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SILKEY ANT-EATER

o at a tonch, the little creature assumes a mikst
remarkable attitmde™
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A SILKY EATER OF ANTS

By Winriam Beesk.

HREE million years ago a '[J.erfq_-q_:t_l}- gm_nd
white ant lived on the earth. His fossil-
ized remains have been so well preserved

that there is no doubt of his presence and aetiv-
ity in that dim, distant past. Together wich
many of his fellows. he left the impression of
his body in the mud of that far off time. and
since then the mud has hardened to stone, been
buried under thousands of centuries of other
mud and stone, and at last split open by inquis-
itive scientists and the ant impressions recog-
nized from their striking resemblance to their
rather distant relatives living on the topmost
stratum of the earth today. Hence my right to
the adjective “white” in referring to fossils, an
adjective of considerable importance, as it in-
dicates that these insects are not really ants at
all, and removes them from Soloman’s entomo-
logical advice, in identity although not in un-
worthiness. For white ants or termites are re-
lated much more closely to dragonflies than to
ordinary ants. Though today they have devel-
oped a marvellously intricate social life. yet they
and their relatives trace their lincage back with
almost no change in structure an unthinkably
longer time than man and his immediate fore-
bears have taken to evolve.

I have devoted this whele paragraph to the
white ant because of the importance of his re-
lation to my subject from quite another view-
point—a rather unkind one—that of the food
which he, and his billions of brethren, seattered
over all the face of the world, furnish to hosts
of animals, birds, reptiles and ant-eaters in par-
tieular. True ants, Soloman's kind, which make
slaves and wage wars. are devoured by many

creatures, bul these inseets are all Havored more
or less strongly with formic aeid. and must be
an acquired taste. White ants or termites, on
the other hand, are, by all insect-eaters and
some others, considered a universal panacea for
hunger, and I have seen fishes leaping for them,
lizards risking dangers from hawk and man,
dogs. eats and Bornean squirrels snapping up
the winged hosts, while they furnish by far the
larger proportion of food of pheasants and
many other birds, The little Malayan bear has
been recorded several times as elawing apart
their nests and feeding upon these insects, al-
though the amount of debris which must be in-
cluded. makes this an execedingly adulterated
diet.

Termites are today so important an article of
diet on the earth, that certain animals have been
developed with this sole means of nourishment
in view. I have already related something of
the sealy ant-cater of Borneo.®* In South Amer-
ica, where these insects are exeeedingly abun-
dant. there are three animals set apart from all
others in structure and mode of life, to which
the ants are actually la raison d’etre. They
would probably become extinet or at least hard
pressed for food were the supply of termites
and ants to fail for a few weeks.

Some of the white ants build their nests in
trees, others are content with lowlier positions;
some of the nests are large and extremely hard,
some are smaller and less cement-like, while
still lesser structures are not lacking which offer
but little resistance to outside force, Like the
various sizes of big and little bears, we find

*Lool. Sor. Bull XVII. No. 5, p. 1141
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measured  exactly cight fecl.
This speeies is wholly terrestrial
and is oceasionally to be seen
making its way through the jun-=
gle or along the Indian trails,
or, as [ have twice observed it
swimming wide rivers and
erecks.  The head, and the long
hair of the back and tail project
above Lhe waler, and the crea-
ture makes surprisingly  good
time.

The tamandua or lesser ant-
eater is less frequently seen and
always in trees.  Last year one
was discovered rolled up in a

g ball resting in a low croteh. He
i : was picked out and we kept him
5 B alive,

A re i = T s
i ﬁ.%s} g Hm. Pygmy or Silky A\I!rlt—
- § B eater is by far the rarest of its
’ family, There are few speri-
“IIAVING DBTAINED A FIRM GRIP WITH BOTH HIND FEET, THE mens in museums and not one
LITTLE CREATURE BENDS FORWARD ias  been hrmlght alive to a

northern zoological garden. In

three tyvpes of ant-caters adapted to the varied July, a year ago. as I paddled along a jungle
building sites and the durability of the ant nests.  creck I saw my first Silky Ant-eater. It was

These three animals whose forms and aectiv- an overeast, late afternoon and the little crea-
ities have been moulded upon a single article of  ture had begun her hunting early, climbing

diet are the Great Ant-cater
or Ant-bear, (Myrmecophaga
jubata), the Lesser Ant-
cater or Tamandua, (Taman-
dua tetradaciyla), and the
Little Silky Ant-eater, (Cy-
clopes didactylus). It is said
that the latter occasionally
feeds on the larvae of ants
and wasps, but this has not
been confirmed. All three are
found about our tropical re-
search station in British Gui-
ana and all have now heen
represented by living speer-
mens in the Zoological Park.
Perhaps the best known is
the largest. which is by no
means innocuous, although its
diet is of so humble a charac-
ter. No man, single-handed,
eould overcome an ant-bear,
so strong are its muscles and
so effective its claws. The
last one observed in our vi-
cinity was killed at the Penal
Settlement by Mr. Frere,
which from nose to tail-tip

"HROSE AND ALL FOUR FEET COME TOGETHER ™
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“NO MATTER HOW MUCH HE 15 TEASED, XOT A SOUND

ESCAPES 1M "
slowly along a branch overhead. T was quite
cerlain of her sex, for 1 could distinetly see o
young ant-eater elinging to her fur. half be-
neath and half to one side. I had no gun, so
could only watch her through my glasses and
curse the horde of stinging ants which made
any ascent of the tree impossible.

A boviander gold miner was descending the
lower Cuyuni rapids late in September of the
present vear, when an unexpected cddy swung
his boat toward shore, and it erashed
into some bushes. When he had ™
pushed out again into the still water #
below. several small boughs  re-
mained on board. On one of these
was a round ball of fur. which, when
poked, turned toward the man with
such a comical. supplicating gesture
that he laughed and allowed the
small ereature to remain.

When the Penal Settlement was
reached 1 lifted the little ant-cater
carefully and received the same Iudi-
crous salaam. This was the first liv-
ing captive specimen of which I ever
had heard. so I devoted myself to
making him comfortable, both ount-
side and in.

His external wants were simple in
the extreme—in comparison those of
Omar were complex, with only the
bough in common, and this to sit
upon and not under. He was happy

in a eubic fool of space throughout
the day, and unless disturbed never
moved from the spol he had chosen
ab dawn. No circle plotted by mathe-
makician ¢ould be rounder than this
small being when engaged in pass-
ing the useless hours from dawn to
dusk. For him the sun is a wholly
useless member of the planetary sys-
tem, light is an evil thing, day some-
thing to be forgotten in sleep.

Having oblained a firm grip with
both hind feet upon o branch, the
little ereature bends forward and
down, unlil nose and all four feet
come together. Then the long pre-
hensile tail curls around, so evenly
that without wnwinding it, one ecan-
not tell on which side it starts or
ends. [t is always corled from the
right side around in front of the
feet, behind the left les.

From here on, the bare. ||i||ki-.]|—
red tail-grip forms a tiny eup be-
tween the feet, in which the sensitive little nose
is safely buried. The palms of the forefeel are
pressed logether, which brings the inbent. twin
claws of those limbs close above the face. thus
eifectively shielding all the delicate parts of the
hody.

Homer describes the Cyelopes of old as zi-
gantic troglodytes, cannibals with a single eye,
living a pastoral life in the far west, ignorant
of law and order, and fearing neither gods nor

“HE TURNED WITH A SUPPLICATING GESTURE™
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" body into the blow and the claws
COaEm down on the |:I|':|I~|"!I ar alih
thing which intervencs with most
surprising foree.

A nssistant iln"|||lilll'.-|_\.' received
v slieht serateli from such a stroke,
and required two weeks' Lreatment

Aihongh

thus quicscently awaiting attack. the

Lok .'-l.l.-||| I'.Illllll |||-i il .'.il|_'-

Silky Ant-eater is far lrom being
anarmed, even in addition to his
elaws. His thirty-two ribs are wid-

ened and flattened until they form
¢ box of bone. and with the
tted cont of fur. must of-

1 verika

fer an nost perfect protection to
an attacking snake, small owl or ear-
nivore. Though concealed beneath
a comonflage of fur. vet the ribs pro-
teck the vital organs as completely
as the external plates of the scaly
ant-cater or the armadillo.

“HE ENGEXDERS A FEELING OF PERFEC] BALAKNCE AND

SURENESS OF FOOTHOLD ™

men.  With our modern little ‘\Eih{'l‘i('.‘l] E'I.',rq'l'u!'u'.v.'
we can find no parallel, except as to the final
plirase.  But though more prosaically arboreal,
insectivorous, of avec denr yeur, vet the Silky
Ant-¢ater is not an unworthy namesake.

At a touch. at a trembling of the branch, the
little creature straightens up and assumes a
most remarkable attitude. The tail
tnkes a tight grip about the branch,
Both arms are raised in front of the
face, the red soles and the bright
pink muzzle showing as three strange
bits of brilliant color. The elaws are
lnid along the snout back of the tip,
and this weird posture brings to the
imagination thoughts of some strange
gnome performing an equally strange
religious rite, or an eery dwarf go-
ing through the movements of some
unknown, silent dance.

Thus swaying from side to side, in
slow incxplicable rhythm, the little
ant-eater awaits further attack on
the part of his disturber. At the
least touch on the upraised palms or
the snont, both limbs are brought
down as quick as a flash, and one has
to be on the alert to avoid getting a
vicious slash from the strong claws
which. like stilettos, shoot forth from
the line of the snout.

If the disturbanee is severe, the
creature puts its whole back and

The color of the fur on the hody

of this ant-eater is, in general, a

grizaled buffy grey, the hairs being long, dense,

and with a silvery gloss. On the head and legs

and tail this becomes a cold grey. A narrow

blackish-brown line on the erown broadens sad-

denly on the neck and back, narrowing and
dying out on the lower hack.

These colors and patterns are emphasized on

SKIN OF GREAT ANT-EATER
The animal measured exactly cight feet from nose Lo il-tip,

| T
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the under surface, and. added to the rosy spots
of color of the soles and muzzle, give it an un-
describably strange aspect.  The sides below
are vellowish buft, while toward the ecenter this
color changes to whitish grev. Down the full
length of the body in sharp contrast with the
surrounding hues extends a broad black line, of
even width, except where it widens out on the
throat. This sturdy little ereet columm of grey,
yellow and black fur, apparently faceless, top-
ped by a triangle of red, is like nothing else in
the world, and when at a tap on the branch it
suddenly arises from a mass of green leaves, all
effurts at similes or exact deseriptions are lope-
less.

His eves are black, prominent and monselike.
When open wide they are quite round, but more
often they are mere slits or are closed. Strange-
Iy enough the latter is the case at the moment
of expected attack, the ant-cater preferring to
shelter his eves with the elaws, and to trust to
reacting to the slightest touch, rather than to be
forewarned by sight. With all his strangeness
he is but a tiny beast, not more than fifteen
inches in length, of which more than Lalf is tail.

In walking, the two pairs of feet are used in
very different ways. The front feet are remark-
ably moditied, with the third toe developed at
the expense of all the others, and armed with a
large stont claw. The second finger has a small
slender elaw but the remainder do not appear
above the skin. When walking on a flat surface,
the two claws are bent inward and the foot rests
upon & great pad of flesh, a sort of globular
palm, which bulges like a boxing glove on the
outer side of the hand. On a branch, however,
the claws are slipped over and the branch rests
in the hollow of the front, flat part of the palm,
the claws forming one side, and the inner side
of the boxing glove the other.

The hind feet are interesting in a wholly dif-
ferent fashion. but even more efficient as organs
of climbing, Their grip is chameleon-like, zy-
godactyl. the sole being much extended heel-
wards, and very mobile, so that any irregularity
is seized, chameleon wise. with the four nearly

equal claws grasping one side and the pliant,
muscular sole and heel. the other. The great
sole cushion is supported by an exaggerated
heel bone, and a large. made-to-order, sesamoid
ossicle.

