertes were to work northwest

along the left shore of Lake Tsana, while

Baum, Cutting, and I started for the

heights of the Simyen to hunt walia, the

Abyssinian ibex, and to become ac-

quainted with the people who were sup-

posed to be the mysterious Falashas who
lived in the remote highlands. Our

destination was still a month's journey

ahead, over difficult trails. Ras Hailu

offered many suggestions and gave us

letters to the chieftains of the north, and

then, as our route lay near a viUage he

desired to \asit, asked that we meet him

there.

That night at the village of Deema was

a memorable one, for we were encamped

on a rain- and wind-swept slope. Ras

Hailu was our guest, and we sat up

until the small hours listening to the

stories of the early days of Abj'ssinia,

while his poor retainers huddled outside

and secured what shelter from the storm

they could. One of his anecdotes comes
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to iui(ul. When Ras Hailu visitctl

England with Ras Tafari, now emperor of

Ethiopia, they were entertained by the

King of Enghind. Haiki sat near the

King antl he was asked, through an inter-

preter, whether he spoke Enghsh, French,

German, or ItaHan. On his reply that he

did not. King George said that he was

sorry, for he should have liked to dis-

pense with the interpreter and converse

directly with him. Hailu asked to make
ivply, and being granted permission,

asked if King George spoke Amharic,

Galla, Guargie, or Shankalla, and on the

King's smiling reply that he did not, the

Ras said that he also was sorry, for he

should have liked to speak directly with

the King!

The following morning Ras Hailu came
to our camp with a big following, and w^e

talked for an hour while our men were

packing.

Then the mighty Ras, with the power

of life and death over thousands of

people, shook our hands and rode away
with his retinue of white-shammaed foot-

men trailing after,—about as picturesque

a highland chieftain as one will see these

modern times.

On trek! It seemed good to be moving
toward our goal, the Simyen. The trail

led over the typical rolling plateau coun-

try, with the great cloud-capped Choke
Mountains on our left ; we wound through

one great wheat field after another, up
hill and down; occasionally we passed

little clusters of tukels with herdsmen

caring for their flocks, or encountered

small villages with the customary gentle-

men of leisure reclining in the shade of

wide-spreading fig trees. After three

hours we came to the settlement of Debra
Werk, a picturesque town on a high hill;

there were many stone granaries for the

storing of wheat, and on the summit,

amidst the grove of cedars, was an ancient

THE EXPEDITIOX CROSSING THE BLUE NILE
The river flows in a canon three thousand feet deep, cut through the plateau of northern Abyssinia
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THE STOCKADE AT AYALU'S HEADQUARTERS
Dejasmatch Ayalu, a powerful native chieftain

who is the feudal lord of a great section of north-
ern Abyssinia, dwelt in the protection of this

crude defense wall

prohibition. He had a kindly smile and a

sympathetic attitude toward us in his

questioning, as though he were speaking to

children. He said he understood that we
in America beheved the earth to be round,

and on our reply in the affirmative he

shook his head sadly and said, "We
people of Abyssinia have known for a

long time that it is flat."

We made a short trek over a sterile,

rocky plateau, our trail gradually descend-

ing until we pitched camp on a level, un-

inviting spot named Shamat, at an eleva-

tion of 7500 feet. The Blue Nile flowing

from Lake Tsana makes a great bend,

and we were now on the south rim of the

upper part of the loop; the valley seemed

very wide and the drops not so precipitous

as we had encountered on the lower

crossing.

We were away on an early start the

next day, that we might end our trek

before the intense heat of noontime, and

the trail led gently down until the last

church. I asked the age and received the

reply, ''It is older than man remembers."

The majority of Abyssinians are Chris-

tians, and the waUs of the churches are

decorated with gory pictures representing

martyrs having heads and sundry other

portions of their anatomies removed. A
favorite, to be found in most of the way-

side places of worship, is that of their

patron saint slaying the dragon.

Two days' journey brought us to the

village of Mota where there is a church

several centuries old,-^the usual circular

type, with the floors and walls polished

from contact with generations of bare

hands and feet. The old priest in charge,

named Mamur Kumfu, was a picturesque

patriarch, and he was evidently a power in

the community for he promptly secured

negadis (mule men) for us without the

usual delay. He was much interested in

America and, as elsewhere in Abyssinia,

one of the first questions pertained to

RAS HAILU IN CEREMONIAL ROBES
Feudal ruler of the fertile Goijam district and one
of the most powerful of Abyssinian chieftains
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drop which was very precipitous, the

narrow, stony path twisting back and

forth. As each mule shcl downward, it

seemed the packs would topple the ani-

mal over. The river itself is about forty

A'ards wide, very deep and swift, and is

confined between upright walls. An
ancient stone bridge, built by the Portu-

guese about 1650, crosses the Nile at this

place. It was repaired by the former King

]\Ienclik, and later b}^ Ras Hailu. Tho
influence of the Portuguese is shown in

northern Abyssinia, for they entered the

country in the Sixteenth Century and

brought the art of stone masonry. In

consequence, there are many bridges, old

churches, and other buildings, mostl.y

now in a poor state of preservation, scat-

tered throughout the upper provinces.

The most impressive of all the buildings

erected through Portuguese influence are

the palaces and fortifications (now in

ruins) at Gondar.

The altitude of the river is 4400 feet.

Photograph by TT. H. Osgood

LOUIS A. FUERTES
With'Ras Hailu at a raw-meat banquet given by
the chief in honor of the visiting Americans

TYPICAL VEGETATION IN THE SIMYENS
The bases of the cliffs are masses of tropical

vegetation, and their crests are crowned with
alpine growths; chilling winds and cold fogs

sweep the summits

so we had dropped a httle more than 3000

feet from our camp, and probably an

additional thousand feet from Mota.

We climbed the steep ascent on foot the

following day, our riding mules scrambling

after us, and finally reached the summit

at 7300 feet, although there was a gradual

rise of the plateau beyond. Another

province had been reached, that of

Amhara, governed by Ras Guksu, and a

custom man awaited us—that bane of all

overland travel throughout Ethiopia.

Owing to our letters we had no difficulties,

however. The trail led over rolling hills

through very rocky country, the whole

landscape being covered with lava bowl-

ders. It was a most uninviting region, the

few little villages being on treeless, sun-

blistered hills.

The following day proved more interest-

ing, for we traveled through a beautiful

valley with a fine cr3^stal stream which

flow^ed over small falls, leaving deep,
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shaded pools lined with giant fig trees.

Beautiful white paradise flycatchers flew

among the branches, their long tails

trailing after them like wind-blown ribbon,

and in a little bend we surprised a yellow-

billed duck and her brood of young. We
gradually ascended to 8300 feet, and in

the distance could make out Lake Tsana,

many miles away. The trail dropped

abruptly through a rather thickly settled

region. We passed a large church in the

midst of a thick grove and made camp near

a fine stream, at a place called Mahagey.

AN ANCIENT TOWER AT GONDAR
In the valleys and on the hills are impressive ruins sur-

rounded by walls with portholes in protective towers that
project above the enclosing vegetation

The only trouble we encountered from

custom oflPicials was two days later, when
traveling along the Gumara valley, a

wide, flat expanse lined with rugged hills.

We presented our papers, as usual, and

the Abyssinian looked them over with

apparent indifference and returned them
to us, saying that his master was Ras
Guksu, that Ras Tafari had nothing to

do with his country, and we should have

to pay heavy duty. We had no letter

from Ras Guksu, but some days before

we had sent runners to him to apologize

for not calling on him at his

capital of Debra Tabor, and

asking that he grant us permis-

sion to travel in his country.

We felt that Tafari's papers were

all that was necessary, but as a

matter of pohcy we always asked

the local chieftains for their help.

Abyssinians are apt to be like

lighted firecrackers—they ex-

plode suddenly. When our cus-

tom man and his retainers grew

insistent that we pay heavy duty

for the privilege of passing over

his trail, and rustled his gun

significantly, we pitched camp
in a favorable spot, and Baum,
with his syce, started off for De-

bra Tabor for a personal inter-

view with Ras Guksu. The cus-

toms man then grew alarmed

and decided that possibly he

was in error, and sent runners

asking Baum to return. But
about that time a couple of Ras
Guksu's soldiers were met, who
were on their way to accompany

us to the Simyen. They had

been ordered to facihtate mat-

ters for us in every way,—to see

that provisions were supplied,

and that all our wants were

attended to. The first official

act of our chief guide, a prac-

tical looking old codger astride a
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A REMINDER OF DEPARTED GLORY
This old structure seems to belong in Europe rather than in the heart of Africa. Little remains of

Gondar's once important position. The imposing buildings have fallen into decay and vegetation

grows upon the walls

sturdy mule, his big toes thrust through

small iron rings which served as stirrups,

and an immense curved sword trailing

beyond the extremities of the mule, was

to place our customs man in chains.

Our ''victualer," as we learned to call

the petty officer who accompanied us, was

a hustler, and in spite of our protests,

insisted on throwing into chains anyone

who failed to deliver the grain for our

mules. As a consequence, our caravan

was usually accompanied bj^ a few prison-

ers. We managed to have each set

liberated after a day or so, however, and

no harm was done.

We camped a mile from Lake Tsana

along a httle slough, and in the morning

were treated to a beautiful sight in the

flight of birds—hundreds of many species,

including Egyptian and knobbed geese,

egrets, and white herons, black and

sacred ibis, shore birds, many ducks, and

several sea eagles. On trek, we skirted

the lake, a shining body of quiet water

with great rafts of white peUcans and

geese swimming a short distance off shore.

Two days later, after traveling across a

rather sterile, rolling region, we pitched

camp at the foot of a large hill upon

which is built the city of Gondar, the

largest trading center of northern Abj^s-

sinia. Gondar is chiefly noted, however,

for the ruins of old castles which crown

the hills—old fortresses which have seen a

great deal of jfighting. Their origin is not

so romantic, however, as we were led to

believe.

The Portuguese are undoubtedly re-

sponsible for the wonderful ruins near

Axum, but according to C. F. Ray in his

book In the Country of the Blue Nile,

credit must be given to King Fasiledes, the

Abyssinian who reigned between 1632-

1665, for those of Gondar. He expelled

the Portuguese from his country in the

earh' part of his reign, and built the

medieval palaces which are now in ruins

—

due to "fire and sword." Gondar has
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had stirring times. Fasiledes made it the

foremost city of Ab3'ssinia during his

reign, with a population of about 30,000

people. Now, however, it is merely a

cluster of tukels upon sterile, precipitous

hills, with the imposing ruins the sole re-

minder of the past.

We were content to leave the city be-

hind us. Two days' travel over fairly

good, if precipitous trails, brought us to

the stronghold of the most powerful of

the far northern Abyssinians, Dejas-

match Ayalu. Our way led over a gently

roUing plateau, dotted here and there

with tukels and groves of acacias. Off to

our left dropped a great escarpment,

while in the distance ahead we could make
out a prominent triangular peak, with

the Simyens looming faintly far beyond.

We had sent a runner ahead to advise

Ayalu of our coming, and when we were

within a few miles of his headquarters,

we were met by a small delegation of white-

clad men who brought word from their

ruler. They said they had been ordered

to lead us to a good camping site, and that

Ayalu requested that we should wait

until the next day to come to his city of

ON THE EIM OF THE ESCARPMENT
This vast depression, suggestive of the Grand Canon of the Colorado,
is the home of the ibex. The natives are carrying ibex specimens

collected by the expedition

Davart, and we were gently reprimanded

for not giving him an earlier warning of

our arrival, as he wanted to bring his

men in from the surrounding country to

give us a proper reception.

We heard trumpets in the morning, and

saw a band of thirty white-robed Abys-

sinians coming over the level plateau at

breakneck speed. They pulled their

horses to a standstill before our tent, and

we realized that they were our official

escort, so we climbed upon our jaded

mules, and with our boys following with

eyexy gun they could muster, started an

our visit to Ayalu. Near the great hill

upon which the village stands, we passed

between rows of soldiers in khaki uni-

forms, with belts of cartridges dangling

from their shoulders, and wound up the

steep trail to a formidable stockade of

upright poles erected on a stone wall.

The rails were lashed together with vines,

and a protecting series of poles were

thrust at right angles to prevent one from

scaling the walls. Inside were fully two

thousand men drawn to attention—

a

motley collection armed with guns and

cutlasses. We rode through this court-

yard into another and

dismounted to pass

through the final gate.

The house was the

usual circular type, but

of two stories, and we
were met by the Dejas-

match on the porch. He
proved a man of medium
stature, rather heavy,

and soft-handed, as is

usual with the chieftains

and priests who do little

manual labor. Two ma-

chine guns were mount-

ed at the entrance of

the building, and men
were stationed there in

readiness, while the

whole courtyard was



THE HEIGHTS OF THE SIMYEN 69

overlooked by siiiall

towers in which wore

stationed f2;iiards with

niacliine guns. It was

evident that Ayalu in-

tend(>d to protest any

uprising. W(> entered a

large room, the floor of

which was covered with

hue carpets, and passed

our usual compHments
concerning the wonder-

ful country, climate,

ant I people. As was

usual, we assured the

Dejasmatch that no-

where had we seen such

fine, fertile soil, such

fine looking soldiers, or

received such cordial

reception, and we told of our trip,

of the game animals of the different

regions, of Ras Hailu, and of America.

Ayalu had lived years in Addis Ababa,

and was one of the best informed men we
had met.

We were seated at a large table with

white linen, and down the center ranged

some fifteen bottles of imported liquor.

Fortunately, the majority of the bottles

were considered as scenery, and few were

opened. A twenty-course dinner was

followed by an inspection of guns, and

Ayalu showed weapons ranging from

antique elephant guns which shot round

balls, to the modern machine guns. He
liked our rifles and insisted that he should

be given the privilege of buying them
when we had finished our hunt. Permis-

sion was granted us to go after ibex, but

the Dejasmatch assured us that we would

be unable to get them, for, as he expressed

it, "only an Abyssinian can go where the

ibex live." Ayalu proved a very genial

host, and we made our escape only with

the promise that we should visit him on

our return from the mountains. He then

presented us with three large bands of

ANOTHER VIEW OF THE ESCARPMENT
The Sim_ven Plateau breaks off abruptly and drops fearsomely away
in vast cliffs thousands of feet above the valley below. It was on

the faces of these cliffs that the ibex were found

soft native gold and a leopard skin apiece,

and waved us on our way. We had

ordered our caravan to travel on, while

we were visiting the Dejasmatch, so we

had an enjoyable ride along the winding

trail which made a gradual rise as we

wound northward. Large bands of dog-

faced baboons challenged us from the

crest of the great escarpment at our left;

there were series of precipitous drops

which seemed never ending, and when we

observed these gigantic cliffs dropping

thousands of feet to where the Takazze

River meandered through its haze-filled

valley, I think we all had our doubts

about the pleasure of ibex hunting. We
asked the oflacer Ayalu had sent with us if

the ibex lived in such places and he looked

along the towering wall indifferently and

shook his head.

"Oh, no," he replied, "the waUa lives

in a much worse place than that."

Another day's climb over rolling plateau

brought us to the town of Devark, a

distance of less than twenty miles from

Ayalu's town of Davart. It proved merely

a collection of dirty tukels upon a tree-

less, Tsandy mountain-side, but it was of
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PLOWING
The implements are crude and the methods are those that have been

used for thousands of years

importance because traders visited it at

regular intervals.

Devark is on the edge of the Simyen

range, and our next day's journey carried

us over precipitous trails. On the way,

our interpreter, who was loaned us by Ras

Hailu, found on the trail one of Hailu's

men who told us a story of being captured,

with others, and robbed. Our soldiers

found where the others were held, lib-

erated them, and seized the leader of the

gang, so our following included an alleged

"shifta," or bandit.

We camped near the village of San-

kaber, in a beautiful little valley which

was dotted with picturesque lobelias; a

fine, clear stream rippled over rounded

bowlders in front of our tent, and there

was an abundance of grass for our pack

animals. A half mile to the north was the

edge of the escarpment, with abrupt drops

of two and three thousand feet, and far

below was a chaotic series of sharp ridges

and desert valleys. We could hear the

distant calls of Gelada baboons, and

several klipspringers were seen leaping

goatlike along the steep walls. It was

cold in camp that night, the thermometer

registering 28°.

At last we were in

the ibex country. Th(»

next day, our guides

assured us, we should

scewalia. After we were

on trek, and our cara-

van had wound along

the walls of canons for a

few hours, the natives

advised us that we might

well start hunting. We
climbed along steep
slopes, holding on by

tree heath and dried

grass. Cutting and
Baum worked in one

direction, and I, with

a local hunter, in the

other. We had worked

out to the edge of an upright wall and

were holding on with both hands when
we heard a clatter of rocks, and two

female ibex came bounding along the

cliffs within a few feet of us. There were

several reasons why I did not shoot. One

was that the ibex were females, and we
wanted a big male first; secondly, the

animals would never have stopped falling;

and, last, but most important, I did not

dare to let go of the vegetation to which I

was clinging. We returned to camp a

rather subdued group of hunters. We felt

that the ibex could not have lived in more

inaccessible places. Cutting had shot the

Asiatic ibex with the Roosevelts, and he

gave it as his confidential opinion that

hunting in the Himalayas was a pleasant

pastime for a wooden-legged man, in

comparison with the task we had before

us. In one way, hunting ibex in the Sim-

yens was unique. Our camp was always

pitched above the hunting country. In

other words, we had to descend the

precipitous chffs for our game, while in

other countries the hunters camp in the

valleys and climb the mountains.

I acquired a local guide, Demurku by

name, and with Allamaya, set out a
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ooiiple of liours hefore dark to a i)lacc we
hnirned to speak of as the "hell hole." It

must have boon the place r(>f(^rrecl to by

Maydeu as th(> ''Abyss," for there could

not be two such places on earth—a deep

cut in the mountain which dropped sheer

into the grayness below, a straight plunge

for two thousand feet, walls so p(>rpendicu-

lar that it did not seem possible that there

would be a foothold for any animal. A
basaltic dike led to a little rocky islet

which projected over the chasm, and while

I rested in a safe position, Demurku
perched on the rim of the cliffs with

nothing but several thousand feet of

atmosphere beneath his dangling legs.

Allamaya gazed, pop-eyed, and muttered

"kufenu, kufenu," which in the vernacu-

lar, would mean "not so good." I hoped

our guide would see no ibex.

Never will I forget the hunt the next

da3^ Our guide led us to the left of the

"hell hole," and by taking advantage of

the vegetation, gradually descended a

thousand feet until we reached a sloping,

narrow shelf of bunch grass, some thirty

feet wide, which ran to the foot of a great

overhanging cliff. Above was the upper

wall of the escarpment,

while below was an

equally straight drop.

The ledge we were on

was fifty feet wide at a

maximum, dwindling to

nothing in places, and

was grown with a tangle

of ferns, weeds, cedars,

and tree heath in the

broad areas, and in

others, merely worn

bunch grass. Here the

going was extremelypre-

carious. Animal trails

led along the foot of

the cliff, with droppings

of walia, klipspringer,

and Gelada baboons

showing tliat we were in the haunts
of game.

At places, Demurku would walk be-

neath me, holding to the bunch grass

with one hand, and his other supporting

one of my shoes to keep me from slipping.

His calloused bare feet were good anchors

on the rocks and grass, while my heavy
shoes gave no footing.

I followed him as best I could, being in a

cold sweat most of the morning. When a

precarious crossing occurred, I always

made it with the thought that the going

would be better beyond, and that we
should finally work our way out at an-

other place. After two hours of hazardous

traveling, we came to the end of our road.

An ibex could have traveled farther, but

we could not. I sat upon a little stump of

rock with the blue haze of the valley

under me and upright walls above ; a cold

wind was blowing, and I knew I had a

two-hour journey over my old trail. I

could visualize every bad crossing to be

made, and at the time I was almost

willing to concede that Ayalu was right

when he told us that "Frengies" (whites)

could not get walia. As we sat there we

ON THE SHORES OF LAKE TSANA

This lake forms the headwaters of the Blue Nile, and about it the

natives cultivate the land in a manner reminiscent of Biblical times
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A RECEPTION COMMITTEE
These horsemen, sent out by Dejasmatch Ayalu, came to take the scientists to their master who

awaited them in his quarters behind the wall of saplings sho\\Ti in the distance

saw two small ibex on the wall beyond,

and we watched them with the glasses;

they were extremely protectively colored,

the rich brown of their backs blending

with the brown sepias and shadows of the

rocks, while the white of their legs

matched the dried out grasses. They were

hard to see, even though on this straight

up and down cliff.

That evening I shot our first ibex at

the left of the ''hell hole," a fine young

male. I lay flat on a rock looking straight

down into the abyss. A narrow ledge

extended from the wall one hundred feet

below me, and as I watched a big Gelada

baboon, I was startled to see a walia

appear around the comer of the wall.

While Allamaya held my legs and De-

murku breathed, "Tolo, tolo" (hurry,

hurry), I shot straight down. The ibex

flattened out on the rock, killed instantly;

it gave a little kick, plunged into space,

turned over, and disappeared from view.

For what seemed like hours we could

hear the rattle of stones and the dull thud

as the ibex struck one ledge and another.

Demurku looked at me and shook his

head. There was no chance that we

would ever get that specimen.

We worked several days in the vicinity

of "hell hole" without securing the big

male ibex we desired for our museum
group, and then broke camp and trekked

to Geech, one of the highest mountains

of the Simyens. Camp was made at

11,200 feet. It was hard to believe that

we were at such an altitude, for the slopes,

away from the escarpment, are rolling.

Several villages with poorly made tukels

of wood and dung, were scattered on the

mountain-sides, and herds of cattle fed

upon the grass. Here we camped and

hunted, and the three of us were success-

ful in securing the animals necessary for a

museum group. But none of us enjoyed the

work. Hunting ibex is far from being sport

.

Small mammals of several species were

very abundant, and we found many in-

teresting kinds of birds. The choughs

were always about the village, and while

they occurred in flocks, it was evident that

mated pairs worked together. They have
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:i stridi-nt call like that of a torn, and in

Hi^ht the pairs sail about, the two keep-

inji; their interval to a nicety.

It is customary for African hunters to

iianu' the most dangerous of the wild

animals, and after being jumped by a

leopard at ten feet distance, I was inclined

to award the palm to this beautiful

creature. However, my last day at

Geech changed my point of view. We
had secured all the animals we needed for

our group, although we should have liked

another large male, and were packing up

for our long trip to the Sudan border.

The hunt was over and we were more than

pleased. Our men had suffered severely

from the cold, our clothes were torn to

shreds, and no one regretted our leaving

—

except, possibly, Demurku. He hung

around camp while the pack mules were

being loaded, and then, as I was about to

climb on my mule, he motioned toward

the escarpment. "Walia tidlik" (big

ibex), he suggested questioningly. I

asked our interpreter what he desired,

and it seemed he wanted one more hunt,

with the idea that I could leave the mule
at the edge of the cliff, and then after-

ward ride to the new camp.

After the caravan was on its way, I

took Demurku's suggestion, hoping for a

chance for a big fellow, and he, AUarnaya,

and I dropped down the cliffs at a thou-

sand feet or so. Along the edge of the

wall, a half mile away, we located a band
of a dozen or more animals, and one

appeared to have a good head. After

watching for an hour we decided to stalk

them, Demurku to stay with the glasses

and direct us by waving his hands.

There was a narrow trail only a few feet

wide, but with good footing, with a

straight drop below us, while extending

from the inner edge of the narrow plat-

form was a precipitous wall. We were

walking along slowly, Allamaya follow-

ing me with the rifle on his back, when we
heard a rattling of stones ahead. The
ibex saw or smelled us, for he whirled,

and then, instead of darting to safety,

A SON OF AYALU

The attendants are personal slaves. Efforts have been made to combat slavery in Abyssinia, but

success is still in the future
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the way he had come, he started to climb

what seemed to be a perpendicular wall.

His line of flight brought him directly

above me, and without thinking, I threw

the gun to the shoulder and fired. The

ibex dropped like a hogshead of molasses,

struck the edge at my feet, so close that

I could have touched him with the gun,

bounded into space and fell—well, it was

so far that I had to use the binoculars to

locate him on the rocks below. Three

feet nearer and he would have taken me
with him. That is why I believe the most

dangerous of African animals to be a dead

ibex! It took us the most of the day to

recover our specimen, and it was long after

dark before we reached the camping place.

Our Simyen adventure was over, and

with it, we felt, our Abyssinian trip. We
retraced our steps to Gondar, and then

trekked over sterile, sun-baked ground to

the Sudan. We found Osgood and Fuertes

within a day's travel of Gallabat and our

party reached the border together, after

traveling some two thousand miles over

Abyssinian trails. The town of Gallabat,

on the Abyssinian-Sudanese border, is

connected with the outside world by

telephone, so at least we were in civiliza-

tion. Motor cars were ordered from Wad-
medani, and we were soon on our way to

Khartum.

An Ancient Portuguese Bridge in the Province of Amhara



The Camp on Strickland Crock Hurialii Junii)-off

THE BUFFALO DRIVE
An Echo of a Western Romance

Bi' BARNUM BROWN
Curator of Fossil Reptiles, American Museum

HALFWAY between Livingston and

Gardner, Montana, on the way to

the National Park, trains hesitate

a moment at a small village named
Emigrant snuggled in a bend of the

Yellowstone River at a spot strikingly

beautiful. Here the Yellowstone flows

northward in a moderately wide valley

bounded on the west by the Gallatin

Mountains, and on the east by the higher,

more abrupt Absaroka range, dominated

by the picturesque Emigrant Peak south

of the village.

Timber-bordered mountain streams

flow into the river from either side and

the level lowlands are now cultivated

alfalfa fields, but the higher rolling up-

lands are still covered by the original

buffalo grass. It is essentially a ranch

countrj^, and aside from the cultivated

patches, houses and fences, the landscape

presents little change from its primeval

state.

Along the streams occasional teepee

rings and stone hearths protrude from the

sod, marking the site of Indian villages,

but from the surface all perishable re-

minders of those earlier inhabitants have

disappeared.

Strickland Creek, one of the small

streams west of Emigrant, flows south-

ward through the property of the cele-

brated Ox-Bow "Dude Ranch'' owned

by Mr. Charles R. Murphy.

While in the Yellowstone Park, I

learned from Dr. C. P. Russell of the

Park Service, that several hundred arrow-

heads had been recovered from the base

of a lava cliff on the Ox-Bow Ranch where

there had been an Indian buffalo drive,

and he obtained permission for my party

to investigate it.

Pitching our tents on Strickland Creek

near several ancient hearth sites, we could

readfly visualize the scene on this same

spot long ago, when teepees were scat-

tered along the stream on either side, in-

visible from the higher grazing land be-

yond the cliff less than a quarter of a mile

away.

This cliff, like all of the near-by ex-

posures, is the face of a lava flow, twenty

feet thick at this point, grassed over on

top and planed by glacial action, with
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THE APEX OF THE CHUTE

Men are standing on the edge of the cliff marking the terminal lines of the chute. The Absoraka
Mountains may be seen in the distance

glacial striations pronounced on all bare

surfaces. Huge sharp-angled blocks of

lava broken from the cliff face lie in

irregular positions and cover the talus

slope below.

Before the arrival of the white race

with horses and rifles, Indians killed game
with stone-pointed arrows, and with such

weapons the destruction of the long-

haired, tough-hided buffalo must have

been a matter of considerable uncertainty

even under the most favorable circum-

stances.

The habits of the buffalo undoubtedly-

led to cooperative hunting, when numbers
of people from the same village worked

together and drove or enticed herds of

animals to places prepared for slaughter.

Several tribes evidently practised com-

munal hunting at different periods.

Women, and presumably men, had

labored here in the common necessity of

securing food, preparing a place to

slaughter herds of buffalo, and back on the

prairie from the edge of the cliff they had

gathered and placed piles of large stones

in two irregular lines that gradually

approached like an open V with its apex

at the cliff, thus forming a runway.

Apparently the stones had been col-

lected chiefly from the surface between

the two lines, thus leaving a compara-

tively smooth surface for the rushing

feet. Evidently the people had learned

by experience, or through observation,

that the cloven-hoofed buffalo rah more

readily on an even surface.

The two lines of stone piles were

approximately fifty feet apart at the edge

of the cliff and extended back on the

prairie for at least a mile, the lines being

a quarter of a mile apart where last seen.

The piles of stone, wide at the base and

averaging six feet apart, are usually less

than two feet high, but evidently were

higher when used, as many, at the base,

are almost completely covered by grass

roots.
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BUFFALO BEING STAMPEDED OVER THE CLIFF

Restoration by Arthur A. Jansson

As the friehtened animals rushed onward, the men hidden behind the rock piles arose shouting and

waving blankets or brush so as to keep them headed down the chute
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BUFFALO JUMP-OFF AT EMIGRANT
The vertical cliff is twenty feet in height. Approximately fifteen hundred arrows have been sifted

from the talus slope above the fence

As one looks toward the cliff from almost

any position between the lines, the stone

piles appear to be a continuous natural

barrier, and so it must have looked to

running animals.

With the scene staged, we can readily

re-picture the operation of a "buffalo

drive," although few white writers have

given an authentic description of actual

observations. Evidently the drive varied

somewhat among different tribes as

reported in the journals of Umfreville,

Henry and Thompson, and later by

Grinnell.

In a description of " Material Culture of

Blackfoot Indians," Dr. Clark Wissler

has given a very clear account of the

essentially common features of the drives

:

A drive was made by working a bunch of

biiffalo betw^een the outward ends of the lines.

This was done by a few young men on foot, work-

ing quietly around a bunch grazing within a few

miles of the drive and causing them to drift

toward the lines. This was by no means easy

and the failures were many. The camp was

usually on the fiat in the vicinity of the drive

and a watcher was posted to give notice when a

bunch was approaching the chute. "\\Tien the

conditions seemed favorable, he ordered all the

young, or able-bodied men, out to the lines where

they took their stations behind the rock piles,

concealing themselves under blankets or newly

cut branches. Then, if the buffalo drifted into

the wide entrance to the lines, the outlying men
began to stampede them and as they moved

forward, the men concealed on their flanks arose

shouting, waving blankets or brush, so as to keep

them headed down the chute and to increase

their fright. When near the brink, the leading

buffalo attempted to stop and turn aside. Here,

the number of men was greatest and the danger

of being run down, considerable; but the pressure

of the frightened buffalo in the rear, and the

demonstrations of the men near the brink, were

usually effective in forcing over the leaders

whence the whole bunch followed blindly. The

Indians claim that once the buffalo were running

in the chute, success was practically assured.

The fall maimed some of the buffalo and the

others were shot as they milled around in the

enclosure. When all were down, the struggling

ones were dispatched by striking their foreheads

with stone mauls;



BUFFALO HERD PLrXGING TO DESTRUCTION
Restoration by Arthur A. Jansfion

The pressure of the stampeding buffalo in the rear and the shouts and gesticulations of the men near

the brink forced the leading animals over the edge, and all the others followed blmdly
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FROM THE SITE OF THE GREAT BUFFALO JUMP-OFF

A portion of the fifteen hundred aiTowheads that have been recovered—all of similar design.

(Two-thirds natural size)

Whether or not there had been an

enclosure or pound at the base of this

cHff we could not determine, but I am of

the opinion that in this case the fall was

sufficient to maim all animals that went

over the cliff, and that men below con-

cealed behind the rocks dispatched the

cripples with arrows.

In describing one of these pounds

Henry says: "The stench from this en-

closure was great, even at this season, for

the weather was mild." It is quite evi-

dent at the Strickland Drive that the

Indians had burned the accumulated

carcasses, thus preventing the stench

which would have caused the animals to

balk and refuse the plunge.

Previous excavators had sifted most

of the talus slope so that we found very

few areas that had not been disturbed.

In such places the burned and broken

bones, decomposed horns, grass roots,

and sand were from one foot to fourteen

inches thick, but without any definite

stratification. In sifting over such favor-

able spots we obtained between fifty and

sixty arrowheads—broken and complete.

We were struck by the uniformity of shape

and the smallness of size, as shown in the

accompanying pictures.

Mr. C. A. Kinsey of Belgrade, Montana,

has done the greatest amount of excavat-

ing at this site and informs me that he,

with an assistant, worked there from ten

to twelve days securing more than 500

perfect points and an equal number of

broken ones—all of them were of the same
design and like those we secured. He
estimates that previous to our excavating

others had taken out from 250 to 300

additional points. He informed me that

in the central portion of the area the ac-

cumulation was thirty inches deep with a

quantity of buffalo hair at the bottom.

A quarter of a mile west of this cliff,

on the border of the same lava flow, our

efforts were more richly rewarded, for

there we discovered the place of another

kill which had not been disturbed. At

that point the cliff was not more than ten

feet in height and below the slope was

very gentle. At this point buffalo coming

over the cliff would not have been badly

maimed, and a pound or enclosure is

indicated by the restricted area in which

the remains have accumulated.

We dug and sifted an area of approxi-

mately twelve feet square, taking out

more than three hundred arrows, all of

very uniform shape and small size. Here

the debris of charred bones and arrows

was unstratified and about one foot thick.

This drive was evidently much more an-

cient than the one previously descnjbed, as.

all evidence of stone piles on the flat above

had been completely covered by the sod.

In both cases more than half of the arrows;

were made of obsidian (volcanic glass).
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There is no evidence of great antiquity

in tiiis discovery for the Bison were the

Uving species, but the form of the arrows

indicated that they were not made by the

Indians who inhabited that region at the

time of white settlement. Several im-

plements were found by other people on

tiie camp sites, among them a steatite

bowl (found and owned by the proprietor

of the Wanagen Store, a few miles from

the buffalo jump-off site). Such vessels

were used by the Shoshone Indians, but

not by the Blackfoot tribe who recently

inhabited this region. The arrows were

probably not more than two or three

hundred years old. The most important

features about this find

are the great quantity

of points, their form,

and size, evidently made
by a number of people

approximately at the

same period for one defi-

nite purpose^that of

kilhng buffalos.

Buffalo were more im-

portant to the plains

Indians than all other

game animals combined,

as they were the chief

source of food, shelter,

and clothing of several

of the western tribes,

hence it is not difficult

to appreciate the
Indians ' consternation

at the rapid disappear-

ance of the great herds

nor their resentment at

circumstances that

brought it about.

Conservative esti-

mates by Seton, based

the published

at 60,000,000 to 70,000,000 head. In

1870 tiiesc great herds had dwindled to

14,000,000 head, and before 1890 the

buffalo had completely disappeared as a

wild range animal due chiefly to white

hide hunters.

In view of the great economic impor-

tance of the buffalo to the Indians it is small

wonder that there was general friction be-

tween the nomadic tribes and the ever in-

creasing invasion of white men who so com-
pletely altered their daily lives. History

presents no parallel of equal importance

in any part of the world—where a hunting

people has been completely changed to

agriculturists within so short a time.

AAV^4^%i4«A44l

on ac-

•I f ftJitt#«M»4At*ii

iiiAsiAtU4ffli|

i ««lAlii4 kkkkkk
counts of early explor-

ers, places the maximum
number of buffalo before

the advent of white men

FROM AN AREA ABOUT TWELVE FEET SQUARE
A part of the thi'ee hundi'ed aiTow heads recovered at the site of the

ancient di'ive a quarter of a mile west of the Strickland drive. (Two-
sevenths natural size)



82 NATURAL HISTORY

Fossil remains disclose a number of

extinct species of buffalo, and it now

seems quite certain that throughout the

Pleistocene period succeeding species of

buffalo have inhabited the prairie lands

of our western states.

Gold-dredging operations in Alaska

during the past few j-ears have uncovered

numerous remains of an extinct buffalo,

by far the most numerous of the Pleisto-

cene animals in that region, and where

conditions of preservation are favorable

we may expect to hear of associated

remains of man.

Recent discoveries in New Mexico have

shown that our earhest know^n prehistoric

inliabitants (The Folsom Culture), 15,000

to 20,000 years ago hunted a species of

buffalo now extinct, and in the opinion

of the writer future discoveries will dis-

close other cultural stages of man asso-

ciated with extinct species of buffalo.

Hunters have always followed the buffalo,

which was a seasonal, migratory animal

and preeminently the pathfinder of the

animal kingdom.

It would seem, then, that the earliest

and the latest known tribesmen in America

followed and hunted the buffalo, whose

complete history may eventually dis-

close the migration of man to this con-

tinent.

In all probability prehistoric Asiatic

hunters have crossed Behring Straits

several times. Some of them stayed

awhile, following the migrating herds

southward and, after a time, perished.

Others came and returned or perished.

Finally came the people who were the

direct forebears of our modern Indians,

whose Hfe has been so intimately inter-

woven with the life of the modern buffalo.

Sifting Arrows at the Ancient Drive



A Clearing at a Government Coast Village

A TENDERFOOT EXPLORER
IN NEW GUINEA

Reminiscences of an Expedition for Birds in the Primeval

Forests of the Arfak Mountains

By ERNST MAYR
Recently the American Museum of Natural History has undertaken the exploration of the animal-life

of the South Sea Islands. Doctor Mayr has taken part in this project and during 1928 and 1929 studied

thefauna of the mountains of New Guinea, where he visited five different ranges, three in Dutch New Guinea

(Arfak, Wandammen, and Cyclop Mountains) and two in the Mandated Territory of New Guinea (Saru-

waged and Herzog Mountains) . In the following article he describes his experiences during his collecting

aciimties in the Arfak Mountains—The Editors.

1
FACED one of the biggest decisions of

my life when, at the International

Zoological Congress at Budapest in

1927, Lord Rothschild, of the Zoological

Museum in Tring, the largest private

collection in the world, asked me if I

would undertake an expedition to New
Guinea for him and Dr. L. C. Sanford,

trustee of the American Museum of

Natural History. I was barely twenty-

three years old, had never been on an ex-

pedition before, and all that could be said

in my favor was that I had had many
3^ears of experience in the study of Euro-

pean birds, and, what counts more, had

the ambition and untiring enthusiasm of

youth. My mind was therefore made up

quickly. I said, "Yes" to Lord Roth-

schild's proposition and started imme-

diately with my preparations.

Anyone about to undertake an expedi-

tion should possess a thorough knowledge

of the animal-life occurring in the region

he plans to visit. Thus, before starting

for the field, I went to several of the large

European museums and worked through

their New Guinea collections, with the

result that when I arrived in New Guinea,

I knew not only the name of every bird I

might collect, but also whether it was
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rare, or desirable for my collection, and

whether it showed any peculiarities of

particular interest to science. Equipped

with this knowledge, I departed from

Europe feeling a good deal more confi-

dent than when I had agreed to the

expedition.

After a pleasant journey through the

Mediterranean, the Suez Canal, the Red
Sea, and the Indian Ocean, I arrived in

Java to make the final arrangements. The
Zoological Museum, of the Department of

Agriculture in Buitenzorg, Java, assisted

me by the loan of two Javanese bird-

skinners and one plant collector. These

"mantris" were of invaluable service to

me and proved themselves faithful and

hardworking companions during the six

months I stayed in Dutch New Guinea.

After a beautiful trip through the East

DOCTOR MAYR (RIGHT) WITH HIS MALAY MANTRl
Arriving at Kofo, Anggi Lakes, after two months in the

wild interior of New Guinea

Indian Archipelago, which gave me an

opportunity to get acquainted with such

interesting places as Bali, Celebes, and the

Moluccas, I arrived on the 5th of April,

1928, in Manokwari, the capital of Dutch
New Guinea. What a thrill I had when I

saw the towering Arfak Mountains, rising

abruptly to an altitude of 9000 feet on

the other side of the Dorei Bay! The
summits were hidden in clouds,—clouds

that envelop the higher mountains of

New Guinea for many weeks during the

rainy periods of the year.

Manokwari, the largest settlement in

northern Dutch New Guinea, has a white

population of twelve, a fact that indicates

somewhat the backwardness and wildness

of the country. There are no railroads, no

motor cars, not even horses and mules in

this part of New Guinea. All the carry-

ing is done by the natives.

In all tropical countries the

mountains possess an animal-

life strangely different from that

which is to be found in the low-

lands and hills. The lowland

seems to be much more affected

by the going and coming of

forms from neighboring places,

and we find many recent in-

vaders, while the mountains are

the homes or refuges of the

primitive types and perhaps the

original inhabitants of the whole

area. This is true of mankind

as well as of animals. In the

lowland of New Guinea we find

the Melanesians—tribes that are

related in culture and language

to the Malayans in the West and

the Polynesians in the East. In

the mountains we find the

Papuans, a very primitive type

of mankind, in my opinion

inferior in their culture to

any other human race, includ-

ing even the aboriginals of

Australia.
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THE WANDAMMEN MOUNTAINS FROM THE COAST
For the most part the coast of northern New Guinea is hned with mountains that rise abruptly from

the sea

The same is true of the bird-hfe. In the

lowland we find mostty species and genera

which are distributed over wide parts of

the Indo-Australian region, while in the

mountains we find endemic genera with

no close relatives anywhere. It is here in

the mountains that we meet the choicest

of the birds of paradise. It is in the

mountains that we find the most beauti-

ful parrots and some of the most peculiarly

developed members of the honey suckers.

To make a thorough investigation of these

mountain forms in the dilTerent ranges of

northern New Guinea was the main object

of my expedition.

I did not spend much time in the low-

land, and after I had bought the necessary

provisions, I said "good-bye" to the small

white colony in Manokwari and sailed

across the bay to Momi on the south-

eastern foot of the Arfak INIountains. For

several months thereafter I did not speak

a European word, using Malay in all my
conversations until mv return from ex-

ploring the Arfak Mountains. In Momi
I sent out word to the surrounding villages

asking for carriers, and with the help of

the Malayan district officer I succeeded,

after several days, in assembling a cara-

van of about fifty.

No one who has traveled in Africa can

imagine the carrier difficulties in New
Guinea. The race is small and, consider-

ing the roughness of the country and the

bad condition of the bush-trails, the

carriers refuse to take loads weighing more

than thirty pounds. Onty in exceptional

cases could the}^ be persuaded to take two

man loads. It required a good deal of

figuring to cut down the outfit into such

small loads.

After much hard and noisy gesticula-

tion, the long string of carriers finalh' de-

parted. We soon left the vicinity of

Momi village with its secondary growth,

its native gardens and open clearings,

and entered the virgin forest that spreads

over the alluvial plain of Momi River.



86 NATURAL HISTORY

THE HUT OF A MOUNTAIN CHIEF
The houses are erected on poles with the floor ten feet or more above the ground. The left side of the

house is reserved for women and the right side for men

The noise of the forest edge with its nu-

merous parrots, starHngs (Mino), leather-

heads (Philemon), and New Guinea

magpies (Cracticus), was exchanged for a

deep silence only occasionally interrupted

by the voice of a thickhead (Pachy-

cephala) or a fly-catcher (Monarcha).

From the tree tops we heard now and then

the deep oo-oo-oo of forest pigeons, but

suddenly all these voices were over-

powered by a melodious whistling series

of calls.

''Boeroeng goening," whispered the

interpreter excitedly, and, leaving the trail,

we began cutting our way through the

vines and shrubs with bush knives. Soon

we reached the foot of a medium-sized

tree on which —I shall never forget this

exciting moment—I saw for the first

time in my life the display of the yellow

bird of paradise {Paradisxa minor). Two
males in full plumage and a few immature

males displayed and went through all the

eccentric and acrobatic movements of this

performance. I had no time on this day

to study any details, but full of joy and

satisfaction at this impressive sight I

continued the march.

In order to get more opportunities to

collect data on the vertical distribution

of birds in different altitudes, I had

chosen a route into the mountain which

had been used by but few parties before

me, but which led through a well popu-

lated district with villages at all altitudes

between sea level and 6000 feet. The

powerful chief Basi, of the Manikion

district, and I were in the lead as we pene-

trated deeper and deeper inland, following

the Momi River.

In Momi I had been told many stories

about the treachery of the mountain

tribes, and I was somewhat worried about

what might happen during the coming

weeks. Occupied with these thoughts I

was suddenly startled by a noise that

began at the end of my caravan and ran

along the string of carriers toward me,
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increasing rapidl>' until it became a blood-

ciir(llinf>- series of screams and yells. I

was frightened, feeling certain that this

was a signal to attack, and I expected

every moment to feel the kniv^es of the

carriers in my back. I looked cautiously

back to Basi, but he, apparently guessing

my worries, assured me there was no

danger. As it turned out, it was really the

war-cry of the Manikion tribe, but on this

occasion it was uttered only to inspire the

energy of the carriers. With increasing

experience I grew surer of myself, but on

this first occasion I showed that I was a

thorough greenhorn.

Late in the afternoon, after long and

strenuous wading in a rocky river-bed,

we arrived at the first camping place at

the foot of the real ascent.

My tent was set up, my
carriers built their leaf-

houses, and the regular

camp life developed. The
few birds collected during

the march had to be pre-

pared, and soon darkness

fell on my first night in the

tropical forest. What this

means only the man who
has witnessed a tropical

night himself, can appreci-

ate. No words can describe

the concerts produced by
the cicadas, locusts, tree-

frogs, and night birds, a

symphony of peculiar and

deeply impressive harmony.

Listening and dreaming, I

laj^ awake for a long time in

spite of the fatigue caused

by the march and all the ex-

citing experiences of the day.

When I awoke the next

morning, camp life was in

full swing again. Breakfast

was served quickly, and soon

the loads were packed, and

we started on a long and

strenuous climb toward the .sunmiil of the

Taikbo Mountain, 4000 feet above us.

The trails of these mountain tribes have
no similarity to those familiar to us in

civilized countries. There are no zig-

zags, but the trails go straight up the

slopes, steep as they may be. Only
when the crest is reached does the road

become somewhat easier. I had plenty

of occasion to admire the stamina of these

mountain people who, although inferior

to the white man in their physique, are

superior in heart and lungs. Despite

their loads they could set a pace that I

was hardly able to follow.

Before we had climbed a thousand feet

the appearance of the forest had begun to

change. The number of forest giants be-

A MOUNTAIN CAMP

In uninhabited mountain districts extensive clearings are neces-

sary before camp can successfully be established



88 NATURAL HISTORY

A PRIMITIVE BRIDGE
Native "boys" arriving at Doctor Mayr's camp in order to offer

their services as hunters

gan to decrease, the undergrowth that

was rather open in the lowland forest

grew thicker. Thorny rotan palms en-

tangled the shrubs with their long vines,

and a few tree-ferns and epiphytes were

in evidence. Above two thousand feet this

change of formation was quite obvious.

The bird-life also showed a change.

Many of the species leading the concert

in the lowland forest disappeared and new

voices could be heard. The weather like-

wise began to change. The temperature

was lower and soon we reached the zone

that is enveloped in clouds after ten

o'clock in the morning. The wind blew

the fog through the forest, moisture col-

lected on leaves and twigs, and big, heavy

drops fell to the ground. No wonder that

moss and lichens grow lux-

uriously in this atmosphere,

and, although the true moss

forest is decidedly higher

up, moss was quite abun-

dant on the trees and on the

ground even at less than

three thousand feet alti-

tude. The moist fog gradu-

ally changed into rain and,

at the request of my carriers,

I decided to camp at the

highest water-place, which

was still considerably below

the summit. Big fires were

built to warm my carriers.

I could imagine how cold

they felt, being entirely

naked but for a narrow strip

of cloth around their loins.

The temperature went down

to 19° C. but singing and

talking, and with very little

sleep, the carriers sat around

their fires during the night.

In the beautiful, clear

sunHght that greeted us the

next morning, the forest

looked entirely changed.

The birds were much more

active and were singing all about, and,

knowing that I would reach my first

real permanent station on that day, I

started collecting. One of the first birds

shot was the "superb bird of paradise,"

one of the most beautiful creatures

of the New Guinea mountains. The

breast is covered by a shield, composed

of little, glossy, green scales. On the neck

is a large, black, velvety crest, which can

be spread out during the display as are the

tail-coverts of a peacock. Another wel-

come addition to my collection was

Drepanornis, another bird of paradise

with an extraordinary, long, sickle-shaped

bill. After a short climb I reached the

top of Taikbo Mountain, but here, as in

most cases in New Guinea, reaching the
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summit was a disappointment, for the

lieavy forest did not permit any view.

The path that led down to the Siwi

\'alley was just as steep as the one that

led from the coast up to the summit, and

after a hurried descent we reached a little

creek in the Siwi Valley. Now signs of

population became apparent, the forest

became lighter, and soon we entered a

large clearing, the area of Siwi village.

These Arfak Mountain villages do not

quite come up to our ideas of a village.

Siwi, like other places I visited after-

ward, consisted of single houses, 200 to

500 feet above the bottom of the valley

and located on both sides. It covered an

area of several square miles. Most of

the houses are within calling distance of

one another, and whenever there is any

news to tell, the valley is filled with

shouts. The arrival of a white man was

occasion enough to make this signal service

work full blast, and soon the natives

began to come down from their houses to

help in establishing my camp. In order

lo have water handy, I decided to camp
on the shore of the little creek, on a place

high enough to be safe from floods. I

was warned against these floods and
before long I had an opportunity to wit-

ness such a spectacle.

I was very glad that we had filial ly

reached the camping place, for I had a bad
infection on my leg and was hardly able

to walk. When swimming in Manokwari,

I had hurt my foot on a coral reef, and
such coral wounds heal very slowly, even

if properly attended. I, however, had
had no time to attend to the wound, and
the marching in river-beds on the previous

days and constantly wet shoes had done

their part to make the infection really

dangerous. My whole leg was swollen

and weeks passed before I could do any

strenuous collecting.

While I paid off my carriers (they re-

ceived 25 cents a day}, the natives started

to clear away the secondary growth, to

erect my tent, and to build houses for my
baggage and my Javanese "mantris."

NATIVES OF THE ARFAK MOUXTAIXS
These natives never leave their huts without carrying their bows and arrows.

favorite occupations of the men
Hunting is one of the
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DISPLAY GROUND OF A BIRD OF PARADISE
Most birds of paradise display in the trees, but a few species clear a spot on the forest floor and collect

in small numbers to dance and to display. At the climax of the display they jump to the horizontal

twigs about the opening and show their plumes. This particular spot was prepared by the species
Parotia sefilata, the six-plumed bird of paradise

The arrival of my party was like a big

festival, for the natives made little huts

for themselves all around my camp, sang

and danced, and the boys and younger

men especially stayed in my camp even

over night and for several days afterward.

The river bottom, where the camp was

situated, was at an altitude of 2400 feet,

but all around mountains rose steeply

to 4800 feet. The real forest had been

destroyed by the natives in the valley

and on the lower slopes, and had been re-

placed by native gardens, savanna-grass

("alang-alang") and open secondary

growth. There I found grass finches

(Munia) and parrot finches (Erythrura),

wren-warblers (Malurus), and even (in

winter quarters) a Siberian sedge-warbler

(Locustella fasciolata) , a bird that puzzled

me considerably and which I regarded as a

new species for a long time, knowing that

it was none of the known New Guinea

birds.

The Arfakers are hunters rather than

farmers. Most of the field work is done

by the women, while the task of the men
is to cut down the forest. But they prefer

to take bow and arrow and wander about

and hunt birds or, if luck is favorable,

even "big game,"—cassowaries and pigs.

Except for some phalangers and other

marsupials, a few small rodents and bats

are the only indigenous mammals on this

island. Pigs have been introduced, but

are in a more or less wild state all over the

island. To get the desired meat, the New
Guinea hunter has to look for smaller

game, so he devotes his attention to the

abundant bird-life. From his early

youth he has learned to know the voices

and habits of the birds, and I was

amazed at the exact knowledge of the

life-histories of the birds these natives

possessed. Almost every species had its

own name, and they even distinguished

some species which have been confused
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with others by some systematists on ac-

count of their siniihirity.

Tlie natives are wonderful shots with

bow and arrow, and soon learned to

handle the several small shotfiuns which

1 had brought with me. After I had ac-

quired the vocabulary of their bird names

I had only to send out my hunters with

orders to secure certain species and I was

sure to get them. I thus succeeded in

obtaining a collection of unusual quality,

consisting of the rare and desirable

species and lacking the great number of

common birds so often found in the

collections of inexperienced travelers.

The joy over the success ofmy collecting

activity was a great help to me in over-

coming the many difficulties that some-

times almost crushed my energy and will-

power. The rainy season was not yet

quite over and on some days the fog and

rainstorms prevented collecting com-

pletel}^ The drying of the skins was also

quite a task, as the air was saturated with

moisture and the sun was not .seen very
often. Half-starved native dogs broke
into my tent during the night and
managed to get away unharmetl with a

few skins, thoroughly poi.scmed with

arsenic. I never saw anything so thin

and shabby as these dogs, which are

related to the Australian dingo and do
not bark. All these things, however,

were only minor difficulties. What was
much worse was that most of my boys

fell sick, and all at the same time. One
developed arsenic poisoning on his hand,

and his whole arm swelled so that he

could not work. The other of my mantris

had malaria and alarmed me by his

fantastic speeches in his delirium, while

another helper fell sick with pneumonia.

His life was saved only by the most care-

ful nursing day and night. My sore foot

had not healed and my plant collector

was also laid up with a big tropical sore,

so that my camp really resembled a

hospital more than a collecting station.

THE DISPLAY GROUND OF A BOWER BIRD

This structure of t^ngs, which is about two feet high and two and a half feet in diameter, has been

erected by a single male of the species Amblyorms innrnatus. Around this bower the bird dances and
makes his display
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Few people can realize what a strain it

was for me to have to overcome alone

all these difficulties, with no companion

to talk to. Every situation was new to

me and required careful consideration,

especially the handling of the natives,

who are very touchy and have many
taboos that must be respected. On the

other hand, they showed amazingly little

imagination. I remember a little inci-

dent that happened during an eclipse of

the moon. The moon became more and

more covered by shadow, it grew darker

and darker, but the natives showed no

signs of interest or excitement. I asked

them if they had no myth about it. I

told them the myths of our own country

and the myths believed by the Chinese

and Javanese, and asked them what

they considered as the cause of the

sudden darkness. Not getting any

response to my questions, I really became

quite excited in my efforts to get some

information about their belief.

Suddenly one of the men slapped my

shoulder in a fatherly fashion and said

soothingly

:

"Don't worry, master, it will become

light again very soon."

That cured me and I never again tried

to acquire any information that was not

given willingly. Their reaUsm toward the

mysteries of nature was sometimes quite

appalling.

After my foot was better I started out

again on excursions, but did not do much
collecting. My main interest was to get

some data on the habits of the New
Guinea birds. Aside from the marvellous

displays of the birds of paradise, which

have been described in Natural His-

tory by R. H. Beck and Lee S. Crandall,

there are many things in the New Guinea

forest to arouse the interest of the natural-

ist. There are the cassowaries, large

ostrich-like birds, that run along the

mountain slopes with an amazing agility.

The male is less brightly colored than his

mate, and apparently hatches the eggs as

well as rears the young, rather unusual

A GROUP OF NATIVE "BOYS" AT MOMI
These natives acted as carriers for Doctor Mayr on his journey from the interior back to the coast
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fur birds, altliou^li this iv-

vorsiil is coninion to sovoral

other species. There are the

inegapodes or brush turkeys

which bury their eg^s in

hirge heaps of leaves where

the fermentation of the or-

ganic material incubates

them, and the pigmy parrots

{Micropsitta), not longer

than one's thumb, which

climb on trees as wood-

peckers do and feed on ter-

mites. There are a score of

beautiful doves and splen-

didlv colored parrots. Once

in a while I found a flower-

ing tree where dozens of

birds were feeding on the

nectars. Here I found some

of the rarest birds—birds

that I had never seen be-

fore nor saw again. Exqui-

site colors are found not only

on the birds, but all the

orders of animals seem to

compete for the prize of

beauty. Butterflies and

beetles show unsurpassed

splendor of coloration, and

the plants also deserve

mention. There is no place on the earth

where so many species of orchids have

been found in a given area as in New
Guinea. However, all this beauty is

hidden aw-ay in the luxury of plant growth,

and the real loveliness of these creations

of this strange island continent becomes

apparent only when in the hand of the

collector.

After many weeks of hard work that

continued until a late hour every night, I

succeeded in getting a fair representation

of the fauna and flora of this hill region,

and the desire grew to penetrate farther

into the interior, higher up in the moun-

tains. To accomplish this was no easy

task, and I was not j^et sure what dangers

SIWI VALLEY
Except in the neighborhood of the native villages, the jungle

growth covers the mountains in a dense and almost impenetrable

mass. Even from the mountain tops it often prevents any view
whatever

and difficulties would await me. In this

region, more than in any other place in

New Guinea where I collected afterward,

there were man}'^ rumors in circulation

about the dangerous mountain people who

are quiet and peaceful during the day-

time but go out to kill during the night.

Even in recent j^ears several police boys

had been killed during government ex-

peditions, and I had been most earnestly

warned not to go too far inland. I

personally did not take much notice of

these warnings, but it was a difficult task

to persuade my companions to follow^ me.

I arranged with Basi to call carriers

from the Misemi district, but just after

the messengers had gone, I fell ill with
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influenza and was in bed for several days

with high fever. The carriers finalh'

arrived and we broke up our camp, but

after I had gone a few steps, I fainted,

weakened by the fever. I was in a rather

desperate situation, as nw carriers wanted

to go ahead and I did not know if I ever

could get them again if I let them go to

their villages now. "We finally agreed to a

two-days' rest and I departed on the

25th of May. On the first day we had to

climb the 4200-foot high divide between

the Siwi and Ninei valley, and every step

was a struggle for me, my heart being

very weak. I arrived in Ninei (2800 feet),

more dead than alive.

The next day we followed the Duga
River up to the foot of Mt. Moendi, and

then I camped, not being able to climb

that mountain the same day. On both

banks of the river were signs of former

floods and I therefore decided to establish

my camp not less than fifteen feet above

the river. Some of my carriers laughed

about my caution and made their camp
closer to the water, only about ten feet

above its normal level. In the late

afternoon it began to rain, and after

darkness the rain increased to a downpour
of such \'iolence as I had never witnessed

before. The river had a very strong

fall, and at low water fell in cascades

over the bowlders and rocks. But this

rain changed the peaceful creek into a

boiling torrent.

With the thundering noise of cannon

tremendous rocks were torn away from

their foundations and carried down stream.

The night was pitch dark. Suddenly I

heard a terrific yelling and screaming, and
then a score of trembling and soaking

wet natives rushed shouting into my tent.

"Master," they cried. "Our camp is

flooded, and all our belongings have been

carried away by the water."

I was worried lest the flood should

damage my expedition outfit, and rushed

outside to inquire the state of affairs.

When I reached the camp of my carriers,

I found to my surpri.se that the water

level was now about five feet below the

camp. The only explanation I can

think of is that the camp had been swept

by a "tidal" wave caused by the breaking

of some dam built by fallen trees farther

up the river. Fortunately, nobody had

been drowned.

The "gang" was the biggest I ever had.

All counted there were about 120 natives

and many more carriers than loads. This

never happened to me again. A large

percentage were women, who are much
stronger than the men. They have to do

all the carr>ang of the firewood and field-

fruit and are therefore trained for this

job. It was a strange experience for me
until I got used to it, to see the women
carry my loads while their husbands ac-

companied them with the babies in nets

on their backs.

The next morning the difficult climb

up Mt. Moendi began. The lower slopes

are covered by alang-alang, growing on

wide stretches from which the natives had

burned the original mountaui forest in

order to make their fields. Higher up at

an altitude of about 5000 feet the moist

mountain-forest began. All trees, shrubs,

and vines were covered by a stratum of

moss several inches thick, and in places

on the ground the moss was more than a

foot thick. Most of the trees in this moss

forest are rather small, but grow clo.se

together. Several birds not encountered

on my former collecting stations were

found here.

Approaching the summit, we found the

trees gradually being replaced by .shrubs

and open grassland spots, a formation

which I will describe in connection with

the visit to Alt. Hoidjosera, where I found

it much better developed. The summit of

yit. Moendi, at 6300 feet, is the water-

shed. The valley into which I was

descending belonged to the system of

rivers that flow into the McCluer Gulf
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on the south coast of New
Guinea.

My path led ji;ently clown alon^

a crest into the Ditchi Valley.

This was not my orio;inal inten-

tion. I wanted to descend toward

the northwest, but the natives

claimed that there were no villages

in that region, at least none occu-

pied at that season of the year.

So we turned southwest, and

finall}' reached the bottom of the

Ditchi Valley at about 3500 feet

altitude. At 4000 feet altitude on

the other slope of the valley was

the village of Ditchi consisting of

a few scattered houses, where I

established camp on May 22.

This village had never before

been visited by a white man.

Behind the village two mountains

(Mt. Wamma and Mt. Lehoema)

rose to an altitude of approxi-

mately 6000 feet. These two

mountains were my chief collect-

ing grounds during the next weeks.

As in Siwi, I wrote down a list

of all the native names of the

birds,and as soon as I received

specimens I was able to identify

them by their scientific names. By this

method I was sure not to leave out any.

At the same time I secured fine collections

of plants.

In spite of all the intensive collecting

I could not procure all the species in the

Ditchi region that were known from the

Arfak IMountains. I therefore desired

to penetrate still farther inland and estab-

lish a collecting station in a higher place.

The area that I fancied was the Anggi

Lakes, which are situated at an altitude

of more than 6000 feet and had been

visited b}' several naturalists previousl3^

But their bird-life had never been studied

and I expected some interesting dis-

coveries. The difficulty; however, was

how to get there ! All the previous parties

A JUNGLE WATERFALL

The luxuriant vegetation of the interior of New Guinea
makes photography difficult. Here the opening in the
jungle about the waterfall permitted enough Ught to enter

to make a clear picture possible

were accompanied by a troop of soldiers,

as the Anggi natives were reputed to be

great warriors and anji^hing but friendly

toward whites. I heard manj^ stories of

murders that had been committed in late

years, and I was trying to find a safe way
to reach their villages, when chance finally

came to my assistance. It turned out that

one of the Siwi-men had a sister married

to one of the Anggi chiefs. So I sent him

up to get an invitation. I reckoned that

their curiosity to see a white man would

be greater than their suspicion and fright

against me, the usual root of all fights.

And I knew that I would be perfectly

safe if I came to their village as a guest.

On the evening of the 8th of June,

Wakil, my messenger, came back from the
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Anggi lakes and brought with him the

chief and ten carriers. After an exchange

of the usual formalities, we agreed to

start for his village the next morning. As

I had only ten carriers (except for Wakil

and my fourteen-year-old interpreter

Kapal, who spoke five languages, no-

body from Siwi or Ditchi wanted to go

with me), I had to cut down my luggage

to the most necessary^ items. I left

two of my Javanese behind me, but one

of the bird skinners accompanied me.

The road was bad as always in New
Guinea. First we had to climb down to

the Ditchi River, then up again 1500

feet on the opposite slope, and as soon as

we had reached the ridge we went down

another valley. In all, we crossed about six

or seven such valleys, tributaries of the

Issim River, and when we finally reached

the ''village" (two houses) of Dohunsehik

in the late afternoon, I was thoroughly

tired from cHmbing, although the net

gain of altitude was only about 600 feet.

We were now directly at the foot of

Mt. Hoidjosera, which we had to climb

before coming down to the lakes. I

decided, therefore, the next morning, to

give out cartridges to my hunters to

secure some specimens in the alpine zone.

But when I opened the cartridge-load I

noticed to my horror that I had packed

the wrong case and left all the small

cartridges for my bird-guns in Ditchi.

What to do? The only solution was to

send back one native to fetch the car-

tridges and join me later on at Anggi. I

would spend the first two days, until this

boy arrived, in shooting large birds and

collecting plants.

At 7:30 we started, for Anggi while one

bo}^ left for Ditchi. We gained altitude

rapidly and the forest soon took on a very

mossy character. Above 5000 feet we
reached the ridge, and here there became

evident a plant formation like that I had

encountered already in a lesser degree on

Mt. Moendi.

11ic forest opened up and was replaced

by a brushy heather mixed with low con-

ifers. ]\Iany of the shrubs, especially the

rhododendron trees, were in flower and

made this day's walk a very pleasant

experience. On the other hand, the bird-

life was disappointing. I did not meet a

single species of bird that I had not met

already in lower altitudes. There is a

decided change of faunal zones at 4500

feet altitude, and as I had collected in this

higher zone on Alt. Lehoema and Alt.

Wanna, it was perhaps only natural that

I did not make any new discoveries on

this mountain. About noon we reached

the summit of Mt. Hoidjosera, which

means in the Manikion language: "The
place where the pig fell." Despite much
questioning, I was unable to learn the

story on which this name is based.

From the summit I had a magnificent

view, as it was unusually clear. In the

west stood Alt. Lina (about 8600 feet),

the highest summit of the Arfak region.

To the south was the Issim Valley, which

sends its waters to the south coast of New
Guinea, and to the north were the two

Anggi lakes, the male and the female, as

the natives call them. The two lakes are

separated by a ridge approximately 1400

feet in height, and are two entirely differ-

ent basins; one is the origin of a river

that flows to the north coast, and the

other of a river that flows eastward to the

Geelvink Bay.

After a quick descent I reached the

shore of Anggi gidji (the male lake) about

two o'clock, and established camp in the

village of Koffo. Shortly after five o'clock

the boy I had sent back for the cartridges

arrived. I could hardly believe my eyes

as he handed the cartridges to me. In

one day he had made the three-days'

march, including at least 8000 feet of

actual climbing. He said he had been

running hard for most of the day. I

cite this case as an example of the marvel-

ous stamina and climbing ability of these-
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iiiouiitaiii iiatix'cs. hi tlic lowlaii:!, liow-

<'\'er, 1 had no tlifticully in kc'cpini-: pact'

with them.

The five days I spent on tlie lake easily

surpasses all my New Guinea memories.

The beauty of the landscape, the splendid

scientific success (I discovered in the reeds

and grasslands on the edge of the lake

several species of birds either new to

science or at least new for New Guinea)

and the hospitality of these primitive

and supposedly savage natives made me
very loath to leave. When my party

departed, all the women and girls of the

village were lined up along the road,

shedding copious tears, according to a

custom widely distributed over New
Guinea. However, as it was the first time

that I experienced this proof of hospitality,

I was deeply touched, and felt almost like

joining in.

We returned the way we had come and

after a short stay in Dohunsehik, where I

wanted to get a specimen of the rare long-

tailed bird of paradise (Astrapia), I ar-

rived in Ditchi. Here I found my Malay-

ans in good health and spirits, much to

mj^ relief.

In oidrr lo meet the next mail sicanicr,

I rcliniKMl (<) the coast immediately,

wiiere I hill my Malayans, while I took a

canoe to Manokwari.

After thirty-five hours of continuous

paddling I was back in civilization.

Tired, unshaved, dirty, and sunburnt, I

was invited immediately on my arrival

to board the Dutch marine survey ship,

the latest word in European luxury,

to tell about my adventures. W'iiat a

contrast

!

Looking back on my fir.st expedition,

I value more than the discovery of many
specimens and facts new to science,

the education that it was for me. The
daily fight with unknown difficulties, the

need for initiative, the contact with the

strange psychology of primitive people,

and all the other odds and ends of such

an expedition, accomplish a development

of character that cannot be had in the

routine of civilized life. And this com-
bined with a treasury of memories, is

ample pay for all the hardships, worries,

and troubles that so often lead us to the

verge of desperation in the scientific

work that takes us into "the field."

A VIEW OF AXGGI GIEJI LAKE



KANGAROOS AND THEIR YOUNG
How the Offspring of the Largest of Existing Marsupials, Hardly More Than One

Inch in Length at Birth, Develops in Its Mothers' Pouch

By W. henry SHEAK

IN
all my experience with wild animals

in zoological gardens and circus menag-

eries, I have never found anything

that attracts so much attention among the

great majority of people, as does a baby

kangaroo, unless it be one of the great

man-like apes—the orang-utan, chimpan-

zee, or gorilla. I have seen the crowds pass

the giraffe enclosure with a pause of but a

minute or two and then stand enraptured

for a quarter of an hour before a cage of

monkeys. But a baby kangaroo, with its

head protruding from the mother's pouch,

will hold them longest of all. The peculiar

method of carrying the young is, of

course, the feature of leading interest.

The interest, however, is not confined

to the lay mind. Indeed, the birth and

development of a young kangaroo is a

subject full of concern even to the trained

naturalist. There is still much to be

learned in this relation.

The young are born in a very imma-

ture condition—tiny, bhnd, and naked.

Hunters have told me that they have

found them in the pouch of the mother,

clinging to the nipple and no larger than a

mouse, which agrees with the statements

of the books that when first born the

young of the largest species is scarcely

more than an inch in length.

It is now known that this tiny mite is

not placed in the pouch by the mother,

immediately after birth, but, undeveloped

as it is, finds its own way there. The

pouch is formed by a fold of skin on the

abdomen of the mother, with the opening

at the front, in about the vicinity of the

navel of the placental mammals. It

includes the mammary or milk glands

and is almost bare, being very sparsely

covered with hair. One case is known of

twins being born, but one is almost

invariably born alone.

The mother kangaroo keeps her pouch

clean by the use of her front feet and her

tongue, though the young are not al-

ways immaculate. After the youngster

is able to come out of the pouch, the

mother uses her tongue in making his

toilet.

The baby remains in the pouch till he

is able to come out and take care of

himself. As is well known, it is no un-

usual sight, when a herd of kangaroos is

feeding, to see the head of the baby pro-

truding from the mouth of the pouch,

nibbling grass. I have seen the young

eating this way in captivity. The young

one continues to retreat to the pouch

about as long as he can get back. Even
when quite large he will rush into the

pouch, when alarmed or frightened, as to

a place of shelter and protection, much
as a child takes refuge in its mother's

arms.

Just how long the young kangaroo re-

mains in the pouch of the mother before be-

ginning to venture out, I am not prepared

to say. A great red kangaroo (Macropus

rufus—Zimmermann) was born in the

Barnum and Bailey circus menagerie a

short time before I became their naturalist

and lecturer. When I went there it was

just beginning to put out its head. Mr.

George Conkhn, the superintendent of

menagerie, insisted that he had then

known of its presence in the pouch for

two months and thought it must have

been a month old when he first discovered
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it. About a iiiDiilli after I joined the

show, the Utile fellow l)ep;;in coming out.

(l'\)ui- luonth.s .set'uis rather lonj^ for the

youu^ to remain in the pouch in view of

t heir very rapid growth after beginning to

protrude their heads, but the period can-

not be less than two months, and is

probably three or even more). A month
after his first emergence, he would still

rush back on the slightest provocation,

going in head first and turning round, but

leaving his tail and hind legs protruding

eighteen or twenty inches. In this posi-

tion he presented a very comical picture.

There are thiry-five or more species of

kangaroos, varying in size from a rabbit

to a man. The larger species are more

than eight feet in length, including the

long tails. They are all natives

of Australia and the near-by

islands. The typical species

are characterized by the small

and comparatively feeble fore

limbs and the very long and

powerful hind limbs and tail.

In traveling rapidly across

country, they do not touch

their fore feet to the ground,

but progress by great jumps,

as much as eighteen feet at a

jump. They have been known
to jump over a wall eleven feet

high. When moving slowly,

as in feeding, they do put their

fore feet on the ground. The
smaller species are often called

wallabies and rock wallabies,

as they commonly live in rocky

regions. There is also an aber-

rant group, known as tree kan-

garoos, the members of which

have the fore limbs and hind

limbs more equal in size, owing

to their tree-climbing habits.

The kangaroos are timid and

prefer to run away rather than

fight, but when cornered and

forced to defend themselves,

the\' will do so ([uite vigorously, if possi-

bl(^, they take a position before a tree

or a large rock, then strike fc^-ward with

the hind foot. One of the four toes (the

fourth digit) on each hind foot, is miicli

longer than the others and is armed witii

a long, sharp claw. With this they can

easily rip open a dog or do great damage
to a man. They try to get their arms
around the antagonist. When pursu(;(l

by dogs in the neighborhood of a river or

pond, they will jump into the water and,

if the dog follows, will sometimes take the

offensive when he is beyond his depth.

Instances are known in which dogs, undei-

such circumstances, have been drowned

by kangaroos.

The great red kangaroo is about the

GREAT RED KANGAROO
{Macroptis rufus Ziminerman)

He is jumping across his yard. Observe that all four feet are

off the ground. Photograph by Newton H. Hartman, official

photographer of the Philadelphia Zoological Garden
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same size and the female about the same

slaty-gray in color as its cousin the great

gray kangaroo (Macropus giganteua—
Shaw), but the male of the species under

consideration is distinguished by the

rusty or brick-dust red color of his back

and sides. The females may be easily

distinguished from the fact that in the

great gray the upper lip is covered with

hair, while in the great red there is a

naked muzzle. The fur of the great red

is woolly, dense and soft, and very much

resembles a rich plush.

The kangaroos, in common with the

other marsupials, are of a very low order

of intelligence. The brain case is re-

markably small in comparison to the

size of the head, and the head is small

when compared to the bulk of the body.

They never show any attachment for their

keepers. Yet the kangaroo mother we

had in the circus was very solicitous for

the safety and welfare of her son. At first

she gently objected to his coming out,

holding him in the pouch with her fore

paws. But his budding curiosity and

growing activity could not be suppressed

and his excursions into the outer world

became more and more frequent. At

first she would restrain him with her paws

Photograph by E. R. Sanborn

Courlesy New York Zoological
Society

from going to ths far sids of t'.i3 cage,

keeping him close to her side, but as he

grew older he ventured farther and

farther from her.

Some hunters say the mother kangaroo

has no love for her young, because when

hotly pursued by enemies she will some-

times throw the baby to one side into

the bush and continue her flight without

it. But I think this is a libel. She

realizes that with the weight of the baby

she will be unable to escape, but by hiding

the baby in the bush, she may be able to

do two things, namely, draw the enemy

away from her offspring and, relieved of

its weight, eventually make her own

escape, when she can return and recover

her loved one.

The father of our menagerie baby was

permitted to share the cage with the

mother and offspring, but never made any

attempt to harm him. On the other hand,

he showed no affection for him. His

attitude was one of indifference. The

family made a very interesting group and

during exhibition hours there was always

a crowd in front of the cage. ]\lore

questions were asked about the kangaroos

than about all the other ani-

mals in the menagerie.

A SAFE SHELTER
Immediately after birth

a young kangaroo finds

its way to its mother's
pouch where it remains
for about three months



AMERICAN MUSEUM EXPEDITIONS
AND NOTES

Edited by A. KATHERINE BERGER
It is the purpose of this department to keep readers of Natural History informed
as (0 the latest news of the Museum expeditions in the field at the time the magazine
goes to press. In many instances, however, the sources of information are so distant

that it is not possible to include up-to-dale data

/^TTLEY-Anthony Venezuela Expedition.
^^ Early in January Mr. Gilbert Ottley and

Curator H. E. Anthony of the department

of mammals of the American Museum, left

for a short expedition to northern Venezuela.

Mr. Ottlej', who has on two previous occa-

sions generously supported museum expedi-

tions to the West Indies and to South America,

is a volunteer assistant on the trip to Vene-

zuela, where a collection of mammals will be

made, principally in the Merida district.

The ]\Ierida region, which is a mountain area

running up to the line of perpetual snow, is

important biologically because it is the type

locality for a number of species. Merida is one

of the regions from which early collections of

South American mammals were received, and

while it is doubtful whether the present expedi-

tion will secure specimens of anything new to

science, they should be able to collect series of

mammals valuable because they will be known
species which have served as the basis for a great

deal of the later studies. The American Museum
has only a few mammals from this vicinity which

were collected bj^ resident natives.

Messrs. Ottley and Anthony will be equipped

for working this region with tents and pack train,

and expect to spend about two months in the

undertaking.

Because northern Venezuela now offers ex-

ceptional facilities for travel by motor car, it

may be possible also to investigate sections less

well known than Merida, with a consequent

chance for new species, provided the collecting

in Merida can be completed in time.

C CARRITT-Patagonian Expedition.—In La
^ Nacion, leading Buenos Aires morning news-

paper, there appeared on August 1, 1931, an ac-

count of a lecture by Dr. George Gaylord Simp-

son, leader of the Scarritt-Patagonian Expedition

of the American Museum, who returned to New

York on October 27. This was one of several

lectures given in the Argentine on the results of

this Museum expedition. On the occasion of the

last lecture, before the Sociedad Argentina de

Estudios Geograficos "Gapa" (principal Argentine

society devoted to all the earth sciences) Doctor
Simpson was made an honorary Con'esponding

Member of the society.

The preparation of the numerous specimens

found by the Scarritt-Patagonian Expedition is

in the hands of Mr. C. S. Williams, assistant on

the expedition, and is now well under way.

Doctor Simpson has begun the long task of

identifying and describing the fossil mammals and

reptiles, while special collections of fossil plants,

fossil bu"ds, rocks, etc., are being assigned to other

specialists for study. The scientific results

promise to be exceptionally important.

The account in La Nacion may be translated in

part as follows:

A meeting was held yesterday in the National Museum of
Natural History in honor of Dr. George Gaylord Simpson.
In addition to the scientific staff of that institution, there
were present the Ambassador of the United States, repre-
sentatives of various Argentine scientific bodies and North
American cultural societies active in this city, as well as a
great number of students and professors
The director of the Natural History Museum (Museo

Nacional de Historia Natural, in Buenos Aires), Professor
Doello Jurado, opened the meeting by greeting his North
American colleague and expressing the satisfaction with
which the students of this country observ'ed the productive
and serious activity of the paleontological expedition of the
Museum of Natural History of New York in Patagonia, by
which it will contribute effectively to the better knowledge
of the extinct faunas of the lower Tertiary of that part of

Argentina. He added that in spite of the-important similar

work which Argentine institutions have done and are doing,
within the limits of their scanty means, foreign expeditions
are to be well received, especially when, as in the present
instance, they come from a famous institution. . . . Profes-
sor Doello Jurado then said that the New York Museum had
just sent as a gift to that of Buenos .\ires, at the special

request of Doctor Simpson, several specimens of a new
genus of mammals similar to those of Patagonia, the so-

called Paleostylops of the Eocene of Mongolia, discovered
there by an expedition of the American Museum and form-
ing invaluable comparative material.
As an introduction to Doctor Simpson's talk. Professor

Doello Jurado briefly re\'iewed the North American expedi-
tions which had pre\'iously come to Patagonia with paleon-
tological aims, namely: that of Hatcher, 1896-99, of Prince-
ton University; that of Loomis, 1911, of Amherst College;
and more recently that of Riggs, 1925, of the Field Museum
of Chicago.
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Dr. Simpson began by pointing out that he camo to the
Argentine Republic with the aim of studying the most
primitive forms of mammals of South Ameriea, the remains
of which are found in Central Patagonia in the Notostylopx
beds.
He said that he spent more than seven months in those

regions studying the exposures of that formation, and at
the same time making an important and extensive collection

of its fossils. With this end in view, he visited a great
number of deposits, emphasizing for the aims of his studies
those situated north and south of Lake Coli-Haupi, those
found on both sides of the upper course of the Rio Chico del

Chubut, and the region of Puerto Mazaredo. As is well

known, these sites are in the region of the Gulf of St George.
Doctor Simpson illustrated his talk with a large number of

views taken during his expedition to Patagonia and showed
several specimens from the Florentine Ameghino Collection.

The work was carried out with the aim of determining
more exactly the origins of the great extinct animals of the
Argentine, the ancestors of which are found in the geological

horizons of that region.
The present opportunity has permitted the lecturer to

make a detailed study of the classic Ameghino Collection,

preserved in the National Museum of Natural History of

Buenos Aires. . . .

""PHE Franco-Anglo-Ameeican Expedition
* TO Madagascar.—Mr. J. Delacour, asso-

ciate, French National Museum of Natural

History, corresponding member, American Mu-
seum of Natural History and leader of the expedi-

tion has sent in the following brief summary of

the activities of the now completed expedition.

In 1928 Dr. L. C. Sanford, whose enterprising spirit had
organized so many important expeditions, and Dr. P. R.
Lowe, of the British Museum of Natural History, ap-
proached me to know if the Paris Museum, and myself
personally, would be interested to support a joint expedition
to Madagascar.

In a few months, all details were settled and I left

Marseille in March, 1929, as leader of the expedition,

together with Messrs. R. Archbold, J. Greenway, Jr., W.
L. Lowe, and A. L. Rand, in order to make a thorough
survey of the birds and mammals of the great island. Dr.
J. C. White joined us a few weeks later, with the object of

collecting fossils.

We arrived in Madagascar on April 19, 1929; at once, I

made arrangements for the exploration of various districts

in which it was desirable to collect methodically, either

because they were zoologically unknown, or particularly
important. It must be remembered that, although many
specimens from Madagascar had reached various museums
in the past years, and in spite of the wonderful work of

Alfred Grandidier, no extensive systematic collecting had
ever been done in the country; therefore, no good series

existed; consequently geographical variations and distribu-

tion of many forms were poorly known.
The localities visited during the two years that the expedi-

tion was in the field are numerous and varied: ceiiter

(Ankaratra), east (Lake Alaotra), southeast (Ivohibe,
Vondrozo, Farafangana) , southwest (Ihosy, Lake lotry,

Tulear, Lake Tsimanampetsoa, Ampotaka), and north-
west (Tsirsanomandidy, Ankavandra, Tsiandro, Maintirano,
Namaroka, Lake Kinkony, Loalala, Majunga), north
and northeast (Anorontsanga, Tsarakibany, Montague
d'Ambre, Vohemar, Andapa, Maroantsetra), all were
thoroughly searched in turn by some of us, Messrs. R.
Decary and P. Du Mont having joined the expedition after

the departure of Messrs. Archbold, Greenway, Lowe, and
myself. The results have been quite satisfactory; large
numbers of practically all birds and mammals known to
exist in the island, including many of those so far consid-
ered as rare, were secured, together with numerous field

notes and observations. A good many new forms were
found, and we have now sufficient material and data upon
which to base a definite revision of this part of a most
interesting fauna.
The birds have been studied by myself personally, but

N. J. Berlioz, of the Paris Museum, Messrs. Archbold, Du
Mont, and Rand assisted me greatly in sorting out the
specimens. The mammals have been named by Mr. G.
Grandidier. and Mr- Archbold, who will publish a list,

while Dr. P. R. Lowe is working on the anatomy of alcoholic
specimens. The collection of birds contained a new genus,
Randia, a new species, Newtonia archboldi and ten new .sub-

species. Descriptions, critical notes, field notes and a com-
plete list will be found in I'Oiseau rt le Revue Francaise
d'Ornithologie for 1030. 1931, and 1932, with maps and
colored plates of new or hitheto unfigured birds.

I should like to express here our gratitude to the late Mr.

.John F. Archbold, whose generosity made the expedition
possible. We are also umlir diip oliligation to Mr. Richard
Archbold, who not onl.\' ;mIiIi .1 in ihc large sum contributed
by his father but per.soniillv a.-^Mslcd as a mammalogist
and collector; also, to Mr. \. S. Veriiay our hearty thanks
are due for his generous contribution.

Mr. A. L. Rand is responsible for the greatest part of the
success of the expedition; his uncommon ability and energy,
and his experience in the field have been of the greatest
possible value, and I am glad to express publicly to him my
complete appreciation and gratitude, in giving him full

credit for excellent work.
Besides the capital progress achieved by the expedition

in the knowledge of Madagasoan birds and mammals, it is

gratifying to prove that cooperation between naturalists
from the three countries not only could be carried out in

perfect harmony, but also could produce remarkable results.

DIRD Study.—Dr. Frank M. Chapman,^ curator of birds at the American Museum,
sailed late in November for Barro Colorado,

Panama Canal Zone, where he will spend the

winter engaged in research at his laboratorj^ on

that island.

ASTRONOMY

I
'HE Amateur Astronomers' Association an-

•* nounces the following lectures to be given in

the auditorium of the American Museum of

Natural History, on alternate Wednesday

evenings during February and March, at 8:15

P.M..

February 3—Mr. A. E. Backman, represen-

tative of the National Better Business Bureau

—

"Astrologers and Astronomical Fakes";

February 17—Mr. Sydney Helprin, assistant

curator of geology, American Museum of

Natural History—"Glacial Climates and the

Sun";

March 2—Dr. S. A. Mitchell, director of the

Leander McCormick Observatory, University

of Virginia, "With An Astronomer to Tin-Can

Island";

March 16—Dr. John A. Ingham—"The Total

Eclipse of 1932."

These lectures are open to the public and any-

one interested is cordially invited to attend.

The 1931-32 series of Radio Talks over WOR,
under the auspices of the Amateur Astronomers'

Association, began on December 19, when Dr.

Clyde Fisher spoke on "Earth and Neighbor

Worlds." These talks are broadcast from 4:40

to 4:55 P.M. every Saturday.

EDUCATION

XTATURE Study Course for City Teachers.
* ^ On February 10 the department of educa-

tion of the American Museum is instituting a new
course in nature study for the teachers of New
York City, under the direction of Miss Farida

Wiley, staff assistant in education. The aims

of this course are: to acquaint teachers with the

common forms of plant and animal life about this

region; to enable them to recognize specimens in

the field; to learn about the life, habits, structure.
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intenlepeiuleiico, and importance of our wild

life; to use such knowlodfie in prescntinfz; the

subject of nature study to city children, and to

foster in these children a love for liviiiii thint;s

and tlie desire to conserve tlieni.

In all, fifteen sessions will be held, five of which

will be conducted as field trips to emphasize the

interdependence of plant and animal life, and to

aid the students in identifying these ol)jects in

their natural environment.

^^'hile this course is primarily intended for

teachers, and thirty hours credit will be allowed

for it by the Board of Education, others wishing

to take the course may do so ujion payment of a

fee of ten dollars.

Registration should be made before February

10, 1932.

PARENTS' Day.—On November 17 the Amer-
* ican Museum held its third annual Parents'

Day, which was attended by parents of school

children from all New York boroughs except

Richmond.

Dr. George H. Sherwood, director of the Mu-
seum, greeted the guests at 2:30 o'clock, and gave

a brief talk on the founding of the Museum, its

organization, expeditions, and other phases of

its work. A motion picture was then presented

showing the process of taxidermy employed in the

preparation of an Indian elephant for exhibition

in a Museum group. The parents were then

divided into two groups and conducted behind

the scenes to see the laboratory and taxidermy

work. At the close of this program tea was

served.

Parents' Daj^ is of great value in increasing the

service of the Museum to the public schools, for,

after being introduced to the Museum's work,

parents are always eager to have the school their

children attend make use of the Museum's
school service and to have their classes visit its

halls. A number of requests were made for

speakers from the education department to

address Parent-Teacher meetings on the Mu-
seum's school service work.

|\/I ARIONETTE Show at the American
•''•' Museum.—As a special holiday feature to

replace the usual Saturday afternoon enter-

tainment for parents and children, at the Ameri-

can Museum, the Rufus Rose Mai'ionettes gave a

performance of "Dick Whittington and His Cat."

The Rufus Rose Company, consisting of

Rufus Rose, Margaret Skew is (Rose), Isham

Chappell and Donald Cordry, generously

presented their marionettes at the Museum for

the benefit of . the school children and therr

parents who visit the Museum.

Preceding the show there was a short talk on
the history of puppet shows in the different

countries of the world.

CONSERVATION

p ESTORATION of the Wisent oh Euro-
'^ ^ I'EAN Bison.— Last summer the New York
Zoological Society appointed Dr. W. Reid Blair,

director of the New York Z(jologic;d P:irk, to

visit the various private collections of bison

in England, Germany, and Poland, with tlie view

of ascertaining just how the Zoological Society

might be of service to the International Society

for the Preservation of the European Wi-sent,

in its efforts to preserve these almost extinct

animals.

Doctor Blair in his report on the results of

his trip says he found the keenest interest

manifested in Poland, where the Government
is making preparation to reestablish the species

in the famous Forest of Bialawieska, com-

prising more than 250,000 acres of forest lands,

where the bison w^ere once abundant until the

Great War. The Polish Government has or-

dered all the bison in the Zoological Gardens of

Poland to be sent to this Forest, where winter

shelters and feeding stations have been erected

in a 70-acre enclosm'e. Provisions are being

made to enlarge the bison range as fast as the

needs of the animals require. Game keepers

patrol the Forest to prevent poaching, and

every effort is being made by the government

to restore and preserve the bison as a patriotic

duty of its citizens.

Recently the Zoological Society offered the

International Society for the Preservation of the

Wisent substantial financial aid in its efforts to

save the wisent or European bison from ex-

termination. The only stipulation placed upon

the grant was the provision that the money

put at their disposal should be used exclusively

for the fm'thering of pui'e-blood wisent breeding

within suitable park or forest areas, and not in

zoological gardens where conditions are unsuited

to their successful propagation.

His Grace the Duke of Bedford of Wobum
Abbey has the best herd of pure-blood wisents

in existence in the world today. His Grace's

intelligent breeding and control methods are

meeting mth success. This herd now numbers

27 specimens, several calves having been born

this yeai".

In the 25,000-acre Park of the Prince of Pless,

located in Southwest Poland, Doctor Blair saw

the wisents in a wild condition, just as they ap-

peared one hundi'ed or more years ago when the

species was hunted as a sporting animal.

During the \Nanter when there are heavy snows

,
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OBVERSE AND REVERSE OF THE MEDAL OF THE UNI-

VERSITY OF PARIS

Awarded to Prof. Henry Fairfield Osborn when the degree of Doc-
tor of the University was conferred upon him on November 7, 1931

the wisents are provided with hay at several

feeding stations, but during the greater part of

the year the animals roam through the Forest

where they must be carefully tracked in order

to get a glimpse of them.

In Germany the last remaining wisents, con-

sisting of ten animals, are owned by Count

Arnim-BoitzenbuJ'g in his Forest Park, located

about eighty miles

north of Berlin.

This is the only

place in Germany
that offers any pros-

pect of successful

breeding of the

wisent.

During Doctor
Blair's visit to the

scattered collections

in Germany and Po-

land he was accom-

panied by Dr. Kurt

Priemel, president

of the Internation-

al Society for the

Preservation of the Wisent and also by the sec-

retary of the Wisent Society.

He is convinced that there are still enough

pure-blood wisents in England, Poland, and

Germany to insure the success of a number of

breeding colonies.

After the formation of a small international

committee for the administration of the funds, it

will be decided in just what manner the money

made available by the Zoological Society can be

used to the best advantage.

HONORS

/^N November 7, 1931, on the occasion of the

^-^ re-opening exercises of the University of Paris

(founded in 1215) the degree of Doctor of the

University was awarded to Professor Henry

Fairfield Osborn, president of the Board of

Trustees of the American Museum of Natural

History. The degree, together with the insigni;i

of the doctorate and the white-brour'e medal of

the University of Paris, was accepted on Profes-

sor Osborn's behalf by Williamson S. Howell,

Jr., Charge d'Affaires of the Embassy of the

United States. The awarding of the degree fol-

lowed a brilliant address by M. Maurain, the

dean of the Faculty of Sciences, in which Profes-

sor Osborn's signal contributions to science were

admirably outKned.

"Under his vigorous impulsion," said the Dean,

"the Museum at New York has become a sort of

model institution; by virtue of the richness of

its accumulated documents, by the order and

method of their arrangement, by the excellence

of their exhibition, by immense scientific labor

recorded in publications of all kinds, finally by

the radiation of explorations, which, beginning

in North America now extend to vast regions of

the globe."

After mentioning some of the most arresting

of Professor Os-

born's contribu-

tions to paleontol-

ogy, such as his

monographs on the

fossil rhinoceroses,

titanotheres, and
proboscideans.
Dean Maurain said:

"Osborn is a fa-

miliar of our coun-

try'. Since his first

sojourn here in 1869,

he has returned on

many occasions.

'These voyages,' he

has written in the

French translation of his work on the Origin

and Evolution of Life ' have taught me not only

to know and to admire France, but to draw
my inspiration from the illustrious work of

your savants, from Descartes to Curie, from

Buffon to Claude Bernard and to Pasteur. . . .

In this work I hope to repay at least in some small

measure my debt of gratitude, both to those

great masters of thought and to France, our be-

loved ally.' This debt of gratitude has been re-

paid by Osborn in still another way, for during

the war his four children served among us. In

inscribing the name of Henry Fairfield Osborn on

the list of doctors honoris causa, the University

of Paris is happ}^ to salute one of the greatest

scientists of contemporary America, whose mag-

nificent work is accompanied by his preponderant

part in the development of the American Museum
where the naturalists of the entire world may well

wish to labor with incomparable profit."

FOSSIL VERTEBRATES

TV TEW AuRiGNACiAN Carvings.—Mr. Edwin
^ ^ H. Colbert, assistant to Professor Osborn in

his researches on the Proboscidea, is making a

tour of the European museums wdth reference

both to Proboscideans and fossil mammals of the

Siwahks of India, a group on which he is preparing

his doctorate thesis. He reports through Profes-

sor von Huene of Tiibingen a recent discovery of

great importance made within the past month.

In a cave near Tubingen, associated with, two
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luimaii skulls of Aui'ignacian type and with

Aurignacian flints, were found several statuettes

in ivory. They are beaut ifuily carveil—as well as

any of the things from France. The carvings

include a woolly mammoth, a horse, a lion, and

another animal, probably a rhinoceros. Doctor

Hennig is preparing casts of these new examples

of upper Pahvolithic art, a set of which he will

present to the American Museum. Moreover,

in this cave were discovered many elephant grind-

ing teeth. Doctor von Huene is arranging to

have some of these teeth sent to the American

Museum for sectioning and for studj- by the new
ganometric method. They may prove to be of

great importance, for it is known that they are pos-

itively of Aurignacian age. By cutting these grind-

ing teeth, a check on the enamel length may be

made as a means of computing their geologic age.

In the Stuttgart Museum is the newly dis-

covered Elephas ai^liquus germanicus from Stein-

heim. This cranium is complete except for a

portion of the frontal bone. Doctor Berckhemer

is making a scale restoration of one-fifth natui'al

size of the head of this extinct upper Pleistocene

species as it appeared in life. It is an excellent

model; the anatomy is correct and the appear-

ance is quite lifelike. Doctor Berckhemer is kindly

exchanging this model for one of the Proboscidea

models in the American Museum collection.

attaineti in recent years by various museums with

habitat groups of present-day animals and birds,

the Field Museum of Chicago is inaugurating

groups of extinct animals, the animals being

modelled to life size and placed in ca.ses with

painted backgrounds and modelled foregrounds.

A group of the great titanotheres which reached

their culmination during Oligocene times in North
America is one of the first of its sort and was
placed on exhibition in the Field Museum last

summer.

The animals were modelled by Mr. Frederick

A. Blaschke, with the advice of the two great

authorities on titanotheres—President Henry
Fairfield Osborn and Dr. W. K. Gregory of the

American Museum. The work was done at Mr.
Blaschke's studio at Cold Spring-on-Hudson,

New York. The animals were transported to

Chicago in trucks, and considerable difficulty was
encountered on the road because of the great

size of the models—the old bull standing more
than eight feet in height at the shoulder.

The group represents an adult male of one of

the largest species of titanotheres, a female and a

calf. While the difficulties and expense in the

preparation of groups of this kind are great, their

value in teaching palaeontology to museum visi-

tors can hardly be overestimated.
—Walter Granger.

T
OTHER MUSEUMS

ITANOTHERE Group in the Field

MusEtTM.—Following upon the great success T
CHAELES WILLSON PEALE

HERE has recently been discovered in the

possession of the Peale family a beautiful self-

Photograph by the Field Museum

A RESTORATION OF TITANOTHERES
One of the first of a series of habitat groups of extinct animals which are being prepared and installed in the Field

Museum, Chicago
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portrait of Charles Willson Peale. In addition

to its interest as a portrait of himself, it portrays

Charles Willson Peale holding in his arms the

large leg bone of the mastodon which he exca-

vated from the clay pits of the Hudson High-

lands. This mastodon was afterward exhibited

in Peale's Museum in

Independence Hall,

Philadelphia. The por-

trait has been in the

possession of the Peale

family since it was

painted by their illus-

trious ancestor. Nat-
UKAL, History Maga-
zine has received per-

mission to reproduce a

photograph of the

painting for the benefit

of those of its readers

who are interested in

the life and works of

this American portrait

painter of a century

ago, whose artistic tal-

ent was inherited by

three of his five sons,

Titian Ramsay Peale,

Rembrandt Peale, and

Raphaelle Peale.

In lSOl-02 Charles

Willson Peale, at his

own expense, under-

took the excavation of the skeletons of two

mastodons in Ulster and Orange County, New
York, which event was depicted in the historic

painting by Rembrandt Peale, now in the Mu-
seum of Fine Arts, Boston, Massachusetts.

HISTORY OF THE EARTH
A LBUM OF THE Canons of the Green and
^^ Colorado Rivers.—Mr. Julius F. Stone has

recently presented to the department of geology

of the American Museum an album of remarkable

photographs containing more than 1200 scenes

along the ca'ons of the Green and Colorado

rivers, extending from Green River, Wyoming,

to Needles, California. The album is beautifully

bound in sheepskin and all the photographs are

velox prints. These photographs, taken on Mr.

Stone's voyage in small boats down the Green

and Colorado rivers from September 12, 1909,

to November 19, 1909, record a remarkable ex-

perience somewhat similar to that of Major

Powell's party in 1869. This superb collection

of views in nineteen canons, doubtless the most

complete ever made along these rivers, is a

splendid gift—invaluable to the student of

CHARLES willson PEALE
A recently discovered self-portrait of the artist

geology. As an excellent reference volume for

the staff of the geology department of the

American Museum it is without an equal.

The donor, Mr. Stone, whenever opportunity

has afforded, has stepped outside his intensely

active business career to interest himself in the

field of exploration and

to delve into the ro-

mance and science of

things geologic and to-

pographic. For many
years he has been a

student of astronomy

and of zoology. He was

a member of a recent

scientific expedition to

the Galapagos.

p ECENT donations
* ^ to the department

of geolog}^ of the Amer-
ican Museum include

a thirty-pound block

of sylvite, potassium

chloride, KCl, from

the United States Pot-

ash Company mine

near Carlsbad, New
Mexico. The specimen

was obtained from a

bed 10 feet in thickness

and of considerable ex-

tent at a depth of 980

feet below the surface of the ground. The large,

milky-white crystals in the specimen are prac-

tically pure sylvite. The pink crystals are also

sylvite, but discolored by mineral water.

Another gift is one coiled Ammonite shell,

diameter 14 inches, collected by Mr. Kenneth

McDonald (now deceased) from his ranch on

Willow Creek, Wyoming, gift of Mr. Harold D.

Flautt, Casper, Wyoming.

MAMMALS
""THE Hall of North American Mammals.—
^ Plans have been formulated for a fine new

hall of North American mammals at the Ameri-

can Museum, and the details are now being

worked out in a small-scale model. In an early

number of Natural History Magazine a full

account will be given of the new hall, with illus-

trations of some of the outstanding features

which it will exhibit. In this connection it is

very gratifying to report that the new hall will

have the benefit of an active cooperation with

the Boone and Crockett Club. In their annual

report published recently the following appeal to

the membership is an evidence of their interest:
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Tlio wild life of the world is fast vanisliini;. Tlip lioone
and Ciotkett Club at its annual nice-tint; in Januaiy, 1029,
adopted a resolution urdins; on tlip authorities of the Mu-
seum the necessity of poitrayinu the preat inaninials of
America in scale comnieiisurate to those of the monumental
habitat groups of tlu^ larger mammals of Africa and Asia
now being erectf-il in the new KftHeries of the Museum de-
voted to those areas. In reply our fellow member, Presi-
dent Osborn of the Museum, has designated the magnifi-
cenf hall forming the ground floor of the new Akeley wing
as the Hall of North American Mammals, and has re-
quests! the Boone anil Crockett Club to take this hall
under its socrial care.

The American Museum of Natural History is without
specimens of nearly all the larger animals suitable for
mounting in the new exhibition hall, and lacks adequate
study series of many of the smaller forms. The needs of
seientifie study today require a representation of all forms
sufficient to exhibit the more outstanding variations of
local races and differences of sex and age. The American
Museum, because of its prominence and situation in the
City of New York, is expected by the world at large to
have such representative collections of the wild life of
North America.
The plans for the finished hall of North American mam-

mals provide for;

(1) Some twelve major and minor habitat groups repre-
sentative of the more outstanding mammals in set-
tings typifying the major topographic areas of North
America.

(2) A complete series of the outstanding species of
North American mammals.

(3) Fossil skulls of the lately extinct contemporaries
of the recent fauna—mastodon and mammoth,
giant bison and deer, horse, camel, lion and sabre-
toothed tigers, etc.

(4) Reliefs of the major Indian tribe types.
(5) Backgroiinds and accessories to portray the more

prominent geographic and ecologic features and
those intimately associated with the early develop-
ment of the West—the importance of the North
American mammals to the Indian and white settlers,

and the explorations of Daniel Boone, Pike, last
campaign of Custer, etc.

It is hoped that those members of the Club contem-
plating hunting trips will communicate with the Secretary
and obtain a copy of the Prospectus for the new hall of

North American mammals and a detailed list of the ani-
mals of the particular district to be visited most desired
by the Museum, together with Museum's directions for
care and preparation.
The wild life of North America is fast vanishing and

members of the Club will confer a lasting benefit to pos-
terity and science by aiding in this public cause.

Committee for the Boone and Crockett Club,
Childs Frick, Chairman
B.\Y.\RD DOMINICK
Alfred Ely Ex Officio

Prentiss N. Gray Madison Grant
E. Hubert Litchfield Kehmit Roosevelt

WILSON A. BENTLKV
/^N December 23 Wilson A. Bentley, widely
^^ known for his beautiful photo>i;raphs of

snow crystals, died of pneumonia at his home in

Jerico, Vermont, at the a^e of si.\ty-six years.

In the sprinfT of 1919 and apiain in 1925,

Natural Hi.sTouY published a seriesof Mr. Bent-
ley's unique photographs of snow cry.stals in con-

nection with articles by Mr. Herbert P. Whit-
lock on "Art Motives in Snow Cry.stals," and
"The Mimicry of Minerals." Two of the.se photo-

graphs are reproduced herewith.

Mr. Bentley's interest in snowflake photog-

raphy began when, as a youth, he noticed the

beautiful formations of the crystals under a

microscope put at his disposal by his mother.

As his interest deepened into a hobby, he devel-

oped a camera to meet the special requirements

of high magnification of from 64 to 3600 times,

necessary for the portrayal of the intricacy and
beauty of nature's geometrical designs expressed

in these tiny jewels produced bj^ the crystalliza-

tion of water. For forty-six years Mr. Bentley

devoted himself to his hobby, and during that

time he accumulated more than 5300 examples of

snowflakes, no two alike. He also made pictures

of frost crystals, ice, ice crystals, and hail, as well

as of dew, clouds, and raindrops.

Among Mr. Bentley's many publications on

the subject are the articles on ice and snow in the

Encyclopedia Britannica and the Americana.

He was also co-author of Snow Crystals, with W.
J. Humphrej^s of Washington,

Mr. Bentley was a fellow of the American

Meterological Society and a member of the Amer-

ican Academy for the Advancement of Science.

COMPOUND STELLATE SNOW CRYSTALS

Two of the many snowflake studies made by Wilson A. Bentley during his long career as a photographer of

nature's handiwork
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MINERALS AND GEMS
r^DMOXD De Goncoukt's Opinion of Mu-
*—

' SEUM Collections.—To our honored mem-
ber, Mr. I. Wj^man Drummond, we owe the

following citation from the wTitings of the famous

French litterateur, Edmond de Goncourt. The
extract, which is popularly known as "de Gon-

court's wiU," is taken from the auction catalogue

of his collection, sold in Paris in 1897, the year

after his death. The catalogue itself bears no

comment on this "volonte."

Ma volenti est que mes dessins, mes estampes, mes
bibelots, mes livres, enfin les choses d'art qui one fait le

bonheur de ma vie, n'aient pas la froide tombe d'un musee,
et le regard b6te du passant indifferent, et je demande
qu'elles soient toutes eparpillees sous les coups de marteau
du commissaire-priseur et que la jouissanoe que m'a
procuree I'acquisition de chacune d'elles, soit redonnee,
pour chacune d'elles, a un heritier de mes gouts.

This passage may be translated as foUows:

My w-ish is that my drawings, engravings, trinkets,
books—in a word, a!l my objects of art which have lent
happiness to my life, shall not go to the icy tomb of a mu-
seum and the stupid glances of indifferent passersby. I

demand that they shall all be scattered under the strokes
of the auctioneer's hammer, and that the enjoyment which
the acquisition of each article has rendered me be given in
turn, for each piece, to an inheritor of my tastes.

Our American Museum wish is that it were

possible for Edmond de Goncourt to come back

to hfe and visit the Morgan HaU of Minerals and

Gems and see how these priceless objects of art

and of nature are not for a moment hidden in

"the icy tomb of a museum" but are radiating

their beautj^ to hundreds of thousands of joyous

visitors from every part of the world, with most

intelligent and carefully drafted inscriptions in

the way of artistic of scientific direction.

—H. F. 0.

SCIENCE OF MAN
A FIXE feather headdress from the Cheyenne
^^ Indians was presented to the Museum by
IMr. Darwin P. Kingsley. AU Indians are now
thought of as wearing picturesque waving head-

gear of eagle feathers, but a himdred or more

years ago, such headdresses were worn Vjy certain

tribes of our western plains, particularly by the

Sioux, Chej'enne, and the Crow. Further, such

headdresses were worn by chiefs and distingmshed

men only. We are told that originally each

feather represented an achievement and also

that the whole acted as a charm to protect the

wearer in battle, but this was many years ago.

For the past fifty years or more, headgear has

been merely a matter of dress, to be worn by

anj^body. Feathers of the eagle, only, are used,

and carefully selected to match in size and

beauty. The headdress presentedby Mr. Kingsley

contains a series of thirty feathers encircling the

head and a streamer hanging down behind car-

rying twenty-eight feathers.

"VANISHING INDIA"

npHE remarkable series of paintings of East
-* Indians by Hubert Stowitts which was on

display at the American Museum during last

April, and which attracted so much interest

among Natural History readers when black

and white reproductions of the paintings were

published in the September-October issue, with a

cover in color, have since been exhibited at the

Royal Colonial Institute, Amsterdam, Holland.

They will go from there to the Royal Museum at

Brussels for the month of February.

BOOK REVIE-WS
A Tfftr on the. Great Harrier lieef. The Story of

Corals and of the Greatest of Their Creations. By
C. M. Yonge, 1930. Putnams, England and U. S. A.

I

'HE Great Barrier Reef of Australia is one of the
•*• natural wonders of the world and the most

remarkable achievement of the combined activity

of living creatures known. Extending, as it does,

for more than twelve hundred miles along the

tropical eastern coast of Australia, it forms a

continuous coral rampart, the turreted summits of

which rise to the ocean surface in overlapping

series of living reefs.

Between the outer barrier and the Austrahan

mainland, five to two himdred miles away, there

is a tortuous channel navigable to ocean Uners

and dotted with small islands.

On one of these islands. Low Isle, the main

portion of the British Great Barrier Reef Ex-

pedition estabhshed its headquarters, and for

over twelve months during the years 1928-1929

conducted an unusual series of explorations, ob-

servations, and experiments with the object of

increasing scientific and economic knowledge of

the Great Barrier Reef, and the hfe and habits

of the coral animals that formed it. \\Tiile the

technical results of this work are being published

in various English scientific journals, a remark-

ably interesting popular narrative has appeared

in book form under the authorship of the leader

of the expedition, Dr. C. M. Yonge, with the

title mentioned at the head of this article.

The expedition was divided into two main

sections devoted respectively to biological and

geographical investigations. "WTiile the geo-

graphical section made extensive cruises through-

out the length of the Barrier, the biological sec-

tion occupied quarters built for them by the

Queensland authorities on Low Isle and organ-

ized a personnel of fifteen investigators to make

careful studies of the ecologj' of the reefs; the

breeding, development, and growth of the coral

animal; the feeding and digestion both of the

corals and the associated animal forms; the

microscopic organisms of the open waters; and
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the cheinistrv ami liyilrof^raphy ol the sea

water.

Doctor Yonge, in describing the activities of

the expeiHtion, and the everj'-day life on beau-

tiful little Low Isle, utihzes an interesting and

rapidly moving method of presentation, and

gives a vivid and fascinating account of the

varied and unusual experiences of the expedition.

The book, however, proves to be a much
broader work than the word "narrative" im-

phes, for it is introduced with a concise but

adequate account of the history of our knowledge

of the Barrier Reef, and the problem of reef

formation, followed by a lucid chapter devoted to

the geography of the Barrier, and, during the

course of the work, to clear and full descriptions

of the anatomy and life history of the coral

animal and other reef-building and reef-destroy-

ing organisms. The remarkable variety and

diversification of the multitudinous forms of life

associated in this coral reef are vividly presented,

wliile the author at times becomes eloquent over

the beauties of coloration of reef life and the re-

markable commensal associations recorded.

An interesting account is given of the experi-

ments formed to shed new light on the gro'wiih

rate of corals and the peculiarities of their

methods of feeding. Dredging and trawling

expeditions were undertaken to obtain specimens

from deeper waters, and the diving helmet was

utilized to more adequately observe actual living

conditions of the corals, and to aid in the experi-

mental work.

Finally an extended cruise was made through

the more northerly regions of the reef to Torres

Strait and Thursday Island to investigate the

pearl fisheries and other industries based upon
the natural resources of the Great Barrier Reef.

The book is profusely illustrated with repro-

ductions of photographs taken by the expedition,

many of which are of unusual character. Some of

the photographs of h\'ing coral associations and

expanded individual polyps are particularly note-

worthy.

As a whole, this work is a definite contribu-

tion to the hterature of the coral reef.

—Roy W. Miner.

Snakes of the World. By Raymond L. Ditmars. The
MacMillan Company, New York. XI-207 pp.;
84 pis.

T^OR many years Doctor Ditmars' reptile books

have been authoritative and stimulating

reading. As curator of reptiles at the New York

Zoological Park he has had unrivaled opportuni-

ties for obtaining first-hand information on the

habits of reptiles from all parts of the world.

This latest book of Doctor Ditmars maintains
the high standards set by his earlier works.

After several introductory chapters the harm-
less and f)oisonous serpents are considered in

detail and under separate headings from a

geographical standpoint. Such an arrangement
makes the book a valuable guide for naturalists

in foreign countries. Doctor Ditmars' descrip-

tion of his experiences with snakes in the field,

especially in the Carolinas and the Berkshires,

is vivid and informative. No less valuable are his

detailed accounts of the serpents which have
come under his care. Doctor Ditmars has meas-
ui'ed tha distance that spitting cobras can spray

then- venom. We learn that these cobras had to

be removed every five or six days from their cage

in order to clean the glass which they continued

to spray so generously with poison that the visitor

was unable to see the source of this venomous
barrage.

The illustrations are from photographs made in

the field and laboratory. They alone would make
the volume an important addition on the shelf of

any naturalist. Doctor Ditmars is a skilful

photographer, a trained observer, and an attrac-

tive -RTiter. He is to be greatly congratulated on

this new contribution to the natural history of a

little understood group of animals.

—G. K. Noble

The Earth, Our Ei'er-Chniiffinf/ Vlnm-t. By
Chester A Reeds, The University Society, Inc. 193i.
New York, 8vo.

r^OCTOR REEDs'sbook constitutes the second
'-^ number, "Geology," of the first unit of a

series of booklets on science now appearing under

the imprint of the Universitj' Society. The entire

series is to include practically all sides of science

and to make modern researches and present con-

clusions regarding them available to the man and

woman on "IMain Street." This plan, which is

considered thoroughly practical in its economic

aspect, is another significant sign of the awaken-

ing of people in general to the universe around

them, and their fast growing appetite for facts

regarding it.

Doctor Reeds's book eminently meets the re-

quu-ements of such a plan. It combines an

enormous amount of factual data with clearness

of exposition, giving the reader not only the facts

but the associations that make them easily re-

membered. For example, in illustrating the

extremes of variation in the earth's surface, he

tells us that if the highest point of land, Mt.

Everest, could be placed in the deepest oceanic

trough the Swire Deep east of the Philippines,

the summit of the mountain would still be one

and a quarter miles below the surface of the
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Pacific, while the two together make the maxi-

mum variation of twelve miles. Yet, on a twelve-

inch model of the earth the greatest height would

protrude but the hundred and twentieth part of

an inch, and the lowest depth would be but the

hundredth part of an inch below its surface.

This shows how very

deceptive is the ap-

pearance of schoolroom

globes, with mountains

in relief thousands of

times too high in rela-

tion to the model as

a whole.

Chapter One opens

with a striking pano-

ramic view of the
earth's history, a period

of probably three thou-

sand million years,

condensed to the time

of once around the

clock, in which each

hoiir represents two

hundred and fifty mil-

lion years, each min-

ute, fifty million years.

According to this time

estimate, the age of

jman begins just twen-

ty-one and three-fifths

seconds before the hour hand again comes to

twelve, and only in the last one-seventh of a sec-

ond has man acquired his scientific knowledge of

himself and the world around him. The inference

may be either that man has learned a great deal in

a short time, or that he does not yet know very

much. In any event the review of past ages on

this time scale is enlightening to man's egotism

and stimulating to his ambition.

The structural plan of the book is broad and

sound. After a brief historical resume of the

science of geology and a short chapter on the

three chief hypotheses of the origin of the earth,

the author treats his subject under the four

natural divisions: the atmosphere, or gaseous

"thermal blanket," extending to a possible

maximum of three hundred miles above the

surface; the hydrosphere, or water envelope,

covering 70.8 per cent of the surface; the litho-

sphere, or rocky crust, varying from a possible

ten miles to sixty in thickness; and the centro-

sphere, the inner mass of the earth, extending

from the lower limit of the crust to the center

and consisting of a basalt layer, a peridotite layer,

a transition zone and an inner core of iron, either

fluid or gaseous. A chapter on volcanoes, one on

THE FIRST PICTURE OF AN .\MERICAN BUTTERFLY

It is our common tiger swallow-tail. Concluding his in-

teresting "aside" concerning this illustration in the But-

terfly Book Doctor Holland wrote:
"What is clear is that the first picture of an American
butterfly was painted by John White, the leader of Sir

Walter Raleigh's third expedition to Roanoke, in the year

1587, less than one hundred years after Columbus had made
his first landfall in the New World, twenty years before

Captain John Smith and his associates reached Virginia,

and thirty-three years before the Pilgrim Fathers disem-

barked at Plymouth. The artist was the grandfather of the

first white child of English parentage born on the conti-

nent of North America, Virginia Dare."

earthquakes, and a brief discussion of the geologic

record and its bearing on palajontology, conclude

a history of the earth from the swirling of the

primaeval nebula or the enormous single star that

constituted the matrix of the solar system, up to

the present age of aviation. The book is illus-

trated with one hun-

dred and six figures,

including many im-

portant diagrams and

charts.—W. K. G.

The liutterfly Jiooh. By
W. J. Holland. New and
thoroughly revised edi-

tion. A popular and scien-

tific manual, describing
and depicting all the but-
terflies of the United
States and Canada, xii-f-

424 pp., 77 plates, 198
text figures. Doubleday,
Doran and Co., Garden
City, N. Y.

TN his long, busy life

•* Doctor Holland has

done many things and

done them well. His

interests have been
most varied, ranging,

in the scientific field,

from fossil vertebrates

to living insects. Which

of these accomplish-

ments is the most im-

portant? The spectac-

ular dinosaurs are largely responsible for the

long list of foreign honors noted on the title-page

of the new edition of his Butterfly Book, but it

may be that the Butterfly Book itself is a greater

and more lasting honor than all of those foreign

titles. Nothing that Doctor Holland has done,

unless it be his writing of the Moth Book, has so

largely fostered an interest in, a love for, and a

knowledge about Nature as Nature is when and

where we are living.

When the Butterfly Book was first published in

1898 it seeemd that there was little room left for

improvement. Practically every species which

the amateur was likely to find in the United

States and Canada was faithfully illustrated in

color; the essential facts, so far as known, of

each species were clearly told in the text; and

there was a well-selected scattering of "asides"

that pleasantly seasoned the whole. The new

edition is more than a reprint. It adds so many
of the less common species that it might fairly be

called a Monograph of the Rhophalocera of

America North of the Rio Grande. However,

unlike most monographs, it is of interest to and

will be used by more than a scant score of

specialists; it will be "My Butterfly Book" to
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hundreds of "average" adults and to thousands

of boys and girls on whom, in a f(nv years, scien-

tific rese:U'ch and conservation must depend for

support. Ves, the BultertJy Book is prohaljly

the most important thing Doctor Holland has

done.

—

Frank E. Lut7.

T/ir Ititltlh- itf Mi<iriiti<ni. By William Rowan, De-
partment (if Zoolofi.v, University of .\lberta. Wil-
liams and Wilkins Co., Baltimore, 1931, Svo., pp.
xiv, lol, 11 figures.

C INCE the days when swifts were believed to

*^ hibernate in mud and cuckoos to change into

hawks before the coming of winter, the study of

bird migration has made great strides in advance.

The roads mainly followed have been those of

field observation and speculation—as Professor

Rowan points out—while tho.se leading through

the more technical departments of biology have

been little explored. Bird banding has furnished

a valuable refinement of the observational

method, but the truly experimental method

alters the conditions and tests the outcome.

Professor Rowan's little book is written around

Ills own original experiments on the physiological

conditions in juncos and crows which have so

intimate a connection wath their migratory move-
ments. In northern climates where the breeding

season is necessarily brief, each bird undergoes

annually a great enlargement of the sexual

organs, and a surprising diminution in their size

after nesting. These organs, the gonads, are

kno^\Ti to liberate secretions into the blood which

affect both structure and behavior.

Some species of birds are able to find sufficient

food in the north during winter, and do not

migrate. Others would perish if they tried to

remain, so they migrate southward. The regu-

larity of arrival and of departure shows migration

to be an inherited faculty among birds, not

dependent upon intelligence. Comparison of the

avian with the mammalian brain accounts for

the relative deficiency of mental discrimination

among birds. Their topographic memory is

sufiicient for shorter voyages, but the nature of

the "sense of direction" required in many migra-

tions is still obscure.

Professor Rowan favors Natural Selection as

the principal influence in building up inherent

migratory behavior, but leaves the door slightly

ajar for a gradual fixation of acquired powers.

This part of his treatise is admittedly still within

the field of speoilation. Given the migratory

instinct with its predetermined routes and goals,

one must still seek the stimulus which starts the

individual bird on its yv&y from or back to the

breeding area. Conditions which necessitate

migration are failure of the food-supph'. cold,

and possibly deficiency of ultra-violet radiation;

but these are not immediate stimuli. The only

seasonal change projjerly timed and stable

enough to provide birds with their calendar is the

varying length of daylight. At I'Jdnionton,

Alberta, where Rowan worked, daylight reigns

for 19 hours on June 2 1st, and less than 9 hours

on December 21st. Mental recognition of the

change over short periods would require more
intelligence than a bird possesses; but might not

this variation, he asked, exert a physiological

control?

To test the theory, numbers of j uncos were kept

during the early winter in cages where their day
was gradually prolonged by electric lighting.

About five minutes of illumination were added
each evening, until in January the lighting con-

tinued to 11 P.M. Such treatment induced an

increase of the gonads to maximum size. Males
sang in midwinter in unheated cages, temperature

had no share in the process. "Control" birds in

cages with ordinary daylight remained in non-

breeding condition.

It was suspected that the additional illumina-

tion acted by keeping the juncos awake and

active. So a cage was built with moving bars

that obliged the birds to move frequently. This

kept them awake for the same length of time,

although fighting was reduced to a minimum.
Again the sexual organs were stimulated to fuU

activity.

When released in winter, neither the birds

with gonads of maximum size nor those with the

organs wholly quiescent showed anj- tendency to

leave the experiment station. Birds normally

migrate when their gonads are in a transition

stage, and at such times the "interstitial" cells

in the sexual organs are found to be especially

numerous. Although only indirectly concerned

with sex, the interstitial cells appear to secrete

an important hormone, and in this internal

secretion Professor Rowan sought the physiolog-

ical stimulus to migration. When "experimental"

juncos wath gonads in a state either of recrudes-

cence or of regression were released in mid-

winter, 40 to 80 per cent of them disappeared.

In order to determine whether such liberated

birds traveled in a definite direction, the experi-

ment with increasing artificial light was repeated

with crows. They reacted as did the juncos,

and in November sixty-nine "experimental"

crows were released with bands on their feet. Of

sixteen recovered more than ten miles away, one

half were taken to the northward, and one half

to the more settled region southward. It seemed

hkely that a majority had moved northward,

whereas of fourteen "controls" with wholly re-

duced gonads none was recovered to the north-
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ward, and four were killed by hunters to the

southward.

These results, while not conclusive, offer great

hope for the future of the methods employed.

It seems certain that changes during the develop-

ment and regression of the sexual organs are

intimately related to the stimulus to migrate.

That length of daj'light and consequent activity

are always responsible for these physiological

changes may be doubted.

Many birds breeding in the north migrate to

countries beyond the equator, and it is difficult

to explain why their annual reproductive rhythm

is not upset by the new increase of daj'hght ex-

perienced there. Birds breeding within the

tropics, where variation in day-length is minim-

ized, likewise exhibit an annual rhythm; and

some of them perform regular migrations, as

reported by this reviewer in Natural History,

XVI, 191G, pp. 541-545. A few even ne.st at the

season when they experience their minimum
duration of daylight.

So while day-length ma}' sometimes be the

regulator of the yearly cj^cle of birds, there are

other cases, especially near the equator, where it

must be replaced by different factors. It may be

governed by rainy or dry seasons of the year,

with their changes in vegetation entailing altera-

tions in feeding, or for some aquatic birds by the

water-levels in rivers. Professor Rowan wisely

admits that in such parts of the globe other

stimuli than length of day maj' act upon migra-

tory birds. His valuable work points the way to a

new attack on the problem.—J. P. Chapin.
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COLLEGE AND UNIVERSITY SERVICE. The President of the Museum and the Cura-

tor of PubUc Education are constantly extending and intensifying the courses of college and uni-

versity instruction. Among some of the institutions with which the Museum is cooperating are

Columbia University, New York University, College of the City of New York, Hunter College,

University of Vermont, Lafayette College, Yale University, and Rutgers College.

PUBLIC AND NORMAL SCHOOL SERVICE. The increased facilities offered by this

department of the Museum make it possible to augment greatly the Museum's work, not only in

New York City public schools, but also throughout the United States. More than 27,945,076 con-

tacts were made with boys and girls in the schools of Greater New York alone, and educational

institutions in more than thirty-three states took advantage of the Museum's free film service during

1931. Inquiries from all over the United States, and even from many foreign countries are constantly

coming to the school service department. Thousands of lantern shdes are prepared at cost for

distant educational institutions, and the American Museum, because of this and other phases of

its work, can more and more be considered not a local but a national—even an international

—

institution.
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BLAZING THE TRAIL
VY/ILD animal photography has done much to

' ' acquaint the public with the accurate facts

of nature, and among the pioneers in this branch

of nature work Major A. Radclyffe Dugmore
stands high. His photographs of the game ani-

mals of British East Africa still rank among the

best ever taken, although his first work with a

camera on the East African plains was done more

than twenty years ago. But Major Dugmore is

more than a photographer. He is a painter as

well, and Natural His-

tory is fortunate to be

able to pubhsh, in the next

number, not only an

article by him on art and

animals, but numerous

reproductions of his paint-

ings, made in Africa and

in North America.

p ECENTLY Natural
•* ^ History published an

article on the Nomads of

Tibet, written by Suydam
Cutting. In the next

number it will pubUsh an

article on the agricultur-

ists of the same harsh

land, written by the same

author. Mr. Cutting, a

trustee of the American

Museum, is one of the out-

standing modern travelers

and museum collectors.

He has covered innumera-

ble out of the way corners

of the earth, few of which,

however, are more inter-

esting than Tibet, lying

as it does, high up behind the giant Himalayas.

DROF. T. D. A. CocKERELL, of the University

• of Colorado, is an entomologist of unusual

abiUty and experience. Already Natural His-

tory has published a number of his articles, and

now is planning another for the coming issue.

This time the article has to do with a collecting

trip to South Africa, and Professor Cockerell's

experiences in studjdng the insects (particularly

the bees) of the formerly "dark" continent.

]\ yiR. William H. Carr's numerous contribu-
'•'^ tions to Natural History are often asso-

ciated with the Bear Mountain Nature Trails.

For the next number, however, the Nature

Trails are only incidental. Mr. Carr's subject

this time is "Crows," and he tells of the sur-

prising intelligence of these appealing birds when

they are tamed.

COVER OF THIS ISSUE
""THE cover painting of this issue

is by Francis L. Jaques, of the
American Museum department of

preparation. It shows the great
gannet rookeries on the cliffs of

Bonaventure Island, situated three

miles offshore from Perce, at the
end of the Gaspe Peninsula. This
is one of the famous bird islands of

the world. The island slopes gradu-
ally upward from the landward
side, terminating in gigantic cliffs

where it faces the turbulent waters
of the Gulf of St. LawTence. These
cliffs form one of the few American
nesting places of the gannet.
The painting depicts the rookeries

bathed in early morning light, while,

far below, the restless sea is wearing
away the huge cliffs. The gannets,

snowy white, with a wing spread of

six feet, are the most spectacular

sea birds of the region. Their
meteor-like plunges after fish must
be a thrilling adventure for the
birds, and are adventure, in fact, to

any observer.

Mr. Jaques visited this rookery in

September of last year.

TN southern Georgia lies the great Okefinokee
*• Swamp, an area in which the wild life is more

than usually interesting. Mr. Francis Harper

knows as much, perhaps, as anyone ever has

knowTi of the life of this region, and, for the next

number of this magazine has written an article

entitled "A Voice from the Pines" in which he

gives a fascinating account of the all but invisible

tree frogs of the Okefinokee.

On this page in the last number of Natural
History we announced a

coming article by Myron
Ackland also on Okefino-

kee Swamp. Unfor-

tunately, however, Mr.

Ackland has gone to Rus-

sia where, for the time

being, he is somewhat be-

yond reach. As a result it is

impossible for us to publish

the article we announced.

'HE greatest coral reef

in the world is the Great

Barrier Reef of Australia,

which, for a thousand

miles or more, parallels

the eastern coast of the

island continent. Mr.

C. M. Yonge of The
Laboratory, Citadel Hill,

Plymouth, England, has

recently spent a year on

the Barrier Reef, and,

following the publication

of his important book A
Year on the Great Barrier

Reef, has written for the

next number of Natural
History an account of the giant and burromng
clams of this most amazing reef.

"^ANE Grey, it is well knowTi, is as successful

^— a fisherman as he is an author. A large

part of his time is spent aboard his big sea-going

yacht, fishing for some of the most difficult of

the deep-sea fisherman's prizes. He has written

an article for the next number of Natural
History describing his experiences in fishing for

dolphin off the coast of New Zealand.

IV yiRS. Mary L. Jobe Akeley is well known not
•^ ' only as the wife of the late Carl Akeley and as

an explorer in Africa, but also for her highly suc-

cessful mountaineering in western Canada, where

Mount Jobe stands as a permanent and official

recognition of her prowess. Her experiences in

the Canadian Rockies wall be told in two articles.

The first will appear in the next issue.
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Photograph by H. C. Tibbilts

IN A PRIMEVAL REDWOOD FOREST OF CALIFORNIA

The great, fluted column at the left is "The Big Tree of the Russ Grove," a matchless 166-acre tract

dedicated in 1923 to the pioneers of Humboldt County. It was the first unit to be preserved as part

of the CaUfornia State Park System in the Prairie Creek region

See "The Prairie Creek Redwoods," Page 148
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A MID-SUMMER RECONNAISSANCE
OF OLD GASPE

Through A Wonderland of Unusual Scenic Beauty—The Great Sea-ljird

Sanctuaries of the Province of Quebec

By JOHN F. KUERZI

THE Gaspe headland extends into

the Gulf of the St. Lawrence for a

distance of more than 170 miles.

This extreme northeast point of land on

the southern shore of the St. Lawrence

River is situated between that river and

the Bale des Chaleurs, and comprises an

area of approximately 12,000 square miles.

Much of its interior is a high, mountainous

table-land and a forest-clad wilderness,

though its shore line is literally dotted

with an almost unending series of small,

but, for the most part, prosperous fishing

posts. It embraces the four provincial

counties of Bonaventure, Gaspe, Mata-

pedia, and Matane, which in turn are

divided, or divide themselves, into numer-

ous parishes, villages, and towns.

Despite the early date of discovery and

the relative proximity of large industrial

and cultural centers such as Quebec,

Gaspe has remained until very recently,

practicalh^ unknown to the traveler and

tourist, owing chiefly to difficulties of

transportation. Biologists consider isola-

tion an important factor in the develop-

ment of new races of plants and animals.

Psychologists have always recognized this

factor to be of equal importance in the

preservation of an old individual culture.

It is beyond dispute that Gaspe has been

and is one of the principal centers of

French culture in America, and its in-

habitants have remained virtually un-

changed for centuries becausa of their

being far from the madding throng.

Overland travel has been difficult and

arduous, and has tended to discourage

tourists from entering this picturesque

Old-World quarter of America. L^p to

1925 transportation was confined to water

travel and to relatively slow and, for the

most part, one-track railroads. True,

there were a few short stretches of road

such as the colonization road "LeMieux"

on the south shore, but the north side,

particularly east of Ste. Anne des Monts,

was practically without continuous roads.

Here and there were to be found a rela-

tively few miles of dirt road running

perilously up hill and down dale, but such

roads merely connected near-by parishes

which were in turn quite isolated from the

interior of the province.

In 1925 the department of highways of

Quebec undertook to improve the condi-

tion of existing roads and to link up and

make continuous the all too short local
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stretches. The completion of that high-

way, now known as Perron Boulevard,

—

a circuitous route of about 550 miles,

comprising one of the most interesting and

scenic journeys through the province, and

a tour perhaps unique on the whole con-

tinent,—ended the self-imposed isolation

of the Gaspeans.

The fiercely tenacious provinciaUsm of

the French, particularly of the peasantry,

is well known to travelers, and it is

pleasurable to realize that, despite the

present accessibility of Gaspe, its in-

habitants will probably cling for many
years to their charming Old-World sim-

plicity and naivete. Even yet the pic-

turesque native dog-cart vies unsuccess-

fully with modern high-powered machines

for a place on the highways! Lest we

become over-optimistic, however, it is

an unfortunate fact that the demands of

tourists for inod(;rn iniprovcments have

rapidly wrought inexorable changes else-

where, and consequently if one would

know Gaspe as it really was and is, let

him go at once, and if possible seek out

the byways which are still practically

untouched by modernism. The artist,

writer, poet, and naturalist will fall quickly

under the spell of romantic Gaspe. Iwcn

the casual tourist is, before long, slowed in

his mad career with a sense of the close-

ness of past to present which characterizes

this Acadia.

It was our good fortune to travel the

Perron Boulevard from end to end during

the early summer of 1930, with numerous

stops at points of scenic beauty, historic,

or natural-history interest. An extended

visit was made to Bonaventure Island,

hallowed in history and at present the

nesting place of countless sea birds. A

Photograph by Compagnie Aerienne Franco-Canadienne

LAC AU SAUMON, WHERE THE MATAPEDIA RIVER EXPANDS INTO A LAKE
The winding rivers of the Matapedia Valley, abounding in salmon and trout, are a never-ending

source of delight to the angler, and as moose, deer, bear, and other smaller game are plentiful, this

valley is fast becoming a rendezvous for sportsmen
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Photograph by Compagnie Airiinin F r,nirn-('iiiHiil Intne

THE MEETING OF THE WATERS IN THE MATAPEDIA VALLEY
The Matapedia River, renowned for its magnificent scenery and picturesque rapids, is^ owing to its

present accessibility, one of the most delightful camping grounds to be found anywhere. This lovely
valley is an artist's, tourist's, and sportsman's paradise

trip was made on foot to the highest point

in southeastern Quebec,—the Tabletop

^Mountains,—and the remainder of our

time was spent in leisurely reconnoitering

the north shore of the Peninsula.

The personnel of our expedition con-

sisted of a rather motley array of youth,

ranging from undergraduate to profes-

sional scientist. It included Messrs. John

F. Barry of Syracuse, New York, T.

Donald Carter, Richard Herbert, Irving

Kassoy, the writer, and his brother

Richard, all of New York. We were

equipped alike with field-glasses and

cameras, and clad for a summer holiday

in the north woods.

On a memorable Saturday afternoon in

early July, the whole party and its equip-

ment were crammed into an ancient and

battered car, and we were off on the grand

adventure,—as gay and care-free a ran-

dom collection of youthful enthusiasts as

one could hope to encounter.

From New York, our itinerary followed

"Routs 1" to Bangor, Maine; across the

border at St. Stephens, where Canadian

customs officials extended to us ever}^ cour-

tesy, and thence to Fredericton, Bathurst,

and Campbellton, to Ste. Flavie, and

through part of the pleasant Matapedia

Valley to Matapedia, practically the

starting point of Perron Boulevard. From
there the road skirts an edge of the

Gaspean highlands and then runs leisurely

along the delightful Bale des Chaleurs,

(Chaleur Bay) frequentl}^ known as the

Mediterranean of North America.

This, the south side of the Peninsula,

is far more developed and populated than

the north shore. The tourist encounters a

succession of small but prosperous towns

and villages, such as Bonaventure. Port

Daniel, Newport, and Anse-du-Cap. Agri-

culture is a more thriving industry here

than elsewhere, though its possibilities are

still largely unknown.

A comfortable morning's run from

^latapedia brought us, via a detour of five
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GANNETS OF
BONAVENTURE

The most conspicuous
bird of Bonaventure
Island is the gannet, a
large, striking, and
superb bird of black and
white which, so far as is

known, nests on only a
few other islands on our
coasts. At least 14,000
of these birds make up
the present nesting
quota of old Bona-

venture

GANNET
PORTRAITS

Gannets, on their nest-

ing grounds, are garrul-

ous birds. Their harsh
cries resemble the syl-

lables "Karr-ack, Kar-
ruck"

Photograph by R. Herbert



A LEDGE OF
BONAVENTURE

The severe, ro('k-l)ound

cliff rises i)rccipitously

ami to a great height out

of the ocean, each ledge

etched with tlie gleam-
ing bodies of iiuuuner-

able gannets

Photograph by R.'IIerbert

The ledges are so over-

crowded that often a

careless incoming bird

will force several nesting

gannets off the ledge by
its precipitate arrival
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or six miles east of the Boulevard, within

sight of a charming little fishing village

facing a scenic marvel of giant rock,—two

arches ''which create the illusion of an

immense bridge built by a race of titans

to join the isle of Bonaventure and Mount
JoH." (Abbe Ferland). Just back of the

village of Perce, Mount Joli rises to an

elevation of 1200 feet above sea level and,

we were told, it can be seen from a distance

of more than thirty leagues at sea on a

clear day.

AUKS AND MURRES
Small editions of the flightless and now extinct great auk, which
at times rather suggest the penguin in appearance and manner-
isms, are very plentiful on the ledges of Bonaventure Island in

summer

The view from the highway a few miles

south of Perce constitutes an incomparably

grand panorama. Here we loitered for a

while, glorying in the grandeur of this

natural scenic marvel, and reverently

wondering not a little at the gigantic

forces of nature that had combined to

produce so magnificent a work.

In due time we repaired to Perce for a

well prepared and much needed luncheon,

after which we ran the car into a neighbor-

ly yard and locked it for the first time

since leaving New York,

—

some three days, or 1200

miles back.

Our next step was to se-

cure a boat, and in so doing

we did not fail to be im-

pressed with the business

acumen of the native Gas-

peans. After some shrewd

bargaining carried on in two

tongues, we secured the

services of a native boat-

man, who transported us in

an ancient but still staunch

little craft, of much the

same vintage as our auto-

mobile. Running close to

Perce rock, we stirred off

innumerable cormorants of

two species, auks, murres,

kittiwakes, and herring

gulls, all of which were nest-

ing in large numbers on this

picturesque old monolith.

As we approached Bonaven-

ture Island, we began to

encounter some black

guillemots.

As soon as we had reached

our destination, we became

acquainted with some of the

good island folk, most of

whom have lived their entire

lives with only infrequent

trips to the neighboring

mainland. For days, simple

Photograph by R. Herbert
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INSPECTING THE GANNETS
The cliffs of Bonaventure have been for centuries among the more famous bird rookeries on the north

Atlantic coast. Here countless sea birds congregate annually to nest and raise their young

and cordial French-Canadian hospitality

was lavished upon us by good Mrs.

^laloney, who administered to our every

want.

Upon our arrival we lost no time in

getting down to the cliffs of Bonaventure

Island, one of the most renowned rooker-

ies for nesting sea birds on the North

Atlantic.

The island is relatively small,—perhaps

three miles in length, and a mile in aver-

age width. It is comparatively low on the

landward side, but rises continuously up-

ward toward the ocean, and then abruptly

terminates, so that a high, clifflike forma-

tion is presented to the roving mariner.

The interior of the island is grown over

with small, scrubby spruce ; the ground is

strewn with blossoms of the flowering

bunchberry, and many other equally

delightful plants.

We spent hours that memorable first

evening, and literally days thereafter.

studying the almost countless sea birds

which annually repair to the friendly

ledges of Bonaventure to nest. Always

the most conspicuous bird is the gannet,

—

a large, striking, and superb species of

black and white,—which, as far as is

known, nests on only a few other islands

on our coasts. The Bonaventure ledges

are even more over-crowded than are

those of down-town Manhattan; so

much so in fact, that a careless incoming

bird not infrequently forces several others

off the ledge, upon his precipitate arrival.

Gannets on their nesting grounds are

garrulous birds, and they keep up their

hoarse, discordant cries far into the night.

They are incessant and tireless fliers, and

hundreds are constantly in the air or far

at sea and diving spectacularly from a

great height. At least 14,000 gannets

make up the present nesting quota of old

Bonaventure, and at the time of our visit

their offspring were in every stage of
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AN AERIAL VIEW OF PERCE
Perce, a scenic marvel with its giant rock, is situated near the extremity of Gaspe Peninsula, five miles
east of Perron Boulevard. Back of Mount Joli (in the foreground) nestles the charming little fishing

village of Perce

development, from partly incubated eggs

to perhaps half-grown "young hopefuls."

Other smaller but none the less inter-

esting species of birds are found on these

island cliffs. Auks and murres,—small

editions of the flightless and now extinct

great auk, and which at times rather

suggest the penguin in appearance and

mannerisms,—are very plentiful, and the

comical, clownhke puffin is also there in

force.

Handsome, ghstening black and white

guillemots, known to Gaspeans as

"pigeons de mer," are plentiful and, with

the dehcate and exquisite grace of kitti-

wake gulls, add not a little to the beauty

of the place.

Leach's petrel, the northern relative of

the "stormy petrel," or "Mother Carey's

chicken" familiar to every seafarer, nest

in numbers on the island, though it is

difficult to determine their precise relative

abundance, since at this season they are

quite nocturnal in habits, and are seen

in the daytime near the nests only in

stormy or cloudy weather.

The old birds alternate at the nest and

one is far at sea while the other is taking

care of domestic matters. Their single

egg is deposited in a burrow in the soft

earth at the top of the chff, and if one

would see this little nocturnal sprite,

he must needs explore all likely holes in

the ground, (this rather ungracious task

devolved upon the writer) and eventually

he may extract a gentle, unresisting, gray-

ish bird which emits a pungent odor.

On the wing, these petrels bear a

superficial resemblance to our familiar

nighthawk. At night we occasionally

heard the eery notes of this species,

which in cadence somehow suggest a

distant, springtime chorus of robins.

Some ravens, a duck hawk or two, and a

few grouse, and other smaller land birds,

make up the summer a\aan population of

Bonaventure Island. White-winged cross-

bills are bv far the most abundant land-
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bird on the island in July. The sea birds

here are of strongest appeal to the

naturalist, however, and it is a constant

dehght to recline at the top of the cliffs

and literally revel in the striking beauty

of these birds, and in the poetry of motion

of their tireless and seemingly unending

flight.

These Bonaventure days were crowded

with vivid impressions,—the view to sea-

ward from the top of the cliffs,—blue sky

and sparkling ocean gradually merging in

the dim distance, a tireless throng of

beautiful sea birds continually on the

wing, and always the air filled with their

complaining cries. Or the mariner's view

of Bonaventure,—a rock-bound cliff rising

precipitously and to a great height out

of the ocean, each ledge etched with the

gleaming bodies of thousands of gannets,

the air filled with flying birds,—gulls,

gannets, auks, and nuirres,—a never to

be forgotten sight.

Our dehghtful sojourn on the Island of

Bonaventure was rather abruptly termi-

nated by a sudden change in the weather,

which until now had been beautifully

clear and cool. A north-easter sud-

denly set in, and we were obliged to

quit the island hastily, though with re-

luctance.

That afternoon we drove through a

blinding downpour to the prosperous

village and growing summer resort of

Gaspe. Our car was turned over to an

uncommonly obliging mechanic, who
courteously volunteered to work on it

most of the night for the paltry sum of

five dollars. That evening we dined amid

splendor on moose steaks and ale, though

our personal appearance (being very

nearly that of a native woodsman on a

"V^/^

Photograph by Courtesy ofDept. of Highways and Mines, Quebec

THE FAMOUS PIERCED ROCK AT PERCE
This 40,000,000-ton monolith affords an excellent nesting-site for innumerable sea birds,—cormor-

ants, kittiwake and herring gulls, murres and auks
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Photograph by Courtesy of Dept. of Highways and Mines, Quebec]

FROWNING HEADLANDS AND SILVER STRAND AT PERCE
The bay of Perce, in the foreground, forms a fine, natural harbor for the many fishing boats, entering

and leaving its waters

spree) caused us to be eyed askance by

guests and waiters alike.

Gaspe, strategetically situated at the

mouth of the York River, is the most

important commercial, tourist, and his-

torical center on the peninsula.

The following morning was fine, and we
were off at an early hour. The north

shore of the peninsula on which we were

now traveling is bordered with high cliffs

and has neither bays nor harbors, in

marked contrast to the southern side,

which is noted for its fine, sandy beaches

and navigable waters. A spur of the

Shickshocks ^Mountains extends up to and

along the St. Lawrence. The Shickshocks

represent the extreme northeastern edge

of the Appalachian ^Mountain Range,

which passes through Vermont, (where

it is known as the Green Mountains)

crosses into the Province of Quebec near

Lake Champlain, and continuing in a

general northeasterly direction, develops

into these highlands of Gaspe. The most

elevated portion of this table-land con-

stitutes the Shickshocks Mountains, the

highest summits of which,—Tabletop

Mountain and Mount Albert,—rise to

heights of 4450 and 4000 feet above sea

level, respectively. From the summit of

Mount Albert, the lesser of the two peaks,

on a clear day, a good view of the north

shore of St. Lawrence, easily sixtj^ miles

away, may be obtained. Tabletop Moun-
tain is the highest point in all of south-

eastern Canada. The deep valley of the

Ste. Anne River separates these two

superb peaks.

The Perron Boulevard skirts the north-

ern edge of these mountains, occasionally

runs along the face of one and even over

the top. Here there is a unique combina-

tion of high, mountainous cliffs shelving

abruptly into the St. Lawrence which

give rise to scenic effects that are as

superb as they are unique. The highway

now runs for miles perilously up hill and

down dale,—there are frequent sharp and
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long descents and equally severe ascents,

whicli acidly test the stamina of any

vehicle and the nerves of the less stout-

hearted passengers. Time and again one

grinds along in second speed or worse, but

the grand panoramas on every side more

than compensate for any inconvenience

experienced.

It has recently been suggested that the

tourist would do well to approach the

Gaspe Peninsula from the Quebec side and

negotiate the north side first. This plan

has the obvious advantage of affording

him the inside half of the road,—a very

real benefit at all times, particularly

should any unforeseen mishap occur in

the braking or other mechanism of the

car.

We now felt justified in employing

ever\^ possible excuse to loiter. It gener-

ally mattered little whether we were bent

on photography or merely desirous of

stretching our cramped limbs. Almost
invariably an extended stop would be

greeted with the tinkling, bell-like song of

the winter wren,—so tiny a bird that it

seems incredible that it can produce such

a volume of rich, liquid, bubbling, and
gurgling music. Often the quiet charm o<

some forest glen would be pleasantly re-

lieved with the wild, canary-like song of

the white-winged crossbill,—a handsome,

rose-colored finch, very plentiful in parts

of the Gaspean headland from Bona-
venture Island north. Occasionally this

charming chorus of bird song would be

augmented by the cheery and exquisite

though simple, whistled lay of the pine

grosbeak,—a larger relative of the cross-

bill and to our minds the finest bird song-

ster of the north woods. Sapsuckers were

usually quite plentiful and much in evi-

Photogniph. h;, r. D. Carter

EMBARKING FOR BOXAVEXTURE ISLAND
The island is a few miles offshore, a very pleasant sail in fine weather. Above, from left to right, are

Mr. Herbert, the author, and Messrs. Barrj^ R. Kuerzi, and Kassoy
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Phutuyraph by T. D. Carter

THE NORTHERN ARM OF BONAVENTURE ISLAND

Bonaventure Island,—comparatively low on the landward side.^rises continuously upward toward
the ocean so that a high, cliff-hke formation faces the sea. The white specks in the center of the

picture and over the sea, are gannets,—the most plentiful of the nesting birds of this island

dence. The pleasing songs of white-

throated sparrows, hermit and oHve-

backed thrushes, and the loud, whistled

notes of the olive-sided flycatcher were

frequently heard, and added their share of

charm to this natural woodland sym-

phony. Even the familiar robin,

—

previously known to us as a bird of the

parks and lawns,—through force of cir-

cumstances becomes in this region a

typically woodland species. About every

settlement and village on both shores of

the peninsula cliff swallows are conspicu-

ous and plentiful.

The almost indescribable grandeur of

countless mountain vistas, and the

magnificent sohtude of spruce and forest

fastnesses could not fail to create in us a

desire for closer contact. We therefore

decided upon an overland trip afoot or on

horse-back through the interior of Gaspe.

We had frequently noted a large area in

the interior of the Peninsula, blocked out

and known on the maps as Gaspe State

Park, but our inquiries concerning it and

the possibility of reaching it were met

with indifferent results. The oldest in-

habitants had apparently never heard of

any such place, or at any rate did not

know it by any such name. They were all

agreed, however, that any trip through the

outer interior was bound to be more or less

arduous and had to be accomplished on

foot unless pack-mules or horses could be

obtained. Considering these weighty

problems in all their ramifications, we

finally reached the charming, pastoral,

and Swiss Alpine-like hamlet, Riviere

a Claude, on a Saturday evening in mid-

July.

We explained our plans to our sym-

pathetic host, Henri AuClair, who like

the others knew nothing of Gaspe State

Park, but who, to our joy, assured us that

we were within easy reach of Tabletop

Mountain,—the highest peak on the
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peninsula. Almost inimccliati^y after a

<lolicious dinner of fresli-causlit salmon,

we began to put our plans into operation.

As a result, forces were divided and a

delegation sent in search of a guide. After

nuicli discussion they succeeded in entic-

ing a worthy Frenchman, who, we were

told, was an able woodsman, away from

the village dance then in progress, long

enough to present our proposition. He
received it with the average Gaspean's

unfeignedly slight display of emotion,

but we eventually had his assurance that

he would be on hand in the early morning.

JMeanwhile, the others had succeeded

in rousing the proprietor of the general

store, and were securing necessary food

stuffs and supplies. With uncommonly
good judgment we had sent our best

linguists and interpreters in quest of the

guide, and it so happened that the others

were driven to employ tlie most ingenious

sign language in dealing with the rustic

proprietor of the store. The climax was
doubtless reached when, in order to obtain

a small quantity of tinned milk, our wor-

thy delegation was forced to resort to the

intriguing diversion of personally repro-

ducing sundry bovine-like sounds, at the

same time pointing to any piece of canned

goods in sight. The shrewdness of this

store-keeper was well attested by the

fact that the desired article was produced

after only one unsuccessful forage, when
he offered us a can of "corned willy."

Early the following morning we set out

through the mountains. Our understand-

ing had been that the Tabletops, our

destination, were within easy reach, and
we had consequently decided to abandon
our camping equipment and travel light.

It now appeared that there had been

Photograph by Courtesy of Bureau Provincial Du Tourisme Ministere de la Voirie, Quebec, Canada

ST. MAURICE DE L'ECHOUERIE
A typical settlement of Gasp6. The most prominent and imposing building in these little villages is

invariably that of the Church
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some slight misunderstanding, and that

the mountains were at least twenty-five

miles off, and hard going and much climb-

ing at that. Our food was adequate for a

two-day trip, and none of us particularly

relished the thought of spending a cold

night on the hard ground. We conse-

quently reconsidered, and decided to

hasten and make for the mountains and

their comfortable cabin, come what may.

We were now traversing crown lands of

which the Province still possesses large

areas, though some are occasionally sold

at a nominal price to bona fide settlers.

The trail was at first broad, well-marked,

and easy to follow, and our progress was

correspondingly rapid. We were going

through dehghtful forest glens,—their

brooding silence only occasionally broken

by bird song, or the roaring music of

some rapid, sylvan mountain stream.

From time to time we flushed spruce

grouse,—a magnificent bird of slaty-gray-

blue, and so tame owing to lack of con-

tact with man that it can frequently be

killed with a stone. Its flesh is reputedly

bitter and it is not generally so eagerly

sought for food as the ruffed grouse, which

fact doubtless contributes to its tameness.

Our sharp-eyed guide soon discovered a

young pileated woodpecker, or "log-

cock,"—a large, crowlike bird of contrast-

ing black and white plumage with a con-

spicuous red crest,—which permitted a

close approach. This species is common in

all primeval country from Florida to

Canada, but has become rare near civiliza-

tion, though there is reason to beheve

that it may eventually become reconciled

to the changing conditons of our country

(it evidently has become thus adjusted in

our South). Soon after, we heard and

Photograph by Compagnie Aerienne Franco-Canadienne

THE EXTREME POINT OF THE GASPE PENINSULA

History records that Gaspe was among the first known regions of America. Jacques Cartier, French

navigator and explorer of Canada, made a ten-day stay at Gaspe Harbor m July, 1534, and Norsemen

and vikings probably visited the Peninsula at a much earlier date
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Photograph by Compagnie Aerienne Franco-Canadienne

THE SHICKSHOCKS MOUNTAINS
These mountains extend up to and along the St. Lawrence River, on the north shore of the peninsula.

They represent the extreme northeastern edge of the Appalachian Mountain Range, which passes

through Vermont, crosses into the Province of Quebec near Lake Champlain, and eventually develops
into these highlands of Gaspe

saw the Philadelphia vireo, a charming

little bird of soft plumage, which breeds

in the North, but is strangely rare, and

seldom observed during its migrations in

New York and New England.

The trail presently became less smooth

and before long we encountered some very

steep up and down grades. In order to

reach the Tabletop Mountains from the

north side of the peninsula, it is necessary

to cross several mountain ranges and con-

sequently our progress was somewhat

delayed.

Shortly after noon, the party stopped

at a mountain lake,—the half-way point,

our guide assured us. After a hasty lunch

we were again under way, the trail be-

coming increasingly difficult to follow,

and all of us thanking our stars that we

had secured a guide who never appeared

to be in doubt as to the proper route.

The trail gradually deteriorated into a

mere trace, and we found ourselves

alternately sinking into the soft ooze of

spruce bogs and stumbling over bowlders

and fallen trees, mostly concealed by the

dense undergrowth. Occasionally our

excellent guide, with a few swift and skill-

ful strokes of his hatchet, would remove

some particularly stubborn obstruction in

the trail. Our mammalogist and ardent

amateur ornithologist, Donald Carter,

presently found the fresh tracks of moose,

and later a few of the caribou, which bore

mute testimony to the unspoiled nature of

this wilderness.

Three-toed woodpeckers were seen, and

an occasional Canada jay,—the latter

familiarly known to the down-east lumber-

jack as "whiskey jack," and made to bear

the brunt of his virile jokes.

The death pall of the north woods

gradually was felt, and we found our-

selves conversing almost in whispers,

often not at all. Even bird song was only

infrequently heard. Brown-capped chick-
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adees, Tennessee warblers, white-throated

and fox sparrows, hermit and ohve-

backed thrushes were fairly plentiful,

but not over-vociferous. An occasional

large flock of crossbills or siskins flew

chatteringly overhead. Once, as we

passed a lake, several solitary sandpipers

flushed suddenly and, whistling shrilly,

flew about overhead. Otherwise, except

for our infrequent conversational efforts,

all was quiet and brooding.

Late in the afternoon we sighted our

destination, still far in the distance, and

with the aid of powerful binoculars could

just discern a small speck on the bald sum-

mit of a tremendous mountain, the mere

speck,—the cabin which was to house us for

the night; the mountain,—Dunraven, the

highest of the Tabletop Mountain Range.

With renewed vigor we hastened along

and after several hours slowly and lamely

began the tortuous ascent to the summit.

The timber gradually thinned out until

toward the top it became sparse and

stunted, though its monotony was re-

lieved with countless alpine flowers of

variegated hues,—many of which we were

at a loss to name. Soon after, we crossed

timber line. Patches of snow could

be distinctly seen on distant mountains.

Pipits and horned larks were presently

encountered,—previously known to mem-
bers of our party as fall and winter birds

near New York. The birds occasionally

essayed a flight song, but, unfortunately,

it was perhaps too late in the season, as

well as in the evening, to hear the birds

at their best. Hobbling over the bowlders

and stones which make footing uncertain

at the tops of these mountains, we finally

gained the summit, just at dusk,—the

grandest and most inspiring moments of

the day, which here are of decidedly

longer duration than to the southward.

Photograph by Compagnie Aerienne Franco-Canadienne

AUSE-A-CLAUDE IN AN ALPINE SETTING

To reach the Tabletop Mountains from this point, one must cross several mountain ranges
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LAKE MATANE, AS SEEN FROM THE AIR
Matane at the mouth of the river of the same name, comprises part of the Seigniory of Matane which
was granted to Sieur D'Amours by Intendant Talon, November 6, 1662. Today, a terminus of the
Canada and Gulf Terminal Railway, Matane is a progressive industrial center and a growing summer

resort. In the surrounding district are many beautiful lakes

The sun went down in a blaze of glory

over a panorama of mountainous grandeur.

In every direction a wilderness stretched

to the horizon, and not a single sign of

encroaching civilization was visible. A
few lakes and ponds could be seen, and a

mere slice of the St. Lawrence, twenty

miles away, through a gap in two huge

hills. A fresh breeze was blowing, and the

air grew colder as the sun lowered. The
interior of the cabin beckoned invitingly,

as did the now almost over-powering

aroma of black coffee and beans. We all

felt a sense of remoteness from civilization,

which was, however, presently somewhat
shattered by hearing our guide quietly and

unemotionally calling the chief forest

ranger on the telephone, and reporting

our presence.

We gave ourselves with the least possible

delay to the soothing influence of Mor-

pheus, nor did anyone bother to complain

very extensively about the hardness of

our bed,—the floor. ] Toward three in

the morning we awoke shiveringly to hear

a gale lashing the cabin, and a driving

mist somehow managed to penetrate to

us. Several of the more community-

spirited undertook, with fitting impreca-

tions, to light a fire, and presently we
ceased to shiver and again resumed snor-

ing in earnest.

We arose late in the morning, and look-

ing out from the cabin over a fog-bound

and desolate mountain-top, several of us

were heard to remark that it felt more like

late autumn than mid-summer. In due

time we left for the coast, and traveling

light, managed to cut down our time by a

few hours, owing to the fact that most of

the grades were now in our favor. Our

speed increased as the soreness gradually

worked its way out of our muscles and

joints. It rained intermittently all day,

and the stately spruce forests, yesterday

so inviting, were now dreary, chill, and
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foreboding. In the early afternoon the

keen eye of Ted Barry discerned a fine

bull moose all but hidden on the edge

of a small lake. As this proud forest

beast was to our windward, we were able

to watch him leisurely and satisfactorily

until he moved slowly out of sight.

The remainder of our trip back to

civilization was relatively uneventful.

Rain fell off and on during the early part

of the day, but by afternoon a steady

downpour developed and we returned to

St. Claude a sodden and weary mass of

humanity. Our guide, who had at the

start tactfully expressed his scepticism

concerning our powers of endurance, was

by now thoroughly impressed with the

utter lack of even a trace of the outdoor

dilettante about us. As soon as that

worthy woodsman was reimbursed for his

arduous efforts, he nonchalantly saunt-

ered off to spend his money in some imme-

diate form of diversion.

The remainder of our time was spent in

leisurely reconnoitering the north shore of

the Peninsula and gradually working in

toward Quebec. Much of the north shore

is characterized by its magnificent

scenery,—high mountains which slope

rapidly into the St. Lawrence

The greater number of

the settlements on the

north shore, as has

been said, are fisb

ing villages, but

as Quebec is ap-

proached, sum-

mer resorts

such as Riviere

du Loup be-

come more fre-

quent. The
north shore is

also less agricul-

tural than the

south, and here the French language is

spoken almost exclusively.

The country gradually flattens out as

Photograph by T. D. Carter

SETTING OUT TO CROSS THE MOUNTAINS
A permit to trespass must be secured before entering

the forest

Quebec is approached. Still traveling

along, or near the St. Lawrence, we occa-

sionally saw eider ducks in large flocks

which are obviously composed of several

adult female birds and a merger of their

respective broods,—a habit resorted to,

we are told, for their mutual protection

against the herring gulls, their very

formidable enemy. A quite black, stout

animal ran across the road, which we were

at a loss to identify, but our capable mam-
malogist, Donald Carter, again came' to

the rescue and proclaimed it to be a black

woodchuck,—a very rare color-phase of

our common and familiar ground hog.

Blackfish which, owing to their tremendous

size, are often not incorrectly reported as

whales,were once or twice observed offshore

.

A few more memorable days in this

idyllic and dreamy Old-World quarter of

Quebec, and we found ourselves returning

to the Twentieth Century by leaps and

bounds. Late one afternoon we were

rushing with all available speed for the

Quebec boat, only to be overtaken by a

mounted gendarme ferociously gabbering

patois. He "admonished us for undue

recklessness in traveling through towns

(" Vitesse: speed 20") to the tune of a ten-

dollar speed ticket. Only a little

daunted by this unforeseen

and almost incredible

contingency, we has-

tened on and just

made the proper

connections with

the ferry. A few

minutes later

and the transi-

tion was com-

plete; after

weeks of life

among these pas-

toral Acadians,

we were actually

joining a honking and screeching line of

automobiles inching its way to the center

of Quebec,—the Chateau Frontenac.
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THE vast plains of Patagonia are a

barren and savage waste in which

man seems an interloper. Here in

the far south of South America nature

never smiles. Here are no grassy dells,

no fertile gardens, no pleasant streams nor

shady woods. In few places does the

earth bear such an aspect, not merely un-

suited to human beings but actively, al-

most spitefully, inimical. Yet Patagonia

has its own children, hving in constant

fear and combat, but somehow contriving

to flourish and finding in this desolation a

home suited to their own wild tempera-

ments. They are as essential a part of the

Patagonian scene as are the eternal wind,

the gravel-strewn pampas, and the scat-

tered thorn bushes.

The favorite child of Patagonia and the

sentinel of its peaks and plateaus is the

guanaco. These beasts, of about the size

of our deer or a little larger, formerly

traveled in that region in large herds of

hundreds of individuals. Although great-

ly decreased in numbers by human perse-

cution, they still are abundant. Hardly a

day passed without our seeing many of

them, and herds of fifty or more are still

not uncommon.

The guanaco is a most improbable

creature, apparently put- together in

haphazard fashion and in questionable

taste. Zoologically he is a camel, but to

most laymen he suggests more a

misshapen and hornless deer, lacking the

hump that we think of as characteristic

of camels and having a rather deerhke

head. His smaller size, more rangy build,

and usually different coloration distin-

guish him from his better known cousin
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BARREN PATAGONIA
This is a sterile land covered with pebbles and scattered thorn bushes, swept by almost constant

wind, yet supporting a large variety of animal life

the llama, which is a formerly wild

species of the same genus surviving only

as a semi-domesticated animal. The
guanaco's neck and legs are long. His tail

is a short brush which he holds curved in a

perky and impertinent manner somewhat

like the handle of a jug. The upper parts

are covered with wool of a yellow to reddish

brown color, soft and silky in the very

young but soon becoming coarse, matted,

and scabby, while his under parts are

covered with hair almost pure white.

The forehead is usually gray, but in one

famous individual that lived for at least

twenty-five years near the upper course

of Rio Deseado (River Desire) the fore-

head was snowy white and ghstened in the

sunhght. The fame of this animal spread

and a zoo offered a substantial reward for

his capture aUve, but this was never

effected. Unusually Hght and even almost

pure white individuals, albinos, have been

seen. The guanaco's eyes are large,

liquid, appealing, and utterly stupid, the

hairy, flexible lips admirably adapted to

the vulgar habit of spitting enthusias-

tically at all comers.

This unlovely, uncouthly miscellaneous

exterior contains a personality in harmony

with it. When we were working on a great

cliff, or barranca, south of Lake Colhue-

Huapi, in central Patagonia, a lone

guanaco used to visit me every day at

about the same time. He would stand on

a pinnacle across an impassable crevice

from where I was working and swear at

me for about an hour, until sheer hoarse-

ness compelled him to give it up. The

guanaco's yammer (I can think of no

other word for that sound) can be faintly

imagined as something like a horse whin-

nying in a loud, liquid, and insulting

manner, if one also imagines that the

horse's vocal cords have been subjected

to rust and corrosion for years. It is a

scurrilous, nastily expressive sound sug-

gesting that the guanaco holds the entire

human race, and paleontologists in
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particular, in contempt almost too deep

for words. By his inability to keep his

feelings to himself the guanaco often hc-

trays his presence when it would not other-

wise be suspected. When we heard one

yammering, we could be sure that he was

within sight and looking at us, even when
he himself was far off and hard to see.

His curiosity is less satiable than that

of the elephant's child. Everything that

moves is the immediate subject of his

close scrutiny and opprobrious expres-

sions. When faced by some danger, real

or fancied, he almost invariably retreats

along a ridge or cliff where he can keep

his enemy in sight. Since he is seldom

hunted with a rifle, I imagine this to be

the safest means of protection, but if so, I

am convinced that it is due to no reason so

sensible but to his unreasonable curiosity

—

he simply cannot bear to tear himself

away from the strange person or animal.

On that same cliff south of shallow,

turbulent Lake Colhue-Huapi, we first

learned to take advantage of the guanaco's

trails and highways which mesh the whole

surface of Patagonia. Many are aimless

and unoriented, winding up and down the

very steep barrancas, for the guanacos

seem to like these naked, foodless tracts

and to use them as playgrounds. We used

to see them dashing up and down appar-

ently from sheer joie de vivre and so effort-

lessly that they excited our bitter jealousy

as we toiled laboriously after them. In

other places the trails are definitely en-

gineered. This same great cliff is many
miles long and divides the lake basin from

a higher, large, brush-covered but water-

less plain or plateau, the Valle Hermoso
("Pretty Valley"—although it is neither

pretty nor a valley). From the browsing

lands of the plain, innumerable trails con-

verge to the point where the cHff is lowest,

\^^J1j^4 S
UNEARTHING AN EXTINCT PATAGONIAN BEAST

Buried in the rocks of Patagonia are innumerable extinct animals millions of years old and unlike
anything living today. Here a skeleton is being taken out in blocks of hardened volcanic ash, first

treated with shellac and carefully bandaged to prevent damage to the hard but very brittle bones
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whence a wide, deeply beaten main high-

way winds down to the lake basin. But I

think these more reasonable routes are not

considered really sporting or good form by

able-bodied adults unless they have some

definite end in mind, which must be sel-

dom, considering

the quahty of their

minds.

Vast numbers of

guanacos have been

slaughtered in the

last thirty years and

they seemed in real

danger of extinction

a year ago when the

government took
the unusual step of

declaring a closed

season on them.

The hunters and

natives, who natur-

ally scorn such

measures, pointed

to their still great

numbers as showing

that they were real-

ly in no danger, but this was, I think,

due to special circumstances which I will

explain presently.

Sheep herders detest the guanacos be-

cause they use up some of the very scant

pasturage that might go to the sheep, and

these sheep men harry the adults a great

deal. The method is usually the rather

futile one of merely chasing them with

dogs until they run on to the property of a

neighbor, who then chases them back

again the following week. Whatever it

may do to his nervous system, this ob-

viously is not very dangerous to the

guanaco's hfe. The galgos, very mongrel

greyhounds or wolfhounds, are kept espe-

cially for this purpose in addition to the

sheep dogs, which are not allowed to

hunt. They do kill a few guanacos, but

too few to be a real menace to the species.

The adult guanacos have no commercial

A CHULENGO
This baby guanaco, chulengo, one of the most

typical of Patagonia's children, is less than

a day old

value. Plaited leather ropes are made
locally from the neck skin, but aside from

this the flesh and hide are not ordinarily

employed in any way.

The great destruction of guanacos is

due to the hunting of the young, the skins

of which were form-

erly exported in

great numbers.
These are prized as

relatively cheap and

very attractive furs

because of their

silky woolen tex-

ture and the pleas-

ing white and tan

or reddish brown

color markings.

Under what guise

the exported furs

have appeared in

our shops I do not

know. Locally they

are usually made
into blankets, quil-

langos, fifteen or

twenty skins mak-

ing a robe or blanket of real beauty and

great comfort.

In the late spring, when the young,

called chulengos, are born, numerous

hunters scour the country, running them

down on horseback and securing them

with boleadoras. Parenthetically, these

boleadoras deserve brief description. In-

vented by the prehistoric Indians, bor-

rowed by the Spaniards, and in daily use

at the present time, the boleadora is as

typical of Patagonia as the lasso is of our

West. It consists of two, or more often,

three weights—stones, leather sacks of

shot or pebbles, even bilHard balls—each

attached to a leather cord and these cords

all united at their ends. In use, one of the

weights or bolas, especially shaped for

that purpose, is held in the hand and the

others thus whirled rapidly above the head

of the user and then launched at the prey.
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separated like chain shot, covering a path

about six feet in width. If any part

touches the animal, the whole apparatus

winds about him and effectually stops his

flight. Boleadoras are not only used for

hunting all sorts of game, but also, like

the lasso of our West and of the northern

Argentine, for catching horses.

Rc^turning to the luckless chulengos,

only during the first week of their lives

are the skins considered worth taking,

and most are killed on the day of birth or

that following. In some regions hunting

was so intense that hardly one survived

its first week. The result is not an im-

mediate diminution of the herd. Guana-

cos live to be at least twenty-five years

old, so that individuals born before hunt-

ing was so widespread live on and by their

numbers give the impression of a flourish-

ing species. But the

herds now consist

very largely of old

animals many of

which wdll reach

their life span with-

in the next few

years, when a great

and sudden de-

crease would occur,

reducing their num-
bers to the critical

point. It is greatly

to the credit of th(^

Argentine govern-

ment that protec-

tion was given be-

fore this point was

actually reached.

Some kilUng will

certainly continue,

but the prohibition

of the fur trade should give the species a

new lease on life.

Next to the guanaco, the most conspicu-

ous child of Patagonia is the ostrich.

For the benefit of bird-students I may

^i?^
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PATAGONIAN HARE
The Patagonian hare is not really a hare but a big

cousin of the guinea pig. It progresses by rapid

leaps, as if on springs, and is easily recognized by
its bobbing dark rump. Two, male and female,

are almost always seen together

add that 1 am well aware that these are

not really ostriches but rheas of the species

Rhea danvini, named for the great Dar-

win, who was one of th(> first explorers of

Patagonia. They differ from the true,

African, ostrich(>s in many ways, most
obvious of which are the absence of com-
mercial plumes and the possession of

three toes instead of two, but they look

like ostriches and have similar habits.

The local inhabitants never heard the

word "rhea" and to all who know them
well, the birds are ostriches, or avestruces

in Spanish.

The ostrich, then, is a very conspicuous

Patagonian, and hardly cedes anything to

the guanacos in being ridiculous in appear-

ance and actions. We were made almost

helpless with laughter the first time we
saw one of these anomalous birds going

full speed ahead, gawky neck bobbing

about, flabby, use-

less wings fluttering

in the wind, pick-

ing up its feet high

from the ground

and planting them

again vertically.

The leg motion is

especially strange in

a biped, because

what appears to be

the knee (although

a c t u a 1 h' corre-

sponding rather

with the ankle)

bends in the oppo-

site direction to our

own knees and gives

the observer an un-

comfortable feeling

that anatomy is

playing weird tricks.

The tracks are remarkably similar to

those of some dinosaurs, preserved in

rocks many millions of 3'ears old.

Our most pleasant contacts with

ostriches were gastronomic. The meat
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CHARITA LEARNING TO SCRATCH
Charita, the pet ostrich chick, had an unfulfilled ambition to scratch his head. He would take his

stance with feet well braced, then lift one to scratch and promptly fall on his beak

itself is edible, but it is tough and strong

in flavor and to me is more of an experience

than a meal, although the natives prize it

highly and we found it an acceptable

occasional change in the universal mutton

diet. It is the eggs to which I would pen

a psean of praise. Each equal in volume

to a dozen hens' eggs and of fine, even

though somewhat full, flavor, they can be

used in the same ways as any other eggs.

After the first shock of encountering a

wholly new flavor, we came to prefer them

in the native way. This is to cut off one

end carefully, remove part of the white,

pour in a quantity of sugar, stir vigor-

ously, and then cook in the shell by piling

hot ashes around it. This is surely

Patagonia's richest and most pleasant

contribution to diet.

The nest is a shght hollow scooped in

the earth or sand, and several hens lay

in one nest provided by their mutual lord

and master. Clutches of thirty or forty

eggs are usual, and they may rarely reach

nearly twice that number. Having laid,

the female has made her whole contribu-

tion to family life, and she then wanders

off and forgets the affair. The male does

all the work, making the nest, setting on

the eggs, and bringing up the young, an

unfortunate social system to which man-

kind has not yet fallen.

At the beginning of the summer, when

we had been in Patagonia about two

months, the ostriches began to hatch.

We learned this one day when we passed

an old ostrich that did not run away as

usual but circled about waving his wings

and making loud, sohcitous, clucking

noises. As we came nearer, we saw that

the harassed parent was surrounded by a

milling mob of thirty or more babies, each

the size of a small chicken, swarming

around their father, running in circles,

tripping over themselves and one another,

and whistling plaintively.

We caught one of the babies and

christened him Charita, which is the local

name for ostrich chicks in general.

Charita soon forgot his brothers and

sisters and lived with us contentedly, a

silly creature with feet much too big for it,

its body the size and shape of the egg

from which it came (where the neck and

legs fit in I do not see), covered with soft

down, dark brown and striped with white

like a skunk. His idea of heaven was to

wedge himself tightly between two hot

pans beneath the camp stove. When
deprived of his sensuous pleasure, he

divided his time between trjdng to crawl

into our pockets and trying to scratch

his head, laudable ambitions neither of

which was ever wholly achieved.

His efforts to scratch his head were

especially ludicrous. He would plant both
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feet firnilj' and wide apart with an air of

sober determination, then pick one up to

scratch, promptly landing on his beak

with a loud plop. He used to sleep with

one of us, and soon became a real meml)er

of the family. His cry was a sad whistle,

slurring down the scale and ending with a

pathetic tremolo. Later, acquiring

greater virtuosity, he ended with a dis-

tinct chord, whistling two notes at once.

We never achieved this more complex

call, but became expert at the simpler

tremolo, and he would come running

whenever we called him and would carry

on long conversations with us.

Charita met an untimely end. He
developed an unwholesome appetite for

kerosene and, one day, finding a whole

pan of this delightful beverage unguarded,

he overindulged. All afternoon he wan-

dered about vaguely as if something was

very much on his mind, or stomach, and

next morning he was dead.

We had only a little better luck with

our other camp pets, most important of

which were several armadillos. The first

ones we caught could not be induced to

eat, and ended either by being released

or by being eaten themselves. Finally, in

desperation we offered one a bit of meat
from a noisome ostrich carcass several

weeks old. She tore into it ravenously

and we never again had trouble keeping

our armadillos alive. We slowly accus-

tomed them to a diet less obnoxious, in-

cluding fresh meat, cold potatoes (not

very well received), condensed milk, and

live ants, of which they were all pas-

sionately fond.

These armadillos of central Patagonia

are of the small, hairy sort, Zaedyus

pichyi to scientists and strangers, and to

friends simply "pichi," an Indian word

meaning "small." They are generally

about a foot long, encased above with

scaly armor from the interstices of which

protrude coarse bristles. They are quite

unable to curl up into a ball. Only one

SENTINELS OF THE PAMPAS
Guanacos, wild cousins of the llama, are ungainly beasts dominated by curiosity and given to voicing

unprintable opinions of interlopers in their savage haunts
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BABY EAGLES
In this eagle's nest, stuck on the side of a vertical

cliff and photographed from directly above, are

three eaglets, gorged with armadillo meat and too
sleepy to move

sort of armadillo can do this, but it has

so caught popular fancy that all the many
sorts are supposed to perform this trick.

When pichis are pursued they make for a

thorn bush and dig into the soft ground

beneath it, disappearing so rapidly that

it is very difficult to get them before they

are beyond recall. If caught away from

good digging ground, they simply hold on

to the ground with their sharp claws,

pulling the edges of the shell down tightly

against the earth so that it is very difficult

to pry them loose. Once actually caught,

they make no real attempt to defend

themselves.

Our long favorite was a pichi named
Florrie who lived with us for several

months, until crushed to death by acci-

dent. She came to tolerate us as servi-

tors but never displayed any demonstra-

tive affection. One can no more pet an

armadillo than one can pet an egg or,

more aptly, a tortoise, and her own atti-

tude was always one of vapid selfishness.

Yet she fully earned her keep. As she

wallowed in a saucer of condensed milk we

laughed more at than with her. She never

learned to lap it up cleanly with her long

tongue, but must always get her sharp,

flexible snout in it too, so that attempts

to breathe resulted in convulsive coughs

and a mighty blowing of bubbles. She

would start to wander off, then suddenly

remember the milk, dash back to it in the

most business-like way and start drink-

ing again, only to lose interest, wander

off again, and repeat the whole process

several times.

There was always something vague

about Florrie. Her thick skin seemed to

be an index to her mentahty and emo-

tions. Almost the only real emotion she

betrayed was when first captured. Then,

if touched, she would suddenly jump,

at the same time emitting a convulsive

wheeze, a maneuver as disconcerting as

the explosion of a mild cigar. Later she

ceased to bother. If she wandered off

when let out, it was rather from absent-

mindedness than from any active dislike

for our society. She seemed to think

with her nose, and when thus let out for

exercise she would trot busily from bush

to bush, poking her nose hard into the

CHARITA
This baby Patagonian ostrich, otherwise known
as a Darwin's rhea, had a body shaped like the

egg it came from and was covered with dowTi, rich

brown and white, striped like a skunk
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ground beneath and sniffing violently.

Once she got away altogether and for

several days we mourned her for lost,

when one morning she wandered back

into camp with her usual air of preoccu-

pation. The cook, whose special friend

she was, swore that she returned for love

of us, and another said she had returned

for free meals, but I maintain that she

had simply forgotten that the camp was

there two minutes after she left it, and

stumbled on it again quite b}' accident in

the course of one of her sniffing parties.

After Florrie came into our lives, we
ate no more armadillos, but less, I fear,

from nicety of sentiment than from the

fact that we naturally had lost the little

taste we had for the meat. In this few

Argentines would agree with us, for great

numbers of armadillos, of three species,

are to be seen hanging in meat markets in

Buenos Aires, and the flesh, roasted in the

shell, is considered a great dehcacy, at

least among the country people and lower

classes. The flavor really is agreeable,

not unhke pork or even chicken, but it is

so intensely oily as to be clojdng and

^^S;^

.4:n' ostrich xest
The nest of the Patagonian ostrich is a mere
hollow scooped in the ground. Several hens lay
in each nest until there are thirty or more eggs,

which are then incubated bv the male

wmm^.. i
PERDIZ COLORADA

The so-called "red partridge" of Patagonia is a
species of tinamou living on the more barren
pampas, where its neutral, spotted coloration
blends almost perfectly with the soil and gravel

finally unpalatable. Nor is the mode of

ser\dng it, with head, tail, and feet at-

tached, calculated to whet any but a

hearty camp appetite.

In Patagonia's too keen and too rapid

air attention is thus hkely to be di^dded

between contemplation of the H\'ing ani-

mals and a more earthly appetite for their

flesh. This is especially true of the

martineta, a bird equally in\'iting to con-

templation and to the table. It also is the

subject of confusion as to its name. In

books it is a tinamou and EngHsh-speak-

ing residents call it a partridge, but

martineta is the universaUy used Spanish

name. It does resemble a partridge more
than any other bird famihar to us in the

northern hemisphere, but is without close

relationship to true partridges. As food

it deserves the highest praise, hardly

(

lualified by the fact that the meat is very

dry unless skillfully prepared.

Having paid appropriate tribute to

appetite, one turns yN-ith satisfaction to the

bird itself, in size like a large partridge

or small chicken and similarly flecked in

neutral browns and white. This coloration



144 NATURAL HISTORY

blends so perfectly with its surroundings

that it is extremely difficult to see the

bird when motionless, as it well knows,

and I have more than once almost stepped

on one before seeing it. When frightened,

it runs rapidly and only takes to flight as

a last resort, flying noisily for a few hun-

dred yards. This

single effort seems

to exhaust it and, if

still pursued, it sel-

dom flies again but

"throws itself

down," in the Span-

ish phrase, and re-

mains motionless,

trusting to the last

in its protective col-

oration. The people

take advantage of

these habits in vari-

ous ways. A horse-

man may ride a-

round a covey,

which becomes con-

fused as to a safe

direction of retreat,

throws itself down,

and may be despatched at ease. Still

more commonly, they are driven along

the ground and do not venture to fly until

too late to escape low nets set for them.

The martineta is so reluctant to fly that

it can almost be called a running bird,

like the ostrich, even though the power of

flight is not totally lost. The reason for

this habit is to me wholly speculative. It

does not seem likely that it is less ex-

posed to enemies on the ground than in

the air. In the special climatic condi-

tions of Patagonia, it is tempting, al-

though possibly fallacious, to suppose

that the wind, blowing almost constantly

for some nine months in the year, is

responsible for the fhghtless habit. I

have repeatedly seen geese and other

supposedly strong fliers struggling with

no success at all to make headway into

U/i—
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FLORRIE BLOWING BUBBLES
The armadillo Florrie had a passion for condensed
milk, but greedily plunged her whole mobile snout
into it so that drinking was accompanied by con-

vulsive coughs and a mighty blowing of bubbles

the wind, when the martinetas and

ostriches were well able to go in the same

direction on the ground. Whatever the

cause, the martineta seems beautifully

to show a stage in the evolution of large

flightless birds, like the ostrich, rhea,

cassowary, emu, and several extinct

forms. It never flies

far or from choice

and lacks little of

losing the habit al-

together, when de-

generation of the

wings and increase-

in size would readi-

ly follow. It is in-

teresting, too, that,

the martineta's foot

is almost exactly

like that of the

South American os-

trich, or rhea, in

miniature, and still

more curious that

its domestic habits

are said by the na-

tives to be the

same, the polyga-

mous male hatching out the eggs of his

several wives.

The eggs, slightly smaller than those

of a hen, are beautiful objects, olive to

bright yellowish-green in color and with a

high gloss like finely finished porcelain.

They are laid in poorly lined hollows on the

ground, hidden among small thorn bushes..

The martineta is no lover of light.

They are seldom abroad in the middle of

the day, but commonly only in the early

morning and toward nightfall. One clear,

star-lit night when we were stuck miles,

from any habitation or from camp and

slept in the open, the martinetas could

be heard in great numbers whistling

loudly around us throughout the night,

in volume, but not in tone, like the cries

of frogs in a well frequented pond. The

martineta's smaller cousin, also a tinamoa
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in bookish la iit;uag(' but popularly ;i "red

partridge," (perdiz colorada), has diffcn-ent

habits, more often busy during the heat

of the day and more commonly found in

open, bushless pampas. It lacks the jauntj^

crest that distinguishes the martineta

from the several lesser species of tinamous.

Learning that we have been in South

America, friends often ask about en-

counters with boa constrictors or with

condors, and feel imposed upon when they

learn that we saw not one live snake nor

any condor in all of our stay in Patagonia,

for the plateau region of central Pata-

gonia is as different from the tropical

jungles of the boa constrictor or the alpine

crags of the condor as are the deserts of

Arizona from the everglades of Florida

or the glaciated peaks of the Canadian

Rockies. Condors may occasionally stray

over from the Andes, but in general their

place as birds of prey is now taken by
large eagles, handsome birds, dark brown
shading to white and in wing spread

probably fully five feet, perhaps more,

although I never saw one dead or ex-

amined one alive with any leisure. I

have, indeed, been uncomfortably close to

them, for they resented our invasion of

their clijffs. On many occasions one of

these fine birds would circle overhead and
then swoop for me, banking just in time

and hurthng past like a cannon ball, a

foot or two above my head. I never fully

suppressed an instinctive cringing as they

swept past, but none ever really struck.

These great eagles (aguiluchos) build

nests of twigs and branches in almost in-

^-^M,'-^^

A CHULENGO HUNT
During the first few days of their hves guanacos are relentlessly hunted for their skins. They are pur-
sued on horseback and secured with boleadoras, balls tied together with leather thongs which entangle:

and stop them
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accessible places on the cliffs and they lay

two or three white eggs. Attempting to

photograph a nest with eggs one day, I

observed a thrilling combat. The eagle

parents abandoned^ the nest at my ap-

proach, which gave a raffish-looking rusty

brown tramp of a

similar species a

coveted opportuni-

ty. He lunged for

the eggs, but the

alert great eagles

swept down on him

and forced him a-

way, then engaged

him in a long aerial

battle, repeatedly

wheeling and strik-

ing until he with-

drew in bad shape,

with several of his

wing pinions gone

and a general air of

well punished wick-

edness.

Later in the sea-

son I had a rare

opportunity to pho-

tograph three fledglings by climbing down
a narrow crevice in a vertical cUff. The

parents were greatly worried, swooping

repeatedly and screaming imprecations,

but they did not strike even when I

handled their infants. The fledgUngs

themselves were too sleepy to pay any

attention to the proceedings, being gorged

with armadillo, the remains of which lay

untidily about. The ungainly Httle crea-

tures were far from beautiful, their heads

already distinguished with the sinister

contour of their rapacious kind, even

though their bodies were still covered

with white down.

Pairs of eagles scan the landscape

for prospective food from chosen rocky

perches. Any small creature that moves

is valid prey, although armadillos seem

to occupy first rank in their diet. If

A GEOUND OWL
This small owl lived with us for a time, but was
never reconciled to captivity. When approached,
it always spread its wings in an attitude of de-

fiance and hissed with tremendous force

not killed by the first strike, the prey is

dropped from a height, the eagle following

and striking again immediately. One
of us was surprised one day by having a

small rodent fall on him from the skies,

but the disgruntled eagle did not dare to fol-

low his victim into

the dreaded neigh-

borhood of man.

As the eagle in

the air, so on the

ground the most

savage of Patago-

nia's children is the

puma, closely simi-

lar to our many-

named cougar,
mountain Hon, or

painter. These
bloodthirsty cats
have now largely

abandoned their

natural prey, the

guanaco, for the less

agile sheep, and so

have drawn the

wrath of the sheep

owners, who wage

bitter war against them. Consequently

pumas are now less common than even a

few years ago. I was told that early

settlers, more aware of the enmity of the

puma than of the equally disadvantageous

competition of the guanaco, killed many
''lions" and let the guanacos alone, with

the consequence that the latter, relieved

from the attacks of their worst enemy,

increased unduly and ate much of the

scanty sheep pasturage. Then man re-

stored the balance by extending his de-

struction to the guanaco as well.

W. H. Hudson, in one of his delightful

books, argues at some length that the

puma has some spiritual link with man
and never attacks him even under severe

provocation, but will meekly be killed

first. This pleasant behef unfortunately

is not true, for there are perfectly authen-
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tic records of pumas attackinji; men, even

witli little or no provocation, but such

cases do seem to be very rare and the

puma cannot be accounted an animal

dangerous to those who respect his

privacy. In fact, like almost all animals,

he is something of a coward where man is

his opponent.

For some weeks we worked in a region

frequented by a family of pumas, mother

and two cubs. They used to pass our

work place at night, and at a respectful

distance, as shown by tracks, and killed

sheep in a small, ledge-like valley above,

tearing out the brisket, valued by Pata-

gonians both human and feline because it

is almost pure fat. Female pumas measure

about seven feet from nose to tail tip

—

males sometimes exceed this by two feet or

so. The summer hair is short but thick and

smooth, a somewhat tawny gray in color.

Patagonia's family is too large even to

hst here. It is amazing to find a country

so desperately barren and forlorn to our

eyes teeming with wild life of all sorts, of

which only afew of the more characteristic

and ob\dous birds and mam-
mals have been mentioned.

Swept by tremen-

dous tides, the shin-

gle beaches that

were trodden by

Drake and ^Nla-

gellan and ex-

cited the won-

der of Darmn
are animated

1 )y thousands of birds, from the omnipresent

gulls to the almost human penguins. On
chosen stretches congregate great numbers
of eared seals, barking defiance at all who
disturb their rest. Neat black and white

porpoises coast on the breakers, and
farther out great whales are hunted. In

the inland lakes fishes thrive, and ducks,

geese, flamingos, and all manner of water-

lovers sport. Along the cliffs the queer

parrots, paradoxically suggestive of a

more tempered climate, utter their

raucous cries. Wild cats and foxes hide

among the thorns and innumerable

rodents burrow in the earth, from the tiny

tucutucus to the large Patagonian hares

that are not hares and that run as if on

pogo sticks. Back in the cordillera, the

southern tail of the Andes, there are deer,

large and small, and many other beasts.

And buried in the ash-formed rocks and

river-deposited sandstones, laid bare from

their deep and long burial by the re-

newed biting of wind, torrent, and wave,

are the petrified remains of ancient

creatures now dead for millions of years.

There is a whole series of other

animal worlds, piled one

above another, dinosaurs

and strange mammals
such as now exist

nowhere on earth.

There is more than

enough to keep on

drawing men of

curiosity to that

land of biting wind.

L tuf^

AN OSTRICH FAMILY
'(The'old male ostrich surrounded by a milling mob of his offsprmg, is hke a fussy old mother hen

with her chicks
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In the Heart of the Prairie Creek Region

THE PRAIRIE CREEK REDWOODS
A New Chapter in the Movement to Save the Cahfornia Redwoods

Br GRACE LINDEN

ONE of the outstanding triumphs in

the history of American conserva-

tion has been the gradual preserva-

tion of the finest remaining examples of

the primeval Redwood forest of north-

western California, notably in southern

Humboldt County along the South Fork

of the Eel River and in Del Norte County,

its northern neighbor, where at the present

writing some 20,000 acres of magnificent

trees have been preserved from destruction

and are now part of California's state

park system.

Particularly noteworthy was the ac-

quisition, in the summer of 1931, of the

world-famous Bull Creek and Dyerville

Flats, with their surrounding woodland

totalling approximately 10,000 acres.

This was only after a ten-year effort by

the Save-the-Redwoods League, which

culminated in the formal dedication of this

''world's finest forest" as part of the

state park system on September 13, 1931.

But there is another great primeval

forest wilderness in northern Humboldt

County, which is now in process of acquisi-

tion by the League and the California

State Park Commission. This is the

beautiful Prairie Creek region, extending

from Crick northward to the count}' Une,

and the present park project here repre-

sents an area of 10,000 acres. The Red-

wood Highway, as in southern Humboldt

and Del Norte counties, passes through

the heart of these Redwoods.

With the purchase of 2280 acres of

superb Redwood forest in the heart of the

magnificent Prairie Creek region by the

Save-the-Redwoods League and the Cah-

fornia State Park Commission already an

accomplished fact; and with the prospect

of a further purchase of 2611 acres of

adjacent territory early in 1932 with

funds already in hand, the most essential

portion of the League's Prairie Creek Park

project will have been achieved. Several
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privately-owned tracts within the area

have also recently been acquired, notably

285 acres at Boyes Prairie, at the south-

ern boundary of the new park area, and

the Cottrell property of 160 acres which,

together with some 360 acres of park

lands previously acquired, including the

lovely Russ Grove, the Roberts and Leach

tracts, bring the present park holdings in

the region to approximately 6000 acres,

at a cost of close to $1,000,000. The
primary unit of the Prairie Creek Park

will thus extend from Boyes Prairie, about

five miles north of Orick, or 342 miles

north of San Francisco, northward to the

Del Norte county line for a distance of

about seven miles; and from the ridge

which divides the Prairie Creek basin

from the Klamath River watershed on

the east, to a minor ridge rising about

half a mile west of the Redwood Highway

which penetrates the heart of the park for

its entire length.

The preservation of this substantial

acreage—representing the finest portion

of this splendid wilderness—was made
possible largely through the generosity

of Mr. Edward S. Harkness, who con-

tributed $500,000 toward this specific

project, which was matched in part by

Mr. John D. Rockefeller, Jr. (who has

given a total of $2,000,000 toward the

preservation of California Redwoods)

and by the California State Park Com-
mission to the extent of $150,000 from the

sale of State Park Bonds. (A State Park

Bond Issue of $6,000,000 was authorized

by California voters in 1928 for the pres-

ervation of some of the State's out-

standing scenic and recreational treasures,

including the Redwoods.) With the

acquisition of this primary unit in the

Prairie Creek region, the essential parts of

each of the League's four major projects

in Humboldt and Del Norte counties

have now been preserved.

(iabrki Moulin Pholograph

A GLIMPSE OF THE SUPERB FOREST GROWTH
The "Scenic Rambling Route" ultimately planned for the Prairie Creek Park, would provide a

leisurely alternate route to the more direct, swift Redwood Highway



Tibbittii Photoyraph

THE OLD COUNTY ROAD
A picturesque bit revealing
the varied interest of the
mixed forest along Prairie

Creek, comljining the noblest
of Redwoods with fine

growths of spruce, fir, and
hemlock

A FERN-CAEPETED SLOPE
One of the most beautiful
featui'es of the region is the
magnificence of the forest

"floor." Many species of

ferns, some of them man-high,
rhododendrons, and other
flowering shrubs, combine
with the thick carpet of oxalis

to create a scene of almost
tropical luxuriance

Gabriel Moulin Photograph

~ f.V-'-^-^
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^OK^^
Courtesy of the Northern Pacific RaUway

ROOSEVELT ELK AT A WATERHOLE
Only a small number of this species of elk now remain, and a group like that shown above, in the
Olympic Range of Washington, is seldom seen. A herd of the same species roams the Prairie Creek

Park in the region between Crick and the Pacific Ocean

In addition to the lands above men-

tioned in Prairie Creek, the Save-the-

Redwoods League has an option for a year

and a half on a beautiful forest tract of

3270 acres in the Godwood Creek basin

at a price of ^463,000, and while at the

present juncture there are no funds in

hand for its purchase, it is hoped that the

necessary amount may be raised before

the expiration of the option. Godwood
Creek is one of the tributaries to Prairie

Creek west of the Redwood Highway,

rising from the coastal slope, and the sur-

rounding area is a notable example of the

unspoiled wilderness type of forest which

is one of the outstanding characteristics

of the park as a whole.

The forest along Prairie Creek, while of

the first magnitude, differs considerably

in character from the heavj^ stands or

"flats" of the river banks farther south.

There are here no notable stands of the

''flat" or river-bottom type comparable

with those in the DyerviUe region, but a

combination of both the ''slope" and

"bottom" types, the latter chiefly found

in the "benches" lying back from pic-

turesque little Prairie Creek. While the

heavily timbered flats along the Eel and

the South Fork of the Eel represent, in a

great degree, the pure stand—that is,

the Redwood where found unmixed with

other forest species—the Prairie Creek

forest combines hea\'^' stands of out-

standing Redwoods with exceptionally

fine growths of fir, spruce, and hemlock,

whfle along the borders of Prairie Creek

and its tributaries are found the willow,

California laurel (locafly known as the

''pepperwood"), alder, and western maple.

Numerous varieties of ferns grow in

almost tropical abandon. The sword fern

{Polystichum ryiunitum) is the most char-

acteristic cover of the forest floor, in some



152 NATURAL HISTORY

II Angel

A MOSS-CLAD OLD MAPLE
Drenching fogs in the summer months and
abundant rainfall in winter are responsible for the

rich fernery and mosses

places reaching the almost incredible

height of five or six feet. There are many
other varieties of ferns carpeting the

slopes and flats, one of which is the grace-

ful and dehcate Lomaria which is found

clinging to the great, fallen Redwood

giants, and which incidentally gives to

these great logs a unique and touching

beauty. Then there is the lacy
'

' licorice
"

fern which loves to cling in soft festoons to

the lower branches of the spruce and fir.

Velvet mosses, green and gray, mantle the

fallen Redwood trunks, and enwrap the

trunks and branches of the Western

maples as they brood above the streams.

Spring paints the forest in incredible

loveliness. The rainbow tints of the

native flowers, typical of the northern

Redwood forest, are everywhere in evi-

dence. The butterfly-like white trillium,

the delicate orange-pink trumpets of the

azalea, the flamboyant rhododendron

—

are fairy blossoms all; and with the new-

born foliage of the shrubs and young

trees running the whole gamut of greens,

make a picture of breathtaking charm.

The richly embroidered forest floor, with

its ankle-deep carpet of flowering oxalis,

its occasional patches of wild iris and

purple and yellow violets, contrasts

strikingly with the somber, looming bulk

of the Sequoias.

The park area just acquired in the

Prairie Creek region is so situated geo-

graphically as to provide for a great ex-

pansion in future, as the population of

California increases and demands more

and more outdoor recreational acreage.

From all present indications the State's

population, and particularly that of the

cities, will grow rapidly in the coming

generation, and it is the part of wisdom

to anticipate the recreational demands of

that day. The most urgent need in the

consideration of a forest preserve was the

protection of an area of timber of sufficient

extent on both sides of the Redwood High-

way, and the remains of the old County

Road roughly paraUeUng it, to insure

always a vista of the unbroken Redwood

Photograph by Russell Angel

RHODODENDRONS, REDWOODS, AND FERNS
Along the trail to the Klamath River, through

State Park lands recently acquired in the Prairie

Creek region
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with a "backdrop" of trees. The major

part of this ideal has been achieved. A
portion of a secondary zone—that of the

Prairie Creek Basin—enveloping the Red-

wood Highway strip, has also been in-

cluded in the present holdings, and the

remaining portion of this naturally drawn

park unit provides for an extension of the

park boundaries in the future. This

secondary strip offers unique advantages

when considering a well-rounded and

complete forest park.

The Redwood forest is of the finest

quality, the timber being found in dense

stands, and the individual trees are of

outstanding size, clear and symmetrical.

While the individual trees, although

generally very large, do not compare with

the largest specimens to be found in the

Bull Creek and Dyerville Flats along the

South Fork of the Eel River in the south-

ern part of Humboldt, nevertheless there

are some noble giants which do compare

favorably with the latter. Perhaps best

known of these is "The Big Tree at Elk

Pnotograph oy Russell Angel

THE BIG TREE AT ELK GROVE
The new State Park boasts some enormous speci-

mens of the coast Redwood, among which the

above is well known

UNSPOILED WILDERNESS
A fine example of the beautiful silver fir, which
is one of the great variety of plant forms found

in the new park

Grove," which boasts a circumference of

55 feet at about four or five feet from the

ground—a truly magnificent specimen

despite its broken crown. Interspersed

with the Redwoods, and in contrast with

the stands of virgin trees along the flats

of the South Fork of the Eel, the forest

here is mixed in character, as previously

stated, with unusually fine growths of

fir, spruce, and hemlock. The natural

boundaries of this secondary unit afford

full protection for the forest body and for

the main streams tributary to Prairie

Creek—anideal wildernessareawhere trails

might be built at some later date to pene-

trate the remote fastnessesofthe woodland.

An enlarged park of the future might

well include, too, an outer strip or envelope

which extends from the western or coastal

slope (the w^esterly limit of the present

Park) to the Pacific Ocean just a few

miles distant, which would add about

twelve miles of varied coastal scenery,

from the rugged and rocky shoreline of

the Pacific to the sandy stretches of
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Photograph by Russell Angel

SPRING IN THE REDWOOD FOREST
Spring embroiders the forest floor with many rainbow-tinted wild flowers among which are generous

patches of purple and yellow violets

beach at the mouths of the seaward

streams. This is an area of mixed forest

and open meadow and field; an ideal

recreational overflow area. This outer

strip includes the nine-mile line of vertical

gravel cUffs along the ocean south of

Ossegon Creek, known as Gold Bluffs.

These cliffs have considerable historic

interest, for it was in 1851 that gold was

found in considerable quantity in the

black sands along the foot of the Bluffs.

Excitement ran high, a company was

floated, people flocked to invest in its

shares as tales of the fabulous gold

deposits were heard on every hand. 'V\Tiile

the black sands beneath the gravel did

yield gold, it was found that it cost more

than it was worth to collect and extract it.

And so another South Sea Bubble burst

and thousands were ruined. The remains

of two old-time mining plants may still

be seen along the bluffs—their blind eyes

turned pathetically oceanward.

Such are the possibilities for a greater

forest preserve in the Prairie Creek district

in the future.

There has been formulated, in relation

to the Prairie Creek Park plan, a project

for the creation of a "Scenic Rambling

Route" which would serve as an alternate

means of travel to that of the swift, direct

Redwood Highway. Several years ago,

when the route for the then new State

Highway north of Eureka (now the Red-

wood Highway) was surveyed, there were

included in the new road stretches of the

old winding County Road which roughly

paralleled the present artery through the

great Redwoods of northern Humboldt.

It is hoped that new hnks can be surveyed

which will connect the remaining stretches

of the old road through the most beautiful

parts of the forest, and that the " Scenic

RambUng Route" will in future j^ears

come to be one of the most unique scenic

drives in the world. For those who.se
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esthetic tastes and adventurous impulses

will always lead them from the beaten

paths into realms of exquisite charm

which are hidden from the casual eye;

for those who are concerned not so

much with a speedy arrival at their

destination as with the beauties to be

enjoyed by the way, such a scenic route

would prove to be a never-ending delight.

For the intimate beauties of the forest's

innermost heart are revealed along the

leisurely windings and turnings of this

lovely, woodland byway, where the

feverish and crowded life of the cities

seems so far away as to be unreal.

Of late years there has been increasing

evidence in this country of a growing

interest in the protection of what remains

of our once numerous native fauna.

Familiar to all, of course, is the story of

the dying out of the bison, great herds of

which roamed the plains a hundred years

ago, and which in these days is seen most

often in the zoological gardens of city

parks, or on the face of the "buffalo

nickel." Another nearly extinct species

is the California condor, closely allied to

the condor of the Andes, and which ranged

from Humboldt and Tehama counties

southward to Lower California and east-

ward to Arizona. Now and then one of

these great, voracious birds is seen, but

the days of its kind are numbered. The
grizzly bear is nowadays an almost

legendary beast in the State whose

emblem it is, and is now considered extinct,

at least so far as California is concerned.

To this group of fast disappearing fauna

belongs the Roosevelt elk {Cervus cana-

densis occidentalis) , still found in very

limited numbers in the dense forests of the

Pacific Coast from northern Vancouver

Island through the coastal ranges of

Washington and Oregon to northwestern

California. A small herd of these animals,

estimated at about 200 head, inhabit the

Pholngraph hy Russell Angel

FERXS GROW IX ALMOST TROPICAL ABANDON
The butterfly-like tnllium appears magically among the sword-ferns with the early'spring months

in the Prairie Creek forest
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THE PRIMEVAL FOREST
Lordly Redwoods such as these, will be forever protected from
destruction in the newly acquired Prairie Creek Park, as a part of

California's splendid State Park System

Prairie Creek forest in the region between

Orick and the ocean. Timid and gentle

creatures, they are seldom seen along the

Redwood Highway, but appear now and

then to graze upon the open lands along

the beach. Says Dr. C. Hart Merriam,

research associate of the Smithsonian

Institution, who has made extensive

studies of American mammalia:

The antlers are large, heavy and relatively

short, with the terminal prongs aborted, so that

the total length from burr to tip is about twenty

inches less than in well-formed antlers of the

Rocky Mountain elk. The brow, bex, trez and

fourth tine are similar to those of the ordinary

wapiti, but above the fourth the antler is flat-

tened and subpalmate and ends in two or three

short points the tips of

which reach only slightly

above the tip of the fourth

prong. Whether the aborted

condition of the terminal

part of the antler in Roose-

velt's wapiti is the result of

long residence in the dense

Pacific Coast forests, where

longer antlers would be in-

convenient, or is indicative

of closer relationship with

the stags of Europe and

Asia, which normally carry

somewhat similar antlers, is

an interesting question.

It is hoped and

planned by the League

and the State Park

Commission, as one of

the features of the new

park, that this small

herd in the Prairie Creek

wilderness may find

sanctuaryin the protect-

ed forest area where

they dwell—where they

may be adequately pro-

tected from man and

predatory beast. To
many, the friendliness

and fearlessness of the

native animals which

have all their hves been

afforded sanctuary in our National Parks,

are among the most inspiring features of

these preserves.

As time goes on, the magnificent Red-

wood forest and wilderness of the Prairie

Creek region must become increasingly

valuable as a recreational area, as well as

an inviolable preserve for the lordly, age-

old Sequoia, whose ancestry goes back

into the dim reaches of unrecorded time

when the Redwood's antecedents were

contemporaries of the giant saurians that

roamed a world the physical aspect of

which differed mightily from what it is

now. The park is ideally suited to provide

future camping units where the visitors
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may coinciiicntly spend a w(vk or two.

There are numerous op(>n tracts such as

the Boj'es Prairie—a spacious meadow
traversed by the Redwood Highway,

with an adequate water supply provided

by meandering httle Prairie Creek—and

provision will ultimately be made, as the

park develops, for camping facilities and

sanitation. This flat meadowland is at

present the southern gateway to the park

lands already in State ownership, and is a

most attractive introduction to the park

proper. A few hundred yards to the west

of the Highway are the long, lush grasses,

the alders, maples, and willows which

fringe Prairie Creek; not far beyond, with

a protecting vanguard of spruce, fir,

alders, and willows, looms the mighty

Redwood host, rank upon rank as it

fades into the tlistance—imponderable,

mysterious l^eyond words.

L(>ave your car by the side of the High-

way for a little and follow a narrow foot-

path for half a mile across the meadow to

the westward. A few minutes' walk will

bring you to the entrance of a fascinating

jungle of waterside grasses, undergrowth,

and trees, and with a few steps more you

will come to a veritable fairy dell. "Dell-

o'-the-Woods" is well worth a visit.

Around a bend in the creek, where the

water, crystal-clear, tinkles over the

stones, the creek bank rises perpendicu-

larly about three or four feet. Com-
pletely covered with rich ferns, the dell is

an indescribable symphony of greens,

while overhead bend the alders and wil-

lows, casting dappled shadows along the

sun-flecked brook.

Tibbitts Pliotooraph

PRAIRIE CREEK
Prairie Creek is beautifully margined with a wealth of plant forms which would delight the heart of

the botanist. Maples, alders and willows combine with the charm of varied shrubbery to produce this

sylvan scene
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MESHIE
THE CHILD OF A CHIMPANZEE

A Creature of the African Jungle Emigrates to America

By H. C. raven
Associate Curator, Comparative and Human Anatomy, American Museum

WHILE hunting gorillas in the

great forest of the French

Cameroun during February,

1930, I had a camp about fifteen miles

from the nearest negro habitation. I

had just finished a rather late luncheon,

and was talking with some of my eight or

ten negro companions, when two men
walked into camp.

To my companions they said "Embolo "

as a greeting, but to me they said "Morn-

ing," this being in the Pidgin Enghsh of

the Cameroun the proper greeting, regard-

less of the hour of the day or night. One

of these men carried in his arms a baby

chimpanzee.

The little creature weighed about ten

pounds; the skin on her face, ears,

hands, and feet, was a rich tan color, but

on her body beneath the hair the skin

was as white as it is on a white man's

scalp. Her hair was black, fairly coarse,

straight and rather long, very long on her

cheeks, where it grew down like side

whiskers below the level of her chin. The

only hairs that were not black were the

short, inconspicuous, fine ones about the

front part of her lips and mouth, and a

tuft of longer coarse hairs that stuck out

in the position of a tail. There was a

small bald or bare area on her forehead

just above the supra-orbital ridges, a

character of the particular variety of

chimpanzee to which she belonged.

I approached the man who held her and

put out my arms. The little animal

looked at me a moment, then stretched her

arms toward me and I took her. She

grasped me tightly as if she feared she

might fall. She looked at me curiously

for a moment and then stroked the hair

on my bare arm. She seemed to sense

that I was unlike the black natives, the

only other humans she had seen,

I asked the man how he happened to

come to my camp, to which he replied

that in passing along the road at Dja-

posten, he had been told that I was look-

ing for gorillas and chimpanzees and might

buy the one he had. He had shot the



ME^IIIE, THE CHITJ) (W A CHIMPANZEE 159

motluM- of this baby cliiinpaiizcc with a

jioisoiuMl dart from his crossbow whih) he

was foHowiii^' a trail i"ar away to the cast

between Yukaduina and Molinuhi. The
mother chimpanzee had been eaten by

him and his companions. He had kept

the Httle one for about a month and had

fed her on whatever she would eat of

their food, inchiding cassava, phmtains,

bananas, sweet potatoes, calladium, pea-

nuts, maize, and papayas. The Httle

.animal was thin, however, and I was

not at all sure that I would be able to

keep her alive. I bartered in true native

fashion for some time, through an inter-

preter, but as I considered the price too

high, I refused to pay it. After the men
liad left, I heard the

interpreter make some

remark about the price,

and I said,

"Why, that was the

sum I told you to tell

him I would pay."

He replied, "I
thought you meant a

hundred francs less than

that."

I sent him running

after the men and a few

minutes later they re-

turned; the baby chim-

panzee was given to me;

they took the money and

departed without a word.

I played with the ani-

mal for a short time and
she seemed to take a

fancy to me, for when I

started off through the

forest to hunt, she at-

tempted to follow me, and
screamed when I turned

her over to Samkum.
Samkum was a boy about

twelve years old, an or-

phan, who had adopted

jny camp as his home.

'V\\v Httle chimpanzee was spoken of as

''mon a waa," which means in the Bulu
language "the child of a chimpanzee."
She was never fastened or caged and
seemed perfectly happy to play about
camp with Samkum. He became her

chief companion and they played tag for

hours on the tall saplings and lianas that

overhung the little space we had cleared

in the heavy forest. At this time I had
four dogs in camp and I feared they might
harm her, but in a few days Opat, the

youngest of the dogs, had become well

acquainted with her, and thereafter joined

the play every day. The older dogs,

however, simply growled and walked
away when she approached.

CHILDREN LIKE THE COMPANY OF OTHER CHILDREN
African children frequently asked to be allowed to plaj^ with Meshie,

and she enjoyed their company
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PLAY
While Meshie romped about Mr. Raven's African

dwelling, she often amused herself with sticks or

other objects. Here she is playing with a bit of

rag

If she were not given sufficient food,

she ate leaves and buds of certain trees

growing within a few yards of camp. When
we shifted camp, Samkum carried her

pickaback, her hands over his shoulders

and her feet on his waist. One day when

we broke camp, I sent Samkum on ahead

with her; an hour later I came up with

them, the little chimp sitting in a sapling

and Samkum sitting on the ground cry-

ing. He said the "mon a waa" wanted to

get down from his shoulder and when he

did not let her, she bit him on the neck.

She was .simply tired of being carried,

but if he attempted to walk off and leave

her she screamed and followed after him.

I carried her some distance and then

showed him how to carry her in a sling of

cheesecloth on his back. After she had

been carried pickaback for a considerable

length of time, her hands would be so tired

that she could not walk on her knuckles in

the usual manner, but would either move
about resting on her wrists and the backs

of her hands or on the whole of her fore-

arms. This fatigue passed off in a short

time.

In camp I made her a bed in an empty

chop box, but if she were not placed in it

at dusk, she would climb up among the

branches of some trees above camp and

there make a nest for herself. The natives

feared she might be lost and, if she did not

come down when I called her, one of the

natives would climb . up and bring her

down.

When we returned to Djaposten, she

played about the house where I lived and

had access to a number of small native

houses near by. There were several small

negro children with whom she became

very friendly. By this time all the dogs,

too, seemed to regard her just as they did

the human babies, and if she pulled their

ears or their tails or their legs, they would

WASHING
Captive chimpanzees hke playing in water, wash-
ing their hands, feet, or other convenient objects.

Meshie will stamp in the water for the joy of

seeing it splash
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simply wliiiic and walk away. These

African dojis were very fond of l)ananas

and papayas, but ifapieceof banana were

given to one of then 1 while she were hungry,

slie would whimper and cry and jK-evishly

stick out her lips whil(> holding out her

hand in a begging attitude. If this were of

no avail and more food were given to the

dog, slu^ lost patience and rushed at him,

making a scolding noise and striking

him with her hands and even attempting

to bite. This procedure always succeeded

in driving the dogs away.

It w^as while the little chimpanzee was

playing with her many black friends at

Djaposten, that I first heard her called

Meshie Mungkut. I w'as told that they

had given her that name, which in their

language was a nickname for a chimpanzee

and was especially applicable to a small

SWINGING FROM A POLE
Chimpanzees have long hands and fingers which
afford a much surer grip on a branch than the

shorter and proportionately weaker hands and
fingers of man

POOR LITTLE EMIGRANT
The weather grew quite cool on the homeward
voyage, so Meshie was equipped with a sweater
which Mr. Raven fashioned from some heavy

woolen stockings

one that fluffed up its hair so that it

looked big, though in reality it was very

small. The name ]\Ieshie seemed a good

one and has been hers ever since.

Sometimes I went off on trips of several

days, at which time ^leshie was left in the

charge of one or another woman of the

village who had no children of her own to

care for. She would take her to her

garden early in the morning, carrying her

like a child, and Meshie played around

while the woman w'orked. About eleven

o'clock the woman returned from her

clearing, carrying the day's supply of

vegetables and firewood as well as Meshie.

Next she w^ould go to a spring or a stream

to bathe and to get water, and there

Meshie was washed, or at least sprinkled

with water.

Just as good care was given to Meshie by

these women as if she had been their own

child, but her human plajTiiates w^ere all

infested with parasites—lice, itch mites,

skin diseases, and an assortment of

internal ones—and it was inevitable that
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ORAL HYGIENE
Meshie willingly opens her mouth and holds it

open while her teeth are being brushed and her
mouth inspected

Meshie with an almost human constitu-

tion should be preyed upon by some of

these.

First she developed a scabby skin that

apparently caused considerable itching,

for she scratched incessantly, and when she

was not scratching herself the natives were

scratching her, for that is their way of

making friends with any animal. Later

on, when she was entirely over her skin

disorders, she retained the habit of

scratching, and even now, though her skin

is perfectly clean, healthy, and has been

free from parasites ever since she left

Africa, she scratches herself from habit,

especially when she is nervous, as when
she is impatiently waiting for her dinner.

When the time arrived for me to make
preparations formy departure from Africa,

I had to think of accustoming my little

pet to be either tied or caged, and I

thought being tethered would be prefer-

able; so one day I tied her to a post

supporting an extension at the side of a

native hut. The roof was six feet high

and the whole structure was fastened

together with rattans and covered with

palm leaf thatch. Meshie screamed,

cried, rolled on the ground, kicked, and

bit her hands and feet. She was simply

having a tantrum. Then she jumped up

and down out of sheer desperation,

scratched the ground with her fingers

and stuck out her lips, crying peevishly.

She would get hold of the next post or any

object within reach and would pull with

all her might, only desisting from pain

caused by the rope pulhng on her neck.

A DOLL INTERESTS HER
She carries it about, undresses it, and, if it is

stuffed with sawdust, she will attempt to tear it

open to see what is inside

I left her tied like this and, upon re-

turning a couple of hours later, I hardly

recognized the place. I called to my boy,

''Where is Meshie?"

He replied, "Mon a waa live for

kitchen." (The child of a chimpanzee

is in the cook house.)

Then he said, "See what she has done."

She had pulled the palm leaves off the

roof and had broken the palm stems to

which they were tied. These with their

fastenings of rattan were scattered about

as if a cyclone had hit the place. Eventu-

ally, however, she became accustomed to

being fastened.

During the last days of my stay in the

Cameroun and for ten days after embark-

ing, I was unable to care for Meshie my-
self, but at Kribi, before sailing, a supply
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of tinned milk ii:ul been sceunHl i'or her,

as well as some fruit. 1 pci-sikidetl the

shij/s steward to feed her, and Captain

PhiUps kindly put at her disposal a cage

in which he liad kept a chimpanzee on

a previous voyage. Dui-ing this time

INIeshie, too, became ill, and when I was

able to get about I saw that she was very

sick. I dosed her and in a short time she

began to \)\q\\ up, but it was many days

before she would take any food but milk

and orange juice in small (]uantities. She

had always been fond of bananas but now
she refused them as well as all other solid

food. Eventually she began to eat again,

stewed fruits such as peaches, pears, and

apricots being the first solid food she ate.

From where I kept her on theupper deck

of the steamer, she could see a large

AMUSEMENT
Meshie trie? to put a piece of orange-peel in a
bottle, which she holds with her left hand and

both hind feet

locker that had been filled with bananas at

one of the ports, as food for eighty-five

monkeys destined for Yale University.

Everytime Meshie got loose while rec-

cuperating, although she refused the

bananas I offered her, she made for the

locker, chose a green banana, peeled it

and ate the puckery inner portion of the

skin but would not eat the fruit itself.

This behavior continued until near theend
of the six weeks' voyage, when slu; was
again quite well and would eat ripe bana-

nas but not the inner skin unless she

were especially hungry.

Sometimes she was tethered on the

hatch amidships and there she had a

little cup. When, as frequently happened,

one of the ship's officers would come on

deck with a cup of tea or coffee, Meshie

would put out her hand and beg for some
or go and get her cup and hold it out.

This of course always won her a drink.

During the latter part of the voyage

the weather suddenly turned cold. It was

necessary to put the six or eight large

cages containing several species of West
African monkeys and some baboons down
in a hold. Meshie was also put down
there though she resented it. By this

time she had succeeded in breaking the

wire of her cage, but she was chained to it

so that she was free to go in or out. The
cages containing the monkeys were boxes

six feet long by approximately half that

in width and height and they were piled

two deep. It was almost dark down there.

The next time I went down two of the

cages were upset and monkeys were

Mmmm—ICE CREAM
Meshie is very fond of ice cream and eats it

with a spoon as daintily as do human children

of her age
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A ROASTED APPLE

Of her own volition she grasped the poker and

with it pulled the apple from the fire

everywhere. Meshie, though barely able

to reach the cages, had pulled two of them

down and then removed the cord and

stick from the staple, opened the trap

door, and allowed the monkeys to escape.

Fortunately only a few had escaped to the

deck and the rest were running around in

the hold.

With a fiashhght I looked in Meshie's

cage, for she had not come out as usual

when I called her. She sat crouched in

the corner and looked up pitifully. Then I

saw she was holding a baby monkey in her

lap. I scolded her and called her to come

out. She came, walking on her hind feet

and holding the baby against her body.

I was surprised to see what appeared to

be mother instinct so far developed in a

baby chunpanzee. She carried this half-

grown baby monkey a whole day before it

was put back with the others.

Long before I sailed from Africa, while

still in the interior of the Cameroun,

Meshie sat beside me during meals at

my little table in camp, and when I had

nearly finished my soup, I would hand

her the spoon but would not let her put

her mouth down to the plate. She learned

immediately that she was to bring the

food to her mouth with the spoon. I

would leave a little food for her in my •

plate after each course during the meal.

When hungry, she would eat most of

the kinds of food that I had, occasionally

some meat, though she was not very fond

of this. We had soup made of peanuts or

calladium nearly every day. Then there

were such vegetables as green beans, sweet

potatoes, plantains, green papayas, cassava

and cassava leaves, and occasionally others.

Of fruits she preferred mangoes to all

others available there. The only fruit

offered her in the Cameroun which she

seemed to dislike was the avocado pear,

lately introduced and now widely distrib-

uted there.

As the weather grew cool on the home-

ward voyage, I made a sweater for Meshie

from some heavy woolen stockings. The

first time I put it on her she tore it off, al-

though, afterward, when the nights were

very cold, she apparently made no at-

tempt to remove it.

It was the middle of February, 1931,

when we arrived at Boston. Meshie was

very much excited and interested in all

the things she saw and heard. I think

CONCENTRATION
Fitting a slender, flat key into a padlock. ^Note

that she uses her thumbs and the fingers of both

hands in holding it
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the outstanding incident of Meshie's

arrival in the United States was her ala tin

on sot'ing a team of horses while she was

being driven across Boston in a taxicab.

She heard the clatter of horses' hoofs on

the cobble stones and looked out of the

back window. Upon seeing a team ol

great, dappled gray, draft horses blowing

steam through their nostrils, she uttered a

little scream and grabbed me around the

neck, but her curiosity was stronger than

her fear, so a moment later she was again

looking out of the window. As it hap-

pened, the team followed us on the ferry

and drew up just behind our cab. When
the horses came so close, Aleshie actually

got down on the floor once in an effort

to get as far away as possible, but a

moment later she was back and looking

out of the window. Each time thereafter

when she looked out, she made a peculiar

low sound which might be translated as a

very soft "oh-ooooo." This sound I had

never heard her make before, but during

the past summer I heard her make that

same sound again when she saw a snake.

A few weeks after we had reached home,

when the weather was warm, I built a

A NEW EXPERIENCE
It took Meshie less than two minutes to learn how
to suck through the straw. Here she is enjoying

some grape juice

TURNING THE PAGES IN A BOOK
When shown pictures of animals she pokes them
with her finger as if to see whether they are real

little house for Meshie on the top of the

frame of the children's swing in the back

yard, ten feet from the ground. Wild
chimpanzees always sleep in trees at night

and Meshie seems to feel safer when she is

off the ground. I made a sliding door in

the house that she could open and close

at will. Every night at dusk I carried

out her blankets to her and she would

lean out the little door and catch them as

I threw them up. She would pull each

piece into the house, arrange it around

her, and then lean out for another piece.

After twisting them around her in a kind

of nest, she would go to sleep, usually as

soon as it was dark. Early in the morning

she would open the door of her house and

climb out, at first sitting quietly for a few

minutes on the crosspiece that supported

the house, then doing all her housework

for the daj' by throwing down her blankets

one after another to the ground. If it

were cool, however, she would wrap a

piece of blanket around her shoulders and

sit contemplatively on the crosspiece,

reminding me of an Indian in his blanket,

squatting before his hut in the cool of the

early morning.

One morning she was sitting on her
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house when we heard her give a sudden

scream of terror. When I looked out of

the window, she was gazing down at a

piece of black cloth which had been torn

from the edge of an old coat she had used

as a blanket. This piece of cloth had

fallen into curves and I be-

lieve she thought it was

a snake. At a second

glance she had ap-

parently realized

her mistake, but

all her hair was

standing up.

Meshie had
ridden with me
in a motor truck

for more than two

thousand miles in

Africa and, except

when the wind blew in

her face, causing her to

wrinkle it in a most comical

maimer, she enjoyed it thoroughly.

While I drove, she sat on the seat between

PLAYIXG OX THE LAWN

me and a black boy. At fir.st she had
to be slapped and scolded when she at-

tempted to play with the wheel or "other

machiner3^ However, when the car

stopped, she would climb up on the steer-

ing wheel and, grasping it with both her

hands and feet, rock back

and forth to the great

amusement of the

natives.

At home she often

screamed when she

saw us going out

in the automobile,

leaving her be-

hind, and when she

was allowed to

accompany us she

would say "uh-uh-

uh" repeatedly to

show her pleasure.

We hope that Meshie, emi-

grant from Africa, may con-

tinue to grow in health, weight, and

knowledge in her new American home.

BEDTIME BUT NOT VERY SLEEPY
Xext to playing in the water, Meshie enjoj^s a bedtime romp with the children
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Expeditiu:i Ilu:idquara'r.s uu the Gambia

SAILING TO SENEGAMBIA
A Further Account of the Schooner "Blossom" and Her Collecting Expedition for

the Cleveland ^Museum of Natural History

By ROBERT H. ROCKWELL
Taxidermist, Department of Preparation, American Museum

This is the second of a series of three articles by Mr. Rockwell describing the adventures

of this expedition. The first appeared in the November-December, 1931, issue of Natural

History. It was entitled "Under Sail to the Cape Verdes."—The Editor?

M'
'ORE than three hundred miles

of azure ocean separate the Cape

Verde Islands from the African

coast. Our stay on the Islands had been

prolonged, but having said good-by, we

weighed anchor and sailed with no

regrets.

Africa still seemed far away. However,

the prospect of new adventure gave us a

thrill as we headed eastward into the open

sea, on our way passing close to the

desolate, smoldering peak of Fogo that

stands stark and blackened, the straight

line that marks its crater cutting the

clouds at ten thousand feet.

It was a joyous feeling to be at sea

again in the balmy weather of the tropics.

After sails were all set on each tack, there

was little to do but read and watch the

ever-changing moods of the ocean. The

mountains of the Cape Verdes were soon

left far astern, and finally we watched

them fade and gradually melt away into

the golden haze of a setting sun.

Brisk breezes now filled our sails

and we rolled on toward Dakar, the most

westerly point of the Dark Continent . On

the morning of the third day the low-

l}ing coastline came into view and formed

a narrow, black strip across the horizon.

We were all on deck straining our eyes for

a fii'st view of Africa. About four miles

offshore we encountered little boats with

queer-shaped sails darting here and there

across the ocean. They were the native

fishing fleet. It was rather rough weather

for small craft, but these daring fishermen

need nothing more than a hollowed log

for a hull and some Gold ^Nledal Flour

sacks for a sail. They keep throwing
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Photograph by G. F. Simmons

FISHING FROM THE DECK OF THE "BLOSSOM"
Fishing was often good, and while some fished for science, others fished for the pot

water on the muslin to prevent the wind

from blowing through it.

Unlike most other ports that we had

visited, Dakar presented a thoroughly

civilized aspect. French ingenuity has

developed a splendid harbor with ample

docking facilities for large ships. Dakar

is perhaps the finest city between Europe

and Cape Town. A well built railroad

extends inland and taps the produce of the

interior, which consists mainly of peanuts.

Mountainous heaps of them were piled

high on the docks as we came alongside.

We were told that Dakar was the Paris of

West Africa and, indeed, we found it quite

pretentious in many ways. There is a

park with luxurious tropical plants in the

center of the city. Smooth macadamized

roads lead through and around the town.

There are banks and department stores.

Antiquated taxicabs dart here and there,

manned by dusky drivers who honk their

horns even more incessantly than the cab-

men of Paris. The Metropole Hotel fol-

lows the Parisian custom and diners sip

their wine at tables placed on the sidewalk

while watching the colorful parade and

listening to the strains of orchestral music.

There was a distinct fascination in ob-

serving this strange panorama with its

curious intermingling of opposing customs

and beliefs. Most of the natives are

Mohammedans and belong to the Ouolof

and Mandingo tribes. They observed

their religious devotions with a reverence

that commanded respect.

I recall that one evening as I crossed the

park right in the center of Dakar I

passed a group of six brawny laborers as

they were hurrying home. They were

coal heavers who had been coaling a liner

in the bay. The smudge of coal had

blackened their naturally dark skins to a

perfect jet. In the evening light the only

contrast of color was the whites of their

eyes. Suddenly all six of them fell to their

knees almost in front of me. They all

faced Mecca in a row and bowed their

heads to the dust. It was the hour of

prayer and to them for that moment
nothing seemed to exist but their supreme

faith in the power of Allah.
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It rcHiuii'cd a loii^- tiiuc lor the I'^rciich

officials to grant us collecting permits.

Our Itvuler finally convinced them that we
were not pirates, even though some of us

may have looked the part. They were

exceedingly generous when they under-

stood our mission, and placed no limit on

our collecting either in animals or birds,

and no fee or license was charged.

We began collc^cting in the bay, where

quite a number of birds were taken. Mr.

Allan JN'Ioses and Mr. Kenneth Cuyler

were the best shots on board and the most

successful collectors. Much of my time

was taken up in preparing the birds when
the}'- were brought to the ship. We hunted

in gardens, backyards, and on plantations

close to town until irate Frenchmen began

to complain in loud language which we
could not understand. However, we be-

came aware from their gesticulations that

they didn't,,hke it when we shot at birds

in t heir shade trees, so we were forced to go

farther afield.

The reason we had hunted close to town
was because the birds were more plentiful

there, due no doubt to a good supply of

drinking water. New and strange-looking

birds were brought in every day. There
were pelicans, cormorants, and terns.

There were kingfishers the size of one's

thumb, hornbills, weaver birds by the

hundreds with their apartment-house

nests, white-necked crows and lapwings,

tree ducks, and an endless variety of

others, including the pennant-winged

nightjar. One day Allan Moses brought

in a Bateleur eagle, endowed by nature

with a fierce-looking head but hardly any
tail at all.

It was not strange that everyone

wanted to shoot, so the birds piled up

thick and fast with the result that I was

swamped with specimens. At my protest

Photograph by G. F. Simmons

BILL AND HIS ASSISTANT

The members of the "Blossom's" crew were interested in the reaction of their American-born Negro
cook to his African cousins. His contempt was obvious. He immediately classed them as "wild

men," and announced "Them niggers sure am black"
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an order was given by Commander Sim-

mons that everyone who went gunning

had to do, or help do, his own taxidermy.

After this the shooting was carried on

with more discrimination.

As mascots on board we had four very

Hvely seafaring monkeys. They were not

much good as deep-water sailors, but they

did know the ropes. They accepted the

vessel as their home even when we were

in port. The masts were their trees, the

rigging satisfied their climbing instincts

and the swaying ropes and cables were trail-

ing vines over which they traveled with as

much assurance as in their native forest.

The antics of these amusing creatures

created a kind of circus

side show that we all en-

joyed, except Bill, our

cook. To him they were

demons incarnate. And
Bill had cause for com-

plaint. While his back

was turned or when he

was working over a hot

galley stove, they would

THE WATER FRONT AT
DAKAR

Perhaps the most important
exports of this African city is

peanuts. Here bags of them
are shown awaiting shipment

Photograph by R. H. Rockwell
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MARKET AT DAKAR
At the entrance to a modern
French market place the
primitive native vendor sells

his wares, which consist of

loaves of bread stacked on the
sidewalk

descend stealthily from

the crow's nest or the

masthead and cunningly

sample his appetizing

pies. More than once

they dodged the thrust

of his sharp carving knife

as they dashed into the

rigging.

At last the mischievous capers of our

pets got beyond all bounds. They had

the freedom of the ship and went ashore

when they liked over the heavy hawser

that bound the vessel to the wharf. We
had names for them all. There were

Jennie, Georgie, Silly, and Dopey, but of

all the group Georgie was the most pro-

gressive and enterprising. It was he who
discovered our cartridges in the hold of the

ship. He made a thorough investigation

and played havoc with a lot of ammuni-

tion by removing all the shot from the

shells. It was fortunate that we dis-

covered the act in time. For this a

punishment was devised but only by the
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MARKET AT UUFISQUE
Market places the world over
hear certain sii])erHt'ial like-

nesses, bnt here the oostumes
and the sliiniiifi; black laces

of the natives nive it a char-

acter of its own

combined efforts of six

people in pui-suit and

sailors climbino; each of

our three masts were we

able to capture the culprit.

We had decided to

give him a ducking and,

strange to relate, when

first striking the water

with a rope around his middle, he swam
directly downward. We could see him
plainly in the clear water for fully

twent}^ feet below the surface as he made
for the bottom until we feared he might

drown. So we hoisted him back on deck

with due baptismal ceremonies.

Six of our shipmates left us at Dakar,

and we were sorry to see the boys go.

Werner Donberger agreed to stay and

superintend carpentry work on the vessel.

A sort of friendly attraction had developed

among us, prompted no doubt by fighting

the elements as a unit on our long voyage

across the Atlantic. There had been

rumors of a breach for several weeks.

however, so we expected it. Practically

all expeditions encounter some discord

and discontent, and ours was no exception

in this respect. The difficulty mainly

concerned the crew. In their complaints

they alleged bad drinking water and in-

adequate quarters.

The water had been bad, stored as some
of it was in whale oil casks from which it

had absorbed a peculiar odor. It cer-

tainly did not taste as water should, but

it was no worse than the water of the

Tres Pozos sink holes that Dr. Robert

Cushman Murphy and I had had to

drink for weeks in the desert of Lower

California. So, for my part, I was already

somewhat initiated and

we all had lived through

it without any ill effects.

It was remedied, of

course, and we soon for-

got how bad it tasted.

The quarters of which

the men complained were

small, but perhaps no

smaller than they would

AT A RAILROAD
STATION

A strange looking rabble al-

ways milled about the station

at the arrival and departure
of every train

Photograph by R. H. Rockwell
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be on any sailing ship the size of the "Blos-

som." However, matters had come to a

focal point. To all of us they looked bigger

then than they do now. A meeting was

held between Commander Simmons, the

men, and the American Consul, who very

diplomatically smoothed over the troubled

waters. Details of the case are perhaps

irrelevant here, but the scientific staff

remained intact, together with da Lomba
and Bill, the cook. The men received

their pay and returned home by steam-

ship. A black crew was then recruited

and carried on for the rest of the trip,

commanded by Captain Titti Vanzetti,

formerly of the Italian Navy. It was
fortunate for the expedition and for all

concerned that Commander Simmons ob-

tained the services of Captain Vanzetti.

We all Kked him from the start and he

proved to be not only a good captain but a

splendid person with whom to get along.

His interest in scientific work and his

command of five languages were of in-

estimable value to the expedition.

After a prolonged period of intensive

collecting on the coast and around Dakar
the birds became noticeably shy. Each
day our bag dwindled to less and less, but

l'h.,%rirni,h /,./ li. //. R.„-L

THE GOVEKXOK'.S PALACE
It was here that Mr. Rockwell and his companion were entertained

by the governor who aided them on their trip into the interior

we kept at it regularly, interrupted only

by a touch of malarial fever now and
then, from which we soon recovered.

Our experience taught us that the best

time to find birds was during the hours of

early morning. We were up when the

voice of the muezzin called all the faith-

ful to prayer from his high perch on the

minaret. Then we had a long walk

through town to the outlying districts

where the sparse thorn bush mingled with

shifting sand blown from the margin of

the great Sahara. The country was more

or less open, although a kind of cactus (no

doubt introduced) blossomed among the

sand dunes. The heat was almost un-

bearable. At midday a withering glare

of heat waves bounded up to our faces

from the bleaching sands. If birds were

not found we sometimes hunted until

noon, but this was folly. As the hour

approached twelve the sun flared up like

a furnace. It was then we headed home-

ward, too tired even to talk. Rumors that

came to us of a better hunting field con-

sequently attracted our fancy. It was

far inland on the banks of the Gambia. It

was said that game was plentiful there.

After a careful investigation Conomander

Simmons put me in

charge of this trip, which

was carried out success-

fully with the able assist-

ance of my shipmate

Kenneth W. Cuyler.

We needed help to get

to our objective, and

right at the start we
were fortunate in secur-

ing the services of a young

negro named Sorie Bah,

who spoke a little Eng-

lish, some French, and

many African dialects.

Bon jour and au revoir

were about our limit in

French. This was rather

awkward at times, but
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once in a while Cuyler's

Spanisii came to the res-

cue in situations that

seemed hopelessly in-

volved.

On the evening of the

seventeenth of June, we

loaded our equipment on

the African Occidental

Express bound for Tam-
bacounda. This noctur-

nal journey deprived us

of observing a new kind

of landscape, but such

parts of the country as

we saw were flat, sandy,

and sparsel}^ overgrown

with stunted thorn bush.

The scenery and fauna

were in striking contrast to the fertile

lands and abundant game of the East

African highlands. The country looked

parched and sterile. We saw no game
on the way and even birds were scarce

and scattered.

At Tambacounda we were greeted in a

most cordial manner. Word had been

telegraphed ahead of our entry into the

country, and we were met by the Com-
mandant of the Circle, ^Monsieur Pal. He
spoke about as little EngUsh as we did

French, but his beautiful, fair-haired wife

spoke our language with only a slight

foreign accent, and she interpreted our

aims and transmitted her husband's

answers to us with charming diction.

Although we were garbed in the roughest

kind of hunting clothes this seemed to

make no difference to our hospitable

hosts. They insisted that we dine with

them in their palatial home, and even

though our appearance did not measure

up to the surroundings, it was, neverthe-

less, an occasion exceedingly pleasant to

remember.

The grounds and garden of the palace

were neatly kept. As we entered the gate,

a gang of con\'icts were laboring on the

I'lu.tn,j,;,i,h i,:i l;. II. Rockwell

THE GAMBIA RIVER
This stream flows into the Atlantic about eighty-five miles south

of the citv of Dakar

walks. They had heavy iron balls shackled

to their ankles, while a guard stood over

them with poised rifle. On the path

leading to the entrance we encountered a

tame duiker and a white fox terrier play-

fully chasing each other among the

flowers.

Monsieur Pal greeted us cordially and

escorted us through the house. He made
us comfortable at once. One of his

convicts, a huge, fierce-looking negro,

worked an immense fan while we enjoyed

a most excellent repast. There were

many courses, notable among which were

\\ald guinea hen, papaya, and palm tree

salad, washed down by three kinds of wine.

As the evening wore on many interest-

ing topics were discussed—the game, the

country, and the natives. From years of

experience, ^Monsieur Pal knew his Africa.

Although somewhat frail and small in

stature, he exerted a powerful influence

over his domain, acting as governor,

magistrate, and monarch of all he sur-

veyed. He arranged our trip with a

keenness of interest that was amazing.

He obtained for us a competent local guide.

He insisted that payment for native

labor was not to exceed a cert<^in stipu-
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lated sum. He spoke entertainingly of the

wild tribes we might expect to meet in-

land, in particular of the primitive Bas-

serie. These are a race of stalwart war-

riors and hunters who wear absolutely no

clothes. He informed us that none of

these men have yet

submitted to mili-

tary service in the

French Army.

It was hard to

break the spell of

this tropical night.

We retired to the

cool upper veranda

that overlooked the

garden and the dark

African bush that

laj^ beyond. To-

ward midnight the

drums that had

sounded their mys-

terious message all

evening increased in

volume to a quick

ominous drone that

seemed to fill the

air, accompanied

by a unison of hand-

clapping and a host

of high-pitched voices that kept perfect

time. These sounds seemed to convey

something more than the gay frivolity

of a dance. To me they expressed a

strong, latent, fanatical power just mark-

ing time until some Mahdi prophet

would lead them to slaughter and

victor5^ Monsieur Pal declared that

these demonstrations were dangerous if

carried too far. He allowed such activ-

ities only on special occasions. The
echoes from these weird rites still rang in

our ears as we bade farewell to our hosts

and retired for the night.

Within three days we were on our way
again, bound for Dialacoto, where we
expected to begin our hunt. A dilapidated

open Ford truck carried our outfit and

Photograph hij R. H. Rockwell

A BRIDGE NEAR MR. ROCKWELL'S CAMP
Crocodiles were visible now and then in this

section, and for this reason the river was always
approached with caution

supplies, with our native helpers stretched

"spread-eagle" on the peak of the load.

Besides Cuyler and myself there was
Bena Corbarie, a light-brown intelligent

native who understood tracking and
acted as our guide to the game country.

He proved to be an

excellent man, with

an enormous appe-

tite for meat. When
game was killed he

had an uncanny

way of selecting the

best cuts for him-

self. Most natives

with whom I have

hunted usually

grabbed the tripe,

eating it raw and

warm as the piece

de resistance, but

this fellow was a

gourmet. He fa-

vored nothing less

than the filet mi-

gnon broiled over

glowing charcoal

embers.

Next among our

men was Sorie Bah,

interpreter, cook, waiter, and general

handy man, equal to three ordinary

servants. While working, he always

looked as though he were prepared for

bed, garbed as he was in a spotlessly

clean white nightgown that hung down to

his heels.

Our third man was a dusky motor

mechanic who drove us to our destina-

tion. When we hired the machine he

came along as part of the bargain. Per-

haps it was fortunate that we never found

out how much he knew about a car, but

the roads were good and nothing hap-

pened to impede our progress. However,

hke our swarthy guide, his gastronomic

feats were amazing. In fact, all our men
seemed to spend most of their idle hours
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grouped around a large cooking pot that

was filletl with boiled rice. Thoy would

(lip in their fingers, scoop out a hot hand-

ful and then, after rolling it between their

palms to the size of a golf ball, deftly pop

it into their mouths. There was some-

thing humorous about this primitive but

ilirect mode of eating.

The fourth man among our helpers was

a government soldier sent along officially

to guard our ammunition while we were

away from camp. The job must have

been boring to him, for nearly every time

we returned to camp we found him fast

asleep.

It was late in the day when we came to

Dialacoto. (The name means "the

houses near the big trees.") There were

huge trees around

and^in the center of

this village of coni-

cal, grass-thatched

huts. Extensive
areas of c 1 e a re d

land supported
large herds of fat,

humped cattle. We
arrived amid an up-

roar of shouting

herd boys and the

clang of cow bells

as the animals were

being rustled into

their corral.

The chief kept

out of sight. We
had been advised

that he was a big

man in more ways

than just size. He
had studied at a

French College,

wore the Legion of

several minor decorations. We had been

told not to offer him baksheesh as this

would offend his dignity. A sub-chief

greeted us and assigned us to the tem-

porary guest house, asking us before he

Photograph by R. II. Ruchwell

A TERMITE NEST
This nest stood about fifteen feet high. Termites

are often called "white ants" but they are not

true ants, belonging instead to the order Isoptera

Honor Medal and

left if we needed any chickens or eggs

to eat. We declined tiic chickens but

accepted the eggs. Ou boiling them we
observed that three out of the foui- had

been too long neglected to be of any use.

Just before dusk three of the chief's

younger wives brought us gourds filled

with drinking water. They cycxl us shyly

and then hurried away tittering and
laughing among themselves as they went.

In the morning we paid our respects to

the chief. Amadou N. Deayc. I am able

to remember his name because he gave

me his printed card. He had an office in a

spacious house the walls of which were

seven feet high and made of adobe plas-

tered on woven sticks. The gable-shaped

roof was neatly thatched. As we entered,

it was plain to us

that this was no or-

dinary hut. There

w^as a board floor

and decorations of

native basketry and

drums hung on the

wall. Above the

door hung the mask
and horns of the

largest eland I had

ever seen. With the

aid of our interpret-

er, the secretary of

the chief introduced

us. The big chief

shook our hands,

greeted us in a

friendl}^ m a n n e r,

and with the grave

expression of a man
who had more im-

portant work to at-

tend to, sat down at

a fiat-topped desk and asked to be excused

until he had finished reading his morning

mail. We sat and waited. After he had

finished fumbhng some letters for quite a

while he looked up and inquired, "Gentle-

men, what can I do for you?"
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ON THE WAY TO DIALAKOTO
It was near here that the expedition's motor truck was mired,

forcing the party to turn back

We informed him of our plans and he ad-

vised us of a better game country farther

inland, but as the rainy season was on and

the roads impassable, we decided to hunt

from a camp on the Gambia River close

to Dialacoto.

Before taking our leave we had him

pose for us beside the ruling wife of the

household. He had other, younger wives,

each living in separate compartments of an

interior court, but evidently they were

bashful, or their privileges were limited,

for they seemed to prefer to remain in the

background.

Although Amadou N. Deaye had re-

ceived a European education and con-

sequently had had intimate contact with

civilization, he dressed like a Moslem,

lived simply, and faced Mecca in pious

prayer five times a day. His subjects

respected him and he respected the native

folk ways and their strange superstitions.

An incident that brought this to our atten-

tion happened one day when we saw a

number of storks that walked boldly about

the village. No one seemed to molest

them. We thought it a good opportunity

to add a few of these interesting birds to

our collection.

Several of these birds

were fljang about the vil-

lage within easy range of

our shotguns, but we

mentioned our plan to

the Chief before we be-

gan to shoot, and it was

lucky that we did. He
looked at us seriously and

said, "Please do not harm
any of these birds. They
are held in the highest

esteem by all the natives

of the village. If any of

these birds were shot, all

the children in the town

would die."

Needless to say we re-

tired and Sphenorhynchus

dbdimii was not included in our collection.

I meant to inquire further into this

strange myth of children and storks but

never had the time.

Birds were not so plentiful, but all that

we saw seemed strange and highly inter-

esting. We were fortunate indeed in

observing that queer trait of cooperation

exhibited by the honey guide. The one

that we observed was about the size of a

small woodpecker and of a color that

appeared somewhat similar, being dark

above and almost white on the breast and

underside of the body.

As we walked along the trail one day, we
were attracted by the chatter of one of

these birds as it hopped nervously about

in a bush beside the path. We advanced

toward it inquisitively, and at once it

flew, alighting on a low tree not more than

twenty yards away, where it continued its

impatient chatter, but all the time kept

facing us. This flying back and forth was

repeated many times. It knew just where

it wanted to take us, so we followed its

shifty flight. Then, to test its persistence,

we walked away at right angles to the

direction it was bent on leading us, but

this move seemed to make it only more



SAILING TO SENEGAMHIA 177

anxious. It circled around and alighted

iif>;ht before us again and resumed its

chatter. We now began to follow its

coaxing actions and as we hurried along it

moved faster, too. With only a few more

stops it finally brought us right to a

hollow bei^-trcH', while it perched on a

branch near the tree, seeming to await

d(>velopments. There was an active hive

here and we could see the bees entering

a small hole at the base of the trunk. At

once our black boys began work on the

tree, but they obtained very little honey

and although they worked fast they were

hardly compensated for the stings which

they endured. Before leaving, they

shared a portion of the dripping comb
with the feathered friend that had guided

us unerringly to the spoils.

On July fourth we were able to cele-

brate over a waterbuck that supplied

fresh meat for camp and another valuable

skin to our growing list of specimens. On
the day following, the Mandingo tribe

staged a dance with plenty of action, so

we brought out our motion-picture camera

to record it.

The dancers were preceded by a sway-

ing figure clad completely in a grass suit

that reminded one of

Fred Stone as the scare

crow in the ''Wizard of

Oz." This animated hay-

stack was led by two

men. As he entered the

enclosure he uttered wild

yells that were evidently

intended to create laugh-

ter. After this formalit}'

was over the drums be-

gan to rattle and the

dancers filed in to the

rythm of a grand march.

Then, with a gradually

quickened pace, they cir-

cled around in a long

serpentine line, waving ^^^^^^„ ^^^^^ ^^^
their arms as they swayed impossible

and sang to the music. Suddenly the

dancers retired to one side and made
way for an elderly matron, no doubt

a belle of dances long forgotten. She was
haggard and old but lithe as a kitten.

Quickly throwing her shawl to one side

she launched into the dance with the

assurance of one who knew all the steps

—

strange steps that had grown grotesque

with advancing years. It was funny for a

while, but it lasted too long, so we stopped

her and distributed some little presents

for the show and then returned to our

camp on the Gambia.

Instead of using tents we occupied two

abandoned huts that were still in a good

state of preservation. Our hunting had

been fairly successful, considering that the

game was scarce and the rains interfered

with our progress. However, we collected

roan antelope, cob, duiker, warthog, and

hartebeest. Among the birds the most

outstanding were a beautiful metallic-

colored ibis, a large kingfisher, and the

ground hornbill.

Among the mammals the most out-

standing was a rare Senegambian lion.

On the day of our adventure with the

lion the rainy season seemed to have

/'h..l,.ir,,rl. I. II h'. IJ. ','

MIRED
not to be found in this region, and it was
to drive the truck beyond this point
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Photograph by N. Y. Zoological Park

A BATELEUR EAGLE
One of these birds was collected by Allan Moses, of the

expedition's party. The species is noted for its exceedingly

short tail and the elongated feathers encircUng the head

reached its maximum. There had been a

continuous succession of heavy showers

until around three o'clock, then there was

a dubious lull that led us to deliberate

whether we should venture forth or not.

At four we started in a final effort to

wring something out of a day of enforced

idleness. Each of us went his separate

way, followed by his brown-skinned

helper. Although the sun remained be-

hind the clouds the air was clear and cool.

It felt good to be abroad again, if only for

two short hours before the curtain of

night cast its long shadows over the

African veldt.

I had followed various tracks over a

network of trails that meandered beneath

towering palms. The grandeur of the

trees was enhanced by the double images

reflected in numerous clean pools of rain

water. I was consequently offered

a series of delightful vistas but

no game. Then, changing my
course, I emerged into a parklike

country where little stunted trees,

spaced at regular intervals, re-

minded me of some old abandoned

orchard in New England. At

this point the trail that Cuyler

and his man had been following

happened to cross ours, so we
met and decided that it was use-

less to hunt any longer, since day-

light had nearly gone. A little

farther on we came to the motor

road and as we agreed that some

animal might seek the course of

this open lane in the forest, we
stood still, watched, and listened.

Presently a loud roar broke the

stillness that preceded dusk.

Then a long series of gutteral

grunts proclaimed the presence

of the king of beasts. We looked

at one another in amazement.

For some time an ominous quiet

prevailed, and for the moment all

creatures of the jungle seemed

to be hushed. The suddenness of this

unexpected challenge put us all on edge.

While we waited, the lion roared several

times. The brush before us was too dense

to see through, so we were forced to

depend upon our hearing to warn us of his

approach. It was evident that he was

coming closer, as each time he roared we

could tell by the sound that he was

nearer. It was an anxious moment, for

neither Cuyler nor I had ever hunted lions

before. To me it was a strange sensation

—a sensation that created a sort of numb-

ness in my knees that required some will

power to overcome. Perhaps it was as

much to steady my nerves as to steady my
aim that I backed up against a stout tree

and assured myself that this was the very

thing that I had come to Africa to seek

and it was necessary to meet the ex-
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This specimen was sluit hy
Mr. Rockwell at a diistaiicc

111' '272 yard^. The lion of

West Al'rica is a rarer ani-

mal than his East African
cousin

perioncc undcn- whatever

coiuUtions might clcvolop.

Had we seen the ani-

mal approaching, we
would have been better

prepared to cope with

tlie situation, but being

aware that he was com-

ing toward us and not knowing just

where he would burst out of the bush

kept our nerves at the highest tension.

Presentl}^ the roaring ceased. We had

waited perhaps ten minutes when my
companion looked up the road and

spotted the lion a long way off. He was

walking leisurely away from us down the

road. Cuyler suggested that I take the

shot. There was no time to dicker, so I

raised the sights to three hundred yards,

and rested the gun on Cuyler's shoulder

as he crouched on his hands and knees in

the middle of the road.

While this was going on the

lion turned around and gazed

directly at us. I pressed the

trigger, but the shot disturbed

him not in the least. I shot a

second time, aiming as carefully

as I could in the dusk, but he

still stared and stood immovable,

as though cast in bronze. Judg-

ing that these shots had gone

high, I then held the tip of the

front sight just below his chest

and fired once more. At that

shot he fell and remained on the

groimd until we ran up beside

him. As I drew nearer he

i^rowled, but with two more shots

in the side he rolled over dead.

rhe first shot might have eventu-

ALLAN MOSES INSPECTS A HUGE
TREE

I'his tree was quite hollow and was the
home of a number of domestic pigs be-

longing to the local natives

Photograph hu G. F. Simmons
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ally ended him, but had I failed to fire the

other two, there is little doubt that he

might have regained his feet and finished

us. The first bullet had entered the eye

cavity and made merely a hair-line frac-

ture of the skull which would probably

not have kept him down very long.

He was a fine specimen of his kind and

measured eight feet ten and one half

inches and weighed 450 pounds, but like

nearly all wild lions, his mane was light

and scanty. We deferred skinning him

until morning in order to obtain photo-

graphs and as the night was cool there was

little danger of the skin spoiling. How-
ever, we were a mile from camp with no

means of getting him there. To have left

him alone would have meant that the

hyenas would have claimed him as their

own. So we sent for our blankets, built

some fires around him in the road and

stretched out to sleep beside the kill. As
I lay there and dozed off in the cool

African night the whole thing seemed so

much like a dream that, awaking, I

reached out and felt his soft, sleek coat,

to assure myself that he was real and still

there.

In the morning we made careful

measurements on an outline drawing and

spent most of the day preserving the skin

for mounting. By this time the rains

had developed into an incessant down-

pour which made it difficult to cure our

specimens, and, as our supply of salt was

nearly exhausted, we broke camp and

returned to the coast, confident that it was

better to cure the skins thoroughly that we

already had than to stay longer and run

the risk of losing them.

Photograph by R. H.
Rockwell

A Young Fisherm,vn of
FoGO Cardying a Tuna

I
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HIPPOCAMPUS THE ELUSIVE
Ancient and Present-day Knowledge Concerning the Sea Horse

By ROBERT R. COLES

OF all marine creatures large or small

it is doubtful if any other attracts

more attention than the elusive

little sea horse. It is true that man-eating

sharks, colorful flying fishes, and queer

denizens of the deep sea have their ad-

mirers, but when it comes to a matter of

genuine popularity Hippocampus un-

doubtedly heads the list.

Despite its popular appeal it is amazing

to note the comparatively meager litera-

ture of recent date concerning its inter-

esting life. There are two reasons which

may account for this lack of information.

Sea horses, swimming from place to place

as they do, are hardly accessible for ob-

servation in their natural habitat. Hippo-

campus hudsonius, the species commonly
observed in Long Island Sound, may be

very numerous one year and rarely seen

again for a number of seasons. Such

habits make the study of the sea horse

in its natural environment almost im-

possible. A second reason for this

evident lack of knowledge is the difficulty

experienced by naturalists in keeping

Hippocampus alive in captivity. So sensi-

tive are these fish to changes in environ-

ment that unless extraordinary precau-

tions are taken they do not live long in an

aquarium.

Probably the most complete account of

the habits of the sea horse is that by the

late Dr. Theodore Gill, published in the

Proceedings of the United States National

Museum in the year 1905.

The earliest figures of Hippocampus

appeared in a work by Pietro Matthioli in

1544 in his commentaries on "Materia

Medica" of Dioscorides, according to

Dr. Charles R. Eastman, who wrote on

the "Olden Time Knowledge of Hippo-

campus," in the annual report of the

Smithsonian Institute for 1915.

The accounts of Hippocampus included

in the writings of the early naturalists are

in themselves evidence of the great

scarcity of actual knowledge concerning

that creature.

Beginning with Oliver Goldsmith's

Animated Nature, edition of 1822, this

lack of accurate information becomes

more evident with each preceding

account.
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A COXVEXIENT ANCHORAGE
Sea horses clirijEnng \\^Ah. their prehensile tails to the stems of water

plants while they suck in bits of food that drift past them

In describing Hippocampus, Goldsmith

writes:

It is about as thick as a man's thumb, and the

body is said, while alive, to have hair on the fore

part, which falls off when it is dead.

In his illustration of the sea horse he

shows the dorsal fin modified so that it

resembles a horse's mane more closely

than it does an}i:hing else.

As was so often the case with other

topics, these early investigators did not

allow ignorance concerning Hippocampus
to stand in their way when it came to

writing their learned narratives. Lack
of definite information apparently added

zest to their endeavors and they wrote at

length upon the "poisonous qualities and

medicinal virtues" of

the sea horse.

Osburn, in "The Sea

Horse in Ancient His-

tory," says:

Thus Rondelet (1554) de-

votes the major portion of

four quarto pages (in Latin

of course) to a discu.ssion of

these matters. He gravely

quotes from the Greek writ-

er Dioscorides (First and

Second Centuries A.D.) and

from the Roman Aelianus

(Third Century A.D.) and

others, the interesting in-

formation that the ashes of

the sea horse, admini.stered

in wine, produces spasmodic

coughing, hot flushes in the

head, discharges from the

nostrils of a fishy odor, swell-

ing of the abdomen, and

eventually death. If per-

chance any should recover,

such persons have ever

afterward a strong desire

for proximitj' of the water

and for continual bathing.

Used as a medicine, how-

ever, ashes of the sea horse

mixed with oil of marjoram

or liquid pitch and rubbed

on cured baldness of the

form known as alopecia,

while mi.Ked with water it is

a cure for canker and leprosy. Administered in-

ternally it counteracts the poison (sic) of the sea

hare, and is a sovereign remedj' for the bite of the

mad dog.

One problem which vexed the writers of

the Sixteenth Century was the classifica-

tion of this queer little beast. Various

systems were used by different naturalists

with more or less accuracy. It is amusing

to read that Gesner in his Historia Ani-

malium, 1587, arranged all aquatic ani-

mals in a single alphabetical list with

Hippocampus placed between the fish,

Hepatus, and the mammal Hippopotamus.

Present-day knowledge of Hippo-

campus, while it ma}' lack much of the

romantic fascination of the earlier descrip-
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tions is, nevertheless, based upon the

observations of competent naturalists and

may be relied upon as accurate informa-

tion.

Although there are still some riddles to

be solved pertaining to the life histories

of certain species, a great many interesting

facts are known concerning the habits of

the species connnonly observed along the

Atlantic coast of North America from

Cape Cod southward.

Almost everyone is familiar with this

unique inhabitant of the seas which de-

rives its popular name by virtue of its

horselike head.

The generic name, Hippocampus, is

derived from the Greek words hippos,

meaning horse, and
kampos, which means

wriggling sea monster or

caterpillar. Hippos re-

fers, of course, to the

head, and kampos is de-

scriptive of the tail,

which is prehensile. With

apparent, ease the sea

horse can grasp the eel-

grass or seaweeds and

thus anchor itself wher-

ever it desires.

Comparison of Hippo-

campus with other fishes

brings to light a number
of striking dissimilarities..

In the first place, the sea

horse has anything but

a characteristic fishlike

appearance.

The conventional
stream-line form is en-

tirely lacking, and, as a

result, the sea horse is not

a powerful swimmer.

Unlike other marine

creatures, Hippocampus

assumes an upright posi-

tion most of the time and

proceeds through the

water in :i very dignified though some-

what comical manner. Locomotion is

accomplished by the use of the dorsid fin

and the pectoral fins, which are located

on opposite sides of the head and appear

at first glance to be huge ears. Although

this little fish is most often seen in an up-

right position, it is capable of assuming

almost any other position upon occasion.

One cannot watch Hippocampus long

without noting a marked peculiarity of

the eyes. It becomes evident that the

little sea horse can move each eye in-

dependently of the other and thus may
look in opposite directions at the same
time. While this accomplishment is in

itself interesting, it is not unique in the

Co'irtesi/ of the .V. Y. Zoological Society

COVEREED W^ITH LEATHER-LIKE ARMOR
The hard outer skin acts as a protection against the onslaught of small

predacious fishes. An adult hippocampid averages about 3] ins. long
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Courtesy of the N. Y. Zoological Society

CAPTIVE SEA HORSES
The artificial raising of sea horses presents many
difficulties, because of their great sensitiveness to

environmental changes such as food, temperature,
sahnity, and pressure

sea horse, as flounders and other marine

fishes may also direct their eyes independ-

ently of each other.

Closer observation reveals the singular

structure of the mouth and jaws, which

are located at the end of the long snout-

like extension of the head. In comparison

to the size of the head the mouth is un-

usually small. Here are no powerful,

crushing jaws, and no sharp teeth for

tearing flesh. Hippocampus must neces-

sarily subsist on a diet of small, soft-

bodied marine creatures. Naturalists

have discovered that its food consists

mostly of small crustaceans which abound

in countless numbers in the ocean.

Notwithstanding the universal interest

shown in Hippocampus since the days of

the Greek philosophers, it was not until

comparatively recent years that any

definite knowledge was gleaned concerning

the reproduction of these bizarre knights

of the sea. In view of the many odd dis-

similarities that have already been noted

between these creatures and other marine

dwellers, one is not surprised to encounter

interesting differences in this important

function of perpetuating the species.

As usual among fishes the males are

somewhat smaller than the females.

Comparing the two, it is noted that the

male possesses a sac or pouch which is

absent on the female. This is situated on

the fore part of the body in the region

where the tail begins and is called the

brood pouch.

During the season of reproduction the

females deposit their eggs in this brood

pouch. This transference of the eggs

from the female to the brood pouch of the

male has been observed by few naturalists.

Indeed, the only full description of the

process was given by Dr. Filipo Fanzago

of Naples, in the year 1874.

Several approaches between the male

and the female are required for this trans-

ference. Each time the female deposits a

small number of eggs in the pouch. The
exact number is not known although it is

Courtesy of the N. Y. Zoological Society

ON THE ALERT FOR A MEAL
At the end of the long snout is a little trapdoor-

like mouth through which the sea horse sucks its

food .
-
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probable that oftt'ii only a single egg is

left at each visit. Many females may
visit the same male until the pouch be-

comes greatl}^ distended with its potential

burden. It is assumed that fertilization

occurs during these acts of transference.

After a period of incubation the young

hatch within the brood pouch of the

parent and are eventually ejected from

the opening through which the eggs had

entered. Except that the newly-born

hippocampids are much smaller, they re-

semble the adult in general form. Im-

mediately upon emergence into the world

these miniature steeds of the sea learn the

value of their monkey-like tails with

which they cling to any convenient

anchorage.

After watching Hippocampus for some-

tmie one begins to wonder how these

slowly-moving creatures escape the at-

tacks of the many larger and ferocious

fishes that roam the seas. As it is impos-

sible for them to defend themselves in

combat, they must resort to other means

American Museum Photograph

A MALE SEA HORSE
This photograph clearly shows an enlarged brood

pouch in which the eggs are incubated, and from
which the young eventually escape

Courtesy of the N. Y. Zoolojirnl Soruljj

CURVES
The graceful curves of the sea horse have inspired

artists since early times to make use of them as

motifs in decorative design. Its varjang poses

are always fascinating

for protection. Probably the most effec-

tive is their protective coloring, which

renders them inconspicuous in their

natural surroundings of eelgrass and sea-

weed. Those familiar with the little

brown sea horse of the Atlantic coast are

surprised to learn that there are species of

a bright red, pink, or yellow color in the

Mediterranean; each, of course, in keep-

ing with the vegetation common in the

vicinity where the sea horse is ordinarily

found. Even within a species there may

be a marked variation in shade, as any-

one may note upon watching the speci-

mens in a pubhc aquarium. .

In some species common to southern

seas extreme forms have been observed.

Probably the most exaggerated of these

are the sea dragons {Phyllopteryx eques

and P. foUatus) of AustraUa. In these

species, which often reach a length of

twelve inches, there are long, leaflike

appendages on the body and tail which

closely simulate the seaweeds among
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American Museum Photograph

AN AUSTRALIAN SEA DRAGON
Showing the grotesque form of Phyllopteryx eques which renders
it inconspicuous among the seaweeds where it hides for

protection

which they are usually found. So nearly

•do these strange fishes resemble their

surroundings that they easily escape the

attention of their enemies. The intimate

life histories of these unique marine in-

habitants remain obscured in mystery

to the present day, although their exist-

ence was recorded at least a century ago.

As previously mentioned, all attempts

to keep hippocampids for any length of

time in small salt-water aquariums have

to the present time been futile. Sooner

or latter the captives succumb in the

unnatural environment.

Although every biologist who has

attempted to raise Hippocampus has his

own notions as to the reasons

for his failure in the attempt,

it is probable that many
factors combine to cut short

the natural span of life of

these fish. The salinity, pres-

sure, and temperature of the

water, as well as the proper

food, have much to do with

the matter. Living crusta-

ceans suitable for feeding the

sea horse are not always

available, and as this type of

food seems an absolute neces-

sity, any substitute is very

likely to promote disastrous

results.

In the large public aqua-

riums, where tanks can be

supplied with running water

and where proper food can be

obtained, healthy sea horses

may be kept alive for about

a year. In a few instances

they have been kept alive

for from two to three years,

although this is very unusual.

Specimens for the New York

Aquarium are often collected

along the Atlantic coast at

Atlantic City, and at Sayville

on the south shore of Long

Island. Visitors to Long Beach and Jones

Beach on Long Island have found sea

horses washed ashore in the tangled sea-

weeds and left stranded by the receding

tides.

In public aquariums Hippocampus is the

star attraction and there is seldom an hour

during the day when there is not a group

of inquisitive visitors watching the

performance of these unique creatures.

Here is displayed all of the pomp and

high-spirited dignity of Arabian stal-

lions. As they approach through the

water, heads erect and with their feather-

like fins vibrating in the radiant sunlight,

their very appearance stimulates the
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iniajiination, and one begins to wonder if

they may not be responsible for some of

the strange tales of sea monsters that

originated with the navigators and ex-

plorers of the ages preceding science. It

would be an easy matter for such ac-

counts to originate and grow with astound-

ing rapidity at each successive telling.

Indeed, the accounts of Hippocampus

become more and more fictitious as one

delves into the works of the older writers.

Much that is known regarding the

habits of these quaint animals has been

learned by observing them in aquariums.

It has been noted in such observations

that the sea horse is a more or less

solitar}' animal. Unlike many other

fishes, hippocampids are seldom found in

schools, and w^hen placed together in an

aquarium, they show decidedly unsociable

traits. Often they will be seen nibbling

at each other's tails,—a trait not likely

to encourage sociable instincts. It is

true, of course, that many sea liorses may
be seen grasping the same blade of eel-

grass in an aquarium, but this appears to

be due to the fact that the eelgrass

provides the only suitable anchorage for

the sea horses and not to any desire on

their part to congregate.

Sometimes they appear in a playful

mood, lurking in the cool, green shadows

of the depths, and frequently making
excursions to the surface. Occasionally a

pair of sea horses are seen with their tails

interlocked, apparently enjoying a tug

of war.

In art the sea horse has long held a

prominent place, being used in decorative

designs of every description.

Considering the great diversity of

attractions of the present day, it is grati-.

fying to find that people still retain a

keen interest in Hippocampus, the mys-

terious fish which stirred the imagination

of the ancients.

Drawing by Fred Mason

In Playful Mood
SEA HORSES OFTEX CATCH HOLD OF EACH OTHER's
TAILS AND PULL IX OPPOSITE DIRECTIOXS AS

THOUGH EXJOYIXG A TUG OF WAR
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Devon Coast, near Wembury, England, an Ideal Collecting Ground for Cowries

COWRIES
The Life History of This Little Marine Animal, Which for the First Time Has Been

Induced To Lay Eggs in Captivity

By marie V. LEBOUR,
Naturalist at the Plymouth Marine Laboratory, England

COWRIES, sometimes called "black-

amoor's teeth" and known by a

variety of other names, are so

common that a description is unnecessary.

Almost everyone has collected them from

our sandy and gravelly beaches and made
them into necklaces or other ornaments.

Trivia ewopea, to give it its full scientific

name, is the only British representative of

those beautiful cowries, so beloved by

collectors, conspicuous in museum collec-

tions by virtue of their brilliant colors and

polished surfaces. Few have seen them

alive, and perhaps not many know that

these shells have such a high polish, be-

cause in life they are covered by part of

the soft animal which lives inside.

A mollusc shell is only part of the ani-

mal itself. It is secreted by that animal

as a protection for its soft parts and into

this shell it can usually withdraw entirely.

This is the case with the cowrie ; when it

is frightened or unhappy, only the shell

can be seen, and it looks exactly like the

shell anyone may pick up on the shore.

If searched for between tide-marks, how-

ever, on many of our coasts the Hve ani-

mal may be found lurking under rocks and

stones or creeping on those colonial ani-

mals known as compound ascidians.

Compound ascidians are sea squirts which

Hve together in masses, often covering

stones and sea weeds and varying enor-

mously in their wonderfullybrilHant colors.

Pretty as the little cowrie shell is as we

usually see it, it is not to be compared for

beauty with the living animal. In its

natural home the cowrie looks a very

different creature from the cowrie shell of

the shore. The first thing to be seen is a

brightly colored, soft animal, crawling

along rather Hke a snail. It has two thin,

pointed feelers, the tentacles, with dark

eyes at their bases and, waiving in front,

a tubular structure, the siphon, through

which it breathes. It crawls along on a
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soft, broad foot, and abov(^ this is a fold

of the body known as the mantle, which

rises up on each side of the shell and

covers it more or less completely.

The color may be yellow or orange;

the body pale or dark; often with brip;ht

spots. If crawling on a bright orange

ascidian, the body is frequently of the

same color with dark spots; if Hving on

lighter colored ascidians, it may be pale

yellow with orange and purple spots.

On the under surface there are soft

processes sticking out, probably sensory.

Between the eyes and below the siphon

is the mouth, which is difficult to see.

Connected with it is a long trunk which is

withdrawn unless the animal is feeding.

When feeding, however, this long trunk

is very conspicuous and the food can be

seen passing along into the animal. The

mouth with the trunk withdrawn is

shown in the upper right of the drawing at

the bottom of page 191, which represents

a young animal fi-oni the lower surface.

Sometimes the cowrie lives in deeper

water and can be taken in a dredge.

In these cases, also, it is feeding on com-
pound ascidians.

If one touches a live cowrie it imme-
diately withdraws into its shell, and tiieri

we can see the shell just as if we had
picked it up on the beach. There is no

sign of any live animal at all. If uc

examine the shell, we see that it is oval in

shape, rounded above, flat below, nar-

rowing at each end, the slit, aperture, or

shell mouth on the under side. There

is no coiled part visible in this shell, as

there is in an ordinary snail or whelk.

This part, known as the spire, is entirely

hidden in the adult cowrie. In the young,

however, this is not the case. The young

shell has a distinctly spiral shell, and it is

found that the outer margin of the shell

gradually grows up and surrounds it, so

that, when the thickened lips which bound

Photograph by D. P. Wilson

THE MARINE LABORATORY AT PLYMOUTH, ENGLAND

Where the life history of the cowrie was worked out by Doctor LeBour
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THE COWRIE LAYS ITS EGGS IN A COMPOUND ASCIDIAN
At the left is shown the front part of a cowrie as seen from underneath. It is eating a compound
ascidian. A dotted line drawn from the letter T indicates the trunk. The drawing at the right shows

several egg capsules laid by a cowTie in a mass of Botryllus, a compound ascidian

the shell mouth are complete, they entire-

ly hide the spire.

The life history of the cowrie is very

interesting and very little of it was known
before this research was made at Plym-

outh. Before 1926 nothing was known
at all as to its eggs and larvae. In that

year Professor Pelseneer discovered on

the French coast that the cowrie lays its

eggs in compound ascidians. He found

LIVING COWRIES SEEN FROM ABOVE
The letter E indicates the eye; F, the foot; M, the mantle; Sh, the
shell; S, the siphon; and T, the tentacle. A fold of the spotted, gayly-
colored mantle of the cowTie is shown partly covering the shell. At the
right the shell is nearly concealed. Secretions of the mantle give a

high poUsh to the shells of all species of cowTies

small vase-shaped capsules full of eggs

embedded in holes in the ascidians, and

these were the eggs of the cowrie which

had eaten holes in the ascidian and laid

its eggs in it. Professor Pelseneer was not

able to persuade the cowrie to lay eggs in

captivity, but he hatched out some of the

eggs and kept the larvae for a few days.

These larvae were peculiar in having an

accessory shell round the true shell.

Now, most marine

molluscs have plank-

tonic larvae which float

in the surface layers

of the sea. They are

then provided with a

winglike structure
called the velum or

veil, bordered by small

hairs, the cilia, by

means of which they

move and feed. A few

cases are known in

which this free-swim-

ming larva is provided

with an accessory shell

which forms a float

and which disappears

after larval life. This

is the case in our

cowrie.

Attempts were made

in the Plymouth La-

boratory to induce
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cowries to lay their

og;f2;.s in aciuaria and,

after keeping several

for some months and

•iiving them fresh

compound ascidians

constantly, some of

them in June actual-

ly did lay eggs in

some of the ascidians.

The best for the egg

deposition was a com-

mon ascidian known
as BotryUus and one

of an orange color

was chosen, probably

because the cowrie

eggs are orange and

they would be less

conspicuous.

Holes were eaten

in the BotryUus and

egg capsules laid in them. The capsules

were vase-shaped, having a main rounded

part, completely embedded, containing

the eggs, and the mouth projecting from

the hole as a wide lip with thickened base

covering the eggs. The lips of the cap-

sules are conspicuous as they emerge from

the surface of the ascidian.

EGGS AND LARV.E OF COWRIE
Drawn to scale. The figure at the left shows an egg capsule which wa^ 4.8
mm. long, as laid in a colony of BotryUus (as shown on the top of page 190).
Number 2 illustrates the early larval stages. The lettrjr A indicates the
accessory shell, and the letter V, the velum. Number 3 shows the later

larval stages, and Number 4 the operculum (shutter) in old and young
larva?

It was difficult to keep the ascidian and

eggs alive, but by choosing a small piece

of ascidian, already attached to some

object, some of the eggs were successfully

kept alive until hatched and the larvae

reared until they were ten days old. This

was enough to show their characters, and

similar larvae could then be picked out of

YOUNG COW'RIES AFTER METAMORPHOSIS
The upper figures show the young cowrie from above and underneath. The lower figures show diflfer-

ent views of the voung cowrie's shell
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LARGE WEST INDIAN COWRIE CLIMBING THE STEM OF A MANGROVE
From a group in the Darwin Hall at the American Museum of Natui'al History. This species is

Cyprsea exanthema

the plankton caught in the tow-nets.

It was thus possible to find all stages of

larvse until they

were ready to

change into young

cowries. These later

stages could be kept

in bowls or aquaria

and the metamor-

phosis from free-

swimming stage to

crawling stage ac-

tually seen.

The newly hatch-

ed larva has a con-

spicuous velum and

the accessory and

true shells indicated

but not completed.

In a few days both

shells are formed,

thin and clear and completely covering the

true shell; the velum conspicuous, foot,

EAST INDIAN TIGER COWRIE
This beautiful cowrie {Cyprsea tigris) is highly

variable. Its polished, gayly-colored shell shows
chestnut-colored dots on a light ground. In
certain individuals these dots are united in large

blotches, while in others they are so faint that

they practically disappear

the accessory shell

mouth, tentacles and eyes all formed.

As the larva grows, the flattened shell

becomes spiral, the

velum slightly four-

1 o b e d and very

large. In the later

stages the larva

looks like a butter-

fly with wings out-

spread, the large

lobes of the velum

coming out from the

mouth of the shell

—

a most beautiful lit-

tle object. In this

free-swimming
stage it eats the

minute plants of

the plankton, chief-

ly diatoms, which

are brought to the mouth by the ciliated

groove round the velum.

This planktonic life lasts for some time,
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probably a iihuiIIi oi' moic, and llini llic

little animal, onlN' atxmt 1.2') mm. across

the shell, is nvuly to chan.iic into the

has fii'ow I

crawling-.

'l"'h(' acci'ssorN
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the shell. When the posed spire. It nowiiu.iiLii.
A SMALL WEST INDIAX COWKIE ' '.

crawling stage is v^h^wn from above and beneath. This cowrie is
changes its mode ot

reached, this door closely related to the British cowrie described in feeding and begins
,

'
Pf ,

,

this article and belongs to the same genus. It is , , „„™„^,,„,1
IS cast off, the ve- j^^own scientifically as Trivia pediculus ^O eat compound

luni disappears, ascidians in the

and the mantle which so far has been usual way. As it grows, the shell be-

inside spreads out round the shell, a comes ridged and the aperture thick-

breathing siphon is formed, the foot ened, the spire gradually being cov-

THREE SPECIMENS OF THE LARGE W^EST INDL\N COWRIE

Of the species Cyprxa exanthema. The left figure shows the shell opening as seen from below. The

central and right hand figures illustrate two stages of color variation. I sually the color pattern

exhibits light dots on a dark background. (Compare with Cyprxa examthema on page 192)
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ered up. The cowrie is now fully de-

veloped.

The whole process can be watched and a

series of growth forms collected. First,

the adult cowrie laying her eggs; then the

eggs hatching and producing the free-

swimming larvae; its growth in the plank-

ton when possessing a velum; its meta-

morphosis to the crawling stages; and

finally, the change of the form of the shell.

A beautiful and complicated life history.

Perhaps one wonders why there are

such elaborate changes. It is very usual

for animals living on the sea floor to have

free-swimming young which float near

the surface in the plankton. The ad-

vantage is obvious. It takes away the

young from their birthplace. If all were

to hatch in one small area, the food would

probably be insufficient for them, and it is

an effective means of dispersal, because all

planktonic life is carried about in the sea

by waves, currents, and winds, and is in

constant movement. Those larvae which

survive, and they have innumerable

enemies always ready to eat them, may
settle on the bottom very far away from

the parent home. The cowrie has a wide

distribution. Knowing its life history,

we can understand why this is so.

It is interesting to find in the few cases

that are known of the young of some of

the larger foreign cowries that these do

not possess an accessory shell, their eggs

and larvae being in many ways unlike

those of our little British shell. There is

also evidence in the internal anatomy of

our cowrie that it is not very closely re-

lated to those large and handsome

foreigners and its life history bears this

out. It is to be hoped that further work

may be done on this interesting subject in

those countries where different kinds of

cowries are to be found in profusion.

British cowrie shell as it is usually found without the living
ANIMAL, SHOWN FROM ABOVE AND BENEATH. ThIS PARTICULAR

SPECIMEN MEASURED 10 MM. IN LENGTH
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Grasshopper

ADVENTURES
WITH TRAILSIDE INSECTS

"Close-ups" of Some Insects at the Bear Mountain Trailside Museum
and the Emotional Responses of Their Observers

By WILLIAM H. CARR
Assistant Curator, Department of Education, American Museum

Believing that one living creature, whether it he a grasshopper or a bear, is of more importance in the

eyes of a visiting public, than many inanimate objects, the Trailside Museum at Bear Mountain,

New York, operated by the Department of Public Education of the American Museum of Natural

History, under Mr. Carr's direction, last summer decided to satisfy the demands of its insitors for

live animals large and S7nall. The bears were maintained, appropriately enough, in the Bear

Mountain Zoo and the grasshoppers in the museum near by. The knowledge concerning insects

and mammals which these live exhibits contributed to the city visitors was considerable, while the

reactions of the observers in turn aroused the keenest interest on the part of Mr. Carr and his associates.

—The Editors.

WE once knew a young man who

delighted in catching wild bees,

hornets, and wasps, in his

bare hands. He would hold the strugghng

insects cupped between his two palms

and later release them buzzing with loud,

insistent protestations, but unharmed.

The man also was uninjured! Others were

encouraged to try the same experiment.

"Just clap your hands over a bumble-

bee while it is getting pollen from a

flower," he would say. "Hold it for

awhile. It won't harm you !

"

This youth, so far as we are aware,

had no other particular regard for insects

beyond demonstrating his unusual ability.

While we were glad to watch him in

action, we would not advise others to

follow in his footsteps for reasons purely

personal and painful

!

We have observed many forms of ex-

pressed human interest in the insect world

as a whole, from this strange bee- and

hornet-catching propensity to the use of

butterfly wings as decorations for glass

serving trays, from the employment of



Photograph by Wilfred Miller

THE MONARCH'S FOOD
Milkweed is the favorite food plant of the colorful

monarch butterfly larva, which devours the

leaves and sometimes the blossoms

Photograph by M. C. Dickenson

BEFORE AND AFTER
At the left the larva is ready to change into the

pupa form (chrysahs). A chrysalis is shown
at the right

Photograph by Wilfred Miller

TRANSPARENCY
Just before emergence. The monarch is shown
faintly outlined within the thin covering of its

transformation chamber

Photograph by Wilfred Miller

THE CHRYSALIS OPENS
The "green house with golden nails" has split

along several lines. Its u.sefulness will soon be
past
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EMERGING HALF WAY
The monarch has begun a downward retreat from Slowly the butterfly enters the outer world. The
the ruptured chi-ysalis wall, the .^egments of larva was discovered August ] . It transformed
which gratlually part as the insect emerges August 16, and emerged August 31

Photograph by Wilfred Miller

out!
It clasps the deserted chrysalis cover and rests

for a time before climbmg upward to await an
unfurling and strengthening of the wings

Photograph by M. C. Dickerson

READY TO FLY
Soon'the monarch will l)e off on its journeys among
flowers and through field and woodland on its

flight to the South
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beetle wings in manufactured scarf pins

to the exhibit of carefully mounted insects

in scientific collections. In addition to

these varied considerations we have also

witnessed what might be termed purely

emotional or, in certain instances, de-

tached or real intellectual interest in

insects as demonstrated by visitors to our

Bear Mountain Trailside Museum.

From the beginning of out-of-door mu-
seum activity, captive insects have been

in favor. At one time, during the past

season, we displayed forty-four different

kinds—all adequately housed and fed.

Pubhc approval of this exhibition was

sincere and stimulating.

We had endless opportunity to acquaint

ourselves intimately with the diverse ways

of the insects under our supervision.

But, as the days passed, we found our-

selves growing more and more interested

in the people who viewed the collection.

The exhibit virtually became a laboratory

for the study of human reactions to visual

symbols as embodied in the appearance

and general nature of living specimens.

We discovered, among other things, that

the principal characteristics of individual

common species that attracted the greater

number of onlookers were quite obvious.

In order of importance they were

:

1. Color

2. Movement
3. Form
4. Habit (as depicted in accompanying charts

and illustrated diagrams.)

Practically every human feehng seemed

to be aroused by virtue of our insect

troup. We seriously considered the pos-

sibility of concealing a camera in the rear

of the tables, to record the facial contor-

tions of unsuspecting gazers. Everyday

emotions, expressed in series of faces,

were: admiration with a hint of awe,

called forth by the monarch butterfly

and its life history; amazement at the

brilliant, intense green of some beetles;

disgust at certain grotesque, corpulent

Photogrnph hy Wilfred Milter

EXHIBIT OF LIVING INSECTS
This collection in the Bear Mountain Trailside Museum attracted and interested many persons._ A
magnifying glass was placed in a sliding frame to enable visitors to obtain a "close-up" of various

species displayed
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A WINGLESS GRASSHOPPER
Sometimes called the "cave cricket." The picture is enlarged to show leg markings and structure.

The long hind legs suggest an explanation for the creature's ability as a jumper

with photographs showing different stages

of the monarch butterfly's development

from egg to caterpillar, to chrysalis, and

eventually to adult. She would read the

labels aloud to the little boy, calling his

attention to the mysterious transforma-

tions pictured there upon the wall.

However, butterflies, as rightfully re-

garded by nearly everyone, were not

considered in the category of "bugs."

Caterpillars, on the other hand, were met

with distaste and scorn though they were

not "bugs" either!

We had a particularly fine larva of the

hickory horned devil, that gave rise to

more expressions of disgust than any

other museum inmate, although to us it

was a spectacular, handsome animal.

Its rotund body, with rather fantastic

protuberances and somewhat alarming

mein, drew remarks such as these

:

"Oh! Isn't that terrible!"

"I think he's horrible!"

If the outraged visitor had paused long

enough to read the sign above the offend-

ing insect's cage, his repulsion might have

been tempered a bit, for it told of the

moth that would appear once the hickory

horned devil had pupated and had rested

for awhile.

For the edification of a visiting pubhc

we always Uked to refer to Bacon and

Shakespeare when we endeavored to

label briefly the metamorphosis phase in

the Hfe histories of butterflies and moths.

To this end we have frequently employed

the following lucid and thought-provoking

quotations, similar though they may be

:

The caterpillar towards the end of summer,

waxeth volatile and turneth to a butterfly.

—

(Bacon's Nat. Hist. Century, viii)

and
. . . there is a difference between a grub and a

Butterfly; yet your butterfly was a grub.
'

(Coriolanus v.4, 10, Globe ed. 1873)

If for no other reason, these statements

are a valuable aid in dispelhng the cater-
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KATYDID.
hp:ad on

An I'lihirjiiiHl view

of tlie katyditl's

"face." The "sound
box" is located

above in the V-
shapeil wing angle

^

SIDE VIEW
Note the superficial

similarity in surface

cf the katydid's
wing and the oak
leaf upon which it

rests

Photograph

by Wilfred Miller
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Photograph by Wilfred Miller

WALKING STICK
This twiglike insect was responsible for much curiosity on the part of Trailside Museum

observers

pillar "disgust" reaction with the promise

of better things to come! Many people

would rather listen to Shakespeare than

to museum label composers

!

To us, the impressions of olden writers

about insects hold much fascination. We
find that, human nature being as it is,

practically the same popular conceptions

prevail today that held sway three and four

hundred years ago. One may easily draw an

analogy between the present and the past.

We have little doubt that the "average

visitor" to our museum had about the

same notions of beetle grubs, and butter-

fly and moth caterpillars, that Chester

did, in "Love's Martyr," when he wrote

the following:

Of wormes are divers sorts and divers names,

Some feeding on hard timber, some on trees.

Some in the earth a secret cabbine frames,

Some live on tops of ashes, some on olives;

Some of a red watrish color, some of green.

And some within the night like fire are seen.

We have learned that only a most

casual, superficial knowledge, often no-

where near as detailed as Chester's, is

prevalent where insects are concerned.

In our efforts to tell of facts related to

insect lives, we find, therefore, that as a

rule only the simplest of explanations

should be forthcoming. In supposing

that our visitors possess previously ac-

quired information, we err. It is neces-

sary to lead them along, step by step,

through a very small portion of the en-

chanting labyrinth of details that sur-

round our exhibits. If we insult the

intelligence of a few, we are sorry. After

all, it is the vast majority for whom we

work. Frequently, children, thanks to

modern training in biology and nature lore,

inadequate though it may be, possess a

greater fund of information than their

parents—or have the parents forgotten?

At any event, our attempts at nature
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SILVKU-Sl'OTTKD SKII'PKK

This Inittcrfly has an erratic flijilil

that susgests "skii)i)iiiK" thr()u,i:;h

the air

exposition arc cxtiviucly v[v-

niontaiy and we are not one

hit ashauKMl!

One of our .stellar insect

performers was a large,

healthy praying mantis.

Ivirlier in the year, one of

these creatures had been

found at Jones Beach, on Long

Island. It had frightened

bathers there and was duly

killed. An account of the

mantis in one of our foremost

daily newspapers was about

as truthful as the supersti-

tions quoted by Muffet, in

his Theater of Insects, composed in the

early Sixteen Hundreds.

. . . they are called mantes, foretellers, either

by their coming (for they first of all appear) they

do shew the spring to be at hand, so Anacreon

the poet sang; or else they foretell dearth and

famine as Caehus the schohast of Theocritus

have observed. Or lastly, because it alwaise

holds up its forefeet like hands praying as it were,

after the manner of their diviners, who in that

gesture did pour out their supplications to the

gods. . . .

The newspaper story was the direct

antithesis to this old description. Muffet's

rewrite continued that,

So divine a creature is this

esteemed that if a childe aske the

way to such a place, she will

stretch out one of her feet, and

shew him the right way, and sel-

dome or never misse.

No, the newspaper tale

gave anything but divine

quahties to the praying

mantis. It was described as

"dangerous," "unsafe," and

"looking for trouble."

Many of our guests had

read the account of the Jones

Beach mantis, and they

A MEADOW GRASSHOPPER
It is interesting to compare this

insect with its relative the katydid

on page 201 and note the similari-

ties and differences

Photograph by M. C. Dickerson
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WHITE-LINED SPHINX MOTH
The larvae of this moth feed upon currant bushes, grape, plum, and many other plants

looked upon our specimen with mis-

givings. The young man who was re-

sponsible for the well-being of our insect

family, had much explaining to do. He
repeated over and over again, that the

mantis was not ferocious in the way the

newspapers would have one think. He
called attention to the old adage that

gives the excellent advice, "don't believe

all you read in the papers!"

This was a clear demonstration of the

effect of wrong information upon a credu-

lous public, and to illustrate the point,

the praying mantis was "Exhibit A.

"

One of the ever-present fallacies con-

cerning insects, birds, reptiles, and other

animals, is that of endowing them with

human-Hke attributes. We find it im-

possible to descend or ascend, as the case

may be, to the animal's level—to occupy

its place in the sun and therefore to

describe it in its own terms. We weave

our own interpretations into any word

picture we create. This anthropomorphic

leaning is unfortunate. We saw it clearly

emphasized in our visitors' reactions to

insects. Once more the praying mantis

could be cited as an example, both ancient

and modern, for Muffet's quotation,

among other things, endowed the mantis

with the characteristics of a prophet, and

the news reporter referred to it as a

trouble seeker.

An insect that aroused admiration was

the walking stick. Our label called atten-

tion to the close resemblance between the

creature and the twigs upon which it

clung. The inference was that the walk-

ing stick, because of its ability to mimic

its surroundings, would be difficult to see

and would escape many an enemy by this

means. Here the quality of "cleverness"

was a prominent feature, from the ob-

servers' viewpoint. Whether the walking

stick was aware of being clever was quite

another matter.

Some of our insects were quite small, so,

in order to facihtate examination, we
devised a magnifying glass that was con-

tained in a sHding frame. The frame could
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ASTKUIAS
The wiii^ iiiarkinf2;s i)t' this I'd pit io

poh/.i-cni's are sli^litly al)ii()nn.'il.

Note the short-honied KrasshopjM'r
oil tlie same stalk

be moved along a track and

tlu> glass thus brought to bear

upon some twelve different

cages. At oncc> this scheme

was popular, and as we sat

in our office, on a busy Sun-

day afternoon, we could hear

th{> frame squeaking back

and forth as numerous per-

sons used it to advantage.

One of the insects magni-

fied, was the grasshopper.

Enlarged about four times

this creature presented rather

an uncanny appearance as it

rested upon the cage bottom or fed upon

blades of grass. One day we heard a visi-

tor tell his companion that grasshoppers

had loud voices, all of which was correct,

if he were speaking of the male gender of

long-horns. But the man did not stop

here, he went on to say that he under-

stood that they ''sing best when someone

cuts off their heads."

This remark interested us at once and

we inquired whether the m.an had per-

sonally tried the experiment. He said

that he had "only heard of it" *and

could not tell whence his information had

come. Shortly after this,

while leafing through an old

book, we came upon a state-

ment made by Giraldus

Cambrensis, in 1187, in refer-

ence to the grasshopper.

Among other things he said,

with quite apparent untruth-

fulness, that,

they sing sweetest when their

heads are cut off, and when they

are dead better than when they

are alive.

This was a strange coinci-

RESTIXG
The white margin along the under
wing is very striking. The white-
lined sphinx moth is a beautiful

shade of olive-brown, buff, black,

and reddish—truly a remarkable
color combination

Photograph by ^T. C. Dickcrson
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derice, but who may say whether our

visitor had been influenced, in any way,

by the same source?

Only once did we hear a sermon deliv-

ered as a result of our insect display. The

grasshopper was the

object of this dis-

course and the ants

near by, no doubt,

helped to suggest

the tale. A father

with three children

in tow, pointed to

the grasshopper and

spoke of its fabled

shiftlessness as re-

lated in this verse

:

As long liveth the

mery man (they

say)

As doth the sory

man, and longer

by a day;

Yet the grasshopper

for all his sommer

Photograph by Anna K. Berger

PRAYING MANTIS

One of the guests at the Trailside Museum

piping

Sterveth in winter wyth hungrie gryping.
—Ralph Royster Doyster

We have heard much about the grass-

hopper's improvidence, but regardless of

this, his tribe does not appear to decrease

!

At any rate, we hope the children bene-

fited by the moral

.

The sliding enlarging glass

also passed before the cage

containing crickets and

katydids. We imagined

that nearly all of our

guests had heard
of the Cricket on
the Hearth, and of

the refrain, ^'Katy-

Pholograph by Harold Whitford

did"—"Katy didn't" and our conjec-

tures were well-founded, for th(^se two
musical insects, especially when peered at

through the glass, were greeted as old

friends by most people. While many had

never before seen

the animals, they

had, none the less,

heard of them and

were pleased to

make their ac-

quaintance.

We were once

asked whether our

visitors showed af-

fection for any of

the insects, and we
answered,

"Yes, many of

them professed a

warm regard for the

cricket, with the

katydid running a

close second."

As we look back

upon our adventures with people and in-

sects, or with insects and people, as you
will, we realize more and more how infinite

are the sources of human promptings that

come to fight in strange and unexpected

ways. We may never have sufficient depth

of insight to solve the riddle of

why people think as they do.

In groping bhndly for the

answer, we may, never-

theless, discover a

great many sugges-

tions; and sug-

gestions are better

than nothing

—

sometimes

!

American Copper
a dainty little butterfly
with gaily painted wings
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Kartabo Point, the Junction of Two Great Streams

TWILIGHT AND DAWN IN GUIANA
A Pageant of Nature Staged in the Jungles of South America

By STANTON C. CRAWFORD
Johnstown Center, University of Pittsburgh

LIVING at the edge of a piece of open

woodland, I have often watched and

hstened to the activities of wild

things at dusk and dawn, and wondered

about the life of that transition zone lying

between darkness and daylight. In

summer twilight the last sleepy notes of

daytime birds come from shadowy

branches. Nighthawks circle against the

pale sky. Bats flit about and the whip-

poorwill calls.

Why do nocturnal forms of life begin

activity as diurnal ones withdraw? In

the morning, why will the animals that

are normally abroad at night retire just

when the conditions of life become best

for the daytime ones? Such problems were

prominent among those that I hoped to

solve, at least to my own satisfaction, in

visiting Kartabo, William Beebe's former

biological station in British Guiana.

Animals of the night, I know, show

many adaptations of form and function

that make for successful activity in the

darkness, and there are in some cases

certain apparent advantages to be real-

ized through the adoption of the nocturnal

habit. But it is easy for man to err in

ascribing reasons for the doings of lower

animals. True, the species that shun

daylight exhibit many unusual refine-

ments of the sense organs, especially in

the direction of delicate tactile, olfactory,

and visual devices. Some, like the fire-

flies and click-beetles, produce light.

Animals may gain from nocturnal living

such advantages as the evasion of natural

enemies that are abroad in daylight, or

avoidance of the evaporation that sun

and wind would cause from a delicate

external covering. Their preferred food

objects may also be light-shunning forms;

or they may be more readily acquired at

night on account of easier concealment of

the hunter, or perhaps through better

conditions for detecting victims or other

food by the sense of smell. For any

purpose, the olfactory sense may be more

effectively employed at night, because of

greater atmospheric humidity and rela-

tive absence of upward air currents.

Then, too, there may be better conditions

for communication between individuals

and for detection of the approach of

enemies or friends; odors travel farther

and are apparently stronger in the damp
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Courtesy of S. II. Williams and H . D. Fish

DEEP JUNGLE
Near Kartabo, at the junction of the Mazaruni and Cuyuni rivers in

British Guiana

air; sounds produced have less competi-

tion; light-making organs are of value

at night and useless by day. Neverthe-

less, it should not be supposed that, except

by the higher mammals, the night time is

consciously chosen on account of any of

these possible advantages.

It might be considered that these bene-

fits associated with activity at night are

factors that in some way modified the

ancestral stock of the present forms, and

have made these various races nocturnal

in habit. But certainly there is more to

the explanation than is reflected in these

considerations.

Beyond the recounting of these condi-

tions of the nocturnal activity of animals

lies m}^ interest in the life

of twilight and dawn.

d" '•' t.-^if^*** Here is a world in itself,

>V'r^;<^'~'«'^ '"^nd an enticing one.

T-^'^^'*%m^k ^^^hy ^lo ^ot all nocturnal

animals retire together

in the morning when a

certain threshold of light

intensity is reached? In

the evening, what dic-

tates that the daytime

forms shall drop out of

the scene one by one,

while the species prefer-

ring the night appear in

sequence throughout the

pei'iod of dusk, rather

than together when the

shadows finally merge in-

to darkness? One sees

the nocturnal forms grad-

ually replace the diurnal

ones until a whole new
population is abroad;

but though he may watch

carefully and ponder
much, these queries will

find no ready answer.