The ant-eater depends almost exclusively on
the grip of the hind feet and tail. seldom re-
leasing more than one at a time. These have
such power that, without effort he can rise slow-
Iy to full height, or lean sideways almost hor-

SOCIETY
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izontally from the braneh with no other sup-
port.

All his movemenls are slow
He engenders a feeling of unusual strength,
perfeet balanee and surencss of foothold. When
walking slowly down one braneh, if he ean
reach even a single leal of another, he clasps it
firmly and draws it toward him; then carvefully
steps, one foot at o time: vpon it, keeping his
tail hold until the last. No matter how much
he is teased, or annoyed, or shaken or left along,

amil deliberate.

no sound, not even sieh or hiss escapes  him.
His strange appearance and posturing lave
caused many strange legends to arise among the

natives, one of which is that he is the author of

the caprimulgine cev which echoes through the
jungles at night, like the ery of a lost soul—
Poor-me-one-oh-oh.  His senses seem extremely
dull. and he pays no attention to a threateninge
hand or stick swung a few inches from his eves.

Lf I sit or stand quietly, he climbs slowly and
painstakingly, all over me, showing not the
slightest fear, nor the knowledge that T am a
living ereature. But the least tremor of the
branch not wind-born, and he stiffens, ready, if
the disturbance should inerease. to rise into the
weird upright column, with hands raised in a
salaam of preparedness.

My Silky Ant-eater was wholly nocturnal,
and remained rolled up all day. [t is probable
that this fact makes his claws more of a defense
against danger, than sapping tools, for at night
the hosts of termites stream forth, sometimes
unprotected, more often beneath the flimsiest of
earthen tunnels, which need but a touch to ex-
pose the hurrying hosts within. [ placed a half
broken termite nest at his disposal, but he paid
little attention to it and ate but few of the in-
habitants. He thrived on two small sauncers of
cge and milk each day, leaning over the sanecer,
with forelimbs partly raised or on the ground.
He took the liquid with rapid darts of his long
worm-like tongue, oceasionally getting his whole
mouth immersed, which made him choke a bit.

Even more than the tamandua, the Silky Ant-
eater is structurally specialized for an arboreal
life. his hind feet being preeminently fitted for
climbing. His large collar bone and the unuo-
sual breadth and size of his ribs emphasize his
arboreal character. But he is quite at home on
the ground, even more so than his near rela-
tive. Onee my specimen escaped from his hox
and walked easily and with considerable specd
around five rooms looking for an exit to the
jungle. At last we found and rounded him up
as he was making for the one open door.

The written accounts of this creature show
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almost a total ignorance of his actions in life.
Ilustrations which show him upside down,
slothlike, and with a short rounded snout are
wholly at fault. He never suffers the inverted
position for a longer time than it takes to clam-
ber topside again. As to his snout, it is quite
long and slender, with a curious Homan bireak
in it. which with his usual half-shut eyes con-
veved an air of peevish aloofness which was
very characteristie and amusing.

When given the run of a large packing case,
he was constantly making his way over the
branclies and twigs, opensionally taking a few
laps at his milk and egg. When the first hint
of dawn appeared, he chose a small ealibred
eroteh, or the crossing place of two twigs, se-
cured a firm grip with both hind feel, one facing
front, the other backward, bowed into a perfect
sphere, and gave himself up to the luxury of
Cyclopean day-dreams.

TROOPS OF CHIMPANZEES, ON OPEN
PLAINS.

A LETTER DOF THRILLING INTEREST FROM
Mgr. R. I.. GarxER.
Fernan Vax, Gabon,
Congo Francais, October 1, 1917.

Dear Mr. Hornaday:

Your letter of June 18 came about the 20th
of August, and found me camped in a tent on
the south bank of Lake Ntyonga., an arm of
Lake Fernan Vaz, about four hours by canoe,
north-east of Omboui, where the post is located.

I have an ideal place here for our purposes
and if I had designed it myself, 1 doubt if I
could have done it so well as nature has. I am
building a new house here to shelter myself and
comrades from the approaching rains that are
now beginning. My new abode is on the margin
of the lake on the edge of a great plain stretch-
ing miles away to the southward and extending
about the same distance east and west. :

The plain (or plains) is traversed by wide
belts of forest which afford asylum to vast num-
bers of antelope. buffalo, chimpanzees, monkeys
and birds of countless kinds and numbers. On
the opposite side of the lake about a mile away
is a boundless forest, one of the favorite resorts
of the gorilla and the home of herds of elephants.

During all my experiences in Africa, throngh-
out twenty-five years of travel and sojourn in
the heart of the habitat of the chimpanzee, T
have seen here what T never saw before, and
that is schools of chimps playing out on the open

ZO0OLOGICAL SOCIETY

BULLETIN

plain, and crossing the plain in full view, a dis-
tance of nearly half o mile, and within three
hundred vards of a dozen natives at work on my
house.

One day a school of ten passed over the plain
in full view and the younger ones were gambol-
ing like human “kids.” Another day three
adults eame within less than two hundred yards
of us and seemed intensely eurious to learn what
we were doing.  Another day two mothers, each
carrying a baby, one on her back and the other
with the babe under her arm. clinging to her
side.

Yesterday a big, stoieal-looking fellow passed
within two hundred vards of us, and seemed
quite indifferent to the presence of my fourteen
crewhoys, cook, houscboy and myself. More
than & dozen times within the last few weeks,
from one bo ten crossed from bush to i.'lnlﬂ."ih1 and
rarely showed the least timidity.

[ am preparing to entertain them next year
in my garden, where I shall try to have a boon-
tiful supply of sugar cane and pineapples for
them to steal. I have postively forbidden any
of my people disturbing them in any way, by
chasing, velling or otherwise, as I want to see
how near 1 can come to taming them in a wild
state. Not that I expeect, in any sense, to tame
them as they are tamed in captivity ; but to get
them so that they can be closely approached,
studied and photographed in the open.

No doubt after the war closes there will be n
rush for such animals to restock the decimated
gardens of Europe, but the supply will be great-
ly restricted because of the new and stringent
regulations of the chase in these colonies. I am
truly glad of them, because in the past anybody
conld go out and slaughter whole bands of ani-
mals for $1.50 a year. Now, the sporting li-
cense is 51,000, and the commercial license $200,
and there are many restrictions on them. For
example, the chimps enjoy absolute protection
under all licenses, and it is nlmost as great a
penalty to kill one as it is to kill a man. The
maribou and several other kinds of birds are
absolutely immune, and hence the reckless
slaughter that formerly prevailed is now much
reduced.

Just at this moment five maribou are feeding
on the plain, three of them about sixty yards
away. They scem to be utterly indifferent lo
the presence of a score of people, nineteen of
them trying to persuade the twentieth man to
shoot one of those stately birds to feed a multi-
tude of ebony-colored gluttons.

Here they come! At this moment seven
chimps are crossing the plain, and now that they
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are aboul half way across four more are just in
sight, following in their wake. 1 am utterly
amazed at the conduct of these apes, and it is
to me certainly a new phase of their life.

I insist that Mr. Aschemeier, my taxidermist
companion, will not shoot at anything near our
domicile. A mile has always been my limit, and
I have always observed the rule myvself exeepe
for game birds. 1 can’t bear to have wmy ani
mal neighbors murdered, and they seem to know
that, for I long had three schools of monkeys
that made their home in the bush around my
clearing and often came to my Cruit rack, within
ten vards of the houwse, and stole bananas.

For four vears, two ibises nested iu a
just in front of my house, and mised with my
chickens in the vard. Three scho
boarded on me for over four veurs, and threee or
four antelope used to come three or four times
a week to eat manioe in my garden. Three pairs
of mocking-birds { 2} nested for several years in
a palm that stood within ten vards of my door,
Im fact. I have always guarded my wild neigh-
bors; and they seem to realize it.

e

H VP N [ i
HE of chimi)s

Here I have the finest Zoo Park possible. and
I shall try to keep it stocked. But I don't know
how long it will be my home.

Five times today I have seen chimps erossing
the open plains near us, in groups of eleven,
five. three, onc and two. counting the first two
groups as one, beeanse they were all in sight
al one time.

Yours very truly.
R. 1. GanxEn.

SOUTH AMERICAN FROGS,
By Hicnann Deckent

Ix THE amphibian collection of the Reptile
House are several large specimens of the

five fingered frogs. a species common in
northern South America. where they take the
place that the bullfrog oceupies in the United
States.

These ereatures are not true frogs, belonging
to the family Cystiguathidae, which is more
closely related to the toads and tree-toads. The
determining characters, however, are purely in-
ternal, therefore we will speak of these animals
as Frogs, especially since they resemble our true
frogs in appearance.

The specitic name, Leptodactylus pendactylus
means slender-fingered five-Tingered, and is giv-
en this frog on account of the possession by the
males of a spur on the inside of the hand, in ad-
dition to the regular four fingers. The color

BULLETIN . 1667
above is vich chocolate brown, with darker cross
bands and marblings,  The concealed part of
the thigh is brilliant crimson, the sides of the
body Temon or whitish vellow, and the throat
and abdomen are pale gray with purplish mar-

blings, A black band extends from the tip of
the snout through the nostril and eve. curving
over the ear-drum and ending at the insertion

of the arm.

The eve is large and prominent. The lower
hialf of the irvis is black, and the upper half a
beautiful pale bronee tint.  The skin is smooth,
moist. and when handled, very slippery, owing
to o strong and acrid seeretion.  ‘This secretion
has a very peeulinrt odor, is intensely bitter Lo
the taste, and serves perliaps. as o protection
against some of the On the
sides of the body are several rows of large
glands; some round and some oval in shape. The
head is very large. and the mouth is unoseally
wide, even for a frog.  There are no webs on
the fect and the fingers and toes are long and
slender for a frog of five and one-half inches
head and body length.

frog s endemies.

The habits of this species are terrestrinl and
nocturnal,  In their terrarvium, they sit bunched
together in the darkest corner during the day,
but at night they are quite aetive. continuously
making the rounds of their cage by means of
short leaps.

Although shy ereatures, they do not jump up-
on being touched, but at first squat elose to the
ground with head lowered, hissing loudly with
every breath. When continually annoyed, one
specimen raises itself on its limbs as high as
possible, and with body slanted toward the in-
truder, trics to rid itself of its tormentor by but-
ting vigorously. In this position the brilliant
erimson of the inner sides of the thighs appeor
like fresh blood flowing from a wound.

When taken up suddenly, one of our speci-
mens will atter o series of loud, piercing crics,
like a kitten in acute pain.  These eries are pro-
duced with the mouth wide open. whereas the
regular ealls of frogs and tonds are made with
the mouth closed.

Ameong the many species of amphibians ob-
served by the writer at the Reptile House, none
can approach this one in quickness of movement.

When food. which consists of roaches, grass-
hoppers, frogs. toads and sometimes mice, is in-
troduced into the vivarium, the frog seems at
first not to pay the slightest attention, but should
the unsuspecting vietim, cither toad or inseet,
venture too near, it will be pounced upon and
devoured with startling rapidity.
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HESOLUTION REGARDING MIGEATORY
BIRD TREATY
At the Annual Meeting of the Zoological So-
ciety, held on January 8, 1918, the following
resolution was adopted:

Whereas, the Congress of the United States in-
vited the Government of the Dominion of Canada
ter enter into an international trealy for the profec-
tion of North American migeatory hirds from the
destruction  which  rapidly has been  exterminating
many volunhle species, and

Wherens, the Governmen!l of Canadag rhh\.pih: the
distractions of her participation in o greal war.
promptly accepted the proposal of our Congress and
diligently and forcefully ecarried it into ecomplete
effect : now therefore be it

Resorven, that the New York Zoological Society
herehy respectfully direels the attention of the Presi-
dent of the United Stotes and the [House of Hepre-
sentatives to the disquicting fact that the American
coahling act to provide regulations for the enforce-
ment by the United States of the aforesaid freaty
has not vel passed the lower house of Congress, and
that immediate action is necessary in order to keep
faith with Cunadn. to avoid affronting o friendly
nation, and at the same time Lo place onr migratory
birds on the basis of protection that long has been
desived for them by the people of the United States.