With such an innate

feeling for these times of

the day, and wishing to

know better the elusive animals of twilight

and dawn, I settled down for the summer
at Kartabo, on the level point of land

between the Mazaruni and the Cuynni

rivers. Here, at the junction of these two

great streams in the heart of the rain

forest, with the jungle towering behind,

the great sheet of water ahead stretching

on to the Essequibo, the far jungle walls in

sight beyond the rivers, and the clouds

piled high, I planned to watch and listen

for the rising and retiring of the forest

citizens, in a succession of such dawns and

dusks as I had never experienced before,

and perhaps could never know again.

The experience suffers in being written,

but I have endeavored to set down an
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accurate picture of llic life of tropical

twilight and dawn, through coinhining

the actual recoi'ds of many evening vigils

and morning watches. In tiie inatei-iai

that follows, each paragrai)h describes

the life of a fifteen-niiiuite interval,

measured with leference to the moment
of sunset or sunrise, rather than to any

standard hour of the clock. 'I'hough no

problems find solution in this record, ihe

stage sees many changes of scene, and the

plaj^ers make their exits and entrances so

effectively that the nature lover, at least,

is content to put his questions by, and

enjoy the passing spectacle.

g.g g.g g.g g-g

Night comes quickly in the realm of the

equator, but the brief

dusk is filled with beauty.

There is not enough

breeze to disturb the

clear silhouette of the

palm trees against the

golden sky. In this low

country there is an un-

interrupted sweep of ho-

rizon which is lit with

color throughout the

whole circle, so that one

might easily be in error

in pointing out the west

had he not seen the sun

go down.

Here is peace; yet,

when one turns to notice

it, life is everywhere. The
martins are fluttering

about, and small seed-

eating birds sway on tall

grass stems. Humming
birds shoot by. In low

trees alert flycatchers are

vocal. The great-billed

toucans utter their coarse

calls, as with much in-

termittent fluttering they

awkwardly adjust them-

selves for the night.

Oiant caciques, astonishingly large orioles,

arc coming in singly from some di.stant

feeding ground.

From the jungle; parrots fly to chosen
roosting places in the chjarings, and par-

rakeets arc going in flocks from one; tree

to another at intervals. After much pre-

liminary visiting they will make a final

stop in some chosen tnje. The larger

tinamou, an inconspicuous bird of the

forest floor, has been whistling for a half-

hour, with her long-drawn-out calls.

The pileated tinamou, however, did not

begin calling so early as her relative, and
only since sunset is her sweeter trill

becoming frequent. Daytime lizards

apparently have ceased activity for the

r.nni.s., .,/ S. II. Willi,,,,,, .'

THE HAUNT OF THE RED HOWLER
A tidewater shore near Kartabo, whence, at intervals during the

night, comes the booming of the red howler monkeys
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Courtesy of S. H. Williams and^H. D. /

A DAYTIME LIZARD
{Iguana iguana)

It may be found scurrying among the dead and fallen bamboo leaves until sunset

evening, for they no longer rustle among
the dead and fallen bamboo leaves.

One must not overlook the insects and

their kin. On the ground ants continue

their hurried daytime activities. Crickets

begin to chirp from their burrows. Flut-

tering in the bushes are sundry small

moths. Centipedes thread through the

leaves, while in corners and crevices

tarantulas sit in wait for their prey.

Spiders, chiefly little fellows, become

active on the tall grass. Harvestmen, the

"daddy longlegs" of our childhood, stride

silently about.

The confluence of mighty rivers here

makes of the foreground a great reflector.

Mounting high, huge billows of cloud

catch a last gleam after the glory has

departed from the horizon itself. The

sun dropped from sight little more than a

quarter-hour ago, but it is already the

period of afterglow. The martins and

.seed-eaters are becoming quiet and hum-

ming birds pass less frequently. Flutter-

ing and calling, the flycatchers, kiskadees,

settle down in the bush-tops. The parrots

have found their perches and the parra-

keets are quiet in a palm. Only the

pileated tinamou is caUing now.

Some boas which were captured over a

period of days have been quiet in their

boxes during the hours of sunlight, but

now begin to show signs of interest in their

surroundings, their heads elevated above

the smooth coils of their thick bodies.

Longhorn grasshoppers and crickets fiddle

merrily, while occasionally a tree-frog

chirps. In the grass small millers are

frequent. Tarantulas as ever are watch-

ful and the spiders spin busily.

The eyes turn again to distant vistas.

The rivers are mirror-smooth. It is now
a good half-hour since sunset, and dark-

ness is coming on rapidly. Bats begin to

leave their hollow trees and flit about.

In his cage a giant armadiUo brought us
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by the liuliaiis is ;u'ti\('. l*"iiial sleepy

chirps are voiced by the martins and kis-

kadees. A lone, belated, hiiinminp; bird

charges past, perhaps from a final meal

of spiders. Calling as they prepare to

roost, terns gather in large numbers on

''the beacon," a decaying frame of timbers

marking a shoal in midstream. The cap-

tive boas are quite alert. Among the

reeds at the edge of the river another

heavy serpent, an anaconda, is hunting.

The tree-frogs unite their voices in strident

chorus. Huge marine toads appear, and

hop about solemnly, looking for ants;

one of them may eat two hundred insects

before morning. The leaf-cutting Coushie

ants start out on their nightly depreda-

tions; by morning some chosen tree may
be completely stripped of its foliage.

Clouds of midges appear and the noc-

turnal mosquitoes begin to make their

presence known. Harvestmen stalk eerily,

while the tarantulas still sit in wait.

All too swiftly another (|iiarlci- hour

has passed. I^'roiii benealli the bamhoo
chimps neai- at hand calls llie "\vh(j-arc-

you," a nigiitliawk; and another seems to

answer from a distant shore. A few kis-

kadees are making final sleepy flutters

in the palms and bamboos. Across a

mile of quiet water terns are heard. The
clear and emphatic trills of the tinamou

are coming less frequently from the jungle.

The last martin has become quiet. In the

bungalow, geckos, those tiny lizards with

adhesive pads on their toes, begin to

chatter from the rafters. Flopping in the

fast gathering darkness, the marine toads

are abundant. The tree-frog legion in-

creases its clamor. Insistently the boom
of big frogs comes from across the river,

and from a near-by swamp. Occasionally

a fish splashes in the dark water. Now
and then beetles drone through the air;

one collides with a tent-flap. Fireflies

begin to flash among the trees. Bom-

AGOUTI APPLES

Heavy-seeded Etaiballi fruits, which are eaten under shelter of darkness by the agouti, a large rodent
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THE HAUXT OF AXACOXDAS
These serpents frequent the reeds along the rapids of the Cuyuni River

hardier beetles tumble through the grass,

and roaches commence their nightly

racings over the tree trunks.

An hour has barely elapsed since sun-

set, but darkness closes down. The tree-

frogs continue their multitudinous chirp-

ings. From swamps of every range of

distance comes the deep guttural of frogs.

The bats are swooping low, with an occa-

sional chirp. Harvestmen are dancing

weirdly on the beach, and tiger beetles

race across the open places. From many
unexpected quarters fireflies gleam and

flash. Scorpions run over the ground and

the low tree trunks, searching diligently

for insects. Now has come the time of

activity for the opossum and raccoon,

the agouti and many another rodent.

Soon the jaguar and ocelot will be hunt-

ing in the darkness.

The last glow has departed from the

heavens and the stars have appeared.

It is night in the tropics. The citizens of

the day are forgotten. The citizens of

the night, a vastly interesting company
are abroad.

An hour before sunrise the first streaks

of light appear in the east. The activity

of some of the nocturnal forms is con-

tinued into the morning calm. Con-

trasted with the quiet swooping of the

bats is the distant booming of the red

howler monkeys, which, having chorused

at intervals through the hours after mid-

night, are now indulging in a supreme

effort, challenging the day with their

reverberant voices. The "poor-me-one,"

a giant goatsucker whose wailing calls

are not frequent, is heard most often at

and just before this hour. Beebe calls

its voice "the very essence of night."

The pileated tinamou, whose call had

broken the .silence repeatedl}' following

midnight, is now trilUng at short intervals.

The questioning notes of the "who-are-

you" are more insistent than thej- have
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l)een since dusk. Frogs and toads seem

loath to cease activity, and the tree-frogs

sing in unabated chorus. In the quiet

tide fish leap frequently. Flashing lazily,

the fireflies are still in evidence. Termites,

which have been parading outside their

galleries through the night, continue to

l)romenade brazenly. Various daytime

insects are getting under way, but they

are cold, wet, awkward.

In fifteen minutes it is hght enough to

see objects well. The jungle vegetation

drips and stirs. Bats still swoop and the

voices of the red howlers, the "poor-me-

one,"pileatedtinamou,and"who-are-you"

are still heard. The great tinamou also

trills. The terns, heard occasionally dur-

ing the night as they were disturbed by

wind and wave, now call to one another

as they leave their roosts. In the in-

vertebrate realm, the mosquitoes, ants,

grasshoppers, crickets, fireflies, and spiders

are lowlv but busv citizens. One cannot

long disregard the birds at this time of

morning! After a few sleepy chirps the

martins start from their boxes, and now
the wrens are in full song.

The watch says that it is still a half-

hour until sunrise, but it is now light

enough to read easily. There is a dami),

fresh smell to the earth, and just a hint

of motion in the cool air. Dragon flies

appear, darting and hovering; tlie martins

will get some of them. The wrens are

now joined by seed-eaters and kiskadees,

which first sit quietly, looking about, then

become active. From the deep jungle a

dove coos. In utter contrast toucans

begin their coarse calling from tall trees.

Warblers and finches are singing, pahn

tanagers are flying from their palms, and

now a woodpecker is pounding. Huge
beetles in roaring flight startle the ob-

server, and earlj'-rising bees take the air

blunderingly.

The east is bright. It is but a short

BUTTRESSED ROOTS OF A JUNGLE TREE

Which form a refuge for many jungle creatures as its branches do for a variety of birds
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quarter-hour until sun-up. Some noc-

turnal birds are still heard, but less fre-

quently. The echoing chorus of the red

howlers swells and falls intermittently.

Fireflies cease to twinkle among the trees

and termites are seeking their galleries.

Now comes a single butterfly. The seed-

eaters, martms,ancl kiskadees becomevery

active. From the dripping jungle is heard

the call of a thrush. Along the beach runs

a soUtary sandpiper. Parrots and parra-

keets occasionally pass high overhead in

conversational flight. Various flycatchers

are flying and feeding, their songs becom-

ing prominent amid the medley of voices.

One by one they flutter on the bush-tops,

announce impending departure with chal-

lenging song, and dive into the air to

hunt for luckless flying things.

The watch says that the sun rose a few

minutes ago, but it cannot yet be seen

through the fog hanging over the rivers.

The tinamou and "who-are-you" are still

occasionally heard, and three of the former

are flushed while on a short walk. The

distant rumble of the red howlers, com-

ing from miles away, is often punctuated

by the slap of leaping fish. Big brown

bees begin shooting noisily past. To the

company of birds already seen or heard at

this awakening time are now added the

giant caciques and brilliant humming
birds. A solitary kingfisher has the habit

of flying down stream every morning at

about this hour. The martins are in-

creasing in number and are very busy,

while the finches and ground birds are

insistently chattering. There are some

macaws flying high.

It is now nearly a half hour since sun-

rise, and the fog is lifting. The various

bird groups, as they successively awaken,

turn from the first outbursts of song to the

business of feeding. Beebe has happfly

described just such a time as "an interval

when every one was too busy feeding to

sing, and the wren's notes were hushed

by an astounding succession of tiny spid-

ers, and the chirps of young martins were

smothered in winged ants." As the appe-

tite is temporarily satisfied, individual

birds pause to salute the new day with call

or song, then return to the morning re-

past. The red howling "baboons" do not

sound so terrifying by day. The world

moves toward light and color. The

citizens of night are lost from thought.

The citizens of the day are everyivhere.

Native boys with a young ciant armadillo
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EXPEDITIONS
'

I
'HE Legendre-Indo China Expedition.—

*• Letters from Mi'. T. Donald Carter, who is

representing the American Museum on the ex-

pedition, indicates that everything is moving
along smoothly and that all are well. The first

mammal to be collected by the expedition was a

serow taken on one of the islands in the Bale

d'Along, on the coast, near Hanoi, Indo China.

Mr. Carter described the hunt in his letter of

October 17th as follows:

A friend that JNIr. Legendre had been corresponding with
had invited us down to stay on board his Chinese junk
which he had fitted out very similar to a bungalow and was
at anchor in the bay among the thousands of limestone rocks
many of which rose for 300 feet from the water. Some of

these rocks were small, but many of them were a mile or
more in extent. This bay is about 40 miles long and 10
miles wide and is one of the most beautiful spots I ever
visited. Upon a few of the larger islands there is found an
animal which the French call a "mouflon." I knew that it

could not be the mouflon as we knew it and so from the
description given by the natives, concluded that the animal
must be a goral. When I said to JNIr. Legendre the Museum
would like the animal, he said that we would have a hunt
organized. This he did. We had about a dozen beaters,
for this is the only way that the animal can be found. The
underbrush is very dense and the rocky. cliffs very difficult

to navigate.
We started very early Monday morning on a small

auxiliary three master, towing a sampan on which our beat-
ers rode. After perhaps two miles we came to quite an
extensive island thickly covered with brush. At one end
of the island we let out the beaters with their small dog.
They swarmed up the mountain-side like monkeys and
were soon lost to view. We went along the shore for about
a mile until we came to a fairly open place. Here we sta-

tioned ourselves up the side of the mountain. In a little

over an hour's time we heard the beaters. They had located
an animal and were working toward us. Perhaps another
hour went by before we saw the boys. Every mountain
peak held one where he could watch and direct those work-
ing below. The animal passed \vithin 100 yards of where I

sat but the growth was so thick I saw nothing. They
headed off the animal and again he passed. I had just a
glimpse of him but no time for a shot, and much to mj'
surprise found out he was almost black and a serow instead
of a goral. I had only my .25-20 and a shot-gun, but he
was not seen again. Our afternoon hunt was much the
same. I saw one animal but he was far up on the mountain-
side. This friend had warned us that it was doubtful if we
would get an animal as they were rare and very hard to

see, so we were not so disappointed. Mr. Legendre said
we would try one more day, so the next day we went to

another island, even larger than the others. In the morning
we did not even see one but at noon, while we were at lunch,
one of the boys came in with the news that one had been
found at the other end of the island. Over we went to that
side and stationed ourselves from the beach on up the hill.

I was on the beach and had a fairly good view of the hill-

side. In about an hour's time the bovs had located the

animal and then the drive was on. .\bout an hour later I
saw the animal through the bushes coming down the rocka
about 200 yards away. As he passed through an opening
I shot with the .2.5-20 and he stopped, thus giving me
another shot. As he turned I shot again and this time I hit
him. He proved to be a good-sized male with good horns.
We are sending the skin home as soon as it is dry.

On October 23 Mr. Carter writes:

We are leaving tomorrow morning for Lao-kai which is

on the Chinese border. We can go this far by train. Here
we expect to make up our caravan (between 2.5 and 30
horses will be needed) and then proceed through northern
Tonkin. After about three weeks by horse we reach the
river. This we expect to float down. Later we will use
other horses and finally an auto. We expect to reach Hue
about the first of the year.

Everything has gone well and we are well equipped and
are all looking forward to a very enjoyable trip.

Mr. Carter is expecting to return to New York

about April 1.

EXPEDITION TO Peru.—Early in March the
•*—

' anthropology division of the American Mu-
seum sent a small expedition to Peru and Bolivia

for six months, under the direction of Wendell C.

Bennett, assistant curator in anthropology, and

John Phillips. Their proposed plan is to survey the

region around Lake Titicaca, from La Paz, Bolivia

to Cuzco, Peru. This is, in a sense, a continua-

tion of the survey of the Peruvian Coast made

by Dr. Ronald L. Olson last year. The Museum
possesses a large, and well localized series of

collections made by Adolph F. Bandelier during

the years 1895 to 1900. The survey of this Lake

Titicaca region will provide the necessary back-

ground for the careful description of these fine

materials. The Southern Higiiland section was

the center of distril)ution for two of the Andean

cultures,—the Tiahuanacan and the well known

Incan. These two cultures, as well as an ill-

defined "Chullpa" culture, are intermingled in

the Lake Titicaca region. The expedition hopes

to aid in the disentangling of these mixed culture

traits and their distributions.

ARCHAEOLOGICAL Research in Mexico.—
Clarence L. Hay, research associate in

Mexican and Central American archaeology re-
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turned on February 22 from a short trip made for

the purpose of observing recent archaeological

discoveries in that country. He visited Monte
Alban, Oaxaca, where the celebrated Mixtec tomb

was found, and had the good fortune to be shown

the treasure by its discoverer Lie. Alfonso Caso.

We are pleased to announce that Sr. Caso has

consented to contribute an article in the near

futui'e to Natural History on these excavations

which brought to light what is perhaps the great-

est single archseological treasure ever discovered

on the American continent.

Mr. Hay also visited the great pyramid of

Cholula where the Mexican government is

making important excavations, and spent sev-

eral days at Teotihuacan with Dr. George C.

Vaillant, associate curator of Mexican archaeol-

ogy at the American Museum. Doctor Vaillant

is conducting the fifth season of stratigraphical

research in the Valley of Mexico, and is now
studying an extensive collection of pottery and

some skeletal material unearthed in the excava-

tions at Teotihuacan.

Mrs. VaiUant, working independently in

Cuernavaca, Morelos, discovered a quantity of

figurines and pottery which are of considerable

importance in determining the extent of the

"archaic" culture in Mexico.

DROFESSOR Henry Fairfield Osborn sailed

•• from New York, January 9, on the motor-

ship "Stella Polaris," for a four months' cruise to

the South Sea Islands and around the world.

ASTRONOMY
""THE Amateur Astronomers Association
*• continues to hold its semi-monthly meetings

on Wednesday nights. The last meeting of the

Association \nll be on May 18. Following is the

schedule of speakers:

April 6—Dr. Clyde Fisher—"Northern Lights."

April 20—Major Anthony Fiala
—"Astronomy

in Exploration."

May 4—Dr. Chester A. Reeds—"Meteorites

from a Geologist's Standpoint."

May 18—Motion Pictm-es of Jupiter, and annual

and last meeting of the season.

The Association is also continuing its series of

astronomical radio talks over Station WOR on

Saturday afternoons, from 4:40 o'clock to 4:55.

CONSERVATION
r\IRECTOR OF Sanctuary Activities for
•-^ THE Audubon Association.—Ernest G.

Holt, internationally known naturalist and ex-

plorer, has been appointed Director of Sanctuaries

for the National Association of Audubon
Societies, according to an announcement just

made by Dr. T. Gilbert Pearson, president of

that organization. Mr. Holt, recognized as one

of the leading ornithologists in the United States,

has led many scientific expeditions, or conducted

surveys, particularly through the tropics, for a

number of institutions, including the American

Museum of Natural History and Carnegie Mu-
seum of Pittsburg. His most recent expedition,

conducted under the auspices of the National

Geographic Society, took him up the Orinoco

River for hundreds of miles.

/"^ANADA Ends Season's Killing of Buf-
^-^ FALO.—The slaughter by the Canadian

Government of surplus buffalo in the national

park at Wain\\Tight has been completed for the

season, according to N. B. Walton, general super-

intendent of transportation of the Canadian

National Railways. Altogether 1200 animals

were killed and the herd was thereby reduced

to less than 6000 animals, which is about the

number that can be properly supported by the

grazing possibiHties of the park. The meat was

shipped to various parts of Canada for sale in

open markets. The hides are being converted

into rugs and coats and selected heads will be

sold by the government to clubs and individuals.

"T^HE United States Department of Agri-

culture reports that 1 ,865 waterfowl that had
been wounded by hunters and had flown into Tule

Lake Bird Refuge, Siskiyou County, California,

were rescued by refuge emplo^^ees and volun-

teers aided by a spaniel trained to retrieve

crippled birds, during the 1931 open season and

the follo\nng weeks. The reservation protector,

H. M. Worcester, has reported the details to the

Bui'eau of Biological Survey, L^. S. Department

of Agriculture, which administers the refuge.

The protector also reported that 1,359 mortally

wounded birds had been given to local charity

organizations for food.

In the administration of the refuge, a 10.600-

acre reservation established by Executive Order

on October 4, 1928, the officials permitted hunters

to recover birds falling within the sanctuary,

though they did not allow them to can-y their

guns inside. Many birds, however, Mr. Wor-

cester explained, sailed far into the refuge before

they fell—some as much as half a mile. These

were not recovered by the hunters, and nearly

all of them, the reservation protector believes,

would have starved, frozen, or become victims

of meat-eating animals had it not been for the

rescue work. Near the end of the campaign,

it was estimated that about 200 eagles had

gathered gradually, attracted to the refuge by

the disabled birds.
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Bef^iiuiiiifi; Xovenihcr 25, Mr. Worcester witli

(l('l>uties ami volunteer eo('>i)erators (ruthered the

bii\ls (.laily until January 5. The cripjiled water-

fowl were retrieved gently by a well-trained

Springer spaniel dog. Thej'' were then placed in a

box on sled runners and taken by the men to

near-by special i)ens on Link River, Klamath
Falls, Oregon, w here they were cared for and fed.

Kept in open-top pens, the birds were at first

allowed to escape when they had recovered

enough strength to fly. After finding, however,

that a considerable number of the wounded bu-ds

left the pens before thej^ were able to find food

for themselves, the refuge officials decided to re-

strain them until they had completely recovered.

Mr. Worcester reported that 1,173 ducks (723

pintail hens, 392 pintail ch'akes, 19 mallard hens,

21 mallard drakes, 12 widgeons, and 6 gadwalls)

were placed in his pens. There were 685 geese

(386 Hutchin's and cackling, 209 lesser snow, and

90 white-fronted) and 7 swans cared for. About
30 per cent of the ducks later died, but there

was only a 10 per cent loss of the geese.

Eighty-five per cent of the geese recovered

alive had broken wings, although less than 17

per cent of the recovered ducks were so injured.

Ducks, it was thought, fell much sooner after

being \\inged. The wings of 37 geese were shat-

tered so badly that amputations were necessary.

Of these bii'ds 22 were still alive and doing well

at the time of Mr. Worcester's report. Many of

the \A-inged birds, ]Mr. Worcester believes, were

injm-ed by long-range shooting from hunters'

blinds as the bii'ds passed high in the air.

Birds that were killed the refuge officials

donated to charitj^ institutions of Tule Lake

Townsite, California, and Merrill and IQamath
Falls, Oregon. Permanently disabled bii'ds they

distributed to parks and zoos for exhibition and

breeding pm'poses. Those liberated they first

marked with Biological Survey bands to assist

in the nation-\\-ide waterfowl studies being made
by the bui'eau.

The rescue work, in the protector's judgment,

was highly successful because of the birds saved.

In addition, Mr. Worcester believed that the

publicity received thi'ough the local papers caused

"enough comment to make the hunter more

conservative in his long range shooting."

EDUCATION

""PHE Appreciation of Gems is the subject of a

• free com'se of four informal talks to be given

on Saturday afternoons at 4 o'clock during April

by Herbert P. \Miitlock, curator of minerals and

gems at the American Museum. The course is

designed to acquaint the general public, and

especially those engaged in the jeweler's trade,

with the Morgan Collect inn of I'n'cious Stones

in the Museum. Eacli talk will be one hour in

length and will be illustrated by slides, many of

which are colored to represent the actual getn

stones and art objects.

The program is as follows:

.\pril y, The Anti<|iic Use of fieiiis

.Vpril Hi, Jade: Its Carvinn, Mythology, und .Syiiil)olistn

.\pril 2.'J, Famous Gems of llistory

.April .30, The Art of the Lapidary

YV/ASHINGTON Celebration. -In celebra-
'' tion of the Washington Bicentennial, the

American Museum of Natural History presented

on I'^ebruary 22 an illustrated lecture and a

special showing of the new motion picture

"George Washington, His Life and Times."

Three showings of the film were planned, but

when a total of six thousand visitors presented

themselves for admission, a fourth shelving be-

came necessary.

Each program began with the audience at

attention, saluting the American flag, while

Scout Bugler Theodore Saunders played "To
the Colors."

The Museum registered 17,500 visitors during

the day, a record attendance.

Dr. George H. Sherwood director of the

American Museum was appointed a member of

the City of New' York's Commission for the

celebration of the two-hundredth anniversary of

the birth of George Washington.

PROGRAMS FOR Private Schools.—As part

*• of a policy for making the American Mu-
seum more widely known and enlarging its circle

of friends, a series of programs for the private

schools of New York has been instituted. The

fii'st of these was held on January 29, when pupils

from the Allen-Stevenson, the Browning, the

Buckley, the Collegiate, the LawTence-Smith,

and the St. Bernard's Preparatory schools

attended. Many of the children came with their

parents. On March 11 a similar evening was

devoted to gii'ls schools, including the Brearly,

Chapin, Hemtt, Nightingale-Bamford and

Spence schools. The programs on these two

occasions included motion pictures of mammals,

shown in the main auditorium; a \dsit to the

new Vernay-Faunthorpe Hall; and a visit to the

Museum's studios to see the modeUng and

mounting of large mammals. On April 8 and 15

further programs will be held.

PROGRAM FOR Foreign-borx Adults.—
This winter an opportunity has been

afforded to the foreign-born adult students in the

New York public evening schools by the educa-

tion department of the American Museum to

select for themselves the subjects of the five lee-
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OfBciallv corrected to February 1, 1930.

tures given for them at the Museum, to aid them
in their studies. These students fall into two

groups, those who ai'e just beginning to learn

English, and those further advanced who are

studying American history. Their selections

were submitted to the Museum, at a council of

delegates chosen by the students.

The lectures were presented alternatelj- for

each group, but on February 22 both joined in a

Washington Bicentennial Celebration at the

Museum, when Mr. John Finley addt'essed them,

and the motion picture film "Yorktown" was

shown.

The subjects selected for these programs were:

2. The Yale Chronicle Films
"The Eve of the Revolution,"
and "The Declaration of Inde-
pendence." Followed by a tour
of the Hall of North American
Mammals.

3. Washington Bicentennial
Celebration, and the film
" Yorktown."

4. The Yale Chronicle Films
"Columbus" and "At James-
town." With a visit to the
Indian Hall.

5. Martin Johnson's film, "Trail-
ing Wild .Animals through
Africa." Followed by a tour
of the African Hall.

The Museum's auditorium

was filled to its capacity at

each lectm'e.

\JATURE Lore Lec-
^ ^ TURES.—-The department

of public education of the

American Museum is cooper-

ating with the Thirteenth

Camp Leadership Com'se at

Teachers College, Columbia

University. Mr. William H.

Carr, assistant curator of the

department, has been ap-

pointed director of the Nature

Lore Section of the course,

and will deUver a series of

eight lectures at Teachers Col-

lege on Monday evenings, be-

ginning Februaiy 29, closing

with the lecture on April 25.

The subjects covered include

a Balanced Nature Lore Pro-

gram, Animal Life In and

About Camp, The Earth

Beneath Your Feet, Nature

Handicraft in Camp, and

Building a Nature Trail and

a Trailside Museum.

TN THE Courses for Teach-
•*• ERS given at the American

Museum dm'ing the spring semester under the

joint auspices of the Museum and the School of

Education of New York University, Dr. Clyde

Fisher is devoting Thm'sdays from 4:15 to 6:00 to

the subject of Astronomical Bodies and Their

Movements, while on Mondays at the same hour

Ml'. Sydney Heilprin is giving a com'se on

Eai-th Featm-es and Then* History.

The School of Education of New York Uni-

versitA' recognizes these courses for two points

resident credit, and the Board of Education of the

City of New York grants 30 hours credit.

1. "Nanook of the North.
Eskimo Hall.

Followed by a visit to the T
NATURE TRAILS

HE Appalachi.^n Trail from Elaine to

Georgia has been rerouted to run through
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the American Museum's Nature Trail System

at Bear Mountain, New York. Mr. Benton

Maekaye, orij^inator of the Appalaehian Trail and

vice-president of the Ref!;ional Planning Associ-

ation of America, has shown a keen interest

in the Trailside Museum. It was through his

offices, anil with tlie support of Major William A.

Welch, that the Museum's Nature Trails have

been includeil in tlie Appalachian Trail System.

Mr. \\'illiam H. Carr, director of the Bear

Mountain Nature Trails, has agreed to supply

natural history labels for several miles of the

Appalachian System, and will cooperate with

Mr. Mackaj'-e in various nature teaching efforts

in the same connection.

It is the hope of Natural History Magazine

that it may have the pleasure of publishing in a

later issue an article by MJr. Maekaye on the

Appalachian Trail System.

EXHIBIT OF DUGMORE PAINTINGS

AN exhibit of unusual interest at the American
^*- Museum from March 28 to April 14, is a

group of oil paintings of African and North

American big game and birds, and a group of dry

point etchings, both by Major A. Radclyffe

Dugmore, F.R.G.S., whose article "Art and

Animals" will appear in the next issue of Nat-
ural History, with reproductions in black and

white of some of the paintings'

These pictures have all been painted from

material collected in the field and the result of

many years of work and study by Major Dugmore,

who has exhibited repeatedly in London, New
York, Boston, Chicago, and elsewhere during the

past twenty j^ears. Most of his life has been

devoted to the study of outdoor natural history,

and he was one of the first to undertake the

photography of wild life both in this country

and in Africa.

COMPARATIVE AND HUMAN ANATOMY
'"PHE James Arthur Lecture on the Evolu-
*• TioN of the Human Brain.—The late

James Arthur of New Rochelle, New York,

who was an Annual Member of the American

Museum, left to the Museum a bequest of

$36,500, the income of which is to be expended

for the study and investigation of the human
brain and for founding a series of annual lectures

to be known as the James Arthm* Lecture on the

Evolution of the Human Brain. The fu'st of

these lectures was given at the Museum on March

15, 1932, by the eminent neui'ologist Pi'ofessor

Frederick Tilney of Columbia University.

Professor Tilney rehearsed briefly some of the

popular delusions about the brain and then took

up the scientific history of the subject, beginning

with I he foundations of the fore, mid and hind

brain in relation to behavior in fish, amphibian
and reptile, followed by the critical innovations

in the development of the mammalian brain and
its effects upon the behavior of the mammal. He
discussed the general significance of critical

changes affecting the brain in pa.ssing from fi.sh

to man, as well as the behavior significance of

the changes in transit from the reptile to the

mammal, correlating changes in brain and be-

havior all along the line and through the apes to

man. He showed the behavioristic significance

of the predominance of the frontal lobe in man
and discussed the three great platforms of pro-

gressive advance in the neocortex and their

effect upon human behavior.

The lecturer expressed the appreciation of all

students of the brain for the generous interest

of the donor of the fund, which will .stimulate

study and assist in spreading the results of

research upon this important organ.

A NOTHER mounted skeleton, a member of

^ the Equidse family, is now nearly completed

and will soon be placed on exhibition in the Horse

Alcove of the American Museum. This specimen,

the Chapman zebra, Equus burchelli chapmani,

a native of Central South Africa, will be the

second of a series of four zebras, the Grevy,

Chapman, Grant, and mountain, illustrating

different phases of the stride in the walking

action.

Mr. S. H. Chubb, associate curator in com-

parative and human anatomy, who is preparing

the exhibit, is planning to have these four chief

types of zebras, when finished, so mounted that

each specimen will show a moment in the walking

movement later than the preceding one, the

whole representing a complete stride divided into

foul" equal periods. The species will be aiTanged

in the order named, with the extremes in size

at the ends of the line, the Grevy, the largest,

leading the procession, as it were, to start the

motion pictm'e, while the small and rare moun-

tain zebra will bring up the rear. This will place

next to each other in the series the two more

closely related ones, the Grant and Chapman,

both of the Burchell Group and of very little

variation in size.

The Grant zebra is now on exhibition, while the

bones of the two remaining, the Grevy and moun-

tain, are cleaned and ready for mounting, and

great numbers of photographic studies have al-

ready been made of living Equidse which will aid

in determining the pose of these two specimens.

When the Chapman zebra is finished, the prepa-

ration of the mountain zebra will be begun.

—E.D.C.
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J. LEON WILLIAMS

DOCTOR J. Leox Williams, D.D.S., L.D.8.,

who died February 23, 1932, in his eightieth

year, was an expert in the field of dental

research and a Life Member of the American

Museum, to whom the Museum owes a valuable

collection of casts and replicas of the crania

and teeth of the prehistoric races of Europe.

This collection was brought together by Doctor

Williams dui'ing his thirty years' residence

in London and in connection with his studies

on the form of the teeth in recent and extinct

races of mankind. He discovered that, taking

humanity as a w'hole, there are three types

of central upper incisor teeth. In the first

type, in which the crowTi is usually high, the

inner and outer borders of the crown, as seen from

the front, tend to be straight and vertical; in

the second type, the opposite borders diverge

sharply toward the lower end of the crown;

in the thii'd, which is usually broad, the outer

border has a marked double curve. The other

teeth, he observed, tend to conform to the same

type as do the central upper incisors. Upon this

fact he designed a beautiful series of artificial

dentures, harmonizing with individual types of

central incisors. He found these three types of

teeth not only in all known human races, living

and fossil, but even in all known species of the

great anthropoid apes, a fact which he regarded

as proof that the great apes are related to man by

descent from a common ancestor. Upon his

return to America his collection was exhibited

at the Buffalo Exposition and was then presented

bj' him to the American Museum to form the

nucleus of the "Hall of Man." There it forms

the centerpiece of the hall, together with the

famous restorations of prehistoric races of man
by Professor J. H. McGregor, and other material

subsequently added by gift or purchase.

Doctor Williams was one of the founders of the

International Association for Dental Research.

He was long engaged in studies on the microscopic

structure of the enamel in man and other mam-
mals, but in later years ill health prevented the

publication of his results.

HONORS

nr"HE American Academy of Arts and
Sciences has elected Dr. William King

Gregory to a fellowship in Class 2, Section 3,

Zoology and Physiology, which includes sixty-

seven fellows. Fellowship in the Academy is

limited to 800, one half within 50 miles of

Boston, the other half elected at large. At the

present time the membership numbers 628.

SCIENCE OF MAN
A N Ethnological Collection from West
-^^ Africa.—Prince W. A. Zalstem has re-

cently deposited with the department of anthro-

pology at the American Museum an unusual

series of ethnological specimens secured by him

during several years' residence in the Old Mossi

Empire of the Colony of Upper Volta, French

West Africa. Since the Museum's ethnological

collections from W'est Africa are far from com-

plete, this Mossi material has been placed on

exhibition in the north end of the African Hall of

Ethnology, on the third floor. Though a few of

the objects show Islamic influence, the greater

number are representative of pure Mossi culture.

The fine examples of work in leather demonstrate

the masterly handling of this material by the

Mossi, and such objects as the symbolically

decorated dance costume, the amulet-bedecked

riding gear, the various hunting amulets, and the

examples of weaving give some idea of the in-

tricacies of Mossi culture.

MEETINGS OF SOCIETIES

"PHE Third International Congress of
*• Eugenics A^-ill be held under the auspices of

the International Federation of Eugenic Organi-

zations on August 21-23, 1932. The honorary

presidents are Leonard Dan^-in and Henrj' Fair-

field Osborn; president, Charles B. Davenport.

The scientific papers and the social features of

the Congress will be centered at the American

Museum of Natural History and at the Eugenics

Record Office in Cold Spring Harbor, Long

Island. The exhibits of the Congress will be at

the Museum and will be on view for one month,

August 22 to September 22, 1932, in Education

Hall. The exhibits will be classified under

numerous headings, including Human Traits

or Qualities, Human Genetics, Heredity and

Environment and their relative roles in the

development of human qualities, Heredity and

Development, Human Migration, Mate Selec-

tion, Differential Fecundity, Population Study,

Eugenical Forces, etc. The chairman of the

Exhibits Committee is Dr. Harry H. Laughhn

of the Eugenics Record Office at Cold Spring

Harbor.

It is the purpose of this exhibit to show the

history, content, present researches and trends

of eugenics both as a pure and as an applied

science. It will demonstrate the fact that

eugenics is not birth control, that it is not en-

forced human mating, but that it is the study of

those forces which operate in human evolution

in so far as such studies may aid man to under-

stand his own origin and his innate possibilities,

and to apply such findings to the improvement of
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liis iiwn racial ami luiuily stuck. In (liis couik'c-

tion it is regarded by the officers of the Congress

as tortunatc tliat the Congress and the exhibits

are to be hrltl at the Aniciucaii Museum of

Natural History, the work and aims of which so

strongly emjjhasize the natural history of man,

The sjiace allotted to the American Museum
was in a jjrominent position and was sufficiently-

large to permit adequate disphiy of all the ma-
terials transported to New Orleans.

Dr. William King Clregory sui)i)lied a life-sized

bust of a gorilla, collected bv Mr. Marry C.

*-^.5rrTr-

THE AMERICAN MUSEUM EXHIBIT AT NEW ORLEANS
Several departments of the American Museum were represented in an exhibition of museum material, on the occasion of

the annual meeting of the American Association for the Advancement of Science

including his palaeontology and his racial history.

Work on the new Hall of the Natural History of

Man is therefore being pushed forward as rapidly

as possible.

HTHE American Association op Museums
•* will hold its 27th annual meeting at Cam-

bridge, Massachusetts, May 12-14, with the

Fogg Art Museum of Harvard University and

other museums of the University acting as hosts.

nPHE American Association for the Ad-
* vancement of Science held its annual

meeting in New Orleans from December 28 to

January 2. Six departments of the American

Museum contributed exhibition material for a

booth in the Municipal Auditorium in New
Orleans on this occasion, and more than thu'ty

thousand persons visited the exhibit dm'ing the

meetings.

Raven. This cast attracted considerable atten-

tion and held the central position in the booth.

The bust was flanked with fom* paintings by Mr.

Arthur Jansson, lent by the department of

publications.

Mr. Barnum Brown's exhibit of a restored

fossil Triassic ancestral crocodile, accompanied

by X-ray plates and photographs, was of great

interest to the public and excited much news-

paper comment. Mr. Brown also exhibited some

animal bones from a cave near Carlsbad, New
Mexico, with which an arrow of Folsom type had

been found seven feet below the surface and in

such relationship that the human association was

definite. These specimens, carefully labeled

and arranged, also aroused much comment due

to their importance in tracing back human activi-

ties of a remote past.

Dr. G. Kingsley Noble's cast of a rattlesnake
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from the Reptile Hall of the American Museum,

was an attraction because of its animated natui'e.

Many people responded to the invitation to press

the button and hear the rattles vibrate.

The Museum Library displayed thirty differ-

ent publications, including guide leaflets and

other types of Museum printed material. A
number of orders for these publications were

placed by the visitors.

Natural History Magazine was represented

both by Mr. Jansson's cover paintings and by a

number of issues of the publication itself.

The department of public education of the

Museum displayed a number of school loan ex-

hibits, including bird habitat groups, cases of

fossils, minerals, and individual mounted birds.

The zoological cases of skulls and of animal

orders, prepared by Mr. John C. Orth, won con-

siderable approval and many requests were

received for working plans for duplicates of these.

Mr. William H. Carr carried the responsibility

for installing the exhibit for the Museum.

]\ /IRS. Grace Fisher Ramsey on February 19
^ ' ' attended the annual meeting of the Progres-

sive Schools Association held at Baltimore where

she spoke on museum courses for teachers. The

following day she represented the American Mu-
seum at the annual meeting of the Supervisors of

General Science in Washington, and on Tuesday

and Wednesday attended the meetings of the

National Association of Visual Instruction. On
Tuesday morning Mrs. Ramsey spoke on a survey

of teacher training by the museums of the

countr3\ At this meeting the National Associa-

tion of Visual Instruction was merged with the

department of Visual Instruction of the National

Education Association so that there is now only

one national organization in the country devoted

to this phase of education.

Mrs. Ramsey was elected a member of the

executive committee for six years of the newly

merged organization and a member of the Na-

tional Council of Education.

OTHER MUSEUMS

"PHE Allegany School of Natural History
* in Allegany State Park opens its sixth season

on July 5, closing on August 24. This "Summer
School in the Forest" is conducted by the Buffalo

Society of Natural Sciences in cooperation with

the New York State Museum and is affiliated

with the University of Buffalo from which its

students receive college credit. Registration

should be made with Harold T. Clement, Curator

of Education at the Buffalo Museum of Science,

or Dr. R. E. Coker, Director, Allegany School of

Natural History, Box 950, Chapel Hill, North

Carolina.

Courses will be given in Field Zoology by

Robert E. Coker, Ph.D., John Hopkins and

Professor of Zoology, University of North Caro-

lina; in Field Geology by Frederick T. Thwaites,

A.M., University of Wisconsin and Lecturer in

Geology at that University; in Field Botany by

Robert B. Gordon, Ph.D., Ohio State University

and Instructor in Botany at that University;

in the Natural History of Birds by Aretas A.

Saunders, Ph.B., Yale and Teacher of Biology,

Central High School, Bridgeport, Conn.; and

in Nature Study by William P. Alexander, B.Sc,

Cornell and Field Naturalist and Assistant

Curator of Education at the Buffalo Museum of

Science.

The Allegany School of Natural History is

nine miles from Quaker Bridge, New York, and

well above it, being located on a hillside bordering

Quaker Run in its upper part at an altitude of

about 1900 feet.

It is a notable feature of the setting of the

School in Allegany State Park that within an

area of some 65,000 acres under the care of the

State much of the wild life is protected, and so

one may occasionally see in wild state bear,

deer, raccoon and porcupine, besides observing

daily the abundant smaller mammals—squirrels,

chipmunks, field mice and less frequently,

jumping mice, shrews, weasels, mink and others.

There are few places, in fact, where small animals

in great variety can be so readily observed or

collected. Nor are there many sites in which

nature can be studied at such close contact.

Teachers in public schools and colleges, partic-

ularly those who have had little opportunity for

field studies, university and college students,

scout and camp leaders of various kinds, young

and amateur naturalists, and those interested

in the nature work of museums, public forests

and parks, find in the vUlegany School of Natural

History the opportunity to broaden their experi-

ence, advance their training, and receive fresh

stimulus.

NEW PUBLICATIONS
Handbook of Birds of Eastern North America. By

Frank M. Chapman, 19.32. D. Appleton & Company,
Ne-.v York and London, XXXVI-08I pp.

r^OCTOR Chapman's Handbook has been the
'-^ vade mecum of eastern bird students since

the publication of its first edition thirty-six years

ago. More than any other American bird book

it has deserved the adjective "indispensable."

Without a peer when it was first issued, it has

never been surpassed by a work in the same

field. This, when one considers the vast strides
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that have l)cen made by oriiitholofrical writers

during the past three ami a half decades, is hi{j;h

praise both of the first e(Htion aiul the most recent

revision.

Four years ago Doctor Chapman was awarded

a Roosevelt Medal for having had "more in-

fluence than any other man in America in making

ornithology a jiopular subject ... a i)art of

the education of coimtless men, women and

children." If the contributors to the ))opular

knowledge of ornithology, and to the tremendous

interest in bu'ds and their conservation—which

could not have been aroused without knowledge

—

—might somehow be graded, there is no doubt

that Doctor Chapman's name, like Abou ben

Adhem's, would lead all the rest.

This, the "second revised edition" of the

Handbook, has not only been completely revised;

it has been completeh^ reset. The order and the

nomenclatm'e have been brought into conformity

with the new edition of the A. O. U. 'Check-List,'

and distributional and migration data have been

brought up to date. New species and sub-

species—the. total is now 675—have been added.

The value of the broad bibliography has been

augmented by the inclusion of many "local

lists." New plates and line drawings have been

added, and the non-collecting field student is

given an increased recognition, especially in two

excellent plates bj^ F. L. Jaques. An historical

review brings the progress of world ornithology

up to Rowan's book, reviewed in the last number
of Natural History.

The introductory^ matter, "mental pemmican"
that provides a virtual survey of the field of

ornitholog}^ has been extended to include the

most recent and significant products of research.

Ten years ago Ludlow Griscom chai'acterized

the Handbook as "a book which no student has

ever outgrown." One may go further and call it

a book the science of ornithology has not out-

grown.

—

William Vogt.

Fossils and What They Tell Us of Plants and Anin\als
of the Past. By R. S. Lull.

The Conning and Evolution of Life. By H. E. Crampton.
The University Society, Inc., 1931., New York. 8vo

nPHE L'niversity Society of New York has re-

* cently issued its second unit of four bro-

chures dealing with "High Lights of Modern

Knowledge." A very comprehensive brochure

of the fii'st unit, dealing With the history of the

earth, by Dr. Chester A. Reeds, was recently re-

viewed in N.\tur.\l Hlstory. Number One of the

second unit, entitled Fossils and What They Tell

Us of Plants and Animals of the Past, is by

Professor R. S. Lull of Yale University. The

fii'st forty-four pages are devoted to such general

topics as the nature and antiquity of fossils.

how tlic age of fos.sils is determined, the location

of fo.ssiis, fo.ssils and the theory of evolution.

In the remaining fifty pages the author gives a
brief resum6 of the animals of the past, stressing

especially the influence of change of climates

upon animal and plant life. Many of the figures

are based on the famous fossil skeletons dis-

covered by the late Prof. O. C. Marsh, which

have been mounted in the Peabody Museum at

Yale b}^ the author and his as.sistants.

Professor Lull notes that "Even a brief

description of the evolution of the entire animal

kingdom as set forth in the fossil records would

fill many times the allotted pages of this book.

One must, therefore, after a general summary,
turn to certain groups wherein the fossil series is

remarkably complete, referring the reader to

more extended works for further instances and

greater detail." But even so, it is somewhat
surprising that so many of the most significant

palseontological discoveries of modern times are

ignored; one looks in vain in the index for South

Africa, Texas, Kansas, Patagonia, Russia, Thero-

morphs, Cotylosaurs, Plateosaurus, or for the

names of von Huene, Scott, Stehlin, Broom,

Williston, Watson, Dollo, Smith Woodward,
Stensio, and many others. If these subjects and

authors are left out of modern paleontology in

an introductory survey of the "High Lights of

Modern Knowledge," w^ho or what can fairly be

included?

TVJUMBER Two of the second unit is The
'• ^ Coming and Evolution of Life by Prof.

Henry Edward Crampton, of Barnard College,

Columbia University. Perhaps the majority

of popular books both for and against evolu-

tion are ^vritten by persons with a regrettabh'

scant practical acquaintance vnth. the subject,

either in the field or in the laboratory. Law-

yers, statesmen, theologians, philosophers, and

statisticians, who write books on evolution, have

necessarily spent the greater piu-t of their time

in other fields, and the training they have re-

ceived there has not made up for their lack of

practical experience in the field of evolution it-

self. On the other hand, professional zoologists

who are engaged in the complex problems of

classifying animals or plants have for the most

part become so engrossed in their specialities

that they will not tui'n readily aside to write a

brief work under such a sweeping title as "The

Coming and Evolution of Life." Fortunately

for the "Universit}' Series" and its readers, the

author of the present brochm-e belongs to neither

of the classes indicated above. For, on the one

hand, he has had a long and briUiant career as a
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field and laboratory natui'alist, having collected

in the South Sea Islands hundreds of thousands

of snails of the genus Pariula and its allies; his

studies on this vast material, continued through

many years, finally enabled him to demonstrate

the fact that evolution is now going on and to

measure its pace. On the other hand, through-

out his long experience in conducting broad-gauge

college and university courses in zoology, he has

retained an evident zest in presenting the evi-

dences for evolution with flawless logic and cumu-

lative force. In fact it would be difficult to

match this modest opuscule among contemporary

works on evolution. The illustrations are few in

number but are remarkable for their claritj' and

directness.—W. K. Gregory.

NEW MEMBERS

Since the last issue of Natural History, the following

persons have been elected members of the American Mu-
seum, making the total membership 11,870.

Endowment Member

Mr. Geo. D. Pr.\tt.

Benefactor

Mr. WiLLI.OI J. MORDEX.

Associate Founder

Mr. Henry W. Sage.

Patrons

Mrs. Cl.\rexce Price.

Misses Harriet M. De.\x, Edxa A. Stoxe, Natalia S.

Stoke, Theodor.\ M. Stoxe.
Messrs. C. Suydam Cuttixg, G. A. Pfeiffer, FR.iXZ T.
Stone.

Fellov.'

Mr. C. Alisox Scully.

Honorary Life Member

Mr. Hanxibal Ha-Mlix.

Life Members

Miss Margery K. Hayden.
Messrs. C. F. Briggs, H. D. Flautt, Robert G. Weyh.

Sustaining Members

Messrs. A. Cressy Morrison, George W. Naumburg,
Stephen G. Rich.

Annual Members

Dr. Elsie Flint Neuxer.
Mesdames M. H. Apg.ar, Chellis A. Austin, Emma M.
B.viRD, E. Magawly Baxox, F. S. Barr, Moses D.
Blitzer, Rayxal C. Rolling, A. D. Brokaw, Walter
L. D.\Y, Allisox Dodd, Frederic W. Ecker, Mildred
B. Garrett, H. Dougl.a.s Ives, Robert E. L.\rexdon,
Carl D. Montgomery.
Misses Ruth Walker Brooks, Helen M. Byrne, Mar-
garet E. Harbison, Gurlt Hertz, Clara S. Peck,
Anxa Raxdolph, Mary Allisox Reed, Nan L. Robert,
Alice L. Seixas.

Brother Philibertus.
Doctors Joseph F. Bicak, Cary Eggle.ston, R.\lph L.

Ev.\ns, Harold R. Heddex, John H. Teeple, Hexry
Winsor.

Capt. W. E. Young.
Messrs. Herbert I. Berrext, William R. Burrows,
Charles S. Caji.\no, Lymax R. Colt, .Joseph H. Dwork,
Ralph Emersox, Earle Fetter, .Johx Fraser, ,A.rthur
Z. Gardixer, Phillipse E. Greene, William F. E. Gur-
i.EY, W. S. Hare, George Beverley Heilxer, Samuel
P. Hoopes, R. H. Lee, I. Marshutz, Meyer Meadow,
P. .1. NoRTOx, Erxest E. Qr.iXTRELL, David B. Rush-
more, S. Alexander Shear, Bruce D. Smith, Richard
Fellowes Vail, G. Cl.ark V.\n Deusex, J. Louis v.\x

Zelm, .John G. Winchester, B. F. Young.

Associate Members

Doctors Ann.v K. Daniels, Ruth M.-^r.shall, Em.meline
Moore.
Mesdames B. F. Anthony, John Blue, Cora Bond,
Robert N. Brace. P. G. Craig, Charlotte G. Friet.sch-
Gunter, Cyril Fr,\ncklyn, Pauline F. Geffen, Grace
M. Harris, Robert Hoe, Jr., J. S. Jennings, Caroline
S. JoHNSox'^, Lizzie F. Jone.s, Edward L. Kernoch.^n,
Edward H. McKitterick, Rich.\rd H. Pass, Henry
Powell Ramsdell, Spencer S. Roche, Gr.\hame Wood.
Misses Marion Bettisox, Sophia Cadwal.^der, Emily
Chexby, Corxelia H. Collier, Edith E. Gl.\tfelter,
Sylvia Gruener, Elsie H.\tt, M.vry G. Henry. Esther
HoLCOMR. Miriam Johnson, Mary T. L.\nsing, M.\ry

Jordan McCa.mpbell, Frances Y. Michel, Susan
Wheeler Norris, Nellie C. Olson, Lottie Mildred
Peirce, Aurora Perez, Helen H. Roberts, Julia M.
Robertson, W, M. Schaffer, Margaret Shepley,
Dorothy H. Sims, Mabg.aret Sullivan, Helen Tomp-
kins, Gertrude Vink, Marie B. Viti, C. A. Whitting-
HA.M.

Professors Henry' Lane Bruner, Charles L. Fluke, Jr.,
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BLAZING THE TRAIL
/^NE of the most interesting of the racial

^^ groups in North America is the French

Canadians, among whom Dr. H. L. Shapiro, of

the American Museum's department of anthro-

pology, has made an important series of studies

and observations. In the next number of this

magazine Doctor Shapu'o will give his account of

these pictui'esque people.

p EADERS of Natur.^l History will recall Dr.
• * James P. Chapin's accounts of his experiences

in Africa, the last of which

was published under the

title "Day by Day at

Lukolela." In the next

number of the magazine

Doctor Chapin will re-

count some of his adven-

tures on that great conti-

nent while collecting for

the American Museum in

the Kivu region.

•"THOSE readers of Nat-
•*• URAL History who
are interested in gems
will recall the occasional

articles on various phases

of the subject by Herbert

P. Whitlock, curator of

minerals and gems in the

American Museum. For

the next number Mr.

Whitlock has written an-

other article, this time on

"The Antique Use of

Gems," in which he tells,

among other things, the

story of the development of necklaces.

p ECENTLY two articles by Robert H. Rock-
'•^ well have appeared in Natural History,

both dealing with the expedition sent out in the

schooner "Blossom" by the Cleveland Museum
of Natural History. In the next number Mr.

Rockwell will tell of further adventures of those

who took part in this cruise, as they visited the

islands of the South Atlantic.

IN the March-April number we announced that

* an article by Prof. T. D. A. Cockerell would

appear in this issue—an article on insects (more

especially bees) and the expedition to Africa on

which he collected them. Unfortunately, how-

ever, we were not able to include it. It will be

presented in the July-August number.

THE COVER OF THIS ISSUE

'T~"HE cover painting of this issue

• of Natural History is by

Major A. Radclyffe Dugmore, whose

exhibition of paintings and etchings

attracted so much favorable com-

ment when it was on display in

Education Hall at the American

Museum. The requirements of the

cover forced us to cut the picture

down from its natural rectangle to

the less desirable square, with the

result that the picture has suffered

somewhat. Nevertheless, it still

remains an excellent portrayal of a

moose in the autumn woods, and

tells more clearly than the black

and white reproductions in this issue

how faithfully Major Dugmore has

pictured the animals he has selected

as subjects for his canvases.

PCLIPSES of the sun, for all the fact that we
•*—

' understand them to be merely the cutting

off of the sun's light by the interposition of the

moon, are phenomena that never fail to stimulate

the imagination. On August 31 there will be a total

eclipse, visible this time in Ontario and New
England, and Natural History- is fortunate in

being able to publish an article in the next

number descriptive of eclipses and what is to be

learned from them. Dr. Clyde Fisher, curator

of astronomy at the American Museum, is the

author, and after the

eclipse he wiU write an-

other article telling about

this momentary darkening

of the sun.

HTHE articles by William
•* H. Carr concerning his

experiences at the Trail-

side Museum in Interstate

Park have been unusually

popular with our readers.

Another will appear in the

next number—an article

about tyranny and just

punishment in which two

tiny East Indian monkeys
that were formerly in Mr.

Carr's zoo play the lead-

ing parts.

IN the Okefinokee
* Swamp rises the river

whose name has been

made immortal by Steph-

en Foster's song "Way
Down Upon the Suwanee

River." Rich in plantation histoiy, unique in

geographical formation, and vital in its beauty is

this famous stream, yet very little seems to have

been written about it. Late in the fall of 1931

Mr. Charles Newton Elliott made a canoe trip

down the entu'e length of the river, and in an

article that is to appear in the July-August issue

of Natural History he describes some of its

unique characteristics. The article will be richlj'

illustrated with photographs taken on this trip.

TN addition to the features announced above, we
* have several others scheduled, including an

article of exceptional interest on one of the most

important of recent archaeological discoveries.

We cannot yet say definitely whether this will

come in time to take its place in the July-August

issue.
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LIONS OF EAST AFRICA

For twenty-five years Major Dugmore has been a student of the fauna of East Africa and of ^'o^th

America. His photographs of hons are well known, and his paintings, of which the original of this

picture is one, are excellent portrayals of life in the wilds

See "Art and Animals," Page 229
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ART AND ANIMALS
The Adventures of an Artist Who Has Painted the Big Game

and Birds of Africa and North America in

Their Natural Habitats

By major a. RADCLYFFE DUGMORE

A RT, or rather graphic art, as con-

/-\ nected with wild animals, goes

back as far as ancient history,

but until more recent times the tendency

has been to depict the various creatures

chiefly as objects of the chase. Why this

should have been the case is difficult to

understand, for as objects of beauty and

grace many of the wild beasts are most

satisfying subjects.

Without delving into the dim past,

let us take the paintings made \vithin the

last century or two. How many well

executed pictures have shown wounded,

dead, or dying stags; others impaled on

the pike; lion, tiger, and other un-

fortunate animals being hunted. It has

always struck me as wrong and un-

healthy, and unworthy of the creative art

of the painters. Then," too, why should

anyone care to have continually before

his eyes such scenes of horror and suffer-

ing. Is not the living animal, free and

happy, shown in its natural environment,

a more beautiful subject for a picture?

Children brought up from infanc}^ to see

each day a painting or reproduction of an

animal being tortured are not being in-

fluenced in a way that will benefit them.

Rather it will make them callous to the

suffering of the so-called dumb creatures.

In recent years there has been a very

marked reaction against pictures of this

type, I am glad to say. Dead and dying

animals are no longer considered suitable

subjects for the canvas, even though the

camera is still used to show the mighty (?)

hunter standing proudly on or by his

usually defenceless victim. Unfortu-

nately, art critics have, to some extent,

been to blame for the little use of wild

animals as material for painters. Horses,

cattle, sheep, and even pigs were, and

still are, considered as fitting models for

the artist, but the wild animal with all its

beauty is looked upon with doubt.

Some years ago a society of animal

painters was formed, and I, of course,

was greatly interested; here at last there

was going to be recognition of what was

dear to my heart. I applied for member-

ship, but was abruptly "turned down."

Later I saw the first exhibition of this

society's work, and discovered that there

was not a single picture of a wild animal,

the nearest being a lion in a zoo. Then I

understood why I was not valued. That

the society died a natural death, I be-



MARCH OF THE MOXARCHS
The majestic elephants of Africa have been painted by competent artists far less often than have the

elephants of India

FLEEING FROM A GRASS FIRE

Major Dugmore, in his paintings of elephants, has presented the enormous beasts as they appear

under varying conditions that affect their lives



ELEPHANTS IN A SWAMP
The paintings reproduced on these two pages are of African elephants. Major Dugraore has spent

much time in portraying the wild life of Africa.

NIGHT MARCH OF AFRICAN ELEPHANTS

Few sights in nature can equal the majesty of such a herd, as it strides across the grasslands of Africa

in the moonlight
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THE NOON REST
Major Dugmore, in this painting, presents zebra, Coke's hartebeest,
waterbuck, and impalla resting in the shade of a tree during the heat

of midday

lieve, is beside the point. I simply men-
tion the case to show the prejudice that

may exist in the minds of some artists.

All my life I have been interested in

birds and animals, in their habits of life,

as much as their actual appearance.

With the object of accumulating knowl-

edge and helping to create a better under-

standing and sympathy, I have devoted

my energies so far as possible to studying

my subjects in their natural habitats.

By means of writing, photographing,

lecturing, and painting, all that I have

learned has been given to the public;

but the unfortunate handicap of poverty

has restricted seriously the work I would

like to have done. I have

been forced to make the

results of my observa-

tions pay my way, for

travel is an expensive

luxury, especially when
the travel necessitates

devoting so much time to

each particular subject.

It is more than forty

years since I took up
painting seriously, and

studied in Italy. For a

long time I devoted my
efforts to landscapes and

marines. Then as I be-

came more and more in-

terested in natural his-

tory I decided to learn

how to paint animals and

birds; but I discovered

very quickly that my
task was more difficult

than I had believed pos-

sible. Not only must I

have a working knowl-

edge of anatomy, but I

must learn the character

and habits of each spe-

cies, and this could be

done only by spending

endless time in the wilds

where I could study directly from nature.

For thirty years I have availed myself of

every opportunity, but the years have

passed far too quickly and the amount of

knowledge that I have acquired seems

insignificantly small. Every time I start

on a picture I realize only too well how
little I know, so that I find myself in a

constant state of discouragement.

My idea about a painting of any wild

animal is that it should try to combine

four particular qualities, or objects: It

must be a good portrait of the animal

in its normal wild form (frequently very

different from the type found in cap-

tivity) both as to color and development.
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It should show accurately some phase of

the aninitil's life, in other words be a

natural history record. The settings

should be correct and typical, this of

course means that all vegetation, whether

merel}^ suggested or done in detail, should

be truly rendered. Lastly, both in com-

position and in execution it should, so

far as possible, be able to rank as a work

of art. Atmosphere and coloring should

be carefully considered. A mere por-

trait, even though correct in every detail,

if hard and unsympathetic and lacking

in composition and feeling, is not neces-

sarily a picture even though it may be a

technically correct representation of the

actual animal. I have, therefore, en-

deavored to combine art and science.

The "highbrow" artists declare that

art should not have to be the correct

rendering of the subject, but rather a

suggestion, 'i'his may be and probably

is true in many cases, but so far as the

wild animals arc concerned I fail to sec

why accuracy should lower the value of

the painting.

The greatest handicaps to the work of

wild animal painters are the difficulties

of getting within close range of the model,

and the continual movement, which

makes drawing a source of constant

difficulty. Consequently I feel that in-

telligent use of the camera is quite legiti-

mate, provided, of course, that photo-

graphs are not actually copied. They
should be regarded simply as notes or

sketches. Otherwise grotesque attitudes

may result. Then, too, there is the ques-

tion of perspective. Many who use the

camera know nothing about lenses, and

employ those of short focus so that any

objects photographed at close range are

AN AFRICAN LEOPAKD

The beauty of this African cat can be visualized even from this reproduction in black-and-white, which

does scant justice to Major Dugmore's painting
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ZEBRAS GILDED BY THE RISING SUN
In this painting Major Dugmore has portrayed a zebra family with the rays of the early morning sun

falling on their gaudily striped bodies

badly distorted unless the animal stands

broadside to the camera. It is therefore

essential to use a lense of correct focal

length, the longer the better. Then, if

the animal happens to be standing so that

the head is nearer than the hindquart-

ers, the proportions will be more ac-

curately rendered. I have seen frequent

examples of paintings which were evi-

dently direct copies of photographs made
with short focus lenses, and the results

were far from satisfactory.

I am sometimes asked whether my
pictures are made from actual scenes

painted on the spot. Anyone who knows
anything about the habits of wild animals

realizes that this would not be possible.

The best one can do is to make rapid

sketches from a place of concealment.

The scene itself may be registered in the

mind and reconstructed on the canvas

with the aid of the sketches. A good,

reliable memory is absolutely necessary

and the power of observation must be

cultivated; every detail should be noted

and stored away in the brain for future

use. Without the ability to see and

remember, the painter of wild life is

seriously handicapped. Inaccuracies will

be bound to creep in to the detriment of

the picture.

As an example of this question of care-

ful observation let me give the following

experience: I was holding an exhibition

of my work in a London gallery some

years ago, and one of my visitors was

R J. Cunningham who, I believe, knew

more about the habits of African big

game than any other man. He came to

the gallery a number of times and

seemed to be particularly interested in a

picture of elephants. One day in the

course of conversation he remarked

:

"Dugmore, I am surprised that any-

one with your experience should have

made the mistake of placing an old cow



AFRICAN BUFFALO AT THE FOREST EDGE
Often referred to as the most dangerous of African big game, the buffalo has rarely been painted

SUSPICIOUS
The power and alertness of the African buffalo is vividly presented by the artist in this unusually

striking canvas
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AT A WATER HOLE
Typical of Africa is this presentation of animals congregated at a water hole. Zebra, giraffe, oryx,

marabou stork, and others are shown peacefully together about the shallow waters of the vitally

important gathering place

elephant with her young directly in the

sunlight when all around there is a forest.

Surely you know that the shade would be

preferred to that strong sun."

''Well," I replied, "but you have not

noticed that this picture is of Marsabit

forest?"

"Why on earth didn't you tell me so?

Of course you are right, for that is one of

the few places I know where the elephant

will do what you have shown."

"That's right. I noticed that the thick

mist which covers the forest on most

nights saturates the trees with moisture,

and the elephants, as you know, hate

having water drip on their backs, so that

in the morning it is usual for them to

stand in the sunlight until the trees have

dried,—and that is what I have tried to

show."

He smiled and bought the picture.

This illustrates what I mean about the

value of carefully observing the animals

in their own particular habitat.

During the time I spent in the Marsabit

country I had many opportunities of

making sketches of elephant directly from

life. Occasionally my ambition to secure

these sketches resulted in more excite-

ment than I cared for. As for instance

when a small herd got my scent and with

the utmost caution came to try to find

me. The largest member of the herd,

a cow with her young, was the leader,

and she did not stop until she was so

close that her trunk was waved over my
head. I was flat on the ground and re-

mained there for fifteen minutes, expect-

ing every moment that the mighty

creature would take just one more step

forward and crush me to death. Need-

less to say I neither photographed nor

sketched that elephant, though I had a

wonderful opportunity to study her skin

at extremely close quarters. It was only

about half an hour later that I had a

chance to make some interesting sketches

of the herd at fairly close quarters when

there was not sufficient light for photog-

raphy.
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Tlu>ri' arc tiiucs when a woiulcrt'ul

subject presents itself, but under condi-

tions which make painting impossible.

I recall one night when I had been watch-

ing ever since sunset in a "boma" or

hiding place made of bushes. A few

yards awaj^ there was a water hole to

which I had hoped animals might come;

but the hours passed in silence without

visitors until shortly before dawn. Then

the sky slowly took on the glorious colors

that precede sunrise. When the country

before me looked like a veritable fairy-

land, a herd of zebra came over the hill

back of the water hole. In a short time

some of the leaders reached the edge of

the water while the others in single file

were silhouetted against the glowing and

rapidly changing sky. It was a picture

perfect and complete, but so transient

that it w^as only possible to photograph

it in my mind; however, the impression

was so strong that it remained, and

several years later I put it on canvas

—

one of the most satisfactory pictures I

have ever done.

Another of these fleeting scenes which

furnished me with material for a painting

was when a herd of caribou in Newfound-

land galloped past me in a snowstorm.

Through the falUng snow there was the

halo-hke glow of pale sunlight. Un-

fortunately the photograph of the paint-

ing, which is reproduced here, does not

show the deUcate pale yellow light which

in value differs but little from that of

the cold tone of the snow against the sky.

In this instance there was no time to make
even a rough sketch as the animals had

come and gone within a few seconds.

Frequently I make the landscape

sketches complete from nature in places

where I have actually seen the animals.

This, of course, is less difficult than work-

ing almost entirely from memory. The

reproduction of the mule deer among the

golden aspens in the Canadian Rockies is

an example of this method of work; so

also is that of the elk, or wapiti, stand-

ing in the shallow water To secure this sub-

ject I spent many afternoons waiting in

a hiding place on a small island, shivering

KHINOS

These cumbersome animals, with the tick birds ridmg on their thick-skmned backs, are amonsc the

strangest and fnost interesting of all the animals that Major Dugmore has pamted



NEWFOUNDLAND
CARIBOU

A herd of caribou
glimpsed momen-
tarily as they trot

through the sweep-
ing flakes of a sub-

arctic snowstorm

A,', 1

ROCKY MOUN-
TAIN SHEEP

These animals have
long been ardently

sought by hunters,

but have far too

rarely been por-

trayed on canvas



ROCKY' MOUNTAIN
GOAT

Clinging to precipitous

cliffs and bounding away
at the least sii;n of danger,

the Rocky Mountain goat
is among the most difficult

of animals to hunt, wheth-
er with gun, camera, or

palette and Urush

CARIBOU IN A SNOW-
STORM

It is not unlikely that
artists have painted so few
such pictures because of

the difficulty of studying
their subjects. Major
Dugmore has spent years
in the wilds of North
America as well as Africa

studying, sketching, pho-
tographing, and painting
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ELK
Typical of certain portions of the Canadian Rockies, this painting by Major Dugmore is among the

most appeahng of his canvases

in the cold draughts that blew through

the valley. Not only was it necessary to

have an elk take more or less the attitude

that I wanted, but the sun must strike

across at the proper angle, for everything

depended on the long shadows. During

the autumn months in the Rockies clouds

are inclined to form late in the afternoon

so that, no matter how clear the sky may
have been all day, the sun goes down be-

hind the clouds. Evening after evening

I waited in vain; those wretched clouds

would come just before the sun was low

enough to cast the shadows of the trees

across the shallow water. However,

patience won the day, and eventually I

was fortunate enough to have the right

conditions so that I was able to make the

completed sketch on the spot.

These are examples of peaceful inci-

dents in contrast to which was the ex-

perience that led to the painting of the

African buffalo shown on page 235. I

had spent a somewhat exciting morning

trying to secure moving picture film of

buffalo which were very numerous on this

mountain. Toward noon all the animals

had made their way into the forest, so I

took up a commanding position which

gave a good view of a favorite feeding

ground, and then decided to avail myself

of the opportunity to have lunch. As I

was enjoying my simple and much needed

meal, I heard buffalo making a lot of



MEETING OF THE RIVALS

Another of Major Dugmore's canvases picturing the caribou of Newfoundland

MOOtiE IX BURNT LAND

A Striking painting of the largest of North American mammals in a setting typical of the north woods
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CANADA GEESE
A wedge of the great birds, migrating across a clouded sky. This painting catches a phase of Nature

familiar to everyone

noise behind where I was sitting. Appar-

ently the noise was coming nearer, and I

wondered what was going to happen, for I

confess frankly to having a very great

fear and respect for these animals. Sud-

denly over the brow of the hill a largo and

much excited bull appeared, not more than

forty or fifty yards away; and he com-

menced to tear up the vegetation in a

most ill-tempered manner. Needless to

say I lost interest in my lunch and

crouched low in the yellow grass. For

what seemed a long time that great beast

stood there looking over us toward the

opposite side of the valley. Then he

broke into a run and crashed past

scarcely twenty yards away,—fortunately

without having seen me or my equally

frightened camera bearers. The rear

view of that disappearing buffalo de-

lighted my heart. It had been a close call,

but the picture of the animal standing

against the skyline stuck in my mind

with the result that I painted the picture.

Before starting work on paintings of

some of the more difficult animals such as

the lion, I have found it advisable to make
first of all a rough sketch and then make
careful clay models based on actual

measurements of the skeleton. This

saves some confusion, and enables me to

make the final drawings with greater

accuracy. It may seem to involve an

unnecessary amount of work whereas it is

really a labor-saving device, especially if

the position of the animal is at all com-

plicated. In doing the picture of the

Canada geese in flight, I made first of all a

number of photographs of the wild birds

near Montauk Point, Long Island, in

order to be sure of the various wing posi-

tions. Then I secured a living bird from

which I did the actual painting. Occa-

sionally with birds I find it advisable to

take a fresh skin into which I rub glycerine

and arsenic so that it will not harden, and

mount this carefully. By this method the

position may be changed at will. Sketches
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WHISTLING SWANS AT SUNRISE
A gorgeous early morning sky, clouded and vivid, makes a perfect background for the swiftly fl\-ing

flock of great white birds

and photographs are essential in order to the Serengeti Plains directly from nature,

obtain good results. Nowhere else in the world is there such an
Some day if fortune favors me I hope opportunity, and I live in the hope of

to go out to Africa again and paint the accompHshing this even though it may be
famous and much photographed lions of the last effort I shall ever make in the field

BI-ACKTAIL DKEK
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Pixie Reef, Part of the Great Barrier Reef of Australia

GIANT CLAMS AND BURROWING CLAMS
Some Marine Animals That Inhabit the Great Barrier Reef of Austraha,

and Play an Important Part in the Struggle between

Its Growth and Destruction

By C. M. YONGE
Leader, Great Barrier Reef Expedition, 192S-29

THERE is something impressive

about mere size. It is, therefore,

not surprising that the shells of

the giant clam, Tridacna deresa, the

largest bivalve mollusc of this or any

other period in the world's history, have

been famous since they were first brought

to Europe by the early navigators. The

Republic of Venice presented Francis I of

France with a pair of magnificent shells,

which were later, in the reign of Louis

XIV, presented to the Church of Saint

Sulpice in Paris, where they are still used

as holy-water basins. The Greeks who
conquered Persia under Alexander the

Great found "oysters" in the Indian

Ocean more than a foot long, and their

mention of them is probably the earliest

record of the occurrence of Tridacna.

The giant clam is an inhabitant of

shallow waters within the tropical areas

of the Indian and Pacific oceans, but is

probably most abundant and attains its

greatest size on the Great Barrier Reef

which stretches for twelve hundred miles

along the eastern coast of Queensland.

Specimens measuring more than three'

feet in length and some two feet in breadth

are common on the sheltered regions of

the outer barrier reefs, while there are

somewhat legendary stories of specimens

fourteen feet long! Actually the largest

authentic record is of an animal four feet

six inches long and two feet five inches

broad. An animal of this size would

probably weigh about four hundred-

weight.

The shells are of immense thickness and

strength, and the two valves are connected

at the base by an elastic ligament which
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pulls thrill apart. An iniincnsrly ])()\vcr-

I'ul muscle (sec figure on page* 251) which

may be as much as six inches in diameter,

is attached ueai- the center of each valve

and )\v its contractions the shell is closed.

Since, when fully expanded, the shell

vah'es may gape to the extent of almost a

foot, it is quite possible for a man who
has stumliled into onr to be caught by the

aiikl(> wluMi the shell promptly closes.

\o amount of struggling has any effect

other than to make the muscle contract

yet more tightly, and there the unfortu-

nate victim will be trapped until help

r(\iches him or the tide rises and drowns

him. Actually it is very easy to open the

shells if one has the right tools. The
chisel end of a crowbar is the ideal weapon.

If this is thrust between the valves (which

gape a little even when the muscle is fully

contracted) and japped up and down sev-

eral times in the region of the adductor

muscle, this is severed and the shell valvc^s

imiiK'diately fall apart, exposing the soft

tiesh within.

The risk of being caught by giant clams

is not so serious as might at first appear

because, on the Great Barrier at any rate,

they are usually found resting on the

surface of the reefs, and it would mcsan a

great step upward to insert the foot

between the open shell valves. Occasion-

ally, however, the giant clam may grow in

a large crevice so that the upper surface

of the shell is flush with the surface of the

reef. Under such conditions there is a

very grave risk to the incautious wanderer.

Naked divers have also been caught

under water and, unable at once to free

themselves, have been drowned.

The capture of such "prey" is of ab-

solutely no value to the clam—indeed,

on the contrary, it is a positive incum-

brance—the whole process being the

--^^

THE MANGROVE SWAMP OX LOW ISLES

View from the summit of the lighthouse on Sand Cay, where members of the Great Barrier Reef

Expedition lived and worked for a year. The anchorage, with the expedition boats, is in the

foreground



PAHTLV EXPOSED
MADREPORE CORALS
The conditions under
which the madrepore
corals grow influence
greatly their develop-
ment. If the water is

sheltered and quiet
their branches are
numerous and dehcate,
hut if exposed to rough
waters they become

stunted and solid

REEF BUILDERS
Corallines encrusting
the corals on the sur-

face of a reef exposed
at low tide



LOW TIDE 24

The receding tides at

Low Isles uncover
great areas of coral,

chief among which are
the blue and heliotrope
fronds of the pictures-

que madrepore coral

STAGHORN CORAL
Though giving the illu-

sion of being strong
and capable of sustain-

ing a man's weight, the
branches of the stag-

horn coral are really

very fragile, and a

heedless foot will

quickly break thi'ough
and sink into the
jagged mass with seri-

ous results in the way
of cuts and scratches
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automatic response to pressure against

the flesh exposed between the sniping

valves. In spite of its spectacular size,

the giant clam feeds in the same manner

as the common bivalve molluscs, such as

mussels, cockles, and oysters, and upon

precisely the same type of food. When a

clam is seen from above, as shown on page

250, the colored flesh, or mantle, is seen to

possess two openings, one long and sht-

like and the other round and situated at

the summit of a projecting cone. As

shown by the large arrows in the diagram

on page 251, a stream of water is drawn

through the first of these and out by way

of the second. This current is continu-

ous so long as the shell valves are open,

and is brought about by the beating of

innumerable fine hairs, or cilia, which

cover the surface of a complex lattice-

work of tissue which were originally

thought to be concerned with respiration

and are still called gills. The beating of

cilia on the sides of the delicate bars

which compose the lattice-work of the

gills causes a current to be drawn

through the gills and ejected by way of

the second, exhalent opening. But, al-

though water is drawn through the gills

in this manner, the openings are too small

for the passage of the minute floating

animal and plant life of the sea, and this is

collected on the surface of the gills which

are actually very delicate and efficient

sieves.

The minute particles, animate and in-

animate, which collect on the surface of

the gills, are conveyed, in the manner

indicated by the arrows in the diagram,

toward the mouth. This is guarded on

either side by a pair of long, triangular

flaps known as labial palps, which are

Phuiotirapli hji G. W. Oiler

A GIANT CLAM
(TRIDACNA DERESA)

The gaping shell valves of this remarkable creature are exposed by the low spring tides, and form a

trap for the foot of a careless explorer on the reefs, as they close promptly and with a powerful grip

upon anything inserted between them. This specimen is about three feet long
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A REEF DESTROYER
A dead coral bowlder being riddled by the common burrowing clam {Tridacna crocea), one of the many

agents of reef destruction

covered with a series of parallel ridges on

their inner, opposed sides, but are smooth

on their outer surfaces. These palps, as

in practically all bivalves, are most im-

portant organs. They possess elaborate

series of ciliary tracts the function of

which is to sort out the food. The larger

particles are rejected and the finer ones

passed on to the mouth and thence into

the stomach. The rejected material is

collected beneath the palps and then con-

veyed backward toward the inhalent

opening, whence it is from time to time

ejected as a result of sudden contractions

of the great adductor muscle, which causes

a sharp jet of water to be shot out of both

inhalent and exhalent openings. A reef

just covered with water when the tide is

running out or just rising presents a

curious sight, for little fountains of water

keep appearing everywhere, each one

denoting the presence just beneath the

surface of a clam which has suddenly

contracted. The passing of a shadow

over the animal will frequently cause it

to contract, and it is quite customary for

an observer to be met with a shower of

water when bending down and peering

through the surface.

So far the description of the anatomy of

the giant clam might apply with only

slight modifications for other bivalve

molluscs. But now we come to an im-

portant and most interesting pecuUarity

common to the various species of clams

but unknown in other bivalves. The

fleshy mantle which is exposed when the

animal is expanded and actually curls

back over the edge of the valves of the

shell is always beautifully colored. In

the giant clam the mantle is usually

brown or olive-green with bright emerald-

green spots and occasional lighter areas.

In the smaller clams, as we shall see, it

may be much brighter. But the most re-

markable feature about the mantle is not
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THE HORSE-HOOF
CLAM

Hippopus hippopus
in its normal habi-

tat. Its closed shell

looks very much
like the hoof of a

horse. The scal-

loped edges inter-

lock so perfectly

that the mantle be-

comes completely
enclosed

its rich and beautiful color but the

presence within it of innumerable minute,

round plant cells. These are brown in

color and no more than of an inch in

diameter, each being composed of but a

single cell which increases by division in-

to two.

One of the most striking characteristics

about reef animals—corals and their

aUies especially—is the presence within

their tissues of similar unicellular brown

plants, and there can be no doubt as

to the great significance in the life of

animals composing coral reefs of this

"symbiosis" with plants. But, whereas

corals are carnivorous animals which

invariably refuse vegetable matter which

they are unable to digest, the clams are

natural herbivores living on the minute

plant life or "plankton" which drifts

about in the sea. The nature of the asso-

ciation between the plants and the corals

and the plants and the clams is, accord-

ingly, very different. In the former the

plants gain protection and abundant food,

for they rid the coral automatically of its

waste products which are largely the in-

organic salts out of which plants can build

up first starch and later proteins. The

plants thus form perfect excretory organs

GIAXT CLAM
UNDER WATER
Here it is iuWy ex-

panded, with the
colored mantle tis-

sue exposed to so

great an extent that
it has a foliated ap-
pearance. The ex-

halent and inhalent
openings are shown.
The giant clam
plays its part m the
economy of life on
coral reefs and i s also

of value to native
peoples
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BURROWING CLAM
UNDER WATER

The blue mantle
tissue is fully ex-

panded, entirely

conoealinn; the shell,

anil cxi)osino; the
conspicuous exhal-
ent siphon. At the
lower left in the
picture is the ex-

panded mantle of a

frilled clam

and are of particular use to an animal that

is deficient in such organs. The clams,

on the other hand, have much more
highly organized bodies, an excellent

blood system, and satisfactory excretory

organs. But they need abundant food

and the plant plankton in coral reef

seas is scanty. They would appear to

have overcome this scarcity of food, in

part at least, by cultivating in the exposed

edges of the mantle abundant crops of an

ideal food. If the surface of the mantle is

scraped very lightly with a knife, a brown

scum is obtained which consists of prac-

tically nothing else but these unicellular

plants. They are also found in process of

ingestion and digestion within the stomach

and other parts of the digestive system.

There are no other bivalve molluscs

which possess such thick, fleshy mantles

or which expose them to the same extent,

curled back over the edge of the shell

valves. Even in the brightest day when

the water only just covers the clams and

they may be exposed to a temperature of

over 35° C, they are always fully ex-

panded with the surface of the mantle

completely exposed to the powerful rays

of the sun. The contained plants are thus

under ideal conditions, for thej^ must have

AXATOM V OF THE
BURROWIXG

CLAM
The mantle tissue on
the one side has been
removed. A, adductor
muscle: B. byssus
threads: E. exhalent
opening: G, gills: L
inhalent opening: M,
mantle: ^I0, mouth
(under palps) : P, labial

palps. Large arrows
denote direction of

water currents, small
arrows direction in
which food is carried on
the gills, and broken
arrows the route taken
by water after it passes
through the gills. With
the exception of the bys-
sus threads, the anat-
omy of the gisnt clam
is practically identical
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sunlight without which their contained

chlorophyll cannot build up starch out of

water and carbonic acid gas. At the

same time the chlorophyll works most

efficiently when the light is not too power-

ful and the deep colors of the mantle

probably act as very effective light

screens. Alone amongst bivalve molluscs,

therefore, the clams grow abundant sup-

plies of ideal food within their own tissues.

The plants, on the other hand, gain pro-

tection, abundant food and exposure to

light, while only the excess is taken as

food by the clams.

The giant clam plays its part in the

economy of life on coral reefs and is also

of value to native peoples. The massive

shells form a not unimportant part of the

mat3rial of reefs in certain areas and assist

the skeletons of corals in providing the

"bricks" of which reefs are made, the

"cement" being provided by calcareous

algae, or nuUipores, which grow over every

dead surface, binding the loose pieces

together. The empty shell valves make
excellent basins and as such have been,

and still are, used by natives. Many of

the islands of the Torres Strait between

Australia and New Guinea are of coral

origin and have no standing or running

water upon them. Nowadays those

which are inhabited have great under-

ground cement tanks into which runs the

water collected on the roofs of the native

houses, the supply accumulated during

the wet summer season being sufficient

to carry the community over the dry

winter months. But in former days, as

reported by Captain Matthew Flinders

in 1802, and the French explorer, Du-

mont D'Urville, in 1840, the water was

collected in empty clam shells so placed

as to catch the drips that fell from the

Pandanus palms. Lastly, the giant clam

is edible, the big adductor muscle being

especially prized by natives. Captain

A BIT OF THE LARGEST CORAL FORMATION IN THE WORLD

Corals exposed and awash in the lee of an outer reef of the Great Barrier
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A-\ OLTKH KEEF AT LOW TIDE
Showintr the stunted, encrusting type of coral that grows on the outer reefs exposed to the s?a

Cook on his voyage of discovery along the

east coast of Austraha in 1770 was struck

b}^ the size of these ''gigantic cockles"

and gave them as fresh meat to his

sailors, finding, which is hardly surpris-

ing, that one was more than a sufficient

meal even for them.

There are other clams which have

habits similar to those of the giant clam

and differ, apart from their smaller size,

in details onh^; indeed, so little is known

about the development of these animals

that it is frequently difficult to decide

whether a particular clam is a young

giant clam or a distinct species. But the

horse-hoof clam {Hippopus hippopus),

though closely allied to the clams of the

genus Tridacna, is quite distinct. It has

shell valves which interlock perfectly

when shut and which are rather different

in shape and sculpturing from those of

Tridacna. The mantle is not exposed to

quite the same extent (although there are

abundant unicellular plants within the

pale olive-green or gray tissue) for it

never overlaps the shell. Like the giant

clam and certain other species of Tridacna,

the horse-hoof clam lives always on the

surface of reefs, although it is confined,

like them, to the sheltered lee side. It is

not secured in any way to the surface but

relies solel}^ on its weight to prevent

its being carried away by the force of the

sea. Hippopus is seldom more than a foot

long but is somewhat broader in propor-

tion than Tridacna.

There are three species of Tridacna, all

very common on the Great Barrier Reef,

which are invariably found, not free on

the surface but burrowing into coral rock.

These were at one time considered to be

the young stages of the larger, freely-

exposed species, but are now known to be

distinct species with very different habits.

The burrowing species are never found

free on the surface of the reefs or vice



I
SAND CAY AT LOW ISLES

Showing the huts used by the expedition during its year's stay

BRANCHING STAGHORN CORAL

Partly exposed on the lee of Mer Island, Torres Strait
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WHERE THE GREAT BARRIER REEF EXPEDITION WORKED
Experimental area of reef at Low Isles when exposed by the tide

THE REEF EDGE
Wind and sea plaj' their part in shaping the structure of the Great Barrier Reef
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A CORAL P<JOL

Starfish, sea urchins crabs, and mollusks lie hidden beneath the overhanging growths in the quiet,

shallow pools among the varicolored corals

versa. There is a very good reason for

this. If burrowing clams are taken out of

their burrows and exposed in a pool they

are immediately attacked by crabs and

other crustaceans and the flesh quickly

eaten away. These enemies enter by

way of a large opening between the shell

valves on the under side, which is absent

in the freely exposed species and in Hip-

popus. Through this opening passes the

muscular foot and, more important, a

mass of byssus threads such as secure a

mussel. In the case of the burrowing

clams these threads are exceptionally

numerous and strong and by their agency

the animal is fastened down tightly to

the rock and, by rocking on this fulcrum,

the shell valves grind away the com-

paratively soft limestone at considerable

speed until they have excavated a burrow

so deep that the upper margin of the shell

is just flush with the surface. The appear-

ance of a rock bored by them is shown on

page 249. The giant clam and Hippopus

do not, at any rate when fully grown,

possess a byssus and there is consequently

no gape between the shell valves on the

under side. It is probable, however, that

they are attached when young, as it is

difficult otherwise to see how they would

maintain themselves.

The commonest of the burrowing clams,

and by far the most destructive, is the

smallest of the three species known as

Tridacna crocea. Its burrows are shown

in the figure on page 249, and its appear-

ance when expanded, in the figure on

page 251. The mantle, which is even

more widely exposed than in the giant

clam, is invariably deep blue. It bores

into solid blocks of coral rock—never

into any other substance—and is by far

the most efficient of the borers. The

bowlders in certain areas are riddled with

the burrows of these animals which lie

literally "check by jowl." Even the
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largest specimens seldom exceed six

inches in length.

The two otiier spcH'ies of burrowing

clams, TriddciKi cUtiiijala and Triddciin

maxitna var. fossa, are somcnvhat larj^er

and are amongst the most striking objects

on the surface of the reefs. These are

the so-called "frilled clams" whose sinu-

ous mantles are always brilliantly colonel,

green, blue, yellow, orange or brown,

(>very color but red. They both grow to

double the bulk of Tridacna crocea but

are not such efficient burrowers, for they

never work their way into solid rock but

are confined to areas of dead branched

coral or half-consolidated fragments, in

the holes amongst which the young clam

probably establishes itself, enlarging and

deepening the cavity as it grows.

All these burrowing clams, and espe-

ciall}^ the first described, are very im-

portant reef organisms. All coral reefs

are the site of a constant struggle between

the forces of growth and tlie forces of

destruction. Of the latter the fury of

the sea is probal)ly the most potent, but

liardly less imijortant is the action of

many boring organisms which quickly

reduce the coral rock to small fragments

and to coral mud. The burrowing clams

an^ the most spectacular and not the

least important of such animals, and by
their activities more than counterbalance

the additions to the material of the reefs

provided by the massive sht lis of the

giant clam, the horse-hoof clam, and the

other freely exposed species

The immense size of the giant clam,

the boring habits of the smaller species of

Tridacna, and the habit, unique among
bivalve molluscs, possessed in common by
all these clams, of cultivating a portion of

their food in their own tissues, together

combine to make Tridacna and Hippo-

pus among the most interesting of all

marine creatures.

^£^Jih^.
Starfish with Corals and Various Excrusting Growths o.v the Surface oi a Klli





A NEW PEAK IN THE CANADIAN ROCKIES 259

inountainoer, and his brother Wilkins.

PhilHps in 1909 with G. B. Kinney had

made the first pioneering ascent of Mt.

H()l)son, reaching a few feet below th(^

actual summit in a driving snow storm.

From youth he had guided in Ontario

and later in Alberta and British Columbia.

His unusual ability equipped him well to

lead our little outfit through valleys and

forests and across high alp-lands where the

only trails were those made by the

grizzly, the big horn, the moose, and the

caribou.

The area we set out to investigate was

between 119 degrees and 121 degrees west

longitude and between 53 and

54 degrees north latitude.

Our "farthest north" was at-

tained by trails almost entire-

ly of our own making, a dis-

tance of two hundred miles

northwest of Robson Station,

on the transcontinental rail-

way. It was here that we
definitely located our Big Ice

Mountain which we tempora-

rily named "Kitchi," ("The

Great" in the Cree Indian

language) and which was after-

ward named Mt. Sir Alexan-

der by the Geographic Board

of Canada, for the famous

explorer of the Rocky Range,

Sir Alexander MacKenzie.

It began at Winnipeg in

June.

"Why shouldn't we go in

together and have a look at

that big mountain?" Miss

Springate and I had asked

each other.

She, a hardy Englishwom-

an, was keen for roughing it,

while I, then with five seasons

of mountaineering in Western

Canada to my credit, was

thoroughly at home on the

trail. We both believed our

trip should iiiatcrializi' into something

worth while. Hen; was a chance to see

what would one day be put in those blank

spots on the map. Who knew, save a

solitary Indian or two, what was hidden

in the recesses of those mysterious ranges?

In July we left Jaspar for Grant Brook
on the Fraser River, twenty miles west of

Yellow Head Pass. Here Phillips' outfit

met us and we took the trail north to

Moose Pass, from which point we made a

reconnaissance climb to determine our

route to the Big Mountain. Here let

me explain that such wilderness travel is

done on horseback, the food being carried

I Photograph hy Mary L. Jobe Akeley

ONE OF THE STEEP TRAILS

Many miles of new trail were cut out of the dense forests that

everywhere block the route to "Kitchi" (The Great Mountain)
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The Dotted Line Shows the New Route Explored in 1917[by Mary
L. Jobe Akeley and Margaret Springate, from Mt. Robson to the

Tributary Headwaters of the Fraser River

on the backs of pack-horses. An outfit

is the horses and their equipment.

These cayuses, as the northern horses

are called, can go wherever a man can go

without using his hands; but naturally

there are many places where the "passen-

ger" from motives of comfort, precaution,

or sheer fright will prefer to walk and

lead the cayuse.

We pitched our camp at tree-line on the

flower-filled slopes of Moose Pass, and

from it as we ascended Mt. Pamm, we had

our first view of "Mt. Kitchi." It rose, a

great white pyramid, shining out through

the distant horizon haze, and lifting its

glaciated head far above the black peaks

of its iininodiate environment.

We conjectured that the peak

was eighty or ninety miles dis-

tant from us.

Our plunge into the wilder-

ness was made northward along

the Big Smoky, a large tribu-

tary of the Peace, which heads

in the Robson glacier, thence

up Glacier Creek, and over

Bess and Jack Pine passes to

the headwaters of the Jack

Pine. On the big hill at the

Smoky Canon we found the

trail extremely steep. For a-

bout two hundred feet where

it follows the edge of the river,

it is less than two feet wide and

at least seventy feet above

the water. Before taking our

outfit over, our men worked

for two hours cutting trees to

build out the trail and filling

it in with broken rocks to in-

sure a footing. The horses,

well trained in wilderness trav-

el, came over the steep descent

cautiously, testing every step

and sniffing occasionally at a

cayuse skeleton bleaching at

the foot of the precipice.

The approach to Jack Pine

Pass had been very abrupt, rising and de-

scending 1500 feet in less than a mile, but
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HARD CLIMBING
Mary L. Jobe Akeley back-packing on the thirty-mile trail separating her last camp from the

great mountain

the descent on the north side of the Pass

was the steepest place I had at that time

ever seen horses negotiate. At one place

we had traveled along on a deep-furrowed

grizzly-bear trail, where a whole army of

grizzlies had marched up and down, each

stepping exactly in the track of his

predecessor, until deep black holes fifteen

inches long and eight inches wide had

been beaten into the ground. Our

cayuses, with goatlike sureness of foot

zigzagged down a forty-degree slope at a

terrific speed, marvelously maintaining

their balance. In this, our longest day

out, we had been on the twenty-mile

trail ten hours; we had made an ascent

of 5000 feet and a descent of 4000. It

was the only day we stopped for any rest

or substantial food. Heretofore and

afterward a few raisins, a little sweet

chocolate, and a cracker or two had kept

us going from a 6:30 a.m. breakfast until

a 2:30 p.m. camp.

Beyond the Jack Pine the only trail

was a snow-shoe trail which Phillips and

Frank Doucette, his trapping partner,

made in 1911. Reaching one of their old

caches, we expected to find flour, rice,

and butter, but the robber wolverines had

destroyed everything to the last morsel.

This was a great loss to us, and put us on

short rations more quickly than we had

anticipated.

Beyond the head of Jack Pine our diffi-

culties increased. All day we waded on

foot through muskeg too soft to hold up

our horses or plunged through streams to

our knees and then fell through thickets of

alders twelve feet high. The rain beat

down steadily, and we were steaming hot

under our rubber coats, and at the same

time drenched to our waists. It is

impossible to ride through such country.

No horse can hold up a rider when he has

nothing but a peat bog for a footing. Ten

maddening hours of trail-cutting and mus-

keg! Finally we discovered a compara-

tively dry, hard spot, a little island sur-
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rounded by two channels of the river—the

only place level enough to hold a tent and

at the same time not a spongy muskeg.

There was scant picking for our horses,

no brush for our beds, and the firewood

had to be chopped

on the other side of

the river and car-

ried across. Almost

insensible to fa-

tigue, I had even

ceased to mind the

constant "squish-

squash" of my feet

slipping up and

down in water-log-

ged stockings in my
overflowing boots.

We unpacked our

horses in the driv-

ing rain.

While the kitchen

boxes were being

taken off, dry, dead

twigs of spruce

—

those curled close

to the trunk pro-

tected bythe sweep-
ing green branches above—were secured,

and these with a few heavier branches

started the blaze which means "food,"

the most potent word in the forest.

Our kettle was soon steaming, our hunger

satisfied, as our boxes yielded bannock
and canned pork-and-beans. Our thirst

was forgotten in the divinest drink in

the world—tea, "trapper's tea"—tea

that will float an egg, tea that will set

you going again if need be on the trail.

At the head of the Jack Pine where we
were practically at the end of Philhps'

knowledge of the country, it was neces-

sary for us to locate our peak again and
get our bearings and landmarks for the

remainder of our journey. Climbing a

near-by ridge to an observation peak,

7600 feet according to the aneroid, we
photographed the landscape on all sides.

©Pholoi/raph },,/ Mnru L. J„h, Akeley

THE GREAT ICE MOUNTAIN
A massive, white, shining peak Hfted itself above

high rock chffs into the blue

To the southeast Mts. Robson, White-

horn, Resplendent, and Pamm (our first

locating climb) were plainly visible;

northwest two black peaks (we called

them the Black Twins) were prominent in

the foreground. Our
course was correct,

for the Big Moun-
tain, now much far-

ther off than Mt.

Robson, was dis-

tinctly visible north

of these twin peaks.

For several days

succeeding, as we
traveled on, they

continued to be our

landmarks. From
this station here

above Jones Pass,

the Big Mountain,

with its great snow

and ice abutments,

was more promi-

nent than any other

feature of the
northern landscape.

Great tumbling gla-

ciers everywhere surrounded it, while

the summit seemed a long, knifelike arete

with a long slope to the southwest and

another to the northeast. Through the

glasses the south face appeared extremely

difficult. As is usually the case in these

ranges, we later found the north face

impassable. From this point all the main

ranges lie northeast and southwest; only

four were visible, but we crossed eight

later on, and at this point we were less

than halfway.

We were in the midst of wild country.

Here, right in our path, on a green slide,

a black bear fed contentedly; below us a

big bull moose strode through the meadow
where our horses were grazing, and came

leisurely up the mountain-side toward us;

at the top of the ridge a flock of goats as

white as the snow itself gazed a thousand
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feet down into the deep ^or^c, watching-

anotluM' fioat clinih nimbly toward them.

A Hock of [)tarnu^an still in scnii-wintcr

plinnage fluttered across the snow in

front of us, whil(> a horde of j>;()phers

scurried away under our feet. That night

our camp-ground was so steep that I

rolknl out of my tent.

Across tills alpine pass we wrestled

mightily with dense woods—cutting our

wa}^ foot by foot, until we came down
into a long valley of open muskeg.

Through this we traveled all day. So far

our route had lain chiefly in the province

of Alberta. We now crossed a 5300-

foot pass, near the boundary where the

meadow is filled with beaver dams, and a

mile beyond came to another 5300-foot

pass leading into British Columbia.

Here the mountains are choked with vast

forests filled with the thickest under-

growth, which meant serious and ex-

hausting exertion for both man and horse.

Beyond the East Smoky basin and the

east watershed of the West Smoky we

came to a small stream (lowing into the

West Smoky. Here we halted our outfit

for the last time. To reach this spot

Phillips had brought our horses down
J 500 feet ov(n- sheer, shifting shale. It

was impossible to take the animals

farther. In a dense spruce forest we
made a permanent bas;> camp and cache

and turned our horses out in an extensive

meadow to graze. We hoped they would

be th(?re on our return.

Our real work had just begun. Un-

speakably rough, wild country lay be-

tween us and the Big Mountain; that

we knew; how vast and how difficult,

we could only conjecture. Our last hope

of reaching it was to "back pack." Ac-

cordingly we took four days' provisions

and our personal and climbing outfits

on our backs and started into the un-

known. I felt a sadness at leaving those

cayuses behind; never before had I

realized what it meant to be a pack-

horse; never before had I been so

tortured by a pack. Miss Springate and I

^^-«.î'^*.

^rhuluuniijl, hy Marij L. JuIjl Akeley

FAITHFUL AND SURE-FOOTED MOUNTAIN CAVUSES
Without pack-horses travel in this type of country would be impossible
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each carried an eiderdown quilt, our

personal belongings, and our heavy

cameras—fifteen-pound packs. The men
carried thirty to forty pounds. There

was a small shelter tent for Miss Springate

and me while the guides had one small

canvas bed-cover between them in lieu

of a blanket. One frying pan, two small

pails, four cups, and four spoons were the

sum total of our kitchen and table outfit.

I allowed myself the luxury of one cake

of soap and a toothbrush, two oranges

and six lemons for the climb, but a towel

and a change of raiment were forbidden.

It is a severe mental ordeal to make up
four such packs. You are torn between

the desire for warm clothing and the dis-

taste for carrying a heavy burden.

Securely caching our main supply of

food and clothing under the big tent-fly

and leaving on a blazed tree a legend tel-

ling of our route and destination, we
plunged into dense alder thickets, and in-

to a tangle of devil's-clubs in full leaf and

higher than our heads, whose thorns pene-

trated our thickest clothing. Fording the

West Smoky, we struck hard climbing on

the mountain beyond. From the base of

the mountain ran abrupt broken cliffs of

gray, weathered rocks covered with thick

scrub through which we fought our way.

Our packs were heavy, there was no sign

of water, the heat was intense, and our

progress was slow.

Hard travel had been our daily por-

tion for three weeks, with long days and

short hours of sleep. For the past week
I had scarcely set foot in the stirrup, and I

felt the fatigue resulting from unusual

exertion and insufficient rest. Up, up

we climbed. Noon came and passed,

and still no sign of water. Suffering from

hunger and tormented by thirst, we ate

our lunch, using two of the precious

lemons to wash our parched throats. On,

on, and still no water. Finally, two hours

later, near the top, and when we were in

desperation, we found a tiny trickling

streamfromi whichwe collected a few spoon-

fuls of water in our rubber drinking cups.

)P))ut(jgraphei! Iiij Mary L.

THE RAMPARTS OF MT. SIR ALEXANDER
Two colossal rock peaks rose above a wide deeply crevassed glacier

Akdey
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W'l' t'liinhcHl <)\er :i broken ridge and

came out above tree-line into a rock-

filled amphitheater, to find that still

another ridge and valley separated us from

the Big Mountain. Crossing about two

miles of this rock-

fall, we scrambled

over a long, treeless

ridge and beheld

without interrup-

tion the Great Ice

Mountain. A mas-

sive, white, shining

peak lifted itself in-

to the blue from a

walled fortress of

rock. Two colossal

rock towers stood

guard on the north-

east, while on the

south rose a long

file of lesser peaks,

glacier-hung and
glowing with irides-

cent tints in the

evening sunhght.

Beyond the two big

towers we glimpsed

a wide glacier, while

the valley, with a

broad foaming river

trailing through its

depths, dropped
canon-like in front of us, from gloom to

deeper gloom, to meet the cascade of

color pouring from th*^ mountain itself.

We were amazed at the beauty of the

scene. Our mountain was far more im-

pressive than we had ever dreamed.

We donned our extra sweaters that

night, stretched up the little silk fly, and

slept in front of a blazing fire. We had

allowed only four days to explore the

mountain, and we were still one long day's

march from the east side, which we con-

sidered feasible for climbing. As our

progress in a direct line toward the

mountain was now hindered by steep

© Photograph by Mary L. Johe Akeley

THE SHARP PINNACLE
OF MT. SIR ALEXANDER

Eleven thousand feet in elevation.—In this

photograph the peak shows clearly, but it is

often obscured by heavy snow clouds

cliffs, we made a detour to the west

through an opening down an almost

l)erpendicular wall, well forested with

rhododendrons and devil's-clubs. Here

we reached the valley of the large glacial

river, the Big Sal-

mon, with its three

converging branch-

es, each with its

headwaters flowing

from vast glaciers

on the northeast

side of the Big

Mountain.

This additional

day now required

to reach the base of

the mountain put

us on short rations.

One large flapjack

without any trim-

mings was our
luncheon allowance.

It was amazing how
that flapjack stayed

us during the six

and one-half hours

of our afternoon's

march. We were

nearing our goal.

We intended to

camp on the term-

inal moraine of

the east glacier, where it runs into the

timber, and where it would be easy to

obtain fuel. However, an approaching

thunder-storm made camp a necessity

about a mile below the moraine. We
barely got the little silk shelter-tent up,

and our packs and some dry balsam

boughs inside when the storm broke. All

night the rain and snow fell. The next day

was an impossible one for climbing. The
rain stopped in the afternoon, and Phillips

went out to reconnoiter. He felled a tree

across the river, still too powerful to

ford even at this proximity to its source.

At a distance, the long, flowing east



266 NATURAL HISTORY

glacier had seemed the feasible line of

attack, but now at close range we saw

that perpendicular cliffs 2000 feet high

cut off the approach to the main peak. It

was therefore necessary to look for an-

other route, and we
hoped that the
north or west slopes

might be practica-

ble. This hope was

not founded on our

observation of the

mountains in this

region, for the north

side is always the

difficult one. Re-

turning in the dark-

ness at ten o'clock

—

the night had fallen

two hours earlier

than usual on ac-

count of the over-

hanging storm-
clouds

—

Phillips
declared that he
was able to locate a

route only to the

base of the last

peak. Beyond that

he could not see.

The morning
dawned cloudy.

The past days had been very difficult for

Miss Springate and she determined not to

attempt the climb. At six o'clock,

therefore, Phillips, Wilkins, and I started

across the two miles of deeply crevassed,

flowing glacier on the east side of the

mountain. We soon struck great

crevasses fringed with huge seracs and

shadowed by the everlasting snows. We
were surprised to note that our aneroid

registered only 4000 feet, thus proving

that these glaciers are 1500 feet lower than

they are at Mt. Robson. The ice was as

hard as steel, and we crossed it with great

speed. From a long, lateral moraine we
climbed on the northeast face of the

© Phofooraph by Mary L. Jobe Akeley

HEADWATERS OF THE ERASER RIVER
They flow in a wide and turbulent stream imme-

diately from the glacier of its source

mountain over rock-falls and cliffs to the

glacier beyond. Here a vast blue-green

ice fall fringed the sky line, overhung the

sheer, gray cliffs, and constantly ava-

lanched down to the long moraine below.

The ice was thrown

up in gigantic piles,

like a long line of

huge, fantastic ani-

mals ready to spring

into the depths be-

low. The murmur
of hidden streams

came from subterra-

nean depths. Now
and then came the

roar of an ava-

lanche; no wonder

we had heard them

when twenty miles

away; but all the

rest was deadly still.

This glacier is like

a strange, new
world. Photographs

may suggest its

wonders but they

cannot portray its

awful magnificence.

Just as we reach-

ed this second gla-

cier, heavy, gray

snow-clouds broke in a rage over us. Pul-

ling on our extra sweaters, mittens, and

caps, against the wind, we huddled close

to the rocks, gasping for breath, and

watched the storm hurl itself on the val-

ley below. Now the view of the flowing

glacier and the southern ridge shifted

and changed like a kaleidoscope. First

the clouds rent themselves on the high

towers and enveloped their lower cliffs

in mist and in driving, sleety rain; be-

low, the clouds drifted down, down, to

where the jade-green glacier crawled into

the dense, black forest, where we could see

the long branches beating to and fro

wildly under the fury of the storm. All

I
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around us wvvv hitino; sUH>t and snow and

till' ilivad roar of thi> avalanclu- cchoinji;

from peak to peak.

Presently the clouds thinned a little;

it grew lif>;hter, and we started on. For

two hours we traveled very carefully

across the crevasses, hoping that the

storm would cease. Instead, it now began

to snow harder, the ice chasms drifted full

of snow, and climbing became both

difficult and dangerous. I could not see

fifteen feet in any direction. It was

ghosthke, threading in and out among
crevasses encompassed by the mysterious

storm. I was appalled whenever the

storm thinned for a moment and I looked

into the yawning caverns of ice at my
feet. Above us the

sharply sloping pin-

nacles were lost in

the frozen mist,

below us the ice-

tongues ran down-

ward into dense

cloud-banks. My
s 1 e e t-i n c r u s t e d

clothing was hke a

coat of armor. My
hands were wet and

paralyzed so that I

could scarcely grip

my ice-ax, and my
benumbed feet were

heavy and unsteady

in my snow-clogged

boots.

With the storm

thus beating down
upon us we could

not catch even a

glimpse of the north

side of the Big

Mountain. I knew
that our diminished

''grub-pile " made another attempt doubt-

ful, and the thought of failure made me
very unhappy. However, there are several

conditions in climbing when it is best to

© Photograph by Mary L. Jobe Akdui

MT. SIR ALEXANDER GLACIER
Along this steep and jagged acclivity, Mrs.
Akeley and her guide climbed the 9500-foot

elevation

agree swiftly with the laws of nature. A
blizzard heads the list. Never argue with

a snow storm at 7000 feet above sea

level! Give it up and wait for a fair day!

With the storm still l)reaking over us, we
picked our way cautiously and haltingly

back over the ice, and ten hours after our

start reached camp, drenched to the skin.

Back-packing did not allow us a change of

clothing so we dried out by the fire.

That night the weather turned clear and

cold.

Though we were now on short rations,

we had that day killed six ptarmigans,

which afforded us "mulligan" for both

supper and breakfast and even made
possible the thought of climbing again on

the morrow. How-
ever, the morning

again dawned gray;

at six a light rain

was falling, and on

the mountain it

was snowing hard.

When we weighed

up our provisions

we received a shock.

At no time in the

past two days had

our hunger been

satisfied ; and al-

though all kinds of

big game had been

stalking about our

camp, they kept a

safe distance from

the rifle. We decid-

ed on an immediate

return to our base

camp. Disappoint-

ed, hungry, and de-

jected, we plodded

silently through the

rain-soaked under-

brush. Rain—freezing, drenching rain

penetrated every fiber of our clothing.

The treacherous muskeg was all about us

and into it we repeatedly fell.
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©Photograph by Mary L. Jobe Akeley

AN ALMOST VERTICAL SNOW SLOPE
The great mountain rose before the explorers

—

a virgin ice peak, sheer and awe-inspiring

Noon came with splendid sunshine.

A breeze drove the clouds in drifts across

the sky and clearly revealed the Big

Mountain. It was bad enough to give up
our climb in the face of foul weather; but

it seemed the worst of hard luck to be

compelled to turn our backs upon our

hearts' desire now that it had cleared, and

all for the lack of food. After a meager

lunch of one piece of bannock and a thin

slice of bacon, and tea all around, we had
remaining only flour enough for two small

bannocks, some tea, two lemons, and four

slices of bacon.

We were all heartsick with disappoint-

ment. My one hope was that we could

get some game and return for another

attempt on the mountain. I hesitated to

suggest this to our head guide, realizing

the responsibilities and heavy labor it

would involve. Finally, we all held a

council of war and Phillips volunteered

to make a second attempt. However, we
all knew our chances were slight, as this

was our fifth day without sight of game,

and each hour was taking us farther from

our goal.

We were traveling to our base cache

along a shorter route. About five o'clock,

after climbing 1500 feet up the worst

rhododendron mountain yet encount-

ered, we suddenly came upon fresh cari-

bou tracks—so fresh that little particles

of soft earth were still balanced on the

edge of them. We were all so famished

that we followed the trail like starving

Indians. We were going up wind, when
suddenly a grassy hill, steep and sparsely

wooded, rose straight in front of us.

There on the crest three hundred yards

away a young caribou was feeding.

Phillips, in the lead, stopped stone still;

the rest of us dropped flat to earth.

Twenty seconds we watched before it

became aware of us. Away it trotted!

In an instant Phillips dropped his pack

and ran like a Cree, heading not toward

the caribou, but to the left and below it.

He knew that it would run for the timber

and he was bound to intercept it. He
did. Two shots! And then he shouted

to us. When we arrived the caribou had

breathed its last. We had an ample food

supply. We named the watershed

—

where now we made camp—Providence

Pass.

The next morning we returned to our

camp on the moraine, having cut down
our packs to the last ounce, and

determined again to attack the mountain.

We took with us the four slices of bacon

and a little tea and flour which remained,

but our main food supply was the freshly

killed caribou. We had no salt. Caching

the silk shelter-tent, we carried only a

piece of canvas as a windbreaker and a

reflector for our fire.

A camp at snow-line without any
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shelter is not pleasant. The wind howls

down the mountain-side and chills _you

through and through; the fire demands

serious and constant attention, burning

out and haA'ing to be replenished before

3'ou are properly warmed. The night is

interminable.

AMlkins now developed rheumatism and

]\Iiss Springate still felt unfit for the climb,

so at daybreak Phillips and I began the

ascent alone, following our old route.

Going beyond the point at which the

storm had driven us back, we found the

second glacier of vast extent, very steep,

and deeply serrated with crevasses, some

of them twenty feet in width and easily

fifty feet in depth. On either side were

great ice walls, 500 to 1000 feet high,

blue and crevassed from foot to top. As

far as the eye could range forward were

long vistas of snow, huge bowlder-like

lumps of ice, deep ice caverns opening into

the very bowels of the glacier and spanned

here and there with shallow, narrow snow

bridges.

Crossing about five miles of this ice,

we at last reached a long, sloping shoulder

where our aneroid registered 7800 feet.

We were immediately under the north-

west face of the main peak.

"What do you think of it now?"
Phillips called out, as he paused a moment
in his step cutting.

"I can't see anything but my feet," I

replied.

I was struggling up the last stiff bit of

ice. A few more steps and I stood in a

new world. A huge ice peak, sheer and

terrible, rose straight in front of me.

From its base my eyes traveled up an

almost vertical snow slope to perpendicu-

lar rock cliffs, deeply notched with chim-

neys; then, from ice field to higher cliffs,

more formidable than those below; and

at last they rested on the austere moun-

tain top itself, a pile of broken ice and

broken snow cornices. Through my
glasses the culminating ice cap showed

a deeply crevassed glacier with a maze of

vertical sei-acs and great blue-green ice

grottoes. Icicles fifty feet long depended
across these caves. The arcle was every-

where broken and knifelike.

"I'd rather take you up Mt. Robson
twice," was Phillips' only comment. This

northwest face was certainly the most
formidable of all. As I looked, the great

ice field above us was torn by a whirling

avalanche, which plunged down over the

cliffs directly in front of us. The sight

was awe-inspiring. The mountain was
obviously impossible to our two selves

with our limited equipment.

This main peak rises about 2500 feet

above the base of the first cliffs and attains

an elevation of about 11,000 feet. From
it a long glacier flows westward for about

two miles. Above it, on the west ridge

«

© Photoriraph by Mary L. Jobe Akeley

NORTHWEST FACE OF MT. SIR ALEXANDER
A new world,—with avalanches constantly thun-

dering across its face



270 NATURAL HISTORY

Photograph by Donald Phillips

ALONG THE ROUTE TO MT. SIR ALEXANDER
The Jack Pine flows from the high mountains down through a vast and lovely forest

adjoining the main peak, are numerous

hanging glaciers all tributary to a large

river flowing off to the southwest and

fading away into the distant blue.

Through our glasses this stream looked

easily 500 feet wide. As we afterward

definitely knew, it is the Big Salmon, the

North Fork of the Fraser River. The

Big Mountain is thus encircled by the two

arms of the Big Salmon, deep, wide

streams which have their birth in the

vast glacial areas—and stands at ap-

proximately 120 degrees 30 minutes west

longitude and 54 degrees north latitude.

Looking down from our lofty height we

saw another glorious snowy range in the

west rising 5000 feet above the valley

abundantly fringed with glaciers. Across

a pass to the northeast are two lovely

steel-blue lakes, each about a mile in

length. To the north of the Big Mountain

and perhaps eight to ten miles distant is a

sharp snow peak, apparently a 10,000-

foot mountain. Phillips and I could

easily have climbed 800 feet farther, but

as that would have been futile, we built

a cairn at 7500 feet and returned to our

camp. We had spent fourteen hours

on the mountain.

When night fell upon our little moraine

wikiup and the white glacial mist again

whipped down upon us, I felt as if I had

been walking in my sleep. I scarcely

recognized myself—a battered, grimy

creature, crouching there by the flickering

fire. I was too weary even to unlace my
boots. Phillips looked at me curiously.

"You are dead tired; and—you're

as dirty as a man," he said.

So exhausted was I, after our long,

hard climb, that as we began the home-

ward march, I could scarcely drag one

foot after the other. The unvaried diet of

unsalted caribou was not sustaining me.

I was desperately weak. I would have

given my birthright for a pinch of salt.

The absurdity of the situation was the

quantity of meat we consumed and our

perpetual hunger. All day I was conscious

that my pace was being carefully watched,

and my pack was lightened until I was

ashamed.
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Across a wide alpine pass we struck four

hours of good goiii*;" in (he smooth, grassy

meadows. Below tree-line we found

quantities of huckleberries, which wc ate

like bears. We reached the West Smoky.

H(M-e a rushing torrent 200 foot wide ran

clear as crystal over blue and red and

grc'on bowlders. Miss Springate and 1

watled it hand in hand. I was on my
last wind, and she, too, was thoroughly

weakened by insufficient food. When
about two hours from our cache and with

1500 feet of climbing still ahead, we came
upon a maze of windfalls, rhododendrons,

and devil's clubs for which British Colum-

bia is justly famous. Troubled lest

darkness overtake us, I quickened my
pace, putting all my strength in this final

spurt. It was not enough! My water-

filled boots retarded me at every step.

I fell in my tracks when we stopped to

rest. Presently I was stumbling and fall-

ing just because my feet would not co-

ordinate. Up over ledges of rock.

thiouj^h I'hododendrons and devil's clubs

and rhododendrons again, wo climbed

imtil we came to a long windfall and to

wet and slippery rocks boycjnd which the

darkness lay. My pack crushed my
shouldei's; the devil's clubs tore my face

and arms. Although our guide kept not

more than twenty feet ahead, I could

scarcely see him, it was so dark. Soon, I

could only hear him. I floundered on,

falling again and again over logs and into

holes, and sinking sometimes to earth

merely because of my own weight. Once
when I hit my knee a stinging blow on a

sharp stake, and did not got up imme-
diately, the guides heard me groan and

started back toward me. I lurched up
before they could reach my side. They
wont on and mercifully said nothing.

I now began to use every sort of mental

lash I could command. "You must get

into camp tonight." "Go on; don't go

to pieces at the finish." "It is easy to take

one step; you can take another." And,

I Photograph by Mary L. Jobe Akeley

THE BIRTH PLACE OF THE FKASEK RIVER
The exploring party traversed four miles of this deeply crevassed glacier before and after reaching the

base of the ultimate peak
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''It would be disgraceful to collapse and

weep." So I goaded myself up the last lap.

Our entrance into camp was made in

silence—a little later when we had drunk

plenty of hot tea it became a time of re-

joicing. Here were food and warmth and

security. At least our big effort had been

made. We had not given up without a

good fight. Now safe, dry-clad, and

content in the shelter of the base camp,

we realized for the first time that we had

taken long chances, but—at least we had

explored "Kitchi,"—we had met the Big

Mountain face to face.

A SECOND ARTICLE BY MrS. MaRY L.

JOBE AkELEY will APPEAR IN A LATER
ISSUE, DESCRIBING FURTHER EXPERIENCES
IN THE MOUNTAINS OF WESTERN CaNADA

) Photograph by Mary L. Jobe Akeley

NEW COUNTRY
In the left background the ten-thousand-foot snow peak is Mt. Mary Jobe, named by the Canadian

government in honor of the author's explorations and for the first map made of this region
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THE WOODCOCK
Photographing the Hermit of the Woodlands

By ALFRED M. BAILEY AND FRANCIS R. DICKINSON
Chicago Academy of Sciences

With Photographs by the Authors

THE twiUght hour of early spring is

the period of romance for the wood-

cock. Other drowsy-voiced mi-

grants may be talking themselves to

sleep among the shadows of the thickets,

but the secretive woodcock chooses this

time, when all nature is starting to rest,

to go through his courtship antics. He
leaves his place of concealment, struts

among the tangled vines with his tail

spread and beak out-thrust, and then

suddenly springs into the air, circling

until he appears as a black dot against

the star-studded blue, his clear, twittering

voice carrying across the woodlands.

Sometimes he will fly swiftly, with rapid

strokes of his short, stiff wings, from one

end of a patch of timber to another, and

then, circling downward, he will swoop

into the darker shadows of the woods

and drop to the ground near his starting

place.

This fine "shore bird" was once an

abundant one in the northern states, but

it has been greatly reduced in numbers in

recent years. We had long desired to

photograph the woodcock upon its nest,

and many hours were spent in the field,

endeavoring to locate the eggs. But to

find a woodcock's nest is like finding the

proverbial needle in the haystack. You
have to know where to look. We pressed

our friends into service at every oppor-

tunity, without success, until one Sun-

day late in March. After a day of weary

tramping, we were returning home tired,

and not a little discouraged, when we

stopped to chat with a neighbor. We
had been looking for woodcocks, we told

him, but had had no success.

"Why," our friend replied, "I can show

you where to find one."

Dinner was forgotten, and we retraced

our steps across the woods for a mile, to a

sheltered creek where the tangled vines,

fallen leaves, and moist earth seemed to

promise ideal cover. Then our friend led

us to a broken bank and pointed proudly

to a freshly excavated hole. We looked

at him blankly for explanation as we



HANGING THE BLIND TO A HANDY LLVIB

The carefully hidden nests of the woodcock are usually guarded from wandering animals by logs or

fallen trees

THE OVATE EGGS OF THE WOODCOCK

Against the russet and tan of the leaves and grasses, the mottled buff and brown eggs were almost

as hard to see as their owner



LUW UKOW Oli HIGH BROW.

The high pUicing of the eye, exaggerated by the length of the bill, gives the woodcock a somewhat
witless, self-satisfied expression
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TO BROOD OR NOT TO BROOD ?

The whir of the camera makes her pause. Notice the eggs just showing in the left foreground. Will

she have courage enough to cover them?
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SHE DECIDES IN THE AFFIRMATIVE

After hesitating for a moment, she advances cautiously, waiting at the edge of the nest before settling

down

protested woodcock did not nest in such a

place.

''Oh," he said disgustedly, "I thought

you said 'woodchuck.'"

But there came a day, and it was last

spring, when we met the Expert. He
was one of the rare individuals who like

to look for the "needle," and his hobby

was finding woodcock nests. He promised

us, when the proper season arrived, that

we should have the photographic victim

we desired. The Expert was true to his

word, and when the nesting time of our

bird arrived, he spent a few hours in

favorite haunts, and then reported that

he was read}' to lead us by the hand.

April is notoriously a fickle month,

never knowing whether to consider her-

self the end of winter or the beginning of

spring. On the April day when we went

camera hunting, she was in the former

mood. A gray sky overhung a brown

earth, sodden with the last of the melting

snow, and the slight drift of air, though not

frosty, smelled of damp leaves rather than

of sprouting violets. We were in rolling

country where open glades alternated

with mixed hardwood timber, mostly

oak and hickory ; and though the hum of

a distant interurban trolley at times re-

minded us of civilization, we were con-

fident of success. Our Expert, gifted

with second sight, had actually located

two nesting woodcock.

Our motion picture camera, two tri-

pods, and a bird blind slowed us down a

bit, but presently we began to ascend a

slight rise of ground covered at the top

with clumps of brush, patches of tall,

dead weeds, and a few moderate-sized

trees. Stopping about ten feet from the

base of one of these, we were told that we

had arrived at the first nest, and that the

bird was on it.

This was good news, but we like to

verify such statements, and for a while

the amateurs tried in vain to do so.

Carefully, foot by foot, we scanned the
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ON AGAIN, OFF AGAIN

The strain is too great. She turns tail, a very stubby one, and is all set to leave in a hurry. The
photographers try stopping the camera

THINKING BETTER OF IT

Somewhat reassured, she aims one of her shoe-button eyes at the blind and seems to be weighing the

pros and cons
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BACK ON THE JOB
As she sits motionless in the underbrush, her bill transforms into a dry stem, and the tip of her tail

into a splintered stub

dead leaves, the thin clusters of weeds,

the fallen branches that lay almost at our

feet. After a few minutes of this, we
admitted defeat. Our pilot then pointed

out a certain spot not eight feet away,

where a few slender ground shoots,

emerging from the leafy carpet, made a

miniature thicket, and as we stared at

the spot the form of a brooding woodcock

materiahzed from the background, much
as the image on a photographic film

gradually builds up in the developer. The
blending of her plumage with the warm
tones of the oak leaves and their darker

shadows was incredibly perfect. Her bill,

motionless and slanting down, became

merely one of a hundred small stems.

Only her eyes, black and round, gave a

clue by which she could be found again

whenever we turned away.

All this time she was steadily watching

us, completely confident in the power of

camouflage—and who knows or ever will

know just how much of this confidence is

based on consciousness and how much
on instinct? To see how far her reliance

would stretch, we advanced quietly to

within four feet of her, and while one

bent over and started the camera, another

slowly put out his hand until it was

directly over the nest and not more than

four inches above it. Still she stayed;

but when the hand descended and gently

touched her back, the spell broke and

away she dashed with a frightened flurry

of wings.

After locating the second bird, which

was a trifle less trustful, we returned to

the first spot and set up the blind at a

distance of seven feet, from which a six-

inch lens brought the nest close enough to

fill about half of the finder. Two of us

draped ourselves over a log inside the

cover and waited, while the third, he of

the second sight, wandered off to find

more nests.
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"\\;iit(Hl" is the woiil. I'or half an

hour nothing happeiuHl ('xc'cpt that tliclof;-

tiivw iiotic(>ably hanl(M' and the stubs on

it noticeably sharper. Then, througli the

holes in the blind, we discovered our

(luarry moving slowly through the under-

brush twenty yards away. Little by

Uttle she approached, feeding as she came,

not at all alarmed. Now and then she

dug her long bill into the soft loam, evi-

dently probing for food. Occasionally

she moved forward with a curious bob-

bing motion as though stamping on the

ground with one foot after the other, and

then she paused, as though listening.

The purpose or result of this performance

was not evident, but it may have caused

insects or worms to move and thus reveal

their presence.

For another hour or more she wandered

about, seldom out of sight, but never

within range of the waiting camera

focu.si'd on the nest. At last, however,

she seemed to make up her mind, and
walking more rapidly, came in on a bee

line. Three h^et from the nest she pau.sed

to eye the blind, then advanced again.

She stepped into range of the camera, and
the film whirred as she approached the

nest; then just as the woodcock was
lowering herself upon the brown splotched

eggs, she became alarmed and darted a

few feet away. She paused there, partly

concealed among the dead leaves, for

many minutes, staring at the blind, and
then, as though not satisfied that all was
well, walked off through the underbrush.

It was our last opportunity, for a cold

drizzle began to fall, and the reproachful

voice of the Expert was heard across the

woodland as he shouted, "Hey! This is an

April shower—but I'm no May flower,"

so we folded our blind, shouldered our

camera, and plodded homeward.

^f!

^v-rr

1 ^^^^Spin^fc
s»

A TEST
When the hand descended and genth' touched her back, the spell broke



A MALE PIXE-WOODS TREE-
FKOG WITH INFLATED VOCAL

SAC

A VOICE FROM THE PINES
The Call of the Pine-woods Tree-frog Is a Characteristic Sound During Spring and

Summer in the Woods of the Okefinokee Swamp Region

By FRANCIS HARPER

DURING the night a white mist in

the Okefinokee piney woods has

enveloped the rough, gray-brown

trunks halfway up to their expansive

green crowns; it has also cast its breath

on the low undergrowth of palmetto,

gall berry, and huckleberry, where the

light of dawn reveals countless dewy

spider webs spread out in all their glis-

tening tracery.

As the rising sun dispels the mist, the

birds are more vociferous than later in the

day: the bobwhite pipes, the joree calls

and sings, the redbird gives a cheery o-fee^,

o-leet, an unseen woodpecker drums, and

the pine warbler trills dreamily. Soon the

earth warms beneath a brightening sky,

and the pine lizards come forth from their

nocturnal retreats in crevices of the bark,

to bask and run on the fallen trunks or to

bob up and down in displaying their

brilliant throats to their ladyloves. As

the morning wears on, a breeze stirs the

myriads of pine needles into murmuring

music that brings peace and delight to

one's soul.

At the blazing noontide man and beast

seek what shade they can find in these

open, parklike woods; but the turkey

buzzard continues its tireless soaring

above the tree-tops, and such dauntless

spirits as the kingbird and crested fly-

catcher scarcely desist from their cries.

Perhaps an afternoon thunder shower

comes on, with hurrying gray clouds that

have become laden with moisture over the

distant Gulf and here discharge it on the

thirsty land. The heat and glare of the

previous hours depart, and the green

woods have a pleasant aspect in the rain.

The slanting drops quickly moisten and

darken the southwestern sides of the tree

trunks. And now multitudinous creatures

of the pine lands, both avian and amphi-

bian, respond to the welcome change and

fill the air with their various and char-

acteristic notes.

Toward the day's end the sun sends

radiating bands of fight through the

breaking clouds, to be mirrored, on rare

occasion, in the eastern sky. A cowbell

tinkles musically as the cattle return

toward their pen from the day's foraging,

and their driver makes the woods re-
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sound for miles with liis yoddinti;—that

most inexpressibly beautii'ul •)!' all things

to bo hoard in th(> Okofinokcc In the

waninji U^ht ilio ni^hthawks disport

themselves overhead, diving and boom-

ino;; and the bats, those lovers of the

dusk, sally forth from their hollow trees

and pursue their insect prey in erratic,

leather-winged flight. And finally, as

night descends, the world of the piney

woods is given over to the weirdly calling

barred owl, to the prowling bear and

raccoon, to those scurrjang and secretive

lessor folk—the mice, rats, and shrews,

and to a rain-gladdened host of lusty-

voiced amphibians.

Such sights and sounds, and many
more, are the offerings of the piney woods

in their various moods of spring and

summer. There is one sound in particular,

a most characteristic one of this verdant

wilderness, that is very apt to greet the

wayfarer here and thdv, duiinfi almost

any of the twenty-four iiours. ll is ;i

curious, dry, prolonged little cry, of

\(iy uncertain origin. A casual person

might pass it by as one of those intangible

sounds of the woods that hardly arouse

conscious attention. Another, more; re-

sponsive, might be put in mind of some

aberrant, stridulating cicada, or of some
harsh-noted member of the wren tribe.

Still another, well versed in animal loi'e,

though a newcomer to this region, miglit

shrewdly guess at some relative of those

little beings that so long ago made music

for Aristophanes' discriminating ear with

their chorus of hrekekekex, ko-ax, ko-ax.

All the same we'll shout and cry,

Stretching all our throats with song,

Shouting, crying, all day long,

Brekekekex, ko-ax, ko-ax.

Aristophanes: The Frogs

(Translation by B. B. Rogers).

I. . .,. . • •'

CAMP ON CHESSER'S ISLAND

Among moss-hung live oaks and water oaks in a hammock, in Okefinokee Swamp, on July 23 1931.

Both in this hammock and in the surrounding pines the voice of the pme-woods tree-frog is one oi the

most familiar sounds



282 NATURAL HISTORY

A "frog's-eye" view of chase prairie
Taken from fifty feet up in a moss-draped slash

pine. May 17, 1912. From such a vantage point
a tree-frog can overlook square miles of watery
wilderness, dotted with prairie "heads" or

islets of pine and cypress

Now the sound starts up again, appar-

ently from some point well above the saw-

palmettos and other low undergrowth:

kek-kek, kek-kek-kek-kek-kek, kek-kek, kek-

kek-kek-kek-kek-kek-kek-kek-kek-kek . . .

krak' . . . krak'. And here and there from

the open ranks of the pines a variable

answering cry is heard. Whatever the

authors may be, there is some sort of

society or fellowship among them. The

strident cry gets under way a trifle halt-

ingly, becomes a rather steady, rapid,

prolonged rattle, and winds up with a

couple of slower, more emphatic notes in a

cracked voice. It is all but useless to try

following one of the sounds to its source;

only a rare chance will lead to discovery.

Even after long familiarity with th(^

habits and appearance of the authors, I

spent nearly a month in the region last

summer, hearing the sound almost every

day and making frequent effort to locate

some of the individuals, and yet not

setting eye on a single one.

But on several occasions in other years,

out of the hundreds of times I have

listened to this cry, I have been fortunate

enough to detect a little tree-frog en-

sconced behind a projecting slab of bark

on some longleaf or slash pine, at a height

of four and a half to ten or twelve feet

above the ground. Doubtless some have

escaped notice by occupying a still higher

perch. As one crouches partly hidden in

this daytime nook, its resemblance to the

pine bark in both color and pattern is re-

markable. From this fact as well as from

its habitat there is a peculiar appropriate-

ness in the common name it bears

—

the pine-woods tree-frog. On Chesser's

Island there is also a local name of

"scraper frog," which was eventually found

to refer to this species ; it was bestowed in

reference to the sound of the notes.

An average individual is about an inch

and a quarter to an inch and a half in

length of body. In its resting attitude

the arms and legs are sometimes folded so

compactly beneath the body that the

AN INDIAN MOUND
Covered with saw-palmetto and other plants of

the piney woods, on Bugaboo Island Okefinokee
Swamp. June 6 1929.
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fingers aiul toes, with the ciilnrjird disks

at tlieir tips, ina>- he scarcely visiWle.

These disks are characteristic of tree-

frogs in '>;i>neral and enable the animals to

clinj2; to vertical surfaces as smooth as a

plate of glass.

The species was niadc^ known to science

by Latreille in 1802^ in his Hidoire

NatureUe des Reptiles, where it was giv?n

the name of Hylafemomlis. This appel-

lation happens to hav(^ escaped the nomcui-

clatural upsets that befall so many species,

and has been preserved intact to the

present day. Though the species has

been discussed and redescribed from time

to time by such distinguished American

herpetologists as LeConte in 1825, Hol-

brook in 1842, and Cope in 1889, it was

still possible for Mary C. Dickerson to re-

mark in her Frog Book of 1906—more than

a century after the discovery of Hyla

femoralis—that "Nothing is on record re-

garding its life history or habits."

The range of this little tree-frog extends

from the Dismal Swamp in Virginia to

A VISTA BETWEEN CVPRESS "HEADS"
On Chase Prairie, June 12, 1929. The pine-

woods tree-frog finds a suitatjle breeding ai'ea in

these \vater>- prairies

A DKIED-UP CYPRESS POXD
Near Suwannee Lake, Ware County. Georgia.

May 7, 1930. The numerous cypress ponds are

the principal breeding areas of the amphibians
of the adjacent piney woods, but during an occa-

sional dry season the water disappears completely

Florida and Texas. It is apparently

limited to the Coastal Plain, where the

abundant pines furnish it with a con-

genial habitat. In North Carolina it

seems to have been recorded hitherto

only from the coastal counties of New
Hanover, Onslow, and Craven. One rainy

night last July, however, when I had

traveled more than an hour's journey

northward from Florence, South Carohna,

on the Atlantic Coast Line, its character-

istic notes sounded commonly from the

trackside pools or ditches, being plainly

audible above the rumbling of the train.

The locality was probably in Robeson

County, North Carolina, and about fifty

miles farther inland than those previously

recorded in the state.

No other amphibian of North America

seems to be so closely associated with

pine trees as is this species. In the

Okefinokee region I have seldom found it

very far from a pine. In the depths of the

swamp it may be absent over consider-



284 NATURAL HISTORY

THE CAMOUFLAGE OF A PIXE-WOODS TREE-FROG
In its daytime nook behind a projecting piece of pine bark, the pine-

woods tree-frog bears a remarkable resemblance to the bark in both
color and pattern. Camp Corneha, Charlton County, Georgia, Mav

24, 1929

able areas where these trees do not occur;

but let a few straggling pines appear,

and there its notes are likely to be heard.

Thus it is found not only in the piney

woods proper, of both the mainland and

the islands, but also to some extent in

hammocks, creek swamps, cypress bays,

and sphagnous bogs, for at least a few

pines are present in all of these habitats.

Now and then it wanders away from

the pines into neighboring live-oaks,

magnolias, or other trees. It also affects

rail fences of split pine logs, or the rough

walls of cabins, and sometimes it is dis-

covered on a saw-palmetto leaf in the

piney woods.

I have come across

(jiic in a golden mouse's

disused nest that was

suspended in a festoon

of Spanish moss in the

hammock on Chesser's

Island. In the creek

swamp at Suwannee
Lake I have twice locat-

ed one snugly stowed

away for the day in a

knot-hole of a titi (Cyril-

la racemiflora) . These

knot-holes, at a height

of one and a half to five

and a half feet, seemed

to give it a refuge fully

as secure as that pro\'id-

ed by a loose slab of

pine bark.

When gently touched

in one of its daytime

retreats, the frog will

scarcely budge. During

the breeding season in-

dividuals have been

found occasionally on

the ground during the

day; perhaps these had

not waited for nightfall

to begin their journe}"

to the breeding ponds.

On a green palmetto fan or in a tuft of

green pine needles the species shows itself

capable of changing from the more normal

brownish or avellaneous coloration into

one matching its immediate environment;

and one of my farmer friends in the region

tells me of finding equally green indivi-

duals on his tobacco plants.

In the expansive piney woods sur-

rounding the Okefinokee this tree-frog is

undoubtedly one of the most abundant

amphibians. In its normal habitat four

individuals to the acre, or approximately

2500 to the square mile, would probably

be a reasonable estimate. Such density

of population may be readily appreciated



.4 VOICE FROM THE PINES 285

by one wlio is aliroad iliiiin^ a warm
suininer shower and listens to the calls

inspired by it. In a mile-wide strip of the

mainland adjacent to Okefinokee Swamp
for its entire circumference^ of, say, 120

miles, with perhaps four-fifths of this

territory occupied more or less by stand-

ing pine timber, w(^ would have a pine-

woods tree-frog population of possibly

250,000 individuals. In the four Georgia

counties that include the swamp there

must be miUions of them

!

The adults very evidently lead solitary

lives, except when congregating at the

ponds and pools for breeding purposes.

Ordinarily it would appear that no more

than one frog is to be found on a single

tree.

The vocal season lasts for at least five

months, from mid-April to mid-Septem-

ber. Whether it begins earher or con-

tinues later, I have not determined,

owing to absence from t he region. I )uring

this whole period, in sunshine as well as in

rain, the ordinary calls may be heard

practically every day from the frogs in

their diurnal hiding-places. The intervals

between these calls are extremely vari-

able, according to the weather conditions.

When a shower is impending or falling,

or after it has passed, there is a general

tuning-up of these sprites far and wide

through the piney woods.

One May evening, about sunset, 1

located an individual that had been calling

in its retreat about seven feet up on a large

pine on Billy's Island. It was facing the

trunk, while the lower part of its back

rested against a projecting flake of bark.

The upper part of its body was inclined

away from the tree, and its arms were

stretched almost straight to reach the

trunk. This position gave ample play

for the vibrations of the swollen vocal sac.

THE PINE-WOODS TREE-FROG IN CALLING POSITION

The vocal sac and practically the whole body of the pine-woods tree-fro^ vibrate with the extra-

ordinary vigor of its nocturnal breeding calls as it clin2;s upright to the rough pine bark. «.'"•-""'»'-

Lake, Ware Countv, Georgia, June 27, 1929

Suwannee
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IN THE CREEK SWAMP BORDERING SUWANNEE LAKE
A platform has been built at a height of about sixteen feet among
the cypresses, black gums, water oaks, and sweet bays. From this

stand the hunter looks down through the dense undergrowth of

"hoorah bushes," titi, high-bush huckleberries, "lather-leaf," and
catbrier, in the hope that his hounds will drive a hog-stealing bear

within sight and range. May 16, 1930

Not only the throat but the sides and

indeed nearly the whole body vibrate

with the very rapid interchange of air

between the lungs and the vocal sac.

The latter, when fully expanded to a

hemispheroidal shape, becomes nearly

half as large as the rest of the body, and is

fairly translucent. It does not quite

reach to the tip of the chin, as the sac of a

toad does. The calls are so rapid that the

sac does not become appreciably deflated

between notes, as happens with some of

the related species that call more deliber-

ately. If the frog becomes alarmed and

ceases calling for a time,

the sac may remain

about half inflated.

The special nocturnal

calls or breeding chorus-

es of the males are heard

from about mid-May to

late August, or possibly

later. They occur al-

most invariably during

the first couple of nights

after heavy rainfall. At

the time of these chorus-

es the temperature rang-

es most commonly in the

vicinity of 72° to 74° F.,

with extremes at about

68° and 80°. The bodies

of water at which the

frogs congregate for

breeding include cypress

ponds, roadside ditches,

rain-water pools in fields,

and branch and creek

swamps. The males

take up their calling po-

sitions on trees stand-

ing in or near the ponds,

and on logs, floating

chips, or the ground

near the water's edge.

On vertical pine trunks

they cling bolt upright,

with sprawling toes; on

black gum saplings in the ponds they may
perch vertically on the trunk or horizon-

tally on the limbs or they may secure a

variety of footholds among the twigs and

leaves.

One June night, in a little pond near

Suwannee Lake, the light of my electric

torch seemed to serve as an attraction to

the frogs, for a black gum sapling beside

which I was standing became full of

them. They came leaping along the

branches and among the fohage, and

several took up calling positions within a

few inches of each other. They were so
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confiding that 1 ('(Uild louch llicm with a

finger or a twig and manruxcr thcin s()nu>-

what into {ihotographic position. One or

two evc>n chmg to my fingers.

Here was an especially good oppor-

tunity to observe sonu^ of tiie chang(>s and

variations in color to which the species is

subject. I had long been aware that the

individuals encountered at night are

generally much paler and more uniformly

colored than those seen b}^ day; the

darker portions of the color pattern, in

l")artieular, fade considerably.

Although it is possible that such factors

as temperature, humidity, and emotional

state may play some part in the color

changes, it would seem

most simple to explain the

general nocturnal fading

on the ground that in the

darkness a variegated col-

or pattern is needless for

protection. A certain

amount of variation, how^-

ever, is obviously individ-

ual in nature, since it is

observable at one time

in a single group of call-

ing males. Thus the up-

per parts of some of those

observed during this night

near Suwannee Lake ap-

peared an almost uniform

pale greenish or brownish.

Yet others retained in

some measure the varie-

gated color pattern of the

daytime.

The calls with which

these males summon re-

ceptive females to mat-

ing are made up of indi-

vidual notes very similar

to those in the middle part

of the ordinary diurnal

calls. As a whole, how-

ever, they are quite dis-

tinct . They are extremely

vigorous, prolonged, and rapid. There
are now no drawling terminal notes in a

cracked voice, such as are heard by day.

One who remains in the midst of an

assemblage of a ilozen or two raucous-

throated males for s(>veral hours finds the

incessant (hn (juite oppressive to the

auditory organs. Indeed, at a distance

of no more tlian a few feet the racket is

fairly tleafening. By partly closing my
ears at such a time, I have shut out the

sound of Hyla femoixdis almost entirely,

at the same time hearing more distinctly

than before the shriller notes of other

species present, such as the oak toad {Biifo

quercicus) and the swamp cricket frog

--•, (- -

A TURPEXTIXEU
On his daily rounds to ''pull boxes" on the longleaf and slash pines,

the turpentine worker has probably more opportunities than any
one else for listening to the crv of the pine-woods tree-frog. Near

Camp Cornelia, Charlton County, Georgia. May 29, 1929
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{Pseudacris ocularis). I judge that a

chorus of Hyla fenioralis may be readily

heard at a quarter of a mile.

While an individual may pause for a

time, the chorus as a whole goes on and

on for hours with scarcely a break. It

frequently begins about sunset and con-

tinues till well past midnight (though with

gradually decreasing vigor) and possibly

till dawn. On Floyd's Island, one June

night, I listened to an ardent individual

that apparently continued for at least

eleven minutes without halting. The

notes are delivered at machine-gun speed

—say seven or eight per second; so that

I have long referred to this species as

"the machine-gunner among frogs."

In this performance the frog seems to

go through a more or less regular series of

notes that is repeated almost endlessly.

Toward the end of each series, at inter-

vals of perhaps a couple of seconds, the

frog "steps on the accelerator," so to

speak, and the resulting burst of speed

forces the inflation and likewise the vibra-

tion of the vocal sac to the maximum, till

it appears as a mere blur. To give an

adequate representation of such calls in

alphabetical notation is doubtless im-

possible; but an effort at approximation

results as follows : kek-kek-kek-kek-kek-kek-

kekekekekekekekekekekeke, kek-kek-kek-kek-

kek-kek-kekekekekekekekekekekeke, etc. On
several occasions I have found a member
of the chorus with a freakish, weak voice,

as if its vocal cords had burst with the

strain of calling.

Though the voice of the pine-woods

tree-frog may fairly defy human imita-

tion, it does not exceed the powers of that

master mimic, the mocking bird. One

May afternoon at Camp Cornelia a mad
singer was giving an extraordinary per-

formance, flying from perch to perch with

a dashing air and pouring forth its melody

even as it flew. It gave in succession the

notes of blue jay, nighthawk, wood pewee,

sparrow hawk, Carolina wren, and finally

Hylajetnoralis. Not only was the mimick-

ing unmistakable; part of it was done to

the very life. The fact of such perfect

imitation by the mocker justifies a

comparison of the frog's notes with an

avian voice.

A BoAT-RnN Through Chesser's Prairie, Okefinokee Swamp, with a Cypress Bay Beyond. May 26, 1930



The Home of a
Tibetan- Landowner

AGRICULTURISTS OF TIBET

Peasants in a Land of Nomads—Their Homes, Their Industries,

and Their Religion

By C. SUYDAM CUTTING
Trustee of the American IMuseum

TIBET, by and large, is anything but

agricultural, yet in the southern

portion of that elevated land, four

hundred miles or so directly north of the

upper reaches of the Bay of Bengal and

near the northern borders of Bhutan and

Nepal, certain of the Tibetan natives

have developed a type of agriculture that

seems to be unique. On their section of

the high and wind-swept plateau behind

the snow-clad Himalayas, where Nature

gives them a growing season that averages

onty four months free of frost, they are

able to plant, to grow, and to harvest

their crops of barley and peas, but, having

done so, these hardy people do not use

these products for their own consump-

tion. Buttered tea is almost their only

food, and the barley and peas that their

efforts, with Nature's meager help, pro-

duce, go entirely to feed their horses and

their cows.

Compared with the country to the

south of the mountain wall that sets this

land apart, Tibet is a sparsely populated

region, for the most part given over to

wind and semi-barrenness. Consequently
the intensive agricultural methods of other

lands are far from necessary. Rainfall,

too, is hmited, but to make up for this

lack, the plateau is intersected by many
streams and rivers fed by the melting

snows of the extreme uplands. The
streams, being s^^^ft, and the need for

arable land being small, it is an easy task

to build the simple system of short canals

that supply the irregular fields and patches

with the water that they need. Thus,

even at altitudes of 13,000 feet or more,

the fields of barley and peas (which are

mixed when sown) are tilled with compar-

ative ease.

The peasant agriculturists of Tibet do

not live in tents as do their nomadic
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THE HOME OF A TIBETAX PEASANT

These structures are rude but substantial. They are built either entirely of stone or of a sort of plaster,

and have very few windows

fellow Tibetans. Instead, they build

rude but substantial houses of stone or

plaster, with wind-proof walls that are

usually almost devoid of windows. Glass

is rare and can be had only by the

"wealthy." Even where it is used, the

windows are small and few, and the

houses that cannot boast glass are usually,

for all practical purposes, windowless,

for what windows there are must be

closed against the almost ever-present

wind by shutters solidly made of wood.

Thus one can imagine what the dark

interior of such a house must be. Only

one fire—always using yak dung as fuel

—

is kept going. The room in which it

burns is a combination of kitchen and

living room, and here, hovering about

the fire, one finds the inmates, save when
they are out of doors attending to their

cattle and their horses.

Even in Tibet there are degrees of

wealth and comfort, with the result that

large landowners and petty rajahs have

more elaborate houses. Even these,

however, from the western point of view,

leave more than a Uttle to be desired,

though some of them have certain sturdy

architectural features that are pleasing

and are obviously thoroughly comfortable

to those who inhabit them.

Tibet is anything but a clean land, and

the inhabitants so rarely bathe that one

cannot fail to wonder at their freedom

from disease. Being Buddhists, too, they

are not permitted to kill even the most

offensive creatures, with the result that

all of them are fiea-ridden. Still, the

rarefied air is dry and cool, and the odors

of the lowlands of India have no counter-

part here. Even decaying flesh and

bones along the roads do not give off the

breath-taking odors that occasionally

offend one's nostrils farther south, and

the result is that, despite the omnipresent

filth, one is not overly conscious of it.

Trees do not grow naturally in Tibet,

but it is customary to plant small clumps
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of ('(tt toiiwoods about tlic lioiisi's, willi

the result that sonu'thiiii;' similar to a

garden is oftcMi availal)l(' lor the owikm's

(lurinu; the suinmcr. One home that \vc

visit(Hl—that of a wealthy carpc^t inaim-

faetiirer—had in it a private Buddhist

temple, whilt^ the factory on which the

ownt>r's wealth was built, was near l)y.

In it the work(>rs, both male and female,

li\'ed, and for their efforts, to which they

tlevoted all the hours of daylight, thoy

received their board and lodging and the

munificent pay of one or two cents a day.

Manufacturing is limited and simple,

carpet and paper making being two of the

most interesting activities. The paper

that is made is of the crudest quality,

gra}' and coarse. Women pound bark

and wood pulp in water, and when the

fibers are thoroughly mixed, set layers of

the mass over cloth frames. By dipping

these frames in water the pulpy mass can

be spread evenly, whereupon it is set in

the sun to di-y. The ci-udc ''factories"

in which this product is made house the

employees as do the factories tliat produce

carpets.

Buddhism being the national religion

of Tibet, a large percentage of the popula-

tion is made up of lamas—priests who live

a life of celibacy. Usually these priests

are chosen from among the more influen-

tial families, and often they enter their

period of training when they are as young

as ten years. For a number of years they

remain as acolytes, during which period

they devote themselves to study. As a

result they acquire a vast amount of

Buddhist lore, and some of the older

lamas, who have kept up their studies,

become exceedingly erudite in their field.

Their education, however, bears little

resemblance to education in the western

sense. As a matter of fact, while some

learn to read and write, most, if not all of

them, would be classed as intensely

PLOWING WITH VAKS

Throughout Tibet vaks are used principally as pack animals. Sometimes, however, they are ridden,

and among the Tibetan agriculturists they are often yoked to the plow
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TIBETAN CITIES ARE NOT CLEAN

Pools of water often collect and dirt is the order of the day, but mosquitoes and flies are absent or

exceedingly rare, and the many germs of the region south of the Himalayas do not thrive on the
Tibetan plateau

ignorant by any western standard. Vast

though their stores of information may
be, it would be utterly useless amid

modern civihzation.

Lamas do no work. Their religious

studies and duties occupy their time ex-

clusively. The result is that they have

to be supported by the peasants, who
supply them with all the needs of life.

The drain on the population is conse-

quently great and has been offered as one

explanation of the backwardness (in

western eyes) of this crude land.

Shrines are to be found in every town

and village and often in the open country

along trails or roads. In the city of

Gyantse there is a large shrine that is

more than usually interesting. It con-

tains a large library, with innumerable

books piled up on shelves and covered

with dust. These books are all loose

leaved, and have stiff carton covers

that are bound round with string.

Elsewhere in this temple are numerous

effigies and small shrines, some of which

are extraordinarily queer. Two stuffed

yaks, for example, hang from the ceiling.

Other effigies are life-sized figures repre-

senting ancient abbots of the lamaserj".

The shrines are gods—usually Buddhas

—

before which, day and night, burn wicks

stuck into yak butter. As a result, every

temple has an unmistakable odor.

Buddhism, like other religions, has

sects, but in all of them the principal

thought in the lama's mind is that of re-

incarnation. No Buddhist may take

any life—not even that of the fleas that

abound on him. To take the Ufe of a

man is the most serious, of course, and the

person guilty of this crime is thought to

face positive reincarnation as a louse

which, apparently, even in Tibet is

considered to be the lowest of the low.



THE BETTER HOMES
HAVE SPACIOUS
COIHTVAUDS

Except for teni])los aiul

shrines, Tibetiin cities

are purely resident ial.

The strings stretched
above this courtyanl
carry prayer-flajiCS,

which are common
decorations in this

region

A TIBETAN
BAZAAR
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Tibetan counterparts
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markets of the cities

of India. Throughout
Tibet, however, these
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in the morning
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THE " ORCHESTRA" AT A NATIVE DAXCE

Masks and weird costumes are a part of the

religious dances so common in Tibet. The music,

to western ears, leaves much to be desired

Strict as all these rules are, however,

they are many times departed from.

Near Gyantse is a lamasery in which the

lamas have adopted a most severe cus-

tom. These lamas sometimes incarcerate

themselves in tiny cells where they re-

main in absolute seclusion for periods

ranging from a month to a lifetime.

During this period of incarceration they

neither see nor speak to anyone. The

cells have tiny apertures covered with re-

movable wooden boards. WTien meal-

time comes a lama raps on the board and

then removes it. At the signal the lama

within puts forth his hand and receives

his buttered tea, but his hand is covered

by a large glove as he must never permit

mortal eye to see any portion of his person.

I took a photograph of the glove-covered

hand of a lama said to be an old man.

He had been in his cell for many years

and had announced before going in that

he would never come out. Some day,

when there is no answer to the knock at

buttered tea time, they wlW know that he

has ended his long period of seclusion.

This dreadfully ascetic life is thought

to improve their reincarnations, and all

the lamas of this lamasers^ go through

periods of such seclusion for varying

lengths of time. One lama, for instance,

had spent seven years in one of the cells,

but decided at the end of that time he

had had enough and would never go back.

So often had this particular man prayed

with his forehead touching the stone floor

that a permanent bump had developed.

The lamas are dressed in the usual

yellow or red robes of their class, but the

peasants are clad in substantial garments

woven of yak hair or yak leather. These

heavy garments are well fitted to resist

the cold and the wind. Heavy leather

boots are the usual footgear, and are both

substantial and warm. Women often wear

leather dresses and their hair is done in

the Lhassa style, with a complicated head-

dress bound permanently into the hair.

The people of the higher classes dress

A TIBETAN LAMA

This particular man had, at one time, spent seven

years in a tiny cell, without being seen even by
those who brought his food, and without speaking

to anvone. He came out at the end of that time
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more conif(irt:it>l>' ami a petty rajah who

entortaini'd us at a tiiic Tihctaii meal

made quito a display when surrouiulcd

by his wife and childnMi. The food he

gave us, too, was excellent—very differ-

ent from the peasant food. Mutton was

the staple. After being chopped and

formed into small balls it was effectively

flavored with high seasoning. Macaroni

—imported—was present and a native

drink called chiing was served. It is not

unpalatable, but becomes so when one has

to drink it for about two hours.

At Gyantse we called on the governor

who, at one time, had been first man in

waiting on the Dalai Lama himself.

Consequently he was in high standing

with the central government. When we
arrived, he asked us to lunch, and when
he made his return call, we offered him

good India tea and powdered milk in solu-

tion. Of these he would touch nothing

as he had had his servants bring along

his kettle and buttered tea. Of this brew

he would drink forty to fifty cups a day.

THE OPENING TO A LAMA'S CELL
Through this tiny opening food is passed to the

lama within, who covers his hand with the huge,

awkward glove shown, in order to get his meal
without even his hand being seen by those outside

NATIVE TIBETANS DANCIXt;

These masked figures began their dance with slow
and solemn tread, only to increase the pace until

it became a rapid, whirling motion

In meeting dignitaries such as this one,

it is customary to make gifts. We pre-

sented him with a self-mnding wrist

watch, and he, in return, presented us

with some Tibetan carpets.

The governor was very pleasant and

had a well-developed sense of humor.

The last time we saw him was one morning

about breakfast time. He was just start-

ing off on an administrative trip, but

came to see us because he had to deliver

more carpets that had come to us from

the Dalai Lama in Lhassa. He said that,

considering the fact that he came as an

emissary of the Dalai Lama, he ought to

spend the entire day with us, that being

the custom under such circumstances.

He then apologized and said that so

prolonged a visit was impossible, as he

could not cancel his trip. Pleasant as the

governor was, a full day with him would

have been rather trying. A long attempt

at conversation, Tibetan on one side,

Hindustani on the other, with an inter-

preter in between, would soon have worn

out everybody.
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FIELDS OF THE TIBETAN AGRICULTURISTS
These fields are small and are watered by short

canals leading from near-by streams

Tibet differs much from southern Asia

in that it is in no way overpopulated.

This is particularly obvious in the cities.

They have no large, permanent bazaars

such as tourists to the East always see

in the larger cities. There are small marts,

but the stalls are temporary structures

readily taken down. Bazaars of this

sort, which have singularly little to offer,

may be open only during the mornings

and are then closed and removed for the

rest of the day.

Except for the temples and shrines,

Tibetan cities are purely residential, and

there is no congestion. The better class

homes all have spacious courtyards, and

across these strings are stretched upon

which prayer-flags flutter. There is one

standard prayer throughout Tibet

—

"Om
mani padme hum"—which, interpreted,

means "Oh, thou jewel in the lotus."

No Tibetan priest or layman really knows
what this means, but this fact alone gives

the prayer a certain charm, as this lack

of significance lends mysticism to it.

Every house has one or more watch-

dogs—large, heavily coated, fearfully

vicious beasts. They are courageous and
very different from the pariah dogs of

India and China. Often they are kept

chained all day and are loosed only at

night. Wherever one goes it is best to be

on one's guard, and certainly one should

never enter a house or a courtyard without

being absolutely certain that the dogs are

secured.

^^lth the absence of offensive odors, are

other lacks that need not be regretted.

The dry air, bitter in winter and never

THE CITi' OF GYANTSE
View taken from the fort that guards the city.

The dark patches are areas of cultivation

hot in summer, does not breed germs.

During the summer there is no pest of

flies. Pools of water may sometimes form,

but they never breed mosquitoes. Tropi-

cal diseases from the lowlands farther

south do not appear in Tibet. In fact,

Tibet is remarkably fortunate in its good

health, its lack of overpopulation, and its

ample and regular food supply.

The usual means of human transporta-

tion throughout this portion of Tibet

are horses and mules. The yak is the

great pack carrier. Owing to the numer-

ous rivers, however, boats are occasionall}^

used. They are made of yak skins drawn

tightly over light wooden frames. These

boats are quite round and are operated bj'

paddles. The streams are too swift to
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make it i)()ssil)lc to «j;() against the current,

but tliis clocks not bother tli(> Tibetans in

the least, for the boats are so li^lit tliat

they can readily be carried. 'I'he hif2;ii

freeboard and the flat bottoms, too,

make them reasonablj^ seaworthy and

they are capable of carrying many per-

sons. For downstream trips the boats

are useful, and once the destination has

been reached, the boats are picked up

and set up along the sides of the houses.

The life of one of these boats is only one

season, whereupon they are all remade.

Trade between Tibet and the outside

world is carried on only on a small scale.

Hides and wool are the chief exports.

Recently a wool merchant with head-

quarters at Lhassa wrote me asking if I

MAKING PAPER
After beating wood and bark into pulp, it is

soaked in water and spread on frames

could open a market for him in the

United States. Through a Calcutta firm

he had in the past sold his wool in Phila-

delphia, but now he considered "times

were hard."

In eastern Tibet clarified yak butter is

sold in large quantities to the Chinese

along the border. The butter is first

properly boiled to reduce its water con-

tent and to sterilize it. Large chunks are

then wrapped in animal gut and are trans-

ported by caravans to the nearest bazaars.

This butter is always rancid but is widely

used in cooking.

The carpets and blankets manufactunsd
in Tibet are made from yak skins but

the (juality is so inferior that few are

used outside those made for home con-

sumption.

It seems that Tib(!t is practically self

sufficient. Dyes must be imported, but

not in great quantities, for Tibetans do
not seem to be very fond of bright colors.

Homburg hats are getting more and
more popular, coming largely from India.

The rich do buy food and clothes from

China, but aside from these articles little

is demanded of the outside world.

The biggest ceremony of the land is the

butter ceremony which is held annually.

Large effigies of Buddha are set up—all

made of yak butter—and are surrounded

by many lighted wicks set in the same

material. The ceremony, which takes

place at night, is extremely grotesque.

The lamas wear elaborate and highly

colored clothes and enormous masks.

The dancing is slow at the start, but in-

creases in speed until it becomes a furious

MAKING PAPER
The frame with the wood pulp is then set in

sun to dry into coarse paper
the
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A TIBETAN WOMAN WEAVING
All the clothes of the common people are made by the people themselves, the women doing all the
weaving. The wealthy, however, buy some food and clothing from China, and India sends some goods

spinning motion. This lasts only a few

moments and the dancers then revert

to the slow time with which they started.

Music of a kind is

provided as an ac-

companiment.

Th roughout
southern Tibet, if

one enters the coun-

try under proper

auspices, one will

always find the

population most
hospitable and
kind. The people

have an excellent

sense of humor and

their good health

is always apparent even though they

have no regard for cleanHness.

The people are hardy and strong. As a

rule they are tall and men of the upper

classes in particular are often more than

six feet. It is noticeable that the older

they are the darker is their skin which, I

believe, can most readily be explained by

the fact that they

rarely bathe and

that during the

long, cold winters

they must sit close

to the yak dung

fire in order to get

enough of its inef-

fective heat. These

fires give off a

peculiar smoke
which seems to

darken the exposed

parts of the body

with which it comes

in contact. Consequently, Tibetans

have a much darker complexion than is

natural to them.

As caravan men the Tibetans are second

to none. In high winds, through snow and

Women Paper Makers
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sleet, th(>y will often make astonishingly

lengthy marches. They are good packei's,

and their animals, which seem as stiird\

as they, rarely ha\'e

sore backs. It is

pleasant to accost

these distant people

and to receive their

ready smiles.

Here is one por-

tion of the world

that seems to have

few cares or worries.

Shut off by natural

barriers, it seems

quite capable of

taking care of it-

self. The climate

is rigorous, it is true, but that very

rigor brings health and keeps out the

foreigners who might otherwise migrate

there. The policy of thi- i)riesls who
dominate the country is "Tilx't for the

ril)etans," a policy quite sensible enough.

It is apparent

that the popula-

tion of Tibet is

smaller than it once

was. Here and

there one comes

across ruined vil-

lages long abandon-

ed. Still, this is

due to the egress

of the population

rather than the

ravages of disease.

Some few ma}' have

desired to move to

climates more mild, but Tibet will always

remain as it is, and is not likely to

become an uninhabited region.

A Yak Caravan

A TIBETAX BOAT
The boats are merely crude frames, covered with skin. They are light and easily carried, with the

result that they are often taken upstream overland to be used on the downstream journey



DOLPHIN AT TAHITI
Capturing a Prize Specimen of the Most CVjlorful of Sea Fishes

By ZANE grey

ASKILLFUL angler having plenty

of time, tackle, and money, might

startle the angling world with

extraordinary results of dolphin fishing in

Tahitian waters.

These beautiful fish appear to be few

and far between, and not easy to catch.

In any day's swordfishing, however, it

was rare for us not to raise a pair of

dolphin. They travel in pairs, mates I

would say, and the male is usually very

much larger than the female. We called

this male a bull dolphin, I hardly know

why, unless for the fact that he fights

like a bull and has a head like a bull.

When I stated above "raising dolphin,"

I meant that during our trolling for

swordfish, with two bonito baits out, and

two teasers, which are lures dragged be-

hind the boat, we often attracted dolphin

and had them rush the baits and some-

times strike them. Even a very large

dolphin has too small a mouth to take a

six- or seven-pound bonito and really get

hold of it.

In the clear blue tropic water dolphin

look pale lilac in color. They usually

appear far back in the wake of the boat,

follow us a moment, and then waver and

fade. If a small bait or a feather gig can

be put out quickly enough, a strike is

certain, and a beautiful, leaping fight

is equally certain.

The smaller of these dolphin usually

average between forty and fifty pounds

in weight. It is while we are trolling for

bonito out in the open sea that we usually

catch dolphin. They seldom show in

near the reefs, and the smaller one of the

pair is invariably hooked because it

beats the big fellow to the gig. We never

had the luck to bait two gigs out when

raising a brace of dolphin. But that would

be the way to fish for them.

It is something to sight a couple of

dolphin rush the baits and teasers. I

know for a positive fact that dolphin can

see a silver-headed feather gig, not to say

a big, shiny teaser, fully a hundred yards

distant. This, however, is not particu-

larly striking in these crystal Tahitian

waters. A needlefish can see a gig very

much farther than that, and even more

marvelous than his vision is the way he

shoots out of the water, and in half a

dozen incredibly long leaps is right upon

the artificial bait, which curiously enough

he never takes!

The pair of dolphin may start together,

but the big one always finishes behind.

You see the flash of the first and then a

streak in the water. If you have a sharp

eye you will catch the broad, pale bar

of the second dolphin and then a long

swift bulge on the surface. These fish are

fast, almost as fast as a wahoo, which is

going some. You will be wild to hook the

big fellow, but unless you fish solely for

dolphin, you seldom will. I have hooked

several that would weigh a hundred

pounds. They have a mean way of shak-

ing out a small hook. I raised a couple

one day, the larger of which was a foot

across the nose, and eight feet long. He
was huge and I hesitated to estimate what

he might have weighed, but way in

excess of a hundred pounds. My native

boatmen were not particularly impressed.

They had seen larger ones.

This fellow kept striking at my bonito

bait, and finally ran off with it. I made

sure I would hook him. But as luck

would have it the swordfish hook did not

catch. That was a hard strike to miss.
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For days aft it that 1 kept a fi-athcr ^i<i

out all the time.

The largest dolphin 1 did catch at

Tahiti weighed 63 pounds and consider-

ably beat my world record of 50)2 pounds

made at the Galapagos in 1926.

This dolphin was some fish. 1 had oat a

sailfish rig, baited with a flying-fish.

We had sighted a sailfish tail and I was

circling round to locate it when I had a

solid strike. A gleam of

yellow made me think I

had gotten hold of a

pesky shark and I used

language. My boatman

Arcareia shook his head

emphatically.

"No-no Mann!" he

said. Alann is the native

name for shark.

After a httle I decided

he did not feel like a

shark and I began to

wonder what I had on.

Xot a sailfish, I was

equally sure. He did not

exactly pull me out of the

boat, but on that sailfish

rig he embarrassed me,

to say the least. I had

to sit down in the chair,

jam the rod in the rod-

socket, and get serious.

He gave the tackle all it

would stand for some

perspiring minutes. Then
he started for the surface

and I knew we would

soon see him. He shot

out, high in the bright

sunlight, a great, broad

shield of blazing gold, and

he flopped back to crack

like a flat board on the

water.

V\e all did some yelling

then. The boys kept it

up, but I settled down to

gi-iiii work. If I made one single mistake

it would be good-bye to that golden bird.

He gave a magnificent exhiljition of

lofty tumbling and, of course, as I had to

wind my reel to keep the line taut, I

tlrew iiim closer and closer, until he was
leaping within a hundred feet of the boat

—where in the excitement my camera was
on him!

He tired soon and I led liim in. Hut at

A RECOED DOLPHIN', CAPTURED AT TAHITI

This hiisie catch made by Mr. Grey is the heaviest dolphin ever taken

with rod and reel, and probably the heaviest ever captured. It was
63 pounds in weight and measured 4 feet 3 inches in length
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sight of the boat he hung out a few yards,

weaving and turning, the most exquisite

of all colorful creatures in the sea. To

describe a dolphin in the water is futile.

He represented the incarnate coral sea

magnified by the dazzling tropic sun.

AVhen he lay on the floor of the boat I

was not only struck by the loveliness of his

evanescent lines, but by that huge, blunt,

queer head. I have never been able to

satisfy myself ^vhy evolution produced

that strange, straight front in the head of

a bull dolphin.

This is more of a sticker than the sail

of a sailfish. Its use puzzled me for years

until I actually saw a sailfish use his sail

as a balance while striking his prey. Then
it seemed so simple. A sailfish is swift.

He rushes a bait. As he savagely strikes

with his bill, he needs a steadying balance

to keep him straight and sure. That is

what the sail is for. All other uses are

subser\aent and unimportant. The name
sailfish is not felicitous.

But why has a dolphin, most colorful

of sea fishes, a head like a battering ram?

Could it possibly be used to ram his

enemies?

Mr. Grey Examining His Prize
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SALAMANDERS AND WATER HYGIENE
Recent Investigations of the Effect of Salamanders on Drinking Water

By WILLIAM G. HASSLER
Department of Herpetology and Experimental Biology, American Museum

Photographs by N. M. Fc-ller and W. G. Hassler

SECURING and maintaining an ade-

quate water supply for a large city

is a tremendous undertaking. Water

must be obtained by tapping streams,

rivers, or lakes, which are often located at

great distances from the points of con-

sumption, and, so far as possible, these

sources must be kept clean and free from

danger of pollution. Due to their size,

however, and to local conditions, this can-

not always be effectively accomplished.

Of particular importance in this respect

are the microscopic, unicellular organisms

called bacteria. Many of these are bene-

ficial but others are among man's worst

enemies, some of the dangerous kinds

likely to be present in water being capable

of producing typhoid fever and bacillary

dysenter3^ Steps must therefore be taken

to purify the water before it is distributed

with the result that it is usualh^ filtered

and then treated with various chemicals,

principally chlorine, which are known to

kill these micro-organisms.

In the case of smaller communities, con-

ditions are somewhat diff'erent, for, be-

cause so much less water is needed, it is

frequently obtained from near-by springs

and wells. It sometimes happens that in

such places those in charge of the water

supply are not aware of the dangers of

certain bacteria, and feel that the ex-

pense of installing and maintaining proper

apparatus for chemically treating the

water is more than they can afford. Some
others are afraid that the chemicals will

leave an objectionable taste, and they

maintain that, since the water has been

safe for generations past, it will remain

safe for several more to come. Thus,

many of these communities receive their

drinking-water untreated and it therefore

becomes the duty of the officials of the

state boards of health to see that these

water supplies are especially protected.

In testing water in a laboratory the

presence of certain types of bacteria,

known as colon bacilli, is commonly used
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COVERED SPRINGS
A view inside an enclosure, showing the steps

that have been taken to protect springs from
accidental or intentional pollution

as an index of its purity. These bacteria

are comparatively easy to identify in

laboratory examinations and, though

harmless, they occur in the excretions of

animals and man and indicate the possible

presence of harmful bacteria such as

typhoid bacilli. In general, water showing

appreciable amounts of colon bacilli is

condemned as unsafe for human use.

Recently, salamanders, lizard-like am-

phibians, have been under suspicion as a

source of colon bacilli in water supplies,

and some interesting investigations have

centered around them. These creatures

occur, often in large numbers, in springs

and streams throughout this country.

They are especially numerous in the

mountainous regions of the eastern states,

and therefore it is not surprising that in

rural districts they should be found in the

springs and sometimes even in the pipe

lines of public water supplies.

Their presence received scant attention

from the scientific world until a little

more than a year ago, when the Cat-

taraugus County Department of Health,

in western New York State, started to

investigate certain peculiar results ob-

tained in the laboratory examination of

rural water supplies. They found that

certain spring water supplies under their

jurisdiction continued to give unsatis-

factory laboratory tests, even after drastic

steps had been taken to protect the

springs from outside pollution. It was

noted at this time that salamanders were

sometimes found in such springs, and it

occurred to Mr. Nelson M. Fuller, county

sanitary engineer, that these cold-

blooded animals might have some influence

upon the occurrence of colon bacUli in

the water. He took some of the salaman-

ders to the County Laboratory, where

a series of experiments to determine

whether such might be the case was im-

mediately begun under the direction of

Dr. Edmund K. Kline. These preliminary

ONE OF THE SPRINGS AT GOWANDA,
NEW YORK

Salamanders were caught wherever found in the

springs and brought in sterilized cans to the

laboratory for study
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..dilE!

ONE SOURCE OF COLON BACILLI IN SPRING WATER
Purple salamanders, Gyrinophilus porphyriticus, were found to act as reservoirs or incubators for

colon bacilli, which they give off in large numbers in the water in which they live

experiments showed that these salaman-

ders, placed in sterile water, polluted it

with colon bacilli. In order to under-

take a more careful study of the sala-

manders of the region, their habits, and

their possible relationship to the problem

in question. Dr. R. M. Atwater, county

commissioner of health, obtained a grant

from the Milbank Memorial Fund. Since

this problem extended beyond the usual

scope of public health work, he appealed

to the American Museum of Natural His-

tory for someone to make a herpetological

survey of the region and assist in gather-

ing further data on the problem. The
writer was selected to carry on this work

under the supervision of Doctor Kline.

The first intensive field studies were

begun on the third day of February, 1931.

During the following three weeks the

springs which supply six difi^erent towns

and villages throughout the county, as

well as several isolated, privately owned

springs, were examined and salamanders

collected from nearlj^ all of them. Deep
snow covered the country-side during

much of this time, but the springs them-

selves were all open and showed an aver-

age water temperature of 44 degrees F.

at the source. In these springs, frogs of

three species were found in a nearly

dormant state, hidden in crevices, over-

flow pipes, and other retreats under water.

On the other hand, salamanders were com-

paratively active. Four species were

found inside the enclosed springs, while

one specimen of a fifth was taken from

the overflow just outside a spring-house.

Three of the five species were most com-

mon and very plentiful in some of the

springs. These were the large purple

salamanders, Gyrinophilus porphyriticus;

the dusky salamanders, . Desmognathus

fuscus fuscus; and the mountain sala-

manders, Desmognathus fuscus ochro-

phseus.

One hundred salamanders were collect-

ed, placed in sterilized cans, and taken

to the County Laboratory at Olean, where

they were autopsied and bacteriological

examinations made of portions of their

gastro-intestinal tracts. A small percent-
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PREPARING A SPRING FOR EXPERIMENTAL
WORK

Mr. Clayton H. Sutton digging out a spring

which had seven underground streams flowing

into a single basin

age were found to contain typical colon

bacilli, but at that time little or no food

was found in the ahmentary tracts of

most of them. Other tests showed that

the skin and other parts of the body

normally harbored none of these bacilli.

By the end of February representatives of

the different species of salamanders which

had so far been found in the county were

installed in tanks and terraria in the

laboratory. These, together with descrip-

tions of their known habits and the results

of the field observations, were used as a

basis for further studies by the regular

health department staff.

The previous summer, when sala-

manders first came under suspicion, an

interesting experiment had been started.

Two tanks containing a thin layer of

steriHzed pebbles had been set up in the

County Laboratory. These were fed by

small streams of water obtained from the

city supply through a mixing chamber.

In one tank had been placed a large purple

salamander, and at frequent intervals a

little sterilized food was added to the mix-

ing chamber to supply food to the sala-

mander and maintain similar conditions

in the control tank. Daily tests were

made of water from each. These showed

that colon bacilli were present almost

constantly in the water from the tank

containing the salamander but, on the

other hand, were only occasionally found

in that from the control tank. Colon

bacilli continued to be recovered from the

salamander tank for 253 days.

Because of this and similar experiments

it was felt that more work should be done,

particularly with purple salamanders.

Little information could be gathered from

published reports, so additional field work

was necessary in order to secure a more

complete knowledge of their habits, and

especially their movements, as well as to

determine whether they carried colon

bacilli to the springs, or merely secured

the organisms from the water.

Therefore, early in May, the writer

returned to Olean and for two months

carried on additional field work. At this

time, records were secured of the occur-

rence, abundance, and distribution of

salamanders in warm weather, for com-

DIGGING OUT THE SOURCE OF A SPRING

When salamanders became scarce due to warm
weather and the partial drying of this experi-

mental spring, the spring-head was dug out.

Marker number 105 indicates the original basin
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parison with similar data ob-

tained during the winter.

Most of the springs investi-

gated in February were again

examined (Un-ing May and

,)uiu\ as well as several not

l)revit)usly studied. One in-

teresting phase of distribution

was almost immediately ob-

served. As the weather grew

warmer it became increasingly

difficult to find dusky sala-

manders. Even early in May
it was more difficult to find

them than it had been in the

winter when the cold weather

had confined them to springs

where the water did not freeze.

Later they spread out into

moist places near by, and as

the streams began to dry they

retreated farther into crevices

and other hiding places of

which they alone knew. This

distribution change was not

so pronounced in the case of

purple salamanders which re-

mained in the streams and

springs and continued to be

fairly easy to find.

Identification of individual

salamanders was made possi-

ble by attaching small alu-

minum tags to their tails. Nearly 200

purple salamanders from four different

springs were so marked. It was found

that these salamanders wander about

considerably, moving up and down the

stream beds for long distances and even

moving from one spring to another. Of

greater importance was the discovery

that under certain conditions, they would

wander out of the streams and move about

on the ground, apparentl}'' in search of

food; some individuals being found as

far as sixty-five feet from the streams.

Autopsies showed that these sala-

manders fed on almost any kind of insect

AN EXCELLENT EXPERIMENTAL SPRING
More than 200 purple salamanders were obtained from this

spring during May and June. Most of these were tagged and
replaced so that their movements might be observed. In order

to facilitate the accurate charting of these, metal markers were
placed every five feet along the stream

they could master. When one purple

salamander was observed eating fly larvae

which were living on mammalian refuse,

the question of how colon bacilli could

get into the ahmentary canals of these

creatures was answered conclusively.

The quantity of salamanders in any one

spring surprised us greatly. Early in the

investigations it was shown that large

numbers of dusky salamanders could be

dug out of crevices in the shale and rock

at the source of a spring. However,

purple salamanders were never thought

to be particularly abundant in any given

water course, but repeated nightly visits
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TAKING A WATER SAMPLE
Water samples are collected at regular intervals from all springs supplying communities. These
samples are taken in sterilized bottles to the County Laboratory to be tested for the presence of colon

bacilli. It was this routine measure that led to the investigations involving salamanders

and careful investigations of certain

springs served to change our ideas con-

siderably. One hundred and forty-four

of these large salamanders were caught,

tagged, and returned to one particular

spring, and nearly fifty more were ob-

served there, but not tagged. It was

strange, however, that there were times

when not one of these salamanders could

be found. Almost daily visits were made
to this one spring and the numbers that

could be found fluctuated greatly, but

showed a marked tendency to become

smaller as the season advanced. Thus we
realized that external appearances or

occasional visits gave no real indication

of the salamander population of a spring.

Laboratory experiments gave an idea

of how salamanders might infect a spring.

They showed that over a period of 122

days one salamander excreted a sufficient

number of colon bacilli per day to con-

taminate 237 gallons of water heavily

enough to be considered dangerous on

every test. It is believed that salaman-

ders act as reservoirs or incubators and,

having once been infected with colon

bacilli, continue to excrete them as long

as there is material (food) in the sala-

mander's stomach or intestines to supply

nourishment to the bacteria. Autopsies

were performed on a second series of sala-

manders during May and June. They all

showed a marked increase in the amount

of food in the stomach and intestines

compared to those autopsied in Febru-

ary, and a similar increase in the number

containing colon bacilli.

The intensive part of the field work

came to an end in July but some field

studies and considerable laboratory work

connected with these problems were

carried on through the remainder of the

year. In the latter part of October,

during his vacation, the writer revisited

the county for a few days. At this time

the distribution and abundance of sala-

manders, especially the duskies, were
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found to r(>s(Mn))l(> that of F(>hniai'>- rather

than May and ,Jun(\ In all, diii-in^ the

year, approximately 1400 salamanders,

80 frofis and toads, and 120 snakes were

collected in the county. Many of th(>s(>

were tagged and liberated, others wei'(>

k(>pt for observation and experimental

purposes, and still others were sent to the

laboratories of the American Museum.
Bacteriological studies failed to show

any distinctive characteristics peculiar

to colon bacilli recovered from sala-

manders. The organisms isolated were

subjected to several special tests including

those w'hich theoretically distinguish

"fecal" from "non-fecal" B. coli and

those which are said to differ-

entiate colon bacilli from

warm and cold-blooded ani-

mals, but apparently the

salamanders excrete the same

types of bacteria they ingest,

for no changes in bacteriolog-

ical reactions could be demon-

strated even after various

strains of colon bacilli had

lived for long periods of time

in their intestinal tracts.

Since bacteriologists are not

certain that these differential

tests can be relied upon for

actual determinations of vari-

ous kinds of colon bacilli,

it is necessary to wait for

further knowledge before it

will be possible properly to

evaluate the results. For the

present it is certain only that

the salamander does act as a

reservoir or incubator for co-

lon bacilli, excreting them in

large numbers and for long

periods of time after he once

becomes infected.

It would seem, therefore,

that salamanders must play

an important role in causing

certain water supplies to ap-

pear polluted, thus making it difficult to

inlerprel t he evidence of contamination.

It isdouhiliil ifa water supply can bc con-

denuied simply because it contains these

creatures, but the problem of how to re-

move them from a spring is one that has

not been satisfactorily solved. The depth

to which they penetrate makes it difficult

to force them out, dig them out, or kill

them in their retreats. The ease with

which they can pass ordinary restraining

walls or fences makes it equally difficult

to prevent their entering or leaving most

springs. Experience may develop ways in

which the salamander population of a

spring may be reduced by restricting the

*1^*1

READING THE TEMPERATURE AT A SPRING

In addition to information relating to water pollution by sala-

manders, many new facts were secured during the various

seasons regarding the habits of these creatures
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food supply available for the animals, or

their habits may be modified by treating

the area of ground surrounding the spring

so that they will be unable to feed there

and thus will be compelled to take their

food along the underground watercourse,

making it impossible for them to carry

surface pollution into the spring.

Certainly present methods of protect-

ing springs from surface drainage and

from animal pollution will have to be re-

vised so that they include the entire area

of ground over which salamanders are

likely to wander (all that within a radius

of 75 feet). This larger area must be

protected both against surface drainage

and against pollution by small wild or

domestic animals as well as against the

influx of additional salamanders. No

watercourse or marshy places should

extend into it, and the overflow of the

spring must be piped outside of the en-

closure instead of being permitted to form

a small stream within it. The ends of

these pipes must be protected by screens

and traps efficient against all forms of

animal life, especially salamander larvae.

It would also seem desirable to modify

the present practice of encouraging vege-

tation around the springs, for, by de-

stroying all vegetation and "skinning"

the ground within the protected area, it is

possible to insure full sunlight and to

limit the moisture in the ground, both

sunlight and dry ground being antagon-

istic to salamanders.

Thus we see some of the ramifications

which develop and the details which face

those public officials charged with the

responsibility of maintaining safe water

supplies. These studies, careful considera-

tions of heretofore overlooked factors,

throw new light on water hygiene and the

way to overcome some of the difficulties

encountered in the interpretation of re-

lated laboratory findings. They also

suggest the possibility that other zoologi-

cal conditions, unsuspected at present,

may from time to time be discovered,

which affect the health and welfare of

human communities.

SNAKES WERE OCCASIONALLY OBSEBVED IN OR NEAR SPRINGS
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TRAILSIDE CROWS AND OTHERS
Birds That Are Happy with Human Companions

By WILLIAM H. CARR
Assistant Curator, Department of Education, American Museum

AN iridescent, shining black projec-

tile launched itself from the

pavilion roof, flew straight as an

arrow toward me, and with the utmost

confidence ahghted upon my shoulder.

Then, verj^ close to my ear, I heard

strange guttural sounds suggestive of a

coffee-grinder in travail. It was early in

the day and this was Jim's way of saying,

''Good morning!"

Jim was an exceedingly tame crow, and

a very wise one, too. He bobbed about

for awhile and then began to gently pinch

the near-by ear. I reached up and took

him upon my wrist. This was precisely

what he wanted.

He showed immediate appreciation by

first ruffling his wings and then settling

down upon firmly clasped toes, murmur-
ing softly and contentedly, and peacefully

closing both eyes. How trusting he was,

and how perfectly mlhng to go sound

asleep in the sunlight and permit me to

stand there for hours, if need be, and

serve as an animated perch!

I held the bird for awhile, running my
fingers gently over the well-preened head

feathers. But there were other duties

of a more pressing nature awaiting, so

the warm toes were transferred to the

back of a convenient bench and I went

upon my way. A tame crow can occupy a

great deal of one's time!

During a period of ten years, at least

thirty tame crows have stalked intimately

in and out of our lives at the Trailside

Museum and elsewhere. No two were

alike in their manner of winning our

affection and esteem. Some were thieves

and great rogues, others were impudent,

self-satisfied nuisances. However, para-

doxical though it raay seem, every one

was a thoroughly likeable, ''humerous," in-

telhgent, and whimsical creature for which

we had true admiration arid the warmest

of friendly feelings.

Jim was, perhaps, the cleverest of all.

Among many other accomplishments,

he learned to balance on the porcelain

edge of a drinking fountain and call, in

a loud, urgent voice, until someone came

to turn on the water. And woe betide

the hand that released the spring-lever

control before he had quenched his
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I'liiiliiiirnph by M. Peter Keane

VOICES RAISED FOR FOOD
Cleo and Mark waiting impatiently for breakfast and shouting lustily in the meantime. They never

were silent when mealtime drew near

thirst! Down would come the unerring

black beak upon the offending fingers.

This punishment for faulty service was

scarcely warranted. Jim performed the

drinking act in a prolonged, leisurely,

careless fashion that was most trying to

one's patience. Fingers holding down the

lever would become cramped long before

the bird was content. He would take a

mouthful, tilt his head heavenward and

permit the water to trickle down a dry,

red throat, savoring each drop as though it

were priceless nectar. Then a few more

drops and a few more until the human
assistant would become tired indeed.

Finally, if the good Samaritan was suffi-

ciently obedient and long-suffering, Jim,

having satisfied all inward cravings,

would proceed to take a bath! He did this

without regard to the far-flung spray and
with no thought as to the time involved.

Small wonder, then, that we constructed a

special bathing and drinking place for him!

Crows do like water in the summer
time! We had one pet in particular that

spent literally hours in the bird bath

each warm day. He would play about

with the abandonment of a small child

in a puddle, snatching at submerged

pebbles or bits of wood, jumping up and

down, flapping his wings, and obviously

enjoying himself thoroughly. If we
interfered with his fun or carried him off,

he would show his resentment with shrill

protestations and, immediately upon

being released, would hop or fly back to

continue the sport.

Another pet discovered a more civilized

way of undergoing daily ablutions, show-

ing a marked preference for the shower

bath system. An out-of-door hose con-

nection gave him the opportunity. Tike

manj'- a similar faucet, this one leaked due

to a discouraged washer that had long

since given up the ghost. This dripping

water attracted the bird and he was never
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happier than when shuffling, turning, and

teetering about underneath it. He Ulced

to have the stream vokmie increased a bit

so that a small but steady current poured

down. This gave him an opportunity to

. dash beneath the flow, stand there for a

moment, and then retreat, only to repeat

the performance many times until the

glistening feathers were thoroughly

soaked. Sometimes he would " scold " the

falling water just before making the leap.

He reminded one of a man in similar

circumstances who dreads the cold plunge

but grits his teeth, shuts his eyes, and

endures it, to come out with a gasp of re-

lief and plunge again.

One of the most intelligent crows we

ever associated with made his home at the

Trailside Craftshop in 1931. His name,

for some unknown reason, was " Joe. " In

the short but lively space of three months

he so endeared himself to all of us that his

place in life was absolutely secure. I

firmly l)dievo that, had any stranger rais-

ed a finger to harm the bird, a general

battle would have followed.

The Craftshop was an integral part of

the Nature Trail and Trailside Museum
system at Bear Mountain. Here we
hammered and sawed and did a hundred

different kinds of work, day in and day

out. Joe entered into nearly all activities

and was always in evidence when any

new project was afoot. One of the most

solemn and quiet days at the Craftshop

occurred when, in the morning, it was

found that Joe was ill. His head hung

down and his wings drooped in uttei

dejection. No call of welcome greeted

us when we went to open his cage. Most

disquieting and ominous of all, he refused

to eat!

At once we were worried. Joe was

carried to a box near the center of Craft-

shop operations and there he stood mourn-

fully, all day. We went about our work

Photograph by Wilfred Miller

CONTENTMENT
The crow enjoyed being held for a while, and being gently stroked upon its well-preened head feathers
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with heavy hearts, as past experience had

taught us that when a crow was really

stricken, he usually remained that way

until the end, regardless of what we

might do to save him. After having

tried some simple remedies, we tele-

phoned to Mr. Stacey at the Bird House

of the Bronx Zoological Park, fifty miles

away. Mr. Stacey, with his usual good

nature and spirit of helpfulness, no doubt

sensed our desperation, for he sympathized

with us and then said,

"Try castor oil."

And we did

!

The next day Joe was about again.

His interest in things gradually returned

and three days later he was as much of a

nuisance as ever!

One of our "carpenters" at the Craft-

shop had a particular liking for Joe and

the bird returned this friendship with

interest, often to the carpenter's annoy-

ance. Joe had absolutely no fear of such

mundane things as chisels, hammers, or

saws. When the carpenter used the

chisel to gouge chips of wood from a

plank or a tree section, Joe would show

keen interest in the proceeding. He
would hop on to the workbench, approach

to a point directly alongside and then, as

each hammer stroke drove the chisel

home, the crow would grasp a released

chip and throw it aside. If the chip was

not entirely free, Joe would tug at it,

exerting every effort to separate the

few remaining fibers of wood. For a

time this would amuse the carpenter,

though after awhile it became tiresome.

Joe would be carried off, but in a moment

he would come back, still anxious to

prolong the affair.

On one of these occasions we heard the

harassed carpenter grumble something

to the effect that if Joe continued to

Photograph by Wilfred Miller

''HELPING" THE CARPENTER
Joe is keenly interested in securing each chip of wood detached by the chisel. He grasps thena, pulls,

and tosses them aside
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Photograph by Wilfred Miller

JOE MAKES FRIENDS
Visitors to the Trailside Craftshop were usually greeted by the crow, who appointed himself a com-

mittee of one to meet young and old alike

pester him, he would let the hammer slip

in the wrong direction. But we knew,

perfectly well, that the crow was as safe

as could be and that the grumbler would

be the first to come to his defense if danger

threatened.

Joe was ever the embodiment of a

question mark—ever curious. Life among
humans was an unending source of enter-

tainment, of involved puzzles and

mysteries. From daylight until dark he

poked his black, inquisitive head into

various matters, always seeking new ad-

ventures.

One riddle he could never fathom was

why we objected to his propensity for

pulling up newly transplanted ferns.

During the season, at the expense of

much labor, we went afield and collected

a dozen healthy, beautiful specimens of

maidenhair ferns, to plant beside our

water pools. These ferns, along with

other specimens, were labelled for the

benefit of visitors.

Joe stood by as we did the planting.

He cocked his head on one side and his

dark, shining eyes did not seem to miss a

detail. When the work had been com-

pleted and a fine bed of moss had been

painstakingly spread on the ground be-

tween the ferns, Joe decided to make a

personal investigation. He hopped about

on the moss and then, before we could

prevent it, expertly snipped off the

slender, ebony stalk of an unusually

perfect maidenhair. The crow held it

over his head, umbrella-like, and marched

off proudly to deposit his burden at the

foot of a maple tree. While we were

deploring the incident, Joe, quick as a

flash, ran back to the fernery and, before

we could dash to the rescue, repeated his

depredation. We scolded him roundly

and "shooed" him away. He was very

angry about this and complained long and

loudly. He appeared to think that the

ferns had been planted for his own especial

amusement.
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JOE'S PRR'ATE DISHPAX
The bottom of the pan was slippen,-, but the

water was wet

We were unable to disabuse him of this

notion, either. At the end of a week,

scarcely a maidenhair fern was left. And,

not satisfied ^^ith this, the crow had

also succeeded in tossing aside nearly all

of the moss I TMien his brain was set

upon a thing, neither persuasion nor an\'-

thing short of locking him in his cage

would turn him from his purpose.

Paper bags, especially ones that were

Photograph by Wilfred Miller

FED BY HAND
Mr. Quinn was the crow's favorite companion.

Wherever he was, there was Joe

closed, were invariably investigated by

the ever active bird. One of his favorite

pastimes was that of untwisting a bag that

contained nice, bright nails. Joe easily

mastered the art of gaining access by care-

fully pulling the paper folds around and

around until the nails were at his mercy.

He would pick them out, one by one, and

in addition to merely scattering them

about, he would manage to fly off with

some and hide them in the woodpile,

under planks, in the grass, or elsew^here.

The urge and the ability to hide ob-

jects was possessed by practically every

one of our crows. Some had the habit

more highly developed than others but all

were adepts at the game. Joe, for in-

stance, would conceal things under any

available object. Frequently he would

transfer his prize to another place if the

first one did not suit. Often a leaf, a

piece of paper, or some similar thing

would be deposited on top of the hiding

place, thus insuring the safety of the now

completely vanished article. Excess par-

ticles of food would be similarly tucked

away.

By far the most unu.sual result of the

exercise of this hiding instinct, or acquired

habit, or what you will, was demonstrated

by one of our crows whose name was

"Blackie." The event took place on the

fair ground at Brockton, Massachusetts,

where we were holding forth with a tented

animal show.

We had been busy in the tent, too much

occupied to follow the comings and goings

of Blackie. There w^ere snakes to be

handled and no end of Aisitors' questions

to be answered. Suddenly, in the midst

of things, a httle girl ran to my side,

tugged at my coat sleeve, and said,

"If you want your crow, you'd better

go and get him!"

I went accordingly. Outside the tent

there were several large logs .set upright,

totem pole fashion, to hold a cross piece.

The archwav served as a formal entrance
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to our mrnagerie. A sizeable crowd was

gathered about, and there, on top of the

cross beam I saw Blackie, cahnly and

serenely regarding the assembled multi-

tude.

1 rushed to the arcliway just in time to

catch a small boy by the legs as he

climbed up one of the vertical posts.

The girl danced about excitedly and

happily, and the crowd seemed to enjoy

the situation. As yet, it was all a

mystery to me! Eventually, I convinced

the boy that it was to his advantage to

tell me the story.

It seemed that Blackie had w\andered

about lintil the youth had conceived the

idea of placing the bird on the cross bar,

"just for the fun of it." This act did not

alarm me particularly, but this was not all.

No sooner had Blackie settled upon his

new perch than the boy began to throw

small bits of wood at him. To the

youngster's surprise, Blackie had not

resented this target practice a bit. In-

stead, he had caught the wood fragments

and had poked them into a long, deep

crack that ran the length of the log. A
man then came along and tossed a penny

to the crow and this object was likewise

caught and deposited in the crevice,

whereupon the boy concocted a brilliant

scheme. He possessed some pennies of

his own. These he tossed, and the crow

had equal success in retrieving them.

Soon a number of people, attracted to the

scene, were seized with the desire to test

the crow's ability for their own satis-

faction. They began to toss more

pennies and nickels and dimes, too!

All of this pleased the boy exceedingly

and, after having waited until the people

tired of throwing away money, he climbed

to the beam, collected the copper and

silver, and deposited the coins in his

pocket.

Once more upon the ground, he con-

tinued to play at catch with Blackie

until another crowd appeared. The

SECOND CHOICE
A wash basin would do if the dish pan were no"

available

affair had been progressing in this way for

some time before I arrived. What with

collecting money that had fallen and that

had been caught, the boy had garnered

some three dollars and was so delighted

with his good fortune, that he had decided

to capture the crow and take him else-

where, in order to enter into the business

in a more professional way.

By the time the story was unfolded, I

/ ' ti'iiraph by Wilfred Miller

PATIENT BUT WATCHFUL
Joe knew no international barriers—played no

favorites; his tastes were cosmopolitan
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Photograph by Fay Welch

A STUDY IN BLACK AND WHITE

Sachet, the skunk, and Mark, the crow, size up the situation with no disastrous results to either
observer

did not know whether to admire the crow

less or the boy more! However, I de-

cided that Blackie had earned a rest, and

I put him in his cage, much to the boy's

chagrin. The youngster became a firm

friend of ours before the fair was over,

but Blackie had to confine his catching

and concealing propensities to other than

mercenary ends.

Blackie, by the way, was by no means

the best catcher among our crow ac-

quaintances. Joe was a superior one.

We have known the latter bird to catch

five objects in quick succession without

once unloading his beak!

Wild crows, no doubt, are capable in

as many directions as are their tame

brothers. We have observed many
similar traits in both free and captive

individuals. One of the outstanding

qualities alike in both kinds, is their

desire for company. Anyone who has

witnessed the autumn conclave will

certainly testify to their gregariousness.

Tame crows are not much different in this

respect.

Many times, while we were working in

the Craftshop, Joe, or some of the other

crows, would come to the window out-

side and plead to be taken in. Joe would

stand upon the window sill, or as close

to the screening as he could, and beg with

a peculiarly wheedling note that usually

had the desired result.

At nightfall, too, when we sat on the

steps or beneath the trees, Joe would

stalk over to us and jump on a knee or

shoulder to join in the evening meeting.

Often he would follow us about, seeking

our companionship. Nor did he always

beg for food on these occasions. He
showed us, very definitely, that he had no

ulterior motives in seeking us out.

We once had a crow by the name of

"Mark." This bird not only exhibited a

friendly feeling for Trailside humans but

for our animal pets as well. He spent

hours examining the tame raccoon, the
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PItotograpli hi/ M. Prlcr Kvarie

DISINTERESTED
Jim, the crow, posed peaceably for tliis

picture lliouuh he was more intertvsted

in t)ther thinsrs

fox, and the blue jay. Above

all, he showed unending curiosity

in regard to "Sachet," the pa-

tient skunk. This interest was

one day rewarded in an unex-

pected way. It all came about

because of Mark's habit of seek-

ing articles that were white in

color. White scraps of paper,

buttons, metal, or any similar

object was sought and tested by

Mark's beak. It so happened

that Sachet had a white tip on

the end of her tail plume, and

thereby hangs the tale

!

It was early in the morning and

Sachet was having her exercise in the field.

We had released her from the cage that

she might run about in search of crickets,

grasshoppers, and beetles. Mark spied

her and at once flew down to assist in the

grasshopper destruction campaign. Pres-

ently he tired of this sport and wandered

nearer and nearer to Sachet.

The crow was a silent observer of all

that the skunk did until he became aware

of the little white tuft of hair that was
being drawn over the grass. He watched
this phenomenon for a time and then, no

longer able to resist the temptation,

stalked over, and with a decisive "peck,"

gathered the tail into his beak.

Sachet, taken completely by surprise,

jumped forward, but Mark kept

his grip. There was a pause while

we stood breathless expecting the

worst, for the skunk was in full

possession of all her faculties.

But nothing happened. Sachet

looked around, beheld the crow,

and then started off across the

field with Mark hanging grimly

on. Soon, however, he tired of the

sport and released the tail much
to our and undoubtedly the

skunk's relief!

Mark had more than one mirac-

ulous escape. Once he walked

PERFECTLY AT HOME
A much to be desired resting place that
often tired the arm but never the crow

Photograph by Wilfred Miller
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into our living quarters when a large ves-

sel on the stove was boiling. Without any

hesitation, the bird flew straight for it and

was about to light in the center of the

pot when the cook, with a lightning-like

sweep of the hand, brushed him away.

We only wish that all of our crow ex-

periences had been graced with equally

happy endings, from the bird's point of

view. Unfortunately, despite every effort

to prevent it, tragedy often marks the

end of the story. Each time one of our

birds die accidentally we insist that never

again will we keep tame crows,—there is

too much sadness in losing them. We
have broken this vow more than once and

probably will continue to do so. There

is no other bird like the crow!

Photograph by M. Peter Keane

A CROW TALK
Jim had no trace of self-consciousness. He was perfectly willing to assist in any way when classes

of bird students appeared



J. McKenzie Young
Just After the Great
Blizzard ix Mongolia

J. McKENZIE YOUNG
A Gallant Comrade in the Field of Exploration—A Resourceful

Worker—A Steadfast Friend

By ROY CHAPMAN ANDREWS
Leader of the Central Asiatic Expedition and Vice-Director (In Charge of Exploration and Research),

American Museum

M'AC Young is dead. It is difficult

for me to realize that, for he was

ever filled with joie de vivre.

Mac always laughed at life, taking the

good with the bad, the thick with the thin,

never complaining when Fate played him

a scurvy trick. Kind-hearted, generous to

a fault, loyal, affectionate, sympathetic,

faithful to his friendships,—that was Mc-
Kenzie Young. I shall not write a formal

biography of Mac. He would not want

that. He was overmodest and if I

said anything at all, he would infinitely

prefer that I spoke of him as I knew him

in the life we lived together.

Our friendship meant a great deal to us

both. It was the kind of friendship that

never hesitates to ask a sacrifice each of

the other, knowing that it will be given

gladly. For six years we were companions

in the field and out of it. We shared the

joys and disappointments, the pleasures

and the hardships of life in the desert.

In Peking he had a courtyard in the Expe-

dition's beautiful old Manchu palace.

We lived there together, Mac and I,

in harmony and happiness. Therefore we

knew each other as few men ever get to

know their fellows.

Mac's life was always full of color and

romance. He was a typical rolling stone,

gathering no moss, but as he often said;

"Who wants moss, anyway?"

He had been in school in Canada and

during the first year of the World War he

joined the Canadian forces. Hardly did

he land in France before his unit went to

the front. Wounded almost immediately,

he was sent back to England to recover.

Twice more he stopped pieces of shell, for

he was a gunner in a battery of six-inch

howitzers. Those experiences were inter-

esting and he told them well. On our

long trips together across the desert, he

kept me fascinated for hours with accounts

of his big guns and how they fought them

in historic battles.

After the war, life in a city was flat
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J. Mckenzie young

This photograph was taken in 1930 just before Mr. Young
left New York for China

and stale. Like so many others, he sought

excitement again. This time he turned to

the Royal Northwest Mounted Police,

that splendid patrol "who always get their

man." From there a fur hunting expedi-

tion took him into the tundras of the

Arctic where he learned to know the

hazards of a trapper's life. Back in

Seattle, robbed in a hotel of his hard won

share of the sale of furs, he turned again to

the Service. In the U. S. Marine Corps,

he went to China and there I met him.

The Colonel of his detach-

ment, my old friend Hal Dunlap,

who as a Brigadier-General

recently met a tragic death in

France, knew and liked him.

Colonel Dunlap arranged his

detail to the Central Asiatic

Expedition when he found that

we needed a motor expert. This

work is the most arduous of any

job on the expedition. At the

end of the day's run, when the

other men can rest and make
themselves comfortable, the

motor experts must fill all the

tanks with gasoline and inspect

every car minutely. If any-

thing is wrong it must be repaired

that night. A motor man must

accompany every reconnais-

sance trip. If a car is mired

he is the one who gets it out.

Always the hardest and the

most disagreeable work falls to

his lot. Mac did it cheerfully

and with skill, never complain-

ing. In the later years I

depended upon him more and

more for every conceivable task.

During the winter of 1926-7,

I was in America. Word came

down from the frozen reaches

of the Mongolian plateau that

our camel herd had been taken

by a brigand. Mac knew that

the bandit chief was a friend of

mine; that he never would have driven

off our camels if he had known that

they belonged to the Expedition. So

into the Gobi he went. It was forty below

zero and he found the bandit's yurt. The

chief said it was all a mistake and that

he would return the camels at once. Mac
started back but a blizzard caught him be-

fore he was half way to Kalgan. WTiile he

was driving in the bitter cold and snow, all

the fingers of both hands were frozen. The

Wan Chuan Pass, where the trail drops
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3000 foot to \\\r lowlands, was a hell of

(li'iftcd snow and ice. Sutt'criuf;' tortures,

Mac somehow ^ot down the Puss and into

Kal<j;an. The frozen bodies of eiiiht

Chinese who wei'e cauuiit in (he blizzard

on the trail were found some days later.

Only a man with a maf>;nificent physique

and indomitable ('oura<>;e could have got

lhrou»h alivt\

At Kalgan Mac waited twenty-four

hours for a train. Then in an open steel

ear packed with Chinese herded like sheep

h(> rode fourteen hours in below zero

weather to Peking. By that time he was

half delirious with pain. Before he could

be persuaded to go to the hospital, he

insisted upon sending me a cable that our

camels were safe. Devotion to the Ex-

pedition and loyalty to me were ever the

most important factors in his life. At the

hospital the doctors believed it necessary

to amputate all the fingers of both hands.

Gangrene and certain death would follow

if the dead black stumps were left. Mac
said "No." He would rather die than go

through life with only his two thumbs left.

AT THE EXPEDITION'S HEADQUARTERS
Mac Young with his dog "Pat" in Peking

HALF-WAY TO KALGAN
Caught in a blizzard, Young's car stalled in the

snow drifts

Dr. Harold Loucks, the Expedition's

surgeon, examined him carefully. His

blood was pure, his body as hard and fit

as a trained athlete. Doctor Loucks re-

ported that there was just a chance of

saving his fingers but that it would mean
weeks of pain.

"Let's go," said Mac with a grin.

He did not escape the pain. Night

after night I would find him pacing the

courtyard. Together we would walk in

the moonlight until from sheer exhaustion

he could sleep. Thus it was for weary

months but no one ever heard Mac com-

plain.

"I'm better," was the invariable reply

to his legion of sympathizers.

All Peking paid homage to his splendid

courage. Seven months later, when the

last operation had been performed, onl}^ the

ends of four fingers were taken away, and
he could use his hands almost as well as

ever.

Mac had physical, as well as moral,

courage. We had many experiences

together which made me feel that he and

Walter Granger were the two men of all

the world I'd like to have at my side in a

serious row.
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AT CHAP SER, MONGOLIA
J. McKenzie Young with a Chinese officer of the

trail guard

In 1930 we were coming down from

Mongolia alone in two cars. We had been

warned that the trail swarmed with

bandits. When we passed the Mongol

village belonging to our caravan men,

Bato's brother ran out to signal us. He
said that the previous night thirty

brigands had killed two Chinese and

robbed their cars only ten miles south on

the road. They might still be there; he

did not know. Mac and I went on with

our rifles and revolvers ready for action.

We were not asking for trouble, but we
did not intend to be driven off the road by

thirty Chinese bandits. The cars had

been held up near a mud house which had

long been a brigand rendezvous. WTien

we arrived, all was quiet and the place

seemed deserted, for even the Mongols

from several yurts had gone or kept in-

doors. We went by at full speed and

passed Chap Ser in the same way, reach-

ing Kalgan with no difficulty.

A week later Mac went back. Ho
drove one car and Liu Hsih-ku, one of our

Chinese, the other. I had a presentiment

that something would happen, and asked

Mac to be particularly careful on the road.

Two days of rain had made the trail like

grease. He fought mud all the way where

we had driven over a hard, dry terrain.

On the second morning after passing Chap
Ser, two Mongol children told him that

bandits were robbing a caravan just

ahead. It was at the familiar place of the

mud house.

The ground was so soft that Mac could

not leave the road and circle over the

hills and he decided to go on. The mud
house appeared half obscured by a train

of oxcarts. Several men stood about.

Mac had nearly passed the house when
from behind a low wall thirty yards away
three Chinese opened fire with Luger

pistols. Bullets sang all about him, but

IX THE GOBI
Young was an expert shot, and many times this

skill was used to good advantage in protecting

the interests of the Central Asiatic Expedition
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EN ROUTE TO MONGOLIA
McKenzie Young with Henry Fairfield Osborn, at the barrier outside Kalgan, in 1923

he was not hit. He slowed down, swung

about in the seat and took a snap shot

at one fellow who was doing the most

persistent shooting. His bullet struck a

small stone in the mud wall an inch from

the man's head. Either the steel jacket

or fragments of rock hit the bandit's

face. He fell backward, but the other two

kept on firing.

Mac dared not take his hands oiT the

wheel, for the car was skidding danger-

ously. Holding his rifle in one hand like a

pistol, he fired three more shots. In the

meantime a dozen brigands standing near

horses on the other side of the road began

shooting with rifles and pistols. Some had

mounted and were riding after him when
Mac slowed down, took a good aim and

killed a horse. That ended the mat-

ter. The bandits stopped and galloped

away.

Allien the Expedition returned a month
later, they learned that there had been

eleven brigands in the mud house. The}''

expected an easy time when the two cars

approached, and got the surprise of their

lives. Instead of finding sheeplike Chinese

who would have stopped at the first shot,

they had figuratively grabbed a viper by

the tail which proceeded to sting them

unmercifully.

Unselfishness was one of Mac's most

outstanding virtues; it is, I may remark,

a sine qua non for an explorer. Time
after time when we have been crossing the

desert together, when water was short,

when the sun had turned the sand into a

glaring furnace, when our throats were

parched and our mouths like cotton, I

have had to watch Mac to see that he

took his share. I have slept with him in

the open on the summit of the Altai

Mountains where the cold bit like a knife,

and waked to find myself with more than

my half of the blanket. Those are the

things that one never can forget; the

things that endear a man to his fellows as

nothing else can.

^lac returned to New York from China

early in 1931. The Chinese had forced a

temporary suspension of the Expedition

and, until we could see our way clear to

resume operations, the headquarters had

been closed.
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In August he started to drive alone in

his car from New York to California.

In Nevada he met two nice-looking young

men who asked him for a lift. Mac never

refused a kindness to any human being.

Of course, he agreed. Near Lovelock they

suggested that it would be well to fill his

water bottle from a spring beside the road.

While he sat in the car, one of the men
doped the canteen and offered him a drink.

A short time later the drugged water

made him so sleepy that he could not go

on. He stopped the car beside the road

and, while one of the men effusively

thanked him for the ride, the other stepped

behind, bashed him over the head, robbed

and left him in the motor.

He never recovered from the blow.

During the following two weeks he com-

plained of an unendurable headache, but

continued on his way westward. On
September 3 his body was found in his

car in a lonely lane near Eureka, Cali-

fornia, with a bullet in the back of his

head.

Murder or suicide? The coroner re-

ported it to be the latter. Personally I

cannot believe that verdict to be true.

Unless it were done when he was

temporarily insane from the pain in his

head, he never would have taken his

own life. Of that I am sure. Mac was

only thirty-seven years old and he had

much to live for.

With his passing I have lost a dear

friend. His place on the Expedition

never can be filled. When we return to

Mongolia, something vital which we

loved will be gone from the life on the

desert.

Ip'

*»«g^-a

-,^r**^. -^Mv^f . ^j^

YOUNG'S CAR BREAKING THROUGH THE ICE
It was while driving in the bitter blizzard that caught McKenzie Young on his way back to Kalgan,

that all the fingers of both his hands were frozen
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EXPEDITIONS

""PO MoNT.\NA FOR FossiLS.—About June 1st

*• Dr. George Gaylord Simpson is leaving for a

short field season in Sweetgrass County in south

central Montana. He will examine the Fort

Union Formation, studying the known fossil

localities and making a reconnaissance to deter-

mine the relative ages of the different fossiliferous

strata and in the hope of developing promising

new prospects. Although of enormous extent, the

Fort Union Formation contains fossils at only

a few very limited localities and its age was long

in doubt. It is now known to belong to the very

beginning of the Age of Mammals, and study of

the ancient animals whose remains are sparsely

scattered through it is expected to clarify many
doubtful points regarding this crucial period in

the earth's history.

Sopae years ago a few fossil localities were dis-

covered in Sweetgrass County and work in these

for several seasons yielded to collectors for the

United States National Museum material which

is proving to be of remarkable importance. The
late Dr. J. W. Gidley began work on this material,

and after his recent death the director of the

National Museum invited Doctor Simpson to

undertake a thorough monograph of the whole

collection. The present expedition is under-

taken in connection with this study.

For forty j^ears the American Museum has

been actively pursuing a program of collecting,

study, and exhibition of the earliest mammals of

the world, and an incomparably fine collection

has been brought together.

The work is particularly important because it

is these earliest mammals that cast light on the

most fundamental problems of the origin, evolu-

tion, and distribution of mammalian life on the

globe. It is particularly difficult, because these

ancient remains are generally very rare, very

small, and very fragmentary. The late Dr. W. D.

Matthew was especiallj^ active in this field, his

work culminating in a large memoir of the Paleo-

cene Mammals of the San Juan Basin of New
Mexico, on which he left a nearly completed

manuscript which the Museum hopes to publish

soon. Since 1927 this research has been con-

tinued by Doctor Simpson, and a number of

scientific papers have been published and several

expeditions sent out. The most recent of these,

the ScaiTitt Patagonian Expedition of 1930-31,

made a large collection of the earliest mammals
of South America, and publication of its results

has now begun.

The work on the Fort Union faunas is thus

very important in a field which the American

Museum has made peculiarly its own, and the

Museum welcomes this opportunity to further

this research program and to cooperate with the

United States National Museum.

/^ENTRAL Asiatic Expeditions.—Roy Chap-
^^ man Andrews sailed on May 7 from Van-

couver to return to Peking, where he is going

for the pm'pose of looking over the present

Chinese political situation and determining

whether to close the Expedition headquarters

there. Doctor Andrews may possibly go to

Russia and to Semipalatinsk in Russian

Turkestan before returning to New York. He is

planning no expedition into the Gobi this

season.

"PHE Ottley-Anthony Venezuela Expedi-
* TioN returned to New York early in March
and reported a successful trip.

Theii" stay in Venezuela was brief as they spent

only about seven weeks away from the Museum.
But in this time they were able to travel more
than a thousand miles of roads and trails and to

gain some valuable impressions as to local condi-

tions of topography, envh'onment, etc. It was

planned to lay the greatest emphasis upon recon-

naissance, and the region selected was the moun-
tainous district of Merida where an eastern spur
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The Dotted Line Shows the Approximate Route
Followed by the Legendre Expedition

of the Andes is the dominant topographic

feature.

Mr. Gilbert Ottley and Mr. H. E. Anthony,

the members of the expedition, landed in La
Guaira and proceeded at once to Caracas, where

the necessary permits to use firearms were

secured after the lapse of several days. Vene-

zuela boasts some of the finest roads in South

America, and the expedition hired motor trans-

port to carry them and their baggage to the town

of Merida, which was reached after three long

days of driving, a journey that used to take weeks

before the advent of the automobile and good

roads.

Operating from Merida as a base, the expedi-

tion established two camps in the mountains

near by at elevations of about 9000 feet and close

to the upper limit of forest growth. A mule

pack train was necessary for these moves and a

day's work by woodsmen was required to open

up an old trail at one of these sites before the

upper ridges could be reached.

The dry season was slow in appearing and
daily rains handicapped the first weeks' work out

of Merida. Trap lines were set out in l^oth locali-

ties where camps were established, but catches

were small and the mammals were either very

scarce or doing little moving about. Owing to

the fact that traps could be set out for only nine

nights, there was little opportunity to shift

camps and trap lines in the attempt to locate

better areas. However, the expedition had the

good fortune to secure one species of mammal new

to science, a soft-furred mouse of the genus

Thomasomys, a group in which Mr. Anthony

has been especially interested.

In the moves about Merida the party could

record observations in three important life zones,

namely, the paramo, the temperate forest, and

the subtropical forest, and to these were added

brief but valuable glimpses into the humid and

the arid sections of the tropical zone by the travel

between Caracas and Merida. A two-day side

trip from Caracas south, past San Juan de los

Morros, gave some insight into the strip which

borders the llanos and is intermediate in char-

acter between these great plains and the more

hilly coastal section.

Data on possible future expeditions, when

more ample time would permit extensive trap-

ping, were secured and several promising locali-

ties were noted.

"PHE Legendre Indo-China Expedition.—
^ A letter from Mr. T. D. Carter dated Decem-

ber 4, 1931, mentions the arrival of the Legendre

party at Luang Prabang and an imminent ap-

pointment with the King. HewTites:

Everything has gone well with us so far, although we
have been unable to do any intensive collecting. As you
can see by the type of animals collected, most of the material
was taken as we were on the move. We have been on the go
almost continually since our start, which did not aid in the
variety of animals collected. We have also had trouble
drying the skins as every night everything, including our-

selves, would be saturated with the heavy dews and fogs.

After leaving Hanoi we took rail to Lao-kai where we
outfitted a horse caravan. Thence to BaXat and to

Phong Tho. Here we changed to native canoe and con-

tinued to Lai Chau. At Lai Chau we hired more horses and
continued into Laos. At Mong Ngai we again resorted to

canoes which brought us, with a couple of changes, to

Luang Prabang. . . . We hope to reach Vinh at about the
first of the year where we will outfit for the southern half

of the trip.

In a post card dated February 21 Mr. Carter in-

dicates that the activities of the expedition are

di-awing to a close. Referring to the picture of

the ruins of ancient Angkor-vat on the back of his

card, he wTites:

Spent three interesting days among these ruins and col-

lected the giant black ibis which Dr. Sanford was anxious to

get. Day after tomorrow we should reach Sarjon. Ten
days hunting for big game and then home.

So many out-of-the-way places have been

visited by the energetic members of this expedi-

tion that it has been thought worthwhile to show

on the accompanying map as nearly as can be

determined the general line of march of the party.
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I'roin Hanoi tlu-y wtMit by rail as far as l.ao Kai

on the northern l)onler, thence westward by

horse and canoe to Mong Ngai, and south by

river to Luang Pi'abang. The last stage of the

first part of the trip was southeast by horse and

auto transportation to Vinh close to the coast.

After which they visited the southei'n jjart of the

country, including the splendid ruins of Angkor.

A letter dated March 18 says:

Both Mrs. Legendro and I scoured our tigcr.s . . I saw
tigers on four diflerent occasions. The first day after

pitching camp, six coolies and myself took a walk down a
little-used road looking for tiger signs. We were perhaps
three miles from camp when wo rounded a bend, and there
stretched across the road, basking in the sun, lay a huge
tiger. His back was toward us, but he saw us at the very
same instant that we saw him, and with one bound he was
among the bamboos.

Mr. Carter writes that he is bringing home
alive a number of birds and two monkeys, one

of which has made the entire trip with them. The
Legendi'e Expedition has secured many hundreds

of animals and birds for the Museum collections.

D ACE Mixture Study.—Dr. H. L. Shapiro
*• * returned to New York on March 9 after a

six-months' trip in the Orient in connection with

race mixture and genetic studies.

In Hawaii Doctor Shapu'o spent some time in

studying the Chinese-Hawaiian population;

from there going to Japan for observation of the

pure Japanese race in contrast to the Japanese-

Hawaiian mixture. He then crossed to China to

study a group of controlled (pure stock) Chinese

natives. On his return journey he stopped at

Angkor to see the ruins there, and visited the

Semang pygmies in the Federated Malay States.

In futui'e issues of Natural History Doctor

Shapiro will describe some of the interesting

observations he made on this trip.

PTHNOLOGICAL Study in New Guinea.—
*—

' Dr. Margaret Mead wTites from New Guinea

that she is now located in the interior well up
on the mountains, where she expects to make a

collection to illustrate the life of the primitive

tribes in that region. She writes:

We are established at a base camp three days from the
government station at Wiwiak. It is right up on the high
range of mountains which divide the coastal plain from the
central plains drained by the Sepik. The people are so-
called Papuans—use the bow and arrow, have .Jewish noses,
and speak a non-Melanesian language which has at least
twelve genders, the characteristic Papuan numerals, the
absence of the inclusive and exclusive pronouns and the
distinction between near and far possession. . . . We got
a house put up in a week for half a bag of salt, half a bag of
rice and a pig shot by our "shoot boy," and two dozen
small knives. The problem of transporting supplies here
is the principal difficulty, but we have three months' more
supplies with us and we are able to live pretty much on the
country. The government has scattered maize and beans
and pumpkin seeds about and the natives eat them very
little, but bring them to us. A tablespoonful of salt buys
a dozen large taro. ... It is amusing to think how sav-
age one could make this place sound, with stark naked
natives wandering in, spear in hand, to trade a handful of
taro for salt. But actually the people are gentle enough.
They treat their pigs like dogs, and the pigs act just like

dogs, crm;^!' uikIit al)i

regain favour, ami iun
a very liuman panic.

,(, iiiilrllr H]) to their masters to
iway from strange white people in

ASTRONOMY
'T'HE Amateur Astronomers Association.—
* The series of radio talks given by the Ama-
teur Astronomers Association over Station WOR
ended on May 21 with a talk by Dr. E. E. Free

on "Weather and Star-Twinkling." It is hoped

that the Association will be invited to give this

series again over Station WOR during 1932-33.

The last meeting of the Amateur Astronomers

Association was held on May 18, when motion

pictures of Jupiter were shown. This was also

the Annual Meeting. New officers were elected

for the coming year.

nPHE Department of Astronomy of the
* American Museum is joining with other

astronomical divisions in making plans for the

eclipse observations on August 31, 1932. This

eclipse is the last total solar eclipse to be seen

in this country until 2017, and therefore will be

the last opportunity for many of us to observe

a total eclipse of the sun. The line of totality

passes across portions of Vermont, New Hamp-
shire, and Maine,—also cutting the very tip of

Cape Cod. Information and exact data con-

cerning the eclipse may be obtained by \\Titing

to the Department of Astronomy, American

Museum. There are many interesting things

to observe diu'ing the duration of the eclipse,

and also before and after totality.

BIRDS

CTUDY AT Barro Colorado.—Dr. Frank M.
*^ Chapman returned April 4th from his seventh

successive winter on Barro Colorado. He re-

ports that certain of the larger mammals of the

island are apparently increasing in numbers and

becoming more accustomed to the presence of

man. Investigators were present from Harvard,

Yale, Johns Hopkins, and Cambridge (England)

Universities. Doctor Chapman devoted the

greater part of his winter to a study of the re-

markable courtship habits of Gould's manakin.

The results of his observations will appear in an

early number of Natural History.

p\OCTOR Chapman and Mr. Francis L.

'-^ Jaques have sailed for England to select,

under the guidance of Lord Grey, for reproduc-

tion in a faunal habitat group, a place on the route

over which Lord Grey took Theodore Roosevelt

in Junej 1910, to study English bu'ds.

r^OCTOR Robert Cushman Murpht, who
•*-^ is now in England superintending the

packing and shipment to the American Museum
of the Rothschild collection of bu-ds, delivered on
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April 4, before the Royal Geographical Society, a

lecture on "The Humboldt Current and the

Peruvian Coastal Islands."

EDUCATION
DRIVATE Schools Evenings.—Two addi-

* tional very successful programs for students

of private schools were given at the American

Museum on the nights of April 8 and April 15.

On the first evening students from The Buckley

School for Boys, Collegiate School, and St.

Bernard's Preparatory School attended; the

second evening the Allen-Stevenson School for

Boys, the Browning School for Boys, and the

La-^Tence-Smith School were represented.

At eight o'clock on each of these evenings a

motion picture "The Depths of the Sea" was

shown. This was followed by a talk by Dr.

Roy Waldo Miner on collecting corals on the

bottom of the sea, in which he described ex-

periences with the diving helmet and the William-

son submarine tube while making studies of under-

sea life off the Bahamas. Beautifully colored

slides and motion-picture films, some of which

had been taken under sea, illustrated his talk.

The guests were then divided into groups with

guides from the education department and taken

to the Hall of Ocean Life, where Doctor Miner,

assisted by his associates in the department of

marine invertebrates, showed the work that has

been done thus far on the Coral Group. The
Fish Hall was next visited where Dr. William K.

Gregory and several members of his department

explained some of the exhibits. In the Darwin

Hall guides were stationed before certain exhibits,

such as the tree of life, radiolarians, undersea

paintings, fossil corals, and groups illustrating

Darwin's work. At the end of the evening Mr.

H. O. Miiller of the Museum's staff gave a demon-

stration of glass blowing, and light refreshments

were served.

nPHE Public Health Exhibit at the American
*• Museum has been transferred from Educa-

tion Hall, which was designed for temporary

exhibits and not for permanent ones, to an alcove

on the first floor of the west central wing of the

American Museum. The new arrangement brings

out much more clearly the principal features of

the exhibit. The public health collections, which

were developed under the direction of Prof. C.

E. A. Winslow, are in great demand for instruc-

tional purposes by the medical schools and bio-

logical classes of high schools.

MEMBERS VISITING DAY
C'OURTH Annual Members' Visiting Day.—
' The evident enjoyment and the favorable

comments from members led the American Mu-

seum to arrange for another Members' Day this

year. It was held on April 27. At this time

members and their friends had the opportunity of

intimate glimpses "behind the scenes" of the

extensive work which their contributions help to

support. The special feature of the occasion was
the opening and private view for members, of an

exhibit of the work of the Museum's corps of

artists and sculptors. In addition the school

service facilities of the Museum were inspected,

and under the guidance of the staff the visitors

were conducted through the new hall of Peruvian

archaeology. Finally the tour included prepara-

tion studios where work on new exhibits is in

progress.

Following the inspection, tea was served in

Education Hall. Dr. George H. Sherwood,

director of the Museum, extended the greetings

of the institution and made a brief address. An
instrumental trio furnished music.

SCIENCE OF MAN
"VVT'OOD Carving from Alaska.—The de-

^^ partment of anthropology of the American

Museum recently received an interesting wood
carving from the Sheldon-Jackson School in

Sitka, Alaska. The carving was found in a cave

near the school by six little boys who had set out

on a treasure hunt. Each of the boys has \\Titten

a letter to the head of the department, nan'ating

his experience in connection with the find. With

the carving were some human bones, and, in

addition, a skull to which hair and di'ied skin

were still attached. To quote from one of the

letters:

One afternoon some of the boys decided to go to the cave
to hunt treasure, so we started. We entered the cave and
began to play around. It happened that one boy felt some-
thing springy under his feet. We all gathered round and
began to dig. In about five minutes we uncovered a board
and when we took up the board saw a box underneath.
We were anxious to see what was in it. As soon as it was
opened, we said, "Bones"! We were all disappointed. We
thought it would be full of gold. When we saw the bones
we got scared and for a minute did not know what to do.
Finally we thought of taking it back to our rooms to let

teacher see it. So we did. We told her we found a treasure.
When she opened the box, she got scared. We did not sleep
much that night because of the bones, but after that we
forgot about it."

LIBRARY

A MONG the outstanding recent accessions in

•**• the American Museum Library is Florida

Bird Life by Arthur H. Howell, with its magnifi-

cent Jaques illustrations. The volume came

through the generosity of Mrs. Carll Tucker.

Sir John Marshall's three volumes on Mohenjo-

Daro and the Indus Civilization cover the archae-

ological excavations of the Government of India

between the years 1922 and 1927, which have so

completely revolutionized the conception of the

early Aryan civilization. Another early civiliza-

tion is represented by the first four publications
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VIEW \EAU FOH'l"

MONTCiOMERY, HE AK iMOlN-

TAIN, NEW VOHK, IHlU)

The present Trailsiile Miis.-uin

is built on the site of the house

shown in the mitklh' of the pic-

ture. The "Acorn Trail" is in

the ravine back of the house.

From a pencil sketch by Tice,

Pictorial F'eld Book

of the Maya Society, com-

prising An OuUine Dic-

tionary of Maya Glyphs

and facsimiles of thi'ee

Maya codices.

NATURE TRAILS

A New Beau Mountain
•**• Nature Trail.—
The Bear Mountain Trail-

side Museum which is

being operated by the

department of pubhc edu-

cation of the American

Museum in cooperation with the Commissioners

of the Palisades Interstate Park, has developed a

new nature trail which was opened to the public

on May 15 of this year. Mr. Raymond H. Tor-

re}-, who is known to many readers of Natural
History, has prepared numerous accounts of the

historical associations and importance of the

whole region, and Natural History is indebted

to him for the following excellent description of

the historical background of the ravine through

which the new trail runs:

"A deep, wooded, rocky ravine, where, 155

years ago, a thousand British and Hessian soldiers

swarmed thi-ough the brush and up the ledges to

overwhelm the small garrison of Orange County

militia, in Fort Clinton, is the scene of the peace-

ful and educational pursuits of the Natm'e Trails

operated by the American Museum of Natm'al

History in Bear Mountain State Park. Where

these farm boys repulsed the enemy all afternoon

of October 5, 1777, in a hail of missiles from the

enemy infantry and light field guns, and heavier

shot from the British warships in the Hudson,

until dark when a bayonet charge drove them

from their rude fort of logs and earth, children

and adults, students and teachers now ramble over

the trails to see the trees, flowers, mosses, lichens,

insects, birds, animals, and other natm'al featm'es

in this ravine, once bloody from dead and dying

and terrible with the fierce cries of the foes in

hand to hand combat.

"The whole area of the Nature Museum and

Trails, covering about fifty acres, between the

Hudson River and West Shore Raib-oad, Bear

Mountain Bridge and State Highway 9-W, in

Bear Mountain Park, was part of the battle-

ground of Fort Chnton, when the British, Hes-

sian, and Tory force of 2000 men, sent up river

by Sir Henry Clinton, in a belated attempt to

succor Burgoyne at Saratoga, and led by Sir

John Vaughan, landed at Stony Point, climbed

over Dunderberg, descended into Doodletown

Valley, and advanced, on both sides of Bear

Mountain, upon the forts on both sides of the

mouth of Popolopen Creek. These works of logs

and stone. Fort CUnton on the south side. Fort

Montgomery on the north, were built to defend

the great iron chain hung across the river to

keep the British ships from ascending it. Fort

Clinton fell fii'st, and the remainder of the garri-

son swam the creek to Fort Montgomery. The

Americans held out there until late evening when

they were forced to flee. Yet they punished the

attackers so severely that they slowed up the

British expedition, which was thereafter ineffec-

tive except to burn and ravage some of the com-

munities along the river, before news came

through the lines that BurgoATie had surrendered,

when it then ingloriously fell back down the

river to New York.

"The story of the gallant defense of the

Orange County militia is told in labels on the

History Trail, on the top of the ramparts above

the ravine, which was a natural defense of the

fort on its southerly side.

"The bottom and sides of the ravine are used

in a new feature of the Nature Trails, which have

entered their sixth year of educational service at

Bear Mountain. A winding trail, up and down

ledges, along a little brook, has been constructed

under the direction of Major W. A. Welch,

general manager, and John J. Tamsen, super-
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intendent, of the New York divisions of the

Interstate Park. It is a half mile long, although

located within a V-shaped ravine covering only a

few acres.

"This is called the "Acorn Trail," by Mr.

William H. Carr, assistant cui-ator, department

of education, American Museum of Natm'al His-

tory, who has been the du-ector of the Bear

Mountain Museum and Nature Trails since they

were established in 1927. It diflfers from the two

miles of trails elsewhere in the area, which are

labelled with various natm-al featui-es in place,

in that it has no lettered legends, but only

numbers, which relate to a key chart provided

at the nature museum. Visitors have an oppor-

tunity to test their knowledge of natural history,

and their capacity for readily learning the names

and descriptions on the key chart, when they go

over the Acorn Trail. They may keep score on

themselves, as they pass the numbered exhibits,

and get a rating when thej' return to head-

quarters with their results.

"There is ample material for the study of

botany, geology, animals, and birds, in this

Acorn Trail Ravine. More than 250 flowering

plants, ferns, mosses, and lichens may be found

in the moist, shaded hollow. Examples of the

ancient Grenville gneisses and limestones, in-

cluded in the Highlands granite, evidence of a

sea so ancient that hai'dly a trace is left of its

shore lines, are well shown. Many birds nest in

the trees and brush, and squuTels, chipmunks,

and mice make their homes there.

"The general program of the Nature Museum,

w^hich has been built up by Mr. CaiT in the past

five years to become one of the most notable of

such outdoor educational enterprises in the world,

is being maintained and amplified. This in-

cludes guidance and instruction for the tens of

thousands of visitors, some of them teachers from

other states and countries; lectures at the

seventy-five group camps in the Harriman Sec-

tion of the Park, and cooperation with the

regional museums maintained by the park camp-

ing department.

"The American Museum of Natural History

has issued a series of booklets, ^^'litten by Mr.

CaiT, showing the development of the Nature

Museum at Bear Mountain. The 1932 issue is

called "Trailside Family" and includes a map
drawn by Merle V. Keith, showing the various

featm'es of the nature trail area. Each shows the

increasing public response to the undertaking,

year after year, and the solution of problems of

management and outdoor education."

HISTORY OF THE EARTH
/^UTLINE Maps of the World.—A new
^^ edition of a homolographic base map of the

world in four colors has just been issued t:)y the

American Museum. The first printing of this

map in black and white appeared in July, 1931.

The addition of colors has not only increased the

clarity of its features, but added to its value.

Land areas are shown in buff; the continental

shelves to a depth of 200 meters are pale bluish-

green ; ocean depths to 4000 meters are pale blue,

and greater depths are a deeper shade of blue.

The striking features of this outline map are

two hemispherical projections set side by side

but not joining. The Old World continents

with 90° E. as the median meridian occupy the

left half of the map. The New World conti-

nents with 90° W. as the median meridian appear

on the right side. To obviate the dismembering

of a continental mass, such as Africa, Asia, or

North America, by a bordering meridian,

marginal 15 degree strips have been added to the

two sides of each hemisphere. Each of the two

projections is thus 210 degrees across instead of

the normal 180 degrees. The marginal strips

are without doubt a decided advantage for cer-

tain purposes. One striking anomaly that arises,

however, is the appearance of New Zealand on

both projections.

A third map, on this same projection, has been

prepared by overlapping the two projections at

the intersections of the 180th meridians and 60th

parallels, north and south of the Equator. The

featm-es of the Old World projection have been

retained, while the overlapping portion of the

New World and parts of the Pacific Ocean have

been deleted. This superposing of coiTespond-

ing portions of the two projections brings the

continental areas of the Behring Strait region

into their proper relative positions and obliterates

the twin appearance of New Zealand. This map
is particularly well adapted for plotting the

migration of land animals.

Four of these outline maps on the homolo-

graphic projection, which represents the earth as

barrel-shaped, are on sale unrolled and flat-

tened at the Library of the American Museum.

The series to date is as follows:

Map 1, 18X32" in size, two separate projec-

tions, in black and white;

Map 2, 18X32" in size, two separate projec-

tions in four colors;

Map 3, 9X16" in size, two separate pi'ojec-

tions in black and white;

Map i, 9X13/2" in size, two projections over-

lapped with the Pacific Ocean partially incised,

in black and white. —Chester A. Reeds,
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1 IVE INSECT CAGES WITH SLIDING MAGNIFYING GLASS
The wires iiiiou wliii'li the traveling frame slides are fastened firmly to the table edges. Right-angled

holding supporting posts. Individual cages are not fastened to the table top
Ijrackets aid in

¥"

IN the Maix'h-April issue

^ of Natural History

Magazine, in an article en-

titled "Adventures With
Ti'ailside Insects," a photo-

graph was shown of the in-

sect display at the Bear

Mountain Trailside Muse-

um. This display included

a sliding magnifying glass

that could be passed before

the various cages containing

living insects.

A number of subscribers

have asked how such a dis-

play could be constructed

for their own animals or for

use in connection with na-

ture-lore educational work.

Mr. William H. Carr, the

author of the article, has

written the following simple

instructions which may be

carried out easily by anyone
interested in building these

boxes.

Individual Insect Box-
es.—These are eight inches

square over all. Square

pieces of solid wood (pre-

ferably one-inch white pine)

are used for the sides and

bottom. The front, back,

and top are glass pieces held

in narrow grooves, which

are constructed with one-half inch square pieces

of white pine stripping, fastened to the sides

with small brads and glue, as shown in "A."

"C" denotes the sides of the cage, and "B"
the glass in front and back. Of course the dimen-

sions may vary considerably. Photographic

plates, four by five inches, from which the emul-

sion has been cleaned, will do very well, and

SLIDING FRAME DETAIL
A circular groove suffices to hold the magnify-
ing glass. Small metal tabs fastened with a

screw will prevent slipping

DETAIL OF CAGE CONSTRUCTION
This diagram shows how the glass plates are

seated in the upright grooves

grooves should be far enough

apart to enable the glass to

slide up and down easily.

To Install the Magni-
fying Glass in the Frame.

—Five-inch square pieces

of white pine, one-and-a-half

inches thick should be used.

The hole must be di'illed or

bored in the circle to corre-

spond to the size of the mag-

nifying glass. Discarded
stereoptican lenses are ex-

cellent for the purpose. A
groove one-half inch deep for

the sides of the opening will

serve to hold the glass. Four

small metal tabs screwed in

place as indicated will fix

the glass firmly. The track

to hold the sliding frame,

as shown on this page is

made wath two uprights

eight inches high. Stretch

two wires across these at

the top and bottom as in-

dicated, and fasten them to

the ends of the table. Ordi-

nary screw-eyes, two in the

top and two in the bottom

of the frame—will keep the

magnifjdng glass in place on

the track.

The uses of this type of

exhibit are many. Visitors

are encouraged, thi'ough phj^sical effort, to as-

sist themselves in gaining more intimate knowl-

edge of living, active creatures. The actual mag-

nification of the specimens, while not great, is

sufficient to enable the observer to gain some

insight into the detail of outward form, which

otherwise would not be apparent to the naked

eve. The cost of all materials should not be more

the cage may be built to size accordingly. The than five dollars.
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ANNUAL REPORT

""PHE Sixty-second Annual Report of the

' Trustees of the American Museum was

issued on April 1 . It contains a concise summary

of the activities of the Museum for the year 1931.

A different method of presentation has been

adopted this year. Part I, President Henry Fair-

field Osborn's section, pages 1 to 18, deals with the

general policy and plans for future development.

Part II of the Report is devoted to the achieve-

ments for 1931, treated under the five main

phases of the Museum's work, namely: Explora-

tion, Research, Printing and Publishing, Prepara-

tion and Exhibition, and Education.

NEW PUBLICATIONS
Search. By Lincoln Ellsworth. 1932. Brewer, Warren,

and Putnam, New York.

I INCOLN Ellsworth, in his recently issued
•'—

' volume, Search, has told the story of his life

with especial emphasis on the fascination that

the empty spaces of the unexplored North have

always had for him. But in the telling he has

revealed himself as more than an explorer—as

more than even a great explorer—for combined

in him with the urge that forced him to face hard-

ship and danger on the snow and ice of the Arctic,

are more than a few of the characteristics that

must go into the making of poets.

Fascinating though the Arctic has always been

for Mr. Ellsworth, it was far from easy for him to

find his way into its cold and dreary wastes.

Adventuring in the Arctic is no everyday affau*

to be attempted by amateurs. And Lincoln

Ellsworth, despite his interest in exploration,

was, as a boy, far from physically fit for the work

that so attracted him. Thus, in addition to the

tasks usual for explorers, he had, as well, to build

his body into the efficient machine it finally

became.

Even the story of his early activities in the

Canadian West, in Montana, Alaska, South

America, and elsewhere is far above the average,

but it is naturally the story of his two great ex-

peditions by air with Amundsen in which the book

reaches its climax. One can hardly imagine a

more trying adventure than that experienced by
these men and their companions, when, forced

down in a lead in the Arctic by their diminishing

supply of gasoline, they found themselves not

only far from the Pole, which was their goal, but

almost impossibly far from any place of safety.

The twenty-five days that were spent there on the

ice, cut off from the world and wdth no assurance

that they could ever safely return, could have

been spent in sanity only by a group of extra-

ordinary men. And having, as a result of almost

unbelievable effort, escaped from that danger.

these very men went instantly about the prepara-

tions for theu- dirigil)le flight across the Pole,

and brilliantly succeeded where formerly they

had as brilliantly failed.

Thi'oughout this delightful and unusually

valuable volume one cannot fail to read much
between the lines. In telling the story, Ells-

worth presented as well, though unconsciously,

much of his own character. The foreword by

Gilbert Grosvenor, and the introduction by

Harold T. Clark tell more than a little of the

author, and add much to the volume, but from

Ellsworth himself, in the things he has told and

in the things he has failed to tell, comes the most

convincing pictures of himself, for despite the

quiet modesty that is so much a part of the man,

one sees clearly that here is one who belongs

among the group of great men who, since the days

of Prince Henry the Navigator, have penetrated

farther and farther into the Great Unknown in

their efforts to make the whole world known and

useful to mankind.—H. D.

The Coming of Man: Pre-Man and Prehistoric Man by
George Grant MacCurdy, Ph.D. The University
Society Inc. 19.32. New York.

VV/'HEN the story of the earth dm'ing a period
"^
' of three billions of years can be compressed

into 110 pages (exclusive of index, references, etc.),

as was done by Dr. C. A. Reeds in The Earth,

Our Ever-changing Planet, it would seem a simple

matter to condense the story of man during his

brief two millions into at least a like amount of

reading space. Actually, everyone knows that the

smaller the divisions of a subject, the more elab-

orate it becomes; and the activities of man during

his short tenancy of the earth are out of all pro-

portion to the vast but slow processes of nature

that preceded him.

Consequently Professor MacCurdy has made a

notable achievement in having told the story of

"The Coming of Man" in 144 pages, including

58 illustrations of man's handiwork. The use of

several charts and outlines has assisted the author

greatly in presenting his immense amount of

material wdthin these limits.

The book is a history of prehistoric man and

his doings, paradoxically up to date. It includes

a discussion of the most recent additions to the

fossil records, Australopithecus africanus and the

Peking Man {Sinanthropus pekinensis) , described

respectively by Dart and Davidson Black. After

a survey of the important fossil remains of man
in all parts of the world, the author begins the

story of man's rise through successive periods of

culture to the opening of the modern period. In

discussing the beginnings of this culture the

author states clearly his own belief as to where it

began (page 44)

:
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"TluM'c IS ON'orv I'eason to assuiiu' lliat tlic

craille of flio luiinan race was not only soiiic-

whoir in the Old ^^ol•|(l, hut also north of the

equator."

In the cuhural chronolot^y tho several epochs

are grouped under the PahBoHthic, Mesolithic,

Neolithic, Bronze, and Iron Epochs, and these

stafies in man's progress are amply illustrated

with examjiles of his flint tools and scrapers,

iiand-axes, harpoons, })ainted pebbles, etc.

Professor MacCurdy notes the pronounced line

of cleavage both in regard to physical evolution

and cultural evolution between the Mousterian

or Middle Pahrolithic and the Aurignacian,—be-

tween Neanderthal and Cro-Magnon man. The

Neanderthal used tools largely fashioned by

natural forces,—the hammerstone and the

sharp-edged flint, while the Cro-Magnon added

to this primary kit the bone or ivory needle, the

dart thrower, the bone point and the harpoon,

and developed his cores of flint into gravers

and knives. He also used color to beautify his

work. The successive epochs of Upper Palaeo-

lithic culture did not add many new forms but

elaborated the original tools into objects of art

and beauty.

In picturing the products of man's rising cul-

tui'e the salient features of his domestic life are

also shown, his changes in habit and living condi-

tions. The line between the pre-Neolithic and

the Neolithic stages is marked by a momentous

change. Up to that time man had been a hunter,

a fisher, a "food-gatherer " ; but wdth the opening

of the Neohthic period, he became a "food pro-

ducer," which profoundly changed his mode of

life and opened limitless possibilities.

Professor MacCm-dj^ calls the change from the

Stone Age to the Age of Metals the most revolu-

tionarj' step ever taken by man. "It meant the

discovery of a new world so far as cultural ad-

vancement w^as concerned." After the compre-

hensive chapters on the Bronze and Iron ages

the rest of the book is concerned with man's ways

of life, his habitations, his fortifications, his

clothing, art, and religion. "The Taming of

Fire" makes a short but compact section, while

language, music and writing, labor and industry,

domestication of animals and plants, invention

and commerce, medicine and metallui'gy mark

the ascending treads of the "staircase of culture."

—^W. K. Gregory.

What Bird Is That? A Guide to the Birds of Australia.
By Neville W. Cayley, Vice-President of the Royal
Zoological Society of New South Wales. Angus and
Robertson Ltd., Sydney, 1931, S vo, pp. xx, .319, 36
Plates, 1-i half-tones, 1 map.

""PHE fii'st step in any study consists of learning

*• names. Ornithology has its vocabulary,

which may be learned from labeled specimens in a

inuscuin, or iVoni a hook \s('il illiist rated and small

enough to be carried on e.x(airsioiis. Twelve
yeai's ago Dr. Frank M. Chapman offered a

little volume designed to fit the coat pocket, with

eight colored plates showing in a seasonal arrange-

ment all the land birds of the Eastern United

States. The book answered the question that

served as its title: "What Bird is That?"
The question is asked the world over, yet it is a

surprise to see a new bird book from Australia

with exactly the same title. The coincidence

may not be altogether an accident. Mr. Cayley

has undertaken to answer the same question for

the vast area of Australia. Naturallj^, his book

will need a very generous overcoat pocket, for

it is surprising what a vast amount of information

he has managed to compress w'ithin its covers.

Thu'ty-si.x plates are needed to accommodate
708 kinds of bu'ds that are shown. Each plate

has a chapter of explanation, where technical

and English names will be found, as well as a

statement of distribution and notes on habits,

nest, and eggs.

The scientific names are those of the OflScial

Checklist of the Birds of Australia, the species

alone being listed, without mention of the

geographic races. The characters of such races

could scarcely be shown in -the color plates, and

their inclusion would have expanded the volume

unduly. Besides the birds native to Australia,

a list of eleven species is given w^hich have been

introduced from Em'ope and the Oriental Region

.

In order to facilitate the finding of the illustra-

tion of any given bird, they are arranged largely

according to the kind of country they usually

inhabit, whether heavy forests, open forest,

scrub-lands, grass-lands, heath-lands, open

spaces, lakes, streams, swamps, beaches, or

ocean. Fourteen photographs explain the appear-

ance of the different environments. In a few-

cases, also, one plate shows the largest land bii'ds,

or members of some easily recognized family such

as the pigeons, birds of prey, paiTots, or honey-

eaters. The arrangement is eminently practical,

and there are few cases where the illustrations

will not readily distinguish the species. Perhaps

among the shearwaters and petrels the difficulty

is greatest, but where the bii'ds look so much
alike it would be hard to do better. It may be

regretted that in many cases the family allegiance

of the birds is not indicated in their names, as for

example when the hTe-tails are shown in com-

pany with the mound-builders.

Altogether, Mr. Cayley is to be complimented

most highly on providing one of the best field

books on birds available for any great region of

the world. No wonder that the Gould League of
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Bird Lovers of New South Wales is proud to

sponsor this book. The Gould Leagues in

Australia evidently correspond to the Audubon
Societies in America. Their watchword may well

be repeated: "Education is more potent than

legislation in the matter of bird preservation.

—J. P. Chapin.

Illustrations of Japanese [Aquatic] Plants and Ani-
mals. Vol. I: Animals. Fisheries Society of Japan,
Tokyo, 1931.

"T^HE ever active Fisheries Society of Japan is

* issuing this work in two volumes in folio size

in commemoration of the fiftieth anniversary

of its foundation. The work is being done under

the supervision of a committee of seven of the

most distinguished Japanese students and ^Titers

on the fauna and flora of their country. The

dra^wings in Volume I were made by Kumataro

Ito.

The present volume consists of fifty plates in

color (three of mammals, one of turtles and

forty-six of fishes), there being from three to ten

figures on each plate. The plates are apparently

done by the three- or four-color process. Oppo-

site each plate is a brief description in Japanese

and EngUsh of each animal. The descriptions,

while accurate, are non-technical and are readily

understandable to the layman. There is an

excellent index.

As to the acciiracy of the drawing and colora-

tion of these 300 to 500 figures, the writer hesi-

tates to speak because of ignorance. Some of the

sharks are not well done, but it is impossible to

get good figures of such large fishes. Figures

have to be drawn from faulty photographs or

from skins. The greater number of the.se draw-

ings of sharks seem to be well done and for them
scientists must be thankful. The teleosts or

bony fishes, which make up forty-one of the

plates, are much better done, some of them ex-

cellently so. These fishes are smaller than the

sharks, can be kept in aquaria or tanks, and in

painting them the artist has a fairer chance.

Color figures of fishes are a great desiderata,

hard to make, expensive to reproduce, costly' to

purchase. The value of these plates to scientists

and to all who desire to know how Japanese

fishes look in life is verv' great.

Volume I is now ready for distribution. Volume
II (Plants) will be issued this spring. Publica-

tion in America is through the press of Stanford

University, California.—E. W. Gcdger.

Kamongo. By Homer W. Smith. The Viking Press. 1932.

A CLASS of air-breathing fish fovir hundred
^ * million years old, that get drowned if kept

too long under water, and present important data

bearing on the evolution of kidneys, lured an

American phj^siologist from his laboratory and

sent him into strange corners of the world. On
the way home he and his shipmate, an Anglican

priest, enter the Usts of philosophical controversy.

The "Padre" stoutly defends his faith in Design

and Purpose, while the Scientist attacks crude

anthropomorphic readings of the exadence and

sets up the great god Chance as the sphinx of

destiny. A real contribution to natural historj'

and a lively presentation of the Riddle of the

Universe.—W. K. Gregory.

NEW MEMBERS

Since the last issue of Xatur.vl History, the following

persons have been elected members of the American Mu-
seum, making the total membership 11,830.

Patron

Mr. Fr.a_xk Phillips

Life Member
Mr. PiOBERT ^Marshall

Annual Members
Dr. Margaret A. Graham
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Messrs. H. Lawtox Blaxchard, Tho.mas Hexry Clarke,
Wm. Sheffield Cowles, .J.ames A. Edgar, Philip Goodell,
Lawrence J. MacGregor, H.^jiry D. M.\i)dex", Alex-
ajtder E. O. Muxsell, Ramox' E. Ozias, Hexry A.
Reyelt, Charles F. Richards, Somers M. Rutledge,
A. C. Stamm, Alfred J. Stern.
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Lillian A. Norton, Lucy Reardon, Ruth Sparks
Akne Louise Steger, Estelle Sumner.
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Messrs. Henry M. Allex, Jack C. Andersox, Gerardo
Botero Arango, Rich.\rd Tr.vvis Atkins, Jr., Cleland
Austin, G. H. Baker, D. H. Ball, Joseph C. Belden,
George Boomer, M. E. Brooke, Ed-win B. Bruce,
Lambert C.vdwalader, Robert H. Carpenter, H.\rold
J. Coolidge, Jr., How.^rd Clark Daltox, Arthur D.^u-
max. Waters S. D.wis, Jr., H. W. Eliot, Jr., Rol.vnd T.
Ely, a. G. Ferguson, J.\ck Frederich, C. A. George,
Hil.\ire Gour, J.^cob Greexberg, Thom.\s H.*.ddick,

Stephen- F. H.^rriss, Fred J. How.vrth, George F.
Humphreys, Homer A. Jack, Fred W. J.\cobs. J. C. Johx-
sox, Delcev.^re Kix'g, a. W. Kretschmar, Peter L.\r-
sex, .A.RCHIE G. Lem.^y, J. M. Le.mox, Robert M. Libbey,
Fra.nk Libere, Caleb Lorixg, Charles T. Luptox. James
O. Maloxey, De.a^x W. Martin, Norm.a.x Merritt,
Charles Miller, I. B. Millxer, Kxower Mills, Willu.m
J. MoR.^XD, J.4.MES B. Murphy, C.^rletox Noyes, Johx
O'CoxxoR, Waldo Peirce, Charles Pexrose. William
Pepper, Jr.. Robert P. Pflieger, D.wid Ch.vndler
Prince, Lewis I. Prouty, George Putn.am, Elmer I.

R.4NSOM, RiCH.VRD L. RiKER, LulS Ro.MERO, R. W. W.
Rubey, James S. Russell, .Stephen Ryder. Fr.vxcis M.
S.4.VAGE, F. W. S.iWARD, SiDXEY N. ShuRCLIFF, SiDNEY
p. Simpson, David O. .S.mith, L.\wrexce L. Steele,
W.^^LTER H. .Stoelzer, O. G. Strieter, J.vmes H. T.^tlor,
Chas. H. Texxey, 2d., W. A. Underhill, George P.
Waltox, Joseph W. Walton, Irving W.\rxer, Merrill
K. W.\TERS.
Masters Thayer .A.. Smith, Jr., Irving Lehman .Straus.
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BLAZING THE TRAIL

SEVERAL hundred wild ducks of twenty or

more different species find sanctuary on Lord

Grey's ponds at Fallodon, in Northumberland.

Here they are not only insured protection from

their enemies, but a sympathetic consideration

for their welfare is shown which accords them the

status of personalities. It follows that the history

of every individual bird as a member of the Fal-

lodon colony is minutely known. In Natural

History for September-October Lord Grey will

write of a pair of canvasback ducks and their

offspring that were fortunate enough to come

under his care. The

article will be illustrated

by photographs recently

made by Dr. Frank M.

Chapman, at Fallodon.

THE recent gifts to the

American Museum of

the splendid series of

carved jade donated by

Dr. I.Wyman Drummond,

have rendered timely the

article on "Jade: Its

Mythology and Symbol-

ism Expressed in Its

Carving," which is to

appear in the next number

of Natural History.

Herbert P. Whitlock

curator of minerals and

gems at the American Mu-

seum, who has written this

article, has drawn largely

upon the colorful myth

and legend surrounding

this famous "jewel of

heaven."

READERS OF Natura l History will have seen

the occasional reports in the Notes of the

Legendre Expedition which, during last winter,

crossed Indo-China. Natural History is able

to announce for the next number an article by

Mr. Sidney Legendre descriptive of the expedi-

tion and its experiences.

IN the last number of Natural History there

appeared an article by Mary L. Jobe Akeley

on her experiences among the Canadian Rockies.

The second article promised by this author on the

same subject will appear

in the September-October

number.
ETRENCH Canadians of Isle

d'Orleans," the cover of this

issue of Natural History, is the

reproduction of a painting by Arthur

A. Jansson. The scene represents a

somewhat freely conceived idea of

the Isle d'Orleans. This island is

situated in the St. Lawrence, and is

inhabited by the descendants of

French immigrants of the Seven-

teenth and Eighteenth Centuries.

The life of these people is still

strongly reminiscent of the French

peasantry of Normandy and Brit-

tany whence most of the Isle

d'Orleans families are derived.

Having been isolated on their island,

the villagers represent a pure

French stock adjusted (in the course

of two centuries) to the Canadian

milieu. Foi" this reason they are of

considerable interest to students of

ATRUSTEE of the

American Museum,

Mr. C. Suydam Cutting,

has recently returned from

the Andaman Islands,

which he in the Bay of

Bengal between India and

the Malay Peninsula.

Near important trade

routes as these islands

are, it is strange that they

are so little known popu-

larly, and stranger still

that the pygmy natives

have been written about

so rarely. This is no

doubt due to the fact that

they resent the intrusion

of foreigners. We are glad

to be able to promise for

the next number Mr.

Cutting's article about

them.

IT is common knowledge that large numbers of

Chinese in and about Canton live on small

boats. It is less commonly known, however, that

this very real "floating population" is estimated

to number from 150,000 to 300,000 souls. Nor is

it widely understood that they form a kind of

outcast or pariah population. They form a

distinctive featiu-e in Cantonese life, and Dr.

H. L. Shapiro, of the American Museum's de-

partment of anthropology, has written an un-

usually interesting and valuable article on this

strange racial group, the origins of which are

unknown even to the scientists who have studied

them. This important article will appear in

the next number.

HOW and through whom was the secret of

iron-smelting brought to ancient man in

Southern Africa? While excavating for evidences

of prehistoric man in a group of caverns in north-

ern Rhodesia, Sig. Nino del Grande and Prof.

Raymond A. Dart of the University of Johannes-

burg, made the interesting discovery that about

5000 or 6000 years ago one of the caves had

served as a workhouse for iron smelting. Sig. del

Grande tells the story of this find in the September-

October number of Natural History.

SEVERAL additional articles of cm-rent in-

terest will also be included in the next issue of

Natural History.
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THE CONQUEROR OF MIKENO
Father Van Hoef amid the mossy groundsel trees and lobelias at 13,500 feet on Mount Mikeno, during
his first attempt to scale the peak. Nowhere save in tropical Africa does one see such grotesque vege-
tation m Alpine regions. Here it is difficult to fix any tree-line, for when other species have dis-
appeared, the tree-groundsels continue up to 14,000 feet and more, before they dwindle in size and in
number. A very young groundsel is seen growing out of the moss in the foreground, and a tall lobelia

stalk on the left

{See "Cli?nbs in the Kivu Volcanoes," Page 356)
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THE FRENCH POPULATION OF CANADA
A Study on the Possible Effects of Environment

on the Stability of Human Types

Bi- H. L. SHAPIRO
Associate Curator of Physical Anthropology, American JSIuseum

IN
1759 Wolfe conquered the French on

the Plains of Abraham, and Quebec,

the very rock of New France, dropped

into the expectant hands of the British

with the inevitability of a ripe fruit.

Four years later the Treaty of Paris

officially recognized this victory of British

arms, and a vast province, like a pawn on

a chessboard, changed hands without

even the perfunctory sanction of the

population whose destinies were con-

cerned. But, in spite of this change in

political allegiance, the population of

Quebec has continued to be overwhelm-

ingly French. It is here that France made
her deepest mark in the ultimate carving

out of the New World. Not only are the

inhabitants of the province of Quebec,

with some exceptions, French in nation-

ality, but, what is more striking to the

casual visitor, they are French in language,

in customs, and in spirit.

But obvious as are the general affilia-

tions which the visitor can so readily see

between France and her former colony,

there are to the more initiate eye of the

Frenchman many ways in which his

American cousins differ. That the French

Canadian speaks with a peculiar accent

and in a patois, said to be archaic French,

that he has adopted customs suited to his

environment need not surprise us. It is

much more extraordinary that Quebec

has remained essentially French after

170 years of British control, and that she

has resisted cultural absorption by the

populous and aggressive civilization to the

south which has for generations attracted

many of her youth. It should be the task

for some social historian to analyze this

remarkable resistance and homogeneity

of French Canada; to estimate the

cohesive power of the Church, the isolat-

ing effects of a different language, the

arterial nature of the St. Lawrence, and

the integrity of the French heritage;

and then to deduce what force or perhaps

combination of forces has been able to

maintain Quebec as an entity.

The cultural aspect, however, of French

Canada, as fascinating as it was to us last

summer, was not the lure which had in-

duced us to spend a busy summer on the

isle d'Orleans. The nature of our interest

centered rather on the physical type of the

French Canadian. In order to make
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STREET SCENE IN QUEBEC
This photograph was taken in front of the BasiHca and shows some characteristic architecture

clear exactly why this should be a subject

for speculation and investigation, it is

necessary to become more general in our

horizon, to return later to a more special

scrutiny of a very small part of Quebec

—the isle d'Orleans.

During the last three centuries millions

of emigrants from Europe have come to

the North American continent to seek

new homes. This stupendous migration,

which is perhaps the largest in the history

of man, reached a peak at the end of the

last century and in the first years of the

present one. It seems probable that this

mighty tidal wave of humanity is at

last on the ebb, but it has left on the shores

and high in the interior of North America

more than 100 million of its descendants.

The advance guard found on its arrival a

milieu which was profoundly different

from anything to which it had been accus-

tomed. There were new foods to be

utilized, a wide range of climate to which

to adjust oneself, and a social and

economic fluidity inconceivable in Europe.

Later, although there was, with the in-

crease of wealth and material civiliza-

tion, a natural tendency to approximate

European conditions as closely as possible,

nevertheless a special distinctiveness,

arising from historical and natural factors

has continued to exist. Given such a

situation, it is natural to ask what, if

anything, has happened to these children

of European settlers. Do they look as

their ancestors did on their arrival in

America, or like their contemporaneous

cousins in the Old World? Have their

habits of thought, their temperament,

their psychology been altered by associa-

tion with ideas and customs of a novel

character? The American traveler in

Europe knows the ease with which his

nationality is detected by those whose

livelihood depends on his patronage.

But is this the revelation of his clothes, his
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iiiaiincrs, liis expression, oc is it the iietual

physical structure of his face and Ixxly?

To rodiice such [)()iulerinf!;s to an ahcrna-

tive proposition: is tlie physical tyi)e a

stable entity or is it malleable by environ-

inental chancres and stimuli? It is evi-

dent that on the definitive answer to this

(lU(>stion (l(>pend not only public opinion

but also the ])hilosophical and method-

ological concepts of students of race.

There are three ways by which a

population may change its original

physical character. The numerical

lialance of various types which go to

make up a population may be disturbed

with the result that one may become

relatively more prolific and thus alter the

average characteristics of the total popula-

tion. For example, an unusually severe

environment may be lethal for one strain,

while ameliorated conditions, improved

medical care, or better nutrition may
preserve to maturity a larger proportion

of another strain which foi'm(!rly tended

to be eliminated. A population may also

change its average character by mixture

with new stock. Illustrations of this form

of altered average characteristics may be

found in populations arising from race

mixture. The American Negro, the

Spanish-Indian populations of South

America, the Dutch-Javanese, and the

mixed Hawaiians are a few of the numer-

ous examples of this kind. And finally a

change in milieu may act directly upon
the development of the original strains

either to produce or inhibit characteristics

latent in the germ plasm without chang-

ing the balance of reproducing types. To
be sure, it is conceivable that even under

this last condition certain strains may be

more susceptible than others to environ-

ENTRANCE TO LAVAL UNIVERSITY
Founded by Bishop Laval as a seminary for the education of priests. It is among the oldest institu-

tions of higher learning in America



This group does not in-

clude all the living mem-
bers of this family, but it

does represent each of its

four generations. Above
is the great-grandmother;

immediately below her to

the left and right are her

daughter and son-in-law;

below them are their two
sons and a daughter; the

woman in the circle is the

wife of the man above 'her;

below her is their child
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FARMHOUSE AT STE-FAMILLE
One of the typical whitewashed stone cottages that are numerous in Quebec

AN ANCIENT MANOR HOUSE
The manoir Mauvide-Genest is a relic of former days on the isle d'Orleans. It has been restored by its

present occupant, a descendant of the original builder, who has added a chapel to the near end of the

house
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STE-FAMILLE, ISLE D'ORLEANtt

This is the main road on which the scattered houses of the village abut

mental factors. Furthermore, it is not

only conceivable but very probable that

combinations of these processes may be

active simultaneously.

That the first two processes are going on

in the United States is discernible to even

the casual observer. Not only have the

older related stocks such as the English,

Scotch, Irish, and Dutch intermarried,

but even the newer strains are entering

into the general mixture. At the same

time there have been marked changes in

the birth-rates of a number of the elements

in our population. In general the older

stocks have reduced their reproductive

rate. There is, of course, some evidence

that the more recent immigrants are

following in the same path of restricted

birth-rates, but before an equilibrium is

reached there will have been a change in

the balance. The ultimate effect of these

forces hes outside the scope of this

article. The third process of population

change does, however, concern us.

One of the first to call attention to the

fact that bodily form may be modified

in the children of immigrants was Profes-

sor Boas. About twenty years ago he

pointed out in a notable report small but

consistent changes in the stature and head

diameters of the children of Sicilian,

Jewish, and Bohemian immigrants to the

United States. More recently Hrdlicka

has canvassed the eastern states for sub-

jects of old American stock in order to

determine what combination of traits

characterized them as a group and to

establish whether or not they had de-

parted from their ancestral type conse-

quent to their prolonged exposure to the

American environment. Both these in-

vestigators were unfortunately handi-

capped. Boas was unable to compare his

immigrant group and their offspring with

the ancestral group from which they were

derived, so that the possibility of selec-

tion cannot be eUminated. That is to

say, the immigrant parents themselves



YOUNG FRENCH CANADIANS
(The young man on the left is clearly Breton in type, as displayed in his broad head, wide face, and nose

FRENCH CANADIAN TYPES
The reader may notice the resemblance to a Normand in the man on the right, and to a Breton in the

woman at the left
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LOOKING TOWARD THE LAURENTIAN MOUNTAINS FROM STE-FAMILLE
The tri-steepled church, which is the center of the village, may be seen in the middle of the picture

may represent a selected and variant

group from the ancestral population

toward which the American-born offspring

are merely reverting. There is much to

be said against this being the case in

spite of its dialectical possibility. With
regard to Hrdlicka's data we notice that

the minor changes which he has signalized

in the old American stock are to some

extent paralleled in England, and that his

population sample represents a mixture

of English, Scotch, Irish, Dutch, French,

and a few other less significant elements.

It becomes, therefore, impossible to make
a definitive statement with regard to any

putative environmental origin for the

differences which he has specified.

Even a cursory search revealed how
difficult it was to find anywhere in the

United States a group who presented the

two desiderata for an investigation on the

stability of physical type. In the first

place it was necessary to discover a

population which had been long settled in

one area in order to allow sufficient time

for complete adjustment. Secondly, we
wished to find a group which had remained

unmixed with other elements and were

fairly homogeneous in origin in the begin-

ning. Such a group we found on the isle

d'Orleans, an island situated in the St.

Lawrence about six miles downstream

from the city of Quebec.

The first mention of the isle d'Orleans

was made by Jacques Cartier on his second

voyage down the St. Lawrence in 1535.

Somewhat later, in 1542, Roberval was

said to have landed there with three ships

and to have temporarily settled on the

island. When Cartier first saw the island,

he named it the island of Bacchus be-

cause of the numerous vines which he

noticed growing there. But neither

Cartier's name nor "St. Laurent" nor

the Indian name, Minigo, remained fixed.

The isle d'Orleans became the permanent

name by which the island was known.

Our first concern in the decision to

undertake a field study of the population

of the isle d'Orleans was to discover to what
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extent the stock li\in^ there was uiunixed

eitlier with ImUan or any related Euro-

pean strains. I'he island appeannl nc^vcr

to have been the permanent abode of

Indians. It was uninhabited in 1639 when
Mere Marie de I'lncarnation visited it,

although early accounts speak of its being

used occasionally as a camping site by

Hurons. The first permanent white

settlers wer(^ Elenore de Grandmaison and

Monsieur de Chavigny who established

themselves in the fief of Beaulieu in the

western end of the island. This date is

given as 1648. In 1651 some refugee

Hurons fleeing from the attacks of the

Iroquois were transported to the island.

More than 600 were included in the colony,

but very soon after their establishment on

the island a surprise attack from the

Iroquois drove them back en masse to

the protection of Quebec, leaving the

islaiul to I lie handliil of French settlers.

Fi'oiii these histoi-ical I'ecords, which are

decisive, it seenuKJ clear that Indian ad-

mixture could be eliminated as a factor

influencing the physical type of the natives

of the isle d'Orleans.

The archives are equally unequivocal

on the absence of any whites except

French among the settlers on the island.

The ownership of the island itself went
through various vicissitudes which would

be too tedious and discursive to relate

here. Until the British occupation it

remained in French hands, and settlers

from France were encouraged to become

tenants on the feudal estates into which

the island had been divided. In 1683

Ste-Famille, the oldest parish on the

island, contained 394 individuals divided

among 51 French families. A century

later Governor Haldimand ordered a

FIRST SIGHT OF THE ISLE D'ORLEANS
As one approaches the island the wooded hillsides meet the expectant eye. The white structure is a

lighthouse
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THE BEAUPEE COAST
The St. Lawrence River and the fields of Beaupre on the north shore of the river

census to be taken. Boisseau, who ex-

ecuted the commission, found that the

parish of Ste-Famille comprised 431 in-

habitants of French origin. After 1763,

when the British assumed control, the

stream of migration from France, which

never had been very voluminous, ceased

altogether. The population of the island,

however, continued to increase by natural

means and without the aid of immigration.

The young men of the island married

girls of their parish and only occasionally a

daughter of another island parish. Much
more rarely did the swains of Orleans

seek wives from the remotely related

families on the mainland. The evidence,

therefore, is overwhelmingly positive that

the population of the isle d'Orleans has

been established on the island for at

least two hundred years and is derived

almost entirely from France. The

antiquity of many of the present families

was dramatically emphasized during the

Quebec Tercentenary celebration in 1908

when medals were awarded to heads of

families that had retained title to their

lands for two hundred years or more.

Thirty-one families were so distinguished

from the island of Orleans. Names such

as Fremont, Drouin, Vaillantcoeur,

Blouin, de Blois, Marquis, Gagnon,

Morency, Letourneau, and Turcotte,

which distinguish a large part of the

present population, were already existing

on the island in the Seventeenth Century.

The greater number of the families on

the isle d'Orleans originated in the north-

ern part of France, particularly from

Normandy and Brittany. Clamecy en

Nivernais, Londigny, Combray, Mortagne,

and Ventrouse figure as birthplaces of

some of the earliest settlers. But these

early pioneers were usually unmarried

men. The demand for wives in the

dominantly male colony was answered by

the government sending out prospective

brides. An initial experiment of dis-

patching girls from orphan asylums in

large cities proved unsuccessful. Healthy,

strong peasant girls from Normandy and
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Brittany provcil inori' suitinl to the rough

conditions of a pion(H>r sottloment. M. J.

lOdniond Roy givers this description of

"the King's daugliters," as they were

called.

The future wives, brought over from France

under the supervision of matrons, had hardly

arrived at the port of Quebec than they found

themselves alreatly estabhshed. The King put

in each bridal basket a dowry of fifty jiounds.

The woildings usually took place during the

months of September and October. If one con-

sults the archives of the parish of Quebec and the

records of the notaries, one finds, each year,

about that time, long fists of marriages and their

contracts.

We may discover from these records

that a large number of the "King's

daughters" established themselves on the

isle d'Orleans.

All these circumstances combined to

make the isle d'Orleans an admirable place

for my purpose to study the stability of

the physical type of the French Canadian.

Stc^-Famille was selected because it

seemed of all the parishes on the island to

be best suited to our investigation. Not
only is it the oldest parish, but it is also

one of the most populous and least affected

by mainland contacts. Having already

undertaken a study of the children born

in Hawaii of Chinese and Japanese

parents, I was particularly eager, when
the opportunity arose, to visit the isle

d'Orleans in order to make a parallel

investigation on another stock in a totally

different environment. This opportunity

came from the Laboratory of Anthro-

pology in Santa Fe which permitted me to

make Ste-Famille the scene of a field

course in physical anthropology.

The Chateau Frontenac was the meet-

ing-place late in June for our party which

^1
ANCIENT CHURCH AT TADOUSSAC

A tablet informs the visitor that this is the oldest church in America. It was built m the Si.xteenth

Century when Tadoussac was a trading post



352 NATURAL HISTORY

REAR VIEW OF THE CHURCH AT TADOUSSAC
This church and its surrounding graves recall more primitive days in the history of Quebec

consisted of four graduate students and

myself. The city of Quebec was a perfect

introduction to the character of the

country and the people. With its cobbled

streets and gloomy, formal, stone houses,

heavily shuttered, Quebec seemed like a

provincial city in Normandy. In the

lower city we embarked on the ferry which

makes regular trips to the isle d'Orleans.

As we approached the island, we began

to feel misgivings at the reception which

we might and, probably would, meet from

the suspicious islanders. But temporarily

we could not but forget our trepidations

in the enfolding pastoral beauty of the

island as we approached it. Along its

center extends a beautifully kept woods

which supplies the natives with their fuel

for the long, hard winter. On both sides

and stretching to the shore were the farms

arranged in long parallel strips variegated

in color by the diversity of the crops. A
drive of about twelve miles to Ste-Famille

from St-Petronille, the landing place,

gave us a more intimate glimpse of the

country, only to increase our first en-

thusiasm. Yoked oxen, bent peasant-

like figures in the fields, and pleasant

whitewashed stone cottages heightened

the impression that France still existed

here in the New World. Quarters had

been arranged by correspondence so that

as we neared Ste-Famille we began to

speculate on the nature of our home for

the next two months. Our unanimous

wish was that it prove to be one of the

more charming, if perhaps less com-

fortable, stone cottages such as we saw

along the road. Our wish was granted,

for when we turned into the path that

led up to the house of our hostess, we

saw a perfect example of French Canadian

domestic architecture. Long and one

story in height, it had a steep, pitched

roof with deep overhanging eaves above

which two dormer windows projected.

The family of our hostess was a typical

one and consisted of four generations,

from the gentle and active octogenarian

great-grandmother to the creeping off-
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spring of the recently inairied (loorge.

Five additional adults in a house already

full nuist have seriously inconvenienced

the family who, however, good-naturedly

transferrt>d their slec>ping (juarters to the

attic which was arrangetl like a dormitory.

But the size of "our family" we soon

learned was in no way i-eniarkable. Not
only are natural family clusters of several

generations, inhabiting one house, common
enough, but we discovered that the

number of children frequently reached

prodigious figures. Proud parents would

exhibit their common efforts arranged in

stepped sequence like a flight of stairs.

And very useful, indeed, these youngsters

prove to be. Even the three- and four-

year-olds can help in harvesting the straws-

berry and berry crop, while the older ones

carry heavier burdens adjusted to their

age and sex. No one who can assist in

the multifarious duties of the farm is

idle. During the long winter Avhen the

fields are covered by snow, the men are

busy with the stock and routine farm-

yard occupations, while the women prac-

tise their ancient household crafts and
industries. For the latter there is a

market for excess productions. Hand-
woven woolen blankets, homespuns, and
rag rugs ar(> the most general of the

crafts.

During the busy summer months
work proceeds without cessation except

for Sunday. On this day the islanders

devote themselves to the Church which

occupies a dominant position in the life

of the French Canadian. But the Church
is more than a sabbatical institution.

The parish priest impinges on the

humblest concerns of his flock, and guides

and advises them on their secular as w^ell

as spiritual affairs. Usually the parish

priest is wise from long experience with the

human difficulties of his parishioners, and

since he is frequently the only educated

THE MORNING MILK
The milk is taken each mornine; to a community creamery where it is converted into butter for the

Quebec market. The use of carrying sticks is as common here as in France
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MOUTH OF THE SAGUENAY RIVER
One of the noblest rivers in America, the Saguenay pierces the north shore of the St. LawTence and

passes between precipitous cUffs and primeval forests into the heart of the Laurentians

man in the village it is natural that he is

also the leader of the community.

Our reception by the natives of Ste-

Famille was friendly but somewhat re-

served. Only after we had been scrutin-

ized and had shown a desire to become

acquainted did they drop their restraint.

But despite our progress with most of the

villagers, there remained a few suspicious

die-hards who persisted in regarding us as

up to no good. One stout, and perhaps

otherwise amiable, lady was convinced

that our measurements of her sons and

daughters were to be utilized for the next

war. According to her conviction the

national government was taking a census

of available man power. Needless to say

we were decidedly not welcome under her

roof. Only one incident developed which

might have been serious. This was the

result of a similar misconception by a

recently married young man who chased

one of the party off his premises and

threatened him with a pitchfork. But

these were exceptional events which

served to heighten the cordiality of the

remainder of the villagers, all of whom we

left with regret and many of whom seemed

to be sad at our departure when the

summer was over.

Most of the farms are small and regu-

larly laid out in rectangular strips.

These holdings are not larger than can be

adequately managed by one family, and

since all available arable land has been

apportioned for generations, the excess

population had been forced to migrate.

Usually one son remains on the ancestral

farm, the others are set up in a trade or

business in Quebec or less frequently in

Montreal. The inheritance of the farm is

not by primogeniture but is ordinarily a

matter of circumstance. By this regula-

tory system of migration the population

has been maintained around a constant

number—700 or 800—without any reduc-

tion in birth rate.

Our last week in the province was spent

at Ste. Anne de la Pocatiere on the south

shore of the St. Lawrence. Here we

secured a check series to compare with

our population from Ste-Famille. Al-
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thougli Sto. Auiie i8 a cunsiderubly larjj;(!r

center than Ste-Famille, we found the

same charMct(n"istics which had iinpress(Ml

us anion"; the people of the isle d'Orleans.

Leaving Ste. Anne we motored up to

Riviere du Loup where we crossed to

Tadoussac on the north shore. A trip up

the Saguenay River and back along the

north shore of the St. Lawrence empha-

sized anew the homogeneity of the habits

and manners of the inhabitants of Quebec.

The material of our investigation con-

sists of a large series of measurements

and observations, including measurements

of the head, face, and body, as well as

data on the hair, eyes, skin, and a number

of other non-mensurable traits. Hair

samples were taken for analysis by Dr.

Mildred Trotter, and detailed information

on vital statistics was also secured which

will enable us to estimate something of

the physiological activity of the group.

Wherever possible our data were obtained

by family groups, which permits not only

additional analysis of the population but

presents a truer picture than is otherwise

available. At this writing the material

is still in the process of study, so that it is

impossible to hazard even a tentative

guess on the nature of the final conclu-

sions which may result. But the work

has, however, progressed far enough to

permit a brief description of the popula-

tion with which we dealt. We found that

tlu^ characteristic stature is a medium
one—between 165 and 166 cm. This is

roughly eciuivalent to 5 feet 5 inches and is

close to the general average for French-

men. The trunk is moderately long in

proportion to the total stature. The mean
gross head dimensions we found to be

about 186 mm. in length and about 156

mm. in width. These measurements give

a cephalic index which is over 83.0,

approximating the mean for Brittany and

somewhat higher than the average for

Normandy. The hair color is usually

dark brown and straight, although there

is a tendency toward a slight wave. The
eye color is slightly more often brown than

mixed blue and brown, while pure blue

eyes occur in only about 15 per cent.

The final and more detailed results will,

it is hoped, provide an opportunity for

extensive comparisons with the ancestral

population in France from which our

subjects were derived. By such studies

as these we may be eventually more favor-

ably situated to form significant conclu-

sions on the dynamic changes which

environmental stimuli may induce in the

bodily form of man.

THE KOCK OF QUEBEC
The city of Quebec is built on a rocky formation that is projected into the St. Lawrence, making an

almost impregnable natural fortification



The pointed cone of Karisimbi, rising above the heavy Hagenia forest near Kabara

CLIMBS IN THE KIVU VOLCANOES
A Visitor to the Pare National Albert, However Specialized His Aims, Finds

Himself Thrilled by the Extraordinary Beauty of the Region

By JAMES P. CHAPIN
Associate Curator of Birds of the Eastern Hemisphere, American Museum

THE elevated volcanic district where

the Congo, Uganda, and Ruanda

meet is fast becoming a Mecca for

students of the natural sciences. Now
accessible by automobile from the White

Nile and from Lake Tanganyika, it seems

destined to be—in more ways than one

—

the "hub" of central Africa, another Aix-

les-Bains.

Many years had I to wait before my
turn as pilgrim came. The region was

familiar to me from books, and even before

the war, on a muddy road in the Ituri

forest, I had heard its praises from friend

Andersson. Going home on leave from

the Kivu, he and his armed escort were

convoying the precious little boxes of gold

produced by the Kilo Mines. Then there

was a trader, who had photographs of

Grauer's gorillas; and among my com-

panions on the ship back to England, two

American prospectors for a Belgian min-

ing company, who had been looking for

gold in the Kivu.

My longings were aggravated when

other friends, Doctor Bequaert, Carl

Akeley, Major ColHns, and Doctor Phil-

lips, came home and told of the marvels

of the Kivu. Years went by, and then at

last my day was approaching. It was

November in 1926—fateful month. De
Witt Sage and I were on Ruwenzori,

our next objective being the far-famed

Volcanoes. The Akeleys, who had been

so kind to us in Nairobi, ought to be there

already. But it might be several months

before we could expect to set eyes on a

volcano.

With clouds often hiding the snows of

Mount Stanley, only two miles distant,

what hope had we of a view of mountains

one hundred and twenty miles to the

southward? One never knows.

At the ''Camp of the Bottles," only
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1200 fc'Ot below t lie snow-Iiiic, t he inorninjj;

of NovcinlxM' 27 broke clear and cold,

with a heavy hoar frost. I Ht my oil-

stove to dress, and went out to join Muri-

bati and admire the snows under the first

rays of the sun. From the white peaks

and ghiciers of ^ft. Stanley my gaze

wandered down into the Semliki valley,

and then followed the silvery windings of

the river southward. The waters of Lake

I'xiw^ard gleamed in the distance—never

to be seen again during my stay here

—

and still more wonderful, its whole west-

ern shore lay in view. Now I must have

rubbed my eyes, for beyond the far

southern end rose three mountainous

masses: the Kisale Mountains, which

divide the Ruindi and Rutshuru plains,

and then two flat-topped cones which

could be identified only with Namlagira

and Niragongo, the two youngest of the

volcanoes. The remaining peaks were

hidden behind a mass of clouds.

At such a distance any attempt at

photography was vain, but with field

glass and fountain pen I hastened to

skctcii this memorable scene. With the

warming day it faded into the mist. Little

did I suspect that those clouds were

hiding the spot where my friend Carl

Akeley had })een laid to rest only a few

days before.

Many weary miles on foot, over the

mountains west of Lake Edward, weeks

of waiting for carriers, and finally we
began to approach the goal. On our way
we met Coohdge and Whitman, of the

Harvard Medical Expedition. Their

companions were still on the volcanoes.

Our second view of the volcanoes, late

in March, 1927, was from the top of the

escarpment near Kabasha. The Kisale

^Mountains now rose in the foreground, but

beyond them most of the volcanoes were

hidden behind thick cumulus clouds, onh'

the flat top of Niragongo standing out

distinctly. Not in the least do I regret

that no automobiles had yet reached the

country between Lake Edward and Lake

Kivu.

Two days later, as we trudged up the

Rutshuru Valley late in the afternoon,

A RARE VIEW FROM THE HEIGHTS OF RUWENZORI
Beyond the broad reaches of Lake Edward rise the western mountains of the Kivu group. Redrawn

by Arthur A. Jansson from Doctor Chapin's pen sketch at 13,800 feet on west Ruwenzori
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BIRUN&A or KIVU VOLCANOES

Scale of Miles

SKETCH MAP OF THE VOLCANIC REGION
The National Park and adjoining Reserves now occupy the better

part of the rough mountain country. A solid black line marks the

expedition's route

the whole volcanic range stood out in

panorama ahead, and turning about to

the northward, I caught a ghmpse of the

snows of Stanley and Baker on Ruwen-

zori. But from the volcanoes themselves

I never could see so far again.

At the post of Rutshuru the volcanoes,

still about twenty miles away, were often

clearly visible. Here we met Bequaert,

Theiler, and Linder, of the Harvard

expedition, and with them I made a trip

eastward to Kabale in the nearest corner

of Uganda to get some supplies. On our

way we climbed from the lava plain near

the eastern group of volcanoes up an

escarpment to Behungi at 8500 feet, and

there viewed the volcanoes from a new

angle. Mt. Muhavura was the nearest,

13,300 feet high. No doubt this was the

first of them ever viewed by European

eyes. In 1861 Captain Speke, about

eighty miles off in Karagwe, observed

"some bold sky-scraping cones" on the

western horizon, the highest of which was

known there as Mfumbiro. Not until

thirty-three years later were the moun-

tains first visited by a

white man, Count von

Gotzen.

The natives who live

close to the volcanoes

call them collectively

"Birunga," a Ruanda
word meaning volcanoes.

One of them is a "Kir-

unga," and since some

are supposed to he the

abodes of supernatural

beings, they are named
after the tutelary spirit.

"Kirunga tsha Nyira-

gongo '

' and '

' Kirunga

tsha Nyamulagira " (Vol-

cano of Nyiragongo and

Volcano of Nyamulagira)

are commonly abbrevi-

ated to Mt. Niragcngo

and Mt. Namlagira.

Going eastward, the other principal

mountains are as follows: Karisimbi

—

referring to its summit when covered with

snow, which is compared to shells;

Mikeno—perhaps from a word meaning

poor, because it has no shells or cowries

—

also known as "Mukuru Mubi"—the big

bad one; Visoke—this name is not used

by natives, but the real name is some-

what obscure; Sebyinyo—perhaps mean-

ing ''the father with big teeth," because

of its serrate top; Gahinga—supposedly

meaning ''the httle one who farms"; and

Muhavura or Muhabura
—

"the guide,"

since it is a landmark to the eastward.

A great spirit called Lyangombe is said

to reside on Karisimbi, or as some claim,

on Muhavura. He may also have a lodg-

ing on Mikeno.

These were the best derivations that

could be supphed by the White Fathers

of Lulenga. Doctor Derscheid has given

these names very thorough study, and he

may be tempted to correct some of the

explanations. But for my present purpose

it seems just as well to use the spellings in
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general U!saj>;e ainon^ lMir()p(>ans. Tliey

differ slightly in some eases from the

correct forms.

Hnnting is strictly forhidckMi in the

Pare National Albert, but as Rutshuru

is on the main road to Lake Kivu, two

more parties stopped at this station while

we were there. Colonel Fenn and several

companions had collected a gorilla west

of Lake Kivu for the British Museum,
and Messrs. Babault and Deprimoz later

secured one at the same place for the

Paris Museum. Big game and gorillas

were not among our desiderata. We were

commissioned to study the birds of the

volcanoes, and were therefore granted

permission to collect such specimens as

were essential.

On the way to the higher peaks we
stopped at the Mission of Lulenga, now
world-famous, it may truly be said, for

its hospitality. Father Van Hoef, the

Superior, after living for about ten years

at the base of Mikeno, was anxious to

climb to the very top of this virgin peak.

A few months before, Doctor Derscheid

had all but scaled it, and so it was decided

that I would go up with l^'athers Van Hoef
and Van den Houdt. De Witt, my com-
panion, fell ill, and remained at [the

Mission under the care of Father Provoost.

Soon he was well again.

As native guides we had Maguru and
Ndahobari. Maguru was a man of middle

age who could proudly exhibit letters of

recommendation from nearly all the visi-

tors of recent years. Barns, Akeley, and
Burbridge among them. I later added

mine, and it was well deserved. Ndaho-
bari was a younger man, still making
himself a good name. So off we went on

June 4, 1927, two of our men carrying a

sixteen-foot bamboo ladder, which Der-

scheid had said would prove useful.

Lulenga nestles on a grassy slope at

6000 feet, not far from the bottom of a dry

valley which was buried in a flow of lava

in 1905. Red clovers amid the grass are

TWO GREAT EXTINCT VOLCANOES IN THE CENTRAL GROUP
Mikeno, to the left, and Karigimbi, seen from the old lava plain to the west, where now passes the

motor road from Rutshuru to Lake Kivu. Photograph by Father Provoost
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THE EASTERN GROUP OF VOLCANOES
A view from the escarpment at Behungi, on the road entering the district from Uganda. Muhavura

on the left, then Gahinga, and Sabinyo. Morning mists lie in the lava-strewn valley

reminiscent of home. With its back to the

foot of Mikeno, the mission looks out

across the broad lava field to the rounded

smoking cone of Namlagira. Mikeno has

really two peaks, but the one nearest

Lulenga is far lower than the main pin-

nacle. So we first skirted the mountain

on the west, and started up from Burunga,

an extinct village, so to speak, represented

only by a tumble-down rest-house. The
lower slopes of the mountains have been

largely denuded of forest by the native

farmers and herdsmen. Only at 7200 feet

did we really enter a mountain forest,

and very soon the first thin shoots of

bamboo made their appearance.

On all these mountains the vegetation

changes with the altitude, and the transi-

tions are rather abrupt. Our path led

up to the saddle between Mikeno and
Karisimbi, an uninhabited spot known
as Kabara, now sacred to the memory of

Carl Akeley. Up to 9200 feet the way

was through mountain bamboos mingled

with trees. Here the bamboos do not

attain the size of those on Ruwenzori.

Violet plants with long stems climb four

and five feet up into the bushes.

At 8500 feet we began to see a notable

tree, Hagenia ahyssinica, with pinnate

leaves like those of sumach. Rare on

Ruwenzori, it is one of the glories of the

Birunga, and above the bamboo zone it

becomes the predominant tree, forming

majestic forests. At a similar level on

Ruwenzori there are only heath trees and

a thick, wet carpet of moss.

Ruwenzori has a savage, lonely

splendor, but the Kivu Volcanoes are both

pictorial and hospitable. When the mists

part, one appreciates Akeley's feeling

that this was the earth's most beautiful

spot. On Ruwenzori a gorilla, if there

were any, could find nothing edible above

the zone of bamboos. On Mikeno and

Karisimbi, beneath the ancient Hagenia
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trees, there is a succulent growth of sorrel,

wild celery, and other herbs at least waist-

iiigh. Mosses, ferns, and beard-lichens

in abundance adorn the trees. 8uch are

the enchanting woods that surround

Akeley's "rave at Kabara. The open

glade in this saddle has flowers simulating

stunted goldenrods, and real buttercups

and thistles.

All was saddened, it is true, by memories

of the friend from whom I had parted at

Nairobi only eleven months before. We
were deeply touched by the tender care

that had been lavished by Mary Akeley

on Carl's last resting place.

Arriving in the afternoon, we
camped at Kabara. The

night w^as chilly, and as I

listened to the eery, croaking

chorus of hyraxes, it was only

natural that Lkept thinking

of the friend who had passed

from here to eternity. By day

the guardians of the spot were

a resident pair of white-naped

ravens. Tracks of elephants

and buffaloes were all about,

and frequently along the

paths one noticed the soft

footprints of leopards in the

dark volcanic soil.

Time was so hmited for my
good friends of the Mission

that we must make haste up

Mikeno. Derscheid's track

had been obliterated, but we
climbed the ridge nearest

Kabara, and leaving the great

Hagen ia trees behind at 1 1 ,700

feet, we soon came to groups

of tree-heaths. These strongly

suggest junipers, but bear

tin}^ bell-shaped flowers, and

are most apt to grow on rocky

outcrops. On this heath-

crowned ridge at 12,300 feet

we passed Derscheid's old

camp, and at 13,000 feet set

up our tents amid the ticc-gi-oundsels, on

a springy floor-mat of Ah-hoii/lhi. These

flailing woody plants bear a deceptive

likeness to small gooseberry bushes, and

have many near relatives in Europe. The
groundsel trees, with their corrugated bark

and bunches of huge leaves, scarcely be-

tray their relationship to the modest herbs

of the genus Senecio unless they happen

to be bearing clusters of their yellow com-

posite flowers. Nights now were cold, and

we were glad to gather around a table

with a Primus stove glowing beneath it.

We had studied the cliffs that rose im-

VASSAL AND LORD IN THE KIVU
Two natives Doctor Chapin met on the road. The stocky Muhutu

on the left was undoubtedly the servitor of the taller Mtusi
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mediately ahead. They looked well-nigh

insurmountable, and Maguru, who had

certainly come this far with Derscheid, pre-

tended to know nothing of the steep slopes

ahead. We realized that Derscheid and

Wimbia Bill, Akeley's faithful camp-boy,

had gone much higher. Choosing a likely

spot where there seemed to be a way up

on some inclined mossy ledges, we found

perhaps the only practicable route, and

old footprints that must be Derscheid's.

To get on the first ledge we were aided

by our ladder. It would have been

BATWA VISITING LULENGA MISSION
The pygmies who roam the forests of the volcanic country use far

larger bows than those of the Ituri. Photographed by Father
Provoost

impossible, anyway, to carry it higher.

During the night the thermometer had

fallen below 35°. At daybreak the peaks

of both Mikeno and Karisimbi were white

with frost. After getting on a ledge, we
climbed obliquely to a narrow ravine

leading at right angles into the greater

gulch that seams the southern face of

Mikeno. Turning to our left, we followed

this upward. At about 14,100 feet, at

the foot of a serious rocky step in the gully,

we left our five natives, and clambered up.

Reaching the upper end of the ravine, at

14,300 feet we were
obliged to turn to the

right on a sharp ridge,

and now found ourselves

in a dense fog. The cou-

rageous missionaries were

badly hampered by their

cassocks, and could go no

higher.

''Next time," said

Father Van Hoef, "I'll

come up with breeches

like yours."

This was very much of

a "dare," and I could not

turn back just yet. Ahead

was a stiff slope of soft

lava, clothed with a thin

covering of moss and a

few small grasses. The

groundsels had all but dis-

appeared. One had to

dig all ten fingers into the

moss, feel for footholds,

and hope something
would stick. More often

the shallow layer of moss

would pull loose. Some-

times small bowlders

came with it, and went

bouncing down the steep

face of the mountain into

the fog. Misery loves

company, for company

gives courage. I confess
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A DOMESTIC SCENE NEAR KIBATI
The woman on the left is peeling green bananas before cooking them; the one on the right is threshing

kaffir-corn. Behind the hut grow manioc bushes, a further food reserve

I climbed but a hundred feet higher.

Now came the finale—it began to hail.

Supposedly I was at 14,400 feet, but I

can only give this figure with reserve.

Above our night's camp I could rely only

on the aneroid, and the total height of

Mikeno is usually given as 14,553 feet.

I doubt that I was as close to the top as

that would imply. Either I am in error,

or the mountain is somewhat higher.

Leaving a tin film-tube I turned back.

We knew that Derscheid had marked his

highest point with two cartridges; these

we had not seen. Hurry we must, for our

black men's teeth were chattering as they

crouched under their blankets in the

ravine below. Nothing shivers like an

African on a high mountain. They

seemed to lack courage enough to descend.

Even a missionary at such times has a

parental boot; it started the men on our

way. But none of us would have cared

to walk barefoot in a half-inch of hail-

stones. Soon we were down to the tents,

and then went on to Kabara before night-

fall.

The sequel was more satisfactory. Re-

turning to Lulenga, the determined

Father Van Hoef had his breeches made.

Six weeks later, with another priest and

two Belgian friends, M. and ]\lme.

Leonard, he renewed the attack. The dry

season had arrived, and I had left. Der-

scheid's cartridges were found some

twenty feet above my film-tube: and

then, roped together, Van Hoef's party

climbed in another fifty minutes to the

very summit. They were undoubtedly

the first mortals ever to set foot there.

The natives have no pride in scaling the

highest peaks, especially not of the "Big

Bad One," where the fearsome Lyangombe

may be paying one of his visits. Doctor

Derscheid deserves full credit for having

pointed out the only way up, and Mith.

another white companion he would no

doubt have succeeded in making the last

few hundred feet.
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MIKEXO SEEX FROM KARISIMBI
The true form of a mountain cannot be seen from its own

slopes. This view was from above Lukumi

After the departure of my jolly com
rades for Lulenga, I decided to leave

Mikeno to its proprietary spirit. I had

scarcely seen a bird there, and Karisimbi,

an easy climb, rose a few hundred feet

still higher. First I had camp made at

Lukumi, on a level shoulder of Karisimbi

at 12,000 feet. It may be the remains of

an old crater, and has several small pools

of clear water. We were again above the

Hagenia zone, in a mixed open growth of

tree-heaths and tree-groundsels, a delight-

ful camp if you have a good, light tent, an

efficient oil-stove, and woolen underwear.