WHAT ABOUT THE AMERICAN-
CANADIAN BIRD TREATY :

Our enabling act for the international treaty
for the protection of all migratory birds. fully
negotiated in 1816 between the United States
and Canada, is at last making progress in the
lower house of Congress. On January 15 the
House Committee on Foreign Relations formal-
Iy reported the enabling-act bill to the House,

We proposed that treaty to Canada.  Unhin-
dered by her heroie part in the war, Canada
promptly accepted our overture, gave the mat-
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ter diligent attention, and finally ratified the
treaty, down to the last detail. Canada already
has passed her enabling aet into statule law,

Our Senate has passed our enabling aet, Lint
the House of Representatives has not acted.

Of two things, however, we all may be abso-
lutely sure. Canada is watehing to see what we
are ,:_:tliu;_f to do with our end of the treaty that
we invited her to negotiate; and if for any rea-
son our Honse of Representatives fails to pass
that enabling aet, it will be to Canada o slap
it the face and a affront! Let us
make no mistake about that, Greatl nations are
not supposed to trifle with international Lreaties.

Unquestionably the sitnation depends on the
lower House of Congress.  Will that body de-
feat our own lreaty, or not?  “War measures”
will not be accepted by anybody as an excuse
for neglect or failure on our part.: Cannda has
shown us that even in the midst of a terribly

first-ilass

exncting and exhansting war she was able o
pass a bird-treaty bill, and secore for it the nec-
essary concurrencee of a large group of provin-
cial governments, all of whom were busy with
war troubiles of their own.

Again it seems to be a case of the spring-
shooters of Missouri against the American na-
tion. And what will the House of Representa-
tives do about it? Wi, =

WILD LIFE LOSES A CHAMPION

The passing of an ideal champion of wild life
is a4 loss to the country at large. Three years
ago the game situation in New Mexico was in a
well-nigh hopeless condition. At that time there
stepped into the arena, as the champion of the
remaining game, Mines W. Bearorn, and a few
other men like him.  They resolved that the situ-
ation should be saved, partly for the benefit of
the present, and partly for the benefit of pos-
terity.

The result of their work has proven to be an
ohject lesson of such iluminating power that it
shines afar: and what has been done in New
Mexico has been o great source of encournge-
ment to the wild life defenders of other western
and southwestern states.

Miles W. Burford, first president of the New
Mexico Game Protective Association, died at his
home near Silver City on November 8; but he
has helped to make history.

In Mareh, 1916, there was organized the New
Mexico State Game Proteetive Associnlion. with
Mr. Burford as its president.  In quick suceces-
sion eight loeal organizations, with an aggregate
membership of over 1000, and each member sol-
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MILES W, BURFORD

cmuly pledged to o common platform of prinei-
ples and action, sprang into existencee almost in
a day. New Mexico was transformed.

Miles Burford, facing the state with a thou-
sand men at his call, was the same vigorous, ge-
nial and gencrons voung Burford who eight
vears before “tied into” Silver City, riding alone,
Looking neither to the right nor to the left. Le
promptly attempted the accomplishment of the
impossible. A troe sportsman., and also a troe
cattleman, he won his way by demanding, in the
name of the people, the protection of their herit-
age of wild life. Oul of a clear sky. palitely but
firmly, he demanded of the political powers the
appointment of a non-political state mame war-
den, lo be selected on a basis of fitness only, hy
the Game Protective Association.

The politicians laughed in his face. The job-
hunters gasped in astonishment.  The bystand-
ers smiled and made wise remarks about “theo-
rists” and “fanatics.” But the loval thowsand
members of the Association stuck, and stood by
with their votes in their pockets, while the news-
papers found much mood copy in a situation so
novel in politics-ridden New Mexico.

The canse of progress won,  New Mexico has
today a real game warden, backed by every

=00
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sportsman in Lhe state.  "Che man who deliber-
ately violates the law, be he of humble estale or
the Tnmded 1Hlllli|:i|_\.' of ||||E!ti|.'~. steps up and pavs
in full view of the applanding public, ‘I'he man
who ignorantly vielates the law is bombarded
with i:-ll|l|.l-:'i|l'| and  educationsn] materinl in a
manner equally effective.

While the wild life of New Mexico is vet far
[Fomm h.-in;,; sauved, its ullimate preservation is at
least well within the bounds of !ul-‘-.ill[!it_'r_ Miles
W. Burford did these things: and while doing
them died His fight is over, buk his work is not.
The rJ.IIthrI_'_'| H}Z-il'f[ that oave oul conrase and en-
thusiam in life will live forever. The <logan in
New Mexico is “Remember Burford and Carry
On ! W. 7. H.

GAME PROTECTION NOTES
From the N. Y. Sun.

ew law Colorado permits land own-

Under nn

ers and tena

nts to capture or kill pheasants de-

shroving Crops, |ri'|l'.'jr]-:'-!; i |u-rr|:il is hrsl oh-

tained from the Game Commissioner,

I"'-'-'I |'II.".*- |'.'l"-\.|'|| tlu SEA501 O E_El:ll_'_;'.'1l'|:'|lt
partridges and ring-necked pheasants exeepl in
four counties. and on quail until 1920,

[daho has shortened the LPOSE SERS0N0 |'-_1' e
month, Lurtle doves bwo months and a half. deer
two weeks, and reduced bag limits generally,

Arkansas by o new law protects does, turkey
hens, praivic ehickens, gronse and woodeock un-
til 1922,

By a new statute Californin permits eivil war
veterans to hunt free of charge.

By regulation Alaska has prohibited the kill-
ing of deer on Hinehinbrook and Montague [s-
lands, in Prinee William Sound, before Augnst
R L R

It is unlawful. according to o new statute in
Michigan. while hunting, to skin or otherwise
destroy the identity of any hird.

California now ineludes the black-tailed jack-
rabhbit as a predatory animal.

Utaly has prohibited the hunting of quail, sage
hen, gronse and dove.

Florida has shortencd the deer and ENMe Sea-
son by ten days.

Ohio has added the bob white to the list of
protected game birds,

Wiscomsin has established close seasons on
partridge (ruffed grouse). spruce hens, prairie
chickens and pinnated and sharp-tailed grouse
until 1914,
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THE BEAR SKINS AND TIHE CUD

In Wisconsin automobiles may be seized when
it is believed they contain game illegally in
possession,

California now prohibits the sale of aigrettes,
birds of paradise and goura or numidi.

Wyoming has added six new game preserves
to its total, making eleven in all,

Indiana
squirrel.

is giving greater protection to the

BEHAVIOR OF WILD GRIZZLY CUBS*®
Contributed By a Member of the Zoological
Sociely.

L the Rocky Mountains, one of our party

shot a female grizzly with three cubs, We
hiad no dogs, as they are not allowed in bear
hunting in Wyoming, so the cubs escaped. We
skinned the mother and left the careass lving
where she fell, hoping the cubs would return on
that account, but though we visited it every day.

we found mo trace of them for aboot three
weeks.

AST May when I was out bear hunting in

Then the warm weather came and the eareass
ripened and the three little enbs returned to
feed upon i, We tried to rope them several

*The most interesting feature of this unosual in-
stance of bear Dbehavior s the failure of the two

cubs to recognize the dead body of Hheir mother, and
their keenness in recoghizing her furry coat.—FEd,

times, bul they were so very small and so very
quick and the trees so dense that this proved
futile, but we eventually eanght one in a trap
made oul of a box. He was quite fieree, but
after his paws were tied together and a stick
and rope put through his mouth for a gag, he
beeame fairly docile.

the back of a horse
we reached camp. he
started squealing and strogeling vielently, and
upon being released, made a dash, pulling after
him the men who were holding him towards the
four bear hides we lad strung on o rope near
the tents.  Still erving, he jumped upon that of
his mother, and clung to it with his teeth and
claws so firmly that we could only remove him
eventually by hitting him gently but decidedly
over the hend with a stick.

He traveled gquietly on
for several hours until, as

Abont a week later we canght one of the other
cubs, a little female, and exactly the same per-
formance was repeated.. We kept them in camp
about twa weeks, and their only happy moments
were when elinging contentedly to, or cuddled
up upon, their mother's hide—the hide of the
mother they had eaten with so much pleasure
and appetite.— where they would spend quiet,
peaceful hours every day. As soon as taken
away, they wonld erv and fight, even when La-
ken half a mile from the eamp so that we econld
sleep at niglﬂ', and no amount of food and kind-
ness were ever able to tame them, We endeay-
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THE GRILZILY CUD CLINGING TO IT5 MOTHER'S HIDE.

ored many times to make them pay some atten-
tion to the other bear hides we had. bot with ne
suceess whatever.

WHERE OUR BIRDS COME FROM.

By Ler 5,

IRDS are so widely dispersed over the sur-

B face of the earth that barren indeed is the

spot without avian life. The great gift

of Hight has carried them to the farthest cor-

ners of the globe. Perfect plasticity of form

and habit have allowed adaptation to a multi-

tude of changing conditions. From Arctic to

Antaretie, birds have fitted themselves to every

conceivable type of environment., Every land,

however inhospitable, has its share of the 20,000
forms of feathered life.

The study of the geographical distribution of
life on the earth has led to the recognition of
well defined arcas. distinguished by the char-
acter of their fauna. Six main life zones, cor-
responding in general to the continental bodies,
have been separated.  FEach has numerous sub-
divisions but for our purpose, the six will suffice,

Briefly, North America forms the Nearctie
Region; southern Mexico, the West Indies and
South Ameriea, the Neotropical. Europe. north-
ern Africa are included in the Palaearctie Re-

CRANDALL.
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gion, while southern Asin and the oeighboring
islands are known as the Oriental.  Arabia and
Afrvica south of the H'I:I'!in.‘ of Cancer are as-
signed to the Fihiopinn Region; Australia, New
Crninea and the East Indies to the Anstealian,

The
numbers of species represented in our collection
is interesting, 1L depends in some desree on
the number of forms indigenous Lo Lhe =one un-
l|l.'l' \'-lllhil:!l'|"li.il"|l. |1Il|. t'||[1'f|_‘|' (R |,|I1'[I' .'||,‘|;|'-i-j-
|'|i|||_'|'. The 802 *-].u'q'iq'-\. of birds now living in
the Zovlogical Park are grouped as follows:
N:'thi"llpi 287 MNearclie, 162:- .'||I|-\|,|'.'|'|j:|l|_,
118; Ethiopian, 84; Palaearctic, 81; Oriental,

sequence of these regions in point of

78, VFortv-two speecies cither arve cosmoplitan
or riange . '-.-:I'rl‘-i'l'l:'I_".' ffll'qr:1g|l THoee [||_|_|1 OnNeE 1me-
gion, so Lhat they may not fairly be assigned io
one, :

The order of the first two probably would
obiain under normal conditions. the
abundance of species in South Ameriea more
than balancing propinquity in the north. Since
the beginning of the world war Furope, Africa
and the Orient have been almost entirely cut
off, and most of the species which still repre-
sent them have been in our possession  three
vears or more. The position of the Australian
area is abnormally high, the same factors which
have interrupted our supply in some cases hav-
ing had the reverse effect in this. The trade in
Australian birds has been diverted from Europe
to America and there is no doubt that New York
now has the finest collection of Australian fauna
ever gathered by a single institution outside that
country.

greater

The maps which accompany this article give
a diagrammatic idea of the broad geographical
area represented in the collection. The origius
of 879 typical species are designated. As far
as possible, sedentary forms have been chosen.
When widely dispersed or strongly migratory
birds have been used, a point approximating the
center of their breeding grounds has been in-
dicated. The objeet has been to emphasize ex-
tent of distribution rather than the numerical
precedence of the various regions.

Every extreme of habitat has contributed its
mite. The ice fields of the far north, the drip-
ping jungles of the tropics, the giant peaks and
the seas of many lands. have been skillfully
searched.