When the sun shines there are large

steel-blue Dartmouth sunbirds, like those

of Ruwenzori, a splendid turaco, a

mountain buzzard, and a sur-

prising number of other birds.

Once a huge, martial eagle

sailed over. By night wood-

owls hooted. Birds and mam-
mals both find food much
higher in the Ki\ai than on

Ruwenzori.

Lukumi in clear weather

offers a glorious view of

]\Iikeno. With the field glass

I could follow our trail of a

few days before, and make a

sketch of it for memory's sake.

To the summit of Karisimbi

there remained only 3000 feet,

an easy morning's climb—if it

didn't hail. We chose a clear

daybreak, but at 6 a.m. a

cloud cap formed on our goal.

A cold east wind was blowing

across the meadow at Lukumi.

As we climbed the even slope

above it, the heaths became

dwarfed, and finally disap-

peared at L3,200 feet. Above
this level we began to notice

another kind of tree-groundsel

with white fuzz on the under

side of its leaves. This

species prospers with frost

the year round.

Despite the chill in the air, the open

alpine zone is very pleasant. Would
that the sun might shine more often.

Again we trod the spring;^^ carpet of

Alchemilla. Patches of straw-white im-

mortelles, and others with blossoms silver-

white varied with wine-red, adorn the

scene, as do also the tall Lobelia spikes

covered with green-and-purphsh flowers.

Many of the tree-groundsels bore bunches

of yellow blooms. Looking back at the

Lukumi meadow, we saw two black buffa-

loes grazing there; and buffalo tracks ran

far up the peak.

After holding my breath a moment to

steady the field glass, I found myself
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panting (Icspci'atclN'. I'lvidently I was no

seasoned inountainccr. To tlu <1( light

of the younger nuMnhcrs oi tlu p^t^,

Magurii sat down to regain his hieath,

and f(>ll behind. Afterward \n nnisi

hurry more than ever to catc

up. At 14,000 feet the

groundsels were smaller,

and soon we were walking

on bare earth and pieces of

lava bearing patches of

blackishmossand flat dark-

brown lichen. This is the

area so often whitened by

snow and hail, yet there is

one last patch of dwarfed

AlchemiUa and grass only

about thirty feet below the summit.

A little before eleven o'clock we arrived

at the very top. A stone cairn contained

mementos of previous visitors, among
them several of my particular friends.

Looking down to the south, whenever the

drifting mists permitted, we could see

another meadow there like Lukumi, with

at least five small ponds—probably more.

The sun seldom peeped through our

cloud-cap, the temperature at noon was

FROST AT CARL AKELEV'S LAST CAMP
.\t daj'break the herbage at Kabara was often

white with ice crystals

THE WAY UP MIKENO
Doctor Chapin's sketch from Lukumi, redrawn by Arthur A.
Jansson. Along the dotted line the lower round spot marks
Derscheid's camp, the second one that of the expedition, and

the square spot Doctor Chapin's stopping point

40°, and there was no view of Lake Kivu

or the other mountains. We were alone

in the clouds.

The altitude of Karisimbi, as given on

many maps, is 14,780 feet. My best

efforts with the boiling point thermometer

gave me 15,019. I do not care to quote

the aneroid reading, but it was not lower.

Aneroids may grow giddy if carried too

high. Yet I do believe this mountain

rises to approximately 15,000 feet—not an

impressive height to an alpinist ; but for a

naturalist it marks the uppermost level

of plant hfe in Africa, except for lichens

on the rocks.

No live bird was there to greet us on

the summit, but among the bowdders

w^e found the w-eathered remains of several

small birds, possibly bulbuls. Father \'an

Hoef later sent me one from the apex of

Mikeno. A jaw-bone of a bufTalo was

mute evidence of another complete but

fatal ascent. Not more than thirty feet

below the cairn lay a very surprising

victim, a weather-beaten monkej^ with

skin and skeleton intact. More remark-

able still, it proved to be not one of the

"golden monkeys " that live in bands w'ay

down among the bamboos, but Rhinostig-

tna hamlyni, a gray owl-faced monkey with
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KARISIMBI FROM A SHOULDER OF MIKENO
The heath-covered ridge on which the party

had climbed held a white cloud on its lee side

a narrow white stripe down the nose to

the upper Up. The stripe suggests the

owl's beak.

Its habitat remained a mystery for

many years. The first

two specimens were re-

ceived in Europe ahve,

without record of origin.

In 1914 Lang and I had

bought a third speci-

men, young and very

tame, in Stanleyville.

Only in very recent years

had it been found to

dwell on the long moun-

tain chain west of Lake

Kivu. So far as I knew
no one had ever encount-

ered it in the Pare Albert.

Animals have a way of

dying on mountain tops,

where their remains are

apt to be preserved. On

the crater rim of Kilimanjaro at 19,000

feet, a mummified leopard was found by
Stauffacker, an American climber.

Our return to Lukumi required only two

and a half hours. Few birds are seen

above 12,600 feet, even of the large sun-

birds that feed at Lobelia flowers. Back

once more at Kabara, I felt embarrassed.

What would I say at home when my
friends asked about gorillas? I had been

living too high up to find any, but they

just wouldn't understand. It seems that

gorillas are most abundant down near

the bamboos, yet there were some at

11,000 feet. We saw many old tracks and

beds. So just before leaving, I devoted

two days to the most celebrated animal

of the Birunga. The first day luck was

all against us, we came back to camp

without seeing any fresh sign of an ape.

The next and last day we found a track

of the evening before, and following it, a

bed. This was at noon, and I had a

notion that an old bachelor gorilla would

rise early and roam afar. Ndahobari

was much more cautious. He walked

just ahead of me, carrying the rifle I

had been urged to take for protection

only. We had not gone 600 yards from

CAMP IN THE GROUNDSELS OF MIKENO
The two White Fathers in the highest camp, without a level spot, but

soft Alchemilla under foot
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BEFORE THE TENT AT LUKUMI
Tree heaths and giant groundsels cut off the view, but in themselves were strikinsjly graceful,

tent-fly, moved forward, sheltered the boxes that served as a table

The

the gorilla bed; I had picked up a small

chameleon and was holding it in one hand,

meanwhile reading the aneroid in the

other. Not a thought in my head of

meeting a gorilla just then. Suddenly

Ndahobari stopped and took a step back-

ward, with one word

:

"Ngagi!"

There he was, an old man gorilla with

gray sides to his back, twenty yards

ahead. The vegetation swayed, and he

walked off in dignified silence. We walked

after him for about ten minutes, his black

head in sight most of the time. No
threatening move, no noise. He was re-

served but civil; we just hadn't been

introduced. At length I decided not to

intrude any longer, and sat down to write

the little story in my notebook. Now I

had the answer ready for the friends at

home.

We may have stayed there five minutes

before we noticed that the old boy had also

seated himself in his garden of sorrel and

wild celery. He could see us, of course, on

the slope where we rested, and finally he

stood up. This was best of all. I had

my glass on him as he turned toward us,

and I stared back most brazenly. I do

not recall a trace of malice in his black

face, nor even now did he indulge in the

slightest profanity. If we enjoyed even a

nodding acquaintance, it terminated as his

black head and shoulders disappeared

again in the foliage, and he moved off. I

silently wished him long life and a good

appetite for his raw vegetables. To me
the wild celery has a horrible flavor of

parsnip. I prefer spinach, but demand it

be cooked.

Doctor Derscheid has estimated the

gorillas on the volcanoes at 600 or more.
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*?^,

THE SUMMIT OF KARISIMBI
Bare earth and lava bowlders encrusted with lichens cap the great peak. In the cairn visible at the

top, Doctors Derscheid and Bequaert, and other visitors had left records

This minimum number will scarcely be

disputed by anyone. On the long ridges

west of Lakes Edward and Kivu, and

northwest of Lake Tanganyika, altogether

an enormous mountain area, there must

be many times more. Captain Absil,

our best authority on the Lake Edward
country, seems to think there are many
thousands in his area, as does Martin

Johnson. Surely not one third of the

gorillas that have been shot in the eastern

Congo in recent years have been killed for

museum collections. It is scarcely time

for us to indulge in statistics, rather let

us rejoice that this great population of

gorillas is receiving ever increased protec-

tion. Akeley's hopes are being realized.

Our time limit in the Kivu had nearly

been reached. My last quick climb was

to the crater of Niragongo. Namlagira

would be much more attractive to a vol-

canologist, but it lies far off the track,

and its relatively new lava is just begin-

ning to be colonized by scrub. There

would be few birds. Niragongo, on the

other hand, is encircled by a good forest,

though it has no bamboos.

I believe that these mountain bamboos

spread very slowly, for they flower only

after a long period of years, and then the

patches that have borne seed wither and

die. The seeds may be eaten by finches

and weavers, or by francolins, but this

would not propagate the bamboos. How
indeed do they ever reach a new isolated

mountain, since they cannot grow in any

intervening valley below 7000 feet?

Neither has Niragongo a zone of

Hagenia, and only a few trees of this sort,

relatively low down in the forest. At

9100 feet the forest gives way to a well

defined tree-heath ring, which continues

up to within a few hundred feet of the rim

of the crater. This rim is at 11,370 feet.

Above 9900 feet the heaths are mingled

with tree-groundsels. Finally, at the top,
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there are only small patches of dried grass

on the gray lava.

The guide this time was a very small

man from Kibati, his name Mutwa mean-

ing dwarf, though I doubt if he was of

pure pygmy stock. ^^> carried water with

us, for the supply along the way was

(hibious. When we camped at 9200 feet a

man went up to look for it, in a little rocky

gully that sometimes retains rainwater

in its deeper hollows. He brought back

bad news. A band of elephants passing

that way had drunk the pool dry.

From our camp we could see Karisimbi

onh' dimly through the mist, and beyond

it the jagged top of Sabinyo. For a

moment the apex of Muhavura showed,

and then the clouds hid them all.

As we climbed higher, next morning, we
had a view down into a green crater

meadow on the south slope. It seemed to

be verdant with lobelias. The upward

way, while steep, was without an obstacle.

A THREE-HORXED CHAMELEON'
A species very numerous about Lulenga, at the
base of the mountains. They are usually greenish

AN ALPINE CHAMELEON
This species keeps to the higher levels, and this

one Doctor Chapin held as he watched a gorilla

Soil overlying the lava became thin, the

heath bushes smaller, and even the tree-

groundsels did not flourish. Near the top,

where the slope seemed to rise at a 45-

degree angle, the small heaths were

actually dead and brown.

Then we came to the rim, and tried to

look down into the vast pit from which the

lava had overflowed to build a great

mountain. At first the mist was too

dense. We waited more than an hour,

in a breeze chilled to 41.5°. More chatter-

ing of African teeth. Gradually the air

cleared a little, disclosing a broad, circular

crater with inner walls dropping sheer to a

hard level floor five hundred feet below

us. We scarcely had a fair view of the

opposite side, but it seemed almost three

quarters of a mile away. In the middle of

the smooth floor a great oval pit now be-

came visible, from which rose a steady

column of steam. It is due, I beUeve, to

the boiling of rainwater which seeps down
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NIRAGONGO AND NAMLAGIRA FROM RUTSHURU
They form but the western third of the volcanic panorama there. Namlagira, to the right, is the

lower of the two, but being still active, may yet grow higher

in the cracks of the lava floor. No sul-

phurous odor like that of Vesuvius was

noticeable. We never saw any nocturnal

glow from Niragongo; the red-hot lava of

Namlagira alone colored the clouds with

pink after nightfall.

Niragongo has a history, but except for

native reports such as those recorded by

Speke, it dates back only to 1894, when

Count von Gotzen first visited Lake Kivu,

and overcoming the fears of the blacks,

climbed to this crater. For years it has

been a place of pilgrimage Kirschstein,

the geologist of the Mecklenburg Expedi-

tion in 1907-8, gave it particular attention

and obtained the best photograph of the

crater I have seen. In 1911 Kassner

wrote that a cairn on the summit held a

tin box with a book for visitors to sign!

There is still a visitors' register hidden

there, now wrapped in broad strips of

banana fibre and damp through and

through. The cold preserves it from

mildew.

The earliest entry in the present book

was by Prince Wilhelm of Sweden, on

March 7, 1921; but other signers in-

cluded Governor Marzorati, the Duchess

of Aosta, and Prince Leopold of Belgium.

Many of my own friends had preceded

me: Major Alfred Collins, Doctor Schou-

teden, Doctors Strong, Shattuck, Be-

quaert, and most of the other members of

the Harvard Expedition, Miss Sharp of

Colonel Fenn's party, and Doctor Der-

scheid. An autograph hunter, unless he

had a very exceptional conscience, might

be tempted to "collect" this whole little

rain-soaked book. Perhaps, indeed, one

has, for it is five years since I saw it, and

many more celebrities have passed there.

We waited in vain for the sun to show

itself, and finally turned downward to the

village of Kibati, on the southeast. Near

here, in the early part of the World War,

ran the fine of battle; and in a well-kept

cemetery lie ten brave Europeans, nine of

them Belgian and one Norwegian, who
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ga\'e their lives to keep the ('()n<i;(t I'or

Belgium. Oil tlu> hill at Ngoina, ovcr-

lookiiiii; Lake Kivu, the trenches were still

conspicuous. Ngoina was the lielgian

boundary post at the outbreak of hostiU-

ties. Now the station at Kisenyi is the

achninistrative center, bus}^ with peaceful

affairs in the cool shade of its eucalyptus

t rees.

There we awaited the arrival of the

" Kibati," a tiny steamer which would

take us down the Lake. As we traveled

southward over the emerald-green waters

of this jewel of a lake, set in rugged high-

lands. Niragongo alone favored us with a

farewell lliroujiii llie haze that reigns in the

(liy season of July and August. Soon it

was lost to view, and the stack of our

w()otl-l)urning steamer proved itself a

miniature volcano, pouring a rain of vil-

lainous sparks over our iron awning and

upon the barges in tow.

We tied up for the night at the ishmd of

Kwidjwi. Ahead lay new country for

us, and another long mountain ridge began

to show itself on the western side of the

lake. There, too, are bamboos and goril-

las, but no such breathless pinnacles

and awesome craters as among the

Birunga.

THE MISTY CRATER OF NIRAGONGO
In 1907, as photoo;raphs show, there were two rounded pits in the floor, only slightly joined.

Now they have coalesced into one great oval chasm



Beating the Bast with a Ckiblike Instrument

BARK-CLOTH MAKING IN

CENTRAL CELEBES
A Primitive Art From Which Paper Making Has Evolved

By H. C. raven
Associate Curator, Comparative and Human Anatomy, American Museum

THE Koelawi men, women, and

children arise when the day begins

to break and the narrow valleys of

their mountainous home are filled with

white mist, and all the vegetation, as well

as their thatch-roofed houses, are covered

with drops of dew. They make their

toilette at the nearest brook or river. The

man then goes to gather his palm wine,

known as toele or haroeh, that during the

night has been dripping from the cut

fruit stem in the top of a sugar palm and

has been caught in a bamboo or gourd

container, where fermentation is already

under way. Meanwhile his wife prepares

the morning meal, or if there is a half-

grown daughter, she may do the cooking

while the mother alternately beats bark-

cloth and nurses a baby.

Bark-cloth making is probably the

most interesting and noteworthy industry

of the people of northern Central Celebes.

Apparently the people of the Koelawi

district make more and better bark-cloth

than is to be found in any of the other

districts, viz., Bada, Besoa, or Napoe.

In Koelawi the beating of the bark-

cloth with its familiar " pung-pung-pung "

may be heard daily throughout nearly

the whole year from dawn to dusk. The

principal or most commonly used bark is

that of the waringan tree, a species of

Ficus, which is known to the Koelawi

people as Noenoe.

The waringan is common in the jungle

about Koelawi. Sometimes the women
and children, especially girls, cut the

branches of the waringan into short

pieces, tie them in bundles, and carry them

on their backs to their homes in the same

manner in which they carry firewood.

Should the place where the waringan is
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found be t^oino di^^tanco from tlie kain-

pon^, the bark is first stripped or peeled

from the limbs and branch(>s and th(^n

bundUxl and carried to the kampong.

Usually when th(> branches are simply cut

in pieces and carried to the kampon<>; to

be peeled, the branches arc afterward

dried and used as firewood.

AftiM- the bark has been peeled from the

limbs and branches it must again be

peeled, that is, the rough outer surface is

separated from the bast, the fibrous lay-

ers which are used in the making of the

cloth.

The next stage is the boiling of the bark,

which takes considerable time and loosens

up the fiber to such an extent that it

seems almost like pulp. It is then placed

in a stream or brook where it remains

covered bv water. The action of the

water continues to loosen up the fiber and

wash away the sap, or at least some of it.

The time usually occupied in boiling and

soaking the bark amounts to three or four

days. At the end of this time it is soft

and very much disintegrated, although all

the pieces of bark have been kept lying

in one direction.

The next and most important stage

consists of pounding and beating this

pulpy mass, which is four or five inches in

diameter and about two feet long, until

it broadens and lengthens, finally measur-

ing from five to eight feet in length and

about eight to ten feet in width, doubled,

or sixteen to twenty feet single width.

The pieces of bark-cloth used for

dresses are made in cylindrical form, like

a Malay sarong, but instead of being

sewed up the side, the bark-cloth is

FOUR GIRLS OF THE VILLAGE OF PANGAXA
More and more woven cotton cloth is available to the people of Central Celebes who readily appreciate

its superiority over bark-cloth. In the above photograph two of the girls are wearing bark-cloth

jackets and bark-cloth skirts, while the others are wearing woven cotton clothing



PEELING THE BARK

One of the first stages in the

manufacture of bark-cloth is the

separation of the outer barK from
the fibrous inner layer or bast.

Each woman has beside her a

bundle of bark. As the rough
outer part is peeled off with the

aid of a large knife the fibrous

bast is placed on the mats in the

foreground

MAID OF THE MOUNTAINS

The head band is of bark-cloth,

embroidered and covered with
mica. The spreading part is of

bark-rloth which has iDeen folded

and dyed bright colors. The
jacket is of fine quality bark-
cloth dyed maroon red, streaked

with a sweet smelling black gum
upon which have been stuck

flakes of mica. The skirt is of

heavy bark-cloth, dark bro\\-n in

color. The hand bag is of the

same material as the jacket and
is decorated with a geometric
design in bright colors. The
necklace is of beads inter-

spersed between bars made from
a shaft of chicken feathers



THE FINAL BEATING

After the bast has been boiled

and soaked in a stream, it is

placed on a plank and beaten
with a clublike instrument which
is grooved on its flat surface. The
final stages of the beating are

done with mstruments made of

stone with rattan handles. At
first stones with coarse ridges are

used and later finer ones

THE FULL DRESS

The people of Central Celebes
wear full dress upon the slightest

occasion, and at such times the
woman fastens a huge bouquet to

the back of her skirt. It is al-

ways the back of the jacket that
is most decorated, while often

the front is left entu'ely plain.

Perhaps this custom has some-
thing to do with the habit of

these mountain people in follow-

ing narrow, winding paths, single

file through the forest, at which
times the woman walks ahead
and the man with his spear on his

shoulder follows, that he may
guard her and also admire her
decorated dfess and bouquet.
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DESIGN ON A BARK-CLOTH BAG
Dr. Walter Hough has shown that these designs are conventionalized from a drawing of the head
and horns of the common water-buffalo of the region. (Specimen U. S. N. M. No. 304121 collected by H.
C. Raven at Toare, Bada District, Central Celebes, 1917—Courtesy United States National Museum)

pulped or felted together; therefore, for a

Koelawi woman's skirt no sewing is re-

quired. The pulp or bark is first placed

on a plank, which has a wooden prop

under each end, and is beaten with an

instrument made especially for the pur-

pose from the very hard wood of the trunk

of the sugar palm {Arenga saccharifera)

.

The face or lower side of this instrument is

deeply grooved. This instrument serves

to flatten the pulpy mass and make ridges

over the entire surface. When the pound-

ing of the pulp begins, the mass is rather

soft and contains much water. Most of

this is squeezed out by the above men-

tioned instrument, which leaves ridges

that give strength enough to keep the mass

from falling apart. The use of this

instrument is continued until the pulp has

become quite spread out and about six

millimeters in thickness. Sometimes two

wooden instruments are used, one with

very coarse grooves and, later, one with

finer grooves.

At this stage the pulp is transferred to

another -plank which is bolstered up at the

ends with pieces of the trunk of a banana

plant, for, when the mass of material is

thinned, there is not sufficient to prevent a

painful stinging of one's hands, as the

instrument used strikes the plank with

only the thin material between, and the

banana trunk props are resilient. In this

position the beating is continued but with

another instrument consisting of a square

or slightly oblong piece of stone ranging

from two to three inches in width by two

and one half to three and one half in
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lciit>;th and one to one luul one lialt" in

thickness. The two greatest surfaces of

tlies(» stones are covered with ridges. The
largest stones have very coarse longitu-

dinal ridges and grooves on one surface

an(lsniallerlongitudinalridg(^s and grooves

on the opposite side, while on another

stone there are horizontal ridges and

grooves; there are also stones on which

the grooves are diagonal.

A piece of rattan is doubled around this

stone, fitting into a shallow groove that

has been especially ground for the recep-

tion of the rattan, which serves as a

handle and is very efficient, as it is strong

and limber. The Dyaks of Borneo make
rattan handles for their stone hammers in

this manner.

The bark pulp is beaten alternately

with first one antl then another oi these

stone instruments. The whole surface is

first beaten with the instrument having

the coarsest ridges, then this operation is

repeated, using the instrument with the

finer ridges, and so on until the instru-

ment with the finest ridges has covered

its entire surface and the former mass of

pulp has spread until finally it is about as

thick as corrugated cardboard; it is then

dried and becomes much thinner and
rather stiff. Bark-cloth is usually dried

by spreading it on smooth ground about

the houses.

Bark-cloth made from the bark of the

waringan tree is dark brown in color, but

the natives often dye it black by covering

it with very black mud. Sometimes they

dye black bands on the bark-cloth, mak-

BARK-CLOTH OF THE FINER VARIETY MADE IN CENTRAL CELEBES
At the present time, besides the local dyes of vegetable origin, the natives are using the imported
aniline dyes. (Specimen No. 304117 collected at Toare, Bada, Central Celebes by H. C. Raven

—

Courtesy United States National Museum)
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ing many folds, so that the mud comes

only in contact with the parts which it is

desired should become black.

Occasionally the women induce their

men to gather some branches from which

they may strip the bark, but as a rule

bark-cloth making in Celebes is left entire-

ly to the women and girls.

A thin, white bark-cloth is sometimes

made in various sized sheets and pieces.

The white bark-cloth is made from the

bark of small hght-barked (mulberry)

trees or sapHngs in some places and is

called tinoeboe. This bark-cloth is used to

make jackets and head cloths for women
and girls, and scarfs and head cloths for

boys and men. When used for these

purposes, the white bark-cloth is, as a rule,

dyed various colors and painted with

many and very varied designs. The
people of Bada are more skillful in decorat-

ing bark-cloth, than are the inhabitants

of any of the other districts of the above

mentioned region.

The bark-cloth made from the waringan

and called noenoe is used by the women
for dresses or skirts and to make jackets

for daily use when working about their

homes or in the fields. The Koelawi name
for a skirt is topi and their name for

jacket, halili.

The halili is sometimes dyed dull red,

using red leaves as a dye, then streaked

with a sweet smelUng, black, resinous gum
upon which many small flakes of mica are

stuck, giving a very glittering effect.

In Koelawi it is customary to have a

double fold in the skirt; to produce this

a'<5^.^A .^^-.../v. " /.\l^^lK^''Jj^ ^̂ jt<\J^ -1/^ A^L.

BARK-CLOTH SHOWING THE RIDGES ON THE MATERIAL
The texture is controlled by the manner in which the bark is beaten with ridged stone implements.
(Specimen U. S. N. M. No. 304117, collected at Toare, Bada, Central Celebes, by H. C. Raven-

Courtesy United States National Museum)
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double fold two belt

strings are used. It is

very inton^sting to watch

a Koelawi woman ar-

range this peculiar bark-

cloth skirt, for it is

supposed to be exactly

the same length front

and back and all the

ruffles of about the same

size. The men some-

times use a bark-cloth

loin cloth when working

in the jungle or fields

and small boys seldom

wear anything else.

The Koelawi women
told me that a large

piece of bark-cloth can

be pounded out in two

days, though to do it in

that time would require

a woman's undivided

attention. As a rule

they spend several days

beating one piece of

bark-cloth, for they will

work for an hour or so,

then leave it while they

attend to their routine

household duties.

During the time that

the pulp is being beaten

it must be sprinkled with

water to prevent its be-

coming too dry. Usually banana leaves

are used, as these are always at hand and

serve very well.

The bark-cloth, or at least some of it,

that is made at Bada is not so good as

that from Koelawi, owing to the differ-

ence in preparation. In Bada the bark is

not boiled at all, or not sufficiently boiled,

and not allowed to stay long in the w^ater,

with the result that the Bada bark-cloth

is much stiffer, more like paper and does

not wear well.

Large pieces of bark-cloth also serve as

WORKING DRESS
A cloth skirt, bark-cloth jacket, and a bead head band make up this

girl's attire. In the little bark-cloth bag at her waist she carries her

betel nut, pepper leaves, and chewing tobacco

blankets and other coverings. It is used

for this purpose in all the districts of

Central Celebes by the people who make
it. On several occasions I made use of

pieces of bark-cloth as saddle pads.

Bark-cloth makes fairly good clothing,

but has a very great disadvantage, namely,

that it cannot be washed, for in contact

with water it acts the same as paper.

During the harvesting season one seldom

hears the women beating bark-cloth; at

this time all their energy is devoted to

pounding and otherwise taking care of the



THE PARTY DRESS OF
A BESOA GIRL

The young lady's costume in-

cludes a brightly colored head
band, black gum dots on her
cheeks, a bead necklace, a black
and white jacket, and a tightly

woven grass anklet
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rice. Koclawi women
are hni'd woi'kci's and

very iiuliisti'ious. It is

difficult to sa>' of just

what tlicir daily work

consists, but it is certain

that a woman with two,

three, or more children

to care for has no spare

time on her hands, unless

she be one of the more

fortunate few who possess

slaves.

In Borneo the Dyaks

of various tribes make
bark-cloth, but all I saw

was beaten from single

pieces of bark. One of

these pieces I remember

discussing with the Dyak
who made it. He had

made it from the bark

of the ''ipoh'' or upas tree

{Antiaris), the same tree

that furnishes them with

the sap with which they

prepare the poison for

their blowpipe darts.

This particular piece of

bark-cloth was about

five feet long by four feet

wide, rather thick, and

of a bright yellow-brown

color. ]\'Iany of the Dyak
men of the interior of

Dutch Borneo wear bark-cloth wound
round their heads. It is all made the same,

from single pieces of bark usually not more

than thirty inches wide and six or seven feet

long. ]\Iost of it is made white by squeez-

ing and rubbing the juice of a large, very

sour, wild citrus fruit on the bark as it is

beaten, and later bleaching it in the sun.

Hose and ]\IcDougall in Pagan Tribes of

Borneo, Volume I, page 220, state that the

Dyaks of other parts of Borneo make it

similarly, the men alone doing this work.

Thus as now^ practised in Borneo, bark-

HOME FROM THE GARDEN
This maid on her return from the rice field brings some firewood,

a coconut, and some vegetables tucked in a fold of her bark-
cloth skirt

cloth making is a very simple process and

one that is dying out due to the importa-

tion of woven cloth.

In a perusal of the literature on the

South Sea Islanders I was struck with the

similarity of the manner of making bark-

cloth in the Tonga Islands as I saw it

done in Celebes and as described on

pages 288-290 of Volume II of John

Martin's Account of The Natives of the

Tonga Islands, which he compiled from

the communications of William Mariner

and published in 1817. I therefore
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THE DECORATED BARK-CLOTH HEAD BAND
A band is made by splitting off the hard outer surface of a piece of

bamboo. The inner part is then flexible and is made into a stiff band.
This is covered with a piece of bark-cloth on which various designs

have been painted

quote the following from his account:

Fabrication of gnatoo. This substance is

somewhat similar to cotton, but not woven,

being rather of the texture of paper: it is pre-

pared from the inner bark of the Chinese paper

mulberry tree, and is used for dress and other

purposes.

A circular incision being made round the tree

near the root, with a shell deep enough to pene-

trate the bark, the tree is broken off at that part,

which its slenderness readily admits of: when a

number of them are thus laid on the ground,

they are left in the sun a couple of days to become

partially dry, so that the inner and outer bark

may be stripped off together,

without danger of leaving

any of the fibers behind. The
bark is then soaked in water

for a day and night, and
scraped carefully with shells

for the purpose of removing

the outer bark, or epidermis,

which is thrown away. The
inner bark is then rolled up
lengthwise, and soaked in

water for another day; it now
swells, becomes tougher, and

more capable of being beaten

out into a firm texture; being

thus far prepared, the opera-

tion of tootoo, or beating,

commences. This part of the

\\ork is performed by means
of a mallet a foot long, and

two inches thick, in the form

of a parallelopipedon, two

opposite sides being grooved

longitudinally to the depth

and breadth of about a line,

with intervals of a quarter

of an inch. The bark, which

is from two to five feet

long, and one to three inches

broad, is then laid upon a

beam of wood about six feet

long, and nine inches in

breadth and thickness, which

is supported about an inch

from the ground by pieces of

wood at each end, so as to

allow of a certain degree of

vibration. Two or three

women generally sit at the

same beam; each places her

bark transversely upon the

beam immediately before her,

and while she beats with

her right hand, with her left she moves it slowly

to and fro, so that every part becomes beaten

alike; the grooved side of the mallet is chiefly

used first, and the smooth side afterwards. They

generally beat alternately; early in the morning,

when the air is calm and still, the beating of

gnatoo at all the plantations about has a very

pleasing effect; some sounds being near at hand,

and others almost lost by the distance, some a

little more acute, others more grave, and all with

remarkable regularity, produce a musical variety

that is very agreeable, and not a little heightened

by the singing of the birds, and the cheerful

influence of the scene. . . .
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The account of the niaiuil'aclurc of

hai'k-clot h at Tahiti in 17()9 as recorded

by C "aptain (then Lieutenanl) James Cook

which W. T. Brighani (iuot(\s in his mono-

graph " K(t liana Kapa, The Making
of Bark-cloth in Hawaii," in the 1911

Memoirs of the Bishop Museum, is also

remarkably similar to the present practise

o[' the people of Central Celebes.

Bark-cloth making in its most highly

developed form is now carried on in

Polynesia. The art has also attained a

high degree in Celebes.

The litci-aturc of this subject indicates

that the art had its beginning somewhere

in southeastern Asia and was carried to

the various islands of the Pacific by the

Mongoloid people ancestral to th(! Poly-

nesians as they pushed eastward from the

East Indian region.

The preparation of bark-cloth s(;(>ms to

be related to the manufacture; of paper.

It may be thought of as a primitive art

that preceded and from which paper-

making has evolved.

A beautifully dec-

orated piece of

light colored bark-
cloth covers his

twisted long hair.

In his lips is a big

quid of tobacco,
and his teeth are

lilackened !)}• the
use of betel

AN OLD MAN OF GIMPOE



Photograph by H. C.

Wilson, Southern

Pines, N. C.

Total Solar Eclipse

May 28, 1900

THE TOTAL ECLIPSE OF THE SUN
AUGUST 31. 1932

The Darkening of the Sun That Will Be Apparent to Observers in

Eastern Canada and New England This Summer

By CLYDE FISHER
Curator of Astronomy, American Museum of Natural History

A
TOTAL eclipse of the sun is with-

out doubt one of the most awe-

inspiring spectacles ever observed

by man. Its beauty and impressiveness

must be seen to be appreciated, and this

opportunity comes rarely to those who re-

main in one place on the earth's surface.

A few of our professional astronomers, by

traveling thousands of miles, have en-

joyed the privilege of viewing a number of

total eclipses.

A great army of laymen, however, will

welcome the forthcoming eclipse of August

31, 1932, since its path of totality will

pass across Hudson Bay from the north-

west, and from there southeastwardly to

New England, and on across Vermont,

New Hampshire, Maine, and a little of

eastern Massachusetts, out into the

Atlantic Ocean.

For mid-eastern New Hampshire to-

tality will begin just before 3:30 p.m.,

Eastern Standard Time, and will last a

little more than one and one-half minutes.

The path of totality will be slightly more

than one hundred miles wide.

Those who saw the total eclipse of the

sun on January 24, 1925, will want to

repeat the unique experience, and those

who were not fortunate enough to see the

last one occur in northeastern United

States, will be all the more anxious not to

miss this one, for it will be many years

before another favorable one occurs in this

part of our country.

As is well known, the cause of a total

eclipse of the sun is the passing of the

moon between the earth and the sun. On
August 31 next the main disk of the sun

will be completely hidden by the moon.
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wliicli of course is (ipaqiu', but arouiul llic

disk of the (lark moon we shall be able to

SCO the glorious corona, admitted to bo

tho most beautiful feature of a total solar

eclipse. Tho greenish silver rays of the

corona extend outward from the sun to a

distance of more than one million miles.

Tho streamers at the poles of the sun are

shorter and of characteristically curved

shape. Those between the poles, which

may bo known as the lateral streamers,

iwc usually much lono(>r.

At the base of the corona may be seen

great prominences extending thousands of

miles above the surface of the sun. These

are fantastic and very variable in shape

and size. In color they are red or scarlet.

As shown by the spectroscope, these solar

prominences contain hydrogen, helium,

and calcium. In fact helium was dis-

covered by means of the spectroscope in

solar prominences at the total eclipse of

1868, twenty-seven years before the

element was discovered on the earth.

Ijc.sidcs tlic corona and prominences,

other things for the amateur to look for

are the shadow Inmds which are pretty

surely a terrestrial phenomenon, and are

to be seen immediately before and after

totality. Although these shimmering

bands are not very distinct, 1 saw them
plainly as they moved slowly over the

snow at the eclipse of 1925. At the forth-

coming eclipse of next August, it is sug-

gested that observers use a white sheet

spread on the ground or observe them
against the side of a white-painted build-

ing. No one has yet been able to photo-

graph the shadow bands satisfactorily.

Possibly some one will succeed this year.

The approaching shadow of the moon is

an impressive phenomenon, which may be

best observed from an airplane or other

elevated vantage-point. It is well to

remember that it moves with great speed,

—about 2967 feet per second, or nearly

thirty-four miles per minute,—and that it

will come from the northwest.

AMERICAN EPHEMERIS DIAGRAM
With data (Greenwich Civil Time) for the August ecHpse. The narrow path of totaUty is seen

extending from the polar regions through Hudson Bay and ending in mid-Atlantic
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Above.—Diagram with the sun
(corner), the moon, and the earth.

The path of totality is represented
by the heavy black line at the apex
OP THE moon's shadow CONE. FrOM
Phillips and Steavenson, Splendour of

the Heavens.

Baily's Beads are usually

to be seen at the beginning

and end of totality. They

are caused by the breaking

up of the light of the edge of

the sun's disk by the rough,

mountainous character of the

moon's surface. They are

the last glimpse we have of

the sun's disk just before

totality begins, or the first

glimpse of the sun's disk at

the end of totality. A single

Baily's Bead produces the

so-called diamond-ring effect,

which is shown in Mr.

Howard Russell Butler's

superb painting of the eclipse

of 1923, to be seen in the

Astronomical Hall of the

American Museum. (Pub

lished as part of frontispiece

in color in Natural History,

July-August, 1926).

Left.-representation of total eclipse
(not dr.^wn to scale) . The black trun-
cated CONE representing THE MOON'S
shadow gives THE REGION OF TOTALITY.
The OUTER shaded portion shows the
REGION where THE ECLIPSE IS PARTIAL.
From Flammarion, Popular Astronomy

During totality it will be

of interest to note the planets

and bright stars in the vicin-

ity of the sun. Jupiter will

be northwest of the sun and

less than five degrees distant.

Mercury will be about fifteen

degrees a little north of west

of the sun. Regulus, the first

magnitude star in Leo, will

be between Jupiter and Mer-

cury. Spica, the first mag-

nitude star in Virgo, will

be about forty-five degrees

southeast of the sun.

Other things being equal,

the most favorable place

from which to observe the

eclipse is in the middle of

the path of totality, because

the totality lasts longer

there. However, the proba-

bility of cloud and fog should

be considered. The summit
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of Mt. \\'ashiii«>;lon is within one ami a

half miles of the center line, and on

account of it.s elevation (6290 feet) will

lie a favorable place, if the sky is clear,

hut the prospects for clear weather there

are not so g'ood as at many other

places.

For further data those interested are

referred to the following: "Eclipse of

August 31, 1932. Probability of Clear

Sky and Some Available Locations," in

Popular Astronomy, November, 1931;

"Total Eclipse of the Sun, August 31,

1932," published as a Supplement to

the American Ephemeris, 1932. United

States Naval Observatory, Washington,

D. C.

Since so many total eclipses of the sun

have been observed by professional

astronomers in various parts of the

world, one naturally wonders why expedi-

tions are still sent thousands of miles for

the purpose of studying these phenomena.

On the average a total eclipse of the sun

occurs somewhere on the earth about once

in three years, and the average length of

totality is less than three minutes, so

that an observer may have an average of

about one minute a year for this study,

provided that he is able to go to the

various parts of the earth where the

eclipses occur.

The study of the flash spectrum of the

sun, which can be observed only at the

beginning and at the end of totality,

furnishes evidence of great scientific value

concerning the condition of the lower solar

atmosphere and the elements of which it

consists. Already more than two-thirds

of the elements found on the earth have

been discovered on the sun by means of

the spectroscope.

TOTAL SOLAR ECLIPSE OF JUNE 8, 1918

An excellent photograph of the inner corona and a fine display of prominences, made with a 38-foot

camera at Lowell Observatory Station
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While it is believed by some astrono-

mers that all three of the astronomical

tests of the Einstein Theory of Relativity

have been met, there are some who feel

that bending of rays of light from the

stars as they pass near the sun should be

tested further. One set of photographic

plates in this experiment can be secured

only during a total eclipse. It is hoped

that one or more of the eclipse expeditions

will try this again at the coming 1932

eclipse.

The problem of the sun's corona is still

unsolved, and the only time it can be seen

or photographed is during a total echpse

of the sun. The green Une in its spec-

trum which has been given the name
of coronium, is still a mystery.

These are a few of the reasons why the

professional astronomers still observe

and study eclipses.

To the amateur, the weird effects, the

sheer beauty of it all, are sufficient appeal.

The ability of the astronomer to predict

with great accuracy an eclipse years

ahead of its occurrence is also most im-

pressive to the layman. The total eclipse

of 1925 gave great impetus to the popular

interest in astronomy, and no doubt the

coming eclipse will have a similar effect.

Total eclipse of January 24, 1925, photographed by Clyde Fisher

FROM New York City



THE ANTIQUE USE OF GEMS
'he Appeal of Color and Rarity of Certain Minerals to Primitive as Well as Modern

Man—Their Use as Charms, Sym)M)ls, and for Personal Adornment

By H. p. WHrrLOCTv
Curator of Mincials and Cioiiis, Aiiiciican Musouin

AINIONG the ancient expressions of

human culture which have been

handed down to us throughout the

ages, we find ample evidence that our

prehistoric forebears began to appreciate

the decorative value of gems and precious

stones at an extremely early stage in their

development.

The subtle charm that holds a Twenti-

eth Century woman spellbound before a

jeweler's window doubtless prompted

Mother Eve to de-

vise ways of hang-

Hig these vivid

scraps of colorabout

her person, and of

these decorative de-

vices which have

developed into our

present day forms

of j ewelry , the neck-

lace is without
question the most

ancient. From such

rough assemblages

of strung-together

gem pebbles as the

garnets found in a

Bohemian grave of

the Bronze Age to

the most elaborate

creations of the

modern jeweler's

art, we can trace in unbroken sequence

throughout the ages, and in most of

the countries of the ancient world, the

evolution of the necklace.

It would be highly interesting if we

could conjure up a pageant of necklace

wearers of all periods and races, but since

THE MOST PRIMITIVE NECKLACE
This small handful of rough garnet pebbles was
found in a Bohemian grave of the Bronze Age.
Aside from the fact that every pebble is drilled,

there was no attempt to shape them into beads.

(Specimen in the N. Y. State Museum, Albany)

this is beyond the powers of even our

modern magic, we nmst content ourselves

with the consideration of those relics

that have come down to us from the past,

a handful of beads here, a tarnished and

battered brooch there, all that is left to

tell us of forgotten beauties whose charms

they enhanced before Helen wore her

star-sapphires or Cleopatra her emeralds

or Mary Stuart her garnets.

Among the Germanic tribes that

roamed over Cen-

tral Europe half a

millenium before

our era, amber
washed up on the

eastern shore of the

Baltic and roughly

shaped into round

beads was a stand-

ard medium of ex-

change. A necklace

of these rude, un-

even, amber lumps

was found in a

grave of the period

of about 300 b c,

in Hallstatt, Aus-

tria. Surely it would

require but little

imagination to pic-

ture such a barbaric

trophy as the im-

mortal necklace of the goddess Freyja,

the famous ''Brisingamen" of Norse

mythology.

The Gallo-Roman inhabitants of France

in the Third and Fourth Centuries a.d.

were lovers of fine apparel and jewels.

The necklace beads of delicately colored
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ROCK CRYSTAL BEADS FROM CENTRAL
AMERICA

Representing a very early stage in the evolution
of the necklace. They were probably made about

the beginning of our era

agate and orange-red carnelian of this

period show a wide range in quaUty of

workmanship but are, on the whole, much
better shaped than those of the softer

amber of the previous example. More-

over, the heavier strings, some of which

contain beads as large as an inch and a

half in diameter, were undoubtedly worn

by men.

The agate, carnelian, and rock crystal

used by these early French lapidaries

may well have come from France, since

these stones are to be found today on

French soil

Turning to Persia we find necklace

beads, fashioned out of a number of

stones, whose rough shape and lack of

finish indicate an early period in the

development of this civilization. From
Afghanistan came the deep blue lapis

lazuli, one of the earliest stones to be used

by man, and here wrought into roughly

angular unpolished forms, mere lumps of

stone with the sides rubbed smooth.

From Europe came caravans bearing

amber from the Baltic which was carved

into flat cylindrical beads with rounded

sides, quite different in appearance from

those of Central and Northern Europe.

And most important and significant of all,

from the ancient mines near Nishapur in

northeastern Persia came the turquois

which has so long been associated with

Iranian culture, and which was carved into

necklace beads, whose rude, thickened

disks suggest those made today by the

Navajo and Pueblo Indians of our own
Southwest.

Almost incredibly old are the long,

cylindrical beads of Chinese jade which

represent one of the earliest uses to which

inhabitants of the "Flowery Kingdom"
put their national gem stone.

Only one civilization other than China

has made use of jade for personal adorn-

ment. Necklace beads of jade, irregularly

AN EARLY PERSIAN NECKLACE
This string of necklace beads was fashioned

rough lumps oi lapis lazuli, brought by the
ing caravans from Afghanistan

from
trad-
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rouiulcil l)ut nicely polished, have been

found anionji; the remains of the Zapotec

culture of ancient Mexico which flourished

at about the l)efi;innin<>; of our era. Ivirlier

beads from Central America are vei-y

roughly fashioned out of rock crystal,

and a very recent excavation has brought

to light beautiful necklace jewelry from

Mexico in which brilliant, translucent,

green jade has been combined with gold

in a manner that would do credit to a

modern designer.

In the bazaars of India, Ceylon, and

Burmah, there sit today, as their fore-

bears have sat for centuries, the East

Indian gem cutters, fashioning necklace

beads from the gem stones of their

countries. Sapphires, rubies, garnets, a

rich wealth of color go into these neck-

laces, the elements of which are sometimes

roughly faceted, but more often of some-

what irregular rounded shape, following

the time-honored custom of the East,

that strives to produce the largest and

heaviest gem possible from the fragment

of material used.

The necklaces which have come down
to us from the higher development in

culture of the later Egyptian dynasties

show a very considerable scope in the

materials used. Amethyst, lapis lazuli,

carnelian, turquois, jasper, rock crystal,

garnet, and even emerald were freely

combined with gold to produce bead

jewelry forms of great taste and charm.

It is quite significant that Egyptian

gem cutters seemed unwilling to alter

such regular crystal forms as the hexagonal

prism of emerald by cutting them into

round or prolate beads. These forms

were usually preserved intact in the bead

design, and whereas the beads fashioned

from amethyst, carnelian, or amazon

stone were made spherical or cylindrical,

the six-sided prisms of emerald were

simply pierced in the direction of their

axes, and left otherwise unworked.

The reason for this may lie in the reluc-

AN ANCIENT CHINESE NECKLACE
These cylindrical beads are roughly carved from
Chinese jade. They belong to the legendary- past

of that fascinating old corner of the Orient.

(Specimen from the Drummond Gift)

tance of the artificer to waste any of the

material of the rarer and consequently

more precious stone, or possibly some

symbolism may have been attached to its

regular natural shape. At least this

treatment of emerald may be observed

not only in Egyptian jewelry but also in

that of Cyprus and Etruria.

From the necklace composed of strung

beads it is but a step to one in which the

roughly shaped stones were encased in a

metal setting. In Egj^pt we find this

advance taking place at quite an early

stage, as instanced by an example in the

collection of the Metropolitan Museum of

Art, where a small, square plaque of gold

enclosing an oval carnelian forms the

middle element of a double string of

unset carnelian beads.
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TWO NECKLACES OF AGATE
The Gallo-Roman people of France in the early centuries of our era fancied agate for their necklaces,

some of the heavier of which were worn by men. These two come from the Department of Gard in

Languedoc

From very early times until approxi-

mately the period of Ptolemaic kings we
find the Egyptians making use of a sort

of mosaic of gem stones, turquois, and

lapis lazuli, set in thin gold boxes, the

latter being shaped to the design so that,

when the whole was polished, it had some-

what the aspect of the cloisonne work of

Russia.

The transition from such primitive

combinations of gem stones with the

precious metals, to the more elaborate

settings of Greece, Rome, and the later

cultures of Europe and Asia is both easy

and obvious, and once made, the develop-

ment of jewelry forms was simply a

matter of that artistic progress which

follows so closely upon historic and

political progress. As the needs of an

ever advancing civilization called for

more and more varied ornamentation of

dress and person in gold and silver, it

was inevitable that these ornaments

should be embellished with gem stones

that had already became familiar to man
through the medium of earlier and simpler

jewelry forms.

A striking instance of this adaptation

of the earUer to the later usage is to be

found in the necklace that constitutes

the ceremonial trapping of a Vizier of

Morocco of the middle of the Eighteenth

Century. The roughly rounded aqua-

marines that furnish the larger jewels for

the medallion settings that constitute this

regalia are pierced, clearly indicating that

they were once strung together to form a

necklace of beads of a much earlier and

more primitive type; how much earlier

we can only conjecture.

The use of various minerals as materials

from which objects for personal adorn-
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ment were made, ancient though this u.se

is, does not constitute the only, nor even

the most deep-seated side of the question

of the antique use of gems. It is safe to

assume that from the very earhest period,

when people began to recognize the

beauty of certain stones, they also began

to ascribe to them certain supernatural

properties as amulets and talismans.

And as far back as we can trace, they wore

some material token in the form of a stone

to guard them from the ills of life, real or

imaginary. The wearing of such amulets

is, in all probability, older than the wear-

ing of jewelry, and, no doubt, the one

grew by insensible steps out of the other.

It was essentially a natural and logical

act for the primitive man who found an

DEEP BROWN COPAL BEADS
The natives of the west coast of Africa, the
country of "Trader Horn," made and wore this

necklace of copal, which was their substitute for

amber

BEADS OF DEEP, FIERY, INDIAN GARNETS
The neCxclace beads cut by the native gem cutters

of India, Burmah, or Ceylon have a character of

their own

attractive or unusual bit of stone to

ascribe to it occult powers. As he ad-

vanced in culture, he shaped these bits of

stone into increasingly regular forms, and

finally as an added fetish, he scratched

on them images of his gods and invoca-

tions to them. A talisman was supposed

to be endowed with wider and more

general powers than was an amulet, the

function of the latter being to ward off

evil. The addition of a magical combina-

tion of words would make either a talis-

man or an amulet a ''charm.
"

Some of the earliest amulets of which

we have any knowledge are the Uttle

stone cylinders that were used among the

Assyrians, Babylonians, Persians, and

Hittites, as seals. These cyHnders, some

of which date as far back as 4000 B.C.,

are carved from various minerals, such as

steatite, serpentine, hematite, lapis lazuH,

jasper, amazon stone, chalcedony, marble,

and rock crystal. Many of these materials
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are esteemed today for their beauty as

mediums for small carvings, proving that

modern taste in this matter is at least

founded upon ancient precedent.

The engraving was of course incised,

both because this was the easiest and

most obvious way of engraving hard

materials, and because the impression

made by rolling such a seal over a suit-

able soft substance was more natural and

more easily read.

Considerable skill was displayed by

these early lapidaries in cutting their

FROM NORTH AFRICA
A string of old and crudely shaped necklace beads. The pale green

aquamarines which compose its elements are similar to those which
adorn the large medallions in the necKlace on page 395

designs, which included figures of gods,

men, and animals, as well as inscriptions

in cuneiform characters. The inscription

often gave the name of the wearer, the

name of his father, and the name of his

god. The significance of this sequence

becomes apparent when we consider that

the official name given to every man upon

coming of age placed him under the pro-

tection of a god, who forthwith made his

abode in the body of this particular man
subject to his good behavior. But should

he be so unfortunate as to sin against his

fellow men or against the

gods, the divine presence

left him and he immedi-

ately became the prey of

some one of the seven

devils.

Asiatic cylindrical

seals of this type were

not set in rings as are

those of our day, but

were hung around the

neck, or fastened on the

arm. A typical example

of a Babylonian cylinder

from among the small but

representative series in

the Morgan Gem Collec-

tion, is carved from lim-

pid rock crystal and is

approximately 3000 years

old. This is engraved

with an image of the

storm god Rammon, who

was identical with the

Rimmon of the Old Tes-

tament (2 Ivings, V. 18).

He is here represented in a

short robe holding a scep-

ter in one hand, and ac-

companied by his wife,

Sahla, whose figure in a

long, flounced dress is

shown on both sides of

him.
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RICH AND COLORFUL
The necklace of a Vizier of Morocco of the period of about 1750. The aquamarine gems of the large

medallions have been pierced and were at one time a string of beads like that shown on page 394

In Egypt the most popular amulet was

the well known scarabseus or scarab, the

somewhat conventionalized image of a

large black beetle regarded as a symbol of

resurrection and immortality, since it was

believed that no female of this insect

existed. These carved beetles were en-

graved, as were the Asiatic seals, the

inscription b?ing cut on the oval under-

side of the conventionalized figure in

idiographic characters.

Scarabs were even more typically

amulets than were the cylinder seals of

Babylon and Assyria, for although they

commonly bore the name of the wearer,

they were in many instances inscribed

with magical charms taken from the Book

of the Dead. Beautifully worked funeral

or heart scarabs were often made from

green jasper, amethyst, lapis lazuli,

amazon stone, carnelian and serpentine,

while the more precious emerald and

turquois were not without representation

among these figures of the sacred beetle

that replaced the heart in the mummies
of the Egyptian dead.

It was believed that when the soul of

the deceased came to be judged before

Osiris, his heart was weighed in the

balance held by Anubis against his good

or evil deeds in life. Consequently the

charm inscribed on a heart scarab in-

voked the gods of the underworld to deal

leniently with the heart of the dead. An

example inscribed on a scarab of green

feldspar would read^

Oh ye gods who seize upon Hearts, and pluck

out the whole Heart, and whose hands fashion

anew the Heart of a person according to what he

hath done, Lo now let that be forgiven to him by

you.

Hail to you. Oh ye Lords of Everlasting time

and Eternity.

Let not my Heart be torn from me by your

fingers.

'Quoted from The Matjic of Jcwd.< and Charms by Dr.
George P'. Kunz, p. 31'.l.
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A NECKLACE FROM ANCIENT CYPRUS
Showing a charming combination of gold with agate and carneUan beads carved as turtles. This use of

gold and gem stones reflects strongly Egyptian influence. (Specimen in Metropolitan Museum of Art)

Let not my Heart be fashioned anew accord-

ing to the evil things said against me.

For this Heart of mine is the Heart of the god

of mighty names, of the great god, whose words

are in his members, and who giveth free course to

his Heart, which is within him. And most keen

of insight is his Heart among the gods.

Ho to me, Heart of mine; I am in possession

of thee, I am thy master and thou art by me;

fall not away from me; I am the dictator to

whom thou shalt obey in the Netherworld.

Among the peoples that were influenced

by Egyptian culture, the scarab gradually

became more highly conventionalized,

losing much of its resemblance to a beetle

as it lost its symbolic and esoteric signifi-

cance. Thus we have the scaraboid, an

oval dome-shaped seal, inscribed on the

flat underside as was the scarab, but no

longer with the magic charms of Egypt.

In other words the scaraboid, a purely

ornamental engraved stone, is literally the

"stepping stone" between the scarab and
EGYPTIAN OR SYRIAN NECKLACE

, i p r- i a r r

Of the Sixth Century a.d.. Rough prisms of the modern form of seal. A form of

light-colored emerald are used as beads, alternated engraved amulet that came into use in
with pearls in a gold setting. (Specimen in

. -r-i- i ^i /-i x j
Metropolitan Museum of Art) Persia about the Eighth Century, and
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that reached its cuhniiiation in elabora-

tion from the Sixteenth to the Seven-

teenth Centuries, was made from poHshed,

flat slabs of chalcedony and carnelian,

varying in size and shape, but rarely more

than two and a half inches in longest di-

mensions. These Persian seals belonged to

the Moslem culture, and since the Mo-
hammedan code forbids the depicting of

natural objects, the engravers of these

amulets were restrained from using the

symbolism employed by peoples of other

faiths. As a consequence they all bear

texts from the Koran inscribed in Arabic

characters, the engraving in many in-

stances being beautifully executed. The
quaint Arabic letters that look like some

glorified kind of shorthand, are highly

decorative, and were embellished with

loving care by the Moslem engravers.

The smaller and older examples are

mostly oval or more rarely cushion-

shaped and were lettered with incised

AMETHYST BEADS
A necklace of the early Christian Era (4th-6th
Centuries) showing strong Egyptian influence.

(Specimen in Metropolitan Museum of Art)

AN EARLY EGYPTIAN BROOCH
Here the design is formed by carefully shaped pieces of turquois and lapis lazuli, each set in a little

box of gold. This gem mosaic was the forerunner of jewel settings. (Specimen in the Museum of the
New York Historical Society)
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characters often

deeply cut asthough

for use as seals.

The largerand more

elaborate forms

have a broad, heart-

shaped outline, and

are representative

of the later period.

In these the letter-

ing of the central

panel is very slight-

ly raised against a

matte background

composed of fine

around it. Also we

meet with consider-

able repetition, a

text of notable ef-

ficacy as a charm

being used on many
amulets. Here is

one from one of the

later seals, now a

part of the Morgan
Gem Collection.

A CYLINDER SEAL
Carved from rock crystal in Babylon about
2000 B.C. At the left is shown the impression

made by rolling the cylinder over a piece of soft

clay

crossed lines, so that the inscription

stands out on a polished surface against

a dead one. The surrounding border is

lettered with a longer text in smaller

incised characters.

Nothing can be more appealing than

the exquisite delicacy and detail of this

engraving as revealed when the light

strikes across the polished face of the

lettering. The effect is much the same,

and achieved in the same way, as that

which one sees on

an old engraved

sword blade.

It is quite fre-

quent amongthe en-
graved chalcedony

amulets of both the

oval and the heart-

shaped types to

find a short text, or

sometimes only the

name of the Proph-

et, occupying the

center of the de-

sign, and a longer

text wrought as a

border or panel

A PERSIAN AMULET
Carved from chalcedony and en2;raved with texts

from the Koran. The Arabic lettering has the
effect of an intricate and beautiful decoration.

Center: And the

Thunder declares

His Glory with His

Praise, and the an-

gels also for awe of Him.

Border: In the name of Allah, the compas-

sionate, the Merciful. Allah is He besides

whom there is no god, the Everliving, the

Self-subsisting by whom all subsist. Slumber

does not overtake him nor sleep. Whatever

is in the Heavens, and whatever is in the

Earth is His. Who is he that can intercede

with Him but by His permission? He knows

what hath been before them, and what shall

be after them, and they cannot comprehend

anything out of His knowledge except what

he pleases. His knowledge extends over the

Heavens and the

Earth, and the up-

holding of them both

burdens Him not.

And He is the most

high, the great.

A notable excep-

tion to the almost

universal use of

quartz for these

Moslem seals, is an

irregular slab of tur-

quois in the Morgan
Gem Collection,

five inches by three,

engraved with
about two thou-

sand words.
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Uvira, at the North End of Lake Tanganyika

COLLECTING BEES IN THE
BELGIAN CONGO

An American Entomological Expedition in the Heart of Africa

By T. D. a. COCKERELL
University of Colorado, Boulder, Colorado

The following article was written while Professor Cockerell was still in Elisabethville. On his return home
he found that the expedition had obtained in all (including collections from Central and South Africa) more

than 16,000 insects. Up to June 1 there have been described as new 116 bees, 1 grassh pper (Acrida

cockerelli Uvarov, from Biano) and 1 caddis fly (Leptocerina simulans mosely, frjin Elisabethville).

Several new snails are being described by Pilsbrey and Cockerell.—The Editors

OUR party has been variously known
as the Mission Cockerell, the

Brigade Insecticide, or the Bilulu-

ists. It consists of five persons, Alice

Mackie of London, John Ogilvie and his

wife of Scotland and Demerara, and the

Cockerells. Working together, we have

obtained a very fine collection of bees

and other insects, many no doubt rare

or new. Ogilvie is the best collector of

the group, working longer and covering

more ground than any other.

We landed at Lobito Bay on the west

coast, and crossed Angola on the second

through train since the completion of the

railway which connects the Katanga with

an African port, and provides a new and

shorter route for the exportation of copper.

The fauna of Angola is not well known,

and we had intended to stop on the high-

lands and do a little collecting, but the

Portuguese authorities proposed to tax us

heavily if we did not go through on the

first train, and we reluctantly abandoned

this part of our project. Apparently the

most interesting country on the route is

the rising land east of the coast belt,

where there are rocks and many flowers.

The table land itself is comparatively

barren, and at the time of our crossing

(the second half of July) was extremely

cold at night. Any future expedition

should doubtless be provided with special

letters from the government in Lisbon,

as no concessions can be gained from the

local authorities, and the arrangements
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are more uul'tivorable for visitors tluiu

we found in any other country.

Thus it came about that our fii'st stop

was at Dilolo, just across the boundary

from Angola, but in the Katanga Province

of the Belgian Congo. Here we worked

for some days, and were even able to

cross the border and do some collecting

on the Angola side. The country from

Dilolo across the greater part of the

Katanga, as far as Elisabethville, is very

uniform. It consists of open scrub, with

bushes and small trees, and larger trees

along the water courses. Our visit being

dui'iug tlu^ dry season, we found the whole

country extremely arid, the surface

recently burned over or in some cases

still burning. In spite of the drought,

trees were coming into leaf, and many
of the new and tender leaves were

brilliant red, appearing like flowers from

a distance. The annual burning must

be very destructive to the invertebrate

fauna, and no doubt accounts in part for

the scarcity of land snails ; w(^ could find

only a few dead shells of Achatina or

related genera. Th(> charred twigs and

grass stems also cause annoyance by
blackening one's clothes. In the midst

of the burned areas, at frequent inter-

vals, the most exquisite and brilliantly

colored flowers may b(» seen, some purple,

others bright red, yellow, or white.

Mr. C. Seydel called my attention to a

very curious case of apparent protective

resemblance,—a slender-bodied grass-

hopper, intensely black except the bright

red concealed underwings, which sits

on the charred stems and is there almost

invisible. It appears to be a perfect

case of adaptation, but certainly the

grasshopper must have existed long be-

fore there were an}^ charred stems for it

to sit on!

The first outlook at Dilolo was very

discouraging; it seemed that we could

Phuhii/iiipli bij John Ogilvie

"CURATING" THE INSECTS AT TSHIBINDA

The pleasaiitest time of the day was when the expedition gathered about the table with their "cap-

tures," and Professor Cockerell examined them to see what new forms had been added to the collection.

The new bees were pinned and the other insects were put in papers ready to ship
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{ret little at this season ol' the yeai'.

But soon we (lisc()veic(j a ch^ar atrcain

quite close to the town where the vep;eta-

tion was f>;reen and luxurious, and there

wore iiiaiiN' (lowers. It roally seemed t hat,

just us a lone water hole in the desert

will attract the

animals from all

around, so this lim-

ited area attracted

all the insects of

the vicinity. At

any rate, they were

there in abundance,

and it was quite

exciting to see the

large carpenter bees

(Mesotrichia) on

the wing, visiting

flowers of the mint

family, the beauti-

ful blue-marked
parasitic bees of the

genus Crocisa, the

numerous species of

ieaf-cutting bees

(Megachile), the

swift-flying, hover-

ing species of An-

thophora, and many
others. Very soon we had a representa-

tive collection of the bees of the Katanga

region, including many hitherto known
from the collections of Dr. Michael Be-

quaert, of Elisabethville.

The bee fauna of the Katanga Province

is more like that of Eastern Africa than

that of the western side, in spite of the

fact that the streams run into the Congo

basin, and thus belong to the western

slope. Indeed, much of the East African

fauna penetrates into Angola. At the

same time, so far as species are con-

cerned, there is much endemising with

the development of local forms. In the

case of bees, the collecting so far done has

not been sufficiently exhaustive to more

than indicate some of the leading facts,

ON THE EDGE OF THE FOREST
Profes.sor Cockerell collectiriK insects on the
border of the f^reat forest near Lake Kivu

l)ut oui' new materials when worked out,

will certainly contribute mu(;li to a

Ix'tter- understanding.

I hav(! in r(!C(!nt years studied many
bees collected by Michael Bequaert in

the region about I<]lisabethville. In the

cas(! of the large

eai-pentei' bcies,

which an; always

brought hom(! by

expeditions, hr^ did

not finrl any novel-

ties. The leaf-

cutter bees (Meg-

arhile), excessively

numerous in Africa,

wen; represented in

his collections by

tw(!nty-four forms,

of which no less

than seventeen

were new. Of An-

Ihophora he got

nine, three being

new. Of the An-

thidiines, prettily

marked with yel-

low, he got five

kinds, all new but

one. The types of

these Bequaert bees are now in the great

Congo Museum at Tervuensn, Belgium,

and much of our material will event-

ually go there.

Other collections in the Katanga

country were made at Tenke, Biano,

and ElisaVjethville. At Elisabethville we
found the learned and enthusiastic ento-

mologist Mr. Seydel, who assisted us

in all sorts of ways. He has a labora-

tory with a good collection of insects and

while he has no white assistant, he has

trained a couple of negro boys to do ex-

cellent work. One in particular who has

been with him seven years is fully com-

petent to prepare insects for the cabinet,

and knows a good deal of entomology.

The library contains some good books

a*'
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and a number of journals, including

Natural History Magazine. It is,

however, far from complete, and I noted

the absence of several important works on

the African fauna which I have in my
office in Colorado. Owing to the world-

wide depression, especially acute in

Katanga because of the fall in the price

of copper, it is impossible to get sufficient

funds to support adequately the ento-

mological work, but nevertheless much

progress is made, especially in relation to

insect pests.

During our visit we accompanied Mr.

Seydel to a place a few miles from Elisa-

beth\dlle to see a vast flight of locusts

appearing like a cloud in the sky. (The

species determined by Mr. Seydel as

Nomadaeris septemlineata.) Fortunately

they passed by, and did not enter Elisa-

bethville. We had seen similar flights a

few weeks before in the region of Lake

Kivu, but the species concerned was

different. Air. Seydel said that this was

the first great flight he had seen near

Ehsabethville, but it seems that this year

the locusts are simflarly migrating over a

large part of Africa, even including the

Mediterranean region, different species

being simultaneously affected by the

same impulse. We were surprised to find

that in the Kivu region, and again near

Ehsabethville, the locusts appeared to be

neither feeding nor laying eggs, so that in

spite of the vast numbers, they passed

by without destroying the vegetation.

They aU came originally, it seemed, from

the British provinces to the east and

northeast.

Near Bukama we collected two species

of tsetse flies (Glossina), the first being

taken from the rear platform of the car

on the train. Mr. Seydel is visiting differ-

ent points in this general region to ascer-

tain the exact distribution of tsetse flies,

which have recently been observed at

much greater altitudes than had been

supposed possible. We visited the great

Elakat cattle ranch near Biano and saw

the fine herds of cattle grazing on the

upland plateau, at an altitude of nearly

5000 feet. These cattle have two great

enemies,—the lions, of which thirty had

been killed in the last three years, and the

tsetse fly, generally absent from the

region, but now appearing in certain

valleys.

I was surprised to find that Mr. Seydel

had given hardly any attention to the

Coccidse, or scale insects and mealy bugs,

which are generally so destructive in

tropical countries. In the parts of the

Belgian Congo visited by us, they appear

to be of little economic importance,

though the green scale is sometimes

found in abundance in the coffee near

Lake Kivu. The first insect I collected

on arriving at Lobito Bay, was the mealy

bug Pseudococcus virgatus, which I

described from Jamaica many years ago.

It was on an umbrella tree {Melia), and

was later found in other parts of the town,

abundant and destructive. This same

mealy bug was found by Miss Mackie in

Ehsabethville, but in small numbers and

doing no damage. The altitude (about

3600 feet) is probably too great for it.

Mr. Seydel specializes in Lepidoptera,

and is particularly interested in butter-

flies. One day when I was collecting with

him by the Lubumbashi River a short

distance from his laboratory, he suddenly

became much excited at the sight of a

large butterfly, which he was fortunately

able to capture. It was the Papilio

mackinnoni, of which he had seen only

one other example in the vicinity in

nine years. This rare swallowtail exists

in two races, the original, more eastern,

P. mackinnoni, and the more western

race benguellae of Rothschild and Jordan.

It is the latter which occurs near Ehsa-

bethville. Mr. Seydel had collected the

true mackinnoni in a different locality,

and gave me an entertaining account of

the circumstances.
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\A'hen he first saw them, they were fly-

inp; too hif!;h to be reached by his net.

He therefore jjjot a bamboo pole to make
the net handle longer, l)ut still they flew

too high. He spent a whole morning

watehing, but could not get one. The
next day he did the same, with no

better success, until about noon they

came down to drink at a pool, and he

captured them. He was thus able to

present specimens to the Congo Museum
in which the species had been lacking.

I had a quite different, personal, reason

for being interested in this Papilio. When
I was a very young man, living at Bed-

ford Park, a suburb of London, the cele-

brated ornithologist Bowdler Sharpe was

a near neighbor. Now Sharpe had a

number of daughters, and one of them,

Emily, got interested in butterflies.

At this comparatively early date new
butterflies were continually coming from

Africa, and so it came about that Emily

Sharpe had the pleasure of describing

and naming Papilio mackinnom, which I,

her near neighbor, was destined to see

alive at a much later date.

Another day, also by the Lubumbashi
River, I was talking to Miss Mackie

about some insect we had caught, when
she looked down and noticed a fine butter-

fly with wings expanded, dead upon the

ground. It was a large and handsome

Charaxes, little damaged. We supposed,

of course, that it must be well known to

Mr. Seydel, but when I showed it to him
he exclaimed that he did not possess it

and had never seen it. On the way back

to town we looked in at the laboratory,

and from the literature easily made out

that we had the eastern race of Charaxes

'protodea, named azota by Hewitson.

It has been known from Delagoa Bay to

Nyassa Land and British East Africa.

No one can visit the Katanga Province

without noticing many kinds of termite

(white ant) nests. The largest and most

conspicuous are the gigantic mounds
made by Macrotermes natalensis. They
must be of considerable antiquity; fre-

quently trees or bushes are growing from

them. The hard material from these

nests is used in building, while the smaller

nests of a different species, shaped like

Photograph by Alice Mackie

PROFESSOR COCKERELL AND CHIEF KASULO
Kasulo, the chief of the pj^gmies, who Kve in the forest near Tshibinda, gives an insect to the Professor
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Photograph by John Ogihie

FLIGHT OF LCCUSTS AT LAKE KIVU

The expedition saw similar flights of locusts not only near Lake Kivu but also near Elisabethville.

In fact, the locusts were migrating over a large part of Africa, different species being simultaneously

affected by the same impulse

the end of a finger, are broken up and

mixed with sand to make a very durable

plastering for the outside of houses. The

curious mushroom-shaped nests of Miro-

termes were occasionally seen.

Going by rail to Bukama, we took

the stern-wheeled river boat down the

Lualaba River to Kabalo, and traveling

from Kabalo to Albertville by train,

found ourselves on the shore of Lake

Tanganyika. Livingstone knew the Lua-

laba well, but supposed it flowed into the

Nile. It is in reahty the Upper Congo,

having its source in Katanga, or even to a

slight degree in adjacent northern Rhode-

sia. The journey down the Lualaba took

about three and a half days, through flat

country and papyrus swamps, though fine

mountains could be seen at no great

distance. Native villages occur at inter-

vals along the banks, and natives in dug-

out canoes are frequently seen on the

river. Fishing is the main occupation,

and the fish are sufficiently abundant to

be dried and exported from several

localities. There is Httle opportunity

for insect collecting, and owing to the

monotony of the vegetation, the actual

fauna is doubtless comparatively small.

We found few mosquitoes, but were care-

ful to catch all that could be obtained,

and were surprised that neither here nor

elsewhere in the Belgian Congo did we

find a single Anopheles. Presumably

they abound in the wet season as people

suffer greatly from malaria.

Leaving Albertville on the lake steam-

er, we had a night's run across Tanganyika

to Kigoma, and another night to Uvira,

at the north end of the lake. We had

the whole day at Kigoma, and took the

opportunity to go to Ujiji to see the

monument on the spot where Stanley met

Livingstone, November 10, 187L The

mango tree which formerly stood there

no longer exists. Some interesting bees

were obtained at Ujiji and Kigoma,

representing the fauna of Tanganyika

Territory, now in British hands.

We were especially interested to see

Lake Tanganyika, because in 1927 we

had visited Lake Baikal in Siberia, the

other long, deep lake with a remarkable

endemic fauna. Tanganyika is much
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larjiii'r and really- has the aspect of tlie

ocean. Both lakes have been suppostnl

by some visitors to have been formerly

connected with the sea, but the evidence

for this, derived from the fauna, will in

neither case bear critical examination.

On the beach at Albertville I picked up

specimens of the shell Edgaria nassa

which has such an extraordinary re-

semblance to certain marine forms, but

is not really related to them. It was first

found by Burton and Spake in 1858,

wh(m they discovered Lake Tanganyika.

The level of Lake Tanganyika is over

2000 feet, but that of Lake Kivu, a short

distance to the north, nearly twice as

much. From Lake Kivu a river now runs

into Tanganyika, but geologists tell us

that once the drainage was the other way.

The fauna of Lake Kivu appears to be

poor, with no particular resemblance to

that of Tanganyika. The fish Tilapia

nilotica, characteristic of the Nile

Basin, but absent from Tanganyika and

tlu; Congo, occurs in Lake Kivu.

There is now an excellent road over

the mountains from Uvira to Bukavu
(recently absurdly renamed Coster-

mansville), at the south end of Lake Kivu.

Bukavu has an excellent hotel, but is

utterly disappointing from the stand-

point of the entomologist. The soil is

poor, and the native vegetation has nearly

all been cleared off. Eucalyptus trees,

and some casuarinas, have been planted

all around, so that the aspect is Australian

rather than African. We were surprised

to see a very large Lasiocampid cater-

pillar feeding on the eucalyptus.

Our next objective was the Pare Al-

bert, north of Lake Kivu. A small steam-

er to ply on Lake Kivu is being con-

structed and is nearly ready, but in the

meantime the means of transport on the

lake are irregular and uncertain. We also

found that when we arrived at the north

end motor transportation to and across

the Pare would cost an exorbitant

TKK.MITE NESTS
The material from these nests, when broken up and mixed with sand, makes a useful plastering tor

the outside of houses
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amount,—more than we could afford to

pay. No doubt the time will come in the

not distant future, when it will be much
easier to go to the Pare Albert, and prob-

ably the authorities will become inter-

ested in facilitating the work of scientific

people in that area. At the present time,

however, at least from the Bukavu end,

there is only the prospect of very heavy

expense, much delay, and uncertain

results.

Fortunately, we had little reason to

regret this failure of our plans. Through

the kindness of Colonel Jadot of the Kivu

Committee, we were given the use of a

bamboo house on the border of the great

forest at Tshibinda, at an altitude of

about 6000 feet, west of Lake Kivu.

Camp beds and a cooking outfit were also

lent to us from the stores of the Commit-

tee. Thus we were able to spend a

number of days in an ideal locality,

where the fauna and flora are rich, and

the undisturbed forest is only a short

distance away. This stay in Tshibinda

was really the high point in our work in

the Congo, in every sense of the word.

The bees and other insects obtained were

very numerous, each day affording many
additions to our collection. The dense

forest is not nearly so rich in bees as is the

open country, but it has its special forms

iJt*' Pliotoyraph by John
Ogihie

:JI^^,^ A
'A LITTLE HOUSE

OX A TERMITE
^•»f.'-.-''^, NEST

..••*lf^''4^ Mr. Seydel thought
that some of these

---• • ^V^ nests must be as

_ '~^^'-
^ ^tj^^ old as a thousand

'

''t^'^- • '>^£^l&fn years. They are^^" >aim£!^^B all inhabited, some-
times by more than

one species

of various insects, and no doubt its riches

are practically inexhaustible though re-

quiring patient collecting. We received

much assistance from the young Belgian

entomologist, Mr. van Roechoudt, sta-

tioned at Mulungu, some distance down
the valley. Since we left he has moved

up to Tshibinda. Several years ago the

Belgian government authorities under-

took to establish a great agricultural

experiment station and botanic garden,

to take in a strip extending from the edge

of the forest at Tshibinda right down to

the lake. Land was cleared, all sorts of

things were planted, and buildings were

erected to house the workers. Our house

at Tshibinda was one of these. The

meteorologist and entomologist are still

employed, but otherwise the whole pro-

ject has been abandoned, in spite of the

great amount of money invested. Thus

one may find coffee trees and various

garden flowers growing in the bush. In

front of our house a garden with white

iris and other flowers was still in good

order. In the present state of the country

it is easy to understand why this exten-

sive project could not be kept going, but

it is lamentable to see the loss of the

results of so much effort. The upper

(Tshibinda) end is much the best, and it

would be an ideal place for a scientific
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laboratory and botanic garden. Perhaps,

some day it will bo dovc^opcnl with some

form of international support, like the

Naples Zoological Station.

I was particulai'ly pleased to find a rich

fauna of land shells in the forest at Tshi-

binda. I collected many species, some

large, others minute. The smallest were

picked out by my wife from a few hand-

fuls of mold I put in a handkerchief.

In the forest near Tshibinda live the

pygmies and gorillas. The particular

form of gorilla occurring there has been

separated from the typical G. heringeri

as a race called rex-pygmaeoi^um, ''king

of the pygmies." According to the latest

investigations the supposed races of the

eastern or Kivu gorilla have little tangible

basis, and probably cannot be maintained.

The pygmies, headed by their chief,

Kasulo, came out of the forest and

danced for us while Miss Mackie took a

moving picture of the performance. They
were rewarded with a bag of salt and

various small gifts. Miss Mackie found

a little looking glass which was presented

to Kasulo, and caused quite a sensation

in pygmydom.
The day after the dance Kasulo and

several of the pygmies guided Miss

Mackie, Mr. and Mrs. Ogilvie, and Mr.

van Roechoudt up into the forest heights

to look for the gorillas. My wife

and I were left at the house,

being hardly competent to

make the ascent and

push through the dense

bush. The pygmies

The Forest at Tshibinda

lumt the gorilla, and are said to be fond

of its flesh, though it is now illegal to

kill the animals without a special permit.

One pygmy exhibited a dried gorilla's

thumb which he kept as a sort of talisman.

The journey up the hill proved extremely

arduous, but the gorillas were found, or

rather heard. Owing to the extremely

dense vegetation, it was impossible to

see more than a few yards, but the

gorillas roared very close at hand, and the

movement of the bush could be seen.

Although ordinarily peaceful animals,

they may attack when hard pressed or

seriously alarmed, and under such cir-

cumstances are very dangerous. The
most dramatic moment was that when
what was supposed to be a large male

gorilla was making loud noises apparently

a few yards away, and according to

Kasulo, might charge at any moment.

Miss Mackie stood with her moving

picture camera, the young entomologist

with his gun on one side of her, the chief

of the pygmies with his spear on the

other. Just what they would all have

done had the animal actually broken

through, no one is prepared to state

definitely. It is certainly fortunate that

no harm befell either to the people or the

gorillas, and those who were there agreed

that they had had a remarkable experience.

On top of the hill, near the

gorilla locality, two specimens

of bees of the genus Col-

t letes, characteristic of

temperate regions

were found.

Photograph by Alice Mackie



The Lower Reaches of the Suwanee

"WAY DOWN UPON THE
SUWANEE RIVER"

A Canoe Trip Down a River That Is Famous in Legend

but Unfamiliar in Actuality

By CHARLES NEWTON ELLIOTT

HISTORY tells us that Stephen

Collins Foster, who wrote the song

"Way Down Upon The Suwanee

River," had never seen the stream. After

he wrote the music, the story goes, he

chose a romantic name from the map and

on this name he built his song. Whether

or not he had ever visited this most pic-

turesque of all southern waters, his pen

has made it immortal.

Stephen Foster did not choose badly.

Of all the rivers in the southland, this is

perhaps the richest in plantation history,

the most vital in its beauty, and the most

unique in its geographical formation. Its

charm is worthy of any poetry and it has

a story worthy of any prose.

One often wonders why so little is said

or written about so famous a stream. Few
persons know anything about it . . where

it rises, what its sister streams are, what

body of water receives its tribute. One
wonders why the Suwanee does not have

more personal, intimate friends.

Last fall, in late November, I made a

canoe trip down the entire length of the

Suwanee in company with James L.

Stevens. In writing about my journey

to a friend in Montana, I attempted to

describe some of the unique and inter-

esting characteristics of the river. His

reply read in part as follows:

Those pictures proved very interesting to many
of my friends. It seems that we all had the

erroneous idea that the Suwanee River flowed

through boggy or swampy country, but after

seeing one of the pictures which showed solid

rock banks on both sides of the stream we were

convinced that we had entertained the wrong

idea. I have known of the river since I was a

small boy, as we used to sing the song "Way
DoAvn Upon De Suwanee Riber" but seeing it

would undoubtedly be inspiring, and riding the

crest of its waves, camping along its shores

—

well, it's beyond my imagination.

It gave me the idea that the American

public did not really know anything about

the Suwanee. For, though I have made

an exhaustive search for material about

this stream, I have been able to find but
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little concri'ti' or definite iiiforination

concerning it.

To me this lovable old river has a

jiersonality. It seems very ancient and

yet dignified in its senihty. It seems to

like tranquility, for it avoids the raucous

cities, sometimes bending far out of the

way to shp through the quiet, peaceful

wilderness. It moves slowly down the

deep aisles of forest tracts bordering its

edges, it ripples happily along in the

open, sunlit stretches, it lashes itself

into foam over the shoals in its path.

The Suwanee River rises in the

Okefinokee Swamp, that six hundred

thousand acres of wilderness Ijnng in

southern Georgia and northern

Florida. It flows southward out

of Billie's Lake and in its tortuous

bed travels approximately five

hundred miles to the Gulf of

Mexico, mixing its black waters

with the brine above Cedar Keys,

Florida. It borders three sides of

Suwanee County in Florida. It

traverses one of the wildest re-

gions in all the southland.

A great manj^ abandoned homes

and settlements lie along the

banks of this quaint, picturesque

river, although this was one of the

sections of Florida that the recent

"boom" did not reach. These

spots that civilization once
touched give the impression of

utmost loneliness, of brooding

solitude.

The growth of this remarkable

river has always held a fascina-

tion for me. Where it pours out

of Billie's Lake in the Okefinokee,

one may almost step across it.

"\Miere it joins the deep it is a

stately, enormous body of water.

Yet only three overground
streams, the Suwanoochee Creek,

the Withlacoochee and Sante Fe 5-^^^^
River.

rivers, none of which appreciably spring

increases its size, flow into it. Some maps
show that the Alapaha River flows into

it but this is not correct, since most of that

stream flows into the ground near Jen-

nings, on the Georgia-Florida line, and

the remainder disappears between there

and Suwanee Springs under normal con-

ditions. The bulk of Suwanee's waters

comes from underground rivers that some-

times rise in the forest several hundreds

of feet from the shore and form clear,

deep pools called "springs." Usually this

subterranean water is thrown from the

ground as if by some potent, invisible

force. It boils out of the huge caves and

the force of its current at the shore

A BIT OF SHORE LINE

one of the local ''silver springs" joins the Suwanee
Note the break of white water at the mouth of the

where it flows over a ledge to join the main river
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GRAY DRAPERIES
A moss-covered cypress along the shore of the

Suwanee River

line drives back the black waters of the

Suwanee.

On gliding quietly near in a canoe, one

may surprise huge fish in the edges of the

black water, or turtles that kick violently

for the shelter of the rock ledges. The
smaller fish are more or less inquisitive

and will come near the surface to

examine the boat.

All of these springs are interesting.

They seem to be favorite camping grounds

for fishermen or picnickers who dare

invade the domain of this old river.

Charred sticks, blackened coals, and rusty

tin cans are in evidence. Many of the

springs are the termination of dim roads

or trails winding through the pine forests.

The limestone, so prevalent throughout

that section of the country, is said to

have been deposited by the ocean that

once lay over this vast land. This hard

substance, which forms a base for the

soils, makes the underground rivers pos-

sible. In places the limestone is so con-

spicuous along the river banks, especially

during low water, that the streams appear

to flow through solid rock, where, as my
friend wrote, one would expect "boggy

and swampy country." This limestone

also forms the base of many shoals found

along the Suwanee River. The largest

of these is above White Springs, Florida.

It has a drop of some twelve feet in a

few hundred yards of river length.

In this section of the southeast wild

life is abundant. Of the larger game
animals deer and bear are plentiful.

Alligators may be startled from their

sunny beds on the sand banks along

the shores. Turkeys, rabbits, and any

A SELDOM
EXPLORED LAND
As much of the land
along the Suwanee
River is included in

hunting preserves
and estates, its

picturesque beauty-
is guarded from

destruction
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number of the smaller fur-boaring ani-

mals are numerous. Squirrels, which

seem to be the most prolific, may be

seen in untold numbers. Of the latter

animal the fox squirrel, which has been

protected for several years, is prominent.

This species, king of all the squirrel

family, is usually marked with black and

yellow. Unlike their smaller cousins,

the grays, which jumped to the side of a

tree and scolded at the tops of their

voices when we made our appearance,

the fox squirrels hopped slowly to the

tallest tree in the neighborhood and just

as unhurriedly climbed to a safe distance

above the ground, not attempting to

conceal themselves.

One afternoon, just before dark, when

we had pulled the canoe under a high bluff

to look for a good camp site, we became

attracted to a big yellow and black fox

squirrel playing in the tall pine above us.

We stopped to watch him. We were then

on a section of the river where the wild

pecan trees grew in profusion along the

shores. The country around these trees

was fairly alive with squirrels. We had

seen them all day but I suppose we were

attracted to this splendid fellow on ac-

count of his beautiful markings.

He climbed slowly to the top of the

SILVER SPRINGS
The bulk of the Suwanee River's waters comes

from underground rivers

tree and out on the end of a limb, where

he flattened himself close to the bark

and looked at us as if to say, " Well? "

"Wish I had that big fellow for

supper," commented Stevens.

I was about to reply when a small

Cooper hawk, hardly larger than the

squirrel itself, suddenly darted in toward

the tree. The squirrel saw him and with

A CAMP ALONG
THE SHORE

Often the voj^agers

slept out under the
stars, with no cov-
ering but the cano-
pies of tree leaves.

The "tarp" was
spread when the
nights were rainy



CONFLUENCE OF THE SUWANEE AND SANTE FE RIVERS

Where the clear water of the Sante Fe, which flows from Olustee and the Sante Fe Lake, joins the

black water of the Suwanee River, several miles below Branford, Honda

AT THE END OF THE VOYAGE
Mr. Elliott and James L. Stevens, who is connected with the United States Department of Agricul-

ture, at the Coastal Plain Experiment Station in Tifton, Georgia, discussmg thmgs as they might

have been"



THE SHOALS ABOVE WHITE SPRINGS, FLORIDA
These are the largest shoals on the Suwanee River, full of sharp, jagged rocks and deep holes in the

limestone,—the only spot on the Suwanee where one finds it necessary to portage

COOKING BREAKFAST ALONG THE SUWANEE RIVER
Often the voyagers rose just before the "dawn hour" and drifted down stream, making observations

on the abundant wild Hfe. Around seven or eight o'clock they stopped on some sandy beach to

prepare breakfast
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a chatter of alarm, bounded back toward

the main trunk of the tree. He did not

reach it. The hawk struck in mid air and,

screaming, they crashed into the heavy

blanket of moss close to the trunk.

Before I could move, Stevens quickly

put a bullet through the moss. The hawk

bounced away from the trunk and on

observing us, flew across the river. I

moved to the other side of the tree and

found the squirrel clinging to the bark

under one of the large limbs. I have often

wondered what would have happened if

we had left the two fighters to finish their

battle, one for his dinner and the other

for his life.

ANCHORED BY A LEDGE
Jagged formation of limestone, which is often said to be the
base of Florida. This type of rock is found especially around the
silver springs, through which they pour. Note how porous the

ledge is

On landing at our camp grounds one

afternoon, after the rain had poured in

torrents all day, I put up the tarpaulin

as a protection against the rain, while

Stevens went about preparing supper.

He was only half through when a heavy

downpour drenched the camp fire. After

much coaxing we finally persuaded the

wet wood to burn again and finished

making coffee. While we were voraciously

consuming our half-cooked meal, an

unearthly squeal suddenly rang through

all the rain-drenched forest.

Stevens forgot his beans and soggy

bacon. Snatching up his rifle, he

bounded across the narrow mouth of the

bayou near camp and ran in-

to the woods. In a few mo-

ments he returned and told

grimly that he had found a

crippled pig on the river

bank. Bear tracks were all

around it. The bear had run

away at his approach. We
put the pig out of its pain

and left it, thinking the

bear would return to it at

night, but he did not, evi-

dently on account of the

proximity of our camp.

We saw a large number

of alligators and one day add-

ed a six-foot specimen to our

load by a lively few minutes

of collecting. We were drift-

ing along in the canoe and

saw him slide from the river

bank into the water and sub-

merge. A few seconds later

his head appeared close to

shore and Stevens shot him.

He went down as they do,

dead or alive. We paddled

to where he had disappeared

and began prodding in the

water, which was some three

feet deep close to shore.

Suddenly the sharp end of
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the .boat hook touched him

and he came up. The boat

recoiled from the force of the

explosion on the water and

before we could recover from

our surprise and swing the

canoe around, the alligator

was ashore. Stevens jumped

out, caught him by the tail

and wrestled him to a sand

bank while I hovered close,

pistol in hand, trying to end

the struggle.

''Don't shoot him," Stevens

panted, "hold him and I'll

get the ax and break his neck.

No use to ruin a good hide

by filling it with holes."

I caught and held his tail

while Stevens went to the

canoe for the ax. The big

saurian turned to look at

me with his savage, basilisk

eyes. I thought that I would

hate to have my hands on

this six-foot mass of leather

and muscle and bone were

he fully alive and in good

health. I might not be able

to turn him loose as quickly

as I had caught him. Stevens

came back and after much
aiming, hit him a light blow on the back

of his head, calculating to break the

neck without injuring the hide. But the

blow was too light, and we finally had to

shoot another leaden bullet into his skull

It seems that an old alligator lying on

the bank in the sun would be an easy

target, but he is far harder to kill than

one imagines. In the first place he never

climbs more than ten feet from the

water, unless he is crossing the country

from one swamp to another, and in the

second place he can run like his tiny

cousin, the fence lizard. Then, too, he

has extremely sharp ears and eyes and

the slightest unnatural movement or

ALONG THE RIVER SHORE
Sometimes the water was still and deep. The shores were choked

wdth trees and undergrowth, on which hung long, graj' draperies

of Spanish moss. Varied and interesting were the bearded trees

and shrubs

sound will send him scurrying for the

water. Alligator hunters who kill these

reptiles for the hide market usually hunt

them at night with a Ught. Then they

are not at all shy. One is able, after he

spots the bright red eyes by light, to

approach within two or three feet of

them. The hunter shoots and then gigs

the aUigator. Sometimes, too, the hunter

uses a large hook attached to a rope, but

this is not common practice. The hook

is baited with beef or beef liver.

Though we passed several ferries on our

trip down the river, not until the last

day did we get a chance to stop and talk

with one of the ferrymen. He was a
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grizzled old chap, lean of figure but with

muscled lines about /his weather-beaten

face and deep-set,' bright blue eyes.

The stories he told, in his native Suwanee

dialect, were interesting arid numerous.

Wider grew the river. We passed

towns along the shore and drifted under

bridges and trestles. One afternoon

while I was casting under the willows for

fish, Stevens stood erect in the boat,

almost upsetting it.

"Look!" he exclaimed, "Look!"

A broad expanse of water greeted our

view. The water was brackish. We had

come out with the tide and now stood at

the gateway to the Gulf of Mexico. That

night we camped where the salty breeze

fanned us, and where the smell of brine

was in our nostrils.

Much of the land along the Suwanee

River has been placed in hunting pre-

serves and estates. Its beauty, which is

being preserved by this movement, seems

to accumulate with the years. Time has

hallowed the song of the Suwanee River

and time itself will make sacred the far-

flung solitudes with its pines and cypress

and their gray draperies of Spanish moss.

May it always be, as it is today, worthy

of acquaintance, this most widely sung

and most picturesque river in all the

world.

Limestone Ledges Lining the River
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'Kra"

MONKEYS' TRUCE
A Study in Animal Behavior

By WILLIAM H. CARR
Assistant Curator, Department of Education, American Museum

THIS is a story of retribution, of the

triumph of the weak over the

strong; there is no question about

it! The place was the Kanowauke
Lakes Nature Museum, the year 1925,

and the actors two temperamental East

Indian monkeys that were forever en-

gaged in dispute. Perhaps if they had

been left in their native lands, in Borneo

or Java, the argument would never have

arisen, or could have been settled without

violence. But the East Indies were a

far cry from New York's Highlands of

ihe Hudson.

All summer long Kra, the female, and

Mac, the male, spent restless days in a

comfortable, wire-fronted cage. Visitors

invariably examined the monkeys first

and other exhibits afterward—such is

the drawing power of the monkey! At

the rear of the cage a little gallery led

through a wall partition and into my
office where an adequate retiring box.

also wire-covered, gave the pair a place

of sanctuary when small boys became too

intimate.

The couple lived together, it is true,

but never amicably. When not resting,

or engaged in routine pursuits, the two
bickered constantly and loudly, nor were

their discussions always merely verbal.

The affair often developed into actual

physical conflict, though never of a very

serious nature. In these preliminary

skirmishes, Mac, the macaque, was ever

the victor. One blow from his small

but accurate palm, followed by a threaten-

ing show of sharp little teeth, was usually

enough to send Kra chattering to her

corner, where she would sit trembling

with anger, but beaten nevertheless. I

often took the pugnacious Mac to task

after one of these unpleasant encounters,

but my scolding was of no avail. He
was a smug, incorrigible, arrogant bully.

When I held him and tried to convince
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© Photograph by John Rofhirell

WELL IN HAND
Kra and Mac were content to be held, and would relax gratefully

whenever human fingers were gently clasped about their diminutive,

warm, furry bodies. Kra seems to be considering the distance

between the ground and her perch, nevertheless

him of the evil of his ways, he would

look at me impudently and then hang his

head as though to say, "All right, I might

as well agree with you now, but wait

awhile!"

When he reentered the cage, the cease-

less quarrel would be renewed and Kra

continued to be the protesting but help-

less victim.

Needless to say, Mac secured the lion's

portion of all food unless, as was usually

the case, we fed the cage-mates separately.

At meal time, when the animals were

together, Mac would present himself at

the front and confidently await the

arrival of bananas, rice, or any other

staples of diet. Kra,

on the contrary, would

hover timidly in the

background, and as the

food arrived and several

yellow bananas were

thrown, one to Mac and

one to her, she would

make an attempt to

snatch her share and

retreat to the horizontal

bar above, but eight

times out of ten, ]Mac

would immediately grasp

both bananas and greed-

ily squeeze them to his

selfish little body. If

there were anything left

and if Kra's courage

were sufficiently aroused,

she would get a share;

if not, we simply had

to toss in more fruit!

AMien Mac's surprisingly

capacious stomach was

distended seemingly to

the bursting point, he

would fill his cheek

pouches untn he ap-

peared to have been

suddenly afflicted with

a severe attack of the

mumps. He was not one to leave a task

half finished.

Kra would eat in a more leisurely and

thoughtful manner. She would select

morsels carefully and convey them to her

mouth daintily with her small fingers.

Her worried, sad little face and her solemn

brown eyes would show keen concentra-

tion and she would frequently murmur in

a low, throaty, satisfied manner, as the

meal progressed. If Mac approached,

she would raise her voice to a scream and

apparently call him every name in her

expressive and extensive vocabulary.

It was pitiful to witness her real distress

and agitation lest her food be stolen.
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Small woiuliT tliat wf would drive Mac
into the retiring box so that his pestered

mate could dim> undisturbed and at her

leisure.

Once each day there was real excite-

ment in the monkey establishment—this

was at bathing time. And here, once

more, Mac would give an exhibition of his

overbearing ways. If there had been an

ocean instead of a large dish pan, I be-

lieve that even then Mac would have

tried his best to prevent Kra from ap-

proaching the water until he had played

in it to his heart's content. As it was,

when the pan, brimming full of water,

was placed in the cage, ]\Iac would jump
up and down and shriek

with joj^ous anticipation

of the good time ahead.

Kra, back stage as usual,

would also show her

pleasure, but in a lesser

degree, because she had

to wait until the selfish

one was willing to per-

mit her to come forward.

The arrival of the

water was indeed the

signal for Mac to aban-

don himself to an ab-

solutely spontaneous,

reckless, and ecstatic

period of sport. He
would first drink, with

frequent pauses to give

mouse-like squeaks of

glee. Then he would

scoop up some water and

watch it trickle through

his fingers, executing all

the while a happy dance

which consisted of weav-

ing back and forth with

many interruptions for

head jerkings. Now both

hands and arms w^ould be

thrust into the pan and
splashed up and down.

Th(> monkey would pursue invisible

"fish" about the bottom as he leaned

over farther and farther. A wet, dripping

palm would next be rubbed and patted

over his side and then, as though he

could wait not a moment longer, Mac
would leap straight into the water,

alighting rigidly upon all fours. The
imaginary fish would be sought with

increased vigor as the brown hands

traveled and chased and scurried here

and there. Every minute or so he would
duck his head beneath the surface and bob
it from side to side in spasmodic fashion.

All of this would be a mere introduc-

tion. When Mac had become thoroughly

Photograph by Henry Knutson

FILLED TO REPLETION
Mac's appetite was alwaj's excellent, and his capacious cheek pouches
were frequently distended at feeding time. Observe his pointed ears
and tuft of hair; they suggest an important personage in the nether

regions
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soaked, he would begin to shriek in an

ear-piercing, high pitched eeeee! and

would suddenly spring stiff-legged, with

taut muscles, to the cage floor, and jump

about as though propelled by steel coils,

turning and twisting, usually in anti-

clockwise direction, until it seemed that

he must drop of exhaustion.

As his wild play grew in intensity, he

would plunge, head first, straight over

the rim and down to the bottom of the

pan. Often his ''unbreakable" skull

would strike the metal surface with a

resounding bang! This collision would

deter him not at all! Sometimes his

momentum was so great that he would

rebound in and out of the water and be

sent sprawHng upon his back, rolling

over and over, finally to sit up with a

shghtly bewildered air, but with spirits

in no wise reduced. He would turn

somersaults, (not handsprings) into the

water and alight with a vigorous thump.

'V\nien pausing to get a second wind, his

ever active hands would dehberately

splash water, never into the cage, but out

through the wires on to the exhibition

hall floor below.

During all of this performance, Kra

would wait and wait for her turn. Our

usual procedure was to remove Mac and

refill the pan for her benefit. Kra never

showed equal enthusiasm for the water.

It may have been that the enforced delay

dampened her initial zest. She would

bathe quietly and drink for sometime,

calling to herseK with extended lips, a

contented ou ou ou, in a plaintive minor

key, again and again.

In the evening we would open the small

rear cage door in the office and allow the

pair to explore the room. Mac, for once,

seemed to desire Kra's company on these

excursions for, if she showed any hesita-

tion about lea\'ing the cage, he would

grasp her firmly by the tail and pull her

out! Mac would show little fear while

climbing about and examining books or

any other mysterious objects. Kra, on

the other hand, with characteristic nerv-

ousness, would fly to Mac's side in a

panic if any strange sound or movement
were made by the human occupants of

the room.

She learned to sit upon my shoulder as

I wrote and would follow the pencil with

her eyes until, no longer able to resist

the temptation, her slender, inquisitive

hand would reach slowly out and grasp

it. She would look at it for awhile

and test its hardness with her teeth.

If an eraser happened to be attached,

she would quickly pull it from the metal

tube and discard the pencil in favor of

the more interesting and chewable object.

Ever so often she would look at Mac and

call to him, eee mooo eee mooeee mooo!

If I changed my position in the chair,

she would clutch me tightly. She made
short advances on to the desk to peer, in

a stooping, near-sighted way, at the

ink well or ruler, but if I so much as

turned my head, she would bound back

upon my shoulder and hold on to my hair

as though fearful of being left alone

there. If any other person in the room

moved, she would scold him with a

hoarse, gutteral krra, krra, krra!

One evening a young man, with whom
the monkeys had become acquainted,

took both in his arms and they promptly

went to sleep. However, whenever my
friend or I talked, Kra stirred uneasily,

opened her eyes, and made faint sounds

that rose and fell in volume or intensity

as our voices did. After a time she grew

tired of this conversational effort and

went sound asleep.

I believe that the pair of monkeys

preferred human arms as resting places,

to any other type of support. We issued

a weekly magazine in the museum and,

more than once, worked for a full twenty-

four hours on the day before "pubUca-

tion" in order that the paper might be

ready on scheduled time. Strong cups of
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coffee, however, did not

always keep us awake

for the entire period as

we turned the handle

of an antiquated, much
abused mimeograph
machine that served as

the "press." It was of

common occurrence for

several of our workers,

when being "spelled,"

to visit the monkeys,

take them from the cage,

sit down in a chair, and

doze with them until

awakened by a new-

comer. Despite the

fact that the animals'

slumbers were thus bro-

ken they seemed in no

way to resent it and

slept deeply.

When returned to the

cage, especially on cool

nights, Mac and Kra
would embrace each

other closely and sleep

together in this position

all night long. Usually

Mac contrived to be

against a corner and

Kra's back consequently

was exposed to the chill.

Even in sleep, Mac was the overlord!

But this state of things was not to go

on for all time. Indeed, as August days

waned, we noted a change, subtle though

it was, in the monkey's cage. True,

Mac still insisted on Kra's obedience. He
maintained his superior station by force

as usual and continued to monopolize

the bath and to secure more than his due

of the food. Nevertheless, Kra gradually

showed an inclination to be a bit more

stubborn in resistance—to contest affairs

with more resolve. Her retreats to the

rear of the cage, after physical encounters,

were of shorter duration and she no longer

Photograph by Henry Knutson

A STUDY IN EXPRESSION

If facial expressions shown upon monkey countenances provide a clue

to the animals' disposition, then one may easily judge Kra and Mac.
Kra's wistful and peace-loving nature is certainly indicated, while

Mac, even in repose, has a slightly belligerent, devil-may-care air

sought the furthermost point of escape.

Once she had the temerity to dart to the

cage front, take a proffered banana, and

hold it regardless of Mac's threatening

gestures. His own food, j&rmly clutched in

one hand, doubtless prevented more ef-

fective attack but, be that as it may, Kra

held her ground, a fact so unusual that

we who observed, commented upon it.

Was Mac losing his power after months

of undisputed reign? We all frequently

hoped for the best but it was hardly to be

credited that so pathetic and mild a figure

as Kra could ever change her disposition

sufficiently to alter her meek place in life.
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Several weeks passed speedily as our

season of museum effort drew to a close.

Many details occupied me and I delegated

care of the monkeys to a co-worker.

When about to leave my office, one

morning, I heard a sudden commotion

in the cage. There had been many
disturbances from the same source but,

from the outset, this one was of a differ-

ent nature. As I rushed to the door, a

wailing, unfamiliar cry, came from the

monkeys. It did not originate with Kra.

Outside there was pandemonium. Boys

and men ran shouting toward the mon-

key cage, drawn irrisistibly by the promise

of battle. So noisy was the ensuing

conflict that the entire office staff left

their desks and speedilyjoined the throng.

Mac and Kra were locked in what

appeared to be a struggle to the death.

Their shouts fell to grunts as the fight

progressed. They thrashed about in the

straw, clawing, biting, and scratching.

Blood flowed freely from Mac's torn ear.

Not pausing to get keys to the cage

lock, I tore off the front panel with a

lusty pull and thrust head and shoulders

into the compartment. It was increasing-

ly evident that Mac, the larger of the two,

the bully and the vainglorious, was slowly

but surely giving ground. His eyes turned

from side to side as though seeking es-

cape. The transformed Kra would have

none of it. Her attack was relentless and

purposeful. Her tail had been pulled

once too often and nothing short of

absolute victory was to be considered.

In a flash I had the pair in my hands

and pulled, yes, literally yanked them

apart. The female carried on the offen-

sive until the end. She had become an

avenging terror and Mac was by now
only too glad to declare armistice. For

months his cage-mate had endured the

abuses and insults heaped upon her.

She had been pummeled and browbeaten

too long. As I held them there, one in

each hand, she tried, repeatedly to reach

the male and continue the fray, all the

while upbraiding him at the top of her

voice as he gazed shamefacedly in another

direction.

Mac was placed in the now mended
cage and at once sought the resting shelf,

where he lay and regarded the crowd. For

more than half an hour I tried to soothe

the small, long-tailed monkey as her

pounding heart grew calm. After a time

she quieted down and uttered only the

caressing sounds she ordinarily made
when tired. Gently I opened the cage

door and led Kra inside. Instantly she

spied Mac and, without any preliminaries,

she sprang at him and this time, before

I could separate them, he suffered an

open cut upon the forehead. Mac now
definitely showed fear and, as I once

more held the two apart, he was entirely

subdued and exhibited not the remotest

inclination to resume hostilities. He was

a vanquished creature, and he knew it

!

That settled it. We placed the animals

in different ends of the cage and made the

trap door fast between them.

In the evening, just before dark, we
decided to try once more to reunite the

couple. We were motivated, not by mere

curiosity but by the friendliest of feelings

and simply wanted to see the trouble at

an end. In the ordinary course of events

it is not wise for an outsider to meddle

with the domestic affairs of others but, in

this case, "who would if we didn't!"

Kra was in the front cage at the time

and when we pulled up the dividing door,

she turned about and regarded the open-

ing. Presently, entirely chastened, emi-

nently peaceful, and somewhat alarmed,

Mac appeared. Kra at once emitted a

tirade of uncomplimentary adjectives

and drove him to a shelf near the cage

roof, where he cowered and remained.

Then she went to the front and scolded

the audience, by way of variety.

Mac, the tamed, finafly became weary

of his dark corner and ventured cau-
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tiously, inch by inch, down to a position

shghtly above his mate. She paid not the

least bit of attention to him. Event-

ually he gained sufficient courage to

lightly touch her upon the head, where-

upon he was once more forced to retire

in no uncertain manner. This advance

and retreat were repeated several times

until Kra ignored his presence entirely.

Darkness came, and still the pair were

apart. After a long hesitation, Mac
threw caution to the winds, approached

Kra and affectionately placed his head on

her shoulder, for all the world like the

return of the prodigal imp that he was,

come to beg forgiveness of his offended

companion. Almost at once they locked

arms and were friends again. They
"talked" together for some five minutes

with lips working energetically, and then

the worn and tired Mac dropped his head

and fell asleep. The feud was over and

peace had at last descended. During the

remainder of the time that we kept the

monkeys, Mac never regained his

supremacy nor did he seem to resent his

altered rank. He had more "sense"

than we had credited him with!

When food appeared, there were no

squabbles—it was share and share alike.

Of course Mac would fly into a tantrum

now and then but his temper was much
improved. Kra had only to threaten and

all was well. We marveled at the change,

and thought that it was too good to last

—

but last it did. When fall came, we

presented the pair, the new regime un-

changed, to a large zoological park, and

said good bye to them. Our acquaint-

ance with these two distinctive animal

personalities—never to be forgotten, was

at an end.

Photograph by Julius Kirschner

SOUND ASLEEP
This was a typical sleeping position, strained

though it may seem. Mac, as usual, was the
more comfortable of the two



Landing from the Whaleboat on the Martin Vas Rocks

SOUTHWARD THROUGH THE
DOLDRUMS

The Schooner "Blossom" Continues Her Quest for Oceanic Birds in

the South Atlantic

By ROBERT H. ROCKWELL
Taxidermist, Department of Preparation, American Museum

Photographs by the Author, Except Where Otherwise Noted

This article brings to a close Mr. Rockwell's series of stories of the adventures on the

schooner " Blossom," on her deep-sea cruisefor oceanic birds for the Cleveland Museum
of Natural History. The first in the series of these, " Under Sail to the Cape Verdes,"

was published in the November-December, 19S1, number of Natural History, and
the second, "Sailing to Senegambia," appeared' in the March-April, 1932, issue.—The Editors.

FIVE months' shore leave in Africa had

been more than enough, our bird and

mammal collections had increased

by several thousand specimens, and all

of these had been packed and sent back

by steamer to the Cleveland Museum.
At Dakar we made a fresh start. The

"Blossom" had been reconditioned, her

decks cleared and calked, and an ample

supply of clean, fresh water stored in her

tanks. Much of our canned food had

spoiled in the heat of the tropics but a

fresh supply, more adapted to our needs,

was stowed away amidships.

Before we started there were innumer-

able things to be done, for most of our

equipment seemed to be breaking down.

Our wireless was repaired time and again,

but it never did function properly. Our

motor boat engine failed, even under the

skillful hands of two local mechanics, so

we left it behind. Our windlass engine

balked and bent her shaft at a critical

moment, so after this mishap the anchor

was always hoisted by man power, which

proved to be a back-breaking job. How-

ever, from all this and a lot more, that

might be dreary reading, we learned a few
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things about sea-going expeditions and

windjaniniors in general. Sometimes I

find myself speaking of the "Blossom"

as an "old tub," then again, pleasant

memories of the expedition come to mind

—certain happy moments that recall a

kind of dream ship, or a sunset that re-

minded me of a canvas by Turner. Look-

ing back at it now from the proper per-

spective, it looms up into a glorious ad-

venture that will be cherished with an

increasing fondness as the years go by.

With all her faults as an expedition ship

there was a captivating element of

romance about the "Blossom." To see

her riding the crests of a white-capped

sea or quietly rolling at anchor in a snug

harbor at sunset was an experience never

to be forgotten.

It was late in the afternoon when we
cast off our lines and were towed by a

government tug out of the port of Dakar.

The tug captain had been paid for this

service, but without warning he un-

ceremoniously cast us adrift, with the

result that we came within an ace of going

aground as we drifted dangerously near

the beach into shallow water. We had

been up all night trying vainly to get

clear of the coast, but even with all

canvas set, every pufT of wind seemed to

drive us nearer the beach, until at four

A.M. the mate made a sounding which

indicated about one fathom under our

keel, so the order was given to let go the

anchor. As usual, the cable fouled, and

we continued to drift dangerously near

the breakers while Da Lomba and I tried

to release the tangled mass of the huge

chain in the hawse pipe. At last, much
to our relief, the chain began to rattle as

the anchor dropped down to the shallow

bottom, and the tension on our nerves

slackened as we saw the cable tighten

and hold us from what would have been

the last chapter in the expedition.

a». •* •

—

'

THE "BLOSSOM'S" WHALEBOAT ON THE OCEAN
Kenneth W. Cuyler with his men and Long John DaLomba at the tiller of the whaleboat which was
used for scouting for specimens. With this craft many landings were made on uncharted shores
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THE SOUTHWEST SHORE OF SOUTH TRINIDAD
The cone on the extreme left is known as "The Ninepin," and at the extreme right hand of the island

are two large rocks known as "The Sugar Loaf" and "Noah's Arc." The expedition landed at the

center of the island

We had a series of events like this, but,

after all, they seemed to put zest into the

expedition. We soon forgot this inci-

dent and, after bending over that faulty

windlass for two hours, we finally got

under way and went down to breakfast

with a wholesome appetite. Our first

objective was to return to the Cape

Verdes and Saint Vincent, where we
hoped to obtain a second navigator.

From here we were to continue to South

Georgia and visit such islands as St. Paul

Rocks, Fernando Noronha, South Trini-

dad, and then into the Antarctic.

In mileage our progress was the opposite

of rapid. The winds were light and we
tacked back and forth within sight of

Dakar for more than two days. At this

rate of speed it was reasonable to expect

that we might spend the rest of our lives

completing our itinerary, but just in the

midst of a calm the horizon began to

darken; the stillness was broken only by
the clatter of our gear as the sails flapped

loosely back and forth, causing the boom

to creak and groan in idle protest. A
storm was approaching, topsails were

taken in, and we stood by, waiting for the

wind to strike. Suddenly, out of the mist

on the horizon, the freshening breeze

became stronger and stronger until it

struck us full on the quarter and fairly

shrieked through the rigging. It was a

joyous feeling to watch the ship respond

as she heeled over and tore through the

foaming seas. During one of these

squalls Da Lomba let me have the wheel.

It was a great sensation to get the feel of

the ship when the lee rail sometimes

plowed under a huge comber.

Still unfavorable weather conditions

held us back. It was fourteen days

before we reached Saint Vincent again

(some 350 miles), but many more days

passed before we found a navigator and

left these islands for good and headed

south, bound for St. Paul Rocks. Our

last sight of land was Brava. There was a
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favorable wiiul and \vt> now averaged a

hundred miles a day.

Our new crew of black sailors behaved

fairly well at the start, but they needed

watching. Our shifts were four hours on

and four oft". At times it did not seem so

good to be dragged out of bed at four in

tlu> morning, but our cook was always

there with hot coft'ee and a snack. The
sinirises were often beautiful and full of

color. While the weather was warm, we
slept on mattresses right on deck, clear

of malaria mosquitoes. There was little

to disturb us now except during sudden

showers when everyone would take up his

bed and walk or scramble madly down into

the stuffy cabin.

We lived simply and we dressed simply.

We were not over-dressed explorers, and

I am afraid our pictures, if shown in the

movies, would hardly measure up to the

Hollywood type. A hat, shirt, and trou-

sers were all that we required. Later we

became so rude as to go barefooted. It is

surprising how few clothes one needs when
each one does his own washing and there

is a scarcity of water with which to wash.

An average day on board ran something

like this. At eight bells (4 a.m.), which is

early to be even half awake, I was aroused

by a man from the previous watch. This

was always an unhappy moment, but

once on deck I took my trick at the wheel.

It was still dark and the only light visible

was the indirect glow from the box that

housed the compass. The air, while

chilly at first, always felt warmer after a

little exertion on the wheel. The sails

were full, although only a light breeze

blew over a calm, rolling sea. The only

thing that seemed alive and moving was

the ship. I was not alone, however. At
my left sat that fine old veteran of ancient

whaling ships. Long John DaLomba,
sprawled out in a low, easy, deck chair,

but wide awake as an owl at dawn, and

THE RUGGED CRAGS OF SOUTH TRINIDAD ISLAND
The conical peak near the center is the Sugar Loaf. Its summit seemed inaccessible and thousands of

sea birds circled around its oval crest
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A FAIRY TERN AND HER YOUNG
These birds feed their young on a fi&h the size of a small sardine. They are exceedingly tame, and this

bird permitted the photographer to approach within eight feet without becoming alarmed

ever on the alert for sudden squalls. At

this early hour there was little said except

a remark on the weather or a casual com-

ment on the course. Dawn had not yet

appeared, but bright stars here and there

in the misty heavens cast their glimmer

over a ruffled sea.

The lap-lap of broken waves on the hull

was the only outward noise of the hour.

All was quiet on board except the creaking

of the ship's timbers as she lifted or fell

on the slope of a wave. Three dark figures

on the deck house in front of me slept

soundly and sometimes snored. The look-

out at the bow was usually awake but on

this occasion we found him dead to

the world and the dangers of the sea.

However, two gallons of cold sea water

dashed over him made him wake up

with a sudden cry and an outburst of

Portuguese profanity.

At eight o'clock we had breakfast. It

consisted of canned sausage, potatoes,

coffee, and bread. Our flour, cereal, and

crackers were infested with weevils, so

the bread was not so good. However,

at sea one must eat what one can get and

be contented. The morning was spent in

doing whatever odd jobs happened to be

on hand. The crew tended to the sails

and gear, but I was often called on for

special work. I remember one occasion

when the iron grate from the stove burnt

out completely and we had no spare

grate. This was a serious loss—no grate,

no fire, and consequently no cooked food.

Our cook just sat down, and almost wept.

After spending some time trying to remove

a piece of iron from the ship's hull, I

finally discovered a crowbar. This I

sawed into equal lengths and then fitted

them into the galley stove.



MAX-OF-WAR
BIRD AND YOUNG
Two kincls of nian-

of-w;ir birds were
found on South
Trinitlad. These
photojjraphs show
the larger variety.

Tnlike most of the

other birds on the

island, they were
not common, and
the nesting colony
was restricted to a

single small area on
the northeast side

of the island

THE NEST OF A
MAN-OF-WAR

BIRD
The nests were
found in a rocky
ravine, and usually

on the fallen

branches of dead
trees. A notable
peculiarity about
these trees was that

they.were scattered
helter-skelter
among the rocks,

and no living repre-

sentatives of this

type of flora sur-

vived
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MOTIONLESS BUT WATCHFUL
Two fledgling man-of-war birds and a young
booby, hungry, but silently waiting for the fish

their parents are catching for them at sea

In the afternoon the days seemed to

drag. Each of us had our favorite place of

retirement during these hours of enforced

idleness. After a year aboard ship the

tropics were claiming us and now we
were all ardent devotees of the siesta.

At three in the afternoon recumbent

figures sprawled snoozing in every corner

on deck. DaLomba usually slept high

up in the whaleboat, while Captain

Simmons, Vanzetti, and I lay in our

low-slung chairs in the cool, breezy shadow

of the great mainsail. The sea often was

very calm and in the afternoon it took on

a deep, gorgeous blue. This coloring was

a constant source of wonder to us. If

we had not seen so much of it we should

have doubted that real water ever could

look like that. Observed at very close

range, it actually seemed as though some-

one had carelessly dropped a package of

bluing on deck and it had become mixed

with the sea water that flowed in and

out through the scuppers.

Reading was a pleasant pastime, but I

remember a few startling interruptions,

—

in fact one or two events happened every

day. Once on a sweltering afternoon the

cry went up of "Shark, shark, great big

shark on port side!" Casually someone

had looked over the rail, and there in the

clear, glassy water, accompanied by three

pilot fish, was a shark about twelve feet

long. There was a lot of confusion for

the moment ; everyone was yelling loudly

for the harpoon and no one seemed able

to find it, but the shark stayed with us

and almost rubbed it sides against the

vessel.

After what seemed like an endless hunt,

I found the keen-edged harpoon in the

bottom of the whaleboat and passed it

over to DaLomba. With a cry of exulta-

tion and an unerring aim he thrust the

sharp, barbed iron deep into the shark's

back. Then the struggle was on. While a

dozen husky hands held the rope, this

demon of the depths made the crimson

water boil in his frantic efforts to break

away. Although we nearly got dragged

AN ADULT RED-FOOTED BOOBY
As members ot the expedition approached these
birds, they expressed their disapproval by snap-
ping at them and squawking loudly as they
struck at the intruders with their sharp beaks
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o\'(n-h()ai"(l, the iron lu^ld him fast and,

\vhi>n he finally calnunl down, a noose was

slipped over his iorkcul tail. Then with

block and tackle we hoisted him on deck

amidst loud acclaim. This was an event-

ful day but still there was more to C()m(\

Late in the afternoon we were almost

becalmed. Our position was Latitude

19:38 S., Longitude 29:37 W. Birds began

to appear at frequent intervals. There

were white terns and white boobies, the

latter with blue bills and red feet. As a

tern flew over the masthead I shot, and it

came down with a long, gliding swoop

and fell far astern. We lowered the dory

and alone I made for the location as fast

as I could pull. It was no easy matter

to locate the specimen where it floated

some four hundred yards away, in the

trough of the waves. Still, I hunted about

some time and, at last, getting a line on

its location by signals from the ship, I

discovered the prize, retrieved it on the

end of the oar, and headed back to the

vessel. By this time the sun had almost

A PARENT BOOBY GUARDING HER YOUNG
The juvenile birds were covered with immaculate
white down. Aside from the boobies that were
nesting, 200 or 300 non-breedmg adult birds
roosted on low bushes farther up the mountain

SHIELDING THEIR EGGS FROM THE SUN
The noddy was common around the shoreline,

but the sooty tern's breeding ground seemed to
be restricted to one large outlying rock

set, the waves began to curl and break

unpleasantly from a freshening breeze as I

looked longingly toward the ship. She

seemed like a speck, far off on the ocean.

I was aware that I needed all the strength

and courage I could muster to get back

to her. Perhaps there was no danger but,

with the rising breeze, the old ship's sails

that had been dangling loose filled out and
she gradually kept creeping away from

me.

The sea was roughening up and now
the vessel was almost a mile away. For

the moment I was most unhappy, but I

had learned at a very tender age how to

row and I bent on those oars with all my
might and main. After a long pull the

distance slowly became less. At one

hundred yards a quarter-inch shark line

trailed astern of the schooner, so I grabbed

this with a couple of turns around my
hand to keep from slipping into the huge

hook that hung on the end. The pull of

the vessel on the rope began before I could

get to the bow of the dory with the result
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that I nearly capsized as the dory shot

forward, first to the right and then to the

left. Presently, just as I was making the

rope fast, it broke, and the dory slipped

back almost as far astern as it had been

before. After another hard pull I came
alongside once more

and then aboard, a

little ruffled, but

with our specimen,

while our cook gave

a boisterous guffaw

and remarked
"All that for one

wet bird." How-
ever, it had been

an enjoyable day.

Supper was soon

served, after which

we listened to our

victrola music and

watched a golden

streak of clouds

at sunset change

color, take on weird

shapes, and then

vanish into the

western sky.

We were now
passing through the

doldrums. Before

this experience, "doldrums" meant
nothing to me. One must go through

them in a saihng ship to fully appreciate

their true significance. A description of

the doldrums would not make cheer-

ful reading. Actually they affect one

physically as well as mentally. The
last word in depression. Before the

days of steamships, they had been the

terror of sailors as their old-time ships

beat around in one place for weeks at a

time, becalmed as though on the waters of

a small inland lake. These calm areas of

the ocean shift about and are encountered

at different parts of the Atlantic as the

seasons change, but they are more pre-

valent near the equator. Occasionally

A GOOD .SOURCE OF FOOD SUPPLY
The cabin boy takes a ride on a big green sea-
turtle, which later provided fresh meat for the

larder

there is a light puff of wind but it blows
hither and yon in the most baffling man-
ner. The doldrums have been well charted

by Alaury and, even though we tried to

avoid them, they trapped us close to

where his charts indicated them in Lati-

tude 5:55 N., Lon-

gitude 26:30 W.
That was on No-
vember 17, and we
sloshed about here

for ten long days

within an area of

thirty miles.

This was a most

monotonous experi-

ence, but as in all

such things, there

were elements of

compensation.
There were heavy

rains and dead
calms; then it be-

came almost as

dark as night, with

thunder and light-

ning such as I had

never before heard

or seen. The sea

took on a weird,

greenish cast, and

we all stood by in silence. Now and then

a squall struck us with such force that

the spanker boom sometimes dipped over

into the sea as the ship tore through the

flying spray. While we hated the calms,

these frequent squaUs always put new life

into us. To me they furnished a joyous

contact with the sea that never can be

quite forgotten.

As we edged our way south the winds

began to freshen and our speed ranged

from sixty to eighty mfles a day. We were

now approaching St. Paul Rocks. Cap-

tain Simmons ordered a landing so that

we might collect specimens. It was here

that Charles Darwin made some observa-

tions on his famous cruise aboard the
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"Beagle." We wondered if anyone had

ever been there since. On November 28,

by dead reckoning, we were within eleven

miles of the Rocks, but the visibility was

poor and, as the rocks are only sixty-four

feet above the sea, they never came

within our view. After four days of

vain effort trying to beat up to them.

Captain Vanzetti's reckoning showed that

we were fifty miles farther off than our

nearest location on the twenty-eighth.

In \iew of the adverse current and the

fact that the "Blossom" would not beat

to windward, we failed to make these

rocks, but perhaps after all, it was just as

well that we did not make a landing.

There is no fresh water on the Rocks, and

had the "Blossom" drifted out of sight,

as she undoubtedly would have, a pro-

longed stay on these unhospitable shores

might have proved very uncomfortable,

if not actually hazardous. It was hard to

give up this objective, but we headed south

for the island of Fernando Noronha.

This high island was sighted December

7, but with th(! same result. The current

was about two miles an hour and, with the

wind also against us, we had to steer off

and leave it behind, so we headed for the

Island of South Trinidad, which lies 750

miles east of the coast of Brazil.

We had been forty-one days at sea

when we came within sight of South

Trinidad, but before reaching it we made a

brief visit to the Martin Vas Rocks which

lay thirty miles to the east. While the

"Blossom" lay to twelve miles off shore,

we lowered the whaleboat and sailed up

to these strange shores where few if any
people have ever landed. The main rock

of the group rises abruptly from the

sea, and towers up, bare and rugged, to

at least six hundred feet, where a seem-

ingly inaccessible, grass-covered plateau

crowns its flat top.

As we rounded the north side of the

island a grand vista of fantastic rocks

came into view, some of which were arched

Photograph by Capt. Titti Vanzetti

REPLENISHING THE WATER SUPPLY
These large casks were filled at a brook on shore and then floated out to the " Blossom." It required

considerable effort by DaLomba and his crew to get these baiTels through the surf
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and domed. One of cylindrical form rose

straight from the sea like the spire of a

vast cathedral. We made the landing

without mishap, and on going ashore I

placed beneath a huge natural arch near

the shore, a square bronze plate which I

had engraved to commemorate our arrival.

This plate had been previously prepared

on board the vessel.

Our stay here lasted only two hours,

but we collected some noddy terns (Anous

stolidus) and a few sooty terns, black-

capped with white breasts. A member

of the party collected a small tern in

a colony that was breeding in nests

plastered against an almost perpendicular

cUff. Unfortunately this bird was lost

when it fell overboard, and we did not

get another one of this species during our

entire trip.

We left these islands with a desire to

stay longer and an urge to climb at least

once to the dizzy heights of that green

plateau, for who knows what rare winged

waifs of the ocean may be harbored in this

remote sanctuary of the sea.

Before night came on we reached Trini-

dad. The prospects of obtaining speci-

mens here were promising. Even far off

shore we could see a large variety of birds

that kept flying continuously between the

cliffs and their feeding grounds. As we

sailed along the north shore, we saw a

steamship anchored close to the beach.

We learned afterward that this ship

makes a visit here from Brazil twice a

year to supply the simple wants of a few

political prisoners. However, during our

stay, these fellows never bothered us,

although we had to be watchful lest they

should attempt to gain possession of our

ship or guns and make Robinson Crusoes of

us. We anchored on the opposite side

of the island, as we were not interested in

the politics of Brazil, and I never even

saw one of those unfortunate prisoners.

The island appeared to be two miles

wide by about three long, and close to

2000 feet high. It is rough and rocky,

and tree ferns, grass, and dense shrubs

partly cover its sides and irregular crest.

Within a hundred yards of the beach our

anchor ran out into seventeen fathoms on

a bottom full of rocks. We were all

assured of this because we left that anchor

there when our cable broke. Collecting

began at once. All of us fished that night

and many odd specimens came aboard, to

be stored in our formalin tanks. I have

never enjoyed such wonderful fishing

elsewhere. We got all we needed for

science, with a lot left over for the pot.

The jack fish were especially fine eating.

Then a huge, green turtle was harpooned,

which proved to be the piece de resistance.

There was no "mock" about this turtle.

He must have weighed four hundred

pounds and from hun we obtained the

first fresh meat we had had in forty days.

It was on the table at every meal for

almost a week and was eaten with great

gusto. The uncooked fat was as green as

the patina of copper.

Our first landing on the island involved

considerable risk. A huge swell was

rolling up on the rocks but we put out a

kedge anchor and eased up the bow of the

whaleboat to the nearest ledge. Here the

swell rose and feU on an average of six

feet with each successive wave. One had

to depend a lot on what the man at the

stern might do, as it was his business to

keep the boat from being smashed against

the rocks. Then, at an opportune

moment, when a wave carried the boat to

its crest, one made a flying leap and

grabbed the ledge. To jump too soon or

too late meant disaster. It was most

essential to do more than just look before

we leaped. However, although we made

many landings, we had only one accident,

when a whaleboat capsized in the surf.

Fortunately, however, no one was in-

jured; a gun and a pair of field glasses

went to the botton and the leader of the

expedition lost his pants.
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Tlu' hinl.s wvvc R'in;irk;il)ly tame, espe-

cially the noddies. In fact while wc were

going ashore, they came out to meet us,

and one, a little bolder than the rest,

alighted calmly on the head of the man at

the h(4m, whcnv it sat for several minutes.

From rocks close to the beach a lone white

tern flew up and looked in my face, so

near that I reached out my hand and

caught her in the air, but I let her go

and she perched on a round rock near by.

No attempt was made at nest building

by any of these birds. Just a slight

depression on the top of a round rock

was enough. Some of the depressions

contained a few pebbles, and I recall

finding only one egg in each nest of the

white terns. While the nests were often

near the ground, they were always

well out of reach of the carnivorous

land crabs that destroy the eggs and

young.

Alan Moses and I left our companions

on the ship and stayed ashore for almost

a month. We had no tent but we found a

nice little cavern on the hillside, facing the

ocean. It was about twenty feet across,

and perhaps the same depth, and we
placed our cots near the entrance to catch

the breeze. The only thing that bothered

us at first was the large, aggressive land

crabs that rumbled over the loose stone

floor at night. Their shells were as broad

as a man's hand. They glared at us with

an evil aspect and were armed with

hooked nippers which we were careful to

avoid. We drove them all out of our cave,

and those that tried to enter thereafter

got a warm reception. Aside from the

land crabs the cave was not a bad place to

A CAVE ON SOUTH TRINIDAD
Headquarters of Alan Moses and Mr. Rockwell where they worked and lived for a month. As a
shelter this cave proved to be ideal. Indeed, it seems possible that one could subsist on this island for

an indefinite period without outside aid. The abundance of food fishes along the shore and the teeming
birdjlife that rears its young on these rocks guarantee an ample food supply
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camp in and we were never troubled with

mosquitoes or other insect pests.

The chmate was deUghtfully pleasant

and at night a clear moon illumined the

cliffs. Mating sea birds called to one

another all night long, and we always fell

asleep to the tune of tumbling waves that

crashed and pounded on this rocky shore.

We explored this island and found it

to be a most interesting place. Besides

the terns there were two varieties of man-

of-war birds, Arminjon's petrel, and the

white booby. Their tameness was almost

shocking. We would start out in the

morning, gather a bag of birds by hand,

and then work until dark preparing them,

repeating this day after day for almost a

month. Altogether we made up about

twenty bird skins of petrel a day, which

may not be considered fast work by some,

but we know in future years these spec-

imens will stand inspection because they

were properly prepared. Besides the

birds we found numerous semi-wild goats

and pigs on the higher, secluded sections.

It was rumored that these (or rather their

ancestors) were liberated by Captain

Edmund Halley in 1700. As edible

animals, the survivors have deteriorated,

and while their horns and hides were good

their flesh was very unsatisfactory. So,

much as we longed for some fresh

meat, we had to throw it all overboard.

Our close proximity to these bird rook-

eries gave us a fine opportunity to study

them and especially to see the man-of-

war bird in action. As a glider and an

acrobat this bird is supreme. His wing

spread is nearly six feet-—about the

same as our bald eagle—but he is a

weakhng in comparison and lacks the

powerful wing strokes displayed by other

birds of prey. They usually appeared in

the late afternoon and hovered like

pirates above our ship. Like fighting

aces they climbed high up into the air

and then dived in a long swoop, attacking

any booby that came within their area.

Their victim always squawked a bit while

being chased but soon he would disgorge

his fish and fly on, while this acrobatic

freebooter always dived and caught the

fish before it struck the water.

T\Tien Commander Simmons completed

his survey of the island, we headed south-

west, and after eight uneventful days

reached Rio de Janeiro. It was here that

Alan Moses and I left the expedition and

returned home. As there was no pos-

sibility of getting south for sea elephants

now, the other members continued a

while longer, visiting the islands of

Ascension, St. Helena, and Fernando

Xoronha, before returning home.



At Mr. Eastman's home in 192S. Standing (left to right) are Adolph S. Ochs, Mrs. Charles Edison, Charles Edison,
Henry Fairfield Osborn, Gen. James G. Harbord, Mrs. IMadeline Edison Sloane, Owen D. Young, J. E. Sloane, and
Ogden Reid. Seated (left to right) are Mrs. Ogden Reid, George Eastman, Thomas A. Edison, Mrs. Thomas A. Edison,

and Gen. John Pershing

GEORGE EASTMAN
1854-1932

IN
the City of New York the name of

George Eastman will be rendered im-

mortal through his munificent gift to

the African Hall of the American Museum
of four of its finest groups, namely:

Buffalo Group from Kenya Colony;

Klipspringer Group from Kenya Colony;

Wild Dog and Roan Antelope Group of

Tanganyika Territory; Water Hole Group

of Kenya Colony. Intense personal in-

terest enhanced Mr. Eastman's initial gift,

for with Carl Akeley he visited Africa, at

the age of seventy-two, and assisted in the

actual collection of the specimens for the

four habitat groups that are now forever

connected with his name. It was this gift,

inspired by the personal visit of Carl

Akeley to Mr. Eastman's home in

Rochester, which set the contagious ex-

ample to other benefactors resulting in a

succession of gifts of large habitat groups

that now amount to fourteen.

Mr. Eastman's career was character-

istically American. Born on July 12,

1854, at Waterville, Oneida County, New
York, of a family of very limited means

—

his father having been unsuccessful in an

attempt to found a school—his school

education in Rochester terminated at the

age of fourteen, when he was turned upon

his own resources. He worked as mes-

senger, then as clerk, and finally obtained

a position in a bank (where his highest

rank would have been that of an unknown

country banker). Meanwhile, having

become interested in amateur photog-

raphy, he set up a studio in the attic of his

home, where, at the age of twenty-four,

the young experimenter discovered a

chemical coating which made dry plate

photography possible. With this revolu-

tionary discovery to encourage him and

with $5,000 he had been able to save, he

took a partner—Col. Henry A. Strong

—

and began making dry plates in a small

factory and experimenting with his first

"foolproof" camera. This was in 1880,

and from then until his death on March

14, 1932, the industry he founded grew

until it penetrated to the remotest por-

tions of the earth. His name is for all

time inextricably bound up in the story
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of the development of photography.

In a sense the climax of Mr. East-

man's photographic career came in the

year 1928 with the completion of the

kodacolor camera, after twelve years of

research and experiment. The occasion

was celebrated by a gathering at Mr.

Eastman's beautiful and hospitable home
of a group of men of national and inter-

national reputation. Centered around

the venerable figure of Thomas Edison,

representatives of this group are shown

in the accompanying photograph: In-

vention, headed by Edison; Finance,

headed by Owen D. Young; National

Defense, headed by Generals Pershing

and Harbord; the Press, headed by

Adolph Ochs of the New York Times and

Ogden Reid of the New York Tribune;

Science, represented by myself.

The list of Mr. Eastman's philan-

thropies is one of the most imposing in

American history; The University of

Rochester, and the School of Music in

the same city, the Massachusetts Insti-

tute of Technology, Hampton Institute,

Tuskegee Institute, Oxford University,

the dental clinics of London, Paris,

Brussels, Stockholm, and Rome, and

many other institutions received gifts

which are variously estimated as totaling

between $75,000,000 and $100,000,000.

His philanthropic career is without

parallel in America, because unlike his

great predecessor Andrew Carnegie, East-

man was not only inventor and creator

butwas also a great administrator and most

successful manufacturer and producer.

His philosophy of giving may be summed
up in his own words of several years ago

:

''Two courses are open to a man of wealth

:

he can hoard his money for his heirs to

administer, or he can get into action and

have his fun with it while he is alive."

That he himself chose the latter course is

plain to anyone who has followed the

reports of his numerous benefactions.

In the field of business Mr. Eastman

occupied a unique place. Prof. Edwin R.

H. Seligman of Columbia University

has said that as far as is known Mr.

Eastman was the first manufacturer in

the United States to formulate and put

into practice the modern policy of large-

scale production at low cost for a world

market, backed by scientific research and

advertising. Furthermore, few businesses

have utilized so thoroughly the research

laboratory as an aid to business.

I well recall a tour I had the privilege

of making with him through the ex-

quisitely beautiful School of Music and

the unrivaled Auditorium which he

established in Rochester, in which every

detail had been thought out with the

vivid imagination of both the expressional

and practical side of musical culture.

At the close of this tour he remarked:

"You, Professor Osborn, are an educa-

tor and I appreciate your evaluation of

the work I have tried to do here. I am
an administrator, not an educator."

I replied, "No, Mr. Eastman, with-

out any doubt you are an educator of

the highest order; you prove it by the

union of inspiration and the opportunity

for profound musical research and ardent

practice you have made possible here."

It was at this memorable meeting also

that Thomas Edison said:

Osborn, I have been thinking a great deal of

the difference between George Eastman, your-

self and myself, and it comes to about this:

You are always living in the past in billions of

years. George Eastman is always living in the

present in promoting the life and thought of the

present generation by his great advances in

photography. I am not dwelling on the past like

yourself nor on the present like George East-

man, but I am always thinking of the future and

of the still unknown advances which may be

made by scientific discovery and invention.

In each of the fields of American

civilization he entered George Eastman

challenged comparison; and his charming,

modest, self-effacing personality endeared

him to all his host of friends.



THE THIRD INTERNATIONAL CONGRESS
OF EUGENICS

To Be Held at the American Museum of Natural History

August 21-23, 1932

EVERY schoolboy knows," or used

to know, that the idea of trying to

improve the quality of the breed of

men was put forward by Plato and

rigorously practised

by the Spartans.

But few schoolboys

were told that

Europe turned its

back on Plato's

plan and for more

than two millenia

devoted itself

whole-heartedly
and on a gigantic

scale to dysgenics,

pestilence and war-

fare.

The generation

of Charles Darwin

was the first to

realize that the

gloomy principle of

Malthus was at

work nearer home
than in China;
they heard directly

from Darwin and

Spencer of the re-

ality and intensity

of the struggle for existence and of its

influence in perpetuating the most resist-

ant strains; they saw for themselves the

immense improvements, from the human
viewpoint, that had been brought about

by intelligent selection among the breeds

of racehorses, dogs, pigs, cattle, and sheep.

Then arose Sir Francis Galton, founder

of the Science of Eugenics, who defined

National Eugenics as "the study of the

agencies, under social control, that may

SIR FRANCIS GALTON
The founder of the Science of Eugenics, at the age of 73.
Photograph reproduced from The Life of Francis Gallon by

Karl Pearson

improve or impair the racial qualities of

future generations either physically or

mentally." This was the ideal that

inspired the First International Congress

of Eugenics in Lon-

don in 1912, under

the presidency of

Major Leonard
Darwin; it was
transmitted to the

Second Interna-

tional Congress in

New York in 1921,

under the pres-

idency of Henry
Fairfield Osborn

;

the Third Interna-

tional Congress in

New York in

August, 1932, under

the presidency of

Charles B. Daven-

port, sets for itself

the guiding prin-

ciple that "Eugen-

ics Is the Self-

Direction of Hu-
man Evolution."

Consequently noth-

ing that pertains to

the biological history of man or to the

conditions of his racial progress or retro-

gression is foreign to the present Congress.

Like a tree Eugenics draws its materials

from many sources and organizes them

into an harmonious entity. From modern

Genetics it has received the basal laws

and formulae for analysis of the

phenomena of heredity in man; anthro-

pology has supplied it with the technique

of measuring and recording the physical
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traits of human groups; from ethnology

it may learn the scope and limitations of

social tabus or mores upon the free mix-

ture of different stocks; from vital

statistics compiled by modern govern-

mental and social agencies it draws the

data for studies on the relative fertility

of different strains in a community.

On the other hand, the youthful

science has not lacked plenty of healthy

opposition to its basic principles.

"Eugenics for Cows, not for Humans"
expresses the sentiment of more than one

critic, while the free and unlimited coin-

age of defectives is regarded as an in-

alienable human right by others.

Doubtless the Third International

Congress of Eugenics will not fail in its

object "to clarify the principles and aims

of eugenics, and to point out the most

profitable lines of eugenical endeavor for

the next decade."

Applications for memberships and in-

quiries concerning the Third International

Congress of Eugenics may be addressed

to Harry H. Laughlin, Secretary, Cold

Spring Harbor, Long Island, N. Y.

—W. K. G.

THE NATURAL HISTORY OF MAN
ETROM Fish to Man.—For the new Hall of the

Natiiral History of Man, at the American

Museum, Mr. F. L. Jaques, of the department of

preparation, has made a series of paintings that

embody the wTiter's conception of some of the

main stages in the ascent from fish to man. The
first half of this hall, that dealing with com-

parative and human anatomy, will be opened

to the public when the Third International

Congress of Eugenics assembles at the Museum
on August 22, 1932.

The first stage in the series represents Cheiro-

lepis, an ancestral fish from the Old Red Sand-

stone (Middle Devonian) of Great Britain. The
painting is based on a model of the skeleton by

Christopher Marguglio, made from the very care-

fully studied drawing of the skeleton published by
Sir Arthur Smith Woodward. This is an ex-

tremely primitive fish in which locomotion in the

water was efi'ected chiefly by undulation of the

body, the fins being mostly folds of skin supported

by cartilaginous rods and used mainly for steer-

ing and for balancing.

The second stage represents Eusthenopteron,

a lobe-finned fish from the Upper Devonian of

Canada, painted from a model by Mrs. Helen

Ziska, which was based on fossil skeletons

described by W. L. Bryant, L. Hussakof, and
others. The pectoral and pelvic fins have be-

come strong paddles. The construction of the

skull, backbone, and bony parts of the paddles

foreshadows in many respects that of the earliest

amphibians.

The third stage represents Diplovertebron, a

primitive amphibian from the Lower Carbonifer-

ous of Bohemia The painting is based on a

model by Mrs. Helen Ziska, embodying Prof.

D. M. S. Watson's observations on the most

primitive fossil amphibians of Europe. At this

stage five-toed hands and feet had already been

evolved, presumably from an earlier paddle-like

condition. Atmospheric air was breathed but the

young were still developed in the water.

The fourth stage represents Seymour ia, the

most primitive known reptile, from the Permo-

Carboniferous of Texas. This is based chiefly

on a model made by Prof. Alfred S. Romer from

the mounted skeleton in the Walker Museum of

the University of Chicago. At this stage the

skeleton retained many characteristics of the

older amphibians, but adaptations for land living

were progressing and very probably the eggs were

laid on land, while the watery environment was

retained only within the shell and within the

body of the animal.

The fifth stage represents Cynogrmthus, a

mammal-like reptile from the Triassic of South

Africa, and is based on a model of the skeleton by

Christopher Marguglio which embodies the

studies of Seeley, Broom, Watson, and many
others on the original fossils. At this stage a

marked approach toward the mammalian grade



Left: An extremely primitive fish in which locomotion in the watei was effected by undulation of the body. Center:
A lobe-finned fish from the Upper Devonian of Canada. The pectoral and pelvic fins have become strong paddles

Richt: a primitive fossil amphibian. At this stage five-toed hands and feet had been evolved
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A MAMMAL-LIKE REPTILE FROM THE TRIASSIC OF SOUTH AFRICA.
This restoration of the skeleton of Cynorjnathus is based on studies by Seeley, Broom, Watson, and others on the original

fossils. Similar original specimens were used as models for the^other restorations of fossil animals of this series

of organization i.s observed in the entire skeleton.

These so-called reptiles were in fact near-

mammals.
The sixth stage represents the common opos-

sum, an archaic mammal, one of our oldest

''living fossils," which has retained a grade of

organization that was characteristic of the days

of the latter part of the Age of Reptiles. During

the enormously long period in which the higher

mammals have been evolved, the opossum has

remained almost unchanged—an extraordinary

case of "arrested development." This animal

illustrates an early stage of adaptation to arboreal

life.

The seventh stage represents Notharctus osborni,

a lemuroid primate from the Eocene of Wyoming.
The painting is based on fossil skeletons described

by the wTiter in 1920. Notharctus illustrates an

early stage in the evolution of the primates, with

hands and feet thoroughly adapted for grasping

the limbs of trees.

The eighth stage represents a female anthro-

poid ape and infant characteristic of the latter

part of the Age of Mammals. The existing

anthropoids, especially the chimpanzee, are

"living fossils" from the Miocene and Pliocene

epochs. Although now somewhat overspecialized

for arboreal life, these apes retain many char-

acteristics in the brain, skull, teeth, backbone,

and limbs, which appear to be inherited from the

remote common ancestors of apes and men.

The ninth stage represents an early species of

man—the Neanderthal race. This ancient and

extinct human species retained certain ape-like

characters in the skull, braincast, and feet.

The label for this exhibit reads as follows

:

STUDENTS IN NATURE'S TRAINING SCHOOL

In the present and past ages of the earth Nature has kept
a physical and mental training-school of many grades. Her
examinations have always been practical ones, the prize of

survival being awarded to the fittest in each successive
grade.

In the primary school the lower grades were passed
through under water. Here one learned to swim and steer
in the currents, to lurk quietly, to strike successfully. .\

few grades further on the pupils were equipped with air-

sacs, so that they could wriggle out on the banks and use
their fore and hind paddles as limbs.

After acquiring a physique to withstand hardships of

heat and cold, some of the more advanced candidates were
admitted to the school of the forests and to the higher
curriculum of life in the trees; here also a practical course
in the care and feeding of infants was required of all mothers.
At last the most intelligent pupils ventured out into the

open and went into training both for short sprints and cross-
country runs. In their manual training-school they learned
the art of making flint implements and weapons; with
these, when they retired to their dormitories at night, they
secured for themselves their simple meal of bear's meat.
Thus they were prepared for the degree of H. S. (Homo

sapiens), which was eventually won by their descendants.

—William K. Gregory.

<*o^^==)®®®(^^^«^
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It is the purpose of this department to keep readers of Natural History informed

as to the latest news of the Museum expeditions in the field at the time the magazine

goes to press. In many instances, however, the sources of informition are so distant

that it is not possible to include up-to-date data

EXPEDITIONS

HTHE American Museum Expedition to
* BoLiYiA.-A dispatch to the New York

Tiuies announces that the American Museum
Expedition to BoHvia, in charge of Dr. Wendell C.

Bennett, assisted by John G. Phillipps, has re-

turned to La Paz after a trip of exploration to the

higher levels of the Bolivian Plateau in the

vicinity of Lake Titicaca.

Doctor Bennett reports the results of the trip as

highly satisfactory, having plotted and examined

a number of large ruins, one of which is equal in

size to the famous ruin of Tiahuanaco. The
region traversed contains many round burial

towers of excellent masonry, many of which have

not been disturbed and so contain the original

burials, with all the usual accompaniments.

The Bolivian Government has extended every

courtesy possible, the Bolivian Aii- Force having

furnished a plane for photographic work, with the

result that to date many of the large ruins in the

vicinity of Lake Titicaca have been completely

photographed. Prof. Arthur Posnansky, the

most distinguished Bolivian archaeologist, has

extended many courtesies to the expedition,

and in other ways greatly contributed to its

success. In all, more than forty-three ancient

ruins and settlement sites have been studied and

reported, many of which were unknown to

archaeologists. In some of these were found a

large number of old Inca houses still intact.

The best examples of these were near the town of

Macalaj^a. Many of the houses in these sites

were constructed entirely of stone, the roofs

supported by crude arches.

The general plan of the expedition was to

follow the former explorations of Dr. Adolph

Bandelier, who was connected with the American

Museum from 1895 to 1902, and to carry

through to completion the plan originalh'^ devel-

oped by Doctor Bandelier, for an exhaustive

investigation of the whole Bolivian Plateau.

""PHE Armstrong Santo Domingo Expedi-
•* tion.—The members of the Armstrong Santo

Domingo Expedition left New York on June 30

for the Dominicjin Repul)lic to carry on zoological

field work. Through the generosity of Mr. L. D.

Armstrong, it is possible for Mr. William G.

Hassler of the department of herpetology and

experimental biology, as leader of the expedition,

to continue his studies of the life histories and

habits of the reptiles and amphibians of the

island, this time at hitherto unvisited points along

part of the southern coast. The other members
of the party, Messrs. John Armstrong, Daniel

Pease, and William Bush will specialize in the

marine and insect life of the region.

nPHE Legendre Indo-China Expedition.—
•• On March 16 the Legendre Indo-China

Expedition reached Saigon, thus completing its

six months' collecting in that country. More
than two thousand miles were covered by the

expedition, the entire length of Indo-China was

traversed, and the country crossed three times.

Every province in Indo-China was visited and

collections made in each. Altogether 384 mam-
mals and 382 birds were collected. In the

September-October number of Natural His-

tory there will be an article by Mr. Sidney

Legendre telling about the experiences of the

expedition while in the field.

NEW Faunal Bird Group.—On May 17

and 18 Dr. Frank M. Chapman and Mr.

Francis L. Jaques, under the guidance of Lord

Grey, retraced the Grey-Roosevelt route of

June 9, 1910, and selected on it a place in the

New Forest, near Lyndhurst, as the site of a

faunal bird group. Mr. and Mrs. Carll Tucker,

the latter the donor of the group, were also

members of the party.

Mr. Jaques remained to make the required

field sketches and, thanks to the kindness of Sir

Hugh Murray, in charge of the New Forest, a

forester was detailed to assist him in collecting

accessories.

The birds in this group will be mounted from

sketches made for the purpose by George E.

Lodge, noted English bird artist.
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A RCH^OLOGY of Mexico.—Dr. G. C.
•^ ^ Vaillant returned from Mexico in the early

part of May, after a successful season of strati-

graphical work on the archaeology of the Valley

of Mexico. Not only were three periods dis-

covered at the site of San Juan, Teotihuacan, but

also a new culture, that of Mazupan, was defined

and dated as post-Teotihuacan and pre-Aztec.

Mrs. Vaillant working at Cuernavaca Morelos,

made highly important finds, uncovering evi-

dence of three periods, two related to the early

cultures of Zacatenco and Ticoman, and a third

that seems to be immediately prior to the Aztec

conquest.

ASTRONOMY
""PHE forthcoming total eclipse of the sun on
* August 31, 1932, is attracting much atten-

tion among astronomers of the world. A com-
mittee has been appointed for the Amateur
Astronomers Association for special study of the

ecHpse,—Chairman, Mr. Harry Lawton of New
Orleans.

\ Dr. Clyde Fisher is planning to photograph the

eclipse in Maine from an aeroplane. Also during

the summer Doctor Fisher plans to visit Meteor

Crater in Arizona, where he expects to make
careful studies and photographs of this unusual

phenomenon.

The Amateur Astronomers Association re-

sumes its meetings on Wednesday, September

21, after which the meetings will be held as

heretofore on the first and third Wednesdays
of each month.

BIRDS

""PHE Thing Collection.—At the end of

* January, 1932, Dr. Leonard C. Sanford,

trustee of the American Museum, and Dr.

Robert Cushman Murphy, curator of oceanic

birds, went to England to arrange for the transfer

to New York of the renowned collection of birds

built up by Lord Rothschild in his Zoological

Museum at Tring, Hertfordshire. After more
than forty years of development, Lord Rothschild

had found it necessary to offer for sale his orni-

thological treasures, the greater part of which was
presented to the American Museum by a generous

friend and patron.

No catalogue of the Tring birds had ever been

prepared, but Doctor Murphy undertook to list

the specimens in connection with the packing.

The task occupied nearly four months, the type-

written catalogue running to seven volumes.

One hundred and eighty-five wooden cases were

required to contain the Rothschild birds, the last

of these safely reaching the American Museum
early in June.

The Tring Collection of Birds is one of the

most comprehensive in the world. It has been

studied more than any other, and it is filled with

rarities and with specimens of historic and
systematic importance. By its acquisition the

American Museum receives nearly 280,000

specimens, approximately 3000 types, and prob-

ably more than that number of genera. The
collection is particularly rich in its representation

of Old World families—it includes, for example,

all but four or five of the known species of birds

of paradise. In a most remarkable manner it

supplements the former collection of the American

Museum, for Tring was as rich in birds from

Europe, Asia, North Africa, South Africa,

Australia, New Zealand, Malaya, and Papua,

as the American Museum was in those of North
and South America, the African Forest region,

and PoljTiesia.

The Tring Collection will become available to

students as soon as possible after the department

of birds removes to its new home in the Whitney

Memorial Wing.

In a later number of Natural History more
will be said about the richness and significance

of the Tring Collection.

CONSERVATION
'

I
'HE Jack Miner Bird Sanctuary, which was

* orginated in Kingsville, Ontario, in 1904, is

now being made a part of the Jack Miner Migra-

tory Bird Foundation, Incorporated. During the

last thirty years Mr. Miner and his associates

have carried on the work of providing a refuge

for thousands of birds annually as they migrated

from their breeding grounds at Hudson Bay to

spend the winter along the southeast Atlantic

coast and Mississippi Valley. Some of the first

bird banding done on this continent was accom-

plished at this Sanctuary, and Mr. Miner's educa-

tional programs have aroused great interest in

the care and perpetuation of wild birds. The
Foundation is now working for an endowment

which will insure the continuance of this worthy

activity. Anyone interested in this project is

requested to address Manly F. Miner, Kingsville,

Ontario, Canada.

EDUCATION

NTATIONAL Education Association.—Grace
* ^ Fisher Ramsey, associate curator of the

American Museum's department of public educa-

tion, attended several sessions of the National

Education Association held at Atlantic City June

24 to 30. As a member of the National Council

of Education she was present at the Council

meetings on June 24 and 25. On June 27 and

28 Mrs. Ramsey attended all meetings of the
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l)i'l)artiiu'iit of \ isual Instruction oi wliicli .she is

a niernlxT of the H»)ar(l of Directors.

Ill foiijuiictioii with the nu'etiTifj;s of tlic dcpart-

nient of science and nature study, the Museum
and School Nature League cooperated in arrang-

ing a most attractive exhibit in the Hotel Chelsea.

The exhibit included sample cases of the small

habitat groups and other collections which the

American Museum lenils free of charge to the

pul)lic schools of New York City. The School

Nature League had an attractive section con-

taining terraria of small plants and animals of the

local region. Much interest in these exhibits

was shown by many teachers attending the

section meetings.

INSECT LIFE

/"^URATOR LuTZ of the department of insect

^^ life, American Museum, is taking a summer's

vacation from entomology and is giving a course

on "Visual Aids in Teaching" at the Cornell

Graduate School of Education. As readers of his

pamphlet Nature Trails, an Experiment in

Outdoor Education know, this is not his first

excursion into the pedagogical field. Assistant

Curator Curran is giving instruction in entomol-

ogy at the summer school of the Long Island

Biological Laboratory.

QPIDERS are neither insects nor even very
^ closely related to them; but it happens that

the collection of spiders at the AmericanMuseum
is in charge of the department of insect life. Until

recently the Museum has had no specialist in this

much neglected group of animals. Now, however,

it is glad to announce that Mr. W. J. Gertsch has

been appointed assistant curator for this purpose.

Mr. Gertsch comes to the Museum from the

L'niversity of Minnesota.

MEETINGS OF SOCIETIES

""PHE American Society of Mammalogists
* Convention.—The fourteenth annual meet-

ing of the American Society of Mammalogists

was held in Washington, May 3 to 7. This was

attended by Messrs. Anthony, Archbold, Gregory,

Hatt, Simpson, Tate, and Miss Roigneau of the

American Museum staff. Forty papers were

presented on the program of the meeting, six of

which were by the Museum delegation. Of the

officers elected three were also from this institu-

tion: Mr. Anthony being elected first vice-

president, Mr. Hatt corresponding secretary, and

Professor Gregory a director.

The Society reafiirmed the stand taken at

previous meetings and by resolution urged that

the authorities give more adequate protection to

the giant bears of Alaska and set aside Admiralty

Island as a bear sanctuary.

The Society also reiterated its opposition to the

present control methods i)racticed against pre-

datory mammals and rodents and again re-

quested the United States Biological Survey to

cease its widespread use of poison.

GEORGE FREDERICK KUNZ
A S Natural History goes to press, word

comes of the death on June 29 of Dr.

George Frederick Kunz who for a number of

years has been research associate in gems at the

American Museum. An appreciation of his life

and work will appear in the next issue.

MUSEUM ACCESSIONS

T~'HE Department of Minerals and Gems of

*• the American Museum has recently acquired

through the gift of the late Miss Elisabeth Cock-

croft Schettler a magnificent engraved emerald

weighing more than 87 carats. This stone is

rectangular in shape and is engraved on both

sides with a conventional design of flowers

and leaves. It is a Colombian emerald of fine

quality, and the cutting is executed in the manner
of the gem workers of India.

Sir Burden Clarke, late director of the Metro-

politan Museum, in commenting on this stone

said "this emerald should be placed in the period

of the Mogul domination of India, the time of the

Taj, viz, three hundred years ago. It was prob-

ably of Delhi cutting or that of Central Asia,

and was used as a head ornament by some

prince."

Included in the Schettler gift is a beautiful

string of thirty-one beryl beads of Ught emerald

color, native cut in the Indian manner and prob-

ably of considerable though indeterminate age.

MAMMALS
D ICHARD Archbold, research associate in

'• ^ the department of mammals, American Mu-
seum, is spending the summer in Europe where he

will visit leading museums to study mammal
material from Madagascar and the Celebes. In

Berlin he will work upon a collection of mammals
from the Celebes in collaboration with Dr.

Ernst Schwarz of the Berlin Museum.

HONORS.

MIDDLEBURY College, Middlebmy,

Vermont, confen-ed on June 13 last, the

degree of Doctor of Science upon Curator Walter

Granger, of the American Museum, in recognition

of his valuable contributions in the field of

palaeontology to the knowledge and history of life

upon the earth.

DISTINGUISHED VISITORS

DR. Guy E. Pilgrim, ex-officer in the Geologi-

cal Survey of India, now retired, is spending

two'months at the American Museum studying



446 NATURAL HISTORY

the bovid section of the SiwaHk collection made

by Barnum Brown in India.

THE LIBRARY

ARARE item among the recent accessions, in

the American Museum Library is the Cen-

iurie de Lepidopteres de I'llle de Cuba, Decade

I-II, by Felipe Poey, 1732, long wanted and now

a permanent accession, while three travel works

by Linnffius have brought the Library nearer its

goal of a complete collection of Linnseana.

New material is represented by the following:

Salamanders of Japan. By Katsuya Tago. 1931. A
volume of inestimable value to the worker in that field

but not widely known in America because it is in the
Japanese language and not part of a scientific series.

Dictionary of Chinese Geographical Names. By Lin Chun-
Jen.

A Comprehensive Chinese Gazetteer. By Tsang Li Huo and
others. Two titles, issued in 1930 and 1931 respectively,

which facilitate the locating of specimens from this

vast but scientifically little-known country.
Wissenschaftliche Ergehnisse der Deutschen Atlantischen

Expedition auf dem Forschu7igs-und Vermessungsschiff
-Meteor." 1925-1927. Bd. X and XIL 1932.

Wissenschaftliche Ergehnisse der Dr. Trinkler' schen Zentral-

asien Expedition. 2 volumes. 1932. These reports
are important additions to the literature on scientific

expeditions.
"Die Selk'nam." By Martin Gusinde. 1931. This forms

Band I of Die Feuerland Indianer, a notable and com-
prehensive work on the inhabitants of the Tierra del

Fuego.

T IBRARIES IN National Parks.—The
•*—

' American Library Association through its

Committee on Libraries in National Parks is

helping to build up the libraries in the various

national parks of the country. Except in the

case of four or five of the largest parks, most of

these Ubraries are at present mere office collec-

tions, usually in the superintendent's or park

naturalist's office. Not only are books about

the national parks themselves needed, but all

kinds of natural history books, both manuals and

essays. There is not a single branch of natural

history that is not of direct interest in some one of

the national parks. Anyone interested in assist-

ing this project is requested to write to the

chairman of the committee, C. Edward Graves,

Librarian, Humboldt State Teachers College,

Areata, California.

NEW PUBLICATIONS
Heredity and Variation: Continuity and Change in the

Living World. By L. C. Dunn, D.Sc. University
Society Incorporated. New York. 1932.

DROFESSOR Dunn's book is a delightfully

^ lucid and readable exposition of the problems

studied, the methods employed, and the results

so far attained in the science of genetics, with

its scant, historical background and its present

engrossing importance. By the use of descriptive

charts and tables he shows typical inheritance of

various characteristics, proceeding in regular ratio

according to a seemingly fixed rule for all char-

acters observed. As the same ratio is obtained

"wherever a cross involving two independent

characters showing dominance is followed into

the second generation, the conclusion is that the

two pairs of genes involved are transmitted in

inheritance in complete independence of each

other." The author remarks: "The individual

therefore seems to be a kind of mosaic, a tem-

porary aggregation of units, assembled for his

lifetime but shortly to be dissipated among his

successors." He modifies this conclusion imme-

diately because of the undeniable fact that, while

all the various units of physical and mental

traits seem to be independent units, inherited

in chance combinations, yet they do produce a

unity in the individual, acting together and more-

over, acting only within the limits of the environ-

ment. In other words, what is really inherited is

"the capacity to react in specific ways to specific

environment."

In a chapter on the Mechanism of Heredity the

author reviews the biological process taking place

within the reproductive cell and the significance

of the paired chromosomes. Knowledge of breed-

ing processes and their results has been obtained

chiefly from the study of the vinegar fly

—

Droso-

phila nielanogaster—which because of its fertihty,

short breeding period (12-14 days) and the ease

with which it may be kept in the laboratory, has

been the form selected for most of the experi-

ments. The results of these show that "all genes

which determine the characters of the organism

are located in the chromosomes; that each gene

has a definite location in a specific chromosome

and that the laws governing the distribution of

the genes are actually the laws governing the

distribution of the chromosomes and their parts

to the germ cells." The establishment of the

proof of this conception has been the work of

Professor Morgan and his associates.

The discovery of the X, or sex, chromosome as

an exception to the supposed rule of paired

chromosomes, led to the discovery of other im-

portant exceptions. The "linkage" of certain

genes in their original combinations when they

pass to the offspring was first noted as an excep-

tion to Mendel's law of independent assort-

ment and was followed by the discovery that such

linked genes are carried in the same chromosome.

Therefore Mendel's principle should apply only

to genes from different chromosomes. Intensive

study on this point resulted in identifying groups

of linked genes with particular chromosomes,

as well as the absence of certain groups of genes

wdth the absence of certain chromosomes. Thus

the actual factors of inheritance were found.

The author quotes aptly a saying of William

Bateson 's :
" Treasure your exceptions.

'

'
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The value of this sayiiii^ coiitimicd to be

demonstrated, for in some cases the hnks between

Hnked fz:enes were broken and thus "cross-overs,"

their processes and results were made known and

the further idea suggested that the frequency of

these cross-overs, or breaks, depended upon how-

far apart the genes were. The mapped results

of experimentation show the invisible, sub-

microscopic genes in location, position, linkage,

anti character, so that the author is able to say

for the genus Drosophila that "these animals may
now be made uji to order, somewhat as a prescrip-

tion is filled." Similar maps are being made for

other animals and for plants.

With regard to the origin of new hereditary

characters, so long bound up with the influence

of environment in the popular mind, it has been

shown for all these variations that have been

studied that the change is inside the organism,

not outside. The gene itself seems to be the only

agent for heredity. Many variations arising in

the progeny are shown to be the result of new
combinations of old genes, the appearance of old

characters hitherto hidden but brought to light as

"recessives " due to some new combination. "Mu-
tations" or "sports," new hereditary characters

which breed true from the start, seem to arise

from such sudden and unexplained changes in the

gene itself that De Vries believed them to be

spontaneous, which, as Professor Dunn admits,

is only to confess our ignorance of their cause.

However, even this occult occurrence within an

invisible part has been brought a little into the

light and the appearance of a new gene is know^n

to be heralded by a change of the chromosomes,

most often a change in a single point on a chromo-

some.

Such studies of inheritance appUed to man were

initiated by Francis Galton as a science of

eugenics, with the hope of making the same im-

provements in the human stock by eliminating

the unfit, including the insane, criminal, and

degenerate elements, and encouraging the produc-

tion of healthy offspring,—surely a reasonable

wish which, strangely, has aroused much opposi-

tion.

The author's statement with regard to heredity

and environment is that these two influences can

never be opposed but must continually cooperate

throughout nature. Inheritance then consists in

the following process: "We receive from our

parents two minute single cells containing an assort-

ment of molecules of living substance—genes.

Some of these specify the kinds of reaction which

shall take place between our bodies and minds

and our surroundings. The end result of our

development depends on both factors."—W. K. G.

Les Oiseaux de I'Indochine Francaiae. By J. Delacour
utkI 1'. ,)ul)()aill(". Iiitcrnutioiiul Colonial ExpoHition,
I'liris, ncil. t VolunicM. Jto, 12.")!) panca of text, 67
pliitcs in color, 1 toxt-fiKurc, 2 maps.

I ONG neglected by ornithologists in the past,
•*—

' French Indo-China has been undergoing
systematic exploration for birds since 1923 by
Mr. Jean Delacour, ably seconded by Mr. P.

Jabouille, recently governor of Annam. Their
rich collections and many new discoveries have
been the subjects of frequent communications in

scientific periodicals, such as the Ibis and I'Oiseau,

and of several special reports on Mr. Delacour's

expeditions. In these undertakings he had the

cooperation of the high officials of the French
colony, many European residents, and the Kelley-

Roosevelt Expedition of the Field Museum of

Natural History.

These continued efforts were amply rewarded.
The avifauna of Indo-China was found to be even
richer than anticipated because of its diversified

topography, with a long, broken chain of high-

lands extending down from the north and aiding

the dispersal of groups of montane birds. The
southeastern part of Asia is a section of the

Oriental Region advantageously situated for its

colonization by varied families and orders of

birds, with climatic conditions most favorable.

The International Colonial Exposition of 1931

offered a fitting occasion to bring out this splendid

report on the Birds of French Indo-China. Ex-
cept for new forms still possibly to be discovered,

a complete review of the avifauna is here pre-

sented. No less than 954 forms of birds, all

occurring in the country, are described in the

work, with notes on distribution and habits, and
1 18 distinct species, as weU as a number of races,

are beautifully illustrated in color.

One cannot escape the feeling that Indo-

China possesses an unusually colorful bird fauna.

This is especially true because of the many
pheasants, fruit-pigeons, bee-eaters, pittas, sun-

birds, and babblers, while even the woodpeckers,

represented by many species, include a goodly

number of bright hues.

In addition to coloration, the birds of Indo-

China offer a "professional" attraction, in that

so many are local forms found nowhere else.

Such birds, thus far, are rarities to be seen in

few museums, and Messrs. Delacour and Jabouille

have done a noble service in figuring so many of

them in full color.—J. P. C.

The Voyage of the Beagle. Adapted from the Narra-
tives and Letters of Charles Darwin and Capt. Fitz-
Roy by Amabel Williams-Ellis, Helped by Ann,
Stephen, Susan, Charlotte, and Christopher Williams-
Ellis. Illustrated by Kaj Klitgaard. J. B. Lippincott
Company. 1931.

jV/fRS. Williams-Ellis' compilation is a
^"•'- singularly direct and forthright narrative
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of the adventures of Charles Darwin and others

on the "Beagle." One wonders whether the

fact, announced on the title page, that the author

was "helped by" her family, may be partly

responsible for the clear simplicity of the story,

for there is nothing that a child of almost any

age could not understand and the episodes re-

lated are all such as might have been prompted

by " Now put in this," and "Now tell about that."

The stories selected of trees, insects, spiders, and

animals might well be a child's first incentive to a

friendly investigation of the world about him.

But the book is much more than a juvenile

natural history. It takes on a few of the propor-

tions and marks of the novel in its excellent char-

acterizations and in the interplay of personalities.

Darwin's own youthful individuality shines out

in eagerness and modest self-appraisement. It is

pleasant to read from the letters of the man who
was to receive the highest awards from posterity

these words: "I trust and believe that the time

spent in this voyage will produce its full worth in

Natural History; and it seems to me the doing

what little we can to add to the general stock of

knowledge is as good an object of life as most

people have." His quick and eager enthusiasm

was apparently equal at that time for all sides of

natural history. He says of himself on one occa-

sion that he "is red-hot with spiders," but his

warmth is apparent to the reader in his descrip-

tions of practically everything that he saw and

heard on his voyage and his trips overland. All

these things may be found in much greater

detail in the various sources from which the book

has been compiled, but at the cost of much search-

ing through the Voyage, the Letters, the Auto-

biography and the two-volume account of

Captain Fitz-Roy. Mrs. Williams-Ellis has really

made an abridged source-book for she has inter-

polated only the briefest notes in order to bring

the parts of her narrative in sequence and has

filled out the selected incidents from each of the

sources mentioned. There is naturally nothing

new in the subject-matter; but more than two

thousand pages are here concentrated in 278 and

the editor has lowered a barrier of several weighty

volumes between the child and Darwin's stimulat-

ing companionship. The book will be enjoyed

equally by adults who like to skim the cream from

their intellectual nourishment.

It is a pity for young readers of the book that

in some of the interpolated paragraphs (marked

W-E) the English is not as accurate as the sub-

ject-matter; "different to" is going to be a

handicap to the child that trusts the printed

word. Unfortunately also the proof-reading has

been so careless that in parts one is tempted to

believe that the misspelling was planned in order

to emphasize the juvenile style, especially as the

errors occur most often in the "W-E" parts.

But this theory lacks point and is inconsistent

with the mature and illuminating comments of

the author of these sections.—W. K. Gregory.

NEW MEMBERS

SixCE the last issue of Natural Histoey, the following
persons have been elected members of the American ^lu-
seum, making the total membership, 11, .532.

Associate Benefactor

Mr. RiCHARj) Archbold.

Patron

Mr. Frank Johnson.

Life Member

Mr. Howard L. Sctton.

Sustaining Member

Mrs. Ellen Stevens Whitall.

Annual Members

Mesdames C. K. Eagar, Elliot C. R. Laidl.iiw, Henry
Lang, Lavinl-^. B. Mansfield, Henry L. Moses, Maurice
Rashbaum, E. Allan Wood.
Misses Maya S. Bamford, Doreen D. Canaday, Virginia
A. CoGAN, Grace A. Douglass.
Doctors S.oiuEL Leonard Bailey, R. L. Biddle.

His Excellency Paul May.
Messrs. Charles Lesley Ames. Xorman G. Andreixi,
Harry A. English, John A. Kingsbury', Archibald R.
Livingston, Fred Ludekens, Louis H. Powell, Hor.'VTIo
R. Reed, Morton H. Staub, Harold von Schmidt.

Associate Members

Mesdames Edward H.A^tgle, H. A. Haring, H. F. Moore,
Norman H. Parsons, Waite Phillips, K. B. Spencer.

Misses Marie Hubhecht, Dorothy Park Latta,
Dorothy' L. Myers, M.\delene E. Pierce, ^L'^RY Jean-
nette Tucker, Joya W. Weld, Helen Fr.\nces Witte,
L. F. Wood.

Rev. John Kinta.

Doctors Edg.vr M. Bick, Ch,\rles F. Chapman, H.
Llewelly-n Heath, Don J. Knowlton, Edward Allen
Pease, C. K. Sibley, Kenneth B. Turner, Ernst
Waldstein.

Messrs. Percy Allan, James Behr, F. Otway Byrd, Mon-
CURE C. C.ARPENDER, OLIVER T. CraNE, FraZIER CuRTIS,
William R. Desobry, H.arry L. Dunn, Elbert H. Dyer,
Albert Fergu.son, Jr., Robert Frothingham. John
J. Gilbert, H. J. Gr.'INT, John A. Griswold, Jr., Fred
H.\^skel, Sydney M. Higgins, Howard Huey, John H.
Kane, Xichol.\s Larzelere, C. B. Lister, John Fr.\.ncis
Lonergan, Perry' Lester >I,\chl.\n, Edw.\.rd M.anlet,
A. J. Marino, James D. Meredith, Kurt W. Mews,
Lewis L. Middleton, F. Mo.mose, Ernst D. Moohe,
Christopher Morley, Jr., S.vmuel N.^.th.\n, R. McD.
Xeale, G. Edward Pendray, Milton H. Phillips,
George W. Raynes, Frederick Reidemeister, John C.
Rice, S. Pierre Robineau, August A. Rubel, M.vx. H.
RUH.MANN, HaRL.OC ScOTT, Jr., ROBERT W. ShaW, F. H.
Shirck, O. H. Simonds, Bertr.\nd W. Squier, Andrew
J. STEELiiAN, Joseph H. Stevenson, William M.\xson
Stillman, Wm. S. Street, Edwin C. Weeks, W. T. Weis-
singer, 3d., Joseph Wendel, Ricardo Zulo.*.g.\.



THE AMERICAN MUSEUM OF NATURAL HISTORY
FOUNDED IN 1869

SI
XTY-ONE years of public and scientific service have won for the American Museum of Natural
History a position of recognized importance in the educational and scientific life of the nation,

and in the progress of civilization throughout the world. Expeditions from the American
Museum and members of the scientific staff are interested in facts of science wherever they

may i)e found. As a result, representatives of this institution are forever studying, investigat-

ing, exploring, not merely in their laboratories and their libraries, but actually in the field, in remote
and uncivilized corners of the world, as well as in lands nearer home.

From these adventuring scientists and from observers and scientists connected with other

institutions, Natural History Magazine obtains the articles that it publishes. Thus it is able

to present to the members of the American Museum the most fascinating, the most important,

and the most dramatic of the facts that are being added to the sum total of human knowledge.

MEMBERSHIP NEARLY TWELVE THOUSAND
For the enlargement of its collections, for the support of its exploration and scientific research,

and for the maintenance of its many publications, the American Museum is dependent wholly upon
members' fees and the generosity of its friends. Nearly 12,000 members are now enrolled and
are thus supporting the work of the Museum. There are ten different classes of members, which
are as follows:

Associate Member .
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EDUCATION el ^^M^ B EXPLORATION

IXTIETH ANNIVERSARY ENDOWMENT FUND. Already, $2,500,000 has been

contributed to this $10,000,000 fund, opened in January, 1929, to commemorate the Six-

tieth Anniversary of the Founding of the American Museum of Natural History and to

further the growth of its world-wide activities in Exploration, Research, Preparation,

Exhibition, Publication, and Education. Committees are now engaged in seeking the $7,500,000

which remains to be contributed. It is greatly to be desired that this fund, so vital to the scien-

tific and educational progress of the Museum, shall reach completion at an early date.

EXPEDITIONS from the American Museum have been constantly in the field for years, gather-

ing information in many odd corners of the world. During 1931 twenty-three expeditions visited

many distant portions of the globe. In 1932, however, owing to the hmitations of funds, expeditions

will necessarily have to be eliminated except as they are financed by gifts. In this work of exploration,

consequently, the American Museum especially needs the generous help of its many friends in order

to further the scientific work of the institution. Contributions to this phase of the work of the

Museum are of more than usual value, and the Museum will be glad to discuss any angle of its de-

layed program of exploration with anyone interested in aiding this work financially.

SCIENTIFIC PUBLICATIONS of the Museum, based on its explorations and the study

of its collections, include the Meynoirs, devoted to monographs requiring large or fine illustrations

and exhaustive treatment; the Bulletin, issued in octavo form since 1881, dealing with the scientific

activities of the departments except for the department of anthropology; the Anthropological

Papers, which record the work of the department of anthropology; and Novitates, which are devoted

to the publication of prehminary scientific announcements, descriptions of new forms, and similar

matter.

POPULAR PUBLICATIONS, as well as scientific ones, come from the American Museum
Press, which is housed within the Museum itself. In addition to Natural History Magazine,

the Journal of the American Museum, the popular publications include many handbooks, which

deal with subjects illustrated by the collections, and guide leaflets which describe individual exhibits

or series of exhibits that are of especial interest or importance. These are all available at purely

nominal cost to anyone who cares for them.

THE LIBRARY of the American Museum is available for those interested in scientific re-

search or study on natural history subjects. It contains 108,000 volumes, and for the accommo-

dation of those who wish to use this storehouse of knowledge, a well-equipped and well-manned

reading room is provided. The LIBRARY may be called upon for detailed lists of both popular

and scientific pubHcations with their prices.

COLLEGE AND UNIVERSITY SERVICE. The President of the Museum and the Cura-

tor of Public Education are constantly extending and intensifying the courses of college and uni-

versity instruction. Among some of the institutions with which the Museum is cooperating are

Columbia University, New York University, College of the City of New York, Hunter College,

University of Vermont, Lafayette College, Yale University, and Rutgers College.

PUBLIC AND NORMAL SCHOOL SERVICE. The increased faciUties offered by this

department of the Museum make it possible to augment greatly the Museum's work, not only in

New York City pubhc schools, but also throughout the United States. More than 27,945,076 con-

tacts were made with boys and girls in the schools of Greater New York alone, and educational

institutions in more than thirty-three states took advantage of the Museum's free film service during

1931 . Inquiries from all over the United States, and even from many foreign countries are constantly

coming to the school service department. Thousands of lantern slides are prepared at cost for

distant educational institutions, and the American Museum, because of this and other phases of

its work, can more and more be considered not a local but a national—even an international

—

institution.

THE AMERICAN MUSEUM OF NATURAL HISTORY
77th STREET and CENTRAL PARK WEST

NEW YORK, N. Y.
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A GENERAL VIEW OF MONTE ALBAN
The scene of the rich archseological exploration in the winter of 1931-32 when Prof. Alfonso Caso

discovered a royal tomb with all its treasures intact

{See "Reading the Riddle o Ancient Jewels, " Page 464).
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CANVASBACK DUCKS IN

NORTHUMBERLAND
Observations on the Breeding and Behavior of an American Species of Wild

Fowl in Northern England

By viscount GREY OF FALLODON

With an Introdtjctory Note and Photographs
By Frank M. Chapman Curator of Birds, American Museum

1KN0W of no place where closer rela-

tions have been established between

birds and man than at Fallodon. To
observe how life there is enriched by this

association is to see realized the potential

value of birds to mankind. The luxuri-

ance of the woods, the smooth greenness

of the daisy-sprinkled lawns, the beauty

of the gardens, the charm of the ponds,

the appeal of walks through dense shrub-

bery are all enhanced by the birds that

inhabit them. The air itself is musical

\^ith the songs of birds and animated by

their passing forms.

The doorways at Fallodon afford close

contact with their surroundings. They
might in truth be called "out-of-doors"

for one steps through them direct on to

path or turf to find perhaps a moor hen

(close ally of our Florida gallinule) at his

feet, with a blackbird near by, while at a

feeding-stand within arm's length tit-

mice of several species, chafiinches, robins,

and green finches rapidly succeed each

other.

Before one has time for a second step a

gaily attired mandarin drake asks for

food in a manner that will not be denied.

If his wants are not promptly supphed he

may enter the open door behind you to

forage for himself. Thus at once is

demonstrated the confidence that pre-

vails between birds and man at Fallodon.

I think that St. Francis would have felt

at home there.

It is the ducks that chiefly distinguish

the bird-life of Fallodon. Ornithologically

they are "'Rild ducks," but the term

"mid" here acquires a new meaning for

in truth the ducks of Fallodon are the

tamest of birds. But they are ''wild''

in the sense that they are not of domesti-

cated varieties and that (with few excep-

tions) they are in full possession of their

powers of flight and free to come and go as

they please. The population, therefore,

varies with the season and, indeed, from

day to day, but at times it may reach

two hundred birds. In May last I

counted twent}' different species; two
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years before, twenty-three. The birds Hve

in and about two small, intimate ponds,

which are more or less surrounded by dense

undergrowth affording favorable nesting

sites. Both are enclosed by a fox-proof

fence which includes also the lawns and

gardens. Duck enemies within this area,

whether furred or feathered, are killed.

This is primarily a sanctuary for ducks

and if, as happened last spring, a jay

destroys ducks' eggs, it receives the same

treatment as its fellow criminals, rats and

weasels.

The larger of the two ponds has an

area of somewhat less than an acre. Here

the ducks congregate during the day. A
little bridge at one end, near the feeding-

pens for young ducks, and a seat at one

side are the morning feeding places, but at

any spot along the shore one may be

greeted by interested groups of birds that

have learned that their appeal for food

will always be honored.

The smaller pond is the scene of the

"evening feed" and this is the climax of a

Fallodon day. It occurs after dinner, at

approximately half past nine by summer
time. The birds have then assembled on

the lawn beneath and near a giant larch

bearing a seat from which they are fed.

At our approach the ducks all start ex-

pectantly toward us; the lawn itself

seems in motion. As we seat ourselves

beneath the larch we are literally sur-

rounded by ducks. They are at our feet,

on the bench beside us, and even on our

heads.

You fortunate ones who have had a

chickadee alight on your hand, consider

the emotions aroused by a mandarin

drake alighting on your cap

!

An eider drake, twenty-one years old

that has been at Fallodon for thirteen

years, is served with a special fare; the

others receive wheat, scattered on the

ground, and bread which they take from

the hand. Practically every bird in the

kaleidoscopic throng is recognized. They

are not merely pintails, or pochards, or teal,

they are individuals, personaHties, whose

history and characteristics are minutely

known. This is clearly shown in the

account of the canvasbacks which, by

request, Lord Grey has written for

Natural Histoiiy.

There is nothing in my more than half

a century of bird study to compare with

this experience—in its significance, as

it illustrates adaptability; in its excite-

ment, as the birds fearlessly cluster about

and on us, rush through the near-by water,

or come and go through the air overhead.

As I now recall this gathering of birds

all eager to reach the hand that has won

their trust, and hear again the high-

pitched, ringing whistle of the wigeon in

the dusk, I read in the daily press of a

gathering of men in Washington all urg-

ing the Federal Government to double,

and more, the period during which they

may legally kill wild ducks. To these

men it is the normal fate of a canvas-

back to be shot, but I'll wager that not

one of them ever got the thrill from a

"double" or a score of "doubles," that

was Lord Grey's when after an absence

of seventeen months one of his canvas-

backs returned to Fallodon and the same

day fed from his hand.—F. M. C.

iiiiiinpiiiiiiiiiiwiiii"''



CANVASBACKS OF NORTHUMBERLAND

FEEDING A CANVASBACK
A male canvasback has left the water to take bread from the author's hand

SOME years ago two very enter-

prising and successful breeders of

water-fowl, Messrs. Maclean &
Wormald, procured some eggs of canvas-

back ducks {Nyroca valisineria) from

North America and eventually succeeded

in establishing a stock. From this stock

I obtained a pair of birds in the autumn
of 1929. The duck was a bird of 1928 and

the drake a young bird of 1929. They

were pinioned birds and tame, so that

they joined the other water-fowl at once

in coming to the morning and evening

feeds. The drake was the more enter-

prising and clever bird of the two. He
discovered the way to the farther pond

many days before the duck; he was also

the first of the two that had the courage

to take bread from a human hand.

The birds showed no attachment to

each other or inclination to keep together

until the spring of 1930. On May 17,

the duck had laid two eggs and appeared

to be beginning to sit. On May 21 she

was sitting steadily on five eggs. The

nest was among rough herbage about two

feet from the edge of the bank, which was

at that place about two feet above the

level of the water. The nest was by the

farther pond about 300 yards from the

feeding place, which is at the nearer end

of the nearer pond. Either because the

duck was reluctant to make the journey

to the feeding place or because she did

not go there when the feeding was in

progress, she developed a liking for

bread. Whenever I took a seat on the

side of the pond opposite to her nest, she

would leave the nest, swim across the

pond (some 30 yards), com.e out to me
from the bank and feed readily from my
hand. But she sat well, and on June 18

she brought five young birds on to the

water. She soon lost one of these, but

she was a good mother and reared the

other four. The young birds were very

shy. They discovered the soft food that

is placed in specially adapted wire netting

cages on the ponds for j'oung ducks in

the breeding season, but they would not

enter and feed while any human being

was near. It is a habit of the gardener



THE LARGER POND
The picture was made from the

seat at which the author is feeding

a male canvasback

A CALIFORNIA REDWOOD
(Sequoia sempervirens)

AT FALLODON
The woods at Fallodon have been
largely planted. For this reason

there is a more intimate relation

between tree and man than where
the history of the trees is unknown.
This redwood was planted about

1845
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Both of the California Sequoias
thrive in England. This tree was

planted about 1862

A FEMALE CANVASBACK FEEDS
FROM THE AUTHOR'S HAND

This is probably the bird that left

Fallodon in December, 1930, and
was absent until Mav, 1932
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to put a supply of food in the cages four

times a day. He often spends a quarter

of an hour or more in giving the food, and

in this way a large proportion of the young

ducks are tamed and many will feed from

the hand. But the young canvasbacks

would not come to feed till the gardener

went away. A friend who lives near also

takes part in taming the young birds,

and when I am at home I spend much

time in the same way.

For five weeks the young canvasbacks

were obstinate and impervious to all

coaxing and no impression was made on

them. The mother duck also ceased to

feed from the hand, but she would come

with her brood near enough to pick up

food thrown to them on the water. They

became very fond of bread and late on

summer evenings when most of the ducks

were at the regular feeding-place and I

could get the canvasbacks by themselves.

I knelt, leaning over the edge of the bank,

throwing small pieces of bread to the

canvasbacks. In this way evening by

evening I drew them nearer till at length

in the dusk one evening a young canvas-

back snatched a piece of bread from my
fingers. Then the frost of suspicion and

fear began to thaw. I continued my
coaxing and in a few days three of the

four young canvasbacks would come to

me for food and take it from the hand

with confidence. The fourth young bird,

though coming close with the others,

could never be induced to feed from the

hand.

They were seen to be on the wing on

September 11, and the gardener, who saw

one or other of them take a long flight

round in the autumn, was astonished at

the speed of their flight.

My fear was that they would leave me
in October, but I preferred to run this

THE AUTHOR WITH TWO AMERICAN GUESTS

At any spot along the shore one may meet groups of interesting birds. Here are a male canvasback

and a male American wood duck
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the other ducks till early in June, 1931,

when it disappeared, having no doubt

been prompted by a desire for change of

place and perhaps of food. Had she

wanted a mate she would presumably

have left in search of one before June.

But I should doubt if female canvasbacks

breed before they are two years old.

In 1931 the pinioned canvasback duck

nested again very near to the nesting

place of 1930. She laid six eggs, began

to sit on May 14, and hatched the eggs

on June 12. But she mismanaged her

affairs sadly. Three of the young birds

that were the first to hatch left the nest.

The duck did not go with them; they

took to the water alone and perished.

Eventually the duck came on to the water

with one young bird. This she reared

and at the date of writing (October 30,

1931) it is still on the pond. It was first

seen to fly on August 22. It is a fine

bird showing male plumage and comes

regularly to the sunset feed of wheat.

It will also come on land for bread but

has only just begun to take food from the

hand, and this with great diffidence.

It is not right to found a general con-

clusion on the behavior of one pair of

birds, but the slight experience that I

have had suggests certain characteristics

that may perhaps be confirmed by ob-

servations on a larger scale. My observa-

tion so far leads me to suppose that there

is little attachment between the male and

the female canvasback. They do not go

in a pair or take notice of each other

except in the breeding season. In this

they resemble our common pochard

{Nyroca ferina). The duck is a good

mother showing sense and care when the

young are hatched. The drake, as in the

case of Nyrocaferina, takes no notice of the

young. The young birds are by nature

very shy but with care and patience they

can be made very tame; the drakes be-

A MANDARIN DRAKE ON THE AUTHOR'S HEAD
The Chinese mandarin duck thrives at Fallodon. Possibly because it is a tree-nesting duck it com-

monly alights on one's head or shoulder when in search of food
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A BUSY COKXEK
During: the day there are always numbers of ducks on the larger pond near the food-pens for duck-
lings. In addition to the Brazilian teal that the author is feeding there are seven species of ducks

in this picture

come more tame than the ducks.

Whether the young birds would stay or

could be relied upon to return sufficiently

to maintain the species full winged and

yet tame, I cannot say from my own
experience. The young birds are not in

so great a hurry to go away as young

Nyrocaferina are, but some individuals of

the latter species always return and the

species has been well maintained on my
ponds for some years entirely by full

winged free birds. My old duck canvas-

back often utters a small sound that

makes her presence known, but the drake

is silent except in the breeding season,

and even then he is not noisy. Early in

December, 1930, just before my young

drakes went away, I heard them and their

father uttering sounds that suggested

rivalry; and it may be that if my adult

drake had the company of others of his

own sex he would be less silent. Neither

he nor the young drake of this year have

been heard to utter a sound yet this

autumn.

In the plumage of both sexes of the

canvasback there is resemblance to our

pochard {Nyroca ferina), but the male

canvasback is the brighter bird. The

canvasbacks are the larger and finer of

the two species, more elongated in shape.

On the other hand, the young canvas-

backs, when first hatched, are more like

the young redheads {Nyroca americana)
;

but the latter are still more beautiful.

Indeed very young redheads, when first

hatched, are of a golden color and among

the most beautiful of all duckhngs known

to me.

I fear that this fragmentary experience

may have little that is new for American

readers to whom canvasbacks are much
better known than thej^ are in England,

but the recent introduction of this famo\is
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A SITTING CANVASBACK
It was not desirable to remove the vegetation partly con-

cealing the bird and she may, therefore, be seen only

dimly in the foreground. For three successive years she

has nested in this thicket

American species here may give some

interest to an account of the ready

breeding of a pair of pinioned birds left

to hatch their own eggs and rear their

own young, and to the behavior of the

young birds when allowed to grow up

unpinioned and free.

POSTSCRIPTS

May 25, 1932.—What preceded was

written in October, 1931. Since then there

have been further interesting experiences.

The original pionioned canvasback has

nested again in the same site as last year

and is now nearly due to hatch. This

confirms the impression that canvasbacks

reared in captivity are very ready to nest.

The young drake reared in 1931

has never gone away though full-

winged and free. On March 27,

1932, I was astonished, when

sitting on the seat at the farther

pond, to find myself in the

presence of two female canvas-

backs expecting bread. One of

these, of course, was the old

pinioned duck, the other was a

bird that had been away and

returned. She would not take

bread from the hand but picked

it up when thrown to her. At the

evening feed she presented herself

with the others and when my
friend went to put soft food as

usual in a trough level with the

water, especially placed there for

an eider drake, she followed him

and went into the water to get

some of the food. She then flew

on to the bank and had a long

feed of wheat close to my feet.

Her actions proved beyond doubt

that she was the bird of 1930 and

had left me in June, 1931, and

thus had been away for fully nine

months. This bird is still here.

But a still more remarkable

thing has happened. On May 17,

1932, the gardener, who takes great inter-

est in the birds, said to me: "There is

a mystery among the ducks; there is a

third female canvasback."

This bird was not only tame but would

take bread readily from the hand, and

was evidently the female that had left

me in December, 1930, and had not since

been seen at Fallodon. It had therefore

been absent for seventeen months. I

have no means of knowing where these

two returned birds had passed their

months of absence, but they had some-

how escaped the perils of life in a wild

state and had thriven. Presumably,

therefore, they have led the life of wild

birds, but immediately on returning to
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the home of their birth tliey behaved as

if they had never been al).sent.

In March, when the first canvasback

returned, I felt sure that the unmatcd

drake of 1931, who was still with me,

would mate with her, but he has shown no

disposition to do so with either of the

returned birds, and he and they remain

unmated. On the other hand, a male

pochard, who has also been away for

several months and has recently returned,

is paying assiduous court to one of the

returned canvasbacks.

June 16, 1932.—On May 28 the old

canvasback brought a fine brood of

eight young ones on to the water. The

next day was cold, with so much rain

that a heavy flood was caused. It was

assumed that the newly hatched brood

would not survive, but only one of them

perished. The other seven have grown

well, and are now thriving. They are,

as my previous young canvasbacks have

hvvw, independent and shy. If they

happen to come within reach, they will

take soft bread and dry meal thrown to

th(mi on the water, but they will not yet

come near the hand, and do not connect

the human presence with food, though the

mother takes food readily from the hand

on the water or on land.

The two canvasbacks that returned

have again gone away, and also the

young drake of 1931.

In so far as any general conclusion can

be drawn from these experiences, it is

that young canvasbacks, left free, will,

unless unsettled by ice, remain where

they have been reared till late in the

following spring, but will then leave;

that a canvasback is a very good mother;

and that the young are very strong and

healthy birds from the moment of

hatching.

DOORSTEP MANDARINS
The male is feeding from the author's hand. The femah^ is at the right. At

times they enter the door opening into the Hbrary to forage for themselves
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Ritualistic Meaning of the Ancient Mixtec Inscriptions
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FOREWORD

THERE arose great interest last

winter when Professor Caso, exca-

vating the ruins of Monte Alban,

Oaxaca, Mexico, found a royal tomb with

all its treasures intact. Since Professor

Caso is the authority in the field of Oaxacan
archaeology, the historical and scientific

data pertaining to the tomb were

completely recovered. The rings and
necklaces of gold, the cups of crystal,

and the other jewels comprising this

treasure have been made known through

popular articles in the press and current

periodicals, but little has appeared as yet

to tell us who the makers of the treasure

were and when they lived.

It is especially fortunate for the readers

of Natural History that Professor Caso,

foremost authorities on Mexican pre-

history, consented to give in these pages

his first analysis of the significance of his

finds. One of the greatest of Egyptologists

said that "Museum collections are but a

by-product of history," and in the follow-

ing article the reader will see that archae-

ology is not merely grubbing in the ground

for curiosities, but is instead a method of

historical research. Professor Caso uses

his magnificent material to tell the story

of these forgotten civilizations, not as

collateral for personal aggrandizement or

romantic interest.

Previous to Professor Caso's work at

Monte Alban much digging but little

historical research had been done in the

State of Oaxaca. As a result consider-

the discoverer of the tomb and one of the able collections were amassed but very
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little was known of tliciii. Thi' work of

Professor Saville for the American Mu-
seum stood out I'roiu this welter of pot-

himtin^-, and his Oaxacan collections now
in this Museum are amonp; the host docu-

mented in the world. Professor Caso,

liow(>v(>r, has succeeded in distinguishing

the culture of the indigenous Zapotec of

the State of Oaxaca from tlu^ intrusive

Mixtec civilization that was closely affili-

ated to the Aztec or ''Mexican" civiliza-

tion to the north. It is quite conceivable

that in future research he may find even

earlier civilizations than the Zapotec and

may possibly connect them with the

Mayas to the south.

In this article he places great reliance

on the native inscriptions inscribed on

stone and written on leather or paper.

Such writing has as yet been found only

Miiiong the Maya of Guatemala and Yuca-

tan, among tlie Zapotecs of the Oaxaca
region, and in the region occupied by the

Mixtecs, the Aztecs, and other culturally

affiliated Nahua tribes. Thus the connec-

tions and differences between these three

styles of writing are of the same signifi-

cance to a Mexicanist as the Egyptian,

Greek, and Roman inscriptions are to a

European scholar.

Not only is it a great privilege to wel-

come to these pages so distinguished a

scholar as Professor Caso, but also it is

peculiarly fitting to have an article which

bears so pertinently upon one of the most

important of the Mexican collections in

the American Museum, and which gives

so clear a picture of American intellec-

tual attainment before Columbus.

—G. C. V.

IN
a recent magzaine article I gave a

short preliminary explanation of the

discoveries made at Monte Alban dur-

ing the season of 1931-1932, under the

patronage of the Ministry of Public

Education, the government of the State

of Oaxaca, the Panamerican Institute of

Geography and History, the National

University, and the Alessrs. Morrow, Del

Valle, Melgar, and Velazquez Uriarte.

Wide World Photograph

THE ANCIENT RUINS OF MONTE ALBAN
Outside the City of Oaxaca, Mexico. The tombs uncovered here contained jewels and other reUcs

of a civilization which flourished before the Spaniards came to America
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II /-/ It oilil Photograph

IN ONE OF THE NEWLY DISCOVEKED TOMBS
Professor Caso (left) and Martin Bazan, his assistant; are taking
the measure of a copper pot near Professor Caso's right hand. In
the foreground at the left are the bones of Mixtec chieftains with

pearls resting beside them

I v/ish, however, in this present article

to discuss a specific point, but one very

important to the find : To what indigenous

civihzation do the objects belong?

But before entering into this discussion,

let me briefly relate how we found the

tomb and made the excavation.

The mound of Tomb 7 at Monte Alban

lies immediately next to the western edge

of the road which goes from Oaxaca to the

place where the ruins are situated. This

mound is very little elevated in relation

to the general level of the soil, but it is

located at the foot of a small hillock which

is some four meters high and represents

undoubtedly the substructure of a temple.

On the other side of the road and in front

of the tomb and the temple are the tombs

numbered 3, 8, and 9. Next to Tomb 7

is another little mound which shows a

depression and doubtless contains an-

other tomb which I could not explore in

this season's work, but which I intend to

uncover in the next.

We began the exploration of the mound
over Tomb 7 by cleaning off the upper

part, encountering what seemed to be

the remains of the walls of some small

rooms located on top of

the mound, the floors

of which were covered

by a thick coating of

the stucco used in

Monte Alban to surface

wall>3, their sloping

bases, stairways, and

pavements.

One of the most im-

portant characteristics

of Tomb 7 was a little

ditch approximately 20

cm. wide by 6.85 meters

long, situated exactly in

the back part of the

tomb, parallel to its

transverse axis. (See

plan on p. 468).

In opening up a ver-

tical pit to find the tomb, we had to

break through a second stucco floor,

before we encountered the stones form-

ing the vault. We removed two of

these vault stones and were then able

to descend into the tomb and to meas-

ure its interior length, with a view to

finding the door. To do this, however, it

was necessary to open another vertical

pit before we reached a little ante-

chamber, roofless and full of dirt, in

which appeared, intentionally broken,

three great Zapotec urns with their

pedestals, shown restored in the figure on.

page 467. The central one of these verj^

common urns represents an old god,

probably the god of fire, whom the Mexi-

cans call Huehueteotl, and who in their

mythology was the lord of the central

region of the universe. The urns at

either side are representations of the

Zapotec god called Cocijo, who, as I have

demonstrated elsewhere, is equivalent to

the rain god, called Tlaloc by the Mexi-

cans. {El Vaso de Jade de la Coleccion

Plancarte. Revista Mexicana de Estudios

Historicos. Vol. I, p. 7).

After carefully removing the urns and
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fragments, we were able to find the

entrance to the tomb. It was closed by

means of large stone slabs, and when we
removed these we discovered that the

tloor was almost completely blocked by a

great heap of earth. Between th(^ top of

this earth and the lintel of the door there

remained only a small opening, which we
had to enlarge in order to penetrate to

the interior.

None of the stones which sealed the

entrance had inscriptions, but on the

other hand, forming part of the vault of

the antechamber and resting directly on

the lintel, we found a stone with the

inscription which appears on page 470,

and which has about the same dimensions

as the doorway, so that it is extremely

probable that at first it occupied this

position.

The inscription on this stone is in-

dubitably Zapotec and I was able to read

on it the year "serpent" and the day

"flower," as well as the number 8,

formed by a bar and three dots; but I

could not say whether the sign ought to be

attributed to the glyph "serpent" or to

the glyph "flower," although the first

seems to me more proba-

ble. Beneath the second

of these signs there is a

glyph which I do not

know how to' interpret,

but it could be the

number 4, united to the

day sign.

As can be seen on the

plan of the tomb, in the

longitudinal cross sec-

tion shown on page 469,

there was a layer of

earth inside which va-

ried greatly in thickness.

In the second room,

next to the end of the

tomb, it had a depth of

merely 30 cm., while at

the entrance it almost

hid 1 he door, and we foiuid in ihc project-

ing portions of tlie walls and the lintels,

small heaps of dirt which indicated that

the layer of earth originally reached that

height and later owing to settling, sub-

sided a little until it left, as I have said, a

small opening between its upper level

and the lint(>l of the tomb.

Furthermore, after cleaning away the

earth which covered the tomb and taking

out the objects from the principal burial,

there appeared underneath, small clay

vessels, a fragment of a Zapotec urn like

those found in the antechamber, and a

piece of a metate. The little pots are just

like those which I found in Mound B
during the excavations there, and are of

the type which has always been considered

Zapotec.

Therefore it seems to me unquestion-

able that Tomb 7 in Monte Alban was

used twice. The first burial was made
directly on the floor of the tomb and was

accompanied by the vases, metates, etc.

which I have just described, and by the

Zapotec urns. The door was sealed,

probably with the stone which is now
in the vault of the first room and which

ZAPOTEC URNS FOUND IN THE ENTRANCE TO TOMB 7

These mortuary vessels represent Zapotec gods. The center one is

the Old God while at either side are effigies of the Rain God Cocijo

(See page 466)
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PLAN OF THE MOUND COVERING TOMB 7

The dotted lines represent the plan of the tomb, while the
solid straight lines show traces of walls. The irregular lines

give the contours of the mound. (See page 466)

has the inscription of the year 8 "serpent

"

and the day 4 (?) "flower." Thus both

the urns and the inscription show the

first burial to have been Zapotec.

Furthermore, the very architecture of

the tomb is Zapotec, hke others which we
found in Monte Alban and which Saville

discovered in Xoxo and Cuilapan. (M.

H. Saville, Exploration of Zapotecan

Tombs in Southern Mexico. American

Anthropologist, n.s., vol. 1, pp. 350-362).

The chambers of the tomb are roofed by

the two methods which the Zapotecs used

and which we might call plane vaulting

and angular vaulting. The first consists

of great smooth stones placed horizontally

and resting either on the walls of the

tomb, or, as in the case of Tomb 7, on

stones like brackets which are used to

sustain the roof stones. The first chamber

was so roofed, as can be seen

in the transverse and longi-

tudinal cross sections on page

469.

The second chamber has an

angular roof, formed by two

inclined stones, as can be seen

in cross section AB, on the

diagram page 469. We find

plane vaulting chiefly in cru-

ciform tombs like those of

Mitla and Tomb 3 of Monte
Alban. Angular vaulting, on

the other hand, is more char-

acteristic of the tombs with

niches, like all the others we
discovered in Monte Alban

in this first season of work.

It seems to me very proba-

ble that between the cruci-

form tomb and the tomb with

niches there is a sequential

relation. As a matter of fact

the niches in the tombs are

always three, and are placed

one at the end of the chamber

and two in the walls. It

might follow that these niches

are survivals of the arms of the cross, or,

if the tomb with niches is earlier, then

they have become gradually more im-

portant, until they stand converted into

the little rooms which form the head

and the arms of the cruciform tombs.

At the present stage of our knowledge, it

is impossible to say if the first method of

constructing the tombs was the cruciform

type or that with niches, but the two

methods of construction seem to me to

have a definite relation.

Before entering into the discussion of

the objects of the later burial, I wish to

define what I mean archseologically by

the term Zapotec. As I showed in my
book Las Estelas Zapotecas (Zapotec

Stelae), there is a great resemblance

between the urns thus classified and the

stones with inscriptions which have been
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found at Monte Alhan and otlicr places,

—

Etla, Zaaehila, etc.

Th{^ urns which have in front a figure

usually adorned with great panaches of

plumes, have always been considered

Zapotec, since they are found only within

the territory which this nation used to

inhabit. The stones or stelae with inscrip-

tions have a great resemblance to the urns,

since, as I have shown, on both are repre-

sented the same gods and symbols. The

hieroglyphs which are found on the urns

and the stelae are consequently Zapotec,

and belong to a system of writing un-

questionably related, in a general way,

to that of the Mexicans and the Mayas,

but in reality very distinct. For example,

the signs of the days are very different in

Zapotec writing, from the

Mexican and Mixtec. Even

though I cannot yet give the

order of the Zapotec hiero-

glyphs, the day signs appear

on page 470. On the other

hand, if Mexican glyphs are

compared with Mixtec, it will

be seen that they are the

same, if one excepts the sty-

hstic variations which char-

acterize glyphs as Mixtec

without altering their essen-

tial form. (Page 470).

The year sign is different in

all three: Mexican, Mixtec,

and Zapotec writing, and

probably also in Maya, but in

this last case no year sign has

yet been defined.

The Zapotec year sign is the

face of the god Cocijo or

Tlaloc, who has before his

mouth a mask with serpentine

attributes, in which the fun-

damental characteristic seems

to be an ornament over the

nose made by a disc and a

trapezoid, which in the Mexi-

can codices is the representa-

tion of tile tunjuoise ncjse-plug. 'i'his

adornment accjuires greater importance as

the glyph is simplified, so that I believe it

must be the fundamental part of the sign.

(Page 471).

In the Mixtec and Cuicatec codices and
inscriptions, the sign of the year is a kind

of interlaced A.O., although a trapezoid

sometimes appears united to them (bot-

tom, page 471). The A represents the solar

ray such as we find in innumerable Mexi-

can monuments, like the so-called Aztec

calendar stone for example. The 0, and

the trapezoid which sometimes appears,

represent the same symbol as is found

in Zapotec writing, the turquoise in

the nose of the god Cocijo. In some
representations of this sign one or

4Mt

- CoiJx-Cli

^3
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Jlj^iK&V - ^

PLAN AND CROSS SECTIONS OF TOMB 7

The dotted line EF marks the height of the earth in the tomb.
On top of the earth were found the skeletons and jewels com-
prising the second (Mixtec) burial, and below, inside the earth,
the objects of pottery and stone comprising the first (Zapotec)

burial
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BONE, SHOWING YEAR SIGNS

Reading from right to left, the years 2 Fhnt, 3 House, 4 Rabbit, 5 Reed in rotation up to 13

(destroyeid) Reed. Note the use of the dot system of enumeration and the day sign applied to

that of the year (cf ., p. 473)

both of the god's eyes are still retained.

Among the Mexicans the year sign is

different, since they usually indicated it

by the glyph of the first day in the year,

enclosed in a square, or by the turquoise.

The Mexicans designated with one term,

Xihuitl, both the year and the turquoise

(top, page 471) . The representation of nu-

merals is also different, although we cannot

here make as neat a distinction as in the

preceding cases.

The Mayas, the Zapotecs, and the

Teotihuacanos used dots to express

numbers up to 5, and a bar or bars to

PECTORAL REPRESENTING A TIGER KNIGHT
Showing the vears 10 Wind and 11 House and

the day 2 Flint, (cf., pp. 473-474)

represent 5 or multiples of 5, combin-

ing bars and dots for other quantities.

(Page 471). In no Aztec monument or

codex do we find bars indicating 5, since

they used dots to represent numbers as

high as 13. On the other hand, in codices

and monuments attributed to the Mixtecs

we find both systems used; dots and bars

combined in some, and in others only dots.

Examples of the first are: the Laud,

Cospi, and Fejervary-Mayer codices, and

the stone of Cuilapan. As examples of the

second we shall mention the Vindo-

bonensis, the Nuttall, the Colombino, the

Dehesa, etc., and several of the Borgia

group as well. It should be noted that in

the three codices where the dots and bars

are combined,—Laud, Fejervary, and

Cospi

—

the system of enumeration hy simple

dots also occurs. The last is used for the

coefficients of the days in the ritual

calendar, and, in general, for any calcula-

tion of days. With the system of com-

bined dots and bars, other calculations are

made which cannot yet be deciphered.

The Laud and the Fejervary codices do

not seem like the Cospi to have been

altered subsequent to the original writing,

a fact which demonstrates that both

systems could be used at the same time

and by men of the same culture, in spite

of the proven fact that the Aztecs never

used the combination of dots and bars.

To summarize: The Zapotecs used the

system of dots and bars, the Aztecs that

of dots only, and the Mixtecs both.

We can say, therefore, that in hiero-

glyphic writing and in artistic style there

exists a great difference between the



hkadim; tiik lanDLh: of wcikst .ifavels 473

HEADS OF QUETZALCOATL
The two heads on cither side

represent t^uetzjilroatl. Tlie

one in the middle is Tonatiuh,

j^od of tlie sun. His head
protrudes from the ojien l)eak

of an eafj;le which in turn
projects from a solar disc.

Another cash' hani!;s from the

labret of the u;od. The head
on the rijiht dangles a butter-

fly in its mouth; tliat on the

left a jade, from which hangs
an eagle

material which has hith-

erto been called Zapotec

and that designated as

Mixtec. On the other

hand this latter material

is onl)^ distinguished from

the Mexican or Aztec by the use of the

year sign A.O., by the occasional utilization

of the numerical system of dots and bars,

and by less important stylistic variations.

On this basis, then, I am going to

analyse some of the objects found in

Tomb 7, which, having hieroglyphs, will

permit us to study them. These objects

are principally the carved bones and the

jewels of gold and silver.

The Year Sign.—The year sign, in-

dicated by an intertwined A.O., appears

repeat edl}^ on the carved bones and twice

on the gold pectoral representing a tiger

knight. It is certain that the first 13

years of the indigenous ''century," a

cycle of 52 years, are represented on the

bone (Page 472), and the signs united to

the year glyph are Acatl (Reed), Tecpatl

(Fhnt), Calli (House), and Tochtli

(Rabbit), that is to say, precisely the

signs used by the Mexicans and Mixtecs

to name their years. The Zapotecs used

Ehecatl (Wind), Mazatl (Deer), Malinalli

(Herb), OlUn (Earthquake), signs which

were characteristic also of the Cuicatecs.

It should be noted that the numerical

system of simple dots, rather than that of

combined dots and bars, is used.

In the pectoral representing a tiger

knight (Page 472) we have two dates.

The sign A.O. tells us that we are dealing

here with two years. In the square on the

right the gylph inside the A is undoubtedly

BONES SHOWING DAY SIGNS

The upper bone gives from right to left between the two eagles the first thirteen days of the month,
the lower from left to right the first twelve, (cf., pp. 474-475)



474 NATURAL HISTORY

Colli, or "House," and outside we have

eleven dots which gives us the reading

"Year 11 House."

In the square on the left the sign inside

the glyph A.O. is the head of the wind

god Ehecatl ; and

ten dots surround

the glyph, which

gives us the read-

ing "Year 10

Wind." Outside of

the glyph also ap-

pears another small

sign representing a

flint knife (Tecpatl),

and to this are at-

tached two dots.

Now, in this case

the two years
marked on the two

squares of the pec-

toral cannot belong

to the same calen-

dric system, since

the days Ehecatl

and Calli (Wind and House) are immedi-

ately next each other in the sequence of

the signs (top page 470) and for two year

signs to belong in the same system they

must be five, ten, or fifteen days apart.

The actual list of days follows:

GLYPHS ON THE BASE OF A CUP OF tecaU

(alabaster)

1. CiPACTLi

—

Crocodile
2. Ehecatl—Wind
3. Calli—House
4. Cdetzpallin—Lizard
5. CoATL

—

Serpent
6. MiQUiTZLi

—

Death
7. Mazatl—Deer
S. Tochtli—Rabbit
9. Atl—Water

10. Itzccintli—Dog

11.

12.

13.

14.

1.5.

16.

17.

18.

19.

20.

Ozomatli—Monkey
iVLa.linalli—Herb
ACATL

—

Reed
OcELOTL

—

Tiger
cuauhtli e.^gle
cozcacuauhtli
Buzzard

Ollin—Earthquak ;

Tecpatl—Flint
QuiAHuiTL

—

Rain
XocHiTL

—

Flower

Since each year begins with one of the

above signs, and since the list is repeated

in the same order indefinitely and without

interruption, after 360 days each of the

twenty signs will have been repeated

eighteen times, and to complete the 365

days of the year we shall have to count

five more days from our point of departure.

Thus the first day of one year must neces-

sarily be five days later than the first day

of the year before. For example, if a year

begins with the day Ehecatl, the three-

hundred-and-sixtieth day of that year will

be CipactU, and the last five days will be

Ehecatl, Calli, Cuetzpallin, Coatl, and,

finally, Miquiztli,

which will be the

last day of the

year, causing the

next year to begin

with the day
Mazatl. The fol-

lowing year will be-

gin with Malinalli,

the next with Ollin.,

and the one after

that will begin with

Ehecatl again. In

the same way if the

year has begun with

Calli, the following

years will begin

with Tochtli, Acatl,

and Tecpatl, but

never in the same

calendric system can one year begin with

Ehecatl and another with Calli, as do the

years on the pectoral. On the other hand

the 2 Tecpatl (2 Flint) which appears in

the left hand square is undoubtedly a

day sign, since it is not united to any other

year sign.

We know that the Zapotecs, like the

Mayas, named their years for the signs

Ehecatl, Mazatl, Malinalli, and Ollin,

while the Mixtecs and the Mexicans named

them for the signs Calli, Tochtli, Acatl

and Tecpatl. Moreover, on the calendar

the day 1 1 Calli follows immediately after

the day 10 Ehecatl, yet both these signs

appear on the pectoral.

As a probable hypothesis I suggest that

we havejhere an attempt to correlate the

two calendars, the Mixtec and the Zapo-

tec, and that both signs stand for one and

the same year, called by the Zapotecs 10

Ehecatl and by the Mixtecs 11 Calli.

The complete reading of the pectoral
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would tlu'ii 1)(' follows: "'riic (l:l^ 2

Tecpatl (Flint) of tiie year 10 Ehccan

(Wind) in the Zapotec calendar, which is

equal to the year 11 Calli (House) in the

Mixtec calendar."

The Zapotecs, like the Mayas, com-

puted only elapsed time, so that it is quite

probable that they should name the year

which began with the day 11 Calli

by the last day sign of the preceding

year, that is to say, 10 Ehecatl where-

as the Mixtecs and the Mexicans

computed time while it was actually

elapsing, so that they named the

year which began with 11 Calli pre-

cisely by that day sign. (On page VI of

the Vienna Codex we have also the

Mixtec year sign joined to an owl head,

which is also a Zapotec day sign. Cf . No.

8, bottom of page 471). The occurrence

on the pectoral of the year sign A.O. simi-

lar in every respect to that which appears

on the carved bones, proves the jewel

to be Mixtec.

The Day Signs.—In addition to the

three day signs which we have mentioned,

among all the other signs that appear on

the bones and on the alabaster cup (Page

474), not one is Zapotec, and furthermore

they are in every respect similar to those

which appear in the Mixtec and Mexican

codices. Note for example the top bone

in the illustration on the bottom of page

473, on w^hich from right to left there is

first an eagle head, then the first thirteen

(lays of the calendar, fi'oiii 1 CipactU to 13

Acatl, and finally another eagle head.

The other bone in this same illustration,

on which appear the day signs, must be

read, on the contrary, from left to right.

It also begins with CipactU, though this

figure is almost destroyed, but instead of

having 13 days, it has only 12 and ends

with Malinalli. The dots which occupy

the separating brackets between the day

signs on this bone have no numerical

value. The third bone illustrated on page

472 is the one already discussed, which has

the year glyphs, attached to each of which

appears one of the four day signs, Acatl,

Tecpatl, Calli, and TochtU.

On other bones also there are day signs

used either as the names of people or as

dates. Thus I have found 4 TochtU, 13

CozcacuauhtU, 8 Calli, 8 Ehecatl, 7 Acatl, 5

Quiahuitl, 7 Ollin, 4 Xochitl, 8 Ocelotl.

There is not a single day sign which fails

to appear somewhere, and there are more-

over very important variants which I shall

treat in detail in my monograph. Of all

the bones and objects with hieroglyphs, 7iot

one bears a Zapotec sign, and it cannot be

said that this is because the Zapotecs

made no use of carved bone, since

precisely at Monte Alban, from a place

on the main highway, one of our guards

recovered the three bones figured at

the foot of this page, the designs of which

are more clearly shown on page 476.

The upper one represents an owl and

CARVED BONES SHOWING THE ZAPOTEC GLYPHS
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another hieroglyph that I have not been

able to decipher, although it seems to be a

place name. The one at the left shows

two claws of a bird of prey, perhaps an

eagle, and facing them another hieroglyph

which I would interpret as a bundle or

a knot. The one at the right represents

a conventionaHzed serpent with a great

forked tongue and a graticulated body.

The rattles of the serpent are carved in

the space facing the head.

The three glyphs are of a style com-

pletely Zapotec. Note for example the

glyphs yi and F among the day signs of

the Zapotec calendar shown on page 470,

representing the serpent and owl heads,

taken from Zapotec inscriptions. A mere

superficial inspection is enough to con-

vince one that these three carved bones

are totally different from those found in

Tomb 7.

The Gods.—Representations of gods

are also to be found among the objects of

gold and the carved bones. In the former

the two heads of Quetzalcoatl (page 473) are

of particular interest. Each head projects

from a solar disc, conceived in the Nahua
or Mixtec manner, as we shall see here-

after, and wears over his mouth a sort of

bird beak. But what definitely distin-

guishes these heads as those of Quetzal-

coatl are the twisted ear plugs which in

Mexican (Nahua) are called epcololli and

which are always worn by the wind god

and other associated deities, for example

Xolotl. In the tomb we found several of

I

I'TS

' .^i}3
a.
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FIGURES OF GODS ON THE CARVED BONES
1. Xolotl, god of monsters. 2. Tlaloc, rain god.

3. Tonatiuh, sun god. 4. Quetzalcoatl, god of

life, the ^\^nd, and the planet Venus

these ear plugs life-size, three of gold and

the rest of shell. Never yet have I dis-

covered a representation of Quetzalcoatl

thus conceived, in a Zapotec urn or sculp-

ture.

But without doubt the most beautiful

image of any deit}'

^ among all those we found

in Tomb 7 is the already

famous little mask of the

god Xipe-totec, "our lord

the flaj^ed one," god of

spring, of vegetation, and

of jewelers (page 464).

Although Sahagun tells

DRAWING OF ZAPOTEC GLYPHS
OX BOXES SHOWN ON PAGE

475
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us that ho was a Zapotec god,

under his other name Yopi, he

seems also to distinguish him as

god of the Yopi or Tlapaneca

trib(% who hved enslaved b>-

Mixtcc tribes in the region con-

terminous to the present states of

Guerrero and Oaxaca. (See page

427 in Seler's translation.)

As a matter of fact I never

remember seeing any Zapotec

funerary- urn or stela in which

Xipe appears with the attributes

we are used to see in his attire,

whereas in Mixtec codices his

appearance coincides with that

GOLD PECTORAL OF MANY SECTIONS

Above, the tlachtli or haW game, representing the

skv and the movement of the stars. Next the

Sim. Next a flint knife representing the moon.

Last the toad, s^-mhol of earth

MOON SYMBOLS

On the right and left are eagle heads projecting from solar

discs and bearing in their beaks s\Tnbols of the moon. In

the middle is another representation of the moon

of the little mask. The nose-plug with a

cone in the middle and two lateral bands

shaped like a swallow tail is found con-

stantly in the representations of this deity.

On the bones w^e found portraits of

Tlaloc, Tonatiuh, XochipiUi, Xolotl, Hue-

huecoyoti, Queizalcoatl, identical with these

gods as they are represented in Mexican

and ^Nlixtec manuscripts, but we have had

no such experience wTth the Zapotec urns

and sculptures (see page 467). We could

add the same of the animals, especially

those which are da}^ signs in the Tonala-

matl, but for comparison one need only

see those on the bones here published and

to which I referred above.

The Symbols.—The symbols most

common on the jewels of Monte Alban are

the sun, the moon, the sky, the butterfly,

as symbolic of fire, the chalchihuite (jade)

the tlachtli (ball game), the earth monster,

the falling eagle, the mountains, the repre-

sentation of conquests, etc.

The sun is shown on several pieces of

gold, but most significantly on the many-

sectioned pectoral (at the left). Here, in

the second section it is portrayed sur-

rounded by a river of blood and with four

rays and four jade pendants; at its center

there is a circle with forty-nine dots and a

skull. Probably the jeweler meant to
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THE CELESTIAL BAND
As shown on the carved bones. The upper carving repeats the design of the sun god set in the celestial

band. Thejower shows the band extended with faces of divinities between the rays

make fifty-two dots, such as sometimes

appear in representations of the solar disc.

Again in a small gold disc and others like

it from which project eagle heads, Quetzal-

coatl heads, etc., the sun appears shown

after the Mexican or Mixtec fashion.

The moon appears

three times in these

pendants: twice in the

beaks of the eagles and

a third time on a bangle.

In all three it is shown

as in the Mixtec codices

(page 477). The celes-

tial band in the Mixtec

or Mexican style with

the symbol of Venus

alternating with flint

knives or stellar eyes,

also appears many times

on the bones illustrated

at the top of this page

and once on a large shell bracelet shown at

the right.

The butterfly as a symbol of fire, and

also the jade, are found as pendants in the

beaks of the eagles that decorate httle

plaques and rings of gold and silver

(page 479). The tlachtli or ball game
appears once on the first section of the

multiple pectoral (page 477), and again

as a place name on one of the bones.

The monster of the earth, a toad with his

mouth wide open, is also to be found on

the last section of the multiple pectoral,

and on several bones.

THE CELESTIAL BAND
As shown on a shell bracelet

Conquered towns are indicated by the

place glyph crossed out by an arrow, as is

the rule in Mixtec codices, see for ex-

ample the glyphs on one of the bones

compared with the codices (top of

page 480). On Zapotec stelae the place

glyphs are shown (bot-

tom of page 480) by a

hill,with the name glyph

inside it. The Mexicans

use hills, too, but con-

ventionalized after an-

other fashion ; and thus

we find on one of the

Monte Alban bones

(top figure' at the
right, page 480) a con-

ventionalized hill ex-

actly like those in the

Mixtec codices.

Lastly, the "falling

eagle" or Cuauhtemoc

is very common on the rings. This is

S3anbolic of the setting sun as we have seen

it in any number of Mixtec and Mexican

codices, and as it appears also on a gold

ring published by Saville {The Gold-

smith's Art in Ancient Mexico. Plate III,

c, d).

To summarize: The year sign, the daj^

signs, the portrayals of gods, animals, and

symbols as shown on the objects from

Tomb 7 of Monte Alban are similar to

those in the Mexican and Mixtec codices,

and totally different from those which we
find on Zapotec urns and stelae. On the
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otlu-r liaiul, I luive thoiif>;ht I

perccivcHl Zapotrc stylo similar

to that of the urns and stelae

in (M'l-tain of the g'okl objects

already known; for exanijile,

that published by Saville, plate

1\', of the above mentioned vol-

ume, and the ring (page 480).

In thes(> gold objects I seem to

note a certain difference from

the others already known. On
the othcn* hand, it nuist not be

forgotten that the technique of

working gold seems to have been

the same all over pre-Colom-

bian Alexico, so that it is prob-

able that objects made of that

metal, even when they come
from places at great distances

from each other, should have a

similar appearance.

We can say that all the ob-

jects found in Tomb 7 show great

FALLING EAGLE
(Cuauhtemoc)

Symbol for the set-

ting sun. In his

beak he carries a
butterfly

similarity' with .\ii.\tee (jbjects

and codices and no stylistic

similarity to the style hitherto

called Zapotec, that is, that of

the urns and stelae. We are

forced, then, to accept one of

the two following hypotheses:

Either the objects of Tomb 7

are Mixtec, as contrasted with

other objects found in Monte
Alban and even those placed

with the first burial in the tomb,

which are Zapotec, or else what
we call Zapotec is merely an

older style which was replaced

later by a new one which we call

Mixtec, and as I have already

pointed out in my book The

Zapotec Stelae, this new style

may be credited to the influence

of tribes of the highlands

(Olmecas, Mexicans) in Zapotec

art and industry.

GOLD RINGS

The one in the middle is a falling eagle or Cuauhtemoc. He bears in his beak the glyph meaning jade
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PLACE GLYPHS, AS SHOWN OX THE CARVED BOXES FROM TOMB 7

The first and second glyphs indicate conquered towns, since each sign is transfixed by an arrow.

The third glyph is a conventionalized hill. This place glyph is in the Mixtec style, but a similar

formula is often used to denote towns in Mexican writing fCf. p. 478)

But to decide in favor of one of these

alternatives we need more excavation and

above all stratigraphical excavation.

There seems as yet no pressing reason,

however, to aban-

don the first ex-

planation and to

assume that what

we call Zapotec

and Mixtec are

two successive

phases of one cul-

ture rather than

coexistent mani-

festations of di-

verse cultures; and

as long as no new discoveries are made. I

think it is meet to consider that the two

styles, Zapotec and ]\Iixtec, belong to

distinct tribes who jointly occupied

ZAPOTEC (?j

Showing the head

Oaxaca, and that in the last centuries

before the conquest Monte Alban was a

frontier city between these irreconcilably

hostile tribes. Thus my hypothesis

that the upper
or later burial in

Tomb 7 must be

attributed to the

Alixtecs seems to

me at present the

most acceptable.

In the mono-

graph on Tomb 7

of Monte Alban

which I expect to

pubhsh at the end

of the year, all the jewels we found will

appear in illustration, which will pro-

vide more data for comparison than are

contained in the objects here discussed.

GOLD RIXG
of the god Cocijo

^^
ZAPOTEC PLACE GLYPHS

These glyphs are drawn in a far more rigid style than are

the Mixtec signs shown above, but they also represent

place names. The designating signs are enclosed within

another type of conventionalized hill, which defines these

glyphs as locatives (Cf. p. 478)



On the Nam Hou River

ADVENTURES ON HUNTING TRAILS
OF INDO-CHINA

The Experiences of the Members of the Legendre Indo-China Expedition

in Their Search for Museum Specimens

By SIDNEY J. LEGENDRE
Photographs by Gertrude Legendre and T. D. Carter

THROUGH the bars of the ship rail

we could see a long row of galvan-

ized iron buildings sweltering under

the first rays of the morning sun. Away
in the distance the smoky gray summits

of the mountains of Tonkin peered above

mantles of mist, as if dreading to be

dragged forth from their cool retreat into

another day of torrid heat. On the dock

below, half-naked Annamite coolies, their

conical-shaped palm-leafed hats tilted

back from their foreheads, their bare

backs dripping with sweat, pushed iron

trucks that clattered over rails aheady

quivering under the relentless tropical

sun. Bej^ond them a thin line of white

helmets bobbed up and down above the

pale faces of the ever present French

customs ofiicials, who had undoubtedly

smelt our cargo of guns buried deep in

the bowels of the ship.

"Well, here we are, " Carter said.

Yes, here we were at Haiphong, the

principal port of Tonkin, and the great

northern gate to the federated states of

Indo-China. Bounded on the north by

China, on the northwest by Burma, on the

central west by Siam, on the southwest by

British Malay, and on the east by the

Gulf of Tonkin and the China Sea, Indo-

China forms a promontory dominating

the sea routes that lead to the upper

Pacific, and toward the passes of the

Malay Straits. Politically Indo-China is

a federation of five countries: Cochin

Chine, a colony, Annam, Tonkin, Cam-
bodia, and Laos protectorates. In reality

they are all colonies, and are ruled by

France with an iron hand.

It was in front of a French custom

official that we now stood with the permit

for the entry of the guns in our hands

and the dull drone of his voice in our ears.

The French customs have this pecuUarity
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ISLANDS OF THE BAY HA-LOXG
The Bay Ha-Long with its hundreds of limestone islands is undoubtedly one of the picturesque

spots of the world. In the foreground may be seen the Chinese junk on which three delightful

days were spent

which should be remembered by everyone

entering Indo-China. The higher the

official, the politer he will be. A tele-

phone will be in his hand instantly, and

you will hear him utter quick, static

commands to the effect that your baggage

is to be passed " Touie Suite." With a

friendly smile he will rise, shake hands,

and wish you a ''Bonne Chasse^ You
then return for the baggage and are told

by a minor official that he is unable to

give it to you until the signature of

"Monsieur he Sous-Direcieur" is affixed

to both the blue and pink papers which

are attached to the twenty-four sheets

that you are aheady holding. This may
go on for weeks unless you do something

desperate. We did. We sent a wire to

Mr. Baudot of the bureau of Tourisme in

Hanoi, asking his help in the matter. I

take this opportunity to say, that unless

you have had special training as a detec-

tive and are an extraordinarily astute

business man, and have nothing to lose,

do not wire Mr. Baudot. With his

assistance, and several additional papers

from the government, we finally won the

guns away from the little Frenchman with

the red face and bulging eyes, and strap-

ping them on to the back of the car, rode

away in the direction of Hanoi, the capital

of Tonkin.

Hanoi was first occupied by the French

on November 19, 1873. Since then they

have turned it into a modern town with

street cars, waterworks, and all the other

appendages that one hooks on to the word

civilization. Nevertheless it still retains
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SAILING IN THE BAY
HA-LONG

From the village of Holiday
the Bay Ha-Lonu; was
reacheil under sail. Tliese

sailboats, which were placed
at the disposal of the party,

added greatly to the romance
of the region

part of its ancient charm.

One has but to wander

througli tlie streets of

the native quarter,—the

street of brass, of furni-

ture, of silk, etc., to see

the Hfe of a thousand

years ago. Here mer-

chants in their narrow

booths which open on to the street sit

Hke fat spiders waiting to drag the unwary
European into the depths of their dark

kiirs. Here they will fleece him nobly

between deep bows and expressions of

delight that such a highborn person

should deign to enter their lowly store.

In the sunlit street native kitchens and

traveling barber shops jostle their way
through the surging throng, as they pro-

claim their wares in high, shrill voices.

Annamite kitchens are always on the move.

This relieves the owner of taxes, and also

enables him to run his customers to earth

rather than having to await their arrival.

Such a kitchen consists of a pole

balanced on the shoulders of the owner.

From either end of this pole is suspended

a five-gallon gasoline can. One smokes

furiously, denoting that it is the stove,

and the other, smelling to the heavens of

old, decayed fish, and other delicacies dear

to the native heart, is the larder. When a

hungry client is eventually found, and the

price of the meal is agreed upon (you

must always discuss the price before you

eat in the Orient), the cook places his

kitchen on the ground, and with his

customer squats beside it, oblivious to

whirling rick-shaws and pushing crowds.

When the hungry one has appeased his

appetite and rises to go, he is confronted

with the barber who has

stealthily crept up from

the rear and placed his

chair in position to await

this opportunity. Should

the prospective client be

a man of means, he may
step into the chair and

have his head shaved.

THE RETURN FROM
THE SEROW HUNT

The reason for the expedi-

tion's visit to the Bay Ha-
Long was to obtain a speci-

men of the serow. Here is

the hunting party, incuding
the beaters, returning with

their prize
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SWINGING BRIDGE ACROSS THE NAM NA RIVER AT PHONG THO
Here the use of horses was dispensed with for a time and travel was continued do'wn the Xam Xa

River in pirogues

and his nose and ears cleaned for two

cents.

Hanoi offers no facilities for equipping

an expedition. Unfortunately, I had

wired Mr. Baudot from America asking

if it was possible to buy ever>i:hing that I

would need there. He had rephed in the

affirmative, and as a result we left Hanoi

for Laokay, the starting point of our trip,

with the greatest heap of junk that I

have ever had the misfortune to travel

with. The tents had been made by a local

saddler from automobile top material,

the only waterproof cloth to be had in the

city. The result was amazing, but

scarcely what the French would call une

tente serieuse, due to the top being a light

pearty gray in color, and the under side a

\ivid Scotch plaid. The tables of split

bamboo, which rolled up beautifully in

the shop, developed into hills and valleys

when in actual use, leaving the butter on a

mountain-top, and the bread out of sight

in the corresponding valley.

While the artisans of the city fashioned

these masterpieces, we left for Hongay,

the port of entry to the Bay Ha-Long.

This body of water comprises one of the

great scenic wonders of the world.

Studded with islands which have been

carved into fantastic shapes by the action

of the sea, it is supposedly the home of a

Chinese dragon who came down from

heaven to direct the aquatic currents.

According to the Chinese m^'thologj',

the "dragon" in question ascends to the

celestial region at the spring equinox, and

hides at the bottom of the waters during

the autumn equinox. Whether it actuallj^

exists I leave to your own imagination,

although three times, in 1897, 1898, and

1904, French naval officers vowed that

they had seen this reptile looping across

the bay.



ADVENTURES ON HUNTING TRAILS OF INDO-CHINA 485

Although the existence of the th-agon

is doubtful, pirates are a grim reality.

The caves and inner lagoons of these

islands have long been a favorite rendez-

vous and hidin<>; place for their sampans.

They trafhc principally in the smuggling-

in of Chinese opium, and the smug-

gling-out of Annamite girls.

\\'omen in Annam have little value,

due to the fact that only the men are

permitted to worship their ancestors. As

a result families practice the custom of

selling their surplus daughters to the

pirates, who in turn deliver them to the

Chinese traders down from the north.

The French have been trying to put an

end to this horrible custom by patrolling

the bay with gun boats, and forcing the

sampans to report at regular intervals

to have their papers of identification

stamped. However, the task has proved

very difficult, due to the enormous number
of hiding places, and the fact that when
the pirates are pressed too closely, they

toss the girls overboard, after slitting

open their stomachs to make them sink

quickly. When the gun boat arrives, all

traces of blood have disappeared, and

the crew are fishing industriously over the

sides of their boat. It was in this com-

pany that the "mouflon of the Bay of

Ha-Long" lived.

This so called "mouflon" of the French

is not a moufion, but a serow, a close

relative of our Rocky Mountain goat.

Living among the needle-like crags of these

incredible islands, he can be shot only

with the aid of beaters. No European

either in or out of his right mind could

possibly stalk him over those razor-

edged rocks. Mr. Lapique, one of the

old-timers of Indo-China, and one of the

most dehghtful characters I have ever

met, had arranged everything in connec-

tion with the hunt. We were to be his

guests on board his yacht, a Chinese

junk that had once been the flag-ship of a

famous pirate fleet. From there we would

direct our activities. As we boarded the

old schooner that was to take us out to our

future home, the sails were hoisted, the

mooring was cast off, and with the water

rippling at our bows, we headed into the

path of sunlight that lay across the bay
like a bar of gold. Slowly the light with-

ered in the western sky, leaving a maze of

fading colors, a harmony of demi-tints.

The mountains like great black giants

reared their somber heads above the

purple waters, and then, with the sudden-

ness of the tropics, night fell, leaving us a

black dot on black waters, with no sound

but the sighing of the wind, and the

murmur of the Annamites forward. As
we slipped through the last tortuous

passage, the lights of the "Princes,"

the junk, came into view. About her

MRS. LEGENDRE WITH A GIANT FLYING
SQUIRREL

These large flying squirrels are nocturnal and
seldom seen although they are often heard on

moonlight nights
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CHILDREN AT PLAY WITH WATER BUFFALO
Every evening after the day's work is done, the children of the village ride the buffalo into the river

for their dailv bath

high sides were clustered the sampans of

our beaters, and in the offing a schooner

rode silently at anchor. With a swishing

sound a coil of wet rope fell on the deck,

and by the warm glow of the light that

flowed out from the cabin door, I could

see a table set for four.

At dawn we left the junk and pointed

the nose of the schooner toward an island

whose rocky cliffs pitched down to the

water below in a series of jutting bal-

conies. A mouflon had been seen on the

south end of the mountain the day

before, and it was our plan to land the

beaters there, and then take up a position

on a narrow strip of land that served to

connect the two halves of the island. The

beaters were accordingly sent ashore in a

sampan which was left in charge of one of

their women, and we continued on to a

sandy beach which bordered on the

isthmus.

Standing ankle-deep in the warm sand,

I looked up at the steep slopes above me
and said, "I will guard the beach."

"No," said Mr. Lapique, "you are the

leader of the expedition and must have

the best shot. You must go to the top."

"Yes," said Mrs. Legendre, "you will

go to the top and I will guard the beach."

Reaching the summit I sank on a stone.

Away below me lay the white beach

rimmed by the turquoise blue of the bay.

I could not see Mrs. Legendre, but I could

see the child dressed in white who had

followed her, and who jumped up and

down with excitement when the mouflon

came into view. So well did it do this

that the animal was never seen again.

The beaters stood on the top of a great
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AMONG THE KAIMDS OF
THE NAM HOU HIVEH

The upper stretelies of the
river were filled with rapids
and it was only the ^^reat

skill of the boat men in inan-

a.y;in,i:; the piro^iues that

brouiiht the entire fleet down
without a mishap

cliff wliich frowned above

the valley, and, throwing

stones down the heavily

wooded sides, called on

the niouflon to come out

and be killed. This hav-

ing no effect, we returned

to the sampan. The
woman who had been

left on board said that the mouflon had

come down and looked at her. This was

hard to beUeve, as with all Annamite

women she was an inveterate betel-nut

chewer, and had had her teeth enameled

black besides, and a more hideous mouth
it would be difficult to imagine.

In the afternoon a different island was

chosen for the hunt, and a guide was given

to me who led me far afield over knife-

like rocks which cut my hands and feet,

through what I considered impenetrable

jungle, up vines using only my toes, and

down precipices using the back of my
trousers, until we finally arrived at a

needle-like pinnacle with a point so

*^?,
Jt^-^J^.

^W^^^^

sharp that it could hardly be seen. Here

I sat for an hour until I heard a shot.

Then a battle commenced. For fifteen

minutes there was bedlum. When I

finally arrived on the scene, I asked if the

mouflon had reached the sampan, but

was told, no, that it was lying dead in the

hills. Carter said that he had shot him,

but, since they pulled him out of a preci-

pice, I really think that he had fallen

in and broken his neck while looking for

the woman.

''There are two tigers terrorizing the

village of Tuyen Quang. You must go

and shoot them. I have notified Tabor-

sky, an old soldier of the Foreign Legion,

that you are coming, and

he will act as your guide."

Baudot was speaking.

We had just returned

from the Bay of Ha-

Long, and were looking

for new worlds to conquer

until the saddler had

finished the tents. Within

CAMP AT NA HAI

Camp while on trek was not

a pretentious affair, merelj^ a

fly or two for the protection

of the drying skins. The
cots were pitched under the

stars with no other protec-

tion than the mosquito bars
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with hiu; clubs bclaboreil the hollow pig-

skin-covered log. By this means they

kept the sentinels, myself, and every one

else within a radius of five miles awake,

and ready for the bandits that never

came. From sunset until dawn the north

of Indo-China is a mass of tom-toms,

bells, and whistles. The only quiet hours

are those of the siesta from noon to three

o'clock.

Our trip to Tuyen Quang having proved

fruitless with the exception of a few birds

and small mammals, we returned to

Hanoi, gathered up our equipment, and

on October 26 caught the train to Laokay.

If you never look out of the window on this

trip you will never regret it. The scenery

is dull and monotonous. At Laokay we
organized our caravan of thirty-two horses,

which were tiny, being about eleven hands

high, and headed northward in the

direction of the military post of Baxat.

Baxat stands on a hill. The first view

is of trees and straw-thatched roofs

COLLECTORS FOR THE AMERICAN MUSEUM
While the expedition was stationed at the

Plateau Bolovens, the native boys assisted

greatly in procuring specimens

LAOTIAN GIRLS AT LUANG PRABANG
The Laotian women are experts in weaving and
are well known for their brightly colored scarfs,

which they drape effectively over their shoulders

peering over a white wall. A winding

path leads to barbed-wire entanglements

in front of the massive spike-studded

doors. As our caravan came to a halt, a

tom-tom boomed forth three times, the

signal of the arrival of a European, and

the doors creaked back on their great

hinges. Before us lay long, low, white-

posted, straw-thatched buildings facing

one another across a court of sun-baked

red earth. To the right a curving path

pierced a green hedge enclosing bushes

covered with red and white flowers, and

down this path came Monsieur Le Capi-

taine to greet us. He was shivering in

spite of the heavy coat he wore, and his

lined face indicated the fever ravaging

his body. No host could have been more

charming, and he entertained us during

the three days that we remained there

collecting specimens, as if it was the

greatest pleasure in his life.

We left Baxat at daybreak. The

leaves on the side of the trail were wet
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and shiny, and they moved ever so sUghtly

in the morning breeze. The air smelt of

wet earth (so different from the smell of

mud) and of the mountain that pitched

down to the road, and of the long jungle

grass that touched one's shoulders, leav-

ing epaulettes of diamonds. Behind I

could hear the faint thud of horses' hoofs,

and the cries of the caravan men muffled

in the fog, and ahead the trail turned and

twisted, clawing its way into the flanks of

the mountain. Slowly the gray mist be-

came a luminous gold and drifted away in

little whiffs. One's shadow with its

extraordinary little pinpoint of a head

stretching far out ahead became shorter,

and little puffs of dust rose with each

step. At two o'clock we arrived at Moung
Hum, and here Mrs. Legendre made the

mistake of tefling the lieutenant in charge

that we were weak and famished after

our thirty-kilometer walk, due to the

fact that we had been served only coffee

and toast for breakfast. When the morn-

ing of our departure arrived, I was amazed

to see three bottles of wine on the table.

However, my amazement quickly gave

way to consternation when four orderlies

entered the room. The first carried a

bowl of soup, the second a fish, the third a

roast duck, and the fourth a grilled steak.

One bent down and whispered in the

lieutenant's ear. "But certainly," he

replied, "they are Americans," and a bottle

of whiskey was added to the wines.

Moung Hum to Phong Tho is a three

days' march, and it was at Phong Tho

that we were to pick up the pirogues

which were to carry us down the Nama
River to Laichau. Pirogues are long,

slender canoes hollowed out of great

trees. With their arched sterns and bows

they resemble the gondolas of Venice.

The ones that we had were so small that

HUNTING ON ELEPHANT BACK
It was only with the aid of elephants that hunting could be done over country hke this
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ox THE PLATEAU BOLOVENS
This picture clearly shows the great height of the growth, for Mr. Legendre is seated on the back

of an elephant, although the animal itself does not show in the picture

they were capable of carrying only two

passengers and fifty pounds of baggage,

and even then the waves of the rapids

washed over the low sides into my lap.

Twisting and turning, our boat danced

down this swirling flood as far as Don Va.

On either side the mountains stood out

boldly against the sky, their slopes covered

with a wild tangle of vines and trees.

Suddenly the boat would round a bend,

and there would be a clearing full of

thatch-roofed huts and naked pot-

bellied children looking at us with great,

round, serious eyes. The dull roar that

had filled my ears for the passed five

minutes was finally explained. A rapid lay

ahead of us. The boatmen shouted at

one another as they strained their paddles.

A thin mist hung above the yellow, curling

waves. Black rocks bobbed up, dis-

appeared, reappeared, only to be sucked

under again by the flood. The paddles of

the piroguiers splashed in the sunlight.

and then seemed to disappear in the

smother of foam and spray. At length we
emerged drenched to the skin, and I gave

the order to make camp. With some mis-

giving we watched the men unroll the

tent fly, for this was the first time that we

had attempted to erect it. However, up

it went on the rickety poles provided by

the saddler. All ropes were fastened, and

we stood off to admire its sway-backed

shape. The tables and chairs were placed

under its welcome shade, and Mrs.

Legendre, seating herself, wrote massive

sentences in her diary .on the joys of

camp life. Suddenly I heard a rip, waited

for the crash, and was not deceived. Fly,

poles, and all had completely collapsed on

her, a little bump in the center showing

her position.

Arriving the following day at Laichau,

we found the village crowded with natives

who had come in for the Armistice Day
celebrations that were to take place in the



492 NATURAL HISTORY

morning. There were Mayos, the hunt-

ers of Indo-China, dressed in blue jackets

and trousers spun by themselves in their

mountain homes. Around their necks

they wore great silver collars the ends of

which did not meet but were linked by a

chain and padlock of the same metal.

This unique decoration has probably

descended from the time of Gengis Khan's

subjugation and enslaving of the people of

Southern China. Then there were tall,

white Thai women, with long black skirts

made by twisting a roll of cloth tightly

about the hips, and permitting it to fall in

straight folds to the ankles. Around their

waists they wore gay-

colored sashes, and,

above, short tight-fitting

bodices. On their heads

were balanced immense

round straw hats which

always seemed to be on

the verge of falling off.

Intermingling with
them were Annamites
in long, shiny, black coats

and white trousers, and

A HELECTIS OR
FERRET BADGER

This proved to be one of the
more common animals found
on the Plateau Bolovens

THE SLOW LORIS
These animals are arboreal
and nocturnal, feedinf^ chiefly

on fruits, insects, and bird's

eggs

Laotians in sampats. A
sampat is a skirt, the

back of which has been

rolled and passed up

between the legs to the

front. This gives a

marvelous rear view of

the tatooing with which

they cover themselves

from the waist to the

knees.

That evening the

Commandant of the Post asked us to

dinner. It was a banquet to which all

the native chiefs and their wives had

been invited, but of course the wives

were not permitted to sit at the

same table with the men. Mrs. Legendre

was the only woman so honored, being the

first white woman to have ever passed

through this post. Now champagne and

speeches always go together. As the

corks popped, I stood up.

"Ladies and gentleman," I said, and

went right through to "
. . . and may the

existing friendly relations between these

great nations always remain."
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A PANGOLIN OR SCALY ANTEATER
In many places throughout the journey, the holes of this strange animal were found

On the way home a sentinel challenged

us with "Who goes there"?

"C'esf Madame,'' I replied.'

^^ Bon soir, Madame," he said.

Now that is how an army should be

run!

Luang Prabang is the capital of Laos.

It was here according to legend that

Buddha stopped on one of his phenomenal

long-distance tours, and looked about the

country. Finding it beautiful, he desired

to establish a city, but everywhere that he

looked his eyes fell on herds of wild

animals. Pondering a moment he hit

upon the brilliant idea of stamping his

foot and frightening them all away. So

well did this scheme succeed, that I defy

anyone today to make a collection in the

vicinity of this town.

Leaving Luang Prabang, we mounted

the Nam Khan River to Moung Yu.

At Don Qua where we had stopped to

collect, I witnessed a marvelous scene.

Seated at breakfast on the porch of our

bamboo house, I was amazed to see Carter

and Pough (his native assistant) creep by

on their hands and knees. At the far end

of the verandah they stopped. Pough
knelt, and Carter standing on his back,

thrust his gun through the thatch roof

and fired. With a howl of delight they

rushed out and returned with a thin bird

with a long beak. It was a "sun bird."

Moung Yu is one of those pecuhar

places that we all know, —the faster one

goes toward it, the farther it draws away.

I was told when I left Luang that in

five days I would arrive in jMoung Yu,

and the government accordingly wired

ahead ordering a caravan of horses to

await our arrival. After three days of

traveling from dawn to dusk, we arrived

at Passa only to find that we were five

days from our goal. Pushing forward

before the first rays of the sun had touched

the mountain peaks, we arrived at dark,

rejoicing mightily, for we were only four

days away according to the chief of the
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\'illage at which we stopped. On the

eleventh day I strode into Moung Yu,

the seven pirogues arriving two hours

later.

Jogging along on the backs of tiny

ponies at the rate of thirty-five kilo-

meters a day for four days brought us to

the village of Xeing Khoung in time to

make our Christmas egg-nog in front of a

roaring fire. The milk and cream that we

used in this mixture is put up by a famous

continental firm. It is absolutely fresh,

and does not taste of any preservative. I

A NATIVE MO I

The ax that this gentleman is carrying is with
stantly and is put to every conceivable use.

the large ivory discs in the ears

have never seen it any where except in the

tropics, but there it is used a great deal.

The following morning, in company with

the residente's dog, we went quail shoot-

ing. Unfortunately, the animal was

hungry, and swallowed the first three,

but after that he permitted us to have a

fair share of what we shot.

The road that runs from Xeing Khou-

ang to Vinh crosses the ranges of the

great Annamite Chain, and I have never

seen a more dangerous trail. When our

wild-eyed chauffeur finally deposited us

at the Grand Hotel after a semi-

aerial trip, I breathed a sigh of

relief and immediately set about

bujdng our own truck and car

to avoid any such future ex-

periences. We left Vinh on the

sixth of January in the two

dilapidated Fords that I finally

acquired. Nape was our destina-

tion. Nape and Nakay, a village

sixty kilometers farther south,

offer splendid shooting. Gaur,

banteng, tiger, and deer are to

be found on the great plains, and

in the surrounding forests. Here

Carter shot a sambar so late in

the evening that he did not have

time to skin it out before night

had fallen. Afraid that it would

be eaten by some wild animal, he

appealed to the guide. The latter

nodded, and indicated that he

would arrange ever3^thing. First

he cut a bamboo and split it

carefully with his "coup coup"

until he had about twenty very

narrow strips. These he plaited

into an open-worked mat about

a foot square. Taking another

length of bamboo he spht it at

one end and inserted his work

into it. The pole was then stuck

into the ground at the sambar's

head. Next he borrowed Carter's

knife, and dipping the point into

him con-
Note also
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A GROUP OF MOI VISIT THE CAMP
The Moi live in long communal lodges, many families under one roof, but each family is partitioned

off from its neighbor

the blood oozing from the wound, he drew a

circle around the animal. Stakes were

driven into the ground, forming a circle

outside the one drawn. To these a vine

was attached so that the deer was roped

in like a plot of grass in New York. He
then raised his arms until his hands were

on either side of his chest, and half spoke,

half chanted for a minute. Turning, he

picked up his "coup coud," and pointed

to the homeward trail. The deed was

done, the taboo had been placed on the

body, and neither man nor beast could

touch it, and the extraordinary thing is

that nothing did.

From Nakay our route ran down the

valley of the Mekong through Thakek,

Savannaket, Paxse, and up on to the

plateau of Saravanne. We were now in

the south where game was abundant, so

different from the dense, impenetrable

jungles of the north where QXQvy step had

to be hacked out of the H\Tng wall of

green. All big game hunters entering

Indo-China by Saigon, its southernmost

port, find a country infested with profes-

sional white hunters who will guarantee

you gaur, banteng and tiger within a

month. In Djiring in Southern Annam,

Mrs. Legendre and Carter each shot a

tiger after five days' hunting.

Making our base camp in the village of

Thateng on the Plateau of Saravanne, we

remained there for three weeks, while

natives poured in through the gates of the

palisade, carrying beautiful woven baskets

of bamboo which were filled with birds and

small mammals. However, that was all

they were bringing in. We needed the

larger ones as well, banteng, tiger, wild

boar, and gaur. They abounded in the

country-side, but were difficult to hunt

on foot due to the tall jungle grass that

dwarfed one into obscurity. Elephants

were the only solution, and on these we

rocked across the countrv from dawn
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until (lark during the eighteen days of

our sojourn.

From Thateng we descended on to the

Plains of Cambodia, to hunt the giant

ibis. This bird is the largest of the ibises,

and has a long, curved beak, which it

pokes mto the ground in search of food.

It is highly locaUzed, and is considered

very rare, there not being any specimens

in America to my knowledge. We had

been told that it might be found in the

vicinity of Angkor, and accordingly the

Ford was headed toward these world-

famous ruins of the Khemer Empire.

Seventy-two kilometers from Angkor

Carter shouted "Stop!" Stop! Ibis!

Ibis!" The Ford shuddered to a stand-

still, and the cloud of dust that had fol-

lowed us all the way caught up and

enveloped the car with its filth. Through

this haze I saw Carter lift his rifle and,

resting it against one of the arms sup-

porting the roof, take careful aim and

fire. We gave a whoop as the bird flopped

about on the ground. Carefully wrapping

it in paper to protect the feathers, we
placed the package in the back seat and

cUmbed in ourselves. Four hundred kilo-

meters south of us lay Saigon, our port of

departure, and supposedly the wickedest

city in the world. I stepped on the self-

starter with a bang.

{
<

MEMBERS OF THE MOI TRIBE IN SOUTHERN ANNAM
The passing of the caravan interrupted the work on a house that these Mois were building,

workmen all came out to the side of the road to watch it pass

The
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THE FIVE HAPPINESSES

JADE
The Mythology and SymboHsm Expressed in the Carvings

of the Jewel of Heaven

By HERBERT P. WHITLOCK
Curator of Mineralogy, American Museum

NEARLY twenty-four hundred years

ago Confucius, speaking of the

"jewel of Heaven" said, "In

Ancient times men found the

likeness of all excellent quali

ties in jade."

Perhaps nothing can

so vividly present

to us the remote

antiquity to which

we must turn to

find the beginnings

of Chinese carved

jade than the words
'

' in ancient times

from the lips of this

old sage. And it may
not be amiss for us to

enquire into the questions

of how and why
these orientals

should regard this

stone as the em-

bodiment of all

virtues.

Under the general

A FINGERING PIECE

Of white jade, in which a brown-colored area

has been used for the ears and face of the

"happiness" bat. The bulk of the piece rep-

resents a bag of grain (for prosperity). Below
the bat may be seen the cords which tie the

mouth of the bag. The whole carving is

wonderfully smooth to the touch. Whitlock
Collection

term "jade" are included massive vari-

eties of at least two mineral species,—

a

massive pyroxene known as jadeite, having

the composition of a soda alu-

mina silicate, and a tough,

compact amphibole,called

nephrite, and corre-

sponding in com-

position to a lime

magnesia iron sili-

cate. So closely do

these mineral ma-

terials resemble

each other in tex-

ture and outward

characteristics that

it is often difficult to

distinguish them apart,

especially when carved.

Of the two, jade-

ite is slightly the

harder, having a

hardness of 7 in the

Mohs scale as com-

pared with about

6.5 for nephrite.
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THE CHINESE CHARACTER MEANING IMMORTALITY

With some of the conventionalized variations (Sho marks), a Written character, b From an old
embroidered silk, c From a suit of armor of the imperial guard, d From a jade wine pot (Tang
dynasty), e-h Variations mostly in raised carvings on jade, j, k From jade pendants (K'ien

Lung period). I Movable pivot from a jade prayer wheel

Also the specific gravity of jadeite is

rather higher than that of nephrite; 3.34

as compared with about 2.95-3.00.

By reason of its toughness and relative

hardness, jade was a favorite

material for the fashioning of

implements employed by prim-

itive man. Wherever jade was

obtainable, either from a native

source or through trade, we
find men of the cultural stage

corresponding to the late Neo-

lithic era employing nephrite,

and occasionally jadeite, as

materials for celts, axes, and

other primitive tools and weap-
ons, much as the natives of

New Zealand at present make
use of their local nephrite. But,

although such jade implements of early

man have been found in many places

WHITE JADE CARVING REP-
RESENTING THE IMMORTAL
WARRIOR CHUN t'i RIDING
ON THE ONE-EYED PEACOCK.
WHITLOCK COLLECTION

throughout the world, there are but two

regions where the use of this material has

risen in cultural degree from the purely

utilitarian to the decorative stage that

places it among the ornamental

stones.

In the portions of the tropical

Americas comprising Southern

Mexico, Yucatan, Guatemala,

Costa Rica, Panama, Colombia,

and possibly Ecuador and Peru,

the pre-Columbian cultures

furnished many carved jade

objects of decoration well with-

in the scope of ancient jewelry.

There are now no known de-

posits of either jadeite or neph-

rite in these countries, and at

the time of the conquest of

Mexico by Cortez, jade was so rare and

so highly esteemed by the Aztecs that it
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constituted their most precious possession,

worth many times its weight in gold.

It is, however, among the Chinese that

the high estimation of jade

places it above all other gem

stones. And it is in China

that we find the use of

jade not only extend-

ing back into vast an- /

tiquity, but furnishing
!

us with a means of \

tracing through the

countless examples of

both ancient and modern

carved objects the devel-

opment of a highly in-

teresting and attrac-

tive expression of the

lapidary art.

As far back as the

period of the Chow
dynasty in the Eleventh

Century B.C., we find

nephrite used for carved

designs, decorated
chiefly with geometric

motives.

Although jade of this

early period was origin-

ally of some shade of

green, corresponding to

nephrite as we know it

today, the green color

has, in many instances

been altered to some

shade of brown, ocher,

or dull red. This change

is purely superficial,

affecting only a very

thin layer of the surface,

and is due to the action

of the weather during

long periods of time,

the iron oxides, which

originall}^ colored the

stone green or grajdsh-

green, having been re-

placed by higher oxides

A GIRDLE PENDANT CAKVEU IJiO.M W UITE JADE
SHOWING THE IMMORTAL CH.4.NG-KUO, RIDING HIS
MAGIC COLLAPSIBLE MULE. WHITLOCK COLLECTION

A FIGURINE REPRESENTING KWAN YIN, THE GODDESS
OF MERCT, CARVED FROM DARK-GREEN YUNNAN JADB.

.AMERICAN MUSEUM GEM COLLECTION

of the ocher or umber shades. Since the

oxidizing agencies producing this surface

change of color are those that operate best

in the upper layers of the soil,

it follows that jade pieces

which have been buried

for long periods of time

exhibit it in the highest

degree.

Nephrite from local

sources in Shensi and

other Chinese prov-

inces, or brought from

Eastern Turkestan, or

possibly from a deposit

near Lake Baikal, fur-

nished most of the jade

of this period. In color

the stone from these

deposits varied from

white and gray-green,

through leaf-green to

dark laurel-leaf-green,

the depth of color in-

creasing with the
amount of iron con-

tained in the nephrite.

Some jadeite from
Shensi and Yunnan
provinces of China, and

from Tibet was no doubt

also used for Chow carv-

ings, as for the worked

jade of later periods. It

is however, difficult to

separate the jadeite of

this culture from neph-

rite on a basis of color

alone, particularly as

many of the carvings in

both materials have

been altered in color

through having been

buried.

The tendency to

supplant the geometric

formality, character-

istic of early jade carv-
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ing, with a freer and more grace-

ful ornamentation culminated in

the highly elaborate carving of the

K'ien Lung period (1644-1912),

with its undercut relief and open-

work patterns. At this time also

the beautiful green jadeite, from

the Mogaung district in Upper

Burmah, began to be imported

into China, and much enriched

the materials available for Chinese

expression in carved jade. This

choicest of the jade varieties is

also the best known to the west-

em world under the name of

"imperial jade." It is never

found in large masses, always in

relatively small areas dissemin-

ated through white jadeite which

fact accounts for the mottled and

streaked distribution of color ob-

served even in some of the finest

and most highly prized pieces.

Aside from the semitransparent

apple-green of the imperial jade,

the colors that characterize this

ornamental stone run the gamut
of tints from the translucent

white of "melting snow" or the

more opaque "mutton fat" vari-

WHITE JADE DISK REPRESENTING
THE MOON

The white rabbit, symbolizing the
Yin principle, is compounding the
pills of immortality in a mortar.

Drummond Gift Collection

THE FIVE POISONS

An amulet carved from white jade, represent-

ing a toad, a serpent, a spider, a lizard, and a

centipede, the five venomous creatures whose
images protect from evil. Whitlock Collection

('ties through various shades of green, to

deep " spinach "-green heavily mottled,

and even to the black of chloromelanite.

Among the rarer colors may be ranked

the light ocher yellow of some Burmese

jadeite, a blood red, met with in patches

in white jadeite, and a still rarer light

violet or mauve. A beautiful jadeite

from Yunnan province is colored a

mottled, opaque, grass-green, very much
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A DRAGON
A white jade figurine of a dragon with somewhat

Kon-like proportions. Whitlock Collection

like the color of malachite, bufdiffering

from the latter stone in texture. '

j

With increased elaboration in the carv-

ing of jade by the Chinese lapidaries there

grew up a symbolism involving the sub-

jects depicted in this art. Just as among
more primitive people we find glyptic

artists depicting gods and heroes, sacred

animals and supernatural attributes, so

among the Chinese carvers of jade we find

myth and legend, philosophic principle

and ritualistic symbols used freely and

developed with increasing convention-

alization as the forms and patterns were

handed down through many generations

of artists.

To those of us who have seen large

assemblages of Chinese carved jade a
very familiar figure is that of a tall, grace-

ful w(jman, repr(!sented seated or stand-

ing, and holding either a vase or a lotus

flower in her hand. She is Kwan Yin, the

Goddess of Mercy, one who hears the cry

or prayer of the world. According to the

beautiful legend of the Chinese Buddhists,

A HORNED AND WINGED DRAGON
Intricately carved belt ornament of white jade.

Note the elaborate pierced carving in the
background. Drummond Gift Collection

DRAGON, HIGHLY CONVENTIONALIZED
Carved in old jade; of the period of the Chow
dynasty. Note the archaic square turns of the
body and the birdlike head substituted for a tail.

Drummond Gift Collection

she was about to become an immortal,

but turned back from the very gateway

of the Western Paradise, when she heard

a cry of anguish rising from earth. So by

renunciation she achieved immortality

in the hearts of the sorrowing throughout

the centuries. Her shrine and her image

is to be found in every Chinese temple, as
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her prayer is always on the lips of count-

less mothers: "Great mercy, great pity,

save from misery, save from evil, broad,

great, efficacious, responsive Kwan Yin

Buddha."

Whenever one finds six little men and

two women carved

in jade be sure that

they are the famous

Eight Immortals of

Taoism. These leg-

endary characters

probably at one

time actually lived,

at least we have ex-

cellent reasons to

regard some of them

as historical person-

ages. According to

very old Taoist leg-

ends all of the
Eight became im-

mortal and each

may be recognized

by some article that

he or she wears or

carries, as the crutch

and gourd full of

magic medicines of

Li T'ich-Kuai, or the

magic feather fan

with which Chung-li

Ch'uan fans the souls

of those who are to

be immortalized back

into their bodies.

Some of the Eight

Immortals are de-

picted alone, as
Chang-Kuo who is

shown seated on his

marvelous donkey,

which folds up like a

piece of paper when
not in use, and his

bundle of magic rods, with which
wrought all manner of necromancy.

Chinese legend relates that long ago in

THE LOTUS
An open carving in white jade showing the lotus,

one of the "eight auspicious signs," growing
from a vase formed from one of its own pods.

Whitlock Collection

WHITE JADE GIRDLE PENDANT
Representing a conventionalized dragon
on the left, and a phoenix on the right.
Both embody the Yang or male principle,
and in this design support the disk of the

sun. Whitlock Collection

he

the nebulous period that preceded the

Chow dynasty there occurred a

tremendous battle of the Gods in which

demigods, Buddhas, and Immortals, not

to mention fire dragons and other wonder-

ful creatures, participated. It was an

epic struggle, a sort

of Chinese Siege of

Troy or Mahabha-

rata in the course

of which Chun T'i,

a Taoist warrior

much gifted in mag-

ic, transformed his

adversary into a red,

one-eyed peacock

upon whose back

he rode through the

sky to the Western

Paradise. A little

jade carving, no

larger than a half

dollar depicts this

episode with detail

and fidelity, even to

the single eye of the

peacock.

Disks of white jade

sometimes show
carved in relief a

rabbit standing on its

hind legs beside a

conventionalized tree,

engaged in pounding

something in a mor-

tar. The subject of

this design emanates

from the legend of

Heng O, the wife of

Shen I, the divine

archer. She ate one

of the pills of immor-

tality and flew to the

moon. Seized with a

violent fit of cough-

ing, she presently coughed up the coating

of the pill she had eaten, which immedi-

ately became a rabbit as white as purest
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jade. Thus was created the ancestor of

the yin, the negative or female principle

of universal life, whose prototype is the

moon.

The essence of the Yang or male prin-

ciple resides in the person of the

dragon, that mythical animal

or being endowed by the

Chinese mind with su-

pernatural powers
which are generally

assumed to be ex-

ercised for good
rather than evil, as

when a dragon was

invoked in times of

drought to bring fer-

tilizing rain. In this

sense dragons were

looked upon as veritable

deities, and according to

Berthold Laufer^ the manifold

types and variations of dragons met

with in ancient Chinese art are representa-

tive of different forces of nature, that is,

of different deities. In a measure this

would explain why dragons are so univer-

i"Jade; A Study in Chinese Archaeology and Religion."
Field Museum of Natural History Publication 154, 1912.

sally represented in jade carvings, and
why they vary so richly and amazingly.

Some are full-bodied like lions, wliile

some are attenuated, convoluted, and very

reptilian indeed. Some have branching

horns, and others are decorated

with manes that are singularly

like human hair. An old

Chinese classic ascribes

nine "resemblances"

to the dragon; its

horns are like those

of a deer, its head

that of a camel, its

eyes are those of a

devil, it has the

neck of a snake, the

abdomen of a cockle

shell, the scales of a

carp, the claws of an

eagle, the soles of its feet

are like those of a tiger, and

its ears like those of an ox. Even in

the matter of claws this miraculous beast

holds to no fixed rule for, although the

imperial dragon has five to each of its

four feet, ordinary dragons have but four.

Perhaps because of the fact that

Chinese designs and decorative motives

A GROUP OF ''wheels OF LIFE" CARVED IX WHITE JADE
Two have movable centers and can be rotated by holding the loose central piece between thumb ajid

forefinger. The other one has a swastika for a center. Whitlock Collection
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have been handed down

from very ancient times,

Chinese artists have

learned to express these

designs in highly conven-

tionalized treatment.

In no instance is this

more obvious than in

the treatment of the

dragon in carved jade.

His sinuous body has

taken on angular bends

or perhaps more frequently has divided

and branched like a heraldic mantle. His

feet have disappeared, or where present,

the toes sometimes spread like the spokes

of a wheel, the claws joining on to each

other in a circle.

Often a dragon
holds or supports a

round object Uke a

pearl, which really

represents the sun,

phototype of the

Yang.

Often associated

with a dragon in

designs of carved

jade, is the phoenix,

a highly conven-

tionalized bird

which ordinarily

symbolizes prosperity. The phoenix, how-

ever, also stands for passionate love and

is consequently an appropriate and sym-

bolic love gift.

Much the same symbolism is attached

A SYMBOL OF IMMORTALITY
Highly conventionalized butterfly

carved from white jade

TWO AUSPICIOUS SYMBOLS
A peach blossom, also symbolic of immortahty
has been made a part of this butterfly design

to a pair of fishes or

carp, whereas one carp

often stands for power

or literary eminence.

Chang Tao-ling, who

may be considered the

actual founder of mod-

ern Taoism, is repre-

sented as riding on a

tiger under whose paw
are crushed the five

venomous creatures : the

Uzard, snake, spider, toad, and centipede.

Sometimes these five are represented to-

gether in carved jade in an amulet known

as the "Five Poisons."

When Buddhism was introduced into

China from India

in the Han dynasty

in the first century

of our era, it brought

with it a very in-

teresting series of

symbols, known as

the "auspicious

signs," most of

which were said to

have been stamped

in the footprint of

Buddha. These
Buddhist symbols

were favorite forms

among the lapidaries of the Kien Lung

period, and are often met with carved in

white jade of that epoch. One of the most

characteristic of them is the Wheel of Life,

a disk represented within a disk, often

THE MYSTIC KNOT

A very popular
Buddhist sym-
bol, carved as a
buckle in white

jade.

Note the swas-
tika in the center

of the closed

loops. Whitlock
Collection
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wrought with a very cleverly

executed movable center

about which the whole de-

vicemay be turned. In this

way we have the so-called

"prayer wheels" dear to

the hearts of Tibetan

Buddhists in whose rever-

end fino-ers they revolve, in

a measure taking the place of

the bead rosary. The

"spokes" connecting the

two disks may number

six or eight and the design

of the central movable disk

may represent the swasti-

ka, or the immortality

symbol, or even the mystic

yang yin.

Another very popular

auspicious sign is the lotus,

either represented with its

leaves, embellishing other

designs, or growing from a

jar or vase, the jar being

yet another of the eight

treasures of Buddha.

A symbol much in favor

is that "mystic knot"

which is represented as

having no beginning and

no end. Not only was

this sign one of those

found in Buddha's foot-

print, but it is also said

to have appeared on the

breast of Vishnu. The
Chinese, who love to

ascribe auspicious mean-

ing to their symbols,

sometimes call it the

"Knot of Everlasting

Happiness."

Returning to the

Taoist type of symbols.

The simplest form of the
happiness character

>r^4E

THE HAPPINESS SYMBOLS
Note the "bat of happiness" above

the "happiness" character

This girdle pendant illustrates

another variation of the happi-
ness character surmounted by

the bat of happiness

we have the magic gourd,

sometimes depicted alone

and sometimes accompa-

nied by a monkey. In

the legend of the monkey
that became a god this

famous gourd was the

prized possession of the

Demons who opposed Sun

Hou-tzu, the Monkey Fairy,

and his master, and was

capable of containing a

thousand people. Sun by

a clever device exchanged

it for a worthless gourd,

which h(^ made the Demons
believe could contain the

entire universe.

Because butterflies sym-

bolize immortality in

Chinese, as they do in

Greek mythology, carvings

of butterflies were buried

with the dead, and no

doubt the beautiful white

jade butterflies of the K'ien

Lung period are survivals

of a symbol handed down

from Han time. Like most

of the other Chinese carved

forms they have become

highly conventional,

often with peach blos-

soms and swastikas

represented on the ex-

tended wings.

In the midst of the

Western Paradise on

the border of the Lake

of Gems is the orchard

of immortal peach trees

whose fruit ripens every

six thousand years.

These celestial peaches

have the mystic virtue

It is surmounted by the sun
disk between dragons
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WHITE JADE GIRDLE PENDANTS
Carved with the luck character. To the left is shown the character unembellished, on the right it

occupies the center of the design surrounded by a gourd, a mystic knot, a sun disk, etc. Whitlock
Collection

of conferring long life, and thus by eating

them the Immortals renew their immor-

tality. That is why the Peach of Immor-
tality is so often carved in jade, and why
the immortal peach blossom is such an

auspicious symbol.

Almost equally auspicious as one of the

magic emblems of Taoism, is the Fungus
of Immortahty which was supposed to

grow only on the sacred mountain Hua
Shan in the province of Shensi. The con-

torted and involved shape of this miracu-

lous plant lends itself well to the designs

of girdle pendants and it was often carved

in the white jade of the K'ien Lung period.

Not only are the Chinese fond of

auspicious symbols, but they love a rebus,

or as we would say, a pun. The Chinese
word for happiness is fu, and the same
word pronounced a little differently means
a bat. So a carved bat becomes a sjmibol

of happiness, and is very generally used
either alone or combined with other favor-

able symboHc designs. Should you meet a
design involving five bats you are to read
it as meaning the "Five Happinesses,"

that is to say "Old Age, wealth, health,

love of virtue, and a natural death."

It would probably never occur to any

one but a Chinaman to use the somewhat

complex graphic symbols of the Chinese

language in a decorative way. And yet

treated conventionally, as the Chinese

treat all of their designs, these characters

are capable of developing into balanced

and well proportioned decorative forms.

One of the oldest as well as one of the

most decorative of these "Sho marks"

is the character that stands for longevity,

or to give it a more mystic significance,

immortality. The figure on page 498

shows the modern Chinese character for

longevity and a series of its conventional-

ized variants mostly derived from jade

carvings. This seems to be a favorite

symbol for use as the movable center of

the "prayer wheels" mentioned a few

pages back.

Another character very popular with

the carvers of girdle pendants in white

jade is that which signifies happiness.

This is, of course, often combined with
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the happiness bat, as well as with (batons d

and other auspicious symbols. An inter-

esting variation is the "doubling" of the

symbol by representing two happiness

characters side by side, adjacent parts

being connected.

The jade pieces carved with this

"double happiness" are appropriate gifts

for newly married couples, and convey a

wish that their union may be a long and

felicitous one.

A somewhat rare conventionalized char-

acter in carved jade, rare because it does

not lend itself readily to symmetrical

design, is the one that signifies luck or

good fortune. In the writer's experience

it has been used either alone, without

decorative emlx'Uishments, or in a some-

what haphazard assemblage of symbols.

Certain designs lend themselves spe-

cially to the smooth, rounded contours

of fingering pieces, such as are dear to

the hearts of contemplative Celestials,

who love to sense their cool, delicious

feeling through what is to an Occidental

the least developed of the senses. Perhaps

if we cultivated a love for jade fingering

pieces we would think more. Who knows?

A Large Button or Stud Carved from
W^HiTE Jade with a Highly Conventionalized
"Swirling" Floral Form, in the Center of

WHICH IS the Famous "Yin Yang" Mark.
W'hitlock Collection



The Early Winter's Snows Had Completely Obliterated the Old Trails

A WINTER JOURNEY IN THE
CANADIAN ROCKIES
The Lure of the Great Frozen Wilderness

That Lies "North of Fifty-four"

By MARY L. JOBE AKELEY
Photographs by the Author Except Where Otherwise Indicated

AFTER my first effort to scale Mt.

Sir Alexander in northern British

Columbia, I made another at-

tempt on the mountain and a somewhat
extensive reconnaissance about the lakes

of Jarvis Pass the next summer. Although

on this second climbing expedition, after

several trials a point about two hundred

feet from the summit had been reached

by our party, the ultimate peak—a sheer,

overhanging snow cornice in a state of

avalanche—afforded neither hold for ice

axes nor solid footing on what we believed

to be the one feasible line of attack. We
therefore decided that until conditions

on the summit should change it was use-

less to try further.

A few years later H. F. Lambart, of the

Canadian Geographical Survey, after a

careful reconnaissance of the peak by air-

plane, said:

"Mt. Sir Alexander will never be

climbed. It is an absolute knife edge of

snow, not even corniced along its full

length."

That was how the great peak impressed

him at an altitude of two thousand feet

above its summit. However, this pre-

diction did not prove true. In 1929,

Dr. Andrew J. Gilmour, Newman D.

Waffle, (who lost his life while attempting

to cHmb Mt. Robson in 1931), and Helen

I. Buck, all of New York, scaled the peak

in their second attempt, following a route

along the west face which differed almost

entirely from our old line of attack. This

first ascent required twelve hours of

extremely arduous climbing along a most
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hazardous route that led them below and

beyond th(> great snow cornice, which to

us had appeared as large ice grottoes, to

the ultimate summit, where they found

scant footing on the crest so narrow that,

as Doctor Gilmour says, "with utmost

care two persons can barely stand side

by side." Thus was Mt. Sir Alexander

finalh^ conquered by three of the most

skilful, experienced, and intrepid moun-

taineers in America. A complete account

of this ascent was published in the Cana-

dian Alpine Journal, 1929, Vol. XVIIT.

Following my two expeditions and prior

to the conquest above noted, my interest

in this new and impressively beautiful

country "north of Fifty-Four" did not

wane. Like all who find their

greatest joy in the wilderness,

I determined to return at my
first opportunity and visit the

area between the headwaters of

the Fraser and the Peace. I

hoped, if possible, to view these

great solitudes when enveloped by

the silence and snows of winter.

My chance came in an unexpected

way. Suffering from the after-

math of the influenza scourge,

which to my great and lasting

sorrow had claimed my com-

panion, Margaret Springate, as a

victim, I was ordered to the

mountains one early autumn to

recuperate. Here at last was my
desired opportunity to make a

winter trip, and though far from

fit, I determined to undertake it.

I was fortunate in securing the

services of the veteran guide,

Donald Phillips, whose assistance

had been so valuable on our pre-

vious expeditions. He was pre-

paring to take in supplies for a

scientific expedition to the Wapiti

River under the auspices of the

Smithsonian Institution and I

joined their forces.

Our line of travel may be described as

follows: starting at Robson Pass, our

route lay north down the valley of the

Big Smoky, across Jack Pine Pass to the

West Jack Pine. Thereafter it led along

the headwaters of the Fraser Smoky to

Sheep Creek Pass and thence to the Por-

cupine. Approaching Mt. Sir Alexander

from the northeast, we traveled north

to the Porcupine and to the Wapiti. On
our way north we crossed twelve high

summits or passes, ranging in elevation

from 5000 to 8100 feet. The distance we
estimated at approximately four hundred

miles.

This expedition enabled me to study

and photograph the Northern Canadian

MT. ROBSON

A brilliant aurora illuminated the camp at the base of the

highest peak in the Canadian Rockies
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Rockies in winter time and to extend

somewhat our knowledge of the country

north and east around the sources of the

Porcupine and the Wapiti Rivers. The

actual problem of accomplishing such a

winter journey in the high mountains, and

the unusual conditions which there con-

fronted us among the valleys, alp-lands

and peaks, during nearly four months in

the wilderness are the chief subjects I

wish to present here.

As we left Robson Station for Mt.

Robson on the tenth of October all the

Red Gods smiled upon us. No other time

in the year could have been more alluring

than this day in late fall in the Canadian

Rockies when our little outfit of thirteen

horses hit the trail leading among the

yellow poplars on the flats and the flaming

Arctic bear-berries on the lower mountain-

sides. No longer were they mountains

of green forest, gray rock, and white

snow. They were literally ablaze with

color, from the frost-touched lower reaches

of vegetation across the variegated rocky

cliffs up to the sun-kissed, rosy peaks.

On the days immediately following, the

whole world seemed everywhere rife with

action and uncertainty. Dazzling sun-

sets, mysterious auroras, heavy thunder-

bolts, and dense snow-storms crowded
upon each other. Summer had vanished

THE VIEW FROM JACK
PINE PASS

Great cumulus clouds lay in

the dark valley of the Beaver.
They lifted and fell in the
wind as if moored by unseen

cables to the tree tops

utterly and golden
autumn was now in rapid

flight. Nature, though

quickly submitting to the

heavy hand of the great

Frost King, was still in

violent and rebellious

mood. All in an hour the

world was sun-reddened,

snow-drenched, and sleet-

smitten. Surely this; .season of caprice

and startling change preceding the mo-

notonous below-zero weather of winter

was sounding a warning note to all

sluggards to retreat to the southland,

and at the same time with a compelling

voice was calling forth the restless to

adventure. It seemed too good to be true

A FRESH SNOWFALL ON JACK PINE
Sunrise on the Jack Pine turned the snowy cor-

rugated peaks to faintest rose
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HEAD OF THE BEAVER
RIVER

Dark blue shadows lay thick

in the snow-hlleil valley of the

Beaver, which at most seasons
was the al)o(ie of almost jier-

l)ctual rain and snow

that 1 should l)e on the

trail again, my face set

toward the northern

wilderness.

Beyond Mt. Robson

and Mt. Bess, I consid-

ered Phillips' knowledge

of the little known region

absolutely essential to

success and safety in

travel. Here the trails, still few and dim

and far between, were for the most part

those which Phillips himself had made
only a short time before. The pack

trains of our previous expeditions had

left so slight an impression as they

had traveled for great distances along

the !dry and heather-grown Alpine sum-

STRENUOUS DAYS
Donald Phillips tearing out a frozen beaver

dam in order to get the outfit across

mits, that even a skilled guide, unfa-

miliar with the topography of the coun-

try, would have found great difficulty

in picking up our former routes. Fur-

thermore, Phillips was a safe guide for

the difficult winter travel we were sure

to encounter.

The beautiful Indian summer sunshine

of our first day on the trail and a night of

brilliant aurora at Robson Pass quickly

gave place to a cold, biting rain through

which we traveled the next two days. It

finally came down in such a deluge that

we had to wait over a day in camp. But

this
'

' storm staid
'

' camp had its compensa-

tions in the spectacular at least. After

thirty-six hours of steady downpour the

rain suddenly turned to snow in the early

morning. I shall never forget my view of

Mt. Bess in this tempest. The lofty

white peak, seemingly but a few rods

away from us, stood out vividly against

the gray background of the sky, while the

driving snowstorm, as heavy as an April

downpour, with rain drops becoming

snow drops and falling with a splash and

thud, spread a thickly dotted veil between

us and the impressive peak.

It was now evident that even this light

snowfall of two hours' duration would

impede our progress greatly. Phillips had

expected to reach the Wapiti before the



512 NATURAL HISTORY

first deep snow fall. With his intimate

knowledge of winter conditions in the

mountains, he well knew how much it

would increase the difficulties of taking a

heavily packed outfit more than one

hundred miles into the interior and across

many high passes and dangerous summits.

He also realized that we might be snowed

in. Until now we had been making long

drives at good speed. But now our good

going was obviously at an end.

At 10:30 as the storm ceased and the

men began to pack the horses I started on

ahead in order to secure some photographs

from Jack Pine Pass. The wet snow en-

crusted everything profusely,—tree, bush,

plant, and rock—from

tree-line up to the pass

itself. It was indeed

fairyland through which

I cautiously picked my
way for more than two

NORTH OF "fifty-four"
Mt. Sir Alexander and the
sea of unclimbed peaks from
airplane. Mt. Mary ,Jobe
(named by the Canadian
Government for Mary L.
Jobe Akeley) is in the right

background

Royal Canadian Air Force Official
Photograph

Courtesy Department of National
Defence, Ottawa

A HAZARDOUS BUSINESS
The cayuses are crossing

a half-frozen ^muskeg rein-

forced with spruce trees

miles—a maze of snow-

and ice-covered ridges

and rocks gleaming in

the brilliant sunlight.

But it was at the summit,

as I waited for the pack

train to overtake me,

that the full beauty of the

scene was revealed. Be-

hind and below me lay

the dark, wooded valley

of the Beaver, at most

seasons the abode of

almost perpetual rain and snow. To-

day it had drifted full of great cumulus

clouds lifting and falling gently in the

eddies of the wind as if moored by unseen

cables to the tree tops. Among the moun-

tains stretching to the northern horizon,

the main Jack Pine River, black and

serpentine, meandered through the wind-

ing, snow-filled valley. Directly along

my path an enormous black wolf had

traveled ahead of me only a little while

before. His tracks were six inches across

and had been frozen in the crust not more

than an hour ago. Perhaps he was the

solitary old fellow who on a previous trip

had followed our outfit for several days



.4 wrxriiR joi h'.\/':y ix the cwadi.w wockies 513

PRECIPITOUS SLOPES
Showing the clitTs luuonji

which liio party hail clinilx'd

in (iafkiiess the iii;:;!!! Iicrorc

across tlicsc same iiuiiiii-

taiiisaiul liad howled pci-

sistciitly about our caiiip

ill tin* nijiht time.

Of luoft* iiunuHliatc in-

ti'rest was the way our

ptick train crossed the

pass. It was amazing to

sec the horses negotiate^

the abrupt two-thousand-

foot descent into the val-

ley. Often I found myself

peering over the edge

into space. It seemed almost improbable

that the cayuses would venture down such

an incline without the greatest urging.

But they did it without a single shout from

their master. After stopping a moment
to look the route over carefully, these

astonishing animals began the descent

as cautiously as would a skilled and care-

ful climber. In the worst places they

seemed to enjoy the excitement of doing

the thing deliberately without losing their

heads. No one can travel in the hills by a

pack train disciplined and proficient as

this without feeling a debt of gratitude to

the patience, intelligence, endurance,

and skill of the mountain cayuse, as well

as to the man who has prepared them for

the test. I have seen old '' Wend}-," the

lead horse, climb in safety without shifting

her load or loosening a cinch, where a man
would hesitate to go without using his

hands. My hat is off to this noble beast

of burden who has made possible every

one of my eleven journeys in the high

mountains.

That afternoon another blizzard hit

us; fortunately it had not overtaken us

while we were crossing the Jack Pine Pass.

Phillips' assistant. Jack Hargreaves, a

good-natured and manly young fellow,

displayed his unselfish character in every

emergency. The moment we reached

camp he was hard at work,

never-'stopping until the

last chore was done.

At first, making camp

was a simple process. We
had each appropriated

MT. SIR ALEXANDER
An airplane ])h()to,iiraph of

the mountain which Mrs.
Akeley was the first to at-

tempt to chmb. The nar-

rative of this exploration

was told in the May-June
numl)er of Natural History

Royal Canadian Air Force Official

Photograph

Courtesy Department of National
Defence, Ottaica
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a big spruce tree at night and htul un-

rolled our sleeping bags on the thick mat

of dry needles underneath. But after

the first snowfall it was necessary to

pitch an Indian tepee, which served as our

common living quarters during the day

and protected the grub panniers and

sheltered the men at night. During bad

weather when the storms drifted the snow

deeply under all the spruce trees, my own

sleeping shelter was a little silk wickiup,

or lean-to, set up like a half-tepee. When
pitched at the proper angle, it excluded

most of the rain and snow, and on the

stormiest evenings it was made cozy by a

big fire in front. During nights when the

mercury sometimes fell below zero, my
Alaskan eiderdown bed, warmed earlier

in the evening by heated stones, kept me
as comfortable as I could wish. My
little wickiup spoiled me completely for

living in a tent. Affording all the protec-

tion of a tent, it offered the advantage of

allowing me each night to view an illimit-

able world of forest and mountain and sky.

About my little camp the great, friendly

trees stood guard; to the ancient moun-

tains I "lifted up my eyes" and in their

strength and majesty I caught the

essence of peace and courage; while, as I

sometimes lay for hours watching the

stars in their round—the Great Bear in

his gigantic stride about Polaris, Cygnus

in swift flight across the heavens, the

mysterious aurora fitfully search-lighting

the blue vault, the completeness of the

universal law impressed me anew

:

The very law that moulds a tear and

bids it trickle from its source,

That law preserves the earth a sphere and

guides the planets in their course.

The following morning the landscape

was everywhere white and beautiful.

Dark blue shadows lay thick in the snow-

filled valley and here and there stretched

upward through emerald green forests to

a white and massive corru-

gated peak just turning to

faintest rose in the early on-

rush of the sun. As we
traveled well below tree-line

I noticed protruding through

the thin snow a few belated

buttercups and painted

cups—the pale afterglow of

summer. All other flowers

had vanished. Everywhere

the slides—but lately covered

with rank growing flowers

—

lupines, columbines, forget-

me-nots, Silenes, Dryas, and

a myriad others—were but a

gray waste. Even the flaming

scarlet Arctic bear-berries

had turned to a dreary brown

;

while the willows, a week or

THE CALL OF THE HIGH
MOUNTAINS

Mrs. Mary L. Jobe Akeley, who
is shown above, has made nine
expeditions to the Northern Cana-.

dian Rockies
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A FOOT OF SNOW IN ONE HOUR
Near Sheep Creek Pass the party experienced a snowstorm during which, by actual measurement, a
foot of snow fell in one hour. The falling snow shows plainly against the tent and the figure of

Mrs. Akeley in the foreground

SO ago a mass of gold and bronze, now
stood out dark and naked above the deep-

ening snow.

We now faced strenuous days. Fording

and re-fording the winding Jack Pine,

crossing the Middle Fork in a high stage

of water where Phillips delayed two hours

to tear out a large frozen beaver dam in

order to make our crossing possible,

traveling thereafter through heavy drifts

of snow across a high summit and down a

precipitous descent to the West Branch

of the Jack Pine, we at last struck out to

the highest and most formidable summit

of our entire journey—a summit 8100 feet

in altitude which separates Big Smoky
waters from the Fraser Smoky on the

British Columbia side. To cross this sum-

mit on the Great Divide proved one of

the most difficult and spectacular events

on the trip. It was four in the afternoon

when we reached the West Branch of the

Jack Pine. Fearing another snow-storm

might occur that night, easily making it

impossible for us to cross this high summit,

we determined to attack it at once even

though the hour was late. From our

5000-foot elevation at the river the route

led up to a ridge 3000 feet above. Beyond

that was a long descent to tree-line, be-

fore we could camp for the night. High

up on the mountain it was still light and

we climbed as fast as we could out of the

shadows. After an hour and a half in snow

which deepened at every step we had just

struck very steep going above the last

scrub, when "Blue," a pack horse that

was out of condition, and that had been

hanging behind on all the steep places,

now suddenly refused to move. The men
shifted "Blue's" load to Jack's saddle

horse, but the exhausted horse still refused

to get in line. He required the greatest

urging.

Shortly after six o'clock, darkness and a

violent snow squall swooped down upon

us simultaneously. All about the snow

was drifted terribly. At times I floundered

through drifts quite to my waist. If the

horses had not broken out the trail, I
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could not have made a yard of headway.

They were display inp; the greatest effort,

while I knew Phillips on foot at the head

of the outfit nuist be having a serious

time.

The darkness now became so intense as

each moment the snow fell thicker and

faster that I could not recognize the horse

immediately ahead of me. Earlier I had

tied up the halter shank on my saddle

horse because he had plunged so violently

through the drifts that I was afraid he

would strike me. Now he was completely

lost to sight in the storm. Occasionally

I could hear Phillips shouting to give us

our bearings, but his halloos sounded

far away, subdued by the angry voice of

the storm. As we fought our way up-

ward through the ever thickening night, it

grew bitterly cold. The wind struck us in

a fury. Although I was warm from the

exertion of climbing, my clothing was so

saturated with snow that whenever the

pack train halted my hands and feet

became numb almost immediately. A
few hundred feet below the crest of the

ridge it became necessary for both Phil-

lips and Jack to go to "Blue's" rescue.

They tied him to the tail of Phillips'

saddle horse and poor old "Roanoke"

thereafter literally dragged the worn out

cayuse up the mountain-side. While the

disheartened horse was being rescued, I

utilized the halt to search for my saddle

horse, rub enough feehng into my fingers

to untie my mackinaw coat from the

saddle and pull it on over my frozen shirt.

The raging storm now subsided for a

moment and we had the cheering sight

of a long, level summit just ahead. It

was now 8:30—we had been fighting

the storm for four and a half hours—and I

was weak from hunger. All at once I

began to think I could go no farther. But
I did and finally reached the top. Once
more the snow enveloped us. Suddenly I

saw Phillips stop near by, then disappear

in his tracks. In a moment he reappeared

plunging about violently. Afterward he

told us he had stepped through a snow

cornice and had immediately found himself

dangling in space. He had been saved by

old "Roanoke" who had braced himself

against the shock and then had delib-

erately pulled back on his halter shank,

hauling his master upward to secure

footing. The danger of traveling in the

dark along this narrow sunamit was all

too obvious after this close call. We
halted, waiting for a break in the clouds.

It came finally but briefly, and Phillips

realizing the peril of attempting to

descend into the valley of the Eraser

Smoky, cautiously led us down through a

maze of cliffs and gullies toward tree-

line again on the Jack Pine side. We had

not made our pass after aU! As we slowly

climbed dow^n, the clouds shut in on us.

What looked like a straight stretch of snow

ahead of us often proved to be a perpendic-

ular drop. Time and again I missed my
footing and fell headlong in the darkness.

Very much alive, we finally made camp

that night at 10:30, just below tree-line

on the steepest side-hill I had ever camped

on. I kept a big fire of dry spruce boughs

blazing while the men unpacked; and

when I turned the horses loose, it was so

cold that the halter snaps froze to my
fingers and I had to shake them loose.

Xo evening meal was prepared that night.

Hot soup and a fairly level place on which

to stretch out was all that any of us

wanted. Phillips cut down half a dozen

spruce trees, piled them up and thus

leveled off two spaces. Sheltered by the

dense, drooping branches of my tree, I

soon crept into my sleeping bag and sank

into broken sleep, glad to see the end

of a day which had begun eighteen hours

before.

The following morning was cloudless

—

as calm and beautiful as if no storm had

ever raged in these snow-silenced hills.
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ON THE GREAT DIVIDE
Crossing: this 8100-foot summit in a heavy snow storm proved a serious undertaking

Again we climbed through the drifts 2000

feet back to the summit. With wholesome

awe we looked upon the cliffs among which

Phillips had led us in safety the night be-

fore. We found the summit a sheet of

glare ice. It required the utmost care of

both man and beast to keep a footing on

the long and narrow descent.

As we reached tree-line we saw where

the wild people of the hills had been taking

their morning exercise. Here half a dozen

black-tailed deer had bounded along at a

wonderful gait across the open, side by

side. A little farther on a big bull moose

had joined them, shaking the heavy snow

off the lower branches of the trees with

his broad antlers as he ambled on. Near

him had walked a cow and calf. Here a

pair of foxes had trotted along behind the

procession and a wolverene had emerged a

little way from the timber into the open

and then had backtracked on his trail;

while all about in the thin snow under the

trees many mice and Douglas squirrels had

scampered to and fro. About noon we

came upon a herd of caribou on a wide

plateau. Eighteen of these beautiful

creatures—several of them carrying fine

antlers—were digging through the snow in

search of the still plentiful and slightly

green forage of the high meadow. They

gave little attention to us until we were

close upon them and then they stampeded

but slightly. In fact one large bull trotted

ahead of us for nearly half an hour and

finally climbed up to a ridge near by where

he stood watching our entire outfit pass a

few rods away.

For the next ten days we traveled

north. For a week we climbed up and

down across high snow passes—5000,

6000, 7500 feet in altitude they were

—

under conditions similar to those previ-

ously described. We had to shovel out

snow for our camp ground at night. Each

morning we broke ice on our canvas water

pails and sometime during each day the

snow continued to fall. The snow was now

everywhere packed and deep and begin-

ning to show blue-green in everv crevasse
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THE FALLS OF THE PORCUPINE
On the return journey the party was overtaken
here by a chinook in which much of the snow

quickly disappeared

and in the deep imprints left by our

horses' feet on the upper levels. My
clothing was always wet or frozen.

We now replaced our hob-nailed climb-

ing boots with oil-tan shoe pacs, fitted

with excellent brakes of trap-chain, in

which we wore three pairs of ordinary

wool stockings and a pair of lumberman's
heavy socks. We were thus well equipped

for ice and snow and to wade many a

stream and to walk miles of muskeg.

There is space here to recall but a few
high spots in the remainder of the

journey. Beyond Sheep Creek Pass, by
actual measurement, we had afoot of snow-

fall in one hour. Across the three long

miles of Surprise Pass, 7000 feet in alti-

tude, the pass Phillips had dreaded most
of all, we fought for every step we made.

The drifts were appalHng; a biting north

wind chilled us through and through, and,

most serious of all, a blizzard over-

whelmed us. How Phillips led us in safety

is still a mystery to me. "I can go across

Surprise Pass blindfolded," he had said,

and I know it was actually true. This

master of woodcraft with an amazing

instinct in the wilds had learned the

topography of the region just by crossing

the pass once before. All along the long

undulating pass to the Porcupine, the

snow was deeply drifted. Phillips had not

once, sat in his saddle since leaving the

Jack Pine. He had broken trail inces-

santly. I now begged to go ahead on my
horse and break out the drifts, for I re-

membered this part of the country well

and our route was easily followed. Old

"Pet," my horse, now did valiant service.

Rearing on his hind legs a little at each

step, this noble animal broke out with his

front feet drifts that were shoulder deep

and thus for two hours relieved Phillips

of his grilling task. There may be some

people who do not love a horse, but it

happens that I am not one of them.

At the end of October we reached

Mariel Lake, ten miles from the base of

Mt. Sir Alexander, and in range for our

only possible view of this mountain.

I waited our approach to this vantage

point with the greatest eagerness. Any
clear weather we had usually occurred,

between twelve and two o'clock. To my
great dehght, at about 1:30, as we
reached a tiny lake north of the peak the

massive snow peak was easily discernible.