The gathering of such a company is a hercu-
lean task. A group of tiny finches, a brilliant
bird of Paradise, a flock of penguins, each counld
tell a tale of adventure and romance that would
enthrall the listener. One may get a hint of
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HOW THE WORLD HAS CONTRIBUTED TO THE

Without an ocular demonstration, few persons ean realize how much of the habitable globe
is represented by the 818 speecies of birds now on exhibition in the Zoological Park. As an aid to
the understanding, Mr. Lee S. Crandall, Assistant Curator of Birds, has marked on a map of the
waorld, ns shown above, the localities represented by about 879 important species. All of these are
now living in our collections and enjoying life. The Large Bird House is nothing less than an
avian treasurc-honse. and the happiness of this feathered throng from far distant lands is quite
evident from the strange mixture of song. While it is impossible to show the names of these
selected species, they appear on our reference map, which holds all the kevs to this exhibit.
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LIVE BIRD COLLECTIONS OF THE Y00LOGICAL PARK,

It is unnecessary to suggest to the careful observer the amount of human effort. and also
avian endurance, that has been involved in gathering all these birds, and hundreds more, from
near and from far, caring for them in their infancy, and transporting them, without starvation, to
their present home. Nor do we need to suggest the quality or the quantity of the skill and indus-
try that is required of the staff of the bird department, to take this cosmopolitan assemblage
of appetites and wants, and enable these 2799 specimens to live together in this one spot. Tt is
believed that all the efforts represented on this map of the world, and by the birds not indieated

1 thereon, will be appreciated by the public. W -T. H.
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this from the descriptive labels on the ecages.
New Caledonia, Formosa, Pego and Patagonia
are good material for castles in Spain.  But for
full realization of the meaning of these names,
one must visit the wharves and docks and the
shops of the great importers, where come the
men to whom New Caledonia and Formosa are
nol mere words on o label,

That brilliant if diminutive Gonldian fineh,
gravely wheezing his ludicrous song, represents
the climax of the effort of a succession of haman
minds and hands. Some Australian boshman
has spent weeks in the lonely serub of the norih-
west, keeping vigil at the only water hole for
miles about, At last. a single pull of the net-
rope has enmeshed dozens of gaudy mites. Then
the groelling trip back to the oulposts of ecivili-
zation, where the eateh is turned over to the
local dealer. After a long trip at sea, in charge
of the agent of an American or European tra-
der. comes the arrival at New York, San Fran-
cisco or “somewhere in ]_'.'umpe,” Here the bivds
are resorted and reshipped to the many retailers
who distribute them among the final owners.

In India, much the same system prevails, ex-
cept that the trapping is done by natives. In
the neighborhood of Bombay and Caleutta, pro-
fessional bird-catchers ply their trade. The
great markets of these citics have many bird
stalls, each well supplied with potential song-
sters. Farther north, colleeting is more casual,
and less skillfully done, so that few birds reach
us from that region.

The course followed in Afriea is a middle
one. Here the collector is usually in quest of
the mammals which abound, and te him birds
are of small consequence. Such as he does get
are obtained quite by chance from natives, as
the caravans are passing, There are, however,
a few dealers who gather birds from the native
catchers and dispose of them to traveling
agents.

The South American method is quite differ-

ent. Here are no proper trappers, skilled in
their art. Although the Neotropical Region

boasts of far more species of birds than any
other, its possibilities are almost entirely unde-
veloped.  In the public markets of most of the
larger cities. birds of a few common kinds are
generally to be scen, Oceasionally one finds a
man, usually a Portuguese, who conducts a sort
of zoological clearing station. But for his
wares he depends on more or less nomadie In-
dians, who bring their hand-reared pets from
the interior. The only birds commonly trapped
are the smaller finches and tanagers, which are
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caught in some numbers, as oecasion demands,
by small bovs.

This region has been exploited chielly by
American dealers whose stock in trade consists
of parrots and monkeys. Few uncommon or deli-
eate birds reach us from this source. By means
of onr own expeditions and the permancntly es-
tablished Tropieal Rescarcli Station, we have
done much to overcome these obstacles.  The
latter, especially, has brought us many rarities.
But not until the dealers who control the market
have acquired more of both skill and initiative,
will the zoologieal treasures of the great south-
crn continent |'|:!]I\' laee i"j'll'rll.il to us.

LABEL MAKING IN THE FIELL.

By Winniam Beepe

HEN one has reached some remote ficld

of research in tropical jungles or else-

where, at the cost of considerable ex-
pense and many days of travel, every moment
is of scientific worth. Foresight should have so
arranged that all possible details and prepar-
ations are alveady provided for, so that in the
field every activity of body and mind may be
concentrated on the work in hand.

[.abels are one of the time-consuming neces-
sities that sometimes can not be planned in ad-
vance, especially in those cases where places,
dates and other minutiae are incapable of pre-
diction. I have spent many weary and thor-
oughly begrudged hours in writing series of Ia-
hels, whose items [ could not have forseen.

TYPEWHITTEN LABELS REDUCED BY PHOTOGHRAPHY
Froper spacing of the typed matler—belfore phiotograph-

ing=is important. In thi= instance, the space beo-
tween the columns was 13 inches, and the hori-
zontal spaces were 5-16 of ancinch, To facilitate cut-
ting apart, dotted lines could be made through the
horizontal spaces on the copy.

Assuming that the scientist has an ordinary
photographic outfit, I ean suggest a method of
fulfilling all the requirements of label duplica-
tion in the field, no matler how intricate or lo-
calized may be the data. This method is to
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print with clearness, or. much better, to type-
write a sheet of the required labels, and to re-
duce these on a E'r||:llu_~_'r':|p||1'|.‘ '5[;||_r_‘ Lia Iy Lo
venient size,  Then by printing on ordinary un-
glazed paper or making common blue-prints,
any desived number are available within the hour
or two necessary for making the fixed, dricd
prints,

It is so simple a matter that 1 would lesitate
to record it, were it not that my memory is still
very vivid of the times I wearily wrote labels
by the hour on many expeditions, before this
solution oceurred to me and was put into prac-
tice. instantly and successfully,

ANT PESTS AND ANT-EATING
ANIMALS
By 5. P. Verxen.
From the Panama Star and [ferald

HE ant-eaters are close kin to the sloths,

but they live on the ground also, whereas

the sloths live on trees. The ant-eating
animals comprise the great or maned ant-eater,
(Myrmecophaga jubata); the lesser ant-eater,
or tamandua (Tamandua tetradactylus); the
two-toed ant-eater, (Cyelopes didactylus) ; the
armadillos; the pangoling; and the anrd-varks.
These six groups of animals are usunlly all
classed under the order of the edentates, al-
though they differ widely from one another in
many respects.  The ant-eaters and the arma-
dillos are Central and South American animals :
the pangolins and the aard-varks are Afro-
Asiatic.

The main point of interest common to these
animals presented for consideration lere is the
fact that they devour ants, and that they may
possibly be put to a useful economie purpose
because of that fact.

The extent to which farming and gardening
in Panama is handicapped by the presence of
certain species of ants is a fact well known to
evervbody who has had the least experience in
the matter. The difficulty of getting rid of the
insects within the limits of the expense that
could be borne is almost unbelieveable unless
one has tried it. The main reason for it lies in
the marvellously intelligent routine hahits of
the ants. They have their central fortress,
which is their home, food warehouse, nest,
queen’s palace, all in one; and from this center
they have their long marching lines of workess
and soldiers moving along in a continuous cir-
cuit to the trees or shrubs which they attack,
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anel back again to their base; this being so con-
tinnous a movement that if one followed up the
line outside of the nest in the ground and mash-
ed them all, there would still be immense num-
bers of them in the subterranean galleries and
chambers; while if the latter were blown s,
amd the lines left outside, there would be a suf-
ficient number lelt outside for them to o off
and start a new colony.  Morcover, the minute
a disturbance starts they seatter round so that
They
e extremely suspicious and wary; it is almost

it is almaost I"||'|]||:--p.i|1|:' Lo et them all.

ir]lpn:-ui]:':: ti [Pl on them. or to el them on
or to Lrap them; while the
usually preseribed use of carbon bisulphide has
not been either completely
enough Lo meet the requirements,

sticky substances,
eflicacions or {'|i|."::|.p

OFf eourse it is possible for men to beat ants.
By using dynamite, or the wholesome applica-
tion of poisonous liquids or gas, or even by per-
severing digging and killing, they can be elim-
inated, but to get rid of a single well-developed
colony by any or all of these methods would
cost not less than ten or fifteen dollars, some-
times much more,
ey-comb the ground over an area of a hundred
square yards and to a depth of two yards, thus
requiring the excavation of two hundred cubic
yards of earth to get rid of the nest.

Some of these colonies hon-

The damage they ean do is amazing. A col-
ony has been known to strip an avocado tree
in a day; another to destroy a hundred hills of
yam-vines in the same time. Any kind of prod-
uce which they like cannot be raised near the
nests; and their tastes are unfortunately very
much like man's

The possibility of using the ant-eating ani-
mals to combat these pests is therefore inter-
esting. [ am not aware that it has ever been
done, and do not know how such an experiment
would work out in practice. But ant-eaters
would feed themselves on the work they are
known to tear the hardest and toughest nests
all to pieces to get at the larvae, and in this way
they also expose and probably destroy the
queens.. They could be harnessed so as not to
interfere with their working powers, and as they
also eat other insects they could be kept at little
expense when nol eating the ants, though there
are ants enough here to keep a good many busy
all the time.

All this at least would warrant the capture
and preservation of any ant-eater found here,
Armadilles are fairly common, and all three of
the ant-eaters are found in Central America,
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ITEMS OF INTEREST
Zoonoican Pank

Army and Navy Mascols.—UOwing to a gov-
ernment ruling that no large animal maseots
Ay accompany T '\|!l|1.|i|':r.~i ol army tl'rl1::=|:h.1r1.-\
during the vovage to France, the Park has be-
a sanctuary for several
Une of these mascots is

and
pets. a particularly
interesting white-tailed deer of a variety that
never previously has been on exhibition at the
Park. ‘This fine. voung male specimen
captured near the United States-Mexican boun-
darv, and was presented to the Socicty by the
Ist Troop United States Military Police,
through Sergeant Charles 1. Bajart, Jv. This
troop is now ilu.-n'h'n--l at Camp Upton, Long
Island. Other mascots that are
in¢lude three black and
Twao black bears were presented by Sergeant
Skinner. of the Sunset Division, U. 8. A,
through Mr. John Hays Hammond, President
of the Rocky Mountain Club, New York City.
Young bears appear to be favored mascots.

COTHE Arnky navy

Wis

on exhibition

cinnamon  bear enbs,

Snake-Bite Sernm.—Since establishing o base
at the Park for the distribution of anti-venom-
ous serum, we have had a number of ealls for
this valuable antidote for snake-bite, and so far
as we can learn, all the cases treated have re-
sulted in complete cures. The Society recently
sent a large number of tubes of serum lo army
medical posts along the United States-Mesican
boundary. These tubes were produced specifie-
ally in the Brazilinn government laboratory at
Sao Paulo, by Dr. Vital Brazil, for the treat-
ment of rattlesnake hite,

While comparatively few cases of bites of
wild poisonous snakes in the United Stales are
reported. accidents are rather frequent from the
careless handling of captive specimens. The
majority of these cases oceur in traveling shows,
Our last assignment of serum went to the Har-
lem Hospital, in this City, where a voung man
was soffering from a wound on the thumb,
produced by a Lirge Texas rattlesnake. The in-
jection of the serum brought speedy improve-
ment, and the patient was soon discharged.

Persistent Lera Weather.—The month of De-
cember, 1917, has broken all weather burean
records of the past forty vears for persistent
cold. Four cold waves — each of particulariy
long duration — covered a ]H:Pim] of fully two-
thirds of the month. Between these spells of
intense cold, severe snow storms  prevailed,
greatly increasing the severity of existing win-
ter conditions, Temperatures below zero on the
29th, 30th and 31st were unprecedented in the

SOCIETY

BULLETIN

On the night of the a0th.
12 and 14

conditions

E|j-‘[|,1r_'\.' of the Park.
our thermometers registered belween
degrees  below  zero. Under those
practically all the hydrants supplying drjll|lii~ll_!_'
troughs in the animal ranges were frozen. The
few hvdreants that continued running, accumu=
lated immense and fantastic mounds of ice, and
the keepers outside work toiled
throughout the day chopping away the icee and
earrving walter to the animals,

assicned to

Throughout the eold period. the animals con-
tinued in splendid condition, and the only eas-
palty among the mammals was @ very young
fawn axis decr that wandered out of its stall
and died of exposure. We discovered several
that had shelter in
along the buffalo shed. were frozen to death.
Despite the activity of the great flock of ducks
and geese in the Wild-Fowl Pond, this large

fowl sunrlit nooks

e

atreteh of water closed to sueh a small area that
hundreds of birds were foreed to take refuge in
an -:|'|||-|1i||_r_f not more than twenty feet in diam-
cher.

Record of Evenfs—A motion picture series
has been prepared at the Park showing certain
activities here during the present strenuous vear.
These pictures were exhibited ab the Annual
Dinner of the Board of Managers given by Mer.
(Gieo. F. Baker on the evening of December 27,
and also formed part of the program at the
Amnual Meeting of the Society alt the Waldor(-
Astoria on Tucsday, January 8, The series of
events illusteated, included the ceremonies at-
tending the raizsing of the large national flag on
Baird Court early last April. This flag was the
gift of the officers of the Zoological Park Staff.
The event was attended by o mobilization of
the Boy Scouts to the number of over a thou-
gand.

The war farming activitics in the Park dur-
ing the vear, and the planting of the elk range,
wild-horse range, ball fields and other areas
with eorn, eabbage, carrots, mangles, sunflowers
and other needed produets were shown. There
were several seenes illustrating the midsummer
utilization of the crops, the use of one of the
elephants in delivering hay, and the training of
the Park rifle company. There were interest-
ing views of the target range with squads of our
men practicing with the Springfield rifle. the
large and flourishing Red Cross working base

at the Lion Hoose, and a number of the Park
animals.

Our Serviee Flag—A large service flag now
hangs in the Reptile House, and its ficld con-
tains nine stars.
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Dr. W, Reid Blair, Veterinarian of the Park,
has received a majors commission and is on
active duty at Camp Lee, Petersburg, Va. Innes
Hartley, Rescarch Assistant of the Society's
T!‘:I]!I-:‘.'I] Research Station at Kalacoon, ju'i:n_‘-::l_
the Officers’ Training Camp at Platisburg, New
York, early in the year. He reccived a 2d licu-
tenant’s commission, and recently has been pro-
moted to 1st licotenant, attached to the 3024d
Ammunition Train, and is stationed at Camp
Upton, Long Island.

Curator William Beebe, of the Bird Depart
ment. enrolled with the French Avialion =peprv-
ice Lhat came to the United States to instruct
our, aviators, and after muoch technical work be-
gan the instruction of United States voluntecrs.
Among the men under
are now in France in the flving corps.
his instruction work. Mr. Beebe experienced a
full and received severe injury to his wrist,
making it necessary to discontinue active work
for some months. During his recuperation he
is abroad on an observation trip.

twelve

During

his instroction.

The Park stock-aceountant. Cyril J. New-
man. has enlisted in the Navy, and is now un
active duty in the transport service as yeo-
I,

Howard Engeholm. of the Bird Department,
is acting corporal of Co. K. 325th Infantry, at
Camp Gordon, Atlanta, Ga. T. Donald Carter,
likewise of the Bird Department. is an acting
corporal in Co. 13, 4#th Battalion. 157th Depot
Brigade, also stationed at Camp Gordon. Ed-
witrd Reuter, a gateman, is a private in the
307th Infantry at Camp Upton, Long [sland,
and Frank Doyle, of the Forestry Department,
is with the American Expeditionary Forees, in
France.

The excellence of the training and discipline
of the Park Rifle Company, which is officially
connected with the New York Police Depart-
ment, is well exemplified by the recognition ac-
corded the men of the Company who have
joined the colors. Those not already commis-
sioned have been advanced in the ranks. and
one of them has received orders to prepare for
examination for a commission. The location of
some of our men ecannot be determined at
present.

Liberty Bond Subseribers.—The members of
the Park staff—officers, keepers and other work-
ers—have subscribed liberally to both issues of
Liberty Bonds. The sum of seven thousand
dollars was subscribed to the first issue. and four
thousand dollars to the second issue: making a
total of eleven thousand dollars from our foree.
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This amount was raised o sixteen thousand
by subseribing five thousand dollars that lLad
acenmulated in the Pension Fund, The Socicty
has extended aid Lo ils cmplovees in purchasing
government bonds by arranging for payments
in installments.  Qure employees are also pur-
chasing War Saving Stamps,

Mar-time Feeding—War conditions have cre-
alted radical changes in feeding the animals.
Coarse corn bread has proven n very successful
product. and we are cooking larme batehes of it
elaily,

about two and a half feet stpuare by

This }"I".'-'.'l| is made in sOuare loaves of
fonr inclhes

thick. Some of the animals prefer it Lo any
other food—and this is particularly marked
among the bears,  We are now drea ving |||,'::‘.'i|l'.

LEpren the stoek of H:'qu'l.';1:5|n-~. raised r|||rij|_-_l_' (4178

[arming operations,

With the of
1917, our census of the collections reveals §
The toial
number of species of mammals listed at the close

Parl: Collections Normal.- close

h'!'-.':-\.:r.l]_*_"' and h.'|1:iHJ'.'|,{'t-:.1'l‘.' condilions,

of the yvear is 204, whieh is a very superficial
drop of but three species below the total re-
eorded at the close of 1816, and the total num-
ber of mammal specimens at the close of the
past year (610) ¢ within seventeen of the
tutal of the previous year. These are gratify-
ing conditions, in the face of the practical ex-
tinction of the world's animal market. The
Bird and Reptile Departments show a gimilar
condition.

Wil

The Kangaroo Colleetion.—With substantial
additions by births to the colleetion of kanga-
roos and wallabies. our series of these interest-
:i]'l:_’ and characteristic Australian animals be-
comes probably the largest and most ¢laborate
series ever exhibited in the United States. And
Mr. Ellis Joseph, who furnished the collection,
states in a letter that it is the equal of the one
at Melbourne, Anstralin. The collection now
contains forty-one specimens representing sis-
teen species.  One entire side of the Small Deer
House is occupied by these animals. The im-
mature specimens are espeeially interesting to
our visitors,

An Aviator Goat.—One of the most interest-
ing of the animal mascots deposited by the 98th
Aerial Squadron. is a goat, with long, lustrous
jet black hair. For years we have maintained
an adamantine rule against the exhibition of do-
mestie animals, but the members of the Squad-
ron were soon to leave for Franee, and they
pleaded so earnestly for their pet, on the
grounds that he was particularly famous, that
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DOMINICA—THE HOME OF THE IMPERIAL PARROT

an exception to the rule was made. This goat
has traveled over 500 miles in trial trips of fast
United States flving machines, and, from ac-
counts, appearcd to heartily enjoy such expe-
Fiences,

A SECOND IMPERIAL PARROT.
By Wirriam Beepk

IVE vears ago the Zoological Socicty add-
F ed a live lmperial Parrot to its collec-

tion of birds, and of the details of this val-
uable accession 1 have already written.® Since
then, this extremely beautiful and rare bird has
remained unigue, until last summer when we
were able to secure a second specimen, a male
in full plumage. and bring it safely to the Zoo-
logival Park. To this the way was paved by
correspondence with the Hon. Al M. Mahaffy,
Administrator of Dominica. On my way south
to the Research Station in British Guiana, [
visited Government House, and through the in-
terest and kindness of Mr. Mahaffy was able
to arrange for a pair of birds to be ready when
I passed north again. In this interval the fe-

*7o0l, Soc. Bull, XVI. No. 51, May, 1912, p. 868,

male eseaped so thal 1 was able to obtain only
a single bird. It was exceedingly tame, at once
adapted itself to life on shipboard, and is now
in good health and on exhibition in the Park.

I was interested to learn from Mr. Mahafiy
that the bird laws on the island were being en-
foreed rigorously, and that the Imperial Parrct,
while still restricted to a small area in the cen-
tral range of mountains, was holding its own.
On a recent trip which he had made around the
island he had seen and heard a number of these
birds, and was convineed, for the present at
least. that their perpetuation is assured.

Dominiea is a worthy island te be the last
earthly home of such a splendid parrot. No
other of the West Indies quite impresses one
with such tropical luxurience as Dominien. The
view from the steamer passing close to shore s
magnificent—a constant suecession of tumbled
mountains and ravines, completely covered with
the densest, most lush growth of vegetation,
come swirling down the vallevs from the high
peaks. showing as dense, strenming, pale-blue
mist or as obligue lines of rain, vield homidits,
to which, suspended or precipitated, the luxuri-
ance of the tropical plant life is duoe.
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FRONT ELEVATION OF THE AQUARIUM SHOWING PROIOSLED TIRD STORY

f the fronk of the bBalldin
This nddition is made necessary by the remaval of the mochinery from the rear to He Trant ol thie buildin

n
=
]
x
[
[
'
Ll
¥
s
x

GROUND PLAX OF THE AQUARIUM SHOWING POSITION OF BOILER AXND PUMP ROOMS

It is propesed Lo remove the entire mechanical department from the rear, bo the basement of the front of the buailding,
% K . % . e
The space now oecupicd by engines and hoilers would, in case of their removal, be available for exhibits
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Is THE AQUARIUM TO

HE Director of the Aquarium cannot re-

frain from expressing once more his re-

gret at the repeated failures to secure long
needed improvement of the building. During a
few days of each month wet coal has to be
shovelled into the furnaces by firemen wearing
rubber boots and standing knee deep in water,
The sea has always invaded the fireroom floor
and the underground pipe galleries during new
moon tides.  This almost impossible condition
has been tolerated under constant protest.

The Aquarium needs to have its mechanieal
department removed to the unused basement at
the front of the building where it ean be pro-
tected during high tides. The installation of
the machinery at the front of the Aquarium will
render necessary the ereation of a third story.
The space vacated by pumps and boilers ean be
made available for exhibits to good advantage.

During the high tides one of the pumps be-
comes entirely submerged and eeases to operate,
and the steam heat is cut off from the entire
building until the tide falls; a serious matter
in cold weather, The coal storage space is so
limited that the Aquarivm alwavs has had (o
depend on two deliveries each week., This win-
ter we are operating on the precarions basis of
daily conl deliveries. If these should cease for
forty-eight hours. the Aquarium wounld lose its
collections, and be put out of business until next
Summer.

The high tide of January 15 invaded the fire-
room, Hooded the ash pits under the boilers. and
covered the day’s coal supply completely. Tt al-
most covered the iron wheelbarrow from which

MARCH, 1918

NrupEnr 2

HAVE A SQUARE DEAL?

wel conl was shoveled into the furnaces: in fact,
the water was so L:[i'l_'l.l_. that the rubber |:|[i:|-'|:||1|1_-\
worn by the fireman were not high enough to
protect him, and he was forced to abandon his
dutics for an hour.

The return pump  was  submerged and
stopped. so that leat was cut olf the entire
building all the forenoon.

For evidence that the above deseribed draw-
backs have not been overstated, the reader is
invited to study the accompanving photographs
which were made in the firevoom of the Aqua-
rium on January 15, 1918,

If more evidence would be of interest, the
following letter from the Architect of the Park
Department is submitted. Mr. Kraus saw the
fireroom when it was flooded on October 21,
1517

CITY OF XEW YORK--DEPARTMENT OF

PARKS.

foronghs of Maunhattan and Rickmowd,
Munpicipal Building, 10th Floor,
Cabot Ward, Commissioner,
October 24th, 1017,
Mr. €. H. Townsend, Directaor,
New York Aquarinm, New York,

Dear S

I visited the boiler room in the Aguarium this
afternoon Lo see the conditions there during s high
biele,

I entirely agree with vou that the present condi-
tions are intolerable, The boiler room is eramped
and the conl storage space very limited.