It was cloud-hung about its lower ram-

parts as it usually is even in the most

favorable weather, but its magnificent

icy summit shone rosy pink above a dark-

blue cloud-bank, as the long rays of the

slowly retreating sun illuminated this

Monarch of the North. Everywhere about

us the winter's snow caught the reflected

glory of the eternal snows on the great

mountain itself. For a few brief moments
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the eartli was (Mivt^lopcd in a ros}^ mist

and wc j2;az(>(l in awo and reverence upon

this nuirvelous display of Nature's handi-

work. In hah" an hour the sun had van-

islieth It had shone longer than at any

otiuM- time since we hatl left the Smoky.

At length w'e reaclKxl the pass to the

Wapiti, our last pass. Here one evening

just at dusk a month before, Phillips had

rescued one of his men from a pack of six

black wolves. The man had been out in

search of a lost horse and had been sur-

rounded and cut off completely from camp
and after he had fired his last cartridge.

Near this pass a month later, when on our

return trip w^e were traveling along one

evening just at twilight on the frozen

river. Ahead of me were Phillips and two

pack horses while right behind was old

"Blue," still w^eak and "going empty." I

suddenly noticed half a dozen objects dart-

ing back and forth across the wide ex-

panse of snow-covered river ice a hundred

yards or more ahead. Then I heard Phil-

lips fire his rifle. Immediately the dark

objects ran back toward me and then into

the heavy spruce forest along the river

bank. They were six black wolves. There

just in the edge of the cover I soon saw

them sitting on their haunches intent

upon our movements and whining and

yelping in great excitement. Phillips

shouted to Jack to drive up the outfit

while he held his gun on the pack. Then

we all w^ent ahead as speedily as possible

and in an hour were in camp. That night

Phillips made a rope corral for his horses

and he and Jack put their bed rolls near by.

Every once in a while we heard the wolves

as they made noisy bivouac, close at hand.

Philhps cleaned and loaded my 30-30-

and handed me an extra box of cartridges

as I said good night. About midnight,

I was aw^akened by hearing someone

build up my fire. My wickiup had been

pitched as usual a considerable distance

aw'ay from the main camp in the edge of

the forest and I had gone to sleep with a

big fire burning, as that night the mercury

fell to forty below zeio l"'ahrenheit. Now
I saw Phillips stoking up the fire.

"The wolves seem to be pretty hungry.

"\'()U better keep your fire going," Phillips

said. And "I think they're after old

Blu(>," he added as he floundered back

through the snow to his outfit.

Th(^ wolves were near enough now. 1

could hear them whining and yapping just

as th(y had done in the early evening.

Both men now began a patrol of the camp,

as the w^olv(\s became bolder. However,

one doesn't borrow troul^le in the wilder-

ness. With two good hunters on guartl, 1

soon fell asleep again, rousing but slightly

as one of the guides came over now and

then to build up my fire.

Finally, at the end of our fourteenth day

of storm, and three weeks after leaving

MRS. AKELEY'S SLEEPING SHELTER
Mrs. Akeley camped in this little wickiup at

sixty degrees lielow zero
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Mt. Robson, we reached our destination

on the Wapiti. Though during our first

week we had zero weather it was suc-

ceeded by a lovely cliinook which made

possible a considerable stay and the rather

thorough investigation of the area

drained by the streams of this watershed.

There is no space here to tell of our

return journey by way of the Porcupine,

Sheep Creek, and Grande Cache to

Entrance and Jasper, through the lower

foothills where our days of hardship

and adventure were supplanted by the

quietude of comparatively easy travel;

of how we sw^am our outfit across the

swift flood of the Big Smoky in the midst

of slag ice to where a numerous band

of Crees waited for us and gave us of

their hospitahty ; nor how during the early

December days the mercury continued

dropping until at Christmas time it finally

reached sixty below zero[Fahrenheit, and

I had for the first time the experience of

sleeping in the open in a really low tem-

perature and of learning how easy it is to

be comfortable in light woolens, smoke-

tanned moccasins and buckskin.

Even in the face of three months of

rather untoward events, I was able to

add somewhat to my knowledge of the

Northwest and I found again the health

which I had gone so far to seek. And as I

said farewell to my long-loved mountains

and the peace and solitude that in them

dwell and turned reluctantly, as usual,

toward cities and the noisy throng, I

found myself treasuring in my heart,

just as I do today, the memory of a new

act in Nature's great unfinished drama,

which a winter in that fragment of the

boundless frozen North had revealed to

me.

Phillips and Hargreaves shooting the rapids of the Big Smoky in
order to obtain a dugout canoe in which to ferry the outfit to

THE Grande Cache side



A Welcoming Group of Ongies on Little Aiulanian Islaml

NATIVES OF THE ANDAMAN ISLANDS
A Pygmy People Who Lead an Isolated and Idyllic Existence

in Their Island Homes in the Bay of Bengal

By C. SUYDAM CUTTING
Trustee of the American Museum

A GES ago, when the maritime people

JL\ of India first came into contact

with the Andaman Islands, they

called the local aborigines by a Sanscrit

name that meant "monkey people."

From this name the present word Anda-

man was derived. So few are the early

records of these islands that we can only

suppose that this archipelago was rarely

visited by seamen. For centuries, since

prehistoric times, in fact, these islands

have remained out of contact with the

general march of South Asiatic civiliza-

tion. So bitterly did their population

resent the intrusion of foreigners that,

today, they remain literally as primitive

as they ever have been.

Racially, the Andamanese belong to the

negroid race and can be classed as true

pygmies. Formerly, anthropologists be-

lieved that all negroid races once upon a

time migrated from Africa. Today, al-

though this theory is not entirely dis-

proved, it is believed there once existed a

negroid people well distributed in south-

eastern Asia and indigenous to the coun-

try. To this race, now nearly extinct,

the Andamanese must have belonged"

Probabl}^ they inhabited the southern

part of the great Indian peninsula in a

pre-Druidian period. With the advent

of the latter people they may have been

largely exterminated, and some of their

survivors found their way south by sea

to their present isolated abode.

As pygmies, the Andamanese may be

compared to very small similar peoples

living in Malay, the Phillipines, and the

Belgian Congo. Since characteristics of

all races are indubitably due to their

environment and possibly food, one could

ascribe these same elements as the cause

of the very short statures of all pygmies.

The Andamanese are living in an age

previous to that of agriculture and metals.

It is true that nowadays they have some

metals, but these have filtered to them

from the present colony formed by the

British at Port Blair. Except for this

source, they would have no metals at all.

So primitive is the life of the Andamanese,

so little have they of what we understand

as worldly goods, that it is really surprising

how well they get along. They are of two

types—those living along the shore and

truly amphibian, and those living in the

midst of the dense tropical jungle of the

interior.
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PYGMIES OF LITTLE ANDAMAN
Mr. Glasson, the government forest officer stand-

ing with the group, is 5 feet 10 inches tall

The coastal people are, in part, fairly

friendly to visitors, but those in the in-

terior, the Jarawa tribes, are fiercely

hostile. Early records all show that the

enmity to strangers of all Andamanese
was unsurpassed. This must have been

due to the fact that natives from the

mainland, while stopping at the islands,

often carried off some of their numbers to

be sold elsewhere as slaves. Up to the

present all attempts to make friends with

the interior tribes have failed. Fre-

quently they made raids on the settlement

with the primary object of collecting

metal. Today, however, these raids are

few, due to the efficient reprisals against

them by Government punitive expeditions.

Let us consider the lives of those

natives that make their home along the

littoral of the North and Central Anda-
mans. Their food supply, which is abun-
dant, is composed of fish and roots, the

latter dug up in the jungle, and the fruit

of the screw palm. A small part of the

jungle right beside the shore is cleared,

and tiny thatched houses, hardly more

than lean-tos, arc set up in a semicircle.

These villages are only of a temporary

nature as the natives are forever moving

from one place to another. After one site

has been inhabited for a certain length of

time, the common village smell becomes

so offensive that a general exodus takes

place to another likely spot. As there is

no overcrowding of population, there is

ample room in the islands for everyone.

Likely sites for villages are easily found, as

practically all the littoral is bordered

with a clean, sandy beach.

The clothes of the Andamanese are very

meager and easy to make from the natural

resources of the jungle. Any ornaments

they may have, such as beads, have fil-

tered like metal from the settlement at

Port Blair. Domestic articles are few

—

merely wooden receptacles for holding

water, and a species of basket work.

Knives of all sorts are made from the fine

hardwood trees in the jungle and can be

used for everything from making their

dugout canoes to shaving the hair in the

ANDAMAN HOMES
Tiny thatched houses, set up in a semicircle in a
clearing beside the shore, form the shelters of

these small peoples
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center ol I licii' heads to

form a broiul part. The

main efforts at inclustr>

are in the makinf^ of

articles to obtain food.

As stated before, these

people are quite amphibi-

ous. Travel by water is

done entirely in small

dugout canoes with a

lifj;ht outrio-ger. They are

astonishinij;h^ expert in

the handling of these

boats and can paddle and

maneuver them with ease

at high speed. From
these dugouts, hunting

by spearing of turtle and

dugong (a manatee run-

ning in length from eight

to nine feet) is continu-

ally practised. The spear,

about fifteen feet long, is

tipped with a removable

barbed point. This latter

is attached to the end of

a line. When the barb

has entered the body of

the quarry, the spear

shaft comes loose and

can be retrieved as it is

floating on the water.

When hunting dugong,

the spearman often has

to hurl his spear a considerable

distance. In such an instance he will

himself leap out of the canoe as he makes

his throw. From the moment he hits the

water his movements must be fearfully

rapid. At the sting of the sharp point

which penetrates deep through the soft

skin of the dugong, the latter starts off in

the water at full speed. Carefully has the

spearman seen to it that there is ample

slack to his rope for, as this is rapidly

being taken up, he must retrieve his spear-

shaft from the water and climb back into

the bow of the dugout. Hardly has he

MR. CUTTING WITH TWO ANDAMAXEriE NATIVES
The scant clothing of the Andamanese people is only such as can

easily be made fi'om the natural resources of the jungle

gotten back than off they all go, dragged

by the dugong. The dugout's crew is

comprised of two or three men, and

wonderfully do the}' preserve the

equilibrium of the frail craft during the

dugong's rushes. The latter are strong,

fast swimmers, and considerable time

may elapse before the strain of the pull

will wear them down. Like turtles, they

are hunted in shallow water, about five or

six feet deep, as they are both bottom

feeders off the coral. Sometimes the

dugong in his rush may make for the open

sea and reach deep water. Should he
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A SIMPLE FORM OF FISHING
The use of bow and arrow is popular for fishing,

and boys are trained from an early age to shoot
with diminutive forms of these weapons

then sound, the situation may become

impossible and the rope must be cut.

As the most appropriate time for hunt-

ing is by moonUght, the dugong is not

killed immediately after his capture.

The animal is brought to the shore and

there kept fast by ropes

till the next morning

when he is killed and

eaten. From our stand-

ard of sport, this moon-
light hunting in a dugout

would certainly come into

the classification of a

major one.

A PRIZE CATCH
Dugong flesh provides a sta-
ple article of diet for the
Andaman natives. The du-
gong is usually hunted by
moonlight and dragged to
the beach where, the follow-
ing morning, it is killed and

eaten

Turtle hunting, also best done by moon-

light, is very much easier. To begin with,

there are many more turtles and as they

are usually speared at close range they do

not necessitate a leap into the sea at the

moment of spearing. It certainly does

credit to these Andamanese that they

can, with so little difficulty, penetrate the

thick hard shell of a forty-to-fifty-pound

turtle. After being speared, like the

dugong, they will start right out pulling

the dugout through the water, but they

are very different animals, with much less

speed and strength, and they soon tire.

Two or three rushes are about their limit

and then they are hauled up the side of

the dugout by their forelegs and de-

posited in its bottom.

Light as the outriggers are, they add

quite considerably to the stability of the

boats and then, also, the balance of the

natives seems perfect and they never

upset. They did not much want a guest

along when out hunting and they were

hardly to be blamed as, one night when a

long spear throw was made, we very nearly

upset—a thing which would never have

happened had they been alone.

Of course the aftermath of all this is a

feast the next day. The dugong is just

skinned out and the meat cut off, cooked,

and eaten. As the animal is large, there is

*^ -V* ,-2-
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A COMMUNAL HUT
This large, thatched dwelling, inhabited by the Ongies of Little Andaman Island, is set near the

shore just within the edge of the jungle

apt to be a surplus of meat after the meal

is over, but there is no saving made for the

future. They have no salt to preserve

the meat nor do they cut it into strips and

sun-dry it. So easily is sea food procured

that they do not consider any laying up

for the morrow. When a man is hungry

he goes out and catches the food for his

immediate use and that is all. The meat

of the turtle is cooked in its own shell and

then eaten right out of it. In its case,

however, differing from the dugong, the

entrails are the choicest tidbits of the

whole animal. Their preparation is

elaborate, and they are most carefully

cleaned and washed before being cooked.

Maybe, after such a feast a dance takes

place. It is a somewhat simple affair,

the natives merely jumping up and down

and swinging branches of evergreens in

their hands.

The other and simpler form of fishing is

with bow and arrows. When watching the

accuracy of these bowmen, one would

immediateh' assume they had reached the

acme of perfection in this art. Boys are

trained from an early age to shoot with

diminutive bows and arrows. First they

practise on still targets and later on

moving ones. Pieces of wood are rolled

along the ground and they shoot at these

while they are still in motion. The proper

full-sized arrows are barbed, usually in

two places, with the bones from pigeons'

wings. These form a dreadful weapon

against human beings and so great is their

velocity at close ranges that thej^ can be

driven clean through the body. The

proper place for shooting fish is along the

edge of the reefs which can be reached by

dugouts, or along the shore line where the

water is shallow enough to wade in. The

sea water, as so often happens in the

tropics, is very clear, and with true eagles'

eyes the natives easily detect their prey

when near the surface. With perfect

precision they gauge their aim. As is well

known, due to light being refracted when

passing through water, an object when

seen under water appears to be in a differ-

ent place to that in which it actually is.

This fact is well known to the Andamanese
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and the proper correction is given when

sighting their arrow. For seeing things

below the surface, their eyesight is truly

marvelous. Sitting on their dugouts

quite close to the water, they can see a

turtle when swimming near the surface

one hundred yards away.

Spending so much of their time on the

water, they are fine swimmers and divers.

From an early age the children play in the

water, swimming about as much under the

surface as on it. The average native has

probably not much swimming speed, as

his usual stroke is somewhat similar to

that of a dog, but his powers of endurance

are great. Swimming in the sea for long

distances seems nothing ix) them and they

appear at such times to be covering about

half the distance under the water. They

are excellent divers and, when at it, their

heads just pop up at the surface for

barely time to breathe and they are down

again. The water is alive with sharks and

at places along the shore there lives a

verj' dangerous species of amphibious

coljra. Neither of these have terrors for

the Andamanese. Without fear they will

plunge into deep, shark-ridden water and,

when after turtles, they will swim about

rocks in the sea alive with sharks and yet

they never have casualties.

Another branch of this same pygmy
race are the Ongies of Little Andaman, an

island tying just south of the three major

members of the archipelago. These

people have permanent habitations

set, like the Andamanese, by the shore

just within the edge of the jungle. This

habitation is one large thatched hut en-

tirely communal. These people are quite

prone to wander long distances at sea.

Such journeys may take several days

traveling, but they do not spend the night

at sea, usually stopping at some island en

route.

In culture the Ongies are in every way
just as primitive as the Andamanese.

Their food is Hkewise composed of fish,

roots, and screw palm. Although the

particular groups visited were known to

HUNTING IN DUGOUT CANOES
In hunting turtle and dugong for food, spears about fifteen feet long are used.

tipped with a removable barbed point
The spears are
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l)c triciully, we c^xcreised can' on first

laiiclins aiuouo; them to note that those

who had appeared out of the jungle on to

the beach had no weapons. Any show of

these would have been a distinet si.i>;n of

hostihty and land-

ing at the tinu>

would not have
been safe. Fortu-

nately, due to the

fact that they knew

Mr. IM. C. Boning-

ton of Port Blair,

we were received

cordially. We vis-

ited two different

parties of Ongies

living at a distance

of ^about ten miles

from each other and

their welcomes to

us were very cor-

dial. At the time,

neither of these par-

ties was living in

its communal house,

but had built for

themselves tempo-

rarj' quarters. As it

was during the dry

season, no covering of any kind had been

put up. The jungle had merely been parti-

ally cleared and their beds erected. These

latter were made of small boughs set up

about four inches from the ground. On
these they sat or lay all the time they were

in camp. As the boughs were not quite

even, they must have been frightfully un-

comfortable, but no Ongie will ever lie on

the ground.

One of the parties we visited had a

temporary camp about a mile inland

where they were in the process of making a

dugout. Like the Andamanese, they hew^

out solid hardwood trees, but their fin-

ished product is a great deal larger. They

are not quite as amphibious as the former

and do not spend so much time on or in the

BASKET WEAVING
The Andamanese have few domestic articles,

using merely wooden receptacles for water, and
native-made baskets

wat(>r. Bows, arrows, ami spears they

naturally make for collecting their food.

Mr. Bonington had brought along a gun
on the theory that "One never can tell,"

but it certainly proved entirely needless.

He, however, did

know what he was
about. More than

once he had taken

part in punitive

raids against the

natives when men
had been killed, and

it w^as solely due to

his knowledge of

and friend.ship with

the Ongies that we
were able to get into

contact with them

at all. Although in-

habitants of the lit-

toral, they showed

every sign of being

good jungle folk.

The trail to the

inland camp where

they were hewing

out a dugout from

a mammoth hard-

wood tree was none

too good. It was only a temporary trail

through a virgin tropical forest. One had

to walk carefully and, even at that,

tripping over parasitic vines and stumb-

ling over uneven places was quite the

order of the day for the whites. Not so

with the natives. Young and old slipped

easily along without making a sound.

One would not have noticed the clearing

where their camp was until right on it.

It was nearly five o'clock in the afternoon

and work for the day was over. Alen,

women, and children w^ere idling about.

Some had lain down on their rude beds.

Of course they had know^n we were com-

ing as news had filtered in to them from

the shore when we landed and they had

sent guides down for us. They, however,
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A TURTLE FEAST
When hungry-, a native w-ill catch a turtle, cook it in its shell, and then eat the meat directly from

the shell

showed no signs of welcome on our arrival

;

as a matter of fact, they seemed to take

little notice of us at all. For half an hour

we stayed about the camp. A group of

middle-aged females sat on the edge of

the unfinished dugout and watched us

with colorless expressions. These latter

showed the illness of distended stomach in

great prominence. Finally, accompanied

b}' a few men as guides and several

children, we made our way back to the

shore. Two days we spent among the

Ongies and during this time it seemed to

become more and more apparent to us

that we were in good standing with them,

although their faces or actions barely

ever changed or showed the least emotion.

We had taken the precaution of bringing

some presents: large leaf tobacco of

the very coarsest tj^pe, clay pipes, and a

few cheap cotton clothes that were im-

mediately put on. None of the aborigines

smoke, as they have no natural sources of

tobacco, yet they take ver\' kindly to it

when it is offered.

At last, when we came to leave them,

quite a little procession escorted us to the

shore where our boat was anchored. Al-

though the farewells must have been

mutual, outward manifestations were

only from our side.

It is curious and interesting to note

that, although the aborigines are li\"ing

in a pre-agricultural and wood age, with

none of the benefits the human race has

derived from civilization, they are abso-

lutely self-sufficient, lack nothing, and

are happ}". They live the life of their

choice and have escaped all the ills that so

frequently attend civUization. For years

hostile to intruders, they have avoided

contact with other peoples and so have

escaped their numerous diseases. Food

at all times can be acquired in abundance,

and so scanty are their clothes that the

problem of making them is an almost

negligible consideration. Their arts, or

rather industries, are the making of

weapons and dugouts. Water, which is

abundant during the long and .severe

period of the southwest monsoon rains,

becomes scanty during the end of the drj^
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season. As they i)r;ietis{' no ajiificultuic,

this shortage of water is of no import a nee

to tlieni for there is always an ample

supply for drinkinj; purposes. During

the driest periods water can always be

obtained by digging in certain regular

places well known to them. Fire is

always kept up and food regularly

cooked.

The story of how fire was first acquir(>d

by them is strangely wrapt up in

mj'thology. The natives have absolutely

no means of making fire, but it exists in

every village or camp and is carefully

kept burning. This is done by using a

resinous wood and the fire is preserved in

the hollow trunks of trees. When travel-

ing, it is always brought along. The origin

of it is completely unknown. They were

firm in their statements that they had

always had fire in the tribe and that it had

been handed down from generation to

generation. Where it first came from or

how it was originally made, no one knew.

No aiiKtiiiit of iii(|iiiry gained any I'urtiier

information.

The general iiealth oi the natives is

good, although the trouble of a distended

stomach, so connnonly seen in the JOast

and usually resulting from malnutrition,

is very prevalent and frc(iuently hists

among the women right up to middle

age and on. Rickets and skin diseases

are very rare. Like all primitive races,

any contact with civilization tends to be

much more harmful than good.

At one time the Government of Burma,

under whose jurisdiction the islands fall,

formed a small colony for the aborigines

near Port Blair. Rather substantial

dwellings were built for them and it was

hoped that those who chose to live there

might derive some benefits from their con-

tact with the local civilization. This small

colony is no more. Rather than any bene-

fit, they reaped the ills which ravaged

them and the place was forthwith shut

down and its inmates returned to their

A RESTING PLACE OF BOUGHS
.\n Ongie will never lie on the ground. Beds are constructed of small boughs set up about four

inches from the ground
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niitural liaunts. As a result of this foolish

and fatal experiment of the Government,

th(> population of the Andainanese in a

certain section has been reduced in num-

bers by fifty per cent in the last ten years.

'rh(> trouble is not over yet, for, with the

birth rate now at a standstill, it is only a

question of time before this part of the

general population will become completely

wiped out.

Although the natives, both male and

female, are very far from good looking,

they are exceptionally cunning. In one

respect they are Uke friendly animals.

One can stroke their heads and faces as

one would a dog, except that, when so

treated, they show complete apathy and

indifference. One characteristic they all

have in common is that they are ex-

tremely fond of children. These latter may
be born to the mother when she is very

young, possibly only twelve to thirteen

years old, but they do not live long.

Forty is a ripe old age and above the

average for those who have already be-

come adult. Living all their lives in close

proximity to one another and wearing few

clothes, there is little prudery among them.

In marriage they are entirely monagam-

ous and, among the Ongies in particular,

the women have quite a high standing.

Marriage vows are well kept and there is

no promiscuity.

To those who come from a temperate

zone, the climate of the islands would be

considered a hot, unhealthy one. Lying,

as they do in the southern part of the Bay
of Bengal, their temperature is torrid and

there is a six-months' intense rainy season

when everything is always damp. During

this part of the year the insect pests are

bad. Land leeches, such as one finds in

the foothills of the Eastern Himalayas,

ticks innumerable, sand flies and mos-

quitos that are frequently malarial, form

the great pests. Like all aborigines, how-

ever, they are hardly bothered at all by

that which would inflict agony on white

men. Born and for generations bred in

the environment of the islands, they

become inured to the existing conditions

and now mind little. One instance,

however, will show that they are in part

what one would call human. Some of the

natives once showed us the remains of one

of their temporary camps, at that time

abandoned. They said that about a year

ago they had been obliged to leave it and

find another site as the sand flies were so

exceptionally bad that life there was

impossible.

Primitive tribes frequently practise

nature worship as their only religion.

The Andamanese, however, seem to ob-

serve no particular religion at all. Nature

worship usually takes a form of devil

worship, in other words, an appeal to the

evil gods or spirits. These latter are

supposedly responsible for the upsetting

of the regularity of the lives of the natives

by such causes as plague, famine, etc.

Any action of the benevolent gods, which

means no trouble, is often classed as

normalcy. As the Andamanese lack

nothing and have nothing to bother them,

their fives are forever regular and there

is no cognizance of any evil or benevolent

gods at all. What is there to pray about

either for or against? Lucky Andamanese,

without having made the least effort,

they have certainly solved the problem

of living.



Entrance to the Cave as Seen from the Interior

PREHISTORIC IRON-SMELTING
IN AFRICA

The Discovery of a Relic of Great Antiquity in a Cave of

Northern Rhodesia Throws New Light on the

Pre-history of Southern Africa

By NINO DEL GRANDE
Archaeological Engineer of the Italian Scientific Expedition

Photographs by the Author

In the hope of learning something about the succession of the later culture phases of the prehistory of Southern
Africa, Sig. del Grande and Prof. Raymond A . Dart, of the Italian Scientific Expedition began excavations

at Mumbiva in Northern Rhodesia during June and July, 1930. It was in the course of these excavations

that the iron-smelting furnace ivas unearthed. Mumbwa lies about 130 miles southwest of the Broken Hill

Zinc and Copper Mines where the skull of Homo Rhodesiensis was discovered about ten years ago.—The Editors.

JUST in the heart of Africa, between the

great river Kafue and the Lower

Congo He limitless plains of grass

from nine to twelve feet in height, inter-

spersed with vast stretches of trees and

only rarely dotted with small, rounded

hills. In the midst of this region, covering

an area of about one hundred miles, we

located, after months of research, a dozen

caverns. They are today the home of

African snakes, lions, and leopards. In

conjunction with this difficulty was that

of natives whose nebulous traditions and

superstitions cause them persistently to

offset all attempts at exploration. In

spite of these drawbacks, however, the

work of the Italian Scientific Expedition

was initiated and the various trial pit

excavations in the caverns revealed evi-

dence of human habitations.

When the most promising group of

caverns had been chosen, actual camp was

erected. It stood in the center of enormous

limestones suggestive of an amphitheater
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whose dark, demolished walls resembled

those of an ancient castle.

The principal work of excavation was

centered in the most imposing of the

caverns, one rich in passages and openings.

Necessarily it proceeded slowly and

minutely. Successive layers, one foot in

thickness, were excavated from the

stratum of earth accumulated in the

cavern through the milleniums. When
excavated, each quantity of earth was

strained through sieves of increasing

fineness to ehminate the possible loss of

the minutest particle of bone or worked

stone. Native squadrons worked under

the personal and constant supervision of

Prof. Raymond A. Dart, of the University

of Johannesburg, and the writer. In three

months' work two hundred tons of earth

were extracted, making an excavation

twentj-'two feet deep.

The cavern had reappeared in its

former vast proportions; its irregular

ceiling, sustained by gigantic pillars,

formed narrow passages and wide hollows

completely sheltered from the storms,

and we could easily read along the walls

of the excavation the eloquent history of

ages long past.

In the very depth of the excavation is a

layer, about five feet in thickness, of red

clay hardened almost to the texture of

stone. In this layer are set the fossiHzed

bones of various prehistoric animals that

apparently had sought refuge there, or of

beasts of prey in search of shelter in

which to devour their captives.

We are led to believe that in this re-

mote time man never lived here, nor in

any part of this region. In a slightly

later stratum we find the first evidences

of man's appearance in small groups of

primitive beings who hunted by means of

a sling loaded with small, round stones.

In this stratum we also find other stones

roughly sharpened, which he used for

mashing seeds, cutting skins, or cracking

bones. They are one of the first signs of

human intelligence.

Then again there is a negative period.

THE NORTHERN BLUFF OF THE MUMBWA ROCKS
The cavern in which the old iron-smelting furnace was discovered is situated within this bluff
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AT THE MOUTH OF THE CAVE
Burning the "elephant grass" that surrounded the entrance to the cavern. Mumbwa is in the heart

of a big game territory covered with luxuriant grass from eight to ten feet high

In about seven feet of earth not even a

single animal bone is found. Change

of climate or scarcity of game—both

very essential to the life of primitive

man—may have caused this long ab-

sence. This must have been very long,

because we know that earth carried

principally by wind and rain accumulates

very slowly, and therefore the height of a

single foot represents thousands of years.

Then man appears again and in great

numbers. This time we find him in a

more advanced stage of civilization: the

earth is filled with a great quantity of

"stone implements." Man now recog-

nizes the possiblities of quartz for this

purpose. He breaks it up into minute

pieces and from these he patiently con-

structs implements for various uses.

There are knives of quartz for skinning

animals^ and rakers with which to clean

the skins. By continued hammering and

rubbing of stone on wood, he succeeds

in shaping a sort of hook with which

he can extract snails from their shells.

The bow and arrow also makes its

appearance at this time. With laborious

exactness primitive man now constructs

spears. He is an avid hunter, for as the

bones and teeth extant show, the region

was rich in game.

Rising steadily through the succeeding

stratum for various feet, the quantity of

implements begins to indicate the perma-

nence in this cavern of the same people

for thousands and thousands of years.

Through generations these implements

are handed down and perfected as they

go. On reaching within two feet of the

actual level we find implements com-

pletely perfected. Some worked in pure,

transparent crystal-quartz are like scintil-

lating gems

And now, in the two remaining feet of

earth we find pieces of pottery scattered

with the rest. Prehistoric man, who had

achieved a crude artistry in shaping

stone and working it to his use, was but a
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THE EXCAVATIONS
(1) Ground plan of Mumbwa cavern showing entrances on south A, west B and C, and northwest D,
and also the areas excavated (cross-hatched). (2) Longitudinal section through the southern portion
of the cavern along line M, N. (3) Transverse section through the southern portion of the cavern
along line X, Y. (4) Transverse section through internal (eastern) passage along line H, K.

(5) Transverse section through southern passage along line R, S

beginner in this new art of molding clay.

But with the passing of the centuries he

learns to produce in clay greater quantity

and better quality of work. Now he feels

the urge to decorate his ware. His

drawings are crude and irregular at first

but steadily increase in symmetry,
though he is still limited artistically.

Contemporaneously, he gradually re-

linquishes the use of stone implements and
concentrates on iron, which we find well

represented in the most superficial stratum
by a few necklaces, arrow points, and
spear-tips. The number is small, because
iron is precious and not to be discarded or

forgotten like a piece of clay or stone.

And so—after that superficial stratum
that represents the last three or four

centuries, we come quite imperceptibly

to the native of today. He takes no

comfort in caverns which offer but a

miserable refuge. Here, on the upper-

most layer, is a recent handiwork in

clay, some ashes, and the traces and re-

mains of animals of all species: man is

now master of this place.

However, during the excavation, we

made a discovery of exceptional inter-

est. It records an extraordinary event in

the life of primitive man of that time.

At a depth of more than seven feet

from the actual level of the cavern where

the earth was rich in stone implements

used by prehistoric man, we found about

six hundred cubic feet of pure and

compressed ashes, hard as rock. A little

farther on we brought to light a furnace

three feet in diameter, regularly con-
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structed, stone on stone, the intervals

filled with earth o])vioiisIy loii^- expostnl

to violent heat. On one side lay niass(Hl a

number of unsuccessful fusions and wastes

of furnace fire.

Our imaginations drop hack five or six

thousand years and we see the arrival of

strangers. They, too, are primitive men,

but happily the possessors of a formidable

and miraculous secret. They know how to

choose on(^ stone from another and place

it with portentous witchery in a great

fire. With it they burn other stones,

bones, and earth of special quality. Then
they stir the fire to a brighter blaze and

lift from it a seething substance of blind-

ing redness. The mysterious object then

grows black, hardens, and becomes pliable.

It can be folded and pointed; gradually

it is molded into blades, arrows, knives,

implements, and ornaments of all kinds.

This new substance is iron.

Ol)\-ioiisly the ea\-ciii sciAcd in that

time as workhouse and liahitation for

these strangers who had brought with

them the wondcii'ul secret. They must
have been a minority, since the ordinary

cave-dwellers continued to work in ston(;.

These must have been retluced to the

position of huml^le collaborators or

slaves to the others. However it may
have been, one day the strangers dis-

appeared. Their departure may have

been due to several reasons: pestilence,

insufficient mineral iron, or some un-

expected change in climate; or else they

may have departed after having accumu-

lated sufficient iron to take with them as

booty. This may explain more logically

and more conclusively the relative brevity

of their work and the abruptness of its

cessation. At any rate the strangers took

their secret with them. It is undeniable

that nothing but a renewed work in stone

ENTRANCE TO THE CAVERN FROM THE OUTSIDE
Nino del Grande and one of the natives examining the excavated material in search of stone implements



COLLECTION OF POTTERY OBJECTS

These fragments of pottery were found in the uppermost two feet of earth that had accumulated in

the cavern through the milleniums

SAMPLE OF FIRE-FUSED MATERIAL
For fluxing purposes for preparing iron,, charcoal, bone and quartz were found in abundant quantities

in the refuse dumps



STONE IMPLEMENTS
Collection of Late Stone Age implements found in the earth of the cave, together with some human

teeth and shell-beads for comparison

For comparison the photograph includes two palaeoliths from the furnace stratum (at each end of upper

row), and neohthic polished axe-head from furnace stratum (center of upper row)
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VIEW LOOKING EASTV/AKD OF NORTHERN EXCAVATION
Showing the white ash stratum, and the oval furnace floor. Nino del Grande is examining some

material found in the furnace

followed this brief era of advancement.

The native cave-dwellers, slaves or collab-

orators, were in ignorance of the new
method; they may also have been too

lazy to practice it or too uninteUigent to

master it. Surely there must have been

multitudes, disciplined and well super-

vised, because completely surrounding all

the entrance to the cave is a great wall, a

vast conglomerate of ash, iron mineral,

and wastes from experiments in fusion.

Only the combined efforts of hundreds of

laborers could have achieved the stupen-

dous task of pihng and building this

great mass.

It is permissible, however, to assert the

great antiquity of this furnace, which

proved to be the most ancient metallic

workshop discovered in Africa. The cave

is situated in surrounding earth whose

accumulation was very slow. Its general

conditions are conducive to inference that

from five thousand to six thousand years

are represented by the seven feet of earth

accumulated under the furnace.

It is not possible to attribute the iron

work discovered to the Bantu, actual

natives of Rhodesia, because too many
factors dispose of this hypothesis. Their

method of iron smelting is too recent and

of an entirely different nature.

Then, too, the long interruption in the

use of iron cannot be attributed to a

lapse of memory among the individuals

of the successive Bantu generation. It

may be safe to say that the stratum in

which the furnace was found denotes an

age in which the actual native Bantu

did not dream of a future existence in

Africa.
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It seems definite fioin tin 'occurrences at

Mumbvva that tlie smelt crs were foreign

to this soil. The site of tlieir emerfi;ence

is unknown, l)ut presumably it was soni(>-

where along the Mediterranean littoral,

or J']gyptian or Mesopotamian center.

How did that primitive smelting art

arrive in Southern Africa? Past writers

have not hesitatcxi to suggest for the ex-

planation of Southern and Northern

African homologies in prehistoric culture

and art, most amazing migration of the

human race, provided this occurred on

land. It is more logical to believe that

the migration in question was the bring-

ing of the new cultural elements to the

local southern Bushman by a relatively

small group of skilled northern intruders.

The obvious channel for that cultural

migration was the eastern coast line, the

sea and the water highways, such as,

in this case, the Zambezi and Kafue

rivers.

A partial confirmation of the hypothesis

of a water-borne cultuml stream with

respect to Muinbwa is found in the fact

that water-products, such as shells, were

in high repute as ornaments among the

smelters—a tradition that is preserved

to th(! present day in the sea-shell orna-

ments of the aristocracy of these parts.

A further confirmation lies in the primi-

tive watercraft of the Zambezi valley

and the boat ceremonials of the inhabit-

ants. But the soundest reason of all

is the indisputable fact that the primitive

culture-bringers throughout Europe were

essentially a seafaring and river-naviga-

tion folk. The art of navigation had

already been mastered by the Egyptians

during the pre-dynastic period. Even in

neolithic times the knowledge of adventur-

ous sea-craftsmanship in dugout canoes

had become rapidly disseminated through-

out Europe. Doubtless the same naviga-

tional mechanism extended extremely

rapidly at an equally early period all over

the highways of the Indian Ocean.

(.eneral \"k\v of the Camp Set Up During the Process of Excavating
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A Cantonese Junk Under Full Sail

THE RIVERINE LIFE OF CANTON
A Stud}^ of a Strange Racial Group of Unknown Origin, that Forms a

Picturesque Floating Population on the Waterways Around Canton

By H. L. SHAPIRO
Associate Curator of Physical Anthropology, American Museum

THE traveler, who makes his ac-

quaintance with China by a pilgrim-

age to imperial Peiping, followed by
an overland descent to Shanghai and con-

cluding with a final call at Canton via

Hongkong, has had ample opportunity to

become prepared to regard the riverine

population of Canton as the inevitable

consequence of over-population. All

along his route he has seen vast agricul-

tural areas saturated with humanity, and

large cities brimming with people. When
he finally reaches the rich alluvial delta

on which Canton is built, the pressure of

population seems to have increased to the

point where it can seek relief only by
invading another element. So numerous
are the craft of all varieties which in solid

array line the shores of the river and the

canals, that at first glance the very land

itself appears to have encroached on the

waterways which transect the city. In

one section are the great sea-going junks

anchored in orderly rows, their masts in

the distance like a forest of taU, slim

conifers. Along the opposite shore the

barge-like flower boats are massed in a

solid phalanx. Up and down the river and

through the canals pass a succession of

slow cargo boats. Fastened alongside

the shore, glutting the canals, and darting

hither and yon are the ubiquitous sam-

pans, minute ferry-boats, which are skill-

fully maneuvered by women. On all

these craft of whatever description, people

—usually whole families—have their

existence, may never put foot ashore, and

live by conventions peculiar to them-

selves.

This busy life on the rivers is not con-

fined to Canton alone. Boat people may
be seen in Hainan, ]\Iacao, Hongkong,

Fuchow, and in many of the south China

coastal ports; but only in Canton has this

mode of life had so great and peculiar

a development. The estimates of the river
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population of Canton vary enonnously,

and it is difficult to sec how it can be

otherwise with so mobile a population.

Williams states that at one time 84,000

boats were registered witli the water

police of Canton. But since many of

these are engaged in the carrying trade

and nothing is known about the replace-

ment of old boats, it is impossible to

judge accurately the fixed total popula-

tion from the number of registered boats.

^'arious guesses run from 150,000 to

300,000. As large as this sounds, it does

not appear excessive after one has trav-

ersed the waterways of Canton and ob-

served the thousands of bumping boats

each with its resident family.

Not onty do these people dwell upon the

water, but they derive their livelihood

solely from it. The commonest occupa-

tion in the city waterways is ferrying.

Fishing is, however, an important

economic factor. Fleets of junks fre-

(juently go on fishing trips. The Chinese

book of Koang-1\)ng-Sin-Yu, written in

the Ching 13ynasty, describes the ^iver

people fishing with nets. They were also

said to dive for fish which they speared

under water. Whaling in junks has been

recorded as one of the activities of the

Hainan water folk. In former days

pearl-diving was a favorite pursuit of

these people, but most of the oyster beds

have been long exhausted. Perhaps the

most important of the occupations of the

river people is the transportation of

cargoes from the interior to the coast.

The agricultural produce of the inland is

brought to the commercial ports and in

return manufactured articles are carried

back. Salt is also a valuable cargo.

The origin and antiquity of the boat

people, or the Tan-kia as they are locally

named, is not entirely clear. The Can-

tonese accept them as a natural part of

the environment and, in response to ques-

Pliotograph by Publishers: Photo Service

UNLOADIXG CRUSHED STONE
The division of labor in China is apparently not based on sex, for women take their place equally

with men in the strenuous work of the stevedore
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A CANTONESE SAMPAN
The fenying on the waterways of Canton is mainly by means of

thousands of sampans such as this

tions, suppose that they have always been

there. The more scholarly quote authori-

ties to prove that the Tan-kia arose by
one of several sequences, according to the

informant. I could discover little agree-

ment on the origin of the boat population,

even among the few who professed to

know. A not very exhaustive search of

the literature has been of no result in

shedding light on this problem. It is,

however, true that these people, or more
accurately this mode of hfe, is very ancient

in Canton. The following quotation taken

from Yule's Cathay and the Way Thither

is from a letter dated about 1330 and writ-

ten by a Dominican friar

:

"The realm of Cathay is peopled

passing well; and it hath no few cities

that be greater than Paris or Florence;

and a great multitude of places full of

inhabitants, and smaller cities past count-

ing. It hath likewise store of fine meadows
and pastures, and of sweet smelUng herbs.

And there be many great rivers, and great

sheets of water throughout the empire;

in so much that a good half of the realm
and its territory is water. And on these

waters dwell great multitudes of people

because of the vast population that there

is in the said realm.

They build wooden
houses upon boats, and

so their houses go up and

down upon the waters;

and the people go traf-

ficking in their houses

from one province to an-

other, whilst they dwell

in these houses with all

their families, with their

wives and children, and

all their household uten-

sils and necessaries. And
so they live upon the

waters all the days of

their life. And there the

women be brought to

bed, and do everything

else just as people do who dwell upon dry

land. And if you ask of these folk where

they were born? they reply nought else

than they were born upon the waters, as I

have told you. And seeing that there be

these great multitudes dwelling thus both

on water and on land, the folk are in such

great numbers that the cattle of the

A TAN-KIA MAN
One of the few converts to Christianity among
the river people of Canton who are generally

impervious to Western ideas
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country suHicc not I'oi'

them, whcrct'orc they

have to biini;; them froni

other countries and for

that reason flesh-meat is

dear there."

From the above excerpt

it is evich'nt that as long

ago as six hunch'ed years

this river-chvelhng popu-

lation was an extensive

and permanent feature of

the life of Canton.
Chinese sources speak of

the Tan-kia, or the Long-

Hou as they were named
in earlier days, entering

the country in the Tang

Dynasty, 620-905 a.d.

Perhaps because of their very antiquity

the origins of the Tan-kia are entirely

traditional. , Of the local behefs concern-

ing them, the most current one accounts

for their life on the water because of non-

payment of taxes. There are a number of

variations to this story. The most cir-

cumstantial relates that in the beginning

PROFILE OF A TAN-KIA MAN
In appearance this representative of Canton's

boat population is like his neighbors who live

ashore

CHINESE BOAT-WOMEN
The occupation of ferrying in Canton is conducted by the women

of the Tan-kia population

these people lived along the lower delta,

but after a flood year they were so impov-

erished they were unable to pay the usual

land tax. Recognizing the difficulty of

their position, the tax-collectors remitted

the tax for that year. The next year,

however, the same cry of impoverishment

was again raised, but this time their

plea went unheeded, and, in Heu of a

money tax, eggs were collected. This form

of egg taxation continued until the arrival

of a new tax-collector who refused to

accept eggs and demanded in money what

was due the government. Fearful that

they might be forced to pay, the people

took to their boats and hid until after

the departure of the tax-collectors. After

a number of such frustrations the tax-

collectors decided to retahate. When at

their next visit they found the people

departed, they called in some villagers from

the upper country whom they settled on

the preempted lands. The "Egg People"

or Tan-kia were then forbidden by official

proclamation ever to own land again.

They were denied the privilege of taking

the state examination b}' which political

preferment was possible, and they were

prohibited the right to marry land people.
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SAMPANS AT MACAO
Macao, like Canton, has a population which
exists exclusively on the water. The sampans

here are similar to those seen in Canton

northern general retreated with the

remnants of his army to Canton where

they "settled like ducks" on the water.

The linguistic evidence, according to

Imbert, points to Fukien. The Tan-kia

are said to use a language incompre-

hensible to the Cantonese but which

resembles the more primitive of the

iwiii Ttwiiiffr

Another tradition has it that the Tan-

kia are the remnants of the aboriginal

population of southern China who were

forced to retreat to a life on the water

when their lands were conquered by

northern invaders. To some extent this

hypothesis fits the historical setting, for

it is known that South China was invaded

by northern hordes who swept down on to

the rich lands of the south. In tacit

agreement with this view, Williams states

that the Tan-kia originated from the

Miao-tse, an aboriginal tribe, which once

extended far beyond its present restricted

area in southwestern China. In ancient

writings the Tan-kia were described as

being very dark, which has been taken

by some to confirm the belief that they

represent the survivors of the dark-

skinned autochthones of the region.

Pere Hoang mentions that the ancestors

of the Tan-kia came from the islands of

the south. The reference here is probably

to Hainan and Formosa. I discovered

still another tradition concerning these

people. This story relates that after a

disastrous defeat by Mongol invaders

during the Sung Dynasty, a famous

A VILLAGE ON STILTS

Here and there in Canton small squatter villages

have begun to be erected by a few of the river

people

dialects spoken in the neighboring

province of Fukien where isolation has

tended to preserve ancient customs as well.

Madrolle measured several Tan-kia

from Hainan and obtained an average

cephalic index of 81.69, which is similar to

the mean for Cantonese. But however

they may have arisen, they occupy an

anomalous and peculiar position in Can-

tonese life. Because of their various dis-

abilities which included non-ownership of

land, disbarment from state examina-

tions, ineligibility for marriage with land

people, and peculiarities of customs, they

were regarded as a pariah class. With the

overthrow of the empire many of the

restrictions binding the Tan-kia were

abolished, yet so conservative are social

habits that the position they occupy is



77/ A' RIVF.RISF. LIFK OF CANTON 545

still a degraded one, and the term "Tan-

kia" is one of reproach. And yet in some

respects the life wiiich the river people

live is, contrasted with the bondage of the

corresponding class on land, one of in-

dependence and variety.

The boats which serve as the dwellings

of the Tan-kia include all the varieties

which one may see on the waterways of

South China, but they may be roughly

divided into three major classes which do

not, of course, embrace every type of

vessel. The largest, and by far the most

spectacular, are the junks. The enormous

hulks of the junks loom large against the

smaller frames of the other river boats,

and, except for the foreign boats, this class

of vessel is the largest on the river. They
are usually a hundred feet long with a

A CHINESE VILLAGE STREET
This scene from a small farming village near
Canton gives an excellent contrast to the mode

of life on the water

high balustraded stern like a great rostrum.

The older vessels of this type were highly

decorated to resemble a monstrous sea

creature. An eye was painted on either

side of. the bow, the sides were cov-

ered with bands of brilliant color, and

the stern was elaborately carved and

intricately painted. In the newer junks

nmch of this form of decoration has

been eliminated, although the basic

architectural plan of the old craft

has been retained. The sails are usu-

ally brown and look like bat wings.

They consist of strips of matting sewn

together. Bamboo ribs are used to

strengthen the sails and to carry the rings

which join the sail to the mast. Often

there is an additional mast forward but

bowsprits are unknown. In the stern

are the quarters for the women. Here

also are the kitchens. Frequently one

may see three generations of a family

living on one of these junks.

These great junks may carry a crew of

ten or more men and frequently make
trips to Macao, Hongkong, Swatow, and

other ports. The commonest of cargoes is

salt, which is loaded at the coast and is re-

distributed at Canton. Although clumsy

looking, the junk is very seaworthy, and

because of its shallow draft it is very

handy in riverine traffic. Undoubtedly

these of today are the descendants of the

great, proud junks which in the Middle

Ages maintained crews of several hun-

dred men each and which ranged as far

Bit R. Moidin, from 'Hiving Galloway

CROWDED CHINA
Such a scene may be duplicated in New York's
lower east side, but in China it is far more

tj'pical
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Bn Kirinr/ C/alloiray

FLOWER BOATS

Highly decorated, these boats serve as tea houses where "sing-song" girls entertain the male clients

as India and as the islands of Indonesia.

A smaller type of vessel is the river

cargo boat. These are essentially flat-

bottomed scows or barges and are used

only in river trade. They make slow,

laborious trips up the West River and its

tributaries, carrying the products of

Canton and the coast, returning with

loads of products from the interior and

great cargoes of wood. Along the side is

a wale or plank on which a man walks as

he poles the boat against the current.

Although much less comfortable than the

junks, these craft, too, have their com-

plement of inhabitants. The flower boats

which are so numerous in one quarter of

the river city appear to be boats of this

type upon which a house has been

superimposed. Anchored permanently,

they serve as tea houses where gay parties

of men are amused by the singing girls.

By far the most common boats on the

river and the canals are the sampans.

They may be counted by the thousands as

they flit about carrying passengers. Almost

exclusively they are propelled by women.
In shape the sampans are pointed and high

in the bow. They are frequently about

twenty feet long. The central portion

where the passengers sit is covered by an

arched bamboo frame over which matting

or canvas is stretched. In bad weather

the sides are rolled down to protect the

occupant. These boats are kept scrupu-

lously clean and gaily painted. Ordinarily,

to manage a sampan requires two women,

one of whom sits in the bow facing the

passenger; the other stands astern be-

hind the passenger and directs the course

of th'i boat. TEach sampan has its allotted

anchorage to which it returns at night

after the day's work is over. The skill

manifested in negotiating the tangled

traffic is a combination of oarsmanship,

shouts of warning, and well-timed bump-

ing. With the increased use of power

boats the livelihood of these women is

being reduced. The independent status

of the boat-women is well exempHfied on

the sampans. Married women adopt this

form of business, while their husbands

are away on a cruise. Unmarried women,

too, form associations and live a life of

economic independence. It is said that

the Tan-kia women may select their own
mates, a very unusual performance in

China, and may, if they so desire, con-

tract extra-marital attachments without

any consequent disgrace.

The complexity and the surge of life on
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ONE OF CANTON'S
GLUTTED CANALS

The press of river boats is so

thick that one cannot see the
water on which they move

the rivorattciulaiiton the

reciuireinents of several

hundred thousand people

may well be imagined.

All the necessities are

provided for this popu-

lation without the need

of ever going ashore.

There are itinerant boats

which purvey all varieties

of food and other com-

modities that are ordi-

narih' found in shops. Tinkers and smiths

wander about in their crafts, stopping

wherever there is a call for their services.

Even weddings and funerals have their

special boats which may be hired for the

occasion.

Marriages are arranged by the young

people themselves. A young man who
has his heart fixed upon a particular girl

will circle her junk, displaying sheaves of

rice. The older tradition mentions corn.

If the young lady looks upon this ad-

vance favorably, her response is in the

language of flowers. She will arrange

bouquets on her junk, thus assenting to

the offer of marriage. On the day of the

nuptials the groom arrives bearing gifts

and accompanied by the guests who beat

on tom-toms and set off firecrackers in

the customary fashion. The groom then

triumphantly bears his bride off in his

boat followed by a noisy cortege of

revelers.

Death also has its appropriate ritual.

When it is believed that an aged person

is about to die he is borne ashore to the

bank of the river, where a hut is built for

him. Here he is guarded and watched by

his male descendants until the last breath

The household tasks of the women are,

of course, reduced to a

minimum. The manage-

ment of a tiny establish-

ment on the water is not

a very laborious occupa-

tion, however inconven-

ient it may be. It is

amusing to see how in-

genious these water
dwellers are in arranging

for their comfort in a con-

stricted space. Water,

A PEACEFUL SEA
MONSTER

The older junks were built

to simulate fabulous sea
creatures The eyes of this

one are clearlj^ visible
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MOVING A RIVER BED

These women are changing
the course of a stream l)y

moving the river clay by
hand

tfT^

^"^efii. I'.Jtt,

not particularly clean, is abundant, and

the small sampans are frequently scoured.

Refuse is thrown into the water, which,

added to the silt of the river, combines to

make the water of the Pearl River about

the most unattractive I have ever seen.

The children, who are much more

familiar with the rock of a boat than with

the solidity of land, are fastened by a long

lead to the boat, and in addition they

always carry tied to their backs a float

which is sufficient to support them in the

water should they fall overboard in their

infantile quests.

For amusements there are the flower

boats where tea is served

and girls are provided as

entertainers. These boats

attract land people as

well, and are a favorite

place for male parties.

Although theoretically

the river people never go

ashore, in fact this is not

rigidly adhered to at

FISHING IN CHINESE
WATERS

This huge net is lowered into

the water by releasing the
guy ropes which support the
four poles. The entrapped
fish are scooped out by means

of a long-handled net

present. One may see

both men and women,

usually barefooted, in the

city. And along one part

of the river there are

small communities of

I'iver people who have

built simple one-room

shacks high on stilts over

the muddy banks. In

.'^ other ways, too, there

have been considerable

changes in the status of these people. I

visited newly established schools where

the Tankia youngsters are taught. Un-

wholesome, dirty, dark, and fearfully over-

crowded, these institutions of learning

nevertheless represent a stride forward for

the river people who never before were per-

mitted to acquire the advantage of letters.

So distinctive and integrated is the Hfe

of the river, that even those who wish to

aid them must conform externally to the

same exigencies. One foreign missionary

group to achieve its purpose has adopted a

water life. This is the South China Boat

Mission which was organized by Miss
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By Firing Galloway

"a woman's work is never done"
These Tan-kia women strap their infants to their backs and continue their labors with unconcern

both to the baby and to themselves.

Florence Drew, who recognized the sad

neglect of the Tan-kia and resolved to aid

them. Since it was impossible to com-

bine a land and water mission, the

efforts of Miss Drew were wholly con-

fined to the boat people. She has a central

houseboat which is anchored in one of the

canals. On board this boat she has her

quarters and a large assembly room for

meetings. In fine weather the upper deck

is used. A number of daughter boats

move up and down the river evangelizing

at various points. These efforts, while

unique among the river population, can

not be said to have been enormously

successful in number of conversions.

The Tan-kia, like many Chinese, are

resistant to foreign ideas and prefer to

lead their own independent lives.

The intrinsic interest of the river

population of Canton was called to my
attention by Dr. Edward S. Craighill

Handy who has an interesting theory re-

garding their relationships with other

people. I was particularly anxious to

notice whether or not they exhibited any

physical differences from the land people

by whom they are surrounded. My oppor-

tunity to observe the population was only

a casually presented one. I found it very

difficult to establish a rapport with them

in the very limited time I had at my dis-

posal and with a total ignorance of their

language. They did not, however, appear

to be strikingly different in general appear-

ance from the land Chinese of the South.

The women, it is true, occasionally

provided a type which seemed reminiscent

of the Malay-like people to the south of

China, but the significance of this ob-

servation apart from objective evidence

is very shght.

With the aid of an interpreter I did

have several illuminating conversations.

On one occasion two or three men ad-

mitted that their grandfathers had taken
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Puhhshirs Photo Service

WASHING DAY AT CANTON
The river people of Canton perform all their household functions aboard their boats. The laundry

problem'seems neatly solved in this picture

to a life on the water after being unable to

maintain themselves on land. To what

extent this may account for the vast

numbers engaged in riverine life it is

impossible to say. In any event, it does

not appear impossible for landsmen to

adopt river life, and

it may well be that

in the course of

centuries a great

number have done

so. Assuming that

the Tan-kia did

represent an abo-

riginal strain forced

to the water, then

by constant acces-

sions from the lower

stratum of the land people they might

have become assimilated to the dominant

physical type. But I see no reason why it

is not a natural event in an over-populated

country that part of that sorely harassed

population be forced to adopt a much more
economical existence on the river. It is

equally to be expected that in the course of

time a depressed class, such as these river

people were, without financial power and

lacking education, would come under

various forms of dis-

ability, incur the

contempt of the

more favorably
situated, and gradu-

ally acquire a pe-

culiar and distinc-

tive modus Vivendi

which would be-

iN SHEKKi come crystallized

A peaceful canal into a species of

folk-ways. Like

many other sociological phenomena the

history of the riverine population has

probably been a complex one, uniting in

itself various trends and diverse elements.

It would be a mistake to seek a single
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historical cause, where a number have

interacted. Consequently, the student

of the Tan-kia, even though he find a

tenuous thn ad con-

necting the present

people with ancient

aborigines or even

Oceanic groups,

must be prepared

to recognize the

strong modifying

factors which might

have been intro-

duced in the course

of centuries. De-

spite the significance of the Tan-kia both

as an expression of economic stress and

as an historical vestige, practically no

investigations have been conducted among

A JUNGIiE OF BOATS
Hundreds of these junks are anchored together

them. To the sociologist they illustrate

one of the varied ways of maintaining a

foothold on Ufe, while to the anthro-

pologist they may
represent an exam-

ple of a tenacious

survival of a primi-

tive life surrounded

by a more highly

evolved society. At

any event, whether

or not they are a

problem to the
sociologist or an

enigma to the an-

thropologist, they furnish a vivid splash

of local color which forever remains

in the kaleidoscopic impression of the

traveler in China.

Bij Burton Holmes, from Ewmg Galloway

A MAJESTIC RELIC
These modern ships are like the ancient junks that sailed from China to distant seas centuries ago and

returned laden with exotic products



STINGLESS BEES IN COMBAT
Observations on Trigona pallida Latreille on Barro Colorado Island

By HERBERT F. SCHWARZ
Research Associate in Hymenoptera, American Museum

BELTING the tropical regions of the

earth and extending in the New
World northward into Mexico and

southward into Argentina, is a rather re-

markable family of bees, consisting of a

great many species and subspecies. These

bees form perennial colonies, as does our

honey bee, and produce honey—some-

times delicious and sometimes nauseating

—in quantity. They are popularly known

as stingless bees, for they lack an anal

weapon of defense. By way of compensa-

tion, however, many of the species pinch

rather penetratingly with their jaws and

have the further unpleasant habit of

crawling into the hair of anyone who

molests them, because of which they

are sometimes called "Haarwickler" by

German writers.

One of these species of stingless bees,

Trigona "pallida, is widely distributed from

at least Honduras southward across the

northern tier of South American states

into Brazil. In the Canal Zone it is

particularly abundant and there some

years ago it attracted the attention of Dr.

William Morton Wheeler, who reported

what he characterized as "a most extra-

ordinary habit." His note is so vivid that

I quote it in full

:

This light-yellow species [Trigona 'pallida] was

common at a spot near Gatun, C. Z. on the re-

located Panama R. R., where it exhibited a most

extraordinary habit. At a wet ravine on one side

of the track a barrel of black crude oil (with

asphalt basis) had been placed as a supply for the

men employed in exterminating mosquito larvae

and pupse, and near it was a bucket which had

been filled from the barrel. Perched around the

rim of this bucket and crawling about the leaking

spigot in the flat end of the barrel were great

numbers of the bees, loading themselves with the

oil! They could be seen collecting the oil with

their fore legs and then transferring it to their

dilated hind tibiae. In this occupation many had

succeeded in daubing their whole body, including

the wings, with the sticky, strong-smelling sub-

stance, and at first sight seemed to be trying to

convert themselves into pitch-black Trigonas.

They were not, of course, really endeavoring to

adopt the prevailing style of coloration among the

Central American species, but were merely col-

lecting the oil for the purpose of kneading it up

with their own waxy secretions, to form the

cerumen with which they build their honey pots,

brood-combs and nest entrances.

While sojourning on Barro Colorado

Island in November-December, 1930, Dr.

F. E. Lutz, Mr. E. I. Huntington, and I

had two opportunities of witnessing the

partiality of this species for oil. On one

occasion the pallida bees were gathered in

numbers on the top of an oil can, indus-

triously collecting the spill of thick fluid.

Only a foot or two away from this can

was a ripe banana that we had placed

there to attract insects. It was black

with visiting Trigona testacea subspecies

cupira, but not an individual of this bee

was tempted to join the pallida assemblage

at the near-by oil pool, nor did a single

truant of pallida stray over to banquet on

the fruit that proved so irresistible to the

cupira. On this particular occasion the

pallida did not behave with the abandon

suggested by Wheeler; they were more

meticulous. An examination of about

a dozen specimens collected rarely showed

the presence of oil on any parts of the

body other than the plumose hairs of the

tibiae of the middle and hind pair of legs.

On the occasion about to be re-

lated, however, the bees succeeded in

masquerading themselves almost to the

extent that Wheeler has described.

Toward 4:25 p.m. on November 21 Doctor

Lutz called me and I knew by the tone of

his voice that something unusual was
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taking place. There, just in front of the

laboratory of Barro Colorado Island, a

small, agitated swarm of Trigona pallida

was milling about in the air only a few

feet above the ground. The action was

suggestive of the mating flights of certain

Bembecine wasps, an impression strength-

ened by the fact that every now and then

a pair would drop to earth beneath the

dancing swarm. However, the behavior

of the bees was seemingly inspired by
INIars rather than by Venus. All of those

taken in pairs were workers—there were

no males—and their attitude suggested

that of combat. In almost all cases they

were facing each other, gripping tightly

with interlocked mandibles or tumbling

over each other like two wrestlers, head

to head and body to body. So unrelaxing

was their hold that they failed to separate

when I placed them in the killing bottle,

and in death the mandibles of each still

held the adversary gripped. Seven pairs

of gladiators were thus collected but more

remained uncollected.

Little by little the intense agitation sub-

sided and the survivors turned their

attention to what, I suspect, had engaged

them before the combat. They entered

gradually one by one under a large in-

verted wooden box that concealed a

gasoline engine. The box had a small

opening below and through this the bees

crawled or flew, but their action showed

great timidity. They would approach the

entrance only to retreat swiftly, then

again muster courage to advance. Their

behavior suggested that whatever it was
that had so agitated them and prompted

them to engage in sororicidal combat had

its origin within the mysterious darkness

of that box.

An examination of the combatants col-

lected showed that in certain cases several

parts of the body, including sometimes

the wings, were smeared over and dark-

ened, and presumably these bees had been

engaged in gathering gasoline or grease

from the engine just before the fracas.

On the following morning the box cover

was removed and specimens of pallida

were observed again visiting the engine,

the trials of battle perhaps forgotten in

the placid resumption of the daily routine.

Skelrli by A. A. Jausson

Each oblivious to the activity of the other, two species of Trigona bees are here shown at their labors. On
THE left are many INDIVIDUALS OF pallida { = kohli) intent upon gathering drops of oil from the overflow of a
CAN. The sticky subst.^nce is being attached to the hind legs and will ultimately be used in the construction
OF the nest. On the right is a l.\rge gathering of testacea cupira, tempted by a ripe banana that had been ex-

posed in the hope that it might prove a lure to insects



GEORGE FREDERICK KUNZ
(1856-1932)

DR. George Frederick Kunz was intimately

associated with the work of the American

Museum in its formative years, as he was also

with the scientific life of New York City as far

back as the 80's.

An enthusiastic and talented worker in the

field of mineralogy, with an affable and impres-

sive personality, he

early succeeded in in-

teresting the elder Mr.

Morgan in the miner-

alogical collections of

the Museum, with the

result that two out-

standing collections,

the Bement Collec-

tion of Minerals and

the Tiffany Collection

of Gems, were acquired

through the Morgan
Gift.

During the years

from 1904 to 1918

Doctor Kunz served

as research curator of

gems on the staff of

the Museum, and later

was made research

associate of gems.

Thioughout his long,

energetic, and produc-

tive life the Museum
has held a high place

among his many and

varied interests, as is

evidenced by the nu-

merous and important

gifts which have come to it directly through

his good offices, notably the Collection of Ele-

ments in the Morgan Hall.

A man whose interests and connections threw

him constantly in association with people of

wealth and prominence. Doctor Kunz always
found time to lend a willing ear to those who had
yet their way to make in science. Self-made

and largely self-educated, his sympathy was ever

with the struggling neophyte, and many a scien-

tist owes his start in life to the kindly interest

and sound advice of this large-hearted man.
He was preeminentlj^ a man of amazing energy.

During his productive years the amount of work
that he did was truly colossal, and few indeed

Wide World Photograph

GEORGE FREDERICK KUNZ
For twenty-eight years associated with the department of

minerals and gems of the American Museum

of the volumes of the American Journal of Science

covering this period but carry his name in their

indices.

His interest was primarily in gem stones

and no man in the world at the time of his

death was so universally recognized as an

expert on gems. His Gems of North America

published in 1890 is

still a classic as is

also his Book of the

Pearl published in

collaboration with
Charles H. Stevenson

in 1908. His Curious

Lore of Precious Stones

(1913), Magic of Jewels

and Char7ns (1915),

and Rings (1917) are

veritable mines of_^un-

usual information. [ So

great was Kunz as

an authority on gems

that his knowledge of

meteorites is apt to

be overlooked, yet if

we could conceive of so

varied and prolific a

talent as his concerning

itself with nothing but

meteorites, he would

still on this ground

deserve fame.

And fame no doubt

was his, for few have

enjoj'ed such w^orld-

wide distinctions.

His decorations in-

clude that of an Officer of the Legion of

Honor (France), Knight of the Order of St. Olaf

(Norway), and Officer of the Order of the Rising

Sun (Japan).

In the death of Doctor Kunz on June 29

science has lost an enthusiastic and prolific con-

tributor. New York one of her most prominent

and distinguished citizens, and the American

Museum a faithful and generous friend.

Funeral services were held at the Cathedral

of St. John the Divine in New York City on

July 1. Representing the Museum at these

obsequies were Dr. George H. Sherwood, Dr.

William K. Gregory, Dr. Chester A. Reeds, and

Mr. H. P. Whitlock.—H. P. W.
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// is the purpose of this department to keep readers of Natural History informed

as to the latest news of the Museum expeditions in the field at the time the magazine

goes to press. In many instances, however, the sources of information are so distant

that it is not possible to include up-to-date data

EXPEDITIONS

ARCH^OLOGICAL Survey.—Dr. Wendell
*^ C. Bennett is now on his way home from

Bolivia where he has conducted very successful

excavations in the neighborhood of Tiahuanaco.

He plans to stop off en route at Panama and then

fly to \'enezuela where he will survey the archae-

ology of that country as the guest of its govern-

ment.

^HE Armstrong Expedition to Santo
*• Domingo has sent twenty-eight living rhinoc-

eros iguanas to the new laboratories of experi-

mental biology at the American Museum. These

come at an opportune time when studies are in

progress on heat regulation in reptiles. The

expedition has had some unusual successes

which will be reported on in greater detail in a

later number of Natural History.

COUTH African Mammals.—Through the

*^ generosity of Mr. Arthur S. Vernay, the

collection of South African mammals in the

American Museum of Natural History has been

emriched by the arrival of one hundred small

mammals collected during 1930 by the Vernay-

Lang Kalahari Expedition. These are only a

part of the valuable material obtained by this

expedition, for not only this Museum, but also

the Field Museum, the British Museum, and the

Transvaal Museum have benefited by Mr.

Vernay's generosity.

This material has been worked up by Mr.

Austin Roberts of the Transvaal Museum and

according to Mr. Robert's report, 38 forms are

represented in the American Museum's share of

the collection. Among these are 15 newly-

described forms with 43 paratypes. With per-

haps one or two exceptions, this material is all

new to the American Museum collection. This

collection is especially rich in squirrels and the

smaller carnivora. A series of 167 large mam-
mals obtained by this expedition was received

in January, 1931.

COUTH African Birds.—The 624 specimens of

*^ birds received from Mr. Vernay's expedition

are likewise a notable addition to the collections

of the American Museum. They represent 265

different forms, of which 32 were described as

new by Mr. Austin Roberts from the material

secured by the expedition. Many other species

and races are new to the American Museum
collection, and the whole of Mr. Vernay's latest

gift is welcomed as a valuable aid to studies on

African birds. Many of the wide-ranging and

variable species were first made known from South

African specimens, so that for taxonomic study

it is essential to have representatives from that

region. It has also been shown that many
localized races are found in and near the Kala-

hari Desert.

Hitherto the South African material in the

Museum has been rather inadequate, and it is

gratifying to receive the present series of birds

of prey, francolins, guinea fowl, bustards, sand-

grouse, doves, hornbills, and smaller birds of so

many families. For us they will throw new light

on the geographic variation of birds in the great

arid region of Southern Africa.

Together with the Vernay collection came a

gift to the American Museum from Mr. Herbert

Lang, a collection of 52 bird skins which he had

made at various times in other parts of South

Africa. These, too, will prove decidedly useful,

and they include a fine pair of Verreaux's eagles,

a lesser flamingo, honey-guides, and an African

alpine swift.

ASTRONOMY

AT the annual meeting of the Amateur

Astronomers Association on May 18, 1932,

the following officers were elected for the j^ear

1932-33: President, Dr. Clyde Fisher; First

Vice-President Dr. Oswald Schlockow; Second

Vice-president, Mr. Charles W. Elmer; Third

Vice-president; Dr. Clement S. Brainin; Fourth

Vice-President, Mr. Oliver P. Medsger; Fifth
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Vice-president, Dr. R. E. Lee; Treasurer, Mr.

Charles J. Liebmann; Secretary, Miss Marian

Lockwood. The other members of the Executive

Council which guides .the destinies of the Asso-

ciation, are Stansbury Hagar, WiUiam Henry,

D. S. Pickering, John A. Kingsbury, O. H.

Caldwell.

THE Amateur Astronomers Association sent

three groups to New England to view the

total solar eclipse of August 31 . One group went

to Wolfeboro, N. H.. under the leadership of Mr.

Leo Mattersdorf, a member of the Association; a

second group went to Fabyan, N. H., under the

leadership of Miss Marian Lockwood, the secre-

tary; and Mr. F. Pierce, another member of the

society, was to meet a third group at Fabyan

and then hike down through the mountains to

North Conway, there to view the eclipse. The

group under Mr. Mattersdorf, consisting of

eleven persons, was successful in seeing most of

the eclipse, although the total phase was observed

through thin clouds. Baily's Beads, the so-

called "Diamond Ring" prominences, and the

shadow of the moon were all seen by this group.

Birds were observed flj'ing to their nests and cows

running as if to their barns. Night hawks circled

about for the short duration of darkness. No
shadow bands were observed either before or

after totality. The group in Fabyan were not

successful in seeing the total phase at all. Once

during the two-hour period of the eclipse the

clouds thinned out sufficienth^ over the sun to

show very dimly the bitten disc of that luminary.

The darkness at totality was impressive, being as

black as the blackest night.

Dr. Clyde Fisher flew above the clouds to

photograph the eclipse and succeeded in mating

some interesting photographs of the phases. His

altitude Was 16,000 feet, or 8000 feet above the

clouds. Doctor Fisher's plane was piloted by

Casey Jones, co-pilot Miss Paula Lind, and his

companion on the trip was Leopold Godowsky,

the musician. Doctor Fisher also made motion

pictures of the eclipse.

A group of forty members of the Junior As-

tronomy Club of the American Museum, under

the direction of Miss Dorothy Bennett, made
successful observations of the total solar eclipse

from North Limington, Maine.

'

I
'HE Amateur Astronomers Association will

*• have its first meeting of the fall season on

Wednesday, October 5, at 8:15 P.M., in the large

auditorium of the American Museum of Natural

History. All those interested in astronomy are

urged to attend. The lecturer for this first meet-

ing will be Dr. Clyde Fisher, the president of the

organization, who will speak on "Astronomical

Adventures in the Southwest," describing his

visits this summer to Mt. Wilson Observatory,

Lowell Observator}', in Flagstaff, Arizona, and

his investigations of Meteor Crater in Arizona.

The lecture will be illustrated with lantern slides.

On Wednesday, October 19, the officers of the

Association are planning an Eclipse Night, when
the various experiences of the observers will be

recounted. Doctor Fisher will describe his aero-

plane experiences photographing the eclipse,

and Mr. Leo Mattersdorf will tell of the group

from the Society which met at Wolfeboro to

observe the eclipse. Time will be given for other

speakers of interest. Anyone wishing to obtain

information concerning the Amateur Astronomers

Association, should address inquiries to Miss

Marian Lockwood; Secretary Amateur Astron-

omers Association, American Museum of Natural

History.

CONSERVATION

VV7HALES.—The Council for the Preserva-

''^ tion of Whales, through its executive

secretary, Mr. A. Brazier Howell has sent the

following informatory letter to its members,

under date of June 25, 1932.

To THE Members of the Council:

As a result of the international conference on whaling
held under the auspices of the League of Nations in Berlin
during the spring of 19.30, which was attended by Dr.
Remington Kellogg, as a representative of the Council,
the Economic Committee of the League reported favorably
fjune 14, 19.30) on the recommendations that had been
ofTered in behalf of whales.
The Senate Special Committee on Wild Life Resources

held on March 20, 1931, a hearing (subsequently published)
on whales, at which Messrs. Radcliffe, Palmer, Kellogg,
and Howell appeared for the Council for the Conservation
of Whales and testified to the urgent need for international
regulation of whaling. The matter was referred to the
attention of Senator Xorbeck.
On September 19, 1931, there was opened by the League of

Nations a Convention for the Regulation of Whaling, which
was in due time submitted for the signatures of members of

the League and other nations interested. Briefly this

provides for the total protection of Right Whales and of

calves of all species, as well as of cows accompanied by
calves, full utilization of carcasses, remuneration of crews
on the basis of size ratherthanof numbersof whales secured,
licensing of whalers, and the gathering of statistics. The
provisions are all excellent and have the unqualified sup-
port of the Council.
On behalf of the United States this Convention was

signed March 31, 1932, at Geneva by Ambassador Wilson,
and also by the plenipotentiaries of Albania, Germany,
Belgium, Great Britain, Northern Ireland, Canada,
Australia, New Zealand, L'nion of South Africa, India,

Colombia, Denmark, .Spain, Finland, France, Greece, Italy,

Mexico, Norway, Netherlands, Poland, Rumania, Switzer-

land, Czechoslovakia, Yugoslavia, and Turkey. Subse-
quent ratification by each nation is, however, a necessity.

On June 8, 19-32, Mr. RadclifTe, on behalf of the Council,
testified before the Senate Committee on Foreign Relations

in favor of the Convention, and on June 10, 1932, the
matter was approved for ratification by the L'nited States
Senate. It appears that this country has the honor of

being the first nation formally to ratify the Convention.
In order to become effective the Convention must be

ratified by at least seven nations, including Norway and
Great Britain. This will doubtless be accomplished shortly.

Your Council is expected to lend its aid, when needed, in

preparing and hastening the passage next fall of enabling
legislation to provide for theproper operation in this country
of the convention, which should be a matter of no great

difficulty.
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Tlie accomplishment of international leg-

islation is a tedious process and it is only

because of the efforts of Mr. IlndclilTi', nf tin-

Bureau of Fisheries, Dr. Palmer of tlii' Hiolo-

Kical Survey, and Senator Norbeck, tliiit the

present results have not been further delayed.

SUGAR Pine Forest for Yosemite

National Park.—On April 23, in

the first session of the 72nd Con}i;ress

Senator Nye introduced in the Senate

a bill to restore to the Yosemite

National Park, of which it was origin-

ally a part, the magnificent forest of

sugar pines through which passes the

Big Oak Flat road (the highway from

Stockton to the Yosemite Valley), as

well as the route from the Yosemite

Valley, the Tioga Pass and the Hetch

Hetchy dam.

This beautiful region, which is one of

the main tourist routes, was a favorite

haunt of John Muir and is described

in a number of places in his writings.

The timber is privately owned and will

be cut, unless acquired by the Govern-

ment. The Bill (No. S. 4472) proposes

to acquire this tract by giving in

exchange other timber now in govern-

ment ownership in some region not

of scenic importance, and involves no

appropriation.

If you are a member of some

organization interested in conservation

of nature, in automobile touring, or

outdoor life, get it to take up the fight

and protest to the Secretaries of the

Interior and Agriculture, also to its

Senators and Congressmen, against the

devastation of the region. Personal

letters and appeals to those officials

will also help.

Photograph by W. G. Van Name

MENACED WITH DESTRUCTION
Western yellow pine and incense cedar in the area that is to be logged

""PHE Shenandoah National Forest, which lies

•^ approximately one hundred miles southwest

of the Nation's capital, has been renamed the

George Washington National Forest by executive

order of President Hoover.

The Secretary of Agriculture, upon recommen-

dation of R. Y. Stuart, chief of the Forest Service,

U. S. Department of Agriculture, chose this

forest in Virginia and West Virginia as most

fitting to be named as a perpetual memorial to

the Father of his Country. It is in a region

once frequently traversed and in part surveyed

by George Washington.

The George Washington National Forest is

the largest in Virginia. It stretches for nearly

one hundred miles along the summits and slopes

of the Shenandoah Mountains and for a shorter

distance along the Massanutten Range. Its

gross area is 802,700 acres, more than half of

which has already been acquired by the Govern-

ment.

This is the second National Forest to be named

for a president of the United States this year.

The Colorado National Forest was recently

named the Roosevelt. Other existing National

Forests named for presidents are the Lincoln

in New Mexico and the Cleveland in California.

r\ISTRICT OF Columbia Made a Bird

Sanctuary.—By act of Congress approved

July 14, the District of Columbia is in effect

made a bird sanctuary-. The new law repeals

the provision of the District of Columbia

game law of 1906 that allowed shooting on parts
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V

GEORGES CUVIER
(1769-1832)

The centenary of whose death is being observed this year,
of a member of the Academy of Sciences of

of the Eastern Branch and on parts of the

Virginia side of the Potomac River within the

District.

MAMMALS
"MEW Mammal Collection for Museum.^
'• ^ Mr. Hedin Bronner of New York, spent the

summer months in studying and collecting mam-
mals in the vicinity of Trondhjem, Norway.
His collection will be presented to the American
Museum at the expiration of his work.

r\URING the month of August, Robert T.

Hatt continued his studies on the mammals
of Leelanau County, Michigan. Collecting was
done on both the mainland and on North Mani-
tou Island, in Lake Michigan. On this large

island only a few mammals have established

themselves but some of these have attained

unusual abundance.

CENTENARY OF DEATH
OF CUVIER

HIS summer marks the

rounding out of a century

since the passing of the great

French naturalist, Georges

Cuvier, whose contributions

to systematic zoloogy, com-
parative anatomy, and palae-

ontology have won for him
a distinguished place among
the greatest scientists of all

times.

Montbehard, where he was
born on August 23, 1769, is

paying homage to his life and
work in a special memorial

celebration, and Le Museum
National d 'Histoire NatureUe

is devoting a special issue of

its Archives to the famous

savant who passed almost all

the years of his life studying,

working, and teaching within

its walls.

From 1784 to 1788 Cuvier

attended the Stuttgart Caro-

line Academy, and it was
during these years that he

first became interested in

natural history, while collect-

ing herbs and insects and mak-
ing dissections of the latter.

On Cuvier's return to

Montbcliard he became tutor

to the children of the Comte
d'Hericy. He found time to

pursue his studies of plants and insects, and at

every opportunity he enlarged the scope of his

investigations. When he was tweOty-five years

old, he met A. H. Tessier, the agriculturist,

who was so impressed with his erudition that he

brought Cuvier to the attention of such men as

Parmentier, Jussieu, Daubenton, and Geoffroy-

Saint-Hilaire.

Through the influence of Lacepede, Lamarck,

and others, he was appointed in 1795 as assistant

to Mertrud, the professor of comparative

anatomy at the Museum d 'Histoire NafureUe.

In 1802 he succeeded his superior as professor

of that science, and laid the foundations of the

collection of comparative anatomy that is still

one of the great intellectual attractions of that

Museum.

During 1802 also he was appointed commissary

of the National Institute to accompany the

inspectors-general of public institutions, visiting

His regalia is that
Paris
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southern France in this capacity. In 1803 he

was made Perpetual Seeretary of the Institute

in the department of j)hysioal and natural

sciences. lie iield this position for thirty years.

In 1808 Cuvier was elected to the Council of

the Imperial University, and liefore the fall of

Napoleon he had been elected to the Council of

State. He was also made chancellor of the Uni-

versity, and in 1831 Louis Philippe raised him to

t he rank of peer of France.

He died May 13, 1832, in his 62nd year.

MEETINGS OF SOCIETIES
'

I
'HE Third International Congress of

•* Eugenics met at the American Museum
August 22-23. A summary of the proceedings

will appear in a later issue of Natural History.

For the benefit of schools and other educational

societies which may open during September, the

exhibits that have been especially prepared

for this Congress will remain on view in Education

Hall of the School Service Building until October 6.

HONORS
DROF. William K. Gregory was elected a
•*• Foreign Correspondent of the Geological

Society of London on June 22, 1932.

J

SCIENCE OF MAN
APANESE Sword Furniture.—The Japanese

ethnological collections in the American Mu-

fTriitiTr

CUVIER AT ABOUT THIRTEEN YEARS OF AGE
He is holding in his hands the large jawbone of an ani-

mal From a photograph of a painting by Vyrsck

STATUE OF CUVIER
This memorial of the famous scientist stands in the town

of his birth, Montb61iard, France

seum have recently been enriched by the addi-

tion of a collection of sword furniture consisting

of sword guards, fuchi, kashira, menuki, etc.,

and a series of netsuke presented by Dr. Walter

L. Hildburgh. The sw^ord furniture is a particu-

larly acceptable addition to the Japanese collec-

tions, since up to the time of Doctor Hildburgh's

gift the Museum possessed no examples of this

specialized art. The chief interest lies not so

much in the use of these adjuncts to the sword,

but in their demonstration of the unexcelled

utilization of metal alloys in the creation of

design by the Japanese. The intricacy of the

composition and the range of designs, which

have their basis in Japanese tradition and

natural environment, have long excited the ad-

miration of art connoisseurs.

JEWELRY FROM THE Far East.—In memory
of their father, the late Henry Hildburgh, Dr.

Walter L. Hildburgh and Sydney Cornelius

Hildburgh have recently presented to the de-

partment of anthropology of the American

Museum a large and comprehensive collection of

native jewelry from the peoples of India, China,

Korea, the Straits Settlements, and other far

eastern countries. Hitherto this ornamental

phase of work in metal has been very scantily

represented in the collections from that part

of the world.
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NEW PUBLICATIONS
The Social Life of Monkeys and Apes.—By S. Zucker-

man, Harcourt, Brace and Company, New York.

FEW books written in recent years are of more

general significance to the naturalist than

the splendidly illustrated volume by Doctor

Zuckerman, the distinguished anatomist, of the

Zoological Society of London. Naturalists have

often wondered why birds hold together in

flocks, or fish in schools. The mechanisms which,

bind individuals into colonies or societies is not,-

however, merely a matter for speculation. Many
laboratories in recent years have presented a

wealth of exact information in this field. Doctor

Zuckerman's scholarly analysis of monkey and

ape societies may well be placed in the forefront

of these recent studies.

Monkey society like many other animal

societies is based on a system of dominance. In

the baboon colony the "overlord" maintains his

harem by strength. The adult females tend to

remain near their overlords because they are never

entirely out of oestrus. The social position of the

"wives" within the harem is determined by the

particular phase of oestrus in which they happen

to be. Sexual responses appear very early in the

life of many primates and they may be used in

non-sexual situations for material gain. Thus

movements that arouse sexual response are fre-

quently used to divert the anger-reactions of a

more powerful associate. Although sex is the

chief bond in ape society there are other con-

solidating forces. Of these the most important

appears to be the instinct of apes to groom fur

when and wherever they can find it.

Oddly enough the care of the young is of

minor importance in holding the family to-

gether. Monkeys groom and nurse dead young

with the same persistence they display toward

their living offspring. Mutual aid both within

the family and the society can be referred to an

endocrine and reflex basis which is shown by

Doctor Zuckerman to have a very real existence

in fact.

The author has had an unrivaled opportunity

to study baboons both in the London Zoo and in

the field. His book includes a concise summary
of his observations on this highly social primate.

Nevertheless, a part of the book which is even

more valuable to the general zoologist is the

introductory chapters dealing with the physiology

and psychology of the sex cycle in mammals.
Some recent discoveries such as those on the

hormone of lactation are not included, but on the

whole these chapters represent the most compre-

hensive and yet readable review of the field

which has recently appeared.—G. K. N.

Die Biologic der Kleinschmetterlinge (Biology of
Micro-lepidoptera). By K. T. Schiitze. Published by
the Inter-Nationalen Entomologischen Verein E. V.
Frankfurt am Main, Germany.

(~\P the 235 pages of this work, 207 are devoted
^^ to lists of "micro" larvai, short descriptions,

and host plants. The remaining pages contain

indices to plants, insects, bibliography, and in-

troduction. The plant arrangement followed is

that of H. Wagner in der Illustrierten deutschen

Flora" and under each genus of plants, and often

each species, is given a list of the caterpillars

feeding thereon, together with the characteristic

appearance of their work, and a brief descrip-

tion of the cocoon. According to the author,

the work is the result of fifty years' study of the

group, combined with all records contained in

the available literature, and includes only a small

number of records from outside of Germany. In

the introduction, Herr Schiitze deplores the end-

less description of varieties, aberrations, forms,

races, etc., attempts at hybridization, effect of

heat and cold, and even the study of exotic

forms. In the stead of these things, he would

have the students of entomology spend their

time learning something about the natural his-

tory of the local insects. This work should prove

of value to all those interested in economic

entomology, and will provide an excellent guide

to students of micro-lepidoptera who desire to

secure specimens by rearing them.—C. H. C.

NEW MEMBERS
Since the last issue of Natural History, the following
persons have been elected members of the American Mu-
seum, making the total membership 11,532.

Sustaining Member
Miss Ella Hencken

Annual Members
Mrs. John Tyssowski.
Dr. Louis Karmiohl.
Major Howard A. Giddings.
Messrs. E. Urner Goodman, Wm. A. Hyman, W. U.
Parsons, Frederick B. Silliman.

Associate Members
Dr. Evangeline W. Young.
Mesdames Thomas R. Baker, Charles Francis Clise,
E. Escher-Abegg, Chas. S. Hamner, Charles V. Harri-
son, Anson P. S. Hoyt, Russell Long, Carrie B. Shaver,
Arthur Stupka, William Lamont Taylor.
Misses Clara M. Beale, Myrtle Beard, Jennie Grady,
Marion W. Greene, Augusta D. Hopkins, Ada L.

JosLiN, Lottie Lyons, Mary Frances Mattlson, Mari.vn
G. Page, Mary Reddick, Adeline Thurston, Georgia
Warren.
Rev. Dr. Winpibld Bueggraafp.
Doctors V. Anderson, Paul G. Bohr, H. W. Mitten,
Hugh J. Morgan, Frank E. Smith, Paul Withington.
Messrs. Claude Abramson, Robert M. Anderson, John
Wendell Bailey, William J. Belcher, Walter J.

Berkowitz, H. S. Blair, A. J. Brown, Noah Budin,
Robert Gibson Chaffee, E. T. Chase, Charles C.
Curtis, John Dawson, Walter C. Dette, J. W. Ellis,
Gordon R. Frederick, Raymond C. Force, Jr., Joseph
B. Forsyth, C. Keith Gebhardt, Ray'mond Griffith,
Robert Brian Geosjean, W. W. Heathman, Robert G.
Henderson, Geo. N. King, Sidney A. Nesbit, E. B.
Noble, S. W. Parish, Alex Praus, John F. Richmond,
Bobb Schaeffer, Frederic B. Schram.m, Arthur M.
Sharer, Jr., Marshall E. Stewart, Howard T. Storie,
North Storms, Gilbert Tompkins, Wolcott Tucker-
man, Malcolm S. Mc.N Watts, Jr., Albert B. Wells,
Elbert A. Wickes, Murphy M. Williams, Kimball R.
Woodbury.
Masters Irving Seaman, John Suetterle Taylor.
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Living and Extinct Fishes

Wii.i.iAM K. (iuEGOUY, Pii.D., Curiitor-iii-Chief*

John T. Nichols, A.B., Curator of Itecent Fishes

K. W. GuDQER, Ph.D., Bibliographer and Associate

Fhancesc.v II. L.vMoNTE, B.A., Assistant Curator

Charles H. Townsend, Sc.D., Research Associate

C. M. Breder, Jr., Research Associate

Louis IIussakof, Ph.D., Research Associate in Devonian

Fishes

\'an Campen IIeilner, M.Sc, Field Representative

*.\l80 Research Associate in Pateontology and Associate

in Physical Anthropology

Amphibians and Reptiles, and Experimental
Biology

G. Kingsley Noble, Ph.D., Curator

Clifford H. Pope, B.S., Assistant Curator

Leah B. Richards, M.A., Staff Assistant

Bertram G. Smith, Ph.D., Research Associate

William Douglas Burden, A.I^L, Research Associate

Frank S. Mathews, 1\LD., Research Associate

HoMKR W. Smith, Sc.D., Research Associate

O. M. Helff, Ph.D., Research Associate

Birds

Frank ^L Ch.apman, Sc.D., Curator-in-Chief

Robert Cushmaj^ Murphy, D.Sc, Curator of Oceanic

Birds

James P. Chapin, Ph.D., Associate Curator of Birds of the

Eastern Hemisphere

John T. Zimmer, ]\LA., Associate Curator of Birds of

the Western Hemisphere

Elsie M. B. Naxjmburg, Research Associate

Albert R. Brand, Associate in Ornithology

Mammals of the World

H. E. Anthony, M.A., Curator

Robert T. Hatt, Ph.D., Assistant Curator

George G. Goodwin, Assistant Curator

G. H. H. Tate, M.A., Assistant Curator of South American
Mammals

T. Donald Carter, Assistant Curator, Old World
Mammals

William J. Morden, Ph.B., Field Associate

Richard Archbold, Research Associate
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BLAZING THE TRAIL

SURROUNDED by the forests of Caml)odia,

and lying to the north of the Great Lake

(Touie-Sap) are to be found the ruins of some of

the most remarkable structures ever erected by

men. These ruins comprise the long deserted

city of Angkor-Thom and the well preserved

city of Angkor-Vat.

Erected in the latter part of the Ninth Cen-

tury A.D., but deserted long ago and all but cov-

ered by the insidious growth of the jungle, these

ruins, which are to be measured by the square

mile, and include innumerable towers and walls

and carven images, stand

today as a magnificent

architectural record of

what must have been a

highly energetic and un-

usually artistic people.

Natural History is

glad to be able to publish

in its next number an

account and a description

by Dr. H. L. Shapiro, of

the American Museum's

Department of Anthro-

pology, of these unusual

and seldom visited records

of the ancient Khmer
civilization.

IN the July -August number of Natural
^ History there appeared an article by Dr.

Clyde Fisher in which solar eclipses were dis-

cussed. In the November-December number

there will appear another article by the same

author in which he will describe in detail the

phenomena of the total eclipse of August 31,

which he made thorough plans to observe. Those

readers of Natural History who were so fortu-

nate to be in the path of the total eclipse will

find it interesting to compare Doctor Fisher's

observations with their own.

A MONO modern orni-

^*' thologiststhenameof

Frank M. Chapman
stands high, and Nat-

ural History is always

pleased when it is able to

obtain from his pen any

account of his fascinating

observations. One of Doc-

tor Chapman's favorite

spots in the field is the island of Barro Colorado

in the Panama Canal Zone, and it is of this spot

that he has written ip recounting his experiences

while observing the habits of those unusually

interesting little birds, Gould's manakins. Illus-

trated by a number of photographs taken in the

semi-dark jungle, on which Mr. Francis L.

Jaques has painted the birds (for the limited light

and smailness of the birds made it impossible to

photograph them clearly), this article is one of

the most delightful that Natural History has

yet had from Doctor Chapman's pen. This

material will appear in the November-December
number.

''A Pair of Canvasback Ducks"
** on the cover of this issue ot

Natural History is from a paint-

ing by Francis L. Jaques, staff artist

at the American Museum. The

birds are depicted in flight over a

pond on the estate in England of

Viscount Grey of Fallodon, who

supports a veritable bird life in this

delightful spot. While this canvas-

back is a north American duck, it

was introduced successfully into

England some years ago, and in

1929 Lord Grey obtained a pair for

Fallodon. These ducks and their

offspring remain here voluntarily

during most of the year, even

throughout the autumn months

when migration instinct is strongest.

In Mr. Jaques painting the duck

and drake are shown in the full

plumage which they assume in the

fall and carry until midsummer.

DRAZIL is a land great-
•*-^ er in area than is con-

tinental United States.

Furthermore, it lies prin-

cipally in the tropics,

with the result that its

wild life is extraordinarily

rich and varied. Natural
History is more than

usually fortunate in being

able to announce for tjie

coming number an article

on tjie wild life of this

enormous region, written

by Dr. Bertha Lutz of the

Insti'tuto Oswaldo Cruz

in Rio de Janeiro, who,

during a recent visit to

the United States, wrote

an article for Natural
History readers.

D'
R. Robert Cushman
Murphy, of the

American Museum's De-

partment of Birds, who
recently spent several

monthsworking at the Zoological Museum in Tring,

will present for the readers of this magazine his

observations and impressions of English natural

history between snow-time and hawthorn bloom.

STEGOSAURUS, a spine-armored dinosaur

that lived 125.000,000 years ago, is the subject

of an article prepared by Barnum Brown of the

American Museum's Department of Palaeontology.

C'OR the next number of Natural History, H.

•* C. Raven, of the American Museum's Depart-

ment of Comparative and Human Anatomy, has

written an article on the water buffalo of the Far

East.
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photograph by H. L. Shapiro

"THE LEPER KING"
Almost intact, this example of Khmer artistic skill is commonly reg;arded as one of the finest pieces of

sculpture produced by the ancient Cambodians. It is, however, neither a king nor a leper, but a diety.

Its present appellation is no doubt derived from its weathered state

See "The Ruins at Angkor," Page 4-53
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THE RUINS AT ANGKOR
Architectural Masterpieces of a Former Civilization in the Cambodian Jungle-

Mute Witnesses of the Splendor of the Ancient Khmers

By. H. L. SHAPIRO
Associate Curator of Physical Anthropology, American Museum

Photographs by the Author

IT
is a pleasing parallel to conceive the

archaeological achievements of the

past in terms of geological elevation.

Conceding some latitude to this figure,

we may permit the peaks and mountains

of nature, forming great ranges and sys-

tems and leveling off through minor eleva-

tions into flat plains, to illustrate in a

fashion the spatial pattern of the great

civilizations of prehistory. One such

range of archaeological mountains stretches

from the A^alley of Mexico to Peru with

culminating peaks represented by the

Mayas in Yucatan and by the Incas in

Peru. Another and greater one rises in

Rome and follows a horizontal belt to the

far end of Asia. The Olympian heights of

Greece, Egypt, Babylonia, Persia, and

India bestow grandeur to this pregnant

strip of the earth's surface.

Among these areas rich in human
accomplishment a not inconsiderable

position must be awarded to Cambodia.

This land, now a part of France's colonial

province in Southeastern Asia, adjoins

Siam on the west and Indo-china on the

east. A miilenium ago Cambodia was

the scene of one of the proudest king-

doms in the Orient with powerful armies

and a rich court. Today, except for the

sculptures and the architectural monu-

ments of Angkor, it is scarcely known

and then only to a few travelers and

scholars.

The first intimation that came to the

west of the existence of the ruins of a once

vast and advanced civilization in Cam-

bodia was in 1601 with the publication by

Ribadeneyra, in Barcelona, of his voyages

to the East. In this work he mentioned

Angkor, which had been discovered by

Portuguese and Spaniards in 1564. At

about the same time two other Spanish

accounts appeared but without detail con-

cerning the ruins. Somewhat later, in 1669,

a Dutchman named Van Wusthof , issued

in Haarlem a fuller account of the marvels

of Angkor. Interest in Angkor, however,

lapsed—if it can be said ever to have been

aroused—until early in the Nineteenth

Century, when Abel Remusat brought

out a French translation of a Thirteenth

Century description of Cambodia by a

Chinese traveler.
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ANGKOR-WAT
A wat signifies a temple. This one at Angkor represents the acme of Khmer architecture, for after

its construction new building ceased

The modern interest in Cambodia may
really be dated from a visit made by
Mouhot in 1861, from which he returned

full of the inevitable enthusiasm for

Khmer art. Doudart de Lagree in 1866

and Delaporte in 1873 added fuel to the

growing fire of zeal among a small group

of enthusiasts for Cambodian civilization.

It is to the French that we owe all our

knowledge of the Khmer civilization in

Cambodia, for in 1863 France established

a protectorate over the Khmer kingdom,

which was being broken up by surges

from Siam and Annam, and made it

possible for French scholars to study the

remarkable remains that were found

abundantly throughout the province.

Unfortunately no spade archaeology has

been encouraged in Cambodia, so that

knowledge concerning the origins of the

Eimer culture is confined to erudite

probings among inscriptions and scholarly

analyses of aesthetic patterns. It is this

aspect of the corpus of information con-

cerning the ruins of Cambodia and their

builders that has encouraged the applica-

tion to Khmer origins of that romantic

word—mysterious. The Khmer art and

the Khmer civihzation of Cambodia are

no more mysterious than any other cul-

tural phenomenon about which our in-

formation is not yet full enough to answer

the question of its origin.

The most frequently figured of all

Khmer monuments in Cambodia are the

ruins of Angkor. Both their intrinsic

beauty and accessibility have contributed

to establish these remains in the popular

conception as synonymous with Khmer
art; but it would be misleading to think

of this brilliant civilization as represented

only by Angkor, for scattered throughout

Cambodia are more than eight hundred

temples and other edifices. How many
more will come to light when exhaustive

investigations are made no one can predict.
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This abuiulance, liowever, of considerabk^

architectural monuments gives some in-

dication of the activity and fertihty of the

civihzation which gave birth to them.

The buildings which have become com-

pletely dilapidated, the numerous struc-

tures built of perishable wood, the villages

and cities full of houses constructed then

as now of fragile and unresisting materials

must have served as a populous decor for

the major structures in stone which have

survived the ravages of time. In the

hot, moist climate of Cambodia, where the

jungle invades the abandoned clearing

with sure inevitability, even buildings of

stone cannot survive its deadly embrace.

Sad as it is to see these stone and brick

monuments of the Khmer spirit, mute in

the coils of the forest, their crumbling

grandeur nevertheless appeals perhaps

more profoundly to our modern taste than

they would have in their fresh perfection

surrounded by the squalor of mankind.

Bearing in mind that the dirt archae-

ology of Cambodia is still nonexistent

antl that to the future belong many revela-

tions concerning the origins of its civiliza-

tion, it is at present established from

dated inscriptions on some of the build-

ings that Khmer architecture has a history

which goes back at least to the Fifth

or Sixth Century and terminates in the

Thirteenth. The former date will un-

questionably be extended further into

antiquity when more is known about the

beginnings of the Khmer civilization, but

the latter date seems destined to stand as

the terminus of the active period of this

culture. Although the Khmer empire

continued even after 1300 as an in-

dependent state, the attacks of the

Siamese were no longer resisted as they

had been, and sacking by their neighbors

reduced the Khmers to a state of im-

potence and powerlessness to debate the

partition of their territory by encroaching

THE CENTRAL TOWNER OF ANGKOR-WAT
Above the innermost sanctuary rises a central tower of stone. The staircase leading up to it forms a

dominant feature in the architecture



A KHMER RELIEF
The walls of Angkor-Wat are literally encrusted with exquisite carvings such as this one representing

a divinity

STONE DECORATION
Besides human figures,, animal and floral designs are commonly employed in the decorative stone

carving at Angkor



AN EXAMPLE OF CAMBODIAN ART
The treatment of the human figure is not distinguished by great anatomical knowledge. Convention-

alization, on the contrary is the characteristic note

A CLOSE-UP
The traditionahsm and uniformity in Khmer art is apparent here as in the preceding photographs.

Attention is drawn to the figure as a symbol and design element rather than because of its reahsm
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VILLAGERS AT ANGKOR
A small native settlement of Khmers is situated

near Angkor. Many of the villagers earn their

Uvelihood from the tourists

conquerors. The assumption of French

control prevented the final humili-

ation of Cambodia at the hands of

its enemies, but it also spelt the com-

plete exhaustion of a formerly vigorous

people who accepted the peace of foreign

control.

To attempt here to describe adequately

the sculptural and architectural remains

of the Khmers would be presumptuous

at the very least. That is a subject

worthy of a monograph and possible only

to a specialist profoundly devoted to this

intricate field. Even the task which I

have set myself, to describe something

of Angkor as seen by a casual visitor,

seems stupendous. Just as the art critic

before a masterpiece is reduced to a

mere description of its subject, an analysis

of its technique, or a dissertation on its

composition, the visitor before Angkor-

Wat can only enumerate the details.

For Angkor-Wat is a work of art, a

masterpiece of architecture, and the

essential quality which illuminates it

escapes the verbal power of its admirer

as completely as a masterly painting

eludes the pin of one who seeks to impale

it as one would a butterfly.

The ruins of Angkor consist of the

Temple or Wat, and of the city itself

—

containing royal edifices inhabited by the

king, public buildings of various kinds,

RICKSHAW BOY
At Pnom Penh, one of the important towns of

Cambodia, rickshaws have been introduced as a
principal means of conveyance

pavilions and other structures. Much of

Angkor-Thom, or the city, was erected

in the Ninth and Tenth Centuries.

Angkor-Wat itself is dated, at least its

completion, in the Twelfth Century, at

the end of the classic period. The

temple, which is the first structure to

meet the eye as one approaches by motor

over an excellent road from Siem Reap,

is in a fine state of preservation. The

French, who have recognized the precious-

ness of this ruin, have cleared the jungle

and skillfully restored in part the gravest

ravages so that something of its original

quality is still discernible. Surrounded

by a wide moat green with lotus pads, the
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five towers of the inner sanctuaiy domi-

nate the approach. Crossinj^ the moat

niul leacHiijj; up to the outer wall, which

encloses the temple, is a wide, stone-|)a\'e(l

avenue bortlered by a serjient balustrade

—the Naga motive so connnon in Khmer
art. Passing through the portal of the

outer wall, one continues along another

stone-flagged avenue. The use of the

vista b}'' means of these impressive

avenues subconsciously reacts upon the

\-isitor who very soon feels the emotion of

a suppliant approaching the remote and

awful shrine.

In front of the main entrance to the wat

are two small edifices on either side of the

BY THE ROADSIDE
These women are resting by the roadside. Like
most Cambodian women, they wear their hair

cut short

avenue, both in the same state of ruin.

Between these buildings and the wat are

two square ponds. As one comes closer

the wat appears to raise itself in powerful

grandeur, and the mind becomes be-

wildered with the richness of detail. To the

tourist, with his anxiety to see everything,

the feast spread before him seems indigest-

ible, l)ut I imagine that to the initiated

Khmer who f(!lt no compulsion to linger

oxer the minutiae the setting of exuberant

adornment must have exerted a profound

impression.

The temple itself consists of a series

of square terraces, each supporting a

corbelled gallery whose roof ends where

the roof of the one below begins, so that

at a casual glance the whole edifice rises

by easy stages to the central fane which is

marked by a cylindrico-conical tower.

Each of the corners of the topmost gallery

also has a tower similar to the central

one. Stone staircases project out from

the central gallery and impart an aspect

of seclusion to the sanctuary where sits a

gilded Buddha.

Only the lowest and initial gallery has

its inner wall completely covered by a

frieze cut in low relief, representing scenes

from the Ramayana and the Mahabharata

sacred to Hindu culture. Here are figured

battle scenes, triumphal processions,

mythical creatures and gods in various

A VILLAGE MARKET PLACE

The markets are rather informal affairs but
intensely interesting because of the variety of

exotic foods on sale
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A GALLERY
AT ANGKOR-WAT

The first sta^e of the wat con-
sists of a square, corbelled

gallery. The inner wall is

completely covered by low
reliefs. Square pillars support
the opposite span of the vault

hieratic attitudes. But throughout the

entire structure dancing Apsaras and

numerous divinities are cut into stone

pillars and walls, and an amazing decora-

tion of a lace-like texture covers lintels

and pillars. In the lower gallery traces of

color are still visible on the protected

inner wall indicating a former richness of

pigment that would perhaps now seem

out of place in so classic a setting. The
rich details which spring to mind and

which one feels are worthy of description

would perhaps only make tedious reading.

But before passing on it might be en-

lightening to quote from my notes which

have, despite their super-

ficiality, the virtue of a

fresh impression.

My principal feeling in re-

garding the structure as a

whole is one of wonder at its ^^^^^^^^
masterly symmetry. It is so ^^^^^^^^ f^
precise and so meticulously

faithful to a unified plan that

it has the appearance of a

formalized technique— the

crystallization of a long suc-

cession of architectural ex-

periments. The decoration,

too, is astonishingly conven-

tionahzed, hardly deviating

at any point from a uniform

style, as though a whole

school of craftsmen, trained

under one master, executed

it. The uniformity of the

decoration and the perfection

of the ground plan indicate

that perhaps Angkor Wat was completed in a

relatively short time, under the direction of one

man, assisted, of course, by an enormous number
of artists. There is a hard, jewel-like quality

about the Wat, which, although a consummate

achievement of its kind, lacks the quality of

spontaneity which we find pleasing. As an

anonymous expression of a national art it is

superb.

I confess reluctance to enter into any

further detail concerning the ruins of the

city of Angkor. The tourist may spend

days without ennui wandering about

seeing ever new aspects of starthng beauty,

and the student might spend years of

absorption trying to encompass all that

BUDDHIST MONKS
Buddhist monks with shaven
heads and yellow togas still

haunt the halls at Angkor-
Wat. Here they are descend-
ing one of the steep staircases
abutting from the central

quadrangle
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A LIVELY BATTLE SCENE
The profusion of detail combined with a nice balance is typical of most of the relief that adorns the

inner wall of the first gallery at the wat

were worthy of study; but it would only

be tedious, piling up descriptions from an

uninspired pen. However, some of the

best known examples of Khm.er art to be

found in this vast conglomeration of

ruins merit at least a brief mention.

Surmounting a building, known as the

Bayon, are lofty towers in stone on which

have been carved the four faces of Siva,

to whose cult this temple was devoted.

The sam.e enigmatic expression which is

characteristic of Khmer sculptured heads

is also reproduced in these faces of the

diety.

Deeper in the city are the remains of

the Elephant Pavilion on which the royal

family were said to sit as they watched

the long processions and witnessed the

games. It receives its name from a

frieze of elephants which fills the wall of

the platform. Its length is 350 meters.

As one passes from ruin to ruin, some in

stone, others of brick, the magnificence

which it represents is borne in heavily on

the susceptible mind, and a feeling of

sadness accompanies it, for decay is

everywhere manifest. The process of

disintegration becomes dram.atically illus-

trated by tableaux vivants of lovely stont

buildings enwrapped in the roots of giant

trees. One can almost feel the powerful

forces of the roots which slowly wedge

their way between the joints and displace

huge blocks of stone.

The sources of information concerning

the life, the history, and the origins of

the Khmers have been principally the

Sanscrit inscriptions found on the walls

of buildings, the bas reliefs which decorate

the galleries of the temples, the traditions

both of the Khmers and their neighbors,

and the factual accounts v/ritten by early

Chinese travelers. In. these circum-

stances it is clear that the early history

and origin of the Cambodians must of

necessity be largely conjectural and

subject to the individual interpretation

of each historian who has dealt with the

reconstructed past of the Khmers. I

shall do no more than give a cursory

resume of the story.

There is reason to believe that even
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AN AVENUE OF BUDDHAS
Heroic in size, these smiling Buddhas, seated in two long rows facing each other, support the body of a

long serpent which rears its spread hood as an impressive Naga

SrVA OF THE FOUR FACES
On each of the four faces of these towers of the Bayon at Angkor are repeated the gigantic lineaments

of Siva, a diety carried over from India



THE FIRST GALLERY OF ANGKOR-WAT

On page 460 the interior view of this gallery is reproduced. Here the exterior reveals how cloistered

in appearance are the galleries of Angkor-Wat

ANOTHER ASCENT

After the long, stone-flagged approach and the ascent through long, dim corridors, these staircases on

each of the four sides of the inner structure impart a sensation of religious seclusion
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A KHMER HEAD
Khmer art seems epitomized in this exquisite head. Its

fascination is apparent, and particularly in its many facets of

expression

before the beginning of the Christian

era contact had been estabhshed between

India and the country now known as

Cambodia. Early Buddhistic influences

probably seeped through by way of

Burma, and Hindu commerce carried the

seeds of the same culture by sea. The

area including the present Cambodia,

part of Cochin China, and Siam was

known formerly as Founan. It was this

country of Founan, as yet undistinguished

by the Khmer civilization, that is re-

ferred to in ancient tradition. One such,

quoted by PeUiot, takes the form of a

legend in which a Brahman prince is

assured by a divinity of success to his

arms if he invade Founan. The story

relates his conquest and his subsequent

marriage to a native princess.

This legend has been taken

to indicate the fact that an

invasion from India swept

into Cambodia at least two

thousand years ago.

On a recent visit to Ang-

kor, Prof. Henry Fairfield

Osborn made several very

significant observations which

corroborate the hypothesis of

a dominating Indian influence

on the culture of the Khmers.

He noted that the horses rep-

resented in the rehefs were

similar to the Arabian type

which has been imported into

India from time immemorial.

The sculptured elephants,

too, he found to be like the

Indian war elephant.

As early as the Third

Century a.d. association

with China is attested by

Chinese annals in which the

inhabitants of Founan are

described and embassies

which passed between the

two countries are mentioned.

Apparently from then on,

Chinese commercial agents sought in

Cambodia the precious products of the

country such as ivory, gold, tin, copper,

peacock feathers, and perfumed gums,

for the evidence becomes increasingly

abundant of the commercial monopoly

exercised by the Chinese. But the

spiritual and cultural bonds with India

continued to be the predominating force

in the life of Cambodia. Brahmanism

with its divinities engulfed the imagina-

tion of the Khmers about the Fifth

Century. Tradition again pieces out the

story by supplying another invasion from

India, as this time political refugees,

expelled from India, set up a ruling aristoc-

racy in Cambodia. The subsequent

history of these invading Indians is not



ASPECT OF A NATIONAL ART
These characteristic notched columns are commonly employed in window-like openings. Note the

conventionalized treatment of the figures and the standardized dress

A STONE DOOR
This beautiful door in a small building was found deep in the ruined city of Angkor. Even among so

much excellent stone cutting this stands out as a brilliant example of the art
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LION EN GARDANT
This figure has obvious resemblances to the dogs or lions of Fo which

are ubiquitous in Japan and China

clear, but soon after, a people speaking

the Khmer language and with a capital

at Sambor established the kingdom of

Cambodia, which gradually extended its

sway to include most of what was known
as Founan in the earlier accounts. It is

to these people that we owe the Khmer
art of Cambodia, for they celebrated

their conquests and glorified their prestige

by the erection of magnificent edifices

and temples.

During a period which lasted from at

least the Sixth Century to the Thirteenth

the Khmers were actively engaged in war
and aggrandizement. Their contacts

were not only with their immediate

neighbors but extended from China to

India and Java. Indeed,

it is supposed that at one

time Java was nominally

if not actually in tribute

to Cambodia. About the

Ninth Century, a more

protected capital was

sought, and a new city

was erected at Angkor.

From then until the

Twelfth Century the

classic and full-blown

development of Khmer
art flourished.

The glory of Angkor at

its proudest has been well

described by Tcheou-ta-

Kouan, a Chinese traveler

of the Thirteenth Cen-

tury. The royal proces-

sions, the towers of gold

and ivory, the rich tem-

ples assigned to the wor-

ship of the Brahmanic

and Buddhistic pan-

theons, the hordes of

slaves capture'd in war,

and the reign of luxury

and splendor impressed

even the Chinese coming

from one of the richest

empires in history. This superb gesture

seems to have exhausted the powers of

the Khmers for, after the Thirteenth

Century, new building ceased, and the

success of their barbarous neighbors on the

field of battle began to eat into the

hegemony of the Cambodian rulers.

Particularly threatening were the Thai

people who had invaded Siam from the

north and were vigorously expanding their

realm. It is supposed that these Siamese

were responsible for the sacking of

Angkor, for in the Seventeenth Century

Angkor was already in a ruinous state.

By the intervention of France at the end

of the Nineteenth Century the final engulf-

ment of Cambodia by Siam was prevented.
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THK HOOFS OF
ANOKOK-WAT

From the inner portion of the

temple one ean look bnck over
tlie roofs to the lonj:; avenue
1)\' wliicli one I'eaches tlie wat

'I'liis hrici' history iii-

tlicates roughly the

sources from which
Kiinicr art inijiht have

th'awn its inspiration.

Grosher has recognized

both a southern and a

northern India influence

in the civihzation of

Cambodia. If tlie bond

connecting the Khmers
and the Hindus were strong, its strength

depended mainly on the spiritual values

shared by both people. For there

is little evidence that the Indians

after the dawn of Cambodian history

engaged in extensive commercial ex-

change with the Khmers. Undoubtedly

some commerce did exist between Cam-
bodia and India, but the bulk of the

trading from the Third Century on was

with the Chinese, who in a very modern

manner dispatched agents to report on the

commercial prospects of the Khmers.

From this source, indeed, have come some

of the most enlightening contemporary

.VW '^^^^-^-^^iiJ^X

descriptions which exist on the life and

the activities of the Khmers.

Some students profess to see in the

technical and material accoutrements of

the Khmers a profound influence exerted

by the Chinese, although these latter

have made but little impress on the

spiritual and religious ideas and prac-

tically no contributions to the sesthetics

of the Khmers. Groslier finds the in-

fluence of the Chinese particularly evident

in the pottery of the Khmers. Words of a

technical nature seem derived from China,

although the wares themselves are less

affected by Chinese styles.

Still another influence,

which has been recogniz-

ed by some as plajdng

an important part in

the development of the

Khmer art, is derived

from Java where an

active culture flourished,

and whence traders ar-

THE ELEPHANT PAVILION
Three stairways lead up on
to the pavilion from which the
king viewed processions and
games. The decorative ele-

ment is the elephant, the
trunks of which may be seen
flanking the stairs in the fore-

ground
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rived bearing new ideas some of which

were incorporated into the Khmer
complex. But as GrosUer has pointed

out, it would be fallacious to assume that

the Cambodians owed everything to

foreign influences. Such is not the case.

Although we may see certain eclectic

influences at work selecting various ele-

ments from outside sources, these selec-

tive tendencies were those of an individual

culture able to recognize what it could or

could not use to advantage, and never is it

swamped beneath an undigested mass of

foreign modes. The Khmer art is both

characteristic and national, and at the

base of its development is a strong

aboriginal foundation from which it grew,

assimilating only what had an affinity with

the essential quality of its own production.

Under the thick layer of Indian mytho-

logical ideology exist a vigorous and

unique art and architecture. The

distinctive combination of the various

elements which constitute a typical wat

or temple is alone characteristic of the

Khmers. The tower of cylindrico-conical

form, the jutting staircase forming an

architectural feature of the building, the

nature of the capitals, the uncolored

walls, the galleries built with an ogival

corbel are all features that are special to

Khmer construction but which are never

or rarely to be found in India.

It has been suggested that the civiliza-

tion of the Khmers has influenced the

Mayas of Yucatan. This thesis, although

rejected by experts, has found its way
into popular writing, and it occasionally

reappears as a new and startling discovery.

Very little, indeed, can be said in favor

of such a relationship between the

Mayas and the Khmers, and much against

it. The intrinsic content of the art of the

Khmers, the style of its execution, and the

architecture are totally distinct from the

esthetic pattern of the Mayas. The
pyramidal base for the construction of

temples and the use of the serpent, the

two major arguments employed by those

who see a connection, are merely verbal

resemblances. They have no basis in

fact, for, when the pyramids of Yucatan

are compared with tho.se in Cambodia,

one sees that in the New World the

pyramid served as a sub-structure upon

which, high above, the relatively small

temple rested. In Cambodia, on the

contrary, the temple was an integral part

of the stepped pyramid, being built on

its terraces. The Naga or serpent motive

in Khmer art, on inspection more than

casual, is also clearly not the same as the

Quetzalcoatl of the Mayas. But even on

the grounds of chronology there is an

insurmountable difficulty. At about the

beginning of the Christian era, or very

soon after, important and flourishing

cities already existed in Yucatan with an

art style and architecture pecuHar to the

Maya culture. In Cambodia, on the

other hand, the first dated buildings are

placed considerably later, in the Sixth

Century. It would be hard, therefore,

to account for Khmer art affecting the

Maya esthetics either in style or content.

But what of the people who built these

remarkable edifices? Do they exist today

or are they a lost people? Unfortunately

here again we must rely on indirect

evidence. The Khmers had that custom,

vile in the eyes of the physical anthro-

pologist, of cremating their dead, so that

we have no remains by which we can

estimate the racial characters of the

builders of Angkor. The earliest verbal

descriptions of the type of man char-

acteristic of Founan, the ancient Cam-
bodia, are to be found in the accounts of

the Chinese travelers already mentioned.

In the Third Century one observer

described the inhabitants of Founan as

"ugly and black, their hair is frizzy."

The following Chinese description has

survived from the Sixth Century:

The custom in Founan was to go about primi-

tively with the body naked and tattooed and the
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Imir Imnj^iiif^ down the liack. A('tuall\' the ini'ii

of this country arc ui^ly ami Mack witli frizzy hair.

It was also reiitarkcil that the woiuoii,

kvuhns a sccluclctl Ul'o, and the aristocracy

wore Hji;hter in color.

It is difficult, however, to estimate the

value of these Chinese descriptions. A
pertinent observation has been made that

among the living primitive people of the

remote interior the skin color although

darkened by exposure is not negroid.

Furthermore, a straight-haired, light-

skinned Chinese might naturally despise

and over-emphasize the differing traits of

another people. The modern Khmers

have wavy hair and this type of hair is

frequently reproduced in the sculpture.

A good case, by the comparative study of

the facial types represented in sculpture,

may be advanced that the present Cam-
bodian is a descendant of the ancient

builders of Khmer architecture. Naturally

in a conventionalized and decorative art,

the favored type has been idealized and

refined into an almost ethereal expression,

yet it is possible to discern in these stone

lineaments national traits that may still

be found in the living population. The

wide and slightly pouting mouth and the

shape of the face to be seen in the sculp-

tures are likewise present in the modern

Cambodian.

It is noteworthy that neither in the

sculpture nor in the modern Khmer is

there much evidence of (Chinese mixture.

The mongoloid eye with its epicanthic

fold and the glabrosity of the Chinese are

not dominant features in the racial pic-

ture of the Khmer. His eye is straight

and lacks a fold, and his greater pilosity

is evident in the moustache, beard, and

body hair. Some students of the Khmers

have on tenuous evidence assigned these

people to the Aryan or Caucasian branch

of mankind. To my eye, it is true, the

Khmer shows some resemblance to certain

Indian types, but there are other ele-

ments present which are not Caucasian

and which impart a suggestion of a mixed

people. But whatever the racial composi-

tion of the Cambodian may be, it seems

probable the present people are derived

from the population responsible for the

Khmer civilization.

THE APPROACH TO ANGKOR-WAT
The first avenue, pictured here, leads to the outer wall over a moat covered by lotus,

passed through the first portal, the view shown on page 454 is revealed
After one has



FROM A TROPICAL AIR CASTLE
The Courtship of Gould's Manakin

BY FRANK M. CHAPMAN
Curator-in-Chief, Department of Birds, American Museum

IF
there is any truth in the saying that

"the proper study of mankind is man,"

it may be assumed that there is a

measure of merit in the study of manakins.

But regardless of reason, I defy any bird

student to resist the fascination of these

quaint and curious little birds once he has

made their acquaintance.

As a child, I had a firm belief in the

existence of leprechauns, the little fairies

of Ireland. As a man, I find my lepre-

chauns satisfactorily transformed into

manakins. Wearing costumes fairies

might envy, the makers of mysteriously

produced calls, doers of strange deeds,

manakins are, in truth, less birds than

wood sprites.

Manakins are found throughout the

greater part of tropical America. They
number about forty species, of which two

inhabit Barro Colorado Island in the

Canal Zone. One of these is dressed in

silky black with a bright red cap and

yellow trousers; the other wears a mixed

costume of green and black, with a wide

shirt-front and broad collar of orange and

a cap of black.

Of the first, properly known as the

red-capped manakin, I have already

written in My Tro'pical Air Castle, pp.

175-178. The other, Gould's manakin
(Manacus vitellinus), although more nu-

merous, is the more elusive of the two.

Nearly every time I go into the forest or

paddle about the island's shoreline, I

hear its notes and singular cracking snap

and sharp rattling whirrs, but the bird is

usually invisible. The red-capped species

lives at a height of from fifteen to thirty

feet, and is observed with comparative

ease, but the species named for John

Gould inhabits the lower growth, ranging

from the ground upward to six or eight

feet, where, in spite of its bright color, it

is not readily seen.

The courtship display of the red-

capped manakin is so amazing that I was

confident an intensive study of the orange-

breasted species would reveal equally,

perhaps even more surprising sexual

demonstrat'ons. Year after year I had

made casual but fruitless attempts to

become familiar with the habits of this

species. Returning to Barro Colorado

in the winter of 1932, I determined to

penetrate the innermost circles of mana-

kindom. As so often happens, concen-

tration and singleness of purpose won
their reward. For two months I was an

almost daily attendant at the stage on

which the drama of their life is played and

at the end of this time had acquired

sufficient insight into their customs to

present the outline that follows. But

just as our study of man is never ending,

so I believe that the study of manakins

will continue to reveal new facts. Cer-

tainly I never passed an hour with them

up to the day of my last visit without

seeing something I had not seen before.

So what I have to say here may be con-

sidered as only a preliminary contribu-

tion to what I venture to predict will

become one of the most notable of bird

biographies. I shall first give an outline of

what I believe to be the nesting habits of

Manacus vitellinus, and follow it with a

statement of the facts on which it is

based.

Gould's manakin has a long nesting

period lasting at least through the dry

season—December to April—and pos-
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sibly longrr. Duriiif^ this tinu' the inales

live in groups of from three or four to a

dozen inthvicUials. Ivich bird clears a

small space on the floor of the forest wiiich

is the focal point of its existence and the

scene of the remarkable performances

(.lesifined to attract the female. This

space I have called the "court." The

female is associated with the male only

during the period of wooing (which occurs

in and near the court) and of egg fertiliza-

tion. She builds the nest and rears the

young unaided by the male, who has no

connection with the home life of his species.

Their sexual relations, therefore, resemble

those existing among humming birds,

more particular!}^ the members of the

genus Phsethornis in which the males

have a fixed place or lek where they sing

and display themselves.

The fact that in manakins the activities

connected with courtship are conducted

day after day, month after month, at the

same place, permits of prolonged, con-

tinuous, intensive observation of the

individual and its associates. One, there-

fore, sees not only incidents intelligible

in themselves, but through their frequent

repetition, learns the significance of

actions whose intent is less obvious. The
two sets of observations combined help

to ^orm what the animal psychologist

terms a "pattern of behavior."

The Court.—It was a memorable

morning when I learned that Gould's

manakin was the maker and owner of the

bare space on the forest floor that I

found beneath the branch on which one

of these birds had been perching. Some-

what similar spaces are, however, made
by ocelots, and it was not until I had re-

peated the observation several times, that

I was convinced of its meaning; then I

wondered why it had taken me so long

a time to make the discovery.

During the nesting season the life of

THE -MANAKINS' FOREST
General character of the undergrowth and covering of the forest floor where the Laboratory manakins

made their "courts"
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POSITION OF COURTS

Diagram showing, in figures, the five "courts" of the Laboratory group of manakins and the station

(S) of the observer when studying the behavior of their occupants

the male is restricted to the court and its

immediate vicinity. At intervals of

approximately one hour he flies away

swiftly with the apparent object of secur-

ing food, and usually returns within a

space of four minutes, sometimes with a

berry in his bill.

As the stage on which, at this period,

the life of the male, and occasionally

that of the female, is lived, we should

first have some conception of the character

of the place which the chief actor has

prepared for his display.

This stage, or court, is irregularly

elliptical in outline and averages two and a

half feet long by twenty inches in width.

Except in the middle, the hard, bare

earth is as c'ean as though swept by a

broom. Immovable roots remain, but no

leaf is permitted to stay in the court of a

male whose sexual activities are at their

height. The bird's first duties in the

morning are to clean court. Small

leaves are carried in its bill to a height of

about three feet and dropped at the same

distance from the court. Large ones are

taken in a more direct line to the edge of

the court. One that I saw removed

measured 10)^X3?^ inches and was there-

fore two and a half times longer than the

bird.

To test the bird's color sense, I placed

the red petals of the passion flower and
green leaves of about the same size in a

court. Sometimes one, sometimes the

other was removed first, from which it

would appear that the bird is no more

responsive to red than it is to green.

The courts are placed in forests with

an undergrowth of small saplings, several

of which grow about their borders.

There appears to be no regularity in

connection with their location in regard

to one another. In one instance two

courts were only twelve feet apart, while

two others of the same group were each

two hundred feet away in different direc-

tions. But the five courts of the group

which I studied most closely were set at

approximately equal distances of about

thirty feet from each other. By taking a

favorable position behind a tree or bush it

was therefore possible for me to have two

courts under close observation at the

same time.

The Nest.—I found only one nest of

Gould's manakin and counted myself

very fortunate to discover that. It was a

rather lightly constructed, small, shallow

bowl, placed in the fork of a branch about

five feet from the ground and contained

two eggs which were heavily streaked with

reddish brown. As compared with that of

the court, the life of the nest is a humdrum
affair. The male, ever on the alert for his

mate of the moment, leads an exciting

existence. But the female, after her visit

to court, is occupied with the household

duties of incubation and care of the

resulting offspring. Not once, during my
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several periods of watching, ditl I sec a

male near the nest, but in the distance,

about a hundred yards away, 1 could

hear their notes and calls.

Notes and Calls.—Before we take

our post near a manakin court, we should

have some conception of the various

sounds, both vocal and mechanical,

which form so important a part of court

life. Gould's manakin is not a songster;

a rather insignificant but not unmusical

pee-you and pee-yuk with their variants,

and a soft chee-pooh form its vocal reper-

toire; but as a maker of mechanical or

instrumental ''music" it is distinguished

among birds. Its sharp, explosive snap!

and sudden startling,

snapping roll, can, under

favorable conditions, be

heard for a distance of

three hundred yards. Its

reedy whir-r-r is lower in

tone and audible only

when one is within two

hundred feet of the per-

former.

It has been said that

the snap! is produced by
the mandibles but, in

spite of its sharp, ex-

plosive, almost metallic

character, I am convinc-

ed 'that it is created by
the snapping together of

the inner wing-feathers.

I base this opinion on

both negative and posi-

tive evidence. Only the

male "snaps," and if the

mandibles were the

snapping organs, they

would presumably be

heavier in the male than

in the female, whereas

they are alike in both

sexes. Moreover, the

snapping roll, which is

merely a succession of

small snaps following one another with in-

conceivable I'apidity, is, beyond (|uestion,

produced by the wing-quills. The bird,

when "rolling," leans slightly forward

and downward, the wings are held aloft

over the back, but without apparently

touching, the feathers may be seen to

be in motion, while the wing as a whole

retains its upright position, and the

result is a startling roll lasting a second

or two.

If this surprisingly loud sound can be

created by the wing-quills it follows that

the single snap may also be attributed to

them. It is given only as the bird jumps,

and its greater volume appears to be the

A MOUNTED FEMALE MANAKIN
The specimen invariably aroused the excited attention of the males.

They quickly discovered it at a distance of even forty feet through

the undergrowth
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result of the increased force, accompany-

ing the muscular effort of jumping, with

which the vanes of the feathers are

brought together. These vanes grow from

exceptionally strong shafts and are broad

and stiffened. By sweeping one's fingers

across their tips a sound is produced

which suggests that created by the bird

through an incredible muscular control.

The low, reedy whirr I attribute to the

passage through the air of the narrowly

webbed outer primaries. It can be made

by the perching bird with wings slightly

elevated, but usually accompanies the

jump upward to a perch, when the bird

ends a series of evolutions in court.

Relations of the Males.—Although

ardent rivals for the attention of the

female, the males, as a rule, are on excel-

lent terms with one another, and court

rights are rigidly recognized. It is appar-

ently to their interests, and hence to that

of their species, to live in groups rather

than singly, and constant warfare would

distract them from the main, almost sole,

object of their existence and thus prohibit

group organization.

When not displaying, each bird is

perched above or near its court. Close

neighbors sometimes perch midway be-

tween their respective courts, often sitting

within six inches of one another. In two

instances of this kind, occurring in widely

separated groups, one male—and always

the same—recognized the dominance of

the other (further proved by experiments

to be related) by actions which suggested

a type of courtship. In what I called the

Laboratory group, No. 3, for example,

was submissive to No. 2; and when, as

often happened, the two birds were

perched side by side, No. 3 apparently

tried to win the attention of its companion

by hopping about, or sliding toward^it

and nervously turning its head from side

to side. No note was uttered or sound

CLE.IXIXG COURT
The owner of court No. 3 removes a leaf that had fallen in the court. It wasjlOJ inches long, or
more than twice the length of the bird. The bird was drawn on the photograph by F. L. Jaques
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THE SNAPPING ROLL
The figure (drawn by F. L. Jaques on a photograph of "court" No. 2) shows the position maintained
by the wings during this performance. The resulting sound is apparently produced by an independent

movement of the enlarged inner wing quills

made. This demonstration, which may
last for ten minutes, is too pronounced to

be meaningless, but I did not discover its

significance.

An exception to the absence of actual

conflict among the males was furnished by

two members of this same group. One
had a slightly darker, more orange

breast than the other and they stand in

my notes as ''Dark "and ''Pale." "Dark"

was dominant and always the aggressor;

but for three weeks "Pale" persistently

disputed his claim to court No. 1. Mean-
while the court was uncared for and

neither bird displayed in it freely. Their

actions admirably illustrated how im-

possible it is for a bird actively to defend

its rights and woo the female at the same

time.

Finally, persistence apparently won.

"Pale" acquired possession of the court,

and a new court, No. 5, was cleared thirty-

odd feet farther west, presumably by

"Dark," but the identity of its owner was

not definitely determined.

Court Life.—With this preparation,

come with me as I go for my morning

period of observation of the group nearest

the Laboratory. Entering a cayuca at our

pier, we paddle silently over the glassy

water up a golden pathway toward the

rising sun to disembark cautiously on a

steeply shelving, wooded bank, bordering

a neighboring cove.

The birds were usually heard calling,

snapping, or whirring as I approached.

My landing disturbed them but little,

and within a few minutes after I had

taken my position they returned to their

stations. Watch these quaint little birds

perched demurely within eight or ten

feet of us and not more than five feet

from the ground. Occasionally one

utters a barely audible, plaintive note, but
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THE SNAP !

The bird (drawn by F. L. Jaques on a photograph of "court" Xo. 1) is shown as, \\-ith

extended it jumps around the court, producing a loud snap ^^ith each jump
'beard"

they seem more asleep than awake and

give no indication of the amazing activity

they may soon exhibit.

Ten or fifteen minutes pass. Trogons

call; through the undergrowth I see a

wood rail picking its way cautiously over

the leaves ; a toucan yelps, and a manakin,

which I recognize as the owner of court

No. 3, moves uneasily. Something has

evidently begun to ferment within him.

He flits his wings nervously, calls pee-you,

hops restlessly from hmb to limb, and
erects the elongated feathers on his throat

forming a "beard. " His activity increases,

the calls are louder and uttered more
frequently, the "beard" is thrown for-

ward beyond the bill and, suddenly,

with uplifted wings, he springs his rattle

in a snapping whir-r-r followed by the call

chee-pooh. ]Meanwhile he has been ap-

proaching his court, and as he enters its

confines, with a single loud snap! he

jumps across it only to jump immediately

back and, with each jump, there is a snap.

So he proceeds snap-snap, snap-s7iap,

backward and forward, a foot or two

above the ground, alighting on the .slender

upright saplings at the border of the court.

Or he may go around the margin of the

court when, not having to reverse, his

speed is increased and the snaps average

two to the second.

After six to ten jumps, with their

accompanying snaps, the inspired per-

former may, with a reedy whirr, spring

upward to a perch just above the court, he

may remove a leaf, or he may alight in the

court. In the latter case the beard is

extended far beyond the tip of the bill,

the neck outstretched when the cap be-

comes a black ellipse in the center of a

surprisingly long, yellow area . The head is

then turned rigidly on one side in a pose

such as the bird might assume if it were

looking under a bed.

Resuming a more normal attitude, but
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with the beard still extended, the bird

now jumps to and from root to root,

in the court, silently, or with a low snip-

snip—(evidently a snap in the bud) and

always, even if the distance covered is

not more than six inches, in some

miraculous manner it reverses its position

while in the air, so that it always

alights facing the spot from which it

jumped.

When the tide of sexual excitement ran

high, the bird also pressed the tip of

its bill into the end of a slender, upright

stick at the side of the court and, with

fluttering wings, maintained its body in a

nearly horizontal position like a moored

dirigible, then, with bill still touching the

"mast," fluttered its way to the court.

On several occasions, with the body nearly

perpendicular, it continued this evolution

after reaching the ground, by standing on

its head in the court and fluttering its

wings.

As was to be expected, there was much
individual variation in the nature of these

court displays, dependent, doubtless, on

the actor's sexual condition; that is, the

period, whether early or late, of its mating

season. No. 3, however, was a star

performer and repeatedly exhibited all its

tricks. Its feelings evidently relieved by
this demonstration, the bird then returned

to its perch and again became a quiet,

demure little creature.

When the birds were thus prompted to

go to court, I was struck by the relation

of their performance to certain phases of

bird migration. Impelled from within by
a fundamentally sexual motive, the bird

was induced to go to a certain place for a

certain purpose. This purpose accom-

plished it returned to the starting point.

The warbler that migrates to and fro

between Colombia and Canada is

prompted by a similar impulse.

"N^isits to court are also inspired by the

JUMPING IN "COURT"
In this performance the bird (drawn by F. L. Jaqueson a photograph of "court" No. 1) with "beard'

extended jumps rapidly to and fro within the court, reversing its position in the air
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court activities of other birds and by the

presence of the female. The loud, snap-

ping whin, with its following chee-pooh,

is an unmistakable evidence of aroused

sexual activity and, whatever its initial

cause, is usually repeated from court to

court until the whole group of birds is

alert. One after the other now goes to

court to snap and display, and the air is

vibrant with their calls, snaps, and

whirrs. Thus, by loudly advertising their

presence, no one bird is permitted to have

an undue advantage over its fellows in

attracting the attention of the female.

The Coming of the Female.—The sole

apparent object of these demonstrations is

the "dirigible pose
The bird (drawn by F. L. Jaques on a photograph of "court" No. 3)
is shown pressing its bill into the top of a slender, broken sapling,

while maintaining its position by fluttering its wings

to induce the female to come to court and

take part in its activities as a preliminary

to mating. The life of the male at this

period is, therefore, one continued watch

for the coming of the female. As he

perches above or near his court, he may
seem to be dozing, but the moment a

female comes in sight (and he sees her at

incredible distances) he is at once fully

alert.

The uniform leaf-green color of the

female and the fact that she is usually

silent make her a very difficult object

for human eyes to detect. But even when
she was invisible I felt that I could sense

her presence by the actions of the males.

Their response to her

coming was immediate

and pronounced. Calls

were quickly followed

by snapping ivhirrs, the

birds soon went to their

respective courts to

snap, and the excite-

ment at once spread

through the group.

In some instances

several males left their

courts in pursuit of the

female but I was never

able to determine just

what happened on these

occasions. When, how-

ever, the males re-

stricted their wooing to

court display, they set

the stage for an exhi-

bition of what seemed

to be undoubted sexual

selection.

What factors influ-

enced the female in her

choice I was unable to

determine. I did learn

that possibly because

they may have been

nearer to the top of

their seasonal sexual
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curve, certain males

dominated their rivals

and in one instance, at

l(>ast , it was the domi-

nant male that more

often succeeded in at-

tracting the female.

When she perched

above or at the border

of the court, the male

made no direct advance

toward her, but imme-

diately began to snap

and jump to and fro

across the court. This

evidently was an invi-

tation to the dance.

If it was accepted the

female took her place

opposite the male. She

uttered no note and

made no sound but

jumped when he did

and the two thus passed

each other over the

court. With rhythmic

regularity this exciting

prenuptial rite was re-

peated several times

before the two birds

disappeared together.

Impressed by the

male's unfailing responsiveness to the

female, I decided to test definitely his

reactions to her presence. To this end

I sent to the Museum for a mounted

female Gould's manakin. It came by

air mail; the first manakin ever to fly

from New York to Panama!

With this little dummy in my possession

I seemed to be possessed of a magic

wand controlling the actions of all the

males of the species within sight of it.

They were obviously aware of its presence

as soon as it was visible. If from my
observation post I held it where it could

be seen, the males of the court on each

side at once began to call pee-you excitedly,

A CIRCUS FEAT
Following the performance shown in the preceding illustration, the
bird (drawn by F. L. Jaques on a photograph of "court" No. 3),
with bill still pressing the sapling, flutters downward and stands on

its head in court

snap in court or hop toward me. They
made a similar response when I attached

it to a tree forty feet from the nearest

court. At this distance it was to me
barely visible through the undergrowth.

It was, of course, silent, motionless, and

lacking in any scent that might conceiv-

ably appeal to manakins. But the male's

mode of courtship has evidently so highly

developed his sense of awareness to the

presence of the female, that, aided by
sight alone, the dummy was always

quickly seen, though to me it seemed but

little more conspicuous than would an

added leaf to the tree.

Discovery was usually followed by
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snapping in court. This invitation to

dance bringing no response, the male

left court and went to the mounted bird.

Placed midway between two courts the

dummy brought a similar reaction from

both of the owner males, but it was always

the dominant male that claimed her.

By moving the dummy toward the court

of the submissive bird a point was soon

found beyond which the dominant in-

dividual refused to go. Here was proof

of the existence of the mutually recog-

nized territorial boundaries essential to

the effective organization of the group.

What I have here related is merely an

outline of manakin life. But from this

normal "pattern of behavior" there

were often departures which were some-

times confusing, at others apparently

intelligible. Thus on my last visit to the

Laboratory group (March 25, 1932) when

the mounted female was placed above

court No. 1, bird No. 1 did not appear

and the owner of No. 5, after snapping in

his own court, came to court No. 1 to

address the dummy bird.

This was an obvious violation of terri-

torial rights, but my records showed that

No. 5 had apparently once been a

claimant for court No. 1, for which it

may still have had a sense of possession.

Again, during my two months' of

observation, various incidents came to my
attention which helped fill in the picture

of manakin life.

The male Gould's manakin is a

conspicuous violator of man-made laws

of protective coloration. He is not only

more brightly plumaged than most low-

ranging birds, but his court-display, day

after day, at exactly the same place

seems to increase his vulnerability. The

female, on the contrary, is exceedingly

difficult to see and her visits to court are

of short duration and probably infrequent.

With the pattern of their behavior in

mind, it is clear that, of the two, the life

of the female is of far greater importance

than that of the male. On her falls the

entire burden of nest-life. On her success

in rearing her young depends the con-

tinued existence of her kind. But from

what I learned of the sexual virility of the

males, half their number might perish

without any loss to the species. Never-

theless, I marveled how the males, which

I saw week after week, managed to escape

the dangers to which presumably they

are exposed. For example, why could not

a cat of some species conceal itself near a

court and spring upon the entranced

performer? When, therefore, one morning

I saw a young puma enter court No. 3, just

as the manakin left it, I wondered, for a

moment, whether the animal was real or

imagined. Mutually astonished, we gazed

at each other intently at a distance of

sixteen feet, for nearly a minute. Then

the puma turned and bounded lightly off

through the forest. Sixteen minutes

later the manakin returned to court,

apparently unaware of the distinguished

visitor it had missed and which had

missed it.

c8<*^^=)®®®C^^^=o^
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AN ECLIPSE ADVENTURE
The Phenomenon of the Sun's Eclipse of August 31, 1932,

As Observed Above the Clouds, at an

Altitude of 16,000 Feet

By CLYDE FISHER
Curator of Astronomy, American Museum

ATOTAL eclipse of the sun is with-

out doubt one of the most sublime

and awe-inspiring phenomena in

the whole realm of nature, and if the

path of the moon around the earth were

in the same plane as that of the earth's

orbit around the sun, an eclipse of the sun

would occur at every new moon, and an

eclipse of the moon would occur at every

full moon. But since the moon's orbit is

inclined to the plane of the earth's path,

the moon usually passes above or below

the sun at new moon, and above or below

the earth's shadow at full moon.

We can have an eclipse of the sun or of

the moon only when the moon is near one

of its nodes, that is, the two points at

which the moon's orbit cuts the plane of

the earth's orbit,—at these respective

phases.

The maximum number of eclipses that

can occur in a calendar year is seven, and

the minimum two. In the maximum
number, two may be of the moon and

five of the sun, or three of the moon and

four of the sun. In the minimum
number both of the two eclipses will be

of the sun.

It frequently happens that we have an

eclipse of the moon two weeks after a

total eclipse of the sun, as was true after

both of our recent total eclipses of the

sun visible in northeastern United States,

as witness the following dates:

January 24, 1925, total eclipse of the

sun; February 8, 1925, partial eclipse of

the moon.

August 31, 1932, total eclipse of the

sun; September 14, 1932, partial eclipse

of the moon.
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THE AERIAL ECLIPSE PARTY
Left to right: Clyde Fisher, photo-astronomer; Paula Lind, co-pilot and assistant photographer;

Leopold Godowsky, pianist and composer and amatem- astronomer; Casey Jones, pilot

This second eclipse is made necessary

by the fact that the moon is still so close

to its node as to be within the eclipse

limit.

In both the eclipses of 1925 and 1932,

the moon was north of its node before the

eclipse, that is, it was moving southward

as it crossed the ecliptic. For this reason

the path of totality in these eclipses,

after striking the earth in high northern

latitudes, moved southward as well as

eastward.

For my first introduction to the airplane

in eclipse-observation I am indebted to

my friends, ]Vlrs. Opal G. Kunz and the

late Dr. George F. Kunz. This was on
April 28, 1930, when with Captain John
0. Donaldson, World War ace, as pilot,

I flew up over the Newark Airport in a

partially cloudy sky to an altitude of

nearly 20,000 feet; and photographed a

partial eclipse of the sun. The success

of this exploit with its attendant thrills

furnished the impetus for more aviational

astronomy. For my next exploit I turned

to my friend, Chief Long Lance, American

Indian pilot, to take me aloft in the 1932

eclipse, and all plans were made for this

flight, only to be interrupted by the un-

timely death in March of this year of

Chief Long Lance.

I then approached Casey Jones, veteran

aviator, and Miss Paula Lind, one of the

younger generation of fliers and a pilot

in her own right, and arranged with them
to make the flight. I had decided that

the ideal location from which to view a

total eclipse of the sun is from an air-

plane at considerable height. In this

way one outwits all ordinary clouds,

which are the source of disappointment

to so many observers.

In the recent eclipse most of the

scientific expeditions were disappointed
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on account of clouds. l^]vcn veteran

observers weic not more fortunate. Prof.

John A. Miller, director of the Sproul

()l)servatory at Swarthmore, met his

first failure in eight eclipses. Prof. S. A.

Mitchell, director of the Leander Mc-
Cormick Observatory at the University

of Mrginia, met his second failure in nine

eclipses. Of the younger generation,

Mr. Weld Arnold, of the Harvard School

of Geographical Exploration, met his

first failure in five eclipses.

According to previously made plans, I

fiew to the Portland, Maine, Airport for

the take-off on our eclipse-flight. In the

vicinity of Portland, where the proximity

to the coast made the

weather less certain, the

sky was perfect during

the entire eclipse. But

by noon of the day of

the eclipse we could see

to the northwest from

Portland some substan-

tial and stubborn cumu-

lus clouds. However,

we were not alarmed for

ourselves, for we were

prepared to fly over

any clouds at least up

to 20,000 feet.

Our party consisted

of the following persons

:

Casey Jones, interna-

tionally known pilot

;

Paula Lind, co-pilot and

assistant photographer;

Leopold Godowsky,
world famous pianist

and composer and ama-

teur astronomer; and

myself, photo-astrono-

mer.

A little before two

o'clock we took off from

Portland, flying toward

the northwest over Lake

Sebago and the chain of

lakes to the northward. Then we swung

to the west, flying over Fryeburg, Maine,

which we recognized through an opening

in the clouds. In climbing we found the

clouds to be only 7000 or 8000 feet

above the earth, and that they were all

at this same level, if we neglect a few

wisps of cirrus clouds scattered about

which did not in any way interfere with

our observation of the eclipse.

Fortunately for our attempt to photo-

graph the on-coming shadow of the moon,

this immense blanket of clouds over which

we flew for miles was level,—billowy, but

all at the same level on top. We climbed

on up to an altitude of 16,000 feet, from

/'h,,l,.;,r.ii,h I,,, Cbr.hind P. Grant

THE PHOTO-ASTKOXOMER WITH TELEPHOTO MOTION
PICTURE CAMERA

The camera with which the "diamond-ring" photographs on page
490 were made bv Mr. Grant
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THE SEA OF CLOUDS OVER CONWAY, NEW HAMPSHIRE
The expanse of cumulus clouds at an altitude of 7000 or 8000 feet over which the party watched the

moon's shadow approach

Photooraph by Victor Kahili

FRYEBURG, MAINE, THROUGH AN OPENING IN THE CLOUDS
Photographed from an altitude of 14,200 feet. All of the photographs by Mr. Kahili were made

from a neighboring plane piloted by John B. Nichols
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A GREAT BLANKET OF CLOUDS
White at first in the bright sunshine, but becoming tinted with various colors as the sunhght waned,

these clouds were a spectacle of superb beauty

Photourapb by Victor Kahili

APPROACHING THE SEA OF CLOUDS

At first the plane encountered the clouds in out-lying patches; finally the blanket became continuous,

forming a most effective background for the changing light and colors
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Photograph by Victor Kahili

CONTINUOUS EXPANSE OF CLOUDS
More nearly level in the background, toward the northwest. It was over these clouds that the on-

coming shadow of the moon was photographed

which height I thought I could

see more than one hundred

miles to the northwest whence
the shadow would come. From
our vantage point the White
^Mountains seemed to be com-

pletely covered by these cumu-
lus clouds. Not even the peak
of ^It. Washington was to be

seen.

The beauty of this sea of

clouds,—white at first in the

bright sunshine, but becoming
tinted with various colors as the

sunlight waned—was beyond
description.

During totahty the bright

band of yellow, orange, and pink

just above the horizon all around
the bowl of the sky was con-

spicuous, and seemed to lend its

colors to the billows of this

nebulous sea. The sight of the

PARTIAL PHASES
From motion pic-

tures made at Camp
Wigwam, Harrison,
Maine, by Cleve-

land P. Grant

clouds alone, under the varjdng

conditions, would have fully

justified our making the air-

plane expedition.

I made several successful still-

photographs of the partial

phases of the ecHpse with pan-

chromatic plates using the spe-

cial Eastman filter, which admits

about one one-thousandth of the

visible light.

Several minutes before totali-

ty, Venus, the brightest of the

planets, flashed out brilliantly

low in the western sky, and

during totality Jupiter was seen

about five degrees northwest of

the sun. But our party did not

see Mercury, which was between

Jupiter and Venus,—nor did we

see Regulus or Spica or any first

magnitude star. Our observa-

tions, however, were made with
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the unaided eye. Binoeulars should h:i\('

revealed Mercury, Ref;uhis, and dthcr

first magnitude stars.