Having seen the fireman in rubber boots shovel-
ling welt coal into the furnaces, with the ash pits,
at the same time, half filled with water, T must con-
gratulate you on having been ahble to successfully

1581
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Phategraphed by L, L, Wowhrog

FIRE ROOM, XEW YORK AQUARIUM
Floaided at high Lide

operate vour mechnnical ||:'|'|:lrll'|l1.11|: all these years
with such handicaps.

You can count on me for such assistance as I
can render in your endeavors to convince the City
authoritics of he urgent need of a change in the
location of the ||I:I:'|1iI'H'T:l.' :h-|-.-|rlrm-||.|. a5 deseribed
in your recent report.

Very truly yours,

(Signed) Jagos Kravs, Architeet,

The wretched and unsanitary conditions that
exist in the Aquarium building are of long stand-
ing. The Director is on record as having pro-
tested many times during the past fifteen years
against the official neglect that has ignored
conditions which would not be tolerated in any
other City building.

The Aquarium had 1.595.118 visitors during
the past vear, and this attendance was lower
than usual. It would seem that a museum pat-
ronized by the public to such an extent should
be put on a safe and sanitary basis withont fur-
ther argument.

THE CLIMBING MUSSEL
(Mytilus edulis)
By Toa M. MeLnex

Hiwstration from @ pen drawing by authoer

HE sea mussel is not a home-body like
T the oysier, which settles in one spot for

life; nor is it a great traveler, It does
not use its foot to plow through the bottom mud,
a5 do the fresh-water mussels, as it is a less ae-
tive species. Rather, it prefers to gather with
its friends upon the ledges or wharves at low
water mark, where, holding fast to its moorings,
it may feel the rocking of the sea and benefit by
the rise and fall of the tides. If salisfied with
the spot selected, the sea mussel remaing an in-
definite tenant. If food or other conditions turn
oot unfavorably, it moves on.

The sea mussel has not sufficient strength in
its small foot to support it against the sweep of
the waves, nor even to permit it to walk without
assistance. But its foot is quite cqual to Loth
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emergencies in the possession of a means for
manufacturing what might be called provisional
hands and arms. [t is advisedly that we say
the mussel’s foot is equal to the emergencies,
since its brains are under its foot and the foot
is therefore as good as a head. Indeed, rather
better than some heads.

In the end of the foot is a byssogenous cavity
containing a byssus gland whose function it is
to secrete slender threads of conchiolin ealled
byssus threads which become hard and tough on
contact with the water. Fach thread may be
likened to a long white arm with an open hand
at the end. The arm remains attached to the
base of the foot and can be broken off; but the
hand, once fixed, adheres permanently to the
spot.

When the animal wishes to change its posi-
tion. it puts out its foot and extrudes numerous
provisional hands and arms, or byssus threads,
which it attaches to the nearest objects upon
either side of it, as well as before and behind.,

drawing them taut as far ahead as it ean reach,
in order that it may pull itself forward by means
of their support. The old threads are aban-
doned with each ehange of its moorings and the
threads in actual use may number seventy-five
or more.  On glass, the sen mussel’s tracks ap-
pear to the best advantage.

The illustration shows the track of one as it
traveled up the glass in a tank of sea water,
searching, no doubt, for low water mark. Tt
spent some days in the ascent, but after elimb-
ing eight inches, desisted and dropped to the
bottom, resuming the ascent a week later. Other,
smaller mussels in the same tank, elimbed pa-
tiently till they reached the surface, which
necessitated a journey of nearly twelve inches,
and settled there.

They all stop occasionally when traveling,
sometimes for several dayvs at a time, perhaps
to rest or manufacture new byssus material, or
both. They have a preference for attachment
to shells. One young specimen fixed itself to
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THE CLIMBING SEA-MUSSEL
Three of U positions that the muss=el held during its
azeenl nre shawn

a mud snail, and at the time of this writing is
still traveling without exertion on its part—but
has not vet reached its desired destingtion at
the top of the water.® The shells they generally
cling to are those of their own species, and
bunches of mussels may be seen almost any-
where along the shore attached to the rocks and
spiles and ends of wharves—one might almost
sav. holding hands.

The food of the sen mussel consists of micro-
seopic organisms and bits of foating matter
that drift to it

Until recent vears mussels have not been con-
sidered palatable in this country, though they
have long been used extensively for food in Eu-
rope. and are cultivated in “parks” in France,
where stakes are driven in the mud and the in-
tervening spaces filled in with wicker work for
their accommodation. Clinging together in
clusters in these enclosures. they are said to be
gathered like grapes from a trellis,

*For twenty-four hours the mud soail remained in
one spot, an inch from the surface; but the mussel
did not alight.

SALT WATER AQUARIA IN THE HOME
By lopa 3. MenLex
T HE peculiar beauty and charm of animal

and plant life in the sea arounses in our

minds 2 natural eraving Lo enjoy it close
at hand. This is comparalively an easy tosk for
residents of the eoast, who mav collect plants
and animals for themselves and proenre plenty
af sen waler: but for the inland agquarist it is
a matter requiring more delieate care and closer
coneentralion,

Salt water, with the animals and plants, can
be shipped inland from the coast
for the preparation of artificial sea waler have
heen devised, but we do nol know of anyone
who has suceceded with them.

Formulas

That salts in water are not subject to evapor-
ation. is illusteated by the elernal salinity of
the seas, whose evaporation is replenished by
water From the rivers that constantly flow into
them: and though they acquire some additional
salt from the rivers. their loss of that substanee
is so small that the new salt acquired really adds
to their salinity. [t is therefore quite practie-
able to compensate the loss through evapora-
tion in the salt water aquarium with fresh water
from the faucct onee a week. and a walering
can is very good for the purpose.

It is 75 vears since the first salt water bal-
anced aquarium  was cstablished in Fagland,
and many cxperimenters have been at work in
the field sinee that time: but to secure n per-
feet balance of marine animals and plants, it
is still diffienlt to suggest an infallible rule. As
with fresh-water forms, the animals depend
largely upon the oxygen thrown off by the
plants, while the plants absorb the carbonie acid
gas exhaled by the animals.  The aguaria hav-
ing capacitics measured by the gallon are more
satisfactory  than those holding only quarts.
There is small danger from an excess of plants,
but too much animal life is certain to prove
fatal.

All-glass aguarin are the best for salt water,
and are the only kind used at the New York
Aquarium for small marine balanced aguaria.

Marine collections of the happy family or-
der are successfully maintained at the Aquari-
um in eight-gallon jars. with two kinds of
plants and as many as eleven forms of animal
life. The plants are the red alga (Soferia chor-
daliz). sometimes attaching itself to rocks and
again living free at the bottom, and the green
sea-lettuce (Ulva latissima) huoyed with bits
of cork to cover two-thirds of the surface and
allowed to hang down ten inches from the top

-
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on the side of the jar nearest the light. The
animals are:
Northern white coral (colonies ranging in
size from 2 to 6 inches in diameter) :
Brown anemones (3 or k)
White anemones (8 or 4);
Tunicates (Molgula) (3 or 4);
Killifishes. 2 inchies long (2 or 3);
Variegated minnows, 2 in, long (2 or 3);
Prawns, 1% inches long (2 or 3);
Young cels, 8 or 4+ inches lomg (1 or 2);
Mud snails (Nassa absoleta) (1 to 12);
Oyster (1)
Little-neck clam (Fenuws mercenaria) C1).
Warning has been given to the beginner by
some  aquarists to limit his animals, one to
the gallon of water. It ean be seen from Lhe
list just given that a gallon will accommodate
more than one animal—even more than four—
but in esperiments with marine aguaria too
mueh moderation cannot be urged at the start,
Sea-lettuce is absolutely essential for the bal-
anced aguarium. Other plants may be used
with it, as the red alga called fame weed
(Grinella americana). and dead, sun-dried hy-
droids such as Sertularia argentea and 8. pin-
wata, make gsood ornamental effects,

Other animals that ean be confined sneeess-
fully in balanced aguaria are small mussels—
say a quarter of an inch in length. rack bar-
nacles, annelids (especially the tube dwellers),

and very small crabs.  Large crabs tear the
plants and eateh the fishes, but small mud and
spider Grabs. of one-half inel or so in dinmeter,
are not only interesting  (erabs being  truly
comical animals) bub desirable, as they pick ap
seraps  [rom  Lthe bottom.  The small lermit
erabs are especially good seavengers.

It is well to place an inch or two of fine
pebbles, white sand, or bird gravel on the bot-
tom of the jar, and a few stones must be added
for the attachment of anemones and for the
¢rabs to hide under. Care must be taken o
wash the sand thoroughly.  Bird gravel is very
dirty and will ruin the aquarium if put in before
cleansing,

Hermil erabs should be provided with empty
shells of a supitable size so that when Hjl,':l.' ont-
grow the home they are living in and go lonse-
hunting for a larger one, the new tenement will
be at hand. "|_1|:L'11.' aAre pagnacions. and bwo will
fight hard for the possession of o desired shell.

Little-neek clams and ovsters, whose siplons
are alwayvs bosy, are valuable as clarifiers.

Snails  thalt consame vegetation should be
avoided. I'he periwinkles do not thrive as well
in standing water. but no balanced aquarium is
complete without a few muod snails ( Nassa ob-
soleda).  They do not harm the vegetation ap-
preciably, preferring animal food. and besides
being excellent seavengers, are always inlerest-
ing to observe as they move about with their in-
guisitive siphons traveling a little ahead like an
advanee agent,

Young specimens of starfishes may be kept.
They live on mollusks, however, and a supply
of the mud snails is necessary for them, It
would not be possible to keep an oyster, clam,
or any other mollusk alive in the jar with a
starfish, and at best the starfishes are not long-
lived in eaptivity.

Probably the most attractive of all small
lishes is the sea horse; and the aeneral desire
to own one is so great that people even inguire
if they conld not keep onc in the same jar with
their goldfishes! The little creature is difficult
to provide for. except with running sea water
and salt water Gammarns—the minute shrimp
that infests the sea-lettuce. Some aquarists have
succeeded in maintaining sea horses for a num-
ber of months in balanced aquaria by feeding
them with fresh chopped prawn on the end of
a stick., which® the little fish soon grows tame
enough to take.

A New York dealer in aquarin and aqua-
rium supplics. who sells sea horses, tells us
that he feeds them on daphnia — the common
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witer flea of the ponds—Dby taking the sea
horses out of the salt water and the daphnia out
of the fresh waler, and putting them afl into
brackish water one-third salt and two-thirds
fresh.  Within an hour the sea horses are re-
placed in salt water, and this process he re-
peats ench dav, Fresh-water shrimps are a wel-
come substitute for the salt water vaviety, and
will live several hours in sea water.

During a shortage of Gammarns, we have sue-
ceeded in enticing some of the sea horses to eat
the fresh water worm Tubifer, which will live
for half an hour in salt water, and some were
also coaxed to partake of enchytrac. One of
the Chicago department stores maintains an
aguarium and has succeeded in keeping five sea
horses alive since last summer by feeding them
on the new-born voung of small, fresh-water
viviparous fishes. These little tropical fishes
are well known to aquarists, and include Guppyi
or rainhow fish., Helleri or swordtails, Gam-
busia. ete.

Other fishes, also erabs and prawns, annoy
the sea horses. but it is possible to keep anem-
ones, barnacles, oysters and clams in the same
jar with them.

The salt water agquarium  requires strong
light. but should have very little direct sunlight,
~—none in the summer and not over an hour or
two a day in winter. The most useful cover is
one made of glass of the same diameter as the
jar, with bits of cork glued to its edges at sev-
eral places in such wise as to allow it, when set
on the jar, to rest on the corks a quarter of an
inch above the top of the aquarium. Such a
cover prevents the escape of erabs, snails, ete.,
retards evaporation. and keeps out dust.

Animals in all balanced aquaria at the New
York Aquarium are fed three times a week with
macerated clam. Care is taken to drop small
picces from the end of a stick or long wooden
forceps upon the tentacles of the corals and
anemones, which then may be seen to ecarry the
food to their mouths. All food not eaten within
a few hours in carcfully siphoned off with a
olass tube.

For the inland aquarium, dried shrimp, des-
sicated cod fish after the salt has been soaked
out of it, fresh-water mussels, or fresh fish, fine-
ly chopped, would serve. Fresh fish, however,
iz oily, and even an expert aquarist must take
unusual care in using it.

A bit of wood fastened at the end of a stick
and covered with felt or cheesecloth, is useful
to clean the inside of the glass. In the matter
of impurities in the water, an ounce of preven-
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tion is worth many o pound of cure; particular
Iy in the inland marine aquarinm.  The speedy
removal of dying plants and dead animals s
very essenlial.  For this, a long wooden forceps
is o convenient tool,
a bit of charconl placed under the rocks as a
clarifier.

Some - agquarists advoeate

During a succession of gray days, the water
may be aeraled by lifting out a dipper full at a
time and letting it fall back from a height of
When the sand appears dirty, it
is well to siphon off the bottom with a rubber
tube until about four inclies of the water have
been drawn. This can be nsed again by flter-
ing through four or five thicknesses of cheese-
cloth, or letting it seep through a sponge placed
in the bottom hole of a watering can. The same
method may be employed if the water appears
a trifle cloudy.

several inches,

What is only difhcult, may appear to the nov-
ice impossible. He must not be discouraged if
his first e¢fforts fail, however, but remember
that *Patience and perseverance overcome all
obstacles,” and, as a wise lady onece remarked.
the only difference between the difficnlt and the
impossible is that the impossible takes a little
longer time.

SPEARING SALMON FROM A SHADED
BOOTH
By C. H. Towxsexn

METHOD of fishing to be seen, prob-

ablv, nowhere else, is that practised by

the Wintun or Digger Indians of the Me-
Clond River in northern California.

When the salmon run begins in this mountain
tributary of the Sacramento, three hundred
miles from the sea, the Indians ereet booths of
branches and green leaves overhanging the wa-
ter, through the half open bottom of which they
strike salmon with the spear. The booth or
bower is shaped like a conical tent and is high
enough to accommodate a standing man, while
the long shaft of the spear projects through the
leafy top. .

The booth is supported on a framework of
poles set firmly in the bank, its rim in close
contact with the surface of the water, the bot-
tom heing without fioor except for a mere shelf
close to the bank on which the spearman stands.

It is erected over a shallow pool or eddy just
below a rapid or rifle where the upward moving
salmon are likely to panse before rushing into
more rapid water.

=%
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BOOTH FOR SALMON SPEARING

Built of branches and feaves by Uie Indians of MeClowd River, Colifornia
From a photegraph made by © 1. Townseml in 5=

Being heavily shaded so that the light within
is dim, while the water beneath is well illumin-
ated by the light of day. the spearman ean
strike to good advantage, The spear used by the
Wintun has a detachable barb, which is seeured
to the shaft by a stout cord. permitting enough
play to prevent the heavy fish from tearing out
the barb or breaking the shaft, With an Indian
constantly on wateh in a shelter of this kind.
a good many salmon ean be secured in the course
of a day.

In all our explorations of salmon waters in
the region inhabited by the Wintun tribe. we
observed this form of fishing emploved only on
the McClond.

The photograph was made on a bend of the
river, just above the government salmon hateh-
ery at Baird.

THE SEA HORSE OF THE BLACK SEA
Hy L. L. Mowbray
In the summer of 1905 it was my good fortune

to spend several months along the coast of the
Crimea. with headquarters at the navy vard in

Sebastopol.

The docks about this locality are covered with
marine life. Between the rise and fail of the
tide the area exposed is covered with mussels
(Mytilus), algae, and tube worms (Serpula).
Below low tide mark there are hydroids and
polyzoans in abundance. Among these the sea
horse feeds and can be found in considerable
numbers. [t is a small specics, not more than
three inches in length, and of a bright vellow
color,

One day while leaning over the rail watching
them feeding, I determined to eatel some. Hav-
ing no dip net, [ took a boat hook and twisted
a picce of wire round the end to form a loop six
or cight inches long and three or four wide,
When the loop of wire was placed near one of
the sea horses, it would in most cases coil ils
tail around the wire and allow itself to be drawn
to the surface of the water, rarely relensing its
liold. In this way [ succeeded in capturing
many specimens, and secured the same species
also about the shores of Balaklava and in the
tide pools around Cape Khersones,

Diried sea horses are frequently to be seen for
sale on the streets of Sebastopol.
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THE MOST
NET

REMARKABLE FISHIXNCG

KENOWN—THE SPIDER'S
WEB NET

By E. W. Geocer, Professor of Biology,

State Normal College, Greensborn, N, C.

OUIS BECKE, author of many interesting

books on the life and customs of the South

Sea islanders and on the habits of the
fauna  found therein, in one of these books,
"Weath Austeal Skies [ London, 1900, tells the
following interesting story: He says that many
vears ago he was discussing the customs; habits,
and manner of life of the inhabitants of western
Polynesia with Dr. J. 5. Kubary, a German nat-
uralist and traveler of high standing,  They
were al the time traversing a path throogh the
mountains of Ponapé, one of the islands of the
Caroline Archipelago, Iving northwest of New
Cruinea.

It was early in the morning and spiders” webs
with the dew on them were found evervwhere.
They were very large. so much so that oceasion-
ally one of them would ohstruet the path of the
travelers, and would have to be broken through
with a stick. The size, strength, and beanty of
these webs were so extraordinary as to attraet
Beeke's attention. and he spoke to Kuobary of
them. However. the German assured him that
these were nothing compared to those which he
had heard were to be found in the vieinity of
Astrolabe Bay on the northeastern coast of that
stramge island-continent. Papua or New Guinea.

Kubary told his companion that he had read
in either a letter or a publication by the dis-
tinguished Russian naturalist. Baron Nicolai
Miklucho-Maclay. the statement that the moun-
tain-dwelling tribes about Astrolabe Bay used
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similar spider-web nets for catching fish in their
monntain streams,

Now Miklucho-Maclay was a  scientist of
Ligh standing, especially in ichthyology, a trav-
eler of wide acquaintanee ameng the savage ean-
New Guinean and the South Sea
[slameds, and had for some time resided among
the tribes inhabiting the shores of Astrolabe
Bay.

Whether or not the Baron had actually seen
the natives use the large spider-webs for eateh-
i fish, Kubary could unot sax: but he certainly
believed that the former had grounds for mak-
ing the statement.

nibals of

Kubary's own nolion wus
that the natives somehow or other were able to
remove the nets whole and uninjured from the
branches of the trees between which they had
been spun. and having fastened them with
proper  supporks narrow  streams,
drove the fish inte them,

Becke that Inter,
conversation with Sir Joln Robertson, Premier
of New South Wales and father-in-law of Mik-
lucho-Maclay. he spoke of the death of the lat-
ter from fever in New Guines, and expressed
great regret that the loss of the collections,
Journals, ete.. of the naturalist probably made it
impossible ever to trace down the spider-web
fish-net storv.  Sir John., however. langhed at
the story and expressed his belicf that his son-
in-law was simply plaving on the credulity of
the German, 1 have had eareful search made
of all the works available in the Library of Con-
gress of both Kubary and Miklucho-Aaclay, but
with barren results so far as finding anything
confirmatory of this interesting story,

across  the

next  relates years in n

However, from another source we now come
to n most important confirmation of the spider-
web fish-net story. During the past summer
while at work in the Ameriean Museum of Nat-
ural History. New York City, on the Bibliogra-
phy of Fishes, under the editorship of Dr.
Bashford Dean and Dr. Charles R, Fastman, [
examined 2 considerable number of books of
travel to get fish references. Among these wis
one entitled Two Years Among New Guoinen
Cannibals: a Naturalist’s Sojourn Among the
Aborigines of Unexplored New Guinea (Lon-
don, 1906), The author is Mr. E. A. Pratt, 4
natural history collector of standing, and Gill
Memorialist, 1891, of the Roval Geographical
Society of Great Britain,  Mr. Pratt spent two
vears in New Guinea, mainly among the aborig-
ines in the vicinity of Yule Bay on the sonth-
east const where he colleeted insects and birds-
of-paradise.  This book gives an interesting

L .
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NEW GUINEA NATIVES FISHING
Beproduced from Two Years Amonz New Guoinea
Conmiluls,

account of his experiences during this time, On
pages 266 and 267 is found the following re-
markable account of fishing with the spider-web
nets,  The accompanying figures are reprodue-
tions of Mr. Pratt’s plates:

“One of the greatest enriosities that T noted
during my stay in New Guinea was the spiders’
web fishing-net.  In the forest at this point
{(Waley. near Yule Bay), huge spiders’ webs,
six feet in diameter, abounded.  These were wo-
ven in a large mesh, varving from one inch
square at the outside of the web to sbout onc-
cighth ineh at the eentre.  The wel was most
substantial. and had great resisting power, a
fact of which the natives were not slow to avail
themselves, for they have pressed into the sery-
ice of man this spider. which is about the size
of a small hazel-nut, with hairv. dark-brown
legs, spreading to about two inches.  This dili-
gent ereature they have begoiled into weaving
their fishing-nets. At the place where the webs
are thickest they set up long bamboos, bent over
in a loop at the end. In a very short time the
spider weaves a web on this most convenient
frame. and the Papuan has his fishing-net ready
to his hand,

“He goes down to the stream and uses it witly
great dexterity to catch fish of about one pound
in weight, neither the water nor the fish sufficing

SOCLETY

BULLETIX 1589

ta break the mesh.  The usual fal'.||'|i|.'|.' is {o
stand om n rock in banckwater where there is an
eddy.  There they wateh for a fish, and then
tit'.\tl'rlll:'-'_'u l.|.i||n it up and throw it on to the
bank.
to liave nels ready all together. and would then
It seemed 1o me

several men would set up bamboos so as

wrrange little fishing parties.

Lhat the substanee of the wel resisted water as
readily as a duck's back.”
Siee wriling the abowve, third brict refer-

e b Lhe spider’s-wels Bsli-net has come to
ligeht. TR A H ':..'I.].II,.':"i.rl . (1. [:"|'.'||ij|l-_l__ v fel
low of the Roval Socicty of Great Britain, prh-
lished in London a work bearing the title "'The
Land of the New Guoinea Pygmics.  An Account
of Lhe .‘1'||||'_'. of n Pioneer .|-l|.1'|:|_l. of |'1._1;!:||_n|"|-
Lion into the Hearl of Niew His ox-
plorations were done in Duteh New Guainea, ou
the southern side of the cud of
island Ell'g_'filluillg in 1910 and |,'r|1'|'ri1|_-_l| ;L|:1|:.'.|! i
Chy pagee 289 is Tound this in-

Cruinean
western

yvear and a halfl,
leresting statement :

NEW GUINEA NATIVE AND HIS SPIDER-WER NET
Heprosduced from Twao Years Amone New Cuinea
Cannitals,
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“The bushes round  Lhe
camp (at the village al Ata-
bo on the eoast) contained
large numbers of an im-
mense  spider: I do  nol
know its name, bat it is well
known in other parls of
New Guinea.  They  have
soft l1.-:]|:|1r||-|'|f~i-.- bl ivs. and
spint a web of great strength,
It hias been commonly stated
that these webs are utilized
by the natives as fishing-
nets, and that large fish ar
secured, but 1 am
that this is an unsubstanti
ated varn. Nevertheless, it
is o fact that the children
do take the webs off enlirve
by slipping a ring of eane
below. and that in them they
will carry fish the size of
sprats.”

i

THE SARGASSUM IFISH.
Carren ManvLep Axcren axp Toaprisil.
Ptevophryne histrio.

By L. L. Mownnay
T HIS fish, without doubt. is one of the mosl

interesting and curious of fishes, and ean

be classed as a true subjeel of Aeolus, for
it has no definite line of migration, is purely
pelagic, and is dependent upon the course of
drift of the sargassum weed. It is most abun-
dant in tropical and sub-tropical seas. but has
been taken on the coast of Norway.