The on-rushinj>; shadow of ( he iikkhi was

first seen as a narrow band, on this IcncI

sea of cloucls, at a (Ustance of probably

more than one hundred miles. As it

approached it became less distinct, less

definite. I began cranking the Akeley

motion picture camera as soon as I was

sure I could see the shadow, and with the

camera pointed at an angle downward

toward the clouds, cranked clear through

until I observed the first Baily's Bead and

the flashing out of the corona. On the

Akeley camera I used a

very rapid lens, f. 1.9,

wide open, with super-

sensitive panchromatic

film. The focal-plane

shutter of the Akeley

camera is open about 240

degrees out of the 360,

and this makes it unusu-

ally efficient. Upon de-

velopment the motion

picture negative seems

to be well timed, as ex-

pected from this equip-

ment, and a positive

print shows just enough

diminution of light to

indicate the passing of

the moon's shadow. This

change was so gradual

that one raises the ques-

tion whether the photo-

graphs of the moon's

shadow, which have been

published in the news-

papers since the eclipse,

had not been "stepped

up" in contrast. Possi-

bly the greater altitude

would account for the

difference.

During the approach

of the shadow, Miss Lind

used the (ii-allcx caiiici-a with f. 1.5 lens,

wide open, iisin^ the new I Iford hyper-

sensitive panchromatic plates whose speed

is II. and 1). 4UU0 to yellow light,—the

fastest plates obtainable.

The thing we set out most determined

to do was to photograph the on-coming

shadow of the moon, since this had never

been done before. That we had the

opportunity to crank the Akeley camera

clear through the phenomenon under

ideal conditions is all that we could ask

If one could not photograph the edge of

the moon's shadow on a background of

white clouds, 8000 or 9000 feet below,

Photograph by Paula Lind

THE APPROACHING SHADOW OF THE MOOX
ON THE CLOUDS

Xo definite edge could be seen. In the upper part of the photograph
is shown the bright band of yellow, orange, and pink, that e.xtended

around the sky just above the horizon
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Times Wide World Photos Photograph by O. Oikaira at Alfred, Maine.

THE FLASH SPECTRUM
During a few seconds at the beginning or end of totality the flash spectrum may be seen or photo-

graphed. The bright hnes of this spectrum are curved hke their source. Much has been learned about

the atmosphere of the sun by a study of the flash spectrum

he could not photograph it at all. We
photographed the shadow, but in our

photographs are unable to see any edge.

According to the press, the U. S. Naval

Observatory expedition reported: "The

moon's shadow had no definite edge.

The effect was a gradual darkening of the

landscape beneath the plane until the

time of totality, and then a gradual

brightening after totality." Our observa-

tions were in exact accord with these.

I was somewhat prepared for these

results by the experiences of Casey Jones

and an observer during the total eclipse

of 1925, when they flew up from the

Curtiss Airport in order to observe and

photograph the southern edge of the

path of totality as it crossed New York
City. At that eclipse much interest had

been aroused in testing the accuracy of

the astronomers' calculations. Would the

shadow reach Seventy-second street, or

would it come only to Seventy-seventh

street? With a perfectly clear sky and a

background of snow on January 24, 1925,

Casey Jones and his companion were un-

able to see any edge to the shadow.

But we had a perfect opportunity to

see the eclipse, and to observe a total

eclipse of the sun from above a continuous

blanket of clouds, with no earth visible

below, is an unforgettable experience.

In the Amateur Astronomers Associa-

tion there were three other groups which

undertook systematic observation. The

group at Fabyan, New Hampshire, under

direction of Miss Marian Lockwood, sec-

retary of the department of astronomy

at the American Museum and secretary

of the Amateur Astronomers Association,

was disappointed on account of clouds.

Mr. Frederick Pierce headed a hiking party

for the Amateur Astronomers Association,

starting in the White Mountains and

tramping to North Conway, New Hamp-
shire, where they hoped to view the eclipse,

but as I write he has not yet returned and

no report has been received from his

group.

The group under Mr. Leo Mattersdorf

,

of the Eclipse Committee of the Amateur

Astronomers Association, met at Wolfe-

boro, New Hampshire, and devoted them-

selves almost entirely to photography, in

which they were quite successful with a

variety of equipment.

Besides the groups of the Amateur

Astronomers Association, the Junior

Astronomy Club, which is affiliated with

the departments of education and



THE CRESCENT SUN THROUGH THE CLOUDS

!i Partial phase of the echpse photographed at Camp Wigwam, Harrison, Maine, bj- Cleveland P.Grant
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DEVELOPMENT OF THE "DL\.M0XD RING"

Six stages in the formation of the Baily's Beads or "diamond-ring" effect, photographed with a

telephoto motion picture camera at slow speed by Cleveland P. Grant at Camp Wigwam, Harrison,

Maine

astronomy in the American Museum,

sent a large and enthusiastic expedition

into the field. A group of forty, most of

whom were boys and girls of Junior and

Senior High School age, made successful

observations from North Limington,

Maine.

Although from their observation point

the sky was largely overcast throughout

most of the day, partial phases were

observed until about fifteen minutes be-

fore totality, when a huge cloud moved
over the sun and hung almost motion-

less, completely hiding the progress of the

eclipse. When hope of seeing totality

had been abandoned, less than a minute

remained; suddenly the cloud lifted, dis-

closing a marvelously beautiful narrow

crescent. From this point on, the group

observed all the spectacular features of a

total eclipse.

Throughout the entire eclipse period,

separate groups were seen to be intent

upon their particular tasks. Several

photographers made complete series of the

phases of the eclipse, coronal photos, and

they attempted shadow-band pictures.

One group w^ith telescopes and also

watches corrected bj^ radio and chronom-

eter, timed the contacts; others observed

the prominences, measured varying light

intensity, recorded temperature changes,

noted the action of animals, watched for

stars and planets that momentarily

appeared, outhned coronal features, and

made rapid color notes for painting.
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Stationed on ;i distant nionntain, certain

moinbors had the unusual cxiioricnce of

sociufj; miles of country to the northwest

darken, as the moon's shadow with

prodigious rapidity swept across the

landscape.

This expetlition of j'outliful astronomers

was directed by Miss Dorothy A. Bennett,

assistant curator in education in tlic

American Museum, and adviser to the

Junior Astronomy Club; she was assisted

by Mr. Hugh S. Rice, scientific associate

of the Club, and Mr. Robert Snedigar,

assistant in education, both of the Ameri-

can ]\Iuseum.

Mr. Rice, using high-power Zeiss

binoculars, reported the following features

:

"an unexpectedly 'bright' eclipse, with

the sky practically its ordinary blue

color, with only Jupiter and Spica visible,

an unsymmetrical corona with long

equatorial streamers, especially on the

east, and well-defined short polar stream-

cis; a number of jjarticularly large rose-

pink prominences of surpassing beauty;

a narrow reddish ring of chromosphere,

part of which appeared just before totality

as an apparent extension of the remaining

narrow sliver of the sun, and sundry

other commonly observed phenomena,

such as the shadow-bands, which were

particularly elusive where observed, a

brilliant "diamond-ring" effect, and the

Daily's Beads. Too much extraneous

light, mostly from a yellow band above

the horizon, defeated our attempt at

seeing the shadow cast by the corona

itself; the experiment needs a special

light-box. The entire party had a

view of the eclipse that was absolutely

superb."

After an occurrence of this kind, both

among those who have been successful

and those who have been disappointed,

there naturally arises the question : When
do we have the next total eclipse of the

Pholoyrapli b;/ Victor Kahili

EDGE OF THE BILLOW^Y SEA OF CLOUDS

Covering many square miles in western Maine and in New Hampshire was this sea of clouds, beautiful

above, but the source of disappointment to so many persons beneath
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sun? The next total solar eclipse to occur

anywhere on the earth will be February

14, 1934, but will be visible only in Borneo,

the Celebes, and vicinity.

The next three total eclipses of the sun

that occur in the United States,—July

9, 1945, June 30, 1954, and October 2,

1959,—according to Prof. Charles H.

Smiley of Brown University, will be

visible at or near sunrise in the United

States and consequently will not be

favorably located in the sky for profes-

sional observation. Perhaps the most

promising one not too far from New York

City will be that of July 20, 1963, the

path of totality passing from Alaska

across Canada, and, according to Profes-

sor Smiley, through Maine. On Alarch 7,

1970, there will be a total echpse of the

sun, the path of totality crossing Mexico

and Florida,—a wonderful opportunity,

coming at a season when weather condi-

tions are at their best in Florida.

Of all the solar eclipses of the early

future, the most attractive seems to be

that of June 8, 1937,—only five years

hence,—when totality will last about 7

minutes 6 seconds, almost the maximum
length possible—according to Professor

S. A. Mitchell. The path of totality will

cross almost the entire South Pacific

Ocean, from Santa Cruz Island, which

lies about 1,000 miles to the east and

north of Australia, to Peru. According

to recent calculations by the U. S. Naval

Observatory, however, observations in

either Santa Cruz or Peru will be of little

value owing to the fact that the eclipse

will appear too early in the morning in

the former locality and too late in the

afternoon in the latter. We are not yet

informed whether or not some South Sea

island may be well placed for the observa-

tion, but if so, the sight will be of unusual

interest. Why not, then, plan to go to

the South Seas?

IN THE CLOUDS ABOVE THE PINES
Partial phase of the eclipse almost lost in the clouds. Fortunately the clouds parted before totaUty.

Photographed at Camp Wigwam, Harrison, Maine, by Cleveland P. Grant



A Restored Skeleton of Stegosaurus in the American Museum

A SPINE-ARMORED SAURIAN
OF THE PAST

Stegosaurus, a Creature of the Jurassic Period, Which
Lived About 125,000,000 Years Ago

By BARNUM brown
Curator of Fossil Reptiles, American Museum

A skeleton of what is probably the most interesting dinosaur of the Jursassic period

was mounted at the American Museum during the winter of 1931-32 by Charles J.

Lang and exhibited in the Dinosaur Hall in June. A temporary mural background

representing its habitat was painted by Auriel Bessamer, showing some of the better

known Jurassic plants carefully worked out in detail.—The Editors.

A S we look backward in time through

yL_\ the earth's history, organic re-

mains preserved in the rocks show

that each preceding period becomes less

and less like the present until in the re-

mote ages the entire cosmic universe was

wholly different.

During the Jurassic period which termi-

nated at least 125,000,000 years agu,

the animals and plants were quite differ-

ent from those now living. Rocks of

this age found in Wyoming, Colorado, and

Utah furnish evidence of tropic condi-

tions at that time, and throughout the

Rocky Mountain region the topography

was less rugged with the surface less

elevated above sea level. It was a region

of lakes and marshes bordered by lush

vegetation.

Undoubtedly there were regional pecu-

liarities, but the Jurassic flora was less

diversified and less affected by geo-

graphical position than that of any

past geologic period. Vegetation dif-

fered essentially from that of the present

day with flowering plants conspicuous by

their absence. This is known as the Age

of Cycads, for cycadaceous plants repre-
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A CREATURE OF THE JURASSIC PERIOD
This amazing beast was one genus of the great family of dinosaurs which 125,000,000 years ago

dominated the earth

sent two out of every five species then

living. They with the ferns and conifers

predominated.

On the hillsides there were coniferous

trees resembling our living Sequoias and

Ginkgos: in the lowlands sedges, broad-

bladed grasses and large Equisetales,

related to the hving horse-tail rushes,

with a great variety of delicate ferns

such as Cheiopleuria and Dipteris and
many larger ferns related to Thyrsop-

teris.

The earth at that period was dominated
by cold-blooded, air-breathing reptiles

—

the dinosaurs, whose remains are found in

practically all parts of the world. Some
of these curious reptiles were no larger

than a poodle dog while others were of

gigantic size. Great numbers of them
must have congregated in favorable

places, for in several localities in Wyoming
and Utah the rocks are literally filled

with their fossil remains.

There were flesh-eaters and herb-

eaters and presumably others that lived

on a mixed diet, but little evidence has

been preserved of their color or outward

appearance. In the succeeding Cretace-

ous period the skin characters of several

genera are known.

Among this host of strange creatures

the most curious in appearance was the

medium-sized dinosaur—(S^egosawrw-s "The

Spine-Armored Saurian" named by Prof.

0. C. Marsh of Yale in reference to the tall

dermal plates that rose above the spinal

column, giving the beast its bizarre

appearance.

The genus is known from several speci-

mens—a mounted skeleton in the Pea-
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body Musouui of Yale Universit}', anotlier

in the U. S. National Museum at Wash-

ington, besides several incomplete skele-

tons preserved in the U. .S National

Museum and the University of Utah

collections.

The present specimen is one of the

smaller species

—

Stegosaurus stenops, found

by Mr. P. C. Kaisen during the 1901

American Museum expedition in the

famous Bone Cabin Quarry near Medicine

Bow, Wyoming. A considerable part of it

is restored from these other skeletons but

this specimen has more complete feet and

adds much to our knowledge of the foot

structure.

Stegosaurus has many anatomical fea-

tures that set it apart from contemporary

dinosaurs and it now seems doubtful

whether any of the flat armored types

were descendants of it. The skeleton

measure.s 23'j feet over the curve of the

spinal column and the greatest height of

the internal skeleton is 7 feet in the middle

of the body. The skull is disproportion-

ately small, and it had tiny teeth and a

narrow, bird-like clipping beak; its neck

is comparatively short and the tail is

long, with extremely long hind legs as

compared with the front legs, but the

feature that gave it its striking appear-

ance is the double line of huge thin plates

that were carried upright in the skin above

the backbone, arranged in two alternat-

ing rows and terminated in two pairs of

sharp spines near the end of the tail.

These latter spines were its only means of

defense.

The brain of this huge creature weighed

only two and one-half ounces, whereas

the spinal cord within the sacrum was

greatly enlarged and weighed twenty

AGAIXST A BACKGROUND OF JURASSIC FLORA
In the Dinosaur Hall at the American Museum the skeleton of Stegosaurus has been placed before a

setting which depicts the typical vegetation that flourished during the age of dinosaurs
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ounces. Many anatomists have con-

jectured about the significance of this

enlargement, but to me it seems probable

that it related to the control of the

dermal plates and the enervation of the

long hind legs.

It is, of course, doubtful whether the

nervous ganglia in the sacrum had more

than a remote control of the reflex actions,

but this thought was the basis of an

interesting poem by Bert Leston Taylor

which I quote:

Behold the mighty dinosaur

Famous in prehistoric lore,

Not only for his weight and strength

But for his intellectual length.

You will observe by these remains

The creature had tw^o sets of brains

—

One in his head (the usual place),

The other at his spinal base.

Thus he could reason "A priori"

As well as "A posteriori."

No problem bothered him a bit:

He made both head and tail of it.

THE DINOSAUR
So wise he was, so wise and solemn

Each thought filled just a spinal column.

If one brain found the pressure strong

It passed a few ideas along;

If something slipped his forward mind

'Twas rescued by the one behind;

And if in error he was caught

He had a saving afterthought.

As he thought twice before he spoke

He had no judgments to revoke;

For he could think without congestion,

Upon both sides of every question.

THE SKULL OF StegOSailTUS IS DISPROPORTIONATELY SMALL. IT HAD TINY TEETH AND A NAR-
ROW, BIRD-LIKE CLIPPING BEAK



The Zoological Museum, Tring

MOVING A MUSEUM
The Story of the Rothschild Collection of Birds, Presented to the

American Museum of Natural History in Memory of

Harry Payne Whitney by His Wife and Children

By ROBERT CUSHMAN MURPHY
Curator of Oceanic Birds, American Museum

Photographs by the Author

AMONG naturalists, Tring is a

meaning and magic word, albeit

most of my guessing friends

associate it with something Chinese! A
gray little town in Hertfordshire, bordered

abruptly by green fields and the beech

woods of the Chiltern Hills, it has kept its

title, site, and identity since the days of

Alfred the Great. Although not without

place in the long pageant of English his-

tory, it seems probable that nothing

occurred to broadcast its quaint name
beyond the confines of the Kingdom until,

in 1889, the Honorable Lionel Walter

Rothschild, now the second Baron Roths-

child, founded a private museum of

natural history in a corner of his ancestral

demesne.

Such was the beginning of a Zoological

Museum which rapidly became a Mecca

for students of birds, mammals, reptiles,

insects, and other animals brought to-

gether from all quarters of the globe. The
development of so notable an institution

during a single lifetime is a great monu-
ment to the zeal and munificence of

Lord Rothschild, and to the wisdom with

which he chose his collaborators. Con-

struction of the present group of buildings

was begun about 1890, Dr. Albert

Giinther, then head of the department of

zoology in the British JNIuseum, and other

distinguished scientific men contributing

their counsel as to the plan and aim of

the project. The first unit contained

glass cases for the public exhibition of

some of the specimens which Lord Roths-

child had enthusiastically collected from

his early childhood, as well as provision

for the storage of material to be used in

research. In 1892 Dr. Ernst Hartert

was appointed director of the Museum,
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ROOFS OF TRING, FROM THE MUSEUM
Narrow footpaths, which are pubHc rights of way, run between the houses in many directions and

continue through the green countryside

a post from which he has only recently

retired. In 1893 Dr. Karl Jordan, who
has succeeded Doctor Hartert as director,

became head of the department of insects,

which, like that of birds, has grown to be

one of the most important centers of

activity in taxonomic and biological

science.

Thus "Tring," which in the scientific

world means the Museum rather than the

ancient town, has had a many-sided

development, and its accomplishments

may be found on the shelves of libraries

throughout civilized countries, bound in

part within the covers of a journal of

quarto size, the Novitates Zoologicse,

which Lord Rothschild has published

since 1893. From time to time something

from the substance of a contribution in

the Novitates has even filtered out into

the newspapers as, for instance, a new
discovery relating to fleas! Many a

reader has smiled, perchance, at a refer-

ence to the vast Rothschild collection

of fleas, obtained from hundreds of

species of birds and mammals, often at

much expense of time, energy, and funds,

but rarely if ever has a press account

hinted at the gains to medical science, or

to a knowledge of geographical distribu-

tion, which have been served by the

study of these all but unmentionable

creatures. However, of the entomological

work at Tring, and of the collections and

publications relating to reptiles, mammals,

and other vertebrates, it is not my purpose

to speak here. A good proportion of Lord

Rothschild's interest in natural history

has always been devoted to ornithology

and, in team work with Doctor Hartert,

he has built up during forty years the

amazingly rich and useful collection of

birds which has finally passed to the

American Museum through the generosity

and patriotic vision of the family of the

late Mr. Harry Payne Whitney.



LORD ROTHSCHILD'S
RESIDENCE AT TRING

Part of the house is said to
have been a royal shooting
lodge, and legends of King
Charles and Nell Gwynn still

cling to it

^

LORD ROTHSCHILD, PH.D.,
F.R.S.

Photographed in his Museum
study, March, 1932
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During the first period of rapid growth,

the Tring jNIuseum was enriched by the

acquisition of important private collec-

tions, particularly such as had been fully

studied and reported upon. Buller's

New Zealand birds, the Galapagos collec-

tion of Baur, and the famous Brehm

European birds are examples of many
such early purchases. The policy has

indeed been maintained up to the present,

as witnessed by the recent addition of

approximately 45,000 specimens which

had formed the basis of Mathews'

twelve-volume monograph on the birds

of Australia. These facts, together with

the speed with which new material from

the field has always been studied in Tring,

and as promptly reported upon in the

Novitates or elsewhere, are among the

reasons why the collection is so valuable

to scholars. It is the most-studied of all

bird collections, and a list of those who

have pursued researches at Tring would

be in large measure a roster of the fore-

most ornithologists of our time. The
collection may be said to represent the

essence of an ornithological library

because it is so rich in types and historic

examples upon which discussions have

been based and important conclusions

reached.

Lord Rothschild has always had a

particular interest in rare and disappear-

ing organisms, and he has shown keen

foresight in acquiring specimens from

islands and other regions in which modern

changes are likely to bring about extinc-

tion. This explains the presence in the

Tring Collection of the irreplaceable

series of birds from the Galapagos,

Hawaii, and other insular universes

where, during millions of years, the course

of evolution has gone on without extrane-

ous disturbance, and with strange, in-

grown results. Equally important among
his ideals has been the systematic ex-

LIBRARY OF THE TRING MUSEUM
A quiet retreat, with the odor of scientific sanctity, and filled throughout its three tiers with both new

and ancient treasures of zoological literature
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ploratiou of ornitho-

logically little known

countries. To cite even

large numbers of scat-

tered localities to which

his representatives have

penetrated would, how-

ever, be misleading, for

above all else Tring

has built up a World

Collection in the fullest

sense. ]\Iany thousands

of specmiens have come,

of course, in small lots

from as many parts of

the earth, and any

attempt to analyze the

sources of the collection

as a whole would be

futile. Nevertheless, in

order to indicate the

scope of a generation of

field work, and also to

show the relation of

Tring to great names

among ornithological

explorers, I have se-

lected a few of the more

important items which

combine to give this

collection its outstand-

ing distinction. The
following list represents

some of the major pur-

chases, as well as the fruits of especially

significant field work.

The Count Riocour Collection, except the

types, which are in the British Museum. (In-

cludes the skin of a great auk.)

The Brehm Collection, chiefly of European

birds, comprising 14,000 skins of which 371 are

tj^pe specimens.

Collections made during the field work of

Rothschild and Hartert in the British Isles,

Switzerland, the PjTenees, southeastern Hungary,

elsewhere in Europe, and in Algeria.

The Hon. N. C. Rothschild Collection of

British birds.

The Sarudny Collection, rich in Russian and

Persian birds.

Photograph by Courtesy of Tring Museum

BIRDS OF PARADISE

One of Lord Rothschild's exhibition cases. The unmounted specimens

of birds of paradise received by the American Museum comprise the

most nearly perfect collection in existence

Collections made by Hartert and Riggenbach

in Morocco, and by Hartert and Hilgert in

C>Tenaica.

The Meinertzhagen Collections from the

Near East and from Africa.

Abyssinian collections made by Oscar Neu-

mann and by Kovacs.

Much of the Emin Pasha Collection of equa-

torial African birds.

Other African collections made by Schrader,

van Someren, Doherty, Grauer (Congo), Anders-

son (Damaraland), Ansorge (Angola), and

Buchanan (East Africa and the Sahara)

.

The Owston Collection from Japan, central

China, Formosa, Hainan, and certain Pacific

islands.

The Mathews Collection of Austrahan birds.



A FRAGMENT OF THE TRING ROOKERY

A hundred or more pairs of rooks make their nests and indulge in endless conversationa hubbub in

trees that line the pathways of Trmg Fark

THE LILY POND
Bordered with dense bamboo and other thicket vegetation, this secluded patch of water, which is not

a stone's throw from High Street, Tring, is the haunt of many kinds of birds every day ot the year



FALLOW DEER IN TRING PARK
The traditional number of deer in the Rothschild herd is 94, and the excess population is annually

reduced. An albino strain has developed, several white animals showing in this scene

A Thl.NO FAU.M i-\ FKBKL AKY
At the left background one gets a gUmpse of the Reservoirs, which are Lord Rothschild's shooting

preserves. Here an extraordinary variety of ducks and other water fowl spend the winter
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The Sir Walter Buller Collection of New
Zealand birds.

Collections made by Forbes and others at the

Chatham Islands.

The WTiitehead Collection of Philippine birds.

The Stresemann Collection from Molucca.

Collections made by Kuhn, Waterstradt, and

Goodfellow at many Indo-Australian islands, by

Meek and by the Eichorn and Pratt brothers in

the Papuan region, by Bruijn, Mayr, and

Shaw-Meyer in New Guinea, and by Doherty

and Everett in the Sunda Islands and the Javan

district.

The Baron Collection of humming birds and

other species from the Peruvian Andes.

Collections from Colombia and Ecuador

amassed by Rosenberg.

Collections made by Cherrie in the Orinoco

region.

The Venturi Collection from Argentina.

Other South American collections made by

DineUi, Baer, Brittain, Steinbach, Koslowsky,

Hartert and Paul Neumann.

The Baur series of Galapagos birds, and later

collections from the same archipelago made by

Harris, Beck, etc.

In October, 1931, Lord Rothschild

wrote Dr. Leonard C. Sanford, a trustee

of the American Museum of Natural

History and a patron of its department of

ornithology, saying that he had reluc-

tantly determined to offer for sale the

greater part of the Tring Collection of

Birds. Doctor Sanford then laid the

unique opportunity before the friends

of the American Museum who became the

donors of the gift and, after preliminary

negotiations, he and I sailed for England

at the end of January, 1932. In London,

on February 13, ownership of the great

treasure was formally transferred. The

agreement called for delivery to the

American Museum of all birds belonging

to Lord Rothschild with the exception of

the mounted collection on exhibition in

the halls of his museum, the series of

struthious or ostrich-like birds, and a

small number of duplicate specimens,

Photograph by Courtesy of Tring Museum

AN EXHIBITION HALL IN THE TRING MUSEUM
Here a selection of mounted specimens, grouped by famiUes and species rather than in geographic
arrangement, present a representative picture of the world's mammalian fauna. Many extraordinary

rarities are included
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THE BREEDING RANGE OF THE RED-BREASTED NUTHATCH
Illustrating discontinuous distribution among three of the races of a single species in the northern cir-

cumpolar continents. 1. Our North American form, Sitta canadensis canadensis, breeds chiefly in the

Canadian zone and upon Guadalupe Island. 2. In Europe, Sitta canadensis whiteheadi is confined to

the high mountains of Corsica. 3. In Asia, Sitta canadensis villosa occurs in Mongolia and north-

western China. Both of the Old World races were lacking in the American Museum, but are well

represented in the Rothschild Collection

representing various families, which he

wished to retain chiefly because the

species were not otherwise represented in

Great Britain.

Tring in summer was to me an old

story, but Tring, or England, in winter,

an experience altogether new. The

evening of February 6, our first in London,

was soft and misty—such an Enghsh

winter night as calls for widely opened

windows long before retiring time. The

change from an especially turbulent

North Atlantic, the murmur that arose

from Piccadilly, and excitement aroused

by thought of the combined pleasure and

responsibilities of the job before me,

tended to put off sound sleep. At any

rate I was conscious that Big Ben

cadenced through my dreams and that

the completely irresponsible lesser clocks

of London took many minutes to chirp

preludes and echoes.

Next morning Lord Rothschild sent a

motor for us, and we sped the thirty-five

miles northwestward toward Tring, while

every traffic officer waved us along as

though we were blocking the road. The

fog still made a twihght; hoar-frost

silvered the grass and trunks and twigs.

Ring-doves seemed stuck to the fields

with a chill-morning sluggishness. Gray

sheep were also kneeling as if in silent

meditation of a bright spot where the sun

was hiding; and on the woolly back of

one close beside the road an impudent

jackdaw was standing, as if to keep his

toes warm.

The sun had burned through by the

time we entered Tring. At the ^Museum

entrance into the estate it semed that

twenty couple of hounds must be welcom-

ing us, but we presently perceived that all

the clamor came from the bubbling throat

of one Manchurian crane. As- tall as a
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AN EMU OF TRING PARK
These Australasian flightless birds, which are not as closely related to

the ostrich as they may appear, are among several large species

which roam and breed on Lord Rothschild's spacious estate

hitching-post, he stood beneath an ivied

tree, and did his best to predict an early

spring and as fruitful a breeding season

as, I later learned, he and his mate had

enjoyed at Tring for many a year. From
a field beyond the crane came a muffled

bellowing, like far-away thunder. This

we traced to emus which, with several

rheas, seemed quite at home despite the

thin patches of snow. And in the distance

the slopes of the deer park rose to wooded
hilltops of the Chilterns—all country

which I was to know intimately during

moments snatched from the exacting

task of the next four months.

The prospect within the bird halls of

the Tring Museum, which date from the

year 1909, was sufficiently appalling.

Tiers of covered wooden trays, in alcoved

cases, rose to twice a man's height

throughout two very large and two smaller

rooms, and an overflow of specimens was
stored in chests that well filled a spacious

basement. The arrangement was mainly

one of natural systematic order, modified

by the size of the birds of various groups

and the corresponding bulk of their con-

tainers. No general catalogue had ever

been prepared, and the

number of skins of any

one form could be deter-

mined only by counting

them.

The problem, there-

fore, comprised not only

safe packing of the spec-

imens, and safe transport

across the ocean, but also

a system of fisting which

would reveal the exact

content of the collection,

and an arrangement
which would assure that

the innumerable series,

species by species and

race by race, might come

out of their wrappings

in New York in the same

orderly fashion that they were tucked

away in Tring. Behind all the packing,

indeed, loomed the distant spectre of

"is that camera edible ?"

Captive emus are exceedingly bold and aggres-

sive. Not only will they take food from the

hand, but also, with much bellowing and tilting,

they drive off their less robust neighbors, the rheas
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iiiijxickiiKi. Any liitt'li,

any unrecorded gap,

would loail to hopeless

confusion, es[)ecially since

only on(^ or two specimens

in many series of one kind

had had the scientific

nanu> wi'itten upon the

field label. A thousand

packs of playing cards,

turned in a lottery barrel,

would be a simple task

of reassortment com-

pared with a possible

jumble of partly un-

named Old World war-

blers and thrushes, re-

presented by subspecies

extending across Eurasia

from Ireland to Japan.

Throughout my stay in Tring, I put

up at the jolly Rose and Crown, a hostelry

which should surely be forever haunted by

"come, and trip it as you go"
The rhea's toe is both light and fantastic. He
walks with a lighter and more mincing gait than
his Australian cousin, and makes up in speed and
sprightliness for what he lacksin weight and bluster

A HYBRID RHEA DISPLAYING
These South American ostrich-like birds erect their posterior plumage
until they look more than ever like feather dusters. This individual is

one whose ancestors have dwelt for several generations in Tring Park

ghosts of the ornithological legion which

has made it headquarters. It is a typical

English inn, situated at the very gates of

Lord Rothschild's park, through the

winding ways of which I walked several

times each day. I cannot say that the

quarters were always cosy during Febru-

ary and March, for in the English country-

side "central heating " is only an American

rumor. On winter evenings the Museum
was snugger, even though silenter, vaster,

and less cheerful, and even though to

reach my lonely desk I must needs pass

through a long, dim corridor, illuminated

mostly by the gleaming glass eyes of

bears, gorillas, hyenas, and other beasts

mounted in villainous aspects. It was

wise to leave the Museum before the

chimes of eleven o'clock, for at that hour

the street lights of Tring were extin-

guished, and no forest could be blacker.

On belated occasions, of which there were

many, I would grope my way until the

little lamp at the Rose and Crown, where

mine host usualty staid up for me, would

shine out like a fourth magnitude star

peeping into the Pit.

Of the details regarding the supplies,
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THE ROSE AND CROWN
Here scores of naturalists of many nations have lived while pursuing their research at the Zoological
Museum. The view is from the churchyard, and shows the white cross of the Tring war memorial

insurance, and shipment entailed by the

handhng of the largest bird collection

ever transported from one place to an-

MR. FREDERICK W, YOUNG
The friend and helper of all visitors to the study
halls of the Tring Museum is here shown packing

specimens for shipment to New York

other, it is not necessary to write. Suffice

it to say that with the efficient help of

Mr. Young, veteran superintendent of the

Tring Museum, and of other members of

the force, we set to work to list every

specimen of every form, family by family,

and to pack them in marked and numbered

cartons. The larger birds were wrapped

in newspapers, mostly of war-time vintage,

and the only lost seconds during weeks of

busy days occurred when one or the other

of my English helpers was caught and

held spellbound by a headline in the

Times which awakened, perhaps, some

burning memory of Flanders. When
British sheets gave out, a supply of

indecipherable Dutch newspapers, located

in the storeroom, served still better to

speed up the work. The small birds

were packed chiefly between layers of

cotton in pasteboard boxes, eight of which

fitted within wooden cases with dimen-

sions of 30 by 30 by 60 inches. At the end

of four months, when 185 such cases had

been filled, we learned that the part of the

Tring Collection acquired by the Ameri-
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can Museum nunibonvl just under 280,000

specimens.

The list of birds, and the genus index

prepared by Mrs. INIurphy, who joined me
in l'Jif>;huul at (he bejiinning of April,

were typed, as rajiidly as they were

finished in manuscript, by Miss Thomas,

librarian of the Tring Museum. Upon
this volume of 740 foolscap pages we pin

our hopes for a successful reincarnation

of the specimens in the Whitney Wing.

The boxes were shipped from London

Docks to New York in six consignments.

All reached our hands without dent or

dampening, although the destruction by

fire of a Cunard pier on the Hudson,

shortly after the removal of one lot which

contained half the wealth of the Indies,

gave us a moment of retrospective trepida-

tion.

The manner in which the Tring material

supplements the former bird collection

of the American Museum is remarkable.

We already had an excellent representa-

tion of North and South American birds,

of the fauna of forested Africa (i.e., the

-^^^kism^

TUCKED IN THEIR BERTHS
Study skins of pittas, from the New Guinea
region, packed between layers of cotton in card-

board boxes for the long voyage

Congo basin), of Polynesia and certain

other island and oceanic areas. The gen-

erous interest of Mr. Whitney, in partic-

THE TRING CHURCH
The view is from the Rose and Crown. Chimes from the old tower of Hertfordshire flints mark all

rhythms of day and night, and make watches and clocks unessential in Tring
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DEPARTURE FOR NEW YORK
Cases containing birds of thp Rothschild Collection en mute for London and a transatlantic steamer

ular, made it possible for us to obtain

during his lifetime many thousands of

specimens from the South Sea Islands.

To house and exhibit these birds he, in

conjunction with the City of New York,

provided for the construction of the Whit-

ney Wing which, in turn, led to the gift

of the Tring Collection. Through the

latter acquisition we add the birds of

Europe, Asia, and North Africa, those of

East and South Africa, the Indo-Malayan

and Melanesian districts, Australia and

New Zealand, together with a large

proportion of extinct species from many
localities, not to mention the very valu-

able hybrids and aberrant forms of

numerous families, in which Lord Roths-

child has always taken a special interest.

The Tring Collection contains a goodly

number of genera not, up to the present,

represented in the American Museum;
it gives us also a relative wealth of species

known only from unique specimens.

Types, meaning the particular skins

upon which the original description of

species or races are based, and which

therefore serve as the standard of com-
parison, number in the neighborhood of

three thousand. The total count of

genera, as listed in the manuscript cata-

logue, runs to about twenty-five hundred

but, since Hartert has always given

generic names a comprehensive applica-

tion, the actual representation of genera,

as they have been described and used in

ornithological literature, is much larger.

To list the rarities would require more

space than the meaning would justify.

A great auk, two Labrador ducks, and a

series of passenger pigeons and Guadalupe

caracaras include names familiar to many
American readers, though these are far

less significant than the world's premier

aggregation of birds of paradise, includ-

ing all but four or five of the known species

as well as several extraordinary hybrid

forms. No less marvelous are the collec-

tions of Hawaiian honey-creepers and

Old World sunbirds, and the six thousand

American humming birds.

Aside from the rarities, historic speci-

mens, and birds of gorgeous plumage, all

of which have a special appeal, the

greatest resource that the Tring Collec-

tion offers to ornithology in America lies

in the satisfying series of entire Old

World families and lesser groups. It will

now be possible for the American student

to examine nearly all the known forms of

parrots, pigeons, rails, babblers, and other

large families, without crossing the At-

lantic. Likewise, it will become peculiarly
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illuniinatinu;, cn'cii to the best iiit'onucil of

our ornitlu)loo;i8t8, to lie nlilc to coniparc

readily their series of familiar North

American races with the representative

forms of Europe and northern Asia in

equally adequate series. Doctor Hartert,

author of Die \'dgcl der paldarkiischen

Fauna—a bible of modern ornithological

science—based his comprehensive studies

largely upon the Tring Collection, and

naturally made sustained efforts to have

the birds of this huge field amply repre-

sented in the museum to which he gave the

best years of his life. It imparts a new

meaning to the subjects of evolution and

geographical distribution to be able to see

upon one laboratory table the evidence

that our own very species of nuthatches,

horned larks, titmice, finches, etc., occur

also in parts of Europe and Asia, in the

North African deserts or upon Mediter-

ranean islands. Such facts give an em-

phatic conception of the oneness of the

northern hemisphere. Moreover, when

faced with knotty taxonomic problems,

we shall far less frequently have to bite

our nails and wish that we might be

in the British or Berlin Museums in

order to examine certain birds from the

Himalayas, or ( 'rele, or Alt. Olympus.

It must not l;o forgotten that as we in

America have gained, so European oini-

thologists have lost the use of an im-

portant tool of their craft. The hos-

pitality and li])erality of Tring have be-

come proverbial, and loans of specimens

have always been made far more freely

than from any national museum in the

world. Neither can I forget the friend-

ship of my British colleagues who, while

witnessing a deprivation which could

hardly fail to fill them with dismay,

expressed no criticism of the American

Museum or its agent, but, on the con-

trary, by acts and by spoken and written

word did everything possible to make my
visit in England memorable and delight-

ful. It is the earnest hope of the Ameri-

can Museum that the effect of the removal

of the Rothschild Collection from Europe

may be amehorated in so far as possible.

Not only are facilities in preparation

for guest-workers in New York but the

donors have also provided, for a limited

time, a fund in the nature of a fellow-

ship, to be used toward defraying the

expenses of duly accredited students

from abroad.

The End of the Journev



From
Necaxa, Puebla

Jade Tiger

A PRE-COLUMBIAN JADE
Artistic Comparisons Which Suggest the Identification of a New

Mexican Civihzation

By GEORGE C. VAILLANT
Associate Curator of Mexican Archaeology, American Museum

THE little jade tiger or ocelot now
among the treasures of the Mexican

Hall in the American Museum ful-

fills two great imaginative requirements,

charm and mystery. Although perhaps

not beautiful from the point of view

of the European aesthetic, its minute

grandeur and the consummate excellence

of its sculptural technique prove to the

most untrained eye that the tiger is a

masterpiece of the jade worker's art.

To the curious who ponder on its origin

and on the identity of its makers there

opens through the unmapped jungles of

Mexican prehistory a tortuous path
toward an unknown destination. There
is drama, too, in the details of the jade's

discovery, since the role Chance plays in

archseological discovery is thrust forward

so prominently.

The tiger was found in 1909 during the

construction of a dam for the great power
plant at Necaxa in the mountains of

northeastern Puebla. An American en-

gineer engaged in destroying a mound by

hydraulic pressure noticed something

shining in the mud sluiced out by the

powerful stream. On investigation this

object turned out to be the tiger, but the

engineer had no time to search further,

for the water behind the dam was rising

fast. Sixty feet of it now cover the site

of the discovery. (See Note on page 557.)

The engineer returned to San Antonio

the next year and took the tiger with him.

Except for a newspaper article in a San

Antonio paper and the comments of

those who had seen it, nothing further

was known of the jade until 1932, when
the owner died and his widow offered it

for sale. There was great danger that the

piece might fall into private hands and

perhaps be lost to archaeology, particu-

larly as the specimen was thought to be

Chinese. But with generous foresight

Mrs. Payne Whitney, Mrs. Charles S.
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DESIGNS INCISED ON THE JADE TIGER
The tiger profile is inscribed on either cheek, the shield-shaped design is on the back of the neck, and

the third drawing shows the necklace, breast ornament, and wristlets

Payson, and Air. John Hay Whitney

acquired the tiger and presented it to the

American Museum, thereby preserving

it forever, accessible to layman and

student alike.

Although a glance at the photographs

or at the specimen itself will show the

figure's artistic worth, a brief analytical

description will be necessary to show its

historical importance.

The tiger, properly speaking ocelot or

jaguar, is of sea-green jade and measures

three and one quarter inches high by two

inches basal diameter. The jade is of the

New World variety, quite distinct from

the Asiatic, and the cutting was achieved

by the rude abrasives of the pre-Colum-

bian Americans, who had no metal tools

suitable for the task. Three holes at the

base and one at the top suggest that the

tiger was attached vertically to a head-

dress or a sceptre, and not suspended as a

pendant. The presentation is theological

rather than zoological for, although the

JADE TIGER,
NECAXA,
PUEBLA

Front and rear
%aEws. — Note
THE COMBINA-
TION OF ANIMAL
AND HUMAN ELE-
MENTS, DENOT-
ING POSSIBLY
THE REPRESEN-
TATION OF A
DI\aNITY, PER-
HAPS Tezcatli-
POCA OR TePEY-
ollotli, the
god of the

jiountaixs



VOTIVE AXE OF JADE,
VERA CRUZ

This specimen is perhaps the
larfjjest jade from the New
World. Note the resemblance
between its features and

those of the tiger

BEAD, JADEITE, TAYASAL,
PETEN, GUATEMALA

Observe the resemblance be-

tween this face and the pro-
file on the cheek of the tiger

on page 513. This piece was
collected more than fifty

years ago by the archaeologist

Squier
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JADE PLAQUE, OCOCINGO, CHIAPAS

From the Squier Collection. A Maya type
is represented here. Exquisite as the speci-

men is, the working of jade is more a south-

ern Mexican art than a Mayan

Right

WIND GOD, JADE
Stuttgart Museum

Truly a masterpiece of the Aztec jade-

worker. Remember that these carvings

were achieved by pecking with stone, and
by abrasives Hke sand and water used in

connection with a reed or bone drill, or

cord. From Holmes "Masterpieces of

Aboriginal Art," Art and Archaeology,

Vol. Ill, p. 79

posture and the teeth are naturaUstic,

the arms and face are humanized, and

such details of adornment are shown as a

sash, headdress, wristlets, and a necklace.

The back of the head, moreover, is divided

by a groove which might be the parting

of the hair, or else may have ceremonial

significance. Faces engraved in profile

on either cheek may represent tattooing,

but other designs inscribed on the chest

indicate perhaps a gorget. On the back

of the figure a small glyph is drawn that
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Left

BABY OF
SERPENTINE,
GUERRERO

Observe how the
terminal marking
on the cheek design
resembles the shield

inscribed on the
neck of the Necaxa

jade

Right

BABY-FACE
SCULPTURE,

JADE,
FROiM CHIAPAS
Note the identity of

the cheek markings
of this bead and the
Necaxa jade on page
513, as well as their

close resemblance to
the bead from Tay-
nsal on page 514.
After C. Seler, Auf
Alten Wegen. Page

129

Berlin Museum

although possibly decorative, might also

be its name.

If the tiger represents a divinity as all

these human attributes suggest, it should

be possible to identify it. The grave

difficulty obtrudes, however, that although

we have considerable data on the nature

of the Maya, Zapotec, and Nahua gods,

we have no such in-

formation for the

Vera Cruz region

where this object

was found. Such

great authorities as

Madame Zeha Nut-

tall and Professor

Saville incline to

place the tiger in

Aztec theology as a

representation or

aspect of the god

Tezcatlipoca, the

"Flaming Mirror,"

one of the chief

divinities in that

religion. Professor Seler, however, in his

commentary on the Codex Fejervary-

Mayer, describes the Mixtec god Tepeyol-

BABY-FACED SCULPTURES, SERPENTINE, FROM
OAXACA AND GUERRERO

The contorted mouths are similar to those on the Necaxa
tiger

lotli, God of the Mountains, as having

sometimes the guise of the tiger or ocelot

and at other times the attributes of Tez-

catlipoca. Since the Mixtec region borders

on central Vera Cruz and since tiger gods

are quite often shown in Mixtec codices,

such an identification has much to com-

mend it. In the adjacent Zapotec region,

moreover, funerary

urns in the shape

of tigers are com-

monly found. How-
ever, to assign the

name of a divinity

to this jade tiger,

when we are by no

means sure from

which of the Mexi-

can civihzations it

emanated, can only

be defended by the

thesis of the homo-

geneity of Mexican

religion, and that

thesis is a contro-

versial one. Let us therefore examine the

stylistic evidence for the origin of this

specimen.
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Plastically the tiger belongs to a group

of sculptures which all exhibit the same

features, a snarling tiger mouth sur-

mounted by a flat pugnose antl oblicjue

eyes. Often the back of the head is

notched like our specimen. The great

jade axe, on exhibition in the Mexican

Hall and one of the

largest from the

New World, is a

notable representa-

tive of the type.

Professor Saville in

his paper "Votive

Axes from Ancient

Mexico" (Indian

Notes, Vol. VI, No.

3, Museum of the

American Indian,

Heye Foundation)

divides these "tiger-

face" sculptures in-

to two classes,

votive axes like our

great jade, and
statues and reliefs like the tiger. The

geographical distribution of these carvings

centers around southern Vera Cruz, south-

ern Puebla, and northern Oaxaca.

PULQUE VASE, JADE
Vienna Museum

An elaborate example of Aztec stone-carving
is from Holmes "Masterpieces of Aboriginal Art

Archseology, Vol. Ill, p. 74

This "tiger-face" class tends to merge

with a group of carvings which, although

having infantile features, retain the con-

torted mouth of the tiger sculptures.

One of these "baby-faces," a jade bead

from Chiapas, makes a definite link, for

on its cheeks are inscribed the same designs

as on those of the

Necaxa specimen, a

"tiger-face" in pro-

file. The "baby-

faces" cover the

same geographical

range as the tiger

but in addition sev-

eral examples ema-

nate from Chiapas

and Guerrero. In

the excavations car-

ried on by the Mu-
seum last winter at

Cuernavaca, Mo-
relos, a clay "baby-

face" was found

under early circum-

stances, which might well be a prototype

of the two groups just discussed.

So far we have dealt with art styles but

now we must consider representations of a

This plate
Art and

•<Sf?^

n:,^:-

Left

DETAIL FROM
FRESCO OF

BATTLE SCENE
Temple of the War-
riors, Chichen Itzd.
Here, perhaps is a
cartoon of the race
idealized in the pre-
vious photograph .

(After Morris, Char-
lot, and Morris, The
Temple of the War-
riors, Pis. 139, 141)

Right

GOLD GORGET.
PAPANTLA,
VERA CRUZ
Museo Nacinnal,

Mexico

Observe the simi-
larity in position to
the Necaxa jade and
the rcsmblance of

the features to both
the jade and the
bearded man. After
Penafiel, Monumen-
tos del Arte Antique,

PI. 112
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CLAY FIGURINE OF BEARDED MAN,
RIO BALSAS, GUERRERO

The contorted mouth, flat nose, and oblique eyes
show close affinity with the jade tiger

racial group, characterized by flat noses,

oblique eyes, low foreheads, and often

beards. I have described a number of

such examples in "A Bearded Mystery"

(Natural History, Vol. XXXI, No. 3).

The relation of this physical type to the

"tiger-face" sculpture is dramatically

shown by the gold pectoral from Tajin

near Papantla in Central Vera Cruz.

This place is only two days on horseback

from Necaxa, the source of the jade tiger.

When a physical type can be linked to

an art style there is strong likelihood that

we are dealing with the makers of that

style. It sometimes happens that people

take as national sjmibols those animals

most resembhng them in appearance or

psychology, as for example the British and
their bull dog. The sculptures listed in

the article on bearded men might be

taken as internal evidence of their exist-

ence, but strengthening this idea are two
paintings that show them in contact

with other peoples. One of these is the

painting on the celebrated Chama vase

where a number of Mayas are shown re-

ceiving a flat-nosed bearded ambassador.

The other is one of the murals at the

Temple of the Warriors at Chichen Itza,

where the Mexican inhabitants of Chichen

are shown giving a resounding beating to

a group of flat-nosed tribesmen, some of

whom have whiskers. Reused stones in

Zapotec buildings in Monte Alban depict

the flat-nosed type with and without

beards, and indicate that before the

arrival of the Zapotecs, these people had

established themselves there. The area

within which bearded figures occur is so

much greater than that occupied by the

"tiger-face" and "baby-face" sculptures,

that it seems possible the bearded flat-

nosed people may have been driven back

through the rise of the Nahua and Maya
tribes in early times and later achieved

their artistic evolution in the Vera Cruz-

Oaxaca-Puebla region.

However, not all bearded figures have

flat noses. A leptorrhine type of bearded

figures is shown on sculptures at Santa

Lucia Cosumalhuapa in southern Guate-

SCULPTURE IN FINE-GRAINED GRANITE
Dorenberg Collection, presumably from Puebla.
The features and the cleft at the top of the head

connect it closely with the Necaxa jade
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mala, others appear on stela? at Scihal

and Yaxciiilan, and ceremonial vases of

lustrous plumbate ware, which was tiadcd

from Salvador throughout Guatemala and

jNIexico, often depict the Old God and the

Rain God as bearded. High-nosed

bearded figures occur in carvings in the

^Mexican buildings at Chichen Itza and

on some of the Zapotec stelae at Monte
Alban. Perhaps in these cases divinities

are represented, for in the Mixtec group

of codices, Quetzalcoatl, and Ehecatl, the

wind god who often doubles for the former,

are shown with beards. Moreover,

Tepeyollotli, the God of the Mountains,

when not in tiger form, is usually bearded.

It is very curious that according to Nahua
mythology these gods are associated with

the east and south, the directions from

the Valley of JNIexico where lie the Vera-

Cruz-Oaxaca-Puebla area.

Now it sometimes happens that by-

gone peoples are transmuted bj^ folk-lore

into mythological beings, even as Andrew

Lang suggested that the dwarfs and giants

HEAD, FINE-GRAINED GRANITE
Probably Vera Cruz. Note the flattish nose and
oblique eyes. Is this piece an idealization of a
distinct physical type? Compare with page 520

BABY-FACED FIGURE, CLAY, GUALUPITA,
CUERNAVACA, MORELOS

Found under conditions of considerable age. It may
be the prototype of the stone figures on page 516

of Europe may have had their origin in the

wild folk driven back into the mountains

with the growth of civilization. Moreover,

in Mexico we find the Toltecs, who
preceded the Aztecs in the Valley of

Mexico, endowed by their successors with

almost supernatural skills in the arts.

Perhaps in the same way the bearded

people were thus considered, and certain of

their chieftains or even mayhap their gods

were absorbed into the Nahua pantheon.

Supposing that this condition were

true, we might examine the list of peoples

given in the semi-mythical histories of the

Nahua tribes, and by the process of elimi-

nation decide which of these is not linked

to a defined material civilization. We
know the art styles of the Aztec, the

Toltec, the Zapotec, perhaps the Totonac,

and certainly the Maya. But there is

often described in the traditions a highly

civilized people called the Olmec, who
lived anciently as far north as Tlaxcala,

but were later dispersed to southern

Vera Cruz, Chiapas, southern Puebla,

and eastern Oaxaca. They were famed
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for their work in jade and turquoise, and

were credited with being the chief users

of rubber in Central America.

The geographical position of these

people roughly coincides with the dis-

tribution of the "tiger-face" and "baby-

face" sculptures and they could have

been in contact with Nahua tribes to the

north, Zapotec to the west, the central

Maya to the southwest, and the Maya
and Mexican populations of Yucatan to

the southeast. However, no material

culture has been assigned to these Olmec.

Thus in view of an art style which is

foreign to the defined civilizations, a

geographical situation roughly contermin-

ous with the centers of distribution of the

art styles, and a historical position which

is relatively early, it would seem that the

Olmec fulfill very well the requirements

for the peculiar art styles we have been

discussing. Moreover, Professor Saville

in his paper on "Votive Axes" lends his

authority to the suggestion.

No formal excavation has been under-

taken in the Olmec area and we know
nothing of their beginnings nor of their

relations to other cultures. The Olmecs

move like shadows across the pages of

Mexican history; a few notices that there

were such people, a few delineations of a

physical type foreign to the racial features

of the known peoples like the Maya, and a

handful of sculptures out of the known
artistic traditions comprise the testimony

of their existence. Perhaps investiga-

tion in the Olmec area would clarify the

much discussed relationship between the

Mexicans and the Mayas, or even reveal

the origin of the great theocracies that

gave Central America its civilization.

The little tiger of jade, therefore, well

deserves its place of honor. Its artistic

excellence can be seen by comparing it

with the more famous jades pictured in this

article; its historical implications are

sketched in the preceding pages; and its

romance lies in the circumstances of its

discovery and the mystery surrounding

its makers.

RELIEF FROM MONTE ALBAN
Note the delineation of the flat-nosed physical type in another artistic idiom. Bearded examples of

this type were uncovered by Professor Caso, re-used in Zapotec buildings at Monte Alban. After

Batres, Exploraciones de Monte Alban, PI. V



Exporting Water Buffaloes

PRIMITIVE PLOUGHING WITH
WATER BUFFALOES

How the Natives of Central Celebes Domesticate this Great Beast

and Make Use of It in the Cultivation of Rice

By H. C. raven
Associate Curator, Comparative and Human Anatomy, American Museum

The field notes and photographs for this article were made while the author

was collecting natural history material in the East Indies for the Sm,ithsonian

Institution, W ashington, D. C.-The Editors.

THE Indian water buffalo {Bos

bubalis) of southeastern Asia, which

also inhabits many of the East

Indian islands, is a huge, ungainly beast

whose spread of horn exceeds that of

any other existing member of the Bovidse.

In many places in the East Indies it is

impossible to say whether these animals

are truly indigenous or feral, for quite

frequently the domesticated ones take to

the forests and elude the natives. In a

number of localities in Celebes there are

both wild and domesticated water

buffaloes. There the natives call the

water buffalo "benga" but Malays in

general call it "kerbau."

In towns and cities of the East Indies

where water buffaloes are used as draught

animals like ordinary oxen, they become

accustomed to all the various races of

mankind. This is not the case, however,

in the rural districts where there are no

white people, and where, in many in-

stances, the animals are caught wild in

the forest and tamed.

Once while hunting birds in the fields

near a north Celebes village, I walked on

a terrace separating two rice fields. A
Malayan native was driving a water

buffalo that wore a yoke and pulled a

crude plow made of the fork of a tree.

The plowman stopped his sleepy looking

beast and talked with me and my com-

panions as we stood a few feet down wind.



THE "PERUDJA" UNDER WAY
The field beyond is plowed. All its surface and to the depth of two feet or more is smooth mud free of
lumps and grass. The one in the foreground is still lumpy with much grass and water on the surface

A PRIMITIVE METHOD OF PLOWING
When the fields overgrown with tall grass have been flooded with water, the water buffaloes are driven

round and round until the grass and roots are pressed deep beneath the surface

I



TURNING THE WATER BUFFALOES AT THE CORNER OF THE FIELD
The calf in the foreground was tired out, and when it refused to heed the prodding of the natives

it was allowed to quit the procession
'

SHIPPING WATER BUFFALOES
They are raised in Soembawa and exported to the much more densely populated island of Java

where thej- are slaughtered for their meat, or else used as draught animals
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TIRED OUT
When the water buffaloes have been tramping round in the soft mud for several hours they get tired
and finally lie down and refuse to respond to the prods of the plowmen. Two of the men in the photo-
graph are standing on lumps of mud or roots, but the general depth of the mire may be judged by the

wallowing beasts and the men striding about

Then we walked on to the other corner of

the field, perhaps seventy yards distant.

It did not take long for the wind to carry

our scent to the nostrils of the animal.

It snorted, wheeled about in the mud,
broke its harness, and escaped from its

master into the next field, carrying its

tail between its legs. There, from a safe

distance, it looked in our direction, raised

its nose, then lowered and shook its long

horns at us. Alternately it walked
threateningly toward us and then turned

and galloped off toward the forest, re-

peating this procedure several times

before finally disappearing from view.

The scent of a white man, which differed

from that of my Malay companions to

which it was accustomed, had caused its

alarm. The natives of course recognized

that my scent had excited the beast and
with characteristic politeness explained

that it was the odor of bath soap common
to white men that was strange and alarm-
ing to this water buffalo.

Another time I came up beside a

high-banked pool in a stream where some

water buffaloes were submerged, except

for their nostrils and eyes, as they like

to be during the day. Small Malay boys

scrambled on their backs and then

jumped off into the water as the animals

seemed to doze. I stood watching them
until the water buffaloes suddenly de-

tected my scent and rushed out of the

pool on one side while I made off in the

other direction.

Water buffaloes occasionally kill

natives and are generally dangerous

animals when encountered in the dense

forests where they cannot readily be seen.

Several times during the day and at

night while hunting small animals I found

myself threatened by water buffaloes

and made a stealthy retreat, as I did

not wish to attempt to kill them with a

shotgun.

Albino water buffaloes are quite com-

mon in this region but are not valued

nearly as much by the natives as the

normal dark colored ones. It is said that
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TAMED WATKH
BUFFALOES

\\'h('ii tlie beasts have boon

kept about tlie native houses

for some time, they K^t very

tame anil allow the children

to handle them. It is custom-
ary for the children to hold

on to the water buffalo's tail

to keep from slippinfx forward

when it gallops. This picture

also shows an animal with a

short tail that may have been

cut off as a warning!; antl

reprimand to its owner for its

having trespassed and eaten

in someone's garden. The
heavy rattan collar indicates

that the animal has been
securely tied to a tree or

heavy post

the white ones get sore eyes, are weaker,

and have poor flesh.

The call or alarm note of a water

buffalo at a distance sounds a little like

the quack of a duck, not at all like the

voice of the domestic cow. Its milk is

seldom used by the natives but it is very

good and very rich.

On one occasion, when moving camp,

I had several pack ponies to carry my
equipment. We came to a river in flood.

I swam my pony across, but when the

natives tried to follow me, their ponies

refused to go into the river. I then called

to them that I would go on about three

miles to the next village, telling them to

take shelter in a village on their side of

the river. However, I had not much
more than reached my destination when

the boys and all the ponies arrived.

They explained that they had met a

native with a water buffalo, who had

fastened the ponies to his animal, and the

lumbering, strong-swimming beast had

pulled the ponies one by one into the

water and towed them across the river.

In Central Celebes the Toradja people

keep many water buffaloes in captivity

and occasionally add to their herds by

the capture of wild ones. This they do

with the aid of a pugnacious, and pos-

sibly barren, old female water buffalo

that will attempt to fight

with other water buffa-

loes, either cows or bulls.

When the natives go out

to capture the wild animal

they equip themselves

with long, strong strips

of the hides of the water

buffalo made like lassos

with a noose at one end.

AN ALBINO W^ATER
BUFF.ALO

The albinos are quite common
in Central Celebes, although
they are not valued as highly

by the natives as the normal
dark-colored animals
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A REFRACTORY WATER BUFFALO
The animal that refuses to work and is vicious is controlled by means of a rattan ring fastened in its

nose; a heavy collar of rattan, to which long, strong rattans are tied, is placed on its neck, and it is

blindfolded with a piece of bark-cloth and led back to the village. Should it balk, the boy carrj-ing a
bunch of grass would burn it beneath the animal to make it move

but at the other a grapple or hook of verj^

tough wood. The hunter by rubbing him-

self against his buffalo acquires some of

the animal's odor. He carries his lasso

coiled on his arm and crouches beneath

the belly of the old female water buffalo

as she advances to encounter a wild one.

As the two animals come together the

man reaches forward and slips the noose

on the forefoot of his quarry. Imme-
diately it tries to escape and, as it runs,

the grapple catches on a tree and soon

the water buffalo has wound and tangled

itself with the twenty yards of rawhide

until it is tethered short. The natives

then approach and apply other lassos.

When they have the creature securely

fastened, they put a huge rattan collar

around its neck and later a ring through
its nose. Camping right beside the

animal, they let it starve for a time, then

hand-feed it, touch it, and handle it,

until finally they are able to lead it home.
Here they fasten it to a tree or post be-

side a dwelling where people are passing

in and out and where children are play-

ing about. In a short time the children

climb all over the animal and it pays no

more attention to them than it would to

cattle herons walking on its back and

picking insects off its sides.

'\\Tien the time comes to prepare to

plant rice in Central Celebes, the Toradja

women may be seen repairing with earth,

sod, etc. the broken walls of ditches that

lead from little streams to their fields.

Such damages occurred after the previous

season's rice crop had been harvested

and the fields had been invaded by water

buffaloes and horses that fed upon and

trampled the stubble and grass and broke

down the earthen dikes between fields,

also the waUs of the irrigation ditches.

Now at the beginning of another wet

season, grass and weeds stand waist

high and the black soil beneath is rather

hard. \Mien the dikes between the fields

and ditches are repaired, first one and

then another of the fields is flooded to a

depth of several inches and the water
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allowed to stand or flow through a Utth-

dam from a higher to a lower field. In

this way a whole series of fields may be

fiooded.

While the women have been attending

to the irrigation, the men and boys have

built a large pen with posts and poles all

fastened together with rattans. A single

pen is usually large enough for thirty or

forty water buffaloes. When this is

completed, they go to the neighboring

forest to round up the animals. It takes

several days to drive a herd slowly out of

the forest and into the pen. There they

are watched carefully to guard against

their escaping to the forest again. ]\Iorn-

ings and evenings they are allowed out of

the pen to graze but are always surrounded

by men. Each man carries a long bamboo
pole with the butt end of which he prods

and pokes the clumsy animals to make

them go in the (lir('cti(jn he wishes.

Should any animal become unduly re-

fractory it is singled out, a rattan is

fastened to the hole in its nose, and a

heavy collar of rattan is placed on its

neck, to which long pieces of rattan are

attached. It is then blindfolded with a

piece of bark-cloth and led away to be

fastened to a post beside a house where

it will be meagerly hand-fed until it is

quite docile. If, while the animal is be-

ing led, it starts to run, the natives hold

on to the long rattans fastened about its

neck as well as to the one through its nose.

If the animal balks they sometimes burn

grass under it, which never fails to make
it move.

"\Mien the flooded fields have soaked for

a time and the water buffaloes have be-

come fairly tractable, the plowing be-

gins,
—"perudja" as the natives call it.

THE TAMING OF THE WATER BUFFALO
Here he stands for days, fastened to one of the large posts of the house, while children play about him,
give him grass and water, touch him, and finally climb on him. He learns first to disregard them and
then to respond to their commands. Above the animal, on the side of the house, water buffalo horns
are carved in the wood. The head and horns of the water buffalo enter into many of the decorations

made bv the natives
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Early in the morning the men drive the

animals out of the pen to the field that

is to be plowed. There they graze for a

while before the men begin to drive them

around and around the soaked field in

the tall grass. It does not remain tall

long, for the large, cloven hoofs soon make

a mire of the fields, at each step pressing

the grass down. Laboriously, slowly,

round and round they go with more mud
and less grass and water to be seen on the

surface at each turn. When possible,

the men walk on the dikes about the

field, but most of them must tramp

through the mud beside and behind the

animals. The "perudja" or plowing of a

field is finished when all the grass has

been trodden well beneath the surface.

Then the mud is smooth, without lumps,

and from two to three feet deep.

As soon as one field is finished the water

buffaloes are driven to the next and the

process is repeated.

After awhile the larger calves which

have been included in the herd lag be-

hind and refuse to respond to the prodding

of the natives; they are then usually

dropped out of the procession.

By late afternoon both water buffaloes

and men are tired, and the beasts lie

down in the mud and refuse to go on

until they have rested.

In some districts where the rice fields

occupy large fiat areas that were once the

beds of lakes, surrounded by mountains,

several villages may be dotted about,

and plowing with herds of water buffaloes

will be going on simultaneously at differ-

ent places. The shiny, wet animals wal-

lowing along with the mud-bespattered

brown men striding after them are a very

pleasant sight, while their shouts and

chanting add to the interest.

Each family looks after the irrigation

of its own rice fields. The women plant

the seedlings a few days after a field is

plowed, and care for the field while the rice

is growing. The men of one area band

together to do the plowing and thei men
and women band together again to

harvest the rice, which is picked by hand,

a head at a time.

^'* >^^ ':

THE END OF A WATER BUFFALO
Its owner died, so his friends slaughtered the animal to eat at his funeral. The meat was dehcious,

seasoned with hot peppers and cooked in joints of green bamboo
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STOCKING A HOME ZOO
Suggestions on the Derivation of Pleasure

From the Back-door Fauna

By ROBERT T. HATT
Assistant Curator, Department of Mammals, American Museum

Illustrations by the Author Except Where Otherwise Credited

M'
'OST of us, because of space Hmita-

tions, cannot maintain private

zoological parks containing the

more magnificent selections from the ani-

mal kingdom, yet there are few who could

not harbor a white-footed mouse and gain

pleasure from watching it. Even though

the smaller mammals do not attract our

attention as do the larger ones, when they

are once observed, interest does not remain

in proportion to the size of the animal.

However, we in America have not taken

enthusiastically to the culture of the micro-

mammalia, but in parts of Europe where

to aquaria and terraria are given much of

the floor space that in this country is

assigned to radios, the little fur-bearers

have their fanciers and obtain a small

share of the appreciation due them.

Now, I shall assume that the reader

has a deep interest in the creatures that

are reputed to make ladies scream and

put terror in the hearts of elephants.

Interest implies curiosity and curiosity

deserves satisfaction. Satisfaction, how-

ever, does not come so readily through

reading as it does through observation,

and after invoking the admonition of

Huxley to study nature, not books, I

may suggest in what manner this study

may be made practical.

The desired animal, unless it comes into

one's hands by gift, purchase, or seizure,

must be obtained by some artifice in the

form of a trap. The means will of course

be determined by the prey.

Some animals, particularly very young

ones, may be run down or removed from

the nest. Judgment must be exercised in

regard to the age of such victims, for,

with most mammals, too earlj^ removal

from the mother is equivalent to slaughter.
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PORCUPINES ARE DOCILE—AFTER THEY KNOW YOU
These animals are easily caught and respond to gentle care. A burlap sack, or a noose, or a barrel

is useful in picking one up

It is, however, advantageous to take the

animal at an early age, for with most

species the individual will never be

tamed if taken late in life. The time of

weaning is, perhaps, the best time for

abduction.

Bats are occasionally secured by pick-

ing them off their hanging places, or these

" flitter-mice " may be secured unin-

jured by netting them as they fly near

their roost or feeding ground. Bats,

however, are discontented in captivity,

and I would recommend that a beginner

or one without a very large cage keep a

bat not more than a few days. Feeding

them is troublesome and, more often than

not, unsuccessful.

Trenches dug into the ground, across

runways or other places in which small

animals are apt to pass, may be success-

fully used. This method is especially

fitted to the capture of shrews, moles,

and mice. Pits must not go long un-

attended, though, for if the animals are

not removed, they will starve, drown in a

TOO YOUNG TO LEAVE HOME
This four-day old skunk would make an attrac-
tive pet, but needs the care of its mother for

many more days
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rain, escape, or be eaten. When the

trench is no longer needed, it should he

refilled, for it is a menace to both man
and beast.

Probably the most useful of all devices

for securinii; small animals is the live trap.

Splenditl traps can be made with an old

tin can, a mouse trap, and a little wire.

I have used the one illustrated on the

bottom of page 533 for eleven years, and

in all that time I have found no trap that

has so consistently made a good catch as

has this one. Its bulkiness is somewhat of

a disadvantage, but where trapping is not

to be done on a large scale, this is no

hindrance.

Once, being in need of a suitable device

for catching small animals alive, I devel-

oped the trap shown at the top of page 532.

Details of construction of this model are

published and any one interested may
consult them. This trap has several ad-

vantages over the trap described above.

BEAUTIFUL AND EXTERTAIXIXG
Flying squirrels, if taken young, make charming
house animals. They are by nature very timid
and need gentle treatment lest thej- be frightened

to death

A COXTEXTED WOODCHUCK
For the few months of its youth this Adirondack woodchuck lived happily in the house of its captor

but in late summer responded to the call of the wild and disappeared
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It is strongly constructed and will stand

rough usage. It is more compact than

any but a folding trap. Being made
entirely of metal it is strong and may be

easily and completely cleaned. Rodents

cannot gnaw out of it. It will not warp

and adjustments are unnecessary. The
door swinging down from the top operates

smoothly and rarely gets out of order.

The metal cloth at the end permits the

trapper to view the captive without risk-

ing its escape. Also bait may be intro-

duced through here. The animal is

more apt to enter a screen-end trap than a

trap with a closed, dark end, and, of

great importance, it is much easier to

induce an animal to leave a trap for

another receptacle if one can get at it

from behind. A positive lock holds the

door against all pressure from within.

The form of the door avoids injury to the

tails of long-tailed animals. Since the

roof and walls are solid, the trap protects

the catch from showers and, to some ex-

tent, winds. The disadvantages of the

trap are the relatively high cost of manu-
facture and the difficulty in repairing

breaks which occasionally occur in the

trigger. In general this trap is more
satisfactory in the larger sizes than in the

smaller.

There is one small trap that has most

METAL BOX TRAPS
The writer designed these traps t ) meet
exacting field conditions. They are

strong and will stand rough usage

of the good points of the trap

just described with the added

advantage that it is completely

collapsible, and thus may be car-

ried in large numbers; it is made
in several styles and sizes, includ-

ing a runway model open at both

ends; and, not to be ignored, it

may be obtained from its invent-

or, Prof. Harley B. Sherman, cor-

rectly made. That the trap is

thoroughly successful is shown by

the list of scientists using it in quanti-

ties, and the wide assortment of animals

caught in it. One collector in Panama
has taken four species of bats in the

Sherman trap.

There is a good variety of traps on the

market with which one may secure the

medium-sized animals, from chipmunks

to beavers. Most of these are made
especially for muskrat but in most cases

GLASS TRAP
A glass jar, a wire, a rubber band, a tin can, and
tin shears will make this trap in five minutes
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HOMEMADE AND FACTORY MADK
For outdoor trappiiij:; the hoinoiiindc

can trap is preferred, as it olTers jzireatcr

protection and occasions less injur\-

they arc cHiually suited to otliiM-

species

Old-fashioned wooden box

traps are easily made by anyone

capable of usino; a saw and ham-

mer. These traps are, of course,

bulky and heavy, and unless they

are metal-lined will not hold any

ambitious rodent. Also, many
animals are suspicious of these

traps. They are best for rabbits,

beaver, and for cats.

Where should one trap? That will of

course depend on what is wanted. Special

animals require special technique. As-

suming, however, that the beginner would

like to see what chance brings, the live

traps may be set out in varied situations.

If sets are made in upland fields, the traps

should be put along the fences or near any

small burrows. If traps are set in the

woods, the bases of big trees or fallen

THE SET

A trap made of a coffee can, a mousetrap sprino

wire, and a board. Simple and eflficient

logs are good sites. Small mammals are

on their guard and in the woods usually

travel near logs, or from one tree base to

another. If trapping is done in a meadow,

it will pay to look for runways and put

traps in or alongside of them. By fre-

quent trapping one soon comes to know

the common small mammals and where

they are Hkely to be found.

Baits should be varied for a varied

catch. Corn meal, rolled oats, peanut

butter, banana, bacon, raisins, apples all

attract mammals. Mixtures of various of

these may be used with success. Cheese

may sometimes lead to a catch but it does

not enjoy great popularity among the

country mice. It is useless to use as bait

anything which the animal can easily get

outside the trap. Traps must be rebaited

and reset every day, for insects clean up

most baits, and traps have a way of stick-

ing after exposure.

Some cotton batting or dry grass should

always be placed in a live trap. Animals

die quickly from exposure in the confined

quarters of a trap, even in warm weather.

Unloading a trap is not always quickly

accomplished, but I have found that ani-

mals leave a trap more readily if undis-

turbed than if an attempt is made to

frighten or shake them out. It is often

practical to transfer animals directly from
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CAUTION
Opossums are interesting for their reptile-like mental traits, but one never finds them truly friendly

trap to cage. With some traps and some
cages, however, the animal must first be

transferred to a bag and carried from the

one to the other. If the animal is small

and long retention is not necessary, a

paper bag will do. It is preferable, how-
ever, to use a cloth bag of ample propor-

tioiis. If the animal is as large as a squirrel,

one must wear gloves or be prepared to

make a blood sacrifice.

Should the reader be faced with the

necessity of shipping animals, he may
profit by the unfortunate results of a few
of my early trials. In the first place most
animals must be shipped in individual

compartments. Animals which live peace-

fully together in nature or even in a

quiet cage occasionally turn mortal ene-

mies during a voyage, and it is not un-

common to find only a single individual

surviving in a box in which several were
shipped, even in such cases where the

species is by habit vegetarian. Not only

must the animals be protected from each

other, but also from the well meaning or

thoughtless attention of the express men.

It is best to screen one side of the cage

and put a burlap cover over this screen-

ing. Nail, screw, or lock the case, and if

the animals are small and not to be in

passage more than four days, label plainly

that they are not to be watered. Aa

express company employee in New York's

Grand Central Station once opened a

case of mine which was tightly nailed and

labelled "Do not feed or water." His

intention was to water the animals, but

the four ground squirrels that had come

safely from Colorado escaped and prob-

ably did not live long in the new environ-

ment.

All mammals, with the exception of a

few from desert regions, do need moisture,

of course, but in passage the smaller

species can get this from their food. For

most animals that one is likely to have, an

apple is good for this purpose, but a heavy

apple rolling around a shipping cage is
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A FOLDINC; rUAl'

These traps are made in several tyj)es and
sizes. When folded, they take very litllc

room

Coiirtisj/ Aiiiiricdii /li

det>truc'tive, and for this ivasoii siicli

fruit should bo cut in quarters.

Other good moist foods such as carrots,

lettuce, and similar vegetables that

have been found acceptable previous

to shipment may be used.

Too much food should not be put in

the traveling cage as it is more apt to

spoil than to be eaten. It is necessary to

determine how much the captives do eat

per day, determine the number of days en

route, and put a little less than the

estimated amount in, for animals do not

eat heavily while under the strain of

travel.

It is best for a mammal en voyage to

have a shipping cage with two compart-

ments, one for the nest, one for feeding.

The two may be separated by a good

partition that will not allow passage of

much food into the nest.

Rodents gnaw out of wooden boxes and,

to avoid this, cages need to be lined with

screening or hardware cloth. Smooth
metal is less satisfactory as it gives an

animal little to cling to.

Both temporary and permanent cages

should be equipped with sliding doors.

These allow ready adjustment of the size

of the opening and minimize the oppor-

tunity for escape at the time one is

moving the animal, cleaning the cage, or

putting food in.

For short journeys or temporary hous-

ing I have found well constructed wooden

shipping boxes of any sort satisfactory.

A smaller box with a small opening may be

wired inside for a nest. The front should

Courtesy American
Humane Association

THE WOODEN BOX TRAP
An improved box trap, well suited for capturing medium-sized animals and easily made

at home
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be covered with screening and, for ship-

ment, part of this recovered with a portion

of the original box Hd. A door can be

made in an end, back, or top. In many

boxes one finds a strip of board in the top

or back that may be loosened and con-

verted into a sliding door.

The ultimate cage for housing the ani-

mal will be determined by one's desires and

space. Ample size, complete protection

from weather and draughts, and clean-

ability are paramount. For most animals

earth or sand should be on the bottom of

the cage and a puddle of water must be

available for swimmers. Many rodents

foul their drinking water very quickly.

One may change the

water frequently or adopt

some sort of drinking

fountain in which the

contents are kept clean

automatically. Such a

device may be made by

constricting the open end

of a glass test tube and

inverting this in the cage

TRANSFERRING
THE CATCH

The animal is allowed to move
through the opened trap door
into a canvas bag, and is then

carried to its cage

MOUSE PASTURE
In a natural enclosure mice
are reasonably contented and
are easily watched. The tree

in the foreground was felled

by hungry meadow mice

after filling, or one may
equip an inverted bottle

with a bored cork in

which a nozzled glass

drinking tube is inserted.

Cages of many sorts

may be purchased. Pet

shops usually carry wire

cages for white mice, for

squirrels, and for mon-

keys, but none of those

which I have seen may be recommended

for small mammals in general. Labora-

tory supply companies can furnish metal

cages suitable for white mice and others

for white rats, but these cages are not

made for animals that appreciate exercise,

and since they do not have glass sides or

front, the animals are not easily watched.

Usually the animal keeper will need to make

his own cage or have it made for him.

Aquaria are not good mammal cages

because they are not readily cleaned.

However, a large aquarium with thick

glass sides, when filled with loose earth, is

a satisfactory place in which to keep the

burrowing species such as moles.
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A HAND-FED BAT
Bats usually sulk in captivity and often starve, but occasionally will feed well on flies and beef

It is not the purpose of this paper to

give explicit instructions on the construc-

tion of cages, as conditions determining

caging are subject to too great variation.

The making of Jab-

oratory cages is de-

tailed in several

papers, reference to

which may be found

in the list on this

page.

Permanent cages

for active animals

should always con-

tain revolving
wheels. These afford

the animals ample

exercise and keep

them contented and

in good health.

Wheels may be vertical or tilted just off

the horizontal. It is easy to under-

estimate the use to which these are

PUBLICATIONS ON THE CAGING AND CARE
OF SMALL MAMMALS

CoMSTOCK, A. B. The Pet Book. The Comstock Publish-
ing Co., Ithaca, N. Y. 1015.

Daniel, ,J. F. "Mice: Their Breeding and Rearing."
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Dice, L. R. "A New Laboratory Cage for Small Mammals
and Rearing of Peromyscus," Journal of Mammalogy,
1929, Vol. 10, No. 2, pp. 116-124.

Greenman, M. J. AND DuHRiNG, F. L. Breeding and Care
of the Albino Ra' for Research Purposes. Wistar
Institute, Phila. 1923.

Long, J. A. "Hygienic Cages for Rats and Mice." Anatom-
ical Record, 1916, Vol. II, pp. 103-106.

Slonaker, J. R. " The Care and Breeding of Albino Rats."
Science, 1918, Vol. 47, pp. 595-596.

INSTRUCTIONS FOR TRAP MAKING
B.viLEY, Vernon. Journal of Mammalogy, 1921, N'ol, 2,

pp. 63-68. L^. S. Department of .\griculture. Misc.
Circular No. 69, 1926, Beaver Trap.
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Butler, J. Game Breeder, 1928, Vol. 32, pp. 45-46. A
Runway Type Box Trap.

Hatt, Robert, Journal of Mammalogy, 1925, Vol. 6, p. 178.

put. Squirrels particularly require very

strong wheels and soon wear out any

poorly made contrivance. Mice exercise

well on a circular table fastened on to an

axle tilted just off

the vertical. This

may be made from

ply board and alarge

spool, or fastened to

a roller-skate wheel.

An excellent way
to keep small ani-

mals where space is

available is to con-

struct outdoors an

enclosure in which

conditions are natu-

ral except for the

confining fence.

The fence surround-

ing them must, of course, be escape proof.

An enclosure which I once used for

meadow mice was limited by a fence of
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MEADOW MOUSE
Sketch by Fred Mason

galvanized fly screening extending eight

inches vertically above ground, eight

inches underground, and had an eight-

inch under-turn at the bottom. Sewn to

the upper edge of the screening and ex-

tending vertically above it was a twelve-

inch sheet of galvanized iron. This was

a very effective barrier to the mice. Some

species would need one less troublesome to

construct, others one somewhat more so.

Of subsequent care of the animals I can

advise httle in the space available except

the general advice that all living creatures

for whose well-being one assumes respon-

sibility must be given a personal, though

routine care. The animal's original en-

vironment should be simulated as much as

possible, at least to the extent that swim-

ming animals have water, digging animals

have earth, sand dwellers be given sand,

and nocturnal animals be untroubled by
strong lights. Food must be suited to the

animal's normal diet and should be diver-

sified. Gnawing animals will need some-

thing on which to chew, for their teeth

are subject to serious malocclusion when
not worn away equally with growth. If

the animals are to be made truly tame one

must be very gentle with them and avoid

excess handling at first, and always re-

frain from loud noises and sudden moves.

The Golden Rule intelligently applied

is the key to good care. Patience will

reap a rich reward.

^y^^^

Sketch by Fred Masori
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View from the National Museum in Rio de Janeiro

WILD LIFE IN BRAZIL
A Pageant of the Fauna That Is Sheltered in the Forests and on the

Prairies of the Largest Country in South America

By bertha LUTZ
The National Museum at Rio de Janeiro

LIFE teems more richly in Brazil!" ex-

claimed Gongalves Dias, the great-

est nature poet of Brazil, in his

"Song of Exile." Thus he gave expres-

sion to a longing prompted by a remem-

brance of the intense life in his native

land, a life with myriad manifestations,

a life of infinite variety and exuberance, a

life in striking contrast to the relative

poverty of more temperate climes. And
Gongalves Dias was not the only one

who felt thus, for no traveler, naturalist,

or trained observer who has journeyed

through our country and studied the

fauna and flora has failed to be deeply

impressed by the wealth of wild life in

Brazil.

Yet naturalists themselves emphasize

another fact which at first glance appears

to be directly contradictory. When one

starts on a journey full of eager anticipa-

tion, cutting feie way through the jungle

and crossing the sun-baked prairies, a

\S \r, rd r^VL.
,

great surprise awaits- him7^^ foi^ contrary

to all predictions, he does not encounter

an interesting mammal at every step;

the trees are not jeweled with gorgeous

flocks of birds; jaguars do not bar the

way; and hissing, poisonous snakes do not

spring up at every step.

Where is life hidden? Are animals

really so scarce in Brazil? Is the much-

vaunted fauna a fiction of romance? No,

indeed! The animals are there, but to

find them it is necessary to know how,

when, and where to look. This poverty

of animal life is only apparent, and,

paradoxical as it may seem, it is really a

result of the richness of our fauna, for the

species are so numerous and varied that

animals are obliged to resort to every

sort of a device to guarantee their ex-

istence and perpetuation. They are

forced to look for surroundings which

favor them; to adapt themselves to

circumstances; to choose a safe habitat;
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to conform not only to their own instincts,

but also to those of the organisms which

prey upon them and on which they feed;

and, finally, to adjust themselves to the

physiographic conditions of the regions in

which they live. While plants are

chained to the soil and must perforce

^3^ remain in evidence, defending themselves

in ways which nature has provided for

them, animals have various means of

escaping observation.

Twilight or night life is one of the

simplest. To be sure there is no lack of

species which go their way in broad day-

light, but there is a larger percentage

which becomes active

only at the close of day.

These are either noc-

turnal, or creatures of

the dusk.

Nocturnal wild life in-

THE TAPIR
The tapir is the largest and
heaviest of the South Ameri-
can mammals, and is widely
distributed throughout
Brazil. It prefers a habitat
along rivers and watercourses.
Tapirs occur today only in

Central and South America
and in the Malay peninsula

Photograph Courtesy of N. Y.
Zoological Park

Photof/mph Courlfstj of \ . Y.
Zoological Park

A CREATURE OF THE
DARKNESS

One of the several species of

armadillo to be found in

Brazil. It is a modern repre-
sentative of a group which
was large and flourishing in

mid-Tertiarv times

eludes the most varied

groups. Among the

monkeys there is the

night monkey, a tiny

animal which sleeps the

whole day. Bats, of

which there are about a

hundred Brazilian spe-

cies, also spend the day tucked away
with their wings folded, head downward,

suspended by the feet. They are active

during the twilight and throughout the

night. Many of them live on insects and

fruits, though some are blood-sucking.

Many of the Carnivora are nocturnal.

In addition to the spotted jaguar and the

different wild cats, there is the raccoon,

the guaxinim or "bare-hand" {Procyon

cancrivorus), and a very interesting little

animal named kinkajou (Potos flavus),

which is yellow in color and about the

size of a cat. The tayra (Tayra harhara)

and the ferret-like Grison vittata also
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sally forth at ni<ilit in search of

l)irtls and small mammals.

Among Brazilian rodents there

exist various wild rats which are

scarcely ever encountered during;

the day. The ganihds and (iiiicaa

(opossums) the female of which

shelters her young in a marsupial

pouch, also go about at night and

are frequently accused of creating

great havoc in hen roosts. Arma-

dillos, likewise, arc creatures of

the darkness.

Nocturnal birds include owls

and nightjars, or bacuardos.

These have a curious habit of

sitting on the road, their eyes

shining in the headhghts of auto-

mobiles, and, when about to be

crushed, leaping up with silently

moving wings. Some birds be-

come vocal w^hen the day is done,

the paracura, for example, which

raises its voice to speed the dying

light.

A great number of reptiles are

nocturnal. Among these, lizards,

alligators, and some poisonous

snakes may be mentioned.

Amphibians are no exception to

this rule. In the little towns of the

state of Sao Paulo large groups of

great toads are frequently seen sitting

solemnly at the foot of lamp-posts at

night, waiting for the insects attracted by

the lights. The toads are easily caught as

they move awa^^ very slowly, and that

only when a shadow covers them. Many
tree-frogs and some other species of frogs

are also nocturnal. Some of them, al-

though tin}^, have strong voices and con-

tribute a large and varied volume of

sound to the chorus intoned night after

night. Artificial light exercises a veritable

fascination over these batrachians.

Probably the insects form the largest

nocturnal group of all. Many species of

fireflies glow here and there in the night.

Photograph by H. E. Anthony

A NIGHT W^ANDERER
The kinkajou is often called by the misleading name of

"honey-bear. " It is not a bear but is closely related to our
raccoon, and looks very much like an animated Teddj' bear

Among the Hymenoptera, the termites

emerge at twilight with the first hot

weather, and dance their ephemeral

way into the houses and along the lamp-

posts of the streets. ^losquitoes bite

treacherously in the darkness or half-

light, seittettm:es transmitting j^ellow fever,

malaria, and other diseases.

Among the animals considered noc-

turnal, some appear in the afternoon, at

nightfall, or just at break of day. This is

true of the great rodents^ like the water

pig {Hydrochoerus capihara). Although

it shows itself openlj^ in the daytime in

solitary haunts, it comes forth only at

night in those regions where it is hunted.

bi± Vv4yt*l!L-^
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Photograph Courtefy ofN . Y . Zoological Park

CAPUCHIN MONKEY
One of the several species to be found in Brazil. This group of pri-

mates was so named because of the fancied resemblance between
the cowl of the monk and the erect fringe of hair about the face

of the animal

With the break of day all these inhabit-

ants of the shadows withdraw to apparent

lifelessness.

Other creatures, however, display them-

selves openly, like the great blue butter-

flies that are encountered in the moun-
tains of Rio de Janeiro, but most of

them are more cautious and have

various methods of passing unperceived.

Mimicry is one of the most common.
Many species have a distinct resemblance

to inanimate objects or plants. A num-
ber of tree-frogs, for example, have the

faculty of changing color, or, at least, of

varying it within certain limits. Phyl-

lomedusa can be either green or chocolate-

colored on the back. The "stick insect"

assumes the perfect likeness

of a dead branch. Various

species of grasshoppers,

praying mantis, or louva-

deus, and butterflies have

wings that resemble either

green or partly withered

leaves. Other insects,

moths, and wood bugs look

like the bark of a tree

covered with lichens. For

instance, Thysania agrip-

pina, the largest of the

moths, has a wing spread so

great that when it alights

on a small tree, it is often

found sitting crosswise with

one pair of wings upward

and the other downward.

There are many beetles

which look like berries. The
Arachnidse, or spiders, are

sometimes the color of the

petals of the flowers, where

they conceal themselves in

the corollas and await their

victims. Immobility helps

greatly as well as the simu-

lation of death. But since

we are speaking of mimi-

cry, it is well to mention

the fact that some animals go to the

other extreme, ostentatiously display-

ing bright colors and carrying their

audacity to the extent of imitating other

species feared for their defensive mechan-

isms or their ruthlessness. For instance,

the false corals imitate the true coral

snake, and profit thereby. There is also a

frog marked like the coral snake. The

underside of the wings of the great Caligo

eurylochus, or owl butterfly, are an ex-

cellent imitation of the eyes of an owl.

Another less well-known case is that of a

dipteran which resembles a hornet so

closely that it can be distinguished only

by the fact that it has two wings and that

it lacks the characteristic odor.

:>> (>:^y-Ct^pa U *>•"(' 1

)

tC-c-J ^-^
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I'hc iiitliu'iu'c of ^iico^rapliy and adapta-

tion to environment is most apparent in

Brazil : both the rain forest which extends

along; the coast of the Amazon Basin and

other hydro^eographic systems, and the

region of open campos or prairies have

their own faunas adapted to special exist-

ing conditions.

There are in the forest animals which

live on the ground like the wild pig and

the deer, but the greater number seek the

trees. All of the monkeys are arboreal,

and most of them have prehensile tails

that constitute, as it were, a fifth limb,

which aids progress along the tops of

trees. Many of the Carnivora climb

trees. Arboreal raccoons have already

been mentioned as well as the guaxinim,

which is found in the coast region in

swampy places and in the neighborhood of

the great rivers. The coati, (Nasua

socialis), climbs trees in search of fruits

and eggs. The marsupials, gambds, and

iimCds, also live in the trees, with the

exception of the water quica. But with-

out doubt the most interesting arboreal

mammals are the sloths^ which belong to

the order of Edentata. They are descend-

ents of the gigantic fossil forms that have

been discovered in the cave of Maquine
and on the pampas. There are four kinds

of slotl:^which fully justify their name by
their indolent habits. They live ex-

clusively on the leaves and sprouts of the

imbiiia or Cecropia, the silvery, digitated

leaves of which stand out from all other

trees in our woods. The sloth remains

immovable during long periods, fastening

itself to a branch by its claws, and going

to sleep with its body hanging underneath

the branch and with its head tucked

away between its forelimbs. Its gray

fur protects it as it resembles the bark of

the tree. There is a tiny moth which

lives on the skin of this animal. To the

same order belong two species of ant-

Plwlograph Courtesy of N. Y. Zoological Park

A FOREST DWELLER
The giant anteater is one of the most peculiar as well as the most typical of the Brazilian mammals.
It is one of the last survivors of a group of cumbersome, slow-moving creatures which were common in

Tertiary times. It walks upon the sides of its forefeet because the long claws interfere with the normal
position
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THE ItOAD THAT LINKS
RIO AND PETROPOLIS

Vegetation is prolific, and
heavy forest clothes the slopes

of the low hills. The con-
spicuous light foliage of the
cecropia tree is noticeable as

scattered whitish spots

BRAZILIAN FOREST
A glimpse into the luxuri-

ant sub-tropical forest at

Theresopolis

Photograph by Frank M. Chapman
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ON THE ROAD FROM
SANTOS TO SAO PAULO

This wild and mountainous
country harbors an abun-
dance of interesting fauna

LIKE A GIGANTIC
GREENHOUSE

Heavy tropical forest along
the road to Petropolis. An
abundant rainfall and favor-

able temperature are con-
ducive to a growth of vegeta-
tion such as northerners never
see outside of a greenhouse

Photograph by H. E. Aitthony
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P/iotograpli Cuuiicsy of N. Y. Zoological Park

A BRAZILIAN MARAUDER
Tupinambis nigropunctatus is one of the largest lizards in South America. It is a relentless foe to the
smaller denizens of the jungle and has been known to make frequent raids on the chicken yard

eaters; tamandud-mirim, the little ant-

eater with the smooth tail; and the

tamandud-y, which is scarcely a hand

long. The tamandud-mirim climbs trees,

and the tamandud-y is exclusively arboreal.

It lives in the Amazon basin and, like the

giant anteater, tamandud handeira, eats

ants and termites. Not even the reptiles

despise arboreal habitats. Some lizards

and snakes go in search of nestlings and

tree-frogs that live in the bromeliads and
other epiphytic plants. Tree-frogs afford

one of the most interesting adaptations

to life in trees, their spatulate digits with

adhesive discs helping them to climb

almost anywhere. The species which

live among the leaves are frequently of a

green color. Not only the adults, but even

tadpoles, are found in the trees, for some
batrachians spawn in the bromeliads that

contain water at the base of the leaves,

and the development of the larvae takes

place there. Mygale, a great spider, is an
arboreal hunter that feeds upon nestlings.

In the eternal search for a safe habitat;,

many animals go to the other extreme and

burrow in the ground. Foremost among
these is the armadillo. Its body is cov-

ered by a shell composed of a variable

number of movable plates arranged in

transverse bands on the body. The
snout is elongated and the paws end in

strong claws which enable it to dig real

galleries underground. It lives on insects

and worms. There are various species of

which the largest is the Tatu canastra

which is about a yard long. Some rep-

tiles are found under the soil as, for ex-

ample, the Amphishaena, known in

Brazil as "the two-headed snake." It

looks like a great worm and is entire!}^

inoffensive. There are some frogs that

live almost buried like the horned Cara-

tophrys cornuta which generally leaves

only a part of the head outside its burrow.

OtherSjSuch as Odontophrynis and Cyclor-

hamphusj burrow in the earth and are

most difficult to find in spite of the noise
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they make. On rainy (l:i\'s a j2;r('al snail

{Hitiinius oratiis) crawls ahoN-c ground,

l)ut oil otlun- occasions it loves (o conceal

itself in the soil, where it lays large ef!;gs

with hard shells like those of a dove.

There is also a veritable giant of the genus

(rlossoscole.v among the earthworms of

Brazil.

A large region of Brazil consists of

campos, or prairies. There the vegetation

is low and conditions are very different

from those existing in the rain forest.

Except for the dense thickets found along

the watercourses, few hiding places exist,

for trees are very scarce. Consequently

the animals of the prairies are obliged to

adopt other tactics, and since they find it

impossible to remain unseen, many take

to flight. They become swift, their

senses acute, and at the first warning

given them by their hearing or sight, they

are off. On the campos wanders the

Brazilian wolf (Chrysocyon juhatus) which

resembles an over-grown, long-legged

i'<'(l t()\. True to cnxirdiiMicnl
, il is a

liniid and t'ligilix'c animal that is rarely

seen, and its existence is unknown to

many Bi-azilians. On the prairies the

giant anteater {Myrmecophaga jnbala)

has its home. It has no teeth^ while its

tongue has grown long and slend(!r and is

furrowed by a groove. It lives entirely on
ants. With its powerful claws it tears

apart the nests of the termites, and then

collects the inmates with its tongue. In

speed, this animal is an exception to the

rule, for it cannot run swiftly nor does it

need to, for it can defend itself with its

powerful claws. In his book on the

Amazon, Bates describes a fight between

a giant anteater and a dog, relating that

the tamandud succeeded in killing the

dog by holding it firmly with its claws

and squeezing it to death.

Several snakes live in the prairie region,

among them the terrible rattlesnake. The
other groups of animals are more scarce.

There are locusts and some Lepidoptera,

Photograph Courtesy of N. Y. Zoological Park

THE DAGGER-TOOTHED FROG
Few frogs ever use their teeth as weapons but Ceratophrys dorsata buries itself in the forest floor and
is said to attack not only small animals which serve as prey, but also people who try to molest it
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Photograph by H. E. Anthony

A BAT OF THE GENUS CHILONYCTERTS

One of the many to be found in Brazil. The
variety existing there includes bats that eat

insects or fruit, catch fish, or suck blood

but those insects that depend on the

presence of running water are not seen.

Termites are very common, and their great

houses are a part of the landscape. Often-

times the termites shelter intruders,

such as scorpions and snakes, and many
of these ingrates do not

hesitate to devour their

hosts.

While the soil harbors

numerous animals, there

are many more in the

water, whether in the

marshes, or in swift and

turbulent rapids.
Creeks, rivers, bogs, and

BRAZILIAN RATTLESNAKE
Despite its warning rattle,

Crotalus Uadfie^m, the only
species of rattler in Brazil, is

one of the most feared of the
poisonous snakes

Photograph Courtesy of N. Y.
Zoological Park

lakes down to the little puddles in

dirt roads, and the water accumulated

in the bases of the leaf tube of the

Bromelias and the internodes of the

bamboos all have their fauna. The
great watercourses of Brazil teem with

numerous species of fish such as the giant

Arapahna gigas. The indigenous name
of this fish is pirarucu, a name derived

from "pira," fish, and "rucii," red, and

assigned on account of the scales which

are bordered with red. This enormous

species which inhabits the Amazon, is

hunted by the Indians with bow and

arrow or with the harpoon. Its flesh is

utilized in the same manner as that of the

codfish. Another fish, interesting be-

cause of its ferocity, is the piranha, of

which several species exist in the great

river systems of Brazil. It is universally

feared, and with reason. The fish gather

in schools and do not hesitate to attack

even the larger beasts. ^Nlen and animals

with open w^ounds run especial danger, for

blood seems to excite the ferocity of this

fish. Bathing places and river crossings

are made perilous by this carnivorous

pest. It is easily caught with hook and

line owing to the indiscriminate precipi-

tation with which it falls on the bait.

The electric eel ^^ymmjtu^ electricus),

which possesses an apparatus for generat-
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ing electricity, repels its assailants by

means of a strong electric shock. An
amusing legend jiopular in northern

Brazil has it that when hungry, the

electric eel causes coconuts to fall by

submitting the palm tree to repeated

shocks. But of all the Brazilian fish,

the most interesting is the Lepidosiren

parado.va, which is a lungfish. It has

both gills and a respiratory apparatus

designed to breathe air. When in the

river, Lepidosiren breathes by means of

the gills, but during the season of low

water it remains hidden in the stagnant

pools of the marshes and breathes by

means of the lung. This ,is . one^of the

transition forms actually^^-exismat whicii

gives strong evidence in support of the

theory of evolution.

Tortoises have various Brazilian repre-

sentatives, among them the great turtle

of the Amazon, Emys amazonica, the

largest fresh-water species. It is highly

valued both for its flesh and its eggs, and

therefore it is much sought after. The

eggs are buried in the sand and so skill-

fully covered that in order to find them

the inhabitants of that region are accus-

tomed to probe the sand bars with sticks

until certain looseness of the sand indic-

cates a nest. Man annually destroys

enormous numbers of turtle eggs, and the

Photograph Courtesy of N. Y. Zoological Park

A COATI MUNDI
By his banded tail you may know him as a

member of the exclusively American raccoon

tribe. He is inquisitive, active, and interesting

young that do hatch out are hunted by

snakes and many other animals. Travel-

ers down a river in Brazil may unknowing-

ly encounter caymans for these creatures

are almost always in the water, often

with the point of the snout and the eyes

at the surface; in turbid

water or on the muddy
margin, they merge into

the dark background and

escape observation. Near

the large rivers, too, the

explorer msLy have the

doubtful pleasure of en-

countering the anaconda,

orsucury.

DINNER TIME
Armadillos are apt to be
solitary and it is only as

young animals that several

will be seen together as in this

pictm'e

Photograph Courtesy of N. Y.
Zoological Park
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Under favorable conditions several

interesting mammals can be seen in the

vicinity of the rivers. The most charac-

teristic is the tapir {Ta'pirus amtricanns),

the largest animal of the Brazilian fauna.

Bogs difficult of access serve as refuge for

several species like the marsh deer

-^(^OdoGoileus pahidosu-s) . Numerous mol-

lusks live both in stagnant and in run-

ning water.

It is not necessary to travel far to see

the fauna of the mountains. It is enough

to climb the winding roads that lead up-

ward tier upon tier from Rio de Janeiro.

Before long from afar one is greeted by

the merry music of waterfalls, the pure

crystalline waters of which cut through

the dense curtain of vegetation. The life

which unfolds here is life in formation:

the aquatic larvae studied with loving

care by Fritz Miiller and, more recently,

by Adolpho Lutz. Attached to the leaves

on banks bathed by the water or enveloped

in foam or gelatinous tissue are found the

eggs of frogs. On the wet rocks wriggle

tadpoles the dark mottled color of which

blends perfectly with the background.

In the clumps of plants covered by run-

ning water are found the slipper-like

cocoons of the black-flies, or horrachudos.

Hidden under the stones in rude habita-

HISTORY X

tions formed by little sticks, by leaves, or

pebbles grouped together, the larvae of

caddis flies, Trichoptera, abound. Cer-

tain species construct sheaths of a mosaic

of pebbles and grains of sand soldered by a

cement secreted by the larvae. These are

most artistic. Marilia builds them in the

form of a horn, and Helicopsyche in the

shape of a snail-shell. One species con-

structs its house of pebbles, weaves a net

in the form of a funnel with the larger

opening in the direction of the current

before its door and remains inside its

dwelling awaiting the arrival of some

delicious morsel swept by the waters into

its nest.

Clinging to the stones where the water

dashes most violently live the larvae of

Blepharoceridae, a little family of flies.

They are rough-looking fellows and hold

tightly to the smooth surfaces. They are

found only on the points where the water

is intensely agitated ; when removed from

such surroundings and placed in calmer

waters, they perish almost immediately.

The bird life and ocean life of Brazil

also are of great interest to the naturalist,

but they are of such variety and abun-

dance that it is impossible to include them

in so brief an outline of the fauna of this

colorful portion of South America.

Photograph by Frank M. Chapman

Coast near Santos, from the road to Sao Paulo
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EXPEDITIONS

/'^ENTRAL Asiatic Expedition.—Dr. Roy
^^ Chapman Andrews returned to the American

Museum on September 27, after spending the

summer in Peking. He went to China to close

permanently the headquarters of the Central

Asiatic Expedition and to make arrangements

with the officials of the new State of Manchukuo

for future work. The obstructive tactics of the

National Commission for the Preservation of

Antiquities, particularly the Peking branch,

toward foreign scientific work in China made
necessary the drastic step of abandoning work

with China as a base.

Since 1928, when the NationaHsts obtained

control of a large part of China, foreign scien-

tists have been so hampered in their work by the

Preservation Commission that it is no longer

worth while to attempt to carry on scientific

field work. Americans are not the only ones who
have suffered. Dr. Sven Hedin and his great

expedition were detained in Peking for months

while negotiations with what was then the Cul-

tural Society were being carried on. Sir Aurel

Stein, the famous British archaeologist, was

driven out of Chinese Turkestan by the activities

of this same society after his passports had been

granted bj^ the Nanking Government. The

French Citroen Expedition was required to sub-

mit to many months of negotiations and accept

a Chinese co-leader and ten Chinese passengers,

two of whom almost -nTCcked the expedition,

before they were allowed to proceed.

The Committee has succeeded in making it

virtually impossible for foreigners to carry on

modern scientific field work either in China or in

those regions which must he entered or left

from China. The Chinese quite obviously wish

to stop all foreign expeditions. Their attitude

toward scientific work is only a part of the in-

tense anti-foreign feeling which has arisen since

1928, and which is being systematically fostered

in most of the native educational institutions

throughout China.

It was hoped by the Museum authorities

that a more liberal attitude would be found in the

new State of Manchukuo. Happily, this was the

case, and Doctor Andrews was most cordially

received by the officials of the new government at

Mukden and Chang-chun. He was assured that

when conditions are reasonably peaceful in

'Manchuria, the expedition will be welcomed.

In the present state of war, it would invite

certain disaster to attempt an expedition.

An excellent account of the distressing con-

ditions under which the foreign explorer has to

work in China is given by the veteran naturalist,

A. C. Sowerby, editor of The China Journal,

August, pp. 73-74. It is quoted below:

"Exploration in China: Exploration is becom-

ing increasingly more difficult in China. . . .

But the greatest difficulty that now has to be

encountered by the intending explorer in China

is to get the necessarj^ permission of the Nanking

Government, which now imposes such conditions

on exploration in the country as to make it

hardly worth the trouble. It is not that the

Central Government is hostile to would-be

explorers so much as suspicious of them, and ex-

tremely jealous lest they might take something of

value, intrinsic or scientific, out of the country.

"This is a great pity, for never before was there

such keen interest manifest in Western countries

in what the interior of this great country holds,

while all branches of scientific research on the

part of both Chinese and foreign investigators

are being held up by the lack of the knowledge

that foreign explorers, backed financially by

wealthy institutions in their own countries, are

willing and eager to go after, provided they can

secure something tangible in the way of speci-

mens for their pains.
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"One of the chief fears entertained by the

Chinese authorities se3ms to be that foreign

explorers will rob the country of its valuable

archaeological relics; and we can well under-

stand and sympathize with the desire to keep

such things in the country. But the ironical

part of the whole business is that, while a buna

fide archaeologist is hampered and hindered in his

investigations, the interior of the country is

being scoured by antique dealers and cleared of

all kinds of valuable relics, which are shipped

out of the country without any interference on

the part of the officials.

"We are not suggesting that these dealers are

doing anything dishonest or contrary to the law in

this. All the stuff they export passes through the

Customs and duty is paid on it. But, if a scien-

tific explorer were to ask permission of the Gov-

ernment authorities to export similar material,

he would unquestionably be denied, and, more

than likely, his material would be confiscated,

or he would be forced to hand it over to some

cultural institution.

"The same applies to the foreign biological

collector and explorer. He is forbidden to send

any specimens of birds whatsoever out of the

country; yet there is a flourishing export trade

in bird feathers of all kinds. He has to get

special permission to send specimens of mammals
and other branches of animal life out of the

country, and must supply the National Research

Institution of Nanking with duplicates of

those he is allowed to send abroad; yet any

merchant can export thousands of skins of the

very same animals without let or hindrance.

"The zoologist, presumably, is placed under

restrictions in order to preserve China's native

fauna, and the archseologist is prohibited from

sending out antiques in order to preserve China's

ancient reUcs; yet in both lines there is an un-

hampered and brisk export trade. Surely some-

thing should be done to rectify this anomalous

state of affairs.

"We do not blame the Chinese for taking an

interest in what their country contains, but we
suggest that it is entirely against the country's

best interests to hamper the efforts of those

wiUing at great cost to carry out scientific re-

search work in the interior, even if it does entail

the sending out of the country of a few speci-

mens.

"Banditry, of course, is an evil that, under

existing conditions, it is difficult to eliminate,

and it may not always be possible to make
soldiers and petty officials behave as they should

towards foreign explorers travelling in the in-

terior; but at least the Government authori-

ties could welcome and encourage those who are

wiUing to help in the scientific exploration of the

country, which it so badly needs, instead of, as

at present, making things so difficult for them as

to put such exploration work out of the question.

"Exploration in China, which a few years ago

was being pushed in all branches with such

vigour, has practically ceased, and it is doubtful

if it will ever be revived on anything but the

smallest scale so long as the present s^'stem of

regulating the actions of explorers is maintained.

And, viewed from any angle, this is not good for

China."

COUTH American Arch^ologic.\l Expedi-
^ TioN.—On October 17 Wendell C. Bennett,

assistant curator in the department of anthro-

pology of the American Museum, returned to

New York from an eight months' expedition to

Peru and Bolivia. AiTiving in Peru in April,

he with his companion, John Phillips, devoted the

first month to a trip around the southeast of Lake

Titicaca,—Achacachi, Timusi, Chuma, Italaqui,

Escoma, and Carabuco. On this trip some forty

sites of late Inca ruins were located and briefly

described. The most complete ruins were mapped
and photographed, the others merely noted.

Following this, the party obtained permission,

through the aid of Minister Feely, to take aerial

photographs of Tiahuanaco. These photographs

were taken from government war planes and the

results were excellent. Next Doctor Bennett and

Mr. Phillips went to Cochabamba, where they

were especially interested in the mounds which

contained pottery of distinct Tiahuanaco type.

Dxiring June and July test pits were made at

Tiahuanaca. These pits were distributed about

the ruins more for study than for collection

purposes, and were excavated in half-meter

levels, and all finds classified as such. From this

material Doctor Bennett hopes to continue

studies in stratification as well as classification of

pottery. In this regard Pit No. 5 was the most

interesting, as it revealed a stratified depth of

4.5 meters. Several pits showed underground

canals and suggested that the irrigation and

drainage system was quite complex. By far the

most notable pit was No. 7, in front of the temple

of Calasasaya, in a small temple said to be the

oldest in Tiahuanaco. Here was encountered a

gigantic monolith beautifully carved in the form

of a human figure and decorated with interesting

and rare drawings. The length was 7.3 meters

and the width and thickness each 1 meter. The

weight of the red sandstone figure was roughly

eighteen tons. It is a typical Tiahuanacoan

monolithic statue, though much larger than any

j^et known. Two smaller carved stone figures.
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two stone hoails, and a lai'^^c stone wheel or

ceremonial grindstone were I'ound beside the l)i^

statue in the same pit.

In La Paz the expedition olilained permission

to export tlie coiniiletc Tiahuanaeoan collection

as a stndy loan I'or one year.

Leaving Bolivia, the party visited Cuzco

and Lima. Mr. Phillips then returned to New-

York while Doctor Bennett went on, at the

request of Dr. Rafael Requena, secretary to

General Juan Vicente Gomez, president of

Venezuela, to examine the collections and archae-

ological work around Lake Tacarigua, where he

excavated a test trench through one of the

mounds at "La Mata." The collection obtained

from this exploration is now being shipped to the

American Museum.
A fuller account of Doctor Bennett's work will

appear in an article in an early issue of Natural

History.

JOSEPH RAK

JOSEPH Rak, outstanding collector of extinct

mammals of the Late Tertiary of North

America and honorary member of the American

Museum of Natural History, died in California

on August 17, 1932. Mr. Rak was born in 1874

in the town of Miskovice, near Kutna Hora,

Bohemia. He came to New York from Prague in

the late '90s and moved to California in 1903.

While in New York he was a frequent visitor at

the Museum. Working in the California Sierras

for fifteen years as prospector and miner, Rak
gained the training of eye and hand which was to

aid him in future investigations of sedimentary

strata.

Rak joined the writer in the early winter of

1917 in the exploration of certain Quaternary

deposits of Riverside County, California, that

resulted in the discovery of Uppermost Pliocene

deposits in the vicinity of Mt. Eden. The Eden
faima, as developed by Rak susbequent to the

war, affords the best representation of that

period. Similarly the rich and hitherto unap-

proached collections of Late Miocene and Lower

Phocene mammals, which Rak collected from the

Barstow, California, deposits during the winters

of 1923-30, and Santa Fe marls, New Mexico, in

the fall of 1924 and summers of 1925-30, atTord

for the first time a definite basis for fundamental

revisions of the major mammalian groups of the

later Tertiary. Rak's reports on remote Cah-

fornia, Arizona, and Texas localities always

attested to a keenness of eye for productive

strata and an ability to quickly size up the pos-

sibilities of a new area. The soundness of his

judgment in quarrying was accompanied by deft-

ness of technique in dynamiting over-burden

and in the taking up ol fragile remains. Hereto-

fore supposedly barren underlying layers of the

Barstow sequence yielded to him complete

skeletons. These particular liarstow beds are

Ix'st expensed in Rak Canyon and now bear his

name. From one stratum in the uppermost

Barstow division he secured munerous dentitions

of Hcniicyon Lartet, until then unreported from

America, and of some thirty individuals of a

new genus of wolf, Arakodon.

The past February, enthused by the news of a

fossil bone prospect in the old Eden area, Rak
abandoned the bed to which he had been con-

fined for many months by a tubercular infection.

Once more he journeyed back to the well known
canons and there with characteristic care devel-

oped the prospect and took up the 1580 pounds

of matrix, mandible and partial skull and skele-

ton of a unique specimen of all but the unknown
mastodon genus, Rhyncholherium. It was his

last trophy.

—

Childs Frick.

ASTRONOMY
/^N November 2, Dr. Jan Schilt, head of the
^^ department of astronomy at Columbia

University, addressed the Amateur Astronomers

Association at the American Museum on "De-
termining the First Star Distance," and on

November 16, Miss Jean Conklin discussed

"The Cosmic Ray Controversy."

The following lectures have been arranged for

December and January:

December 7.—Mr. James C. Hickey, science

editor of the Neio York Sun, will speak on

"Man's Debt to the Stars."

December 21—Mr. David B. Pickering, inter-

nationally-known amateur astronomer, will talk

on "When the Astronomical World Comes to

Town; Personalities of the International Astro-

nomical Union."

January 4—Dr. John A. Kingsbury, member
of the Executive Council of the Amateur
Astronomers Association and dii'ector of the

Milbank Memorial Fund, will describe "A Visit

to a Strange Planet."

January 18—Dr. Palmer Graham, professor of

mathematics at New York University, will discuss

"Comets."

'T~'HE Amateur Astronomers Association has
*• also organized three small classes in

astronomy to be held during the current year

and open to members of the Association only.

Mr. Charles A. Federer, Jr., is conducting both

an elementary and a more advanced class, to be

held on Tuesday and Monday nights, respectively,

and Mr. Paul Shogren continues with his class

in elementary and general astronomy on alter-
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nate Wednesday nights. For information con-

cerning these groups and the general Association

activities write or telephone Miss Lockwood,

secretary, Amateur Astronomers Association,

American Museum of Natural History.

'T HE officials of the Association are happy to

•'• announce that arrangements have been

made with Station WOR to resume the series of

radio talks on astronomical subjects given under

the supervision of the society on Saturday after-

noons. The topics and time for these radio

addresses will be announced through the regular

radio programs.

pvURING the summer Dr. Clyde Fisher,

^-^ curator of the department of astronomy

and president of the Amateur Astronomers

Association, made a trip to the Southwest in

order to study Meteor Crater and to visit the

large astronomical observatories in that part of

the country'. From Winslow, Arizona, he flew

bj' plane to Meteor Crater, twenty miles to the

westward, and photographed this unique forma-

tion from a two-thousand foot altitude. Doctor

Fisher was convinced by his examination that

the only adequate explanation of the cause of

the crater is the impact on the earth's surface of

a giant meteorite. The crater is four-fifths of a

mile in diameter and nearly six himdred feet

deep, and closely resembles the craters on the

moon, although it is the only one of its kind

known on the earth. After photographing it

from the air. Doctor Fisher made studies from

the ground, photographing it from the rim and

from the bottom. Doctor Fisher also \asited

Lowell Observatory in Flagstaff, Arizona, where

he examined the discovery plate of the planet

Pluto, and looked through the big telescope with

which Professor Percival Lowell made his

famous studies of Mars. He also visited Mt.

Wilson Observatory in Pasadena, the home of the

largest telescope in the world.

BIRDS

/^UTRAM Bangs, curator of ornithology in

^^ the Museum of Comparative Zoology,

with which he had been connected for thirt}'-

two years, died at his home in Wareham, Mas-
sachusetts, on September 22, 1932, in his seven-

tieth year.

His pubUcations cover in time a period of

fifty years and relate to the birds of the greater

part of the earth. The combined result of care-

ful studies and sound judgment, they reflect

the character of the man himself and form a

notable contribution to our knowledge of the

relationships and distribution of birds.

\\'hile Bangs's achievements gained for him the

respect and esteem of his fellow-workers, his

personality won their affection. Generous,

fair-minded, cordially helpful, he filled a unique

place in the fellowship of ornithologists.

/COLLECTING Wild Bird Songs.—Not all

^^ field expeditions need necessarily be in far

off chmes. Thus Albert R. Brand, associate in

ornithology at the American Museum, spent

most of the spring and summer months this year

collecting .songs of native wild birds. New York
and adjacent .states sufficed as hunting territory'.

In a small Ford truck equipped with a "movie-

tone" sound recording camera, amplifiers, and

microphones, the sound recorders sought quiet

woodland stretches wherein to stalk their game.

Microphones were set up in the open, cables

run out from the truck, and the sound vibra-

tions of the singing birds were photographed on

sensitized film. In all, the songs and calls of

about ninety species of our common birds were

thus secured. Many of these recordings were

made no farther away than Westchester Coimty,

Lake Hopatcong, New Jersey, and Bear Moun-
tain Park. A number of recordings were taken in

and around Ithaca, New York, with the depart-

ment of ornithology of Cornell University co-

operating.

After the film has been developed it can be

heard by plaj-ing it through an ordinary sound

motion picture machine. Later it is transferred

to wax discs, and from these phonograph records

are stamped. In this manner the first collec-

tion of the actual songs of wild birds is being

amassed.

HISTORY OF THE EARTH

\ /ARVE Clay Investigation.—W^ith the aid

^ of a field fund supplied by Mr. Childs Frick,

Dr. Chester A. Reeds resumed his investigation

of the varved clay deposits in the vicinity of

New York during the month of September.

During this time he was assisted in the field by

Messrs. S. C. Happ and B. Zellner and in the

laboratory by Mr. P. B. Hill.

"UTiile some attention was given to the previ-

ously studied deposits in the Hackensack and

Hudson River valleys, most of the time was

confined to the securing of sections taken from

borings in the glacial Lake Passaic deposits

south of Morristown, New Jersey, where sedi-

ments seventy feet in thickness have been en-

countered in well records. With the aid of

specially devised apparatus, consecutive samples,

each 20 inches in length, were taken from various

holes to a depth of 32 feet. These samples show

numerous bands, which alternate in color—

a
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lifi'htiT l):iiul fill" till' siiriiiiifr ilc|Hisil imi ;iiiil :i

darker one lni" the w iiilcr scMsoti. 'I'lic prnlilciii is

to secure as eumplete a sec-tiun as pussihle and

then count the number of bands represented,

allo\vin<T (^le light and one dark band for eacli

year. The total iiumlier of banils represented for

this loeality is of scientific interest in that when

this record is finally secured, it will indicate how

many consecutive summers and winters, or years,

the ice of the last Kl;ici:ition stood at its terminal

moraine at Alorristown and Summit, New .Jersey.

A HOME-MAKING BAT

nPHE following interesting note on bats has
•* been contributed by Dr. Frank M. Chapman

:

"On the morning of January 9, 1932, near

Station No. 6 on the Shannon Trail, Barro

Colorado Island, C. Z., I frightened a bat from

an overhanging palm leaf. Examination showed

that both vanes of the leaf whence the bat flew

were cut diagonally to the midrib of the leaf, so

that their terminal portions drooped downward

to form a tentlike shelter. In the same palm I

discovered a second leaf similarly treated beneath

which, at the apex of the "tent," a single bat

was hanging. In a neighboring palm of the same

species a third bat was found whose home re-

A BAT-INHABITED PALM
Showing leaves at right and left cut by the bats to form the

tentlike shelter within which they roost

LEAF OF PALM
(Geonoma deciirrens Wendl.)

Left: Showing the cuts made by Watson's bat at each side of the midrib
Right: Showing manner in which the apical portions after being cut by

Watson's bat hang downward to form a tentlike shelter

sembled those of the first two. The

palm, identified by Dr. Liberty H.

Bailey from my photographs as Geo-

noma decurrens Wendl., is locally com-

mon on Barro Colorado. At intervals

during the remainder of the winter I

examined many individuals but with-

out finding additional bat-inhabited

leaves. This bat, which, with Mr.

George G. Goodwin's assistance, I have

identified as Artibeus watsoni Thomas,

is apparently, therefore, not common
on the island.

The manner and direction in which

the leaves are cut indicate that this

work is performed by the bat's teeth

with the object of providing a retreat

in which to pass the da}-. The accom-

panying photographs tell then* own
storv."

»* J» ,* »!*

Since the preceding note was placed

in type Doctor Chapman writes that

he has seen a paper by Dr. Thomas
Barbour (Quart. Rev. Biol, Sept., 1932,

pp. 307-312) proving conclusively that

another species of bat (Uroderma biloba-

tum) in the Canal Zone, creates a roost-

ing shelter for itself b}- cutting the

leaves of a palm (Prichardea pacifica) in
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GENERAL VIEW OF THE MESA OF NECAXA
The administration buildings are located on the mesa. In the background stretches the trackless wilderness of the Sierra

de Puebla

a manner essentially similar to that employed

by Artibeus watsoni as just described.

MAMMALS
CMALL Mammals from New Hampshire.—
^ Mr. Deane Mather, volunteer assistant in

the department of mammals, spent some months
during the past summer collecting small mammals
at Mt. Washington, New Hampshire. The speci-

mens, which he has tm-ned over to the American

Museum, include two topotypes and two species

new to the Museum's collections.

/^ EORGE Goodwin, assistant curator in the
^"^ department of mammals, has obtained fifty

live white-footed mice in Cedarhurst, Long
Is and. These are to be shipped to Prof. Emil
Brumpt, head of the department of parasitology

o the University of Paris, who will use them in

experimental work.

MINERALS

HTHE "Round Table" Talk.—One of the

difficult problems in the extension education
service now being carried on by Dr. H. P. Whit-
lock in the halls of the department of minerals

and gems at the American Museum, is the hand-

ling of groups of from fifteen to thirty persons.

Units of less than fifteen can easily be addressed

while assembled in front of a five-foot-long case,

and so moved on from case to case, and groups

numbering more than thirty are best handled in

one of the School Service Building assembly

rooms. For the medium-sized group, however,

i.e., from fifteen to thirty, the department has

adopted the method of using the central table in

the Morgan Hall as a point from which to

address informally the group which is seated

on the stone bench facing the table and on chairs

surrounding it on three sides. Hand specimens

can be circulated and photographic enlargements

and charts may be set upright on ths table, the

former with back supports like those attached to

photographic frames.

Topics of too general a nature to be handled

by a "tour of the cases" can be successfully

presented in this way. For example. Doctor

Whitlock has within the past year spoken to

medium-sized groups on "Elementary Crystal-

lography," "Distribution of the World's Metals,"

"Diamond Pohshing," "The Common Minerals,"

and "How Atoms Build."
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LIVING INVERTEBRATES
A Nkw Series of Rotifer Models, illustnit-

•^ *
iiifi tho (omparative anatomy of six tyi)ical

spcoies of rotifers, has just \)ccn installed in the

Darwin Hall of the American Museum. The
rotifers are extremely variable in shape and

external characters throughout the various

species comprising; the group. Much of the

internal anatomy is typical!}^ the same, but with

certain characteristic and striking peculiarities

typical of each species. This series is intended to

illustrate these points by showing through the

transparent models the internal organs with

corresponding sets of structures colored similarly

throughout the series.

The models are the skillful work of Mr.

Herman O. Mueller, and the data, materials, and

critical supervision are due to the cooperation of

research associate Frank J. Myers of Ventnor,

New Jersey, who is an acknowledged authority

on rotifers.

SCIENCE OF MAN
"\Y/HERE the Jade TigerWas Discovered.—
^^ Below and on page 556 are pictures of the

great power plant at Necaxa, Fuebla, during the

const I'uct idti (if winch llic jailc tigci' described on

pp. 512 5'2() of this issue was di.scovered. These

photograjjhs were furnished through the courtesy

of Mr. W. H. Fra.ser, general manager of the

Compania Mexicana de Luz y Fuerza Motriz,

which maintains the j)lant to supph' light and

power for Mexico and for the railroad connecting

the capital with the coast. A high tension line

carries the power over the hundred miles separat-

ing Mexico City from Necaxa

The great plateau of which the Valley of

Mexico is part rises almost vertically from the

coast plain of Vera Cruz. Rivers having their

source in these mountains consequently drop

with tremendous force before they reach the

flat jungle region. The mesa of Necaxa, thrust

out like a buttress midway between the plain and

the peaks of the highland, afforded a means of

harnessing this power. Engineers constructed a

dam on the edge of this mesa, impounding the

Necaxa River. The water was then conducted

through great pipes which passed through tun-

nels to the bottom of a gorge 740 feet below. In

this manner tremendous force was generated to

run the turbines situated there. Later a second

NECAXA FROM THE AIR
Note the dam, the locks, and the ravine where the power houses are situated
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river, the Tenango, was dammed, and its water

connected with the Necaxa plant, so that how-

ever much the use of electricity may increase in

Mexico, there is an adequate means for its

production.

The scene at Necaxa is one of violent contrasts.

The camp situated on the mesa is in a temperate

climate, but the power houses in the gorge are

in the hot country. The living quarters of the

workmen and engineers are as modern as the

machinery, but in the surrounding hills live

Indians who retain their native dress and lan-

guage. There is a constant stream of Indian foot

traffic between the low country and the plateau;

but the power plant maintains its communica-

tion by means of a narrow gauge railroad, con-

necting with a branch of the National Unes.

Necaxa is barely accessible by motor car in the

dry season, so that for much of the year the rail-

road and foot paths represent without inter-

mediary phase the two extremes of transport.

Until recently communication with the low

country was on foot or on horseback, but now a

pipe Une paralleled by a road just passable by

motor, after a spell of dry weather, has been put

through from the Tuxpan oil fields to Mexico

City.

To achieve in so desolate a spot a project of

such advantage to the people of Mexico is one

of the great engineering feats of our era and a

monument to British initiative. It is indeed

most fortunate that this vast undertaking should

have produced, as the merest of by-products,

our small jade tiger.

Of the Olmecs whom we thought to be the

makers of the tiger, very little is known. Perhaps

the fullest account of them is given by Fray

Bernardino de Sahagun (1499-1590) in his

Historia de la Cosas de Nueva Espana, Book X,

Chapter XXIX, pp. 136-137 of Volume III of

the Bustamente Edition of 1830. "Paragraph

Tenth: of the Olmecas, Uixtoti, and Mixtecas:

Those who are thus named live toward the

sunrise, and they call them also Tenime, because

they speak a barbarous language; and they say

that they are Toltecs which means workers in all

the important crafts and cunning in everything,

and that they are descendants of the Toltecs as

has been mentioned above; and they are powerful

because their lands are very rich, fertile, and

abundant in that every kind of sustenance is

given in profusion. Growing there are much
cocoa and the flower or kind of aromatic called

teunacaztli. There also grows there ulli (rubber)

which is the black gum of a tree which is called

olli, and the flower they call iploxuchitl and all the

other flowers which are very valuable. Here also

is found the source of the birds which produce

very rich plumage, and parrots great and small

and the bird which they call quelzaltatoll (quetzal

or trogon). Also there are taken from there very

valuable stones of chalchihuites (jade) and

turquoise, and here also are found much gold

and silver.

"The land is certainly most fertile, so that the

ancients call it Tlalocan which means land of

riches or earthly paradise..

"Their dress was in diverse styles: some wore

blankets, others garments like small coats, others

breech clouts with which they covered their

nakedness. Their women are great weavers

very neat in working cloth, and rightly so for they

are of such a good rich land. They wear as

charms wide bracelets and anklets of gold, strings

of stone beads on their wTists, and jewels of these

and of gold at the neck. They also wear sandals

like the men, but those of the latter are finer

They also use sandals made of rubber.

"It was said of these people because they were

rich and because nothing necessary was lacking

to them that they were the sons of Quetzalcoatl,

because the ancients believed that he who was

prosperous, rich and fortunate was the intimate

and friend of the said Quetzalcoatl.

"They used neither more nor less than the

following: bows, arrows, and wide knives to

defend themselves from the savage beasts which

they saw in the mountains.

"There are many of these people who are

Nahuas or Mexicans."—G. C. V.

VERTEBRATE PALEONTOLOGY
PRESIDENT OsBORN Visits Nebraska State

Museum.—The splendid collection of fossils

which Dr. E. H. Barbour and his students have

brought together in Morrill Hall at the Nebraska

State Museum at Lincoln, was the subject of re-

search, by no less than four curators of the Ameri-

canMuseum during the past summer. Childs Frick

was especially interested in the fossil bones of

horses and the ancient carnivores of Nebraska;

Barnum Brown paused for a visit while on his

way to the Rocky Mountains in Wyoming, where

he was planning to search for dinosaur remains;

and more recently President Henry Fairfield

Osborn made a two-days' visit to the museum in

company with Dr. Walter Granger. After a

tour of the fossil corridors, President Osborn

settled down to the task which had brought him

to Morrill Hall viz. the study of the fine fossil

elephant from Brown County, Nebraska. Quite

a little of the elephant material in Morrill Hall

will have an important place in President Osborn's

Monograph on the Proboscidea and every effort

was made by the staff of the Museum to facili-
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tate his work during his short sojourn there.

When resuming the weekly Nebraska State

Museum broadcast talks from Morrill Hall in

Septemt)er, Mr. J. G. Collins, the assistant

curator of its department of geology, devoted

a large part of the talk to President Osborn's

visit, and referred to him as follows:

"You are doubtless familiar with his name, it

has long been a household word in the scientific

world, and not only among students but among
the educated public, for Doctor Osborn is one

of those rare and priceless men in a generation

who are able not only to gain great knowledge

by their intensive studies but to tell the public in

understandable language what it is all about,

and while he has written no end of books and

phamphlets for the consumption of his scientific

brethren, he has also WTitten several most fas-

cinating volumes for his lay brethren."

C CARRITT Patagoxian Expedition.—Work
^ is advancing rapidly on the results of the

Scarritt Patagonian Expedition. As previously

reported in Natural History, the chief purpose

of the expedition was to collect and stud}' the

fossil remains of the oldest mammals of South

America, and a large collection was brought back

from Patagonia last year. Work on the prepara-

tion and restoration of these fossils is now nearing

completion, although some of the more striking

and complete specimens have not yet been

prepared.

The scientific results of the expedition will be

presented in a series of preliminary papers, fol-

lowed by a complete memoir of the whole subject.

Seven preliminarj^ papers have already been

published, three more \yill appear almost imme-
diately, and several others are in press or nearlj^

complete. Work on the memoir is also progres-

sing steadily.

Among the results already published are some
of unusual interest. It has, for instance, been

shown that even the earliest mammals of South

America were subject to disease, and two speci-

mens showing severe rheumatism of the backbone

were discovered. For many years there has been

debate as to whether dinosaurs survived longer in

South America than elsewhere, and the debate

seems to be ended by the results of this work,

which are opposed to the reality of such survival.

Another preliminary note points out that arma-

dillos are a very ancient group, and refers to a

remarkable new specimen with enamel on the

permanent teeth, never before known in ^ny of

the armadillos or their allies. Naming and

description of the man}- hitherto unknown species

discovered by the expedition has also begun in

recent publications.

A paper still in press will describe a new fossil

snake of enormous size,, undoubtedly well over

thirty feet in length when alive. It is related to

modern boas and pythons, but like most gigantic

extinct animals probably was not the direct

ancestor of its modern relatives.

In the preparation of the material, it was a

pleasant surprise to find that one of the speci-

mens, still in the rock when collected, turned out

to be the skull of a very rare mammal, Trigonosty-

lops, hitherto known chiefly from a few isolated

teeth. The skull is one of the most extraordinary

ever discovered and shows that this animal was
only very distantly related to any others known.

—G. G. S.

BROADCASTING BY
THE AMERICAN MUSEUM

"THROUGH the courtesy of the Columbia
•*• Broadcasting S.ystem the American Museum
has instituted a radio broadcasting period on a

coast to coast network over Station WABC each

Thursday afternoon from 2:15 to 2:30, from
October 27 until May, 1933. Members of the

scientific staff are giving these talks on behalf

of the Museum.
In October three talks were given over WJZ

through the coiu-tesy of the National Broad-

casting Company. The first, over a coast to

coast network, on October 9, was I y Clyde Fisher,

whose subject was "EcHpse Adventures." On
October 23, Roy Chapman Andrews over an
international network spoke on "Explorations in

the Gobi." On October 30, James L. Clark

talked on "Hunting the Giant Eland in the

Sudan."

A series of talks will also be broadcast over

Station WNYC by members of the department

of education in biweekly periods, on Thursday
evenings from 8:15 to 8:30.

AJMERICAN MUSEUM LIBRARY

With the publication of the eleventh and

twelfth volumes, Rex Brasher's stupendous work
on the Birds and Trees of North America has been

brought to a close. The Library is most fortunate

in having the complete series through the

generosity of Mrs. Wheeler H. Page.

^ Illustrations of Japanese Aquatic Pkints and
Animals is a collection of beautiful plates re-

produced with the care and artistry which are

characteristic of the Japanese. The explanations

are in Japanese and English. The second and

final volume, just received, came as a gift from

the pubHshers, the Fisheries Society of Japan,

who were also the donors of Volume I.

The Birds of Minnesota by Dr. Thomas S.

Roberts, an exhaustive two-volume work,
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superbly illustrated, has been received on ex-

change from the University of Minnesota. It

forms a most important addition to American

ornithological literature and will be of endless

value to the Library.

As an exchange from Fisk University, the

Library has had the good fortune to acquire a

copy of Mrs. Fanny R. Bandelier's translation of

Fray Bernardino de Sahagun's A History of

Ancient Mexico. This translation from the

Spanish version of Carlos Maria de Bustamante

now makes available in the English language

the "RTitings of that earliest great historian in the

New World, who is today also recognized as the

first true ethnologist.

Two other works of unusual appeal to the eye

are the second volume of Ars Americana, en-

titled "L'Ancienne Civilization des Barreales

du Nord-Ouest Argentin," by Salvador Debene-

detti, and L'Art Precolombien, by Adolphe Basler

and Ernest Bnmamer. Both are quartos, mag-

nificently illustrated, partly in color, and depict

primitive South American art, especially the

work in stone and pottery.

NEW PUBLICATIONS

A Contribution to the Paleobotany of the Eocene of
Texas. (Bulletin Agricult. and Mechan. College of

Texas. 1931. Vol. 2, No. 5.)

T EAVES of long ago! Autumn—and broad
•*—

' leaves fluttering down! What an immense

quantity of leaves falls each j^ear,—in forests, in

valleys, on mountain-sides. And j^et, when the

winter's rain and wind have done their work,

they are all gone—gone like the snows of yester-

year.

But not quite all. Here and there some straj^

lucky leaf escapes this sad fate. Perchance it

falls into a lake or into the shallow sea, and so

comes to rest on the soft, velvety sediment at the

bottom; there it stretches it? weary little limbs

—

weary from battling with cruel windj and hard

rocks—and sleeps on and on—almost endlessly

—

until at last it is transmuted into a fossil leaf.

These thoughts flitted through my mind as I

turned the pages of a large, quarto monograph
on the fossil plants, mostly leaves, of Texas. It

is b}^ Prof. O. M. Ball, and is entitled, rather

modestly, A Contribution to the Paleobotany of the

Eocene of Texas.

In this work Doctor Ball summarizes years of

study of the paleobotany of Texas. In the

Eocene age, many millions of years ago, the

primeval forests of Texas possessed many kinds

of trees, among them some that differed only

specifically from trees around us today. Their

fossil leaves, pictured in the numerous plates in

the memoir, will have a familiar look to anyone

accustomed to observe trees and their leaves.

There were in those forests hickory trees and wal-

nut trees, fig trees and catalpas, and a great many
other trees and shrubs not so generally familiar.

By the aid of these leaves we can see in

our mind's eye the great forests of tall, stately

trees covering vast stretches of land in Texas,

in that dimly remote time we call Eocene. These

forests were not confined to Texas. Professor

Ball gives tables showing the range of many of

these ancient trees of Texas, at that time,

through other states of the South.

Many of the species in this memoir were pre-

viously named and described by Prof. E. W.
Berry, the noted paleobotanist of Johns Hopkins.

But Professor Ball here correlates and synthesizes

these earlier studies with his owti investigations

extending over years, and gives a complete sum-

mary of the Texan Eocene flora.

One page, at the end of the memoir, should

prove of great interest to entomologists. Despite

years of intensive collecting, and although

multitudes of leaves were obtained, only two

fossil reUcs were found of all the abounding insect

life that hovered and flitted through those

ancient forests—a wing of a dragon flj^, and a

wing of an ant. What a commentary on the

"imperfection of the geological record."

—L. HUSAKOF.

NEW MEMBERS

Since the last issue of Natural History, the following
persons have been elected members of the American Mu-
seum, making the total membership 11,428.

Amiual Members

Rev. Sister M. Clarissa.

Mesdames Clarisse K. Jaffe, Edward F. Westox,
Florence H. Willstatter, J. Walter Wood.
Misses FR.tN'CES Anne Farrelly, Thea J. Silverstein,
Margaret Storey, Margaret Achesox Stu.\rt, Eliza-
beth Meta Ware.
Dr. Ramsay Spillman.

Messrs. Willi.'^m G. Beckett, Colix B. Campbell,
Ch.^kles R. Schoexfeld, M. Richard Sixclair.

Associate Members
Dr. Myrtle E. Johnson.
Mesdames L. A. Elliott, Bessie B. Ellis, Jas. A. Shepard,

L. A. Vax Kleeck, H. H. Work.
Misses Alma Allex, An^xe Baumaxn, Helen C.\tchixgs,
Mary E. Couxselmax, .Tessie C. McCrumb, Isabel
Tudela.

Doctors Carlos Guillermo Aguayo, Roy F. Duxmire,
Thomas Horace Ev.^xs, Lloyd A. Rider.

Major Percy Horace Gordox Powell-Cotton.

Messrs. E. Grady Barxett, Charles Beyer, Nicolo
Bosco, H. G. Bradwell, George A. Bricault, William
Buxker, F. Cirugeda, George A. Cornish, E. E.
Devereux, C. p. Geiger, Edward W. Hartung, .Iero.me

F. IIeyn, L. S. Hirsch, Octavics Knight, Walter C.
Mead, Sterling L. Moak, Hall C. Park, Robert O.

Pawling, Hustace H. Poor, John A. Redfield, Joseph
Ricci, Charles C. Russell, G. W. Shultz, Andrew E.
Smith, Richard Thomas Sullivan, Geo. L. Webb,
Donald S. White, Gilbert Congdon Wood. Jr., Al-
bert S. Wright.
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BLAZING THE TRAIL

ROY Chapman Andrews, who has only re-

cently returned from China, has written for

the January-February number of Natural His-

tory a fascinating article on certain of the

inhabitants of the Gobi Desert. For some reason

the lowly ass has long been thought of by lordly

humans as being the very apotheosis of stupidity.

Yet, as is so often the case, we have been far

froin right, and the wild ass of the Gobi Desert is

anything but what popular prejudice might

imagine it to be. Fleet enough to test the speed

even of the Central Asiatic Expedition's motor

cars, and capable enough

to glean a satisfactory liv-

ing in a land so nearly

devoid of grass and water

as to be one of the world's

greatest deserts, this ani-

mal, mth his enemies and

associates, proves to be

remarkably interesting

when seen through Doctor

Andrews' eyes.

CORTEZ in Mexico fills

more than a few

pages of early American

history, but his efficiency

as a conqueror was more

than equalled by his

ability as a destroyer. The

result is that archffiolo-

gists have had an enor-

mous task in piecing to-

gether the broken frag-

ments of a once great

civilization and of learning

enough of the details of

the hfe and art and in-

dustry of the Aztecs and

their neighbors to make the matter reasonably

clear to present-day readers.

Dr. George C. Vaillant, who has worked for

years among the ruins of old Mexico, has written

an article on the Valley of Mexico as that land

was just before the coming of the Spaniards.

The article will appear in the next number of

Natural History, and will describe the temples

and palaces, the places of sacrifice, the manners

and customs of this fascinatingly beautiful, if

somewhat bloody region.

ALFRED M. Bailey, director of the Chicago

>• Academy of Sciences, has a marvelous

facility in photographing birds, and we are

fortunately able to obtain from him occasional

articles telling of his activities in this very

pleasant and appealing labor. In the next

number of Natural History he w411 tell of his

experiences in photographing the avocet, and of

imposing on the willingness of a female avocet

in getting her to hatch a clutch of hens' eggs in

place of her own.

MONT Pelee is a West Indian Vesuvius

quiet enough at times but retaining within

its vast depths the fires that occasionally burst

forth. For the next

number of this magazine.

Dr. C. A. Reeds has

wTitten an article dealing

with this vlocano and its

most recent eruption, as

well as with Mr. Frank A.

Ferret and this volcanolo-

gist's new museum. Here

upon the foundation of a

villa destroyed by an

eruption, the new museum
stands, while with this as

a laboratory, studies of the

great volcano's moods

and activities are made.

The article is to be illus-

trated by Mr. Ferret's

remarkable photographs.

SCULPTURES FROM ANGKOR

THE examples of Khmer sculpture

reproduced with fidelity by Mr.

Arthur A. Jansson, staff artist, for

the cover of this issue of Natural
History are representative speci-

mens of Cambodian art. The head

is based on an original exhibited in

the Albert Sari-aut Museum of

Khmer Art at Pnom Penh. Sculp-

tured heads such as this one are

frequently found broken off from

the body which represented a seated

Buddha, a dominant diety in the

Khmer pantheon. There is no

attempt at portraiture here. The

artist has sought rather to achieve a

type, peculiarly appropriate to the

characteristics of the divinity.

The relief depicting the dancing

figui-es is still in place at Angkor. In

spite of its antiquity these dancing

girls have a contemporaneity be-

stowed upon them by virtue of the

preservation in the modern dances

of these ancient and traditional

postures.

A'
on insect

contrasts has been

contributed to Natural

History by Paul Gris-

wold Howes, of the Bruce

Museum, Greenwich,

Connecticut. This will

appear in the January-

February number, and will be illustrated by some

of Mr. Howes' highly unusual photographs of

wasps and wasps' nests.

MR. G. H. H. T.\TE of the American Museum's

department of mammalogy, who has lead

several highly succes.sful expeditions to various

parts of South America, has written an article

for the next number on his experiences among

the mountains of Bolivia.

LACK of space prevents the Usting of other

articles that we shall pubUsh in the coming

number. We beUeve, however, that they will all

prove to be thoroughly entertaining.

I
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THE AMERICAN MUSEUM OF NATURAL HISTORY
FOUNDED IN 1869

SIXTY-ONE years of public and scientific service have won for the American Museum of Natural
History a position of recognized importance in the educational and scientific life of the nation,

and in the progress of civilization throughout the world. Expeditions from the American
Museum and members of the scientific staff are interested in facts of science wherever they

may be found. As a result, representatives of this institution are forever studying, investigat-

ing, exploring, not merely in their laboratories and their libraries, but actually in the field, in remote
and uncivilized corners of the world, as well as in lands nearer home.

From these adventuring scientists and from observers and scientists connected with other
institutions, Natural History Magazine obtains the articles that it publishes. Thus it is able

to present to the members of the American Museum the most fascinating, the most important,
and the most dramatic of the facts that are being added to the sum total of human knowledge.

MEIMBERSHIP NEARLY TWELVE THOUSAND
For the enlargement of its collections, for the support of its exploration and scientific research,

and for the maintenance of its many pubhcations, the American Museum is dependent wholly upon
members' fees and the generosity of its friends. Nearly 12,000 members are now enrolled and
are thus supporting the work of the Museum. There are ten different classes of members, which
are as follows:

Associate Member
Annual iMember

Sustaining Member
Life Member .

Fellow .

Patron .

Associate Benefactor

Associate Founder

Benefactor

Endowment Member

annually $3

annually SIC

armually $25

$500

$1,000

$10,000

$25,000

$50,000

$100,000

Memberships are open to all those interested in natural history and in the American Museum.
Subscriptions by check, and inquiries regarding membership should be addressed: James H. Perkins,

Treasurer, American Museum of Natural History, New York City.

FREE TO MEMBERS
NATURAL HISTORY: JOURNAL OF THE AMERICAN MUSEUM

This magazine, published bi-monthly by the American Museum, is sent to all classes of members
as one of their privileges.

AUTUMN AND SPRING COURSES OF PUBLIC LECTURES
Series of illustrated lectures held on alternate Thursday evenings in the autumn and spring of

the year are open only to members of the class of $10 annually or higher or to those holding tickets

given them by members.

In addition to these lectures, illustrated stories for the children of members are presented on
alternate Saturdaj^ mornings in the autumn and in the spring.

MEMBERS' CLUB ROOM AND GUIDE SERVICE
A handsome room on the third floor of the Museum, equipped with every convenience for rest,

reading, and correspondence, is set apart during Museum hours for the exclusive use of members
when \-isiting the ]\luseum. Members are also privileged to avail themselves of the services of an
instructor for guidance.



SCIENCE /¥ MUSEUM M RESEARCH
EDUCATION II ^i^fk^ Ml EXPLORATION

IXTIETH ANNIVERSARY ENDOWMENT FUND. Already, S2,500,000 has been

contributed to this 810,000,000 fund, opened in January, 1929, to commemorate the Six-

tieth Anniversary of the Founding of the American Museum of Natural Historj' and to

further the growth of its world-wide activities in Exploration, Research, Preparation,

Exhibition, Publication, and Education. Committees are now engaged in seeking the $7,500,000

which remains to be contributed. It is greatly to be desired that this fund, so vital to the scien-

tific and educational progress of the Museum, shall reach completion at an early date.

EXPEDITIONS from the American Museum have been constantly in the field for years, gather-

ing information in many odd corners of the world. During 1931 twenty-three expeditions visited

many distant portions of the globe. In 1932, however, owing to the limitations of funds, expeditions

will necessarily have to be ehminated except as they are financed by gifts. In this work of exploration,

consequently, the American Museum especially needs the generous help of its many friends in order

to further the scientific work of the institution. Contributions to this phase of the work of the

Museum are of more than usual value, and the Museum will be glad to discuss any angle of its de-

laj'ed program of exploration wath anyone interested in aiding this work financially.

SCIENTIFIC PUBLICATIONS of the Museum, based on its explorations and the study

of its collections, include the Memoirs, devoted to monographs requiring large or fine illustrations

and exhaustive treatment; the Bulletin, issued in octavo form since 1881, dealing with the scientific

activities of the departments except for the department of anthropologj^ ; the Anthropological

Papers, which record the work of the department of anthropology; and Novitates, which are devoted

to the publication of preliminary scientific announcements, descriptions of new forms, and similar

matter.

POPULAR PUBLICATIONS, as well as scientific ones, come from the American Museum
Press, which is housed within the Museum itself. In addition to Natural History Magazine,

the journal of the American Museum, the popular publications include many handbooks, which

deal with subjects illustrated by the collections, and guide leaflets which describe individual exhibits

or series of exhibits that are of especial interest or importance. These are all available at purely

nominal cost to anyone who cares for them.

THE LIBRARY of the American Museum is available for those interested in scientific re-

search or study on natural history subjects. It contains 108,000 volumes, and for the accommo-

dation of those who wish to use this storehouse of knowledge, a weU-equipped and well-manned

reading room is provided. The LIBRARY maj^ be called upon for detailed lists of both popular

and scientific publications with their prices.

COLLEGE AND UNIVERSITY SERVICE. The President of the Museum and the Cura-

tor of Public Education are constantly extending and intensifying the courses of college and uni-

versity instruction. Among some of the institutions with which the Museum is cooperating are

Columbia University, New York University, College of the City of New York, Hunter College,

University of Vermont, Lafayette College, Yale University, and Rutgers College.

PUBLIC AND NORMAL SCHOOL SERVICE. The increased facihties offered by this

department of the Museum make it possible to augment greatly the Museum's work, not only in

New York City public schools, but also throughout the United States. More than 27,945,076 con-

tacts were made with boys and girls in the schools of Greater New York alone, and educational

institutions in more than thirty-three states took advantage of the Museum's free film service during

1931. Inquiries from all over the United States, and even from many foreign countries are constantly

coming to the school service department. Thousands of lantern shdes are prepared at cost for

distant educational institutions, and the American Museum, because of this and other phases of

its work, can more and more be considered not a local but a national—even an international

—

inluitution.

THE AMERICAN MUSEUM OF NATURAL HISTORY
77th STREET and CENTRAL PARK WEST

NEW YORK, N. Y.