When it leaves the Strait of Florida and is
cast into the Atlantic elinging to the air vesicles
of a floating mass of sargassum-—that may
measure anvwhere from the size of a man’s hat
to several miles in length and breadth—it is at
the merey of the winds and enrrents.  The
strong west and northwest winds drive large
beds of the weed easterly out of the Gulf Stream
off Cape Hatterns and between the latitudes of
20° and 40° north, where there is almost al-
ways an abundance of weed to be found.

The little fish makes these Hoating beds of
weed its whole world,  1ts color matehes that of
the weed, it feeds on the many forms of crusta-
cen that live in the weed—principally shrimp,
and there it builds ils nest. fastening its cges to
the fronds by silk-like threads.
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THE SARGASSUM FisH

Somelimes called Mortded Angler and Toadibish

Peter O Plhryne, as the fish is jokingly ealled
by naturalists, is almost helpless without o mass
of weed to cling te, being o very poor swimmer
and dependent upon its hand-like pectorals for
rrasping and for darting at its prey.  Holding
fast to the weed, it dangles its little fishing rod,
that nature has so cleverly sel over its gaping
mouth and whose guivering movement attracts
passing animals.  As they attempt to nibble at
the natural bait the rod is thrown back and the
fisher strikes with lightning speed.

If the Sargassum fish is placed in a jar of
water, it will settle to the bottom, resting on
venlral and pectoral fins. In this position the
pectorals are turned forward., The fish changes
its position only occasionally, resting for hours
at o time, motionless.  If fishing is not good in
one dircetion, it will turn around and fish «s
long facing the other way,

When a shrimp is dropped into the jar with
the fish it will start quivering its bait. There
seems Lo be something magnetie about it as il
does not take long to get the shrimp interested.

I have taken hundreds of these fish in the
course of many vears’ collecting in the Bermuda
Islands.  In size one finds them eanging from
threc-quarters of an inch to four and a half
inches in length, the average size being from
two to three inches,

Like other anglers, they lose their bait at
times, or have their fishing rod broken, and it is
by no means rare to find one with the bait miss-
ing from the end of its rod. or the rod broken
off at various lengths.
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As previously stated, the sargassum fish is
entirely pelagic, and when found along the
shores it is there beeanse it has followed some
mass of floating weed.,  Another fish that looks
to the untrained exe to be the same. but is found
on careful examination to be of another genus,
is the Marbled Angler (Awtennarivs seaber),
which lives on rocky shores and about coral
reefs. It can be recognized by its rough skin,
the skin of the sargassum fish being smootls.

THE COMMON SNAILS,
Tuem Reration to Bavaxcen Aguanmia.
By Toa M. MeLLEx
Higstrmbions fron Sen-Shore Lale and pen drawings
by anthor.

ALANCED aquaria, whether of salt or
fresh water, are never quite satisfactory
without snails; and most snails, especially

very active variclties, are so attractive that no
one who observes them closely ean help develop-
ing some interest in them.

The snails are members of that group of mol-
luses called gasteropods. which are character-
ized by an unsymmetrical body. a well-devel-
oped head. and a one-piece or univalve shell
which is readily distinguished from the double
or bivalve shells of clams and oysters,

The amount of oxvgen in the water is sup-
posed to determine the growth of the shell.

Snails differ in habits and strocture. Some
{ principally the land and fresh-water species)
linve lungs, while others (mostly the marine
forms) breathe with gills. ‘There are certain
kinds which die very soon if they become dry.
and others. after spending vears in a natural-
ist's cabinet, apparently dead, have been known
to resume activities when placed in water. Some
are separately sexed. while others are not. Most
snails lay egps, but a few bring forth their
voung alive. The hard shell of certain species,
provided with a horny door or opereulum with
which the animal closes the shell’s opening after
retreating within, serves as a protection against
enemies: others, with thin, doorless shells, are
defenseless and fall easy prey to aquatic insects.
beetles and fishes.

Shells are subject to erosion from the action
of chemical and mechanical stimuli upon the
prismatic laver.

The tongue of the snail, also called a lingual
ribbon, is set with even rows of minute teeth,
only the forward sets of which are nsed. As
these wear down. the rows behind, which are
continually being formed. move forward on
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their membrane, and by this process of constand
renewal the snail is always in possession of a
serviceable rasping apparatus.  This is drawn
back and forth over a plant leaf or other cdible
substance, seraping and comminaling it pre-
paratory to swallowing,

The eves are generally situated al the base of
the tentacles.

Suails possess some powers of regencralion
even in the shell; and a hole cot in the shell of
a common pond snail was observed to heal com-
pletely in six weeks,

Salt Water Snails.—"The Periwinkle (Lillor-
ina littorea). though prettily shaped, is nol
hardy in balanced aquaria, nor particularly to
be desired because of its preference for a vege
table diet, which is inimieal to the agualie
plants. If one lives near the seashore, however,
he may keep periwinkles in his aguariom for a
few months by leeding them with sea lettuee.
which they will eat fresh or partly decayed. If
provision is made for them to crawl up out of
the water, they will do so, elinging to o stick
or stone for hours as though waiting for the tide
to rise.

The Seaweed and Salt Marsh Snails (Lit-
torina palliata and Melampus bidentatus) are
also vegetarians, and fishes prev upon the latter.

The Ovster Drill {(Urosalpine) is a hand-
some little shell and will survive for some Llime.
but as the presence of an ovster or elam is high-
Iv desirable for elarification in the salt water
balanced aguarium and this small carpenter will
bore his way through either, it is obvious that
the helpless ginnts muost not be placed at
the merey of the Lilliputian.  In truth, no other
molluses, even small ones, ean be maintained
with the ovster drill, which is a thorongh can-
nibal.

Other seashore snails, such as the Rock Snail
{Purpura lapillus), whose natural food is barn-
acles, have proved fairly hardy in the lome
aguarium, but experiments to date point to the
conclusion that the best of all salt water snails
for this purpose is the mud snail.

The Mud Snail (Nassa obsoleta) is found in
all parts of the world. On the Atlantic coast,
from Massachusetts to Florida, it is the com-
monest of small molluses, darkening the rocks
and infesting mud flats and tide pools.

When adult it moves only on solid surfaces,
though the voung hang by the foot to the sur-
face of the water after the manner of fresh-wa-
ter snails. Miss Dimon, who has made special
studics of this species, thinks it effects locomo-
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tion by the extrusion of wuewns, “affording o
semi-solid rod against which o push, This iz

pruh::hl_‘.‘ the method of Jocomotion of many

snails. However, |.'|\||.=I|.|-.'..:EI'!-. difference ol

lIF!li'II.i.lIII exists on this point, some abservers
maintaining that snails move by musenlar con-
traction and relaxation of the foot, other theo-
ries varionsly holding that

tion by means of 1 hlood fow to the foot

1
= o ;
they effect locomo-

bissues ¢

nndnla-

by peristaltic contraction of the foot in

POTOMAC SNAILS

tory waves; by action of the cilia on the foot
and not Ir}' motion of the foot itself, ete.

The mud snail requires considerable oxygen.
Its siphon supplies the gills with oxygen from
the water when submerged, while, when left dry
at low tide. air is inhaled through the siphon
and life sustained as long as there is some water

remaining in the muantle cavity. Moisture is
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and it dies much
sooner when deprived of it than when prevented
Indeed. it is

a lurvower, and will bury itself in the mud anil

necessary Lo its  exislence,

from rising to the surface for air

remain quicseent for a considerable peviod.
The sexes are separate but Lhere are no ex-
marks. Under
laid during the
I small .'~.||II:|!'i.". |I|I:'I'I- a)ppear at all

ternnl  distinguishing natural

conditions nre Wil

oL
mon s,
sensons on the sides of the tank or attached Lo
Ll The cre shinped
like miniatlure nrns, are divty white, semi-trans

:
lueent, and may

sea=letlnee. |':||:\|.'i|'=_

contain as many as sevenly-five

ovn. LThe FOungE hateli as mvisible, free-swim
ninge l.|'|i_'_'hn.'|'-.._ At for several davs I|j'i_<||' Lia
leaving the the eilia of their larg “ears,”

under magnification, can be observed already in

rapid vibration. The shell is ouly pavtly formed
crawtl con-

at hatehing, but a o » of weeks

detes it, and the i ature now having lost
| -
o longer swims, buk.

foot.

its means of locomoation.
snail-like, crawls on its large

Tvpical of snails, this species is a seavenger.
It takes food only under water. Tt will eat al-
gae and sca-lettuce but does little damage 1o
the plant life of the home aguarinm.
ite food is fresh meat in the shape of other mol-
luscs, worms. shrimps. crabs and dead fish, and
it will assiduously clean up all the seraps from

Itz favor-

the aquarium, only the eel surpassing it in seav-
enging ability.  For a slow-moving animal, bur-
dened with o shell upeommonly heavy in a mol-
luse of its size, it is extremely voraciouns. It is
recorded that several together have been ob-
served to capture a clam-worm (Nereis) and
devour it alive, though we suspeet that the worm
must liave been canght napping.

The mud snail is nearly black. 'The npper
surface of its foot is heavily pigmented, and the
under or crawling surfnee is pale gray. The
shell is marked with deep, brownish grooves.
and is so much subject to crosion that some
specimens are worn away to the innermost layer.
When full grown it mensures about an inch in
length,  The operculum is small, only partly
elosing the opening of the shell when the body
is withdrawn.

The animal often earrics around a pretty lit-
tle roof garden of waving green algac. and
peeasional specimens are so densely overgrown
with the fringe-like plant Enteromorpha, that
at first glance they might be mistaken for sea
mice.

The species is unique in the possession of a
long inguisitive siphon that can be turned in
any direction. and which, traveling on before
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like an elephant’s trouk, tells its owner the na-
ture ol the object it is approaching.

Small aquarium fishes do not molest it, and
next to the minnows, cels and shrimps in activ-
ity, the mud snail. without which no salt water
balanced aquarium ean be complete, serves as a
nseful and interesting pet.

Fresh IWater Snails—There are numerons
specics of American fresh-water snails, and
most of them are preved upon. either in the
young or adult stage, by fishes. One of the few
that attains a length greater than one ineh, is
said to avenge all the others by attacking and
devouring little fishes.

The two species most commonly used in onr
balanced aguaria come from other shores: the
Red Ramshorn of Europe and the large brown
Japanese Snail.

The commonest of American fresh water
snails are the Pond Soail (Lymnaca). its near
relative Physa, the little fresh water limpet,
Aneylus, the coiled shells ealled ramshorns, and
the Potomac snail.

The horn-colored fresh-water limpet, or.river
limpet (Aneglus). is a very small, sluggish and
almost flat snail. It is a lung breather and las
been observed to spend an entire winter out of
water. It is hardly above a quarter of an inch
long, and desirable only in an aquarium for ani-
mals smaller than fishes, since the latter will
prey upon it

Physa is one of the species eredited with re-
sisting dessication. It is a spiral snail with no
opereulum and a thin shell easily crushed in a
fish’s jaws: and most species of the pond snail
answer the same description, being thin-shelled
and doorless like Physa, slightly longer and
more pointed.  Oue species of the pond snail.
however, found in northern New England ([ cs-
peeially in Vermont) and called the Niagara
snail (Lymnaca stagnalis). grows to be two
inches in length and is large enough to be kept
with goldfishes, But it has the reputation of
capturing little fishes such as sticklebacks, also
small salamanders; and it will attack the plants
if not provided with special food. such as
lettuce.

The common pond snail is the most interest-
ing of fresh-water snails, a pulmonate—that is
to say, an air breather. having a lung and no
gills. Crawling upside down, at the surface, on
its broad. flat foot, it imbibes air so audibly that
even small specimens can be heard sucking it in.
and feeds on floating vegetable and animal sub-
stances.  Drawing small cdible objects to its
foot. which is provided with threads of fine

cilin, whose action attracts like a magne, it enrls
the foot so as Lo hold the food substanees thus
capliered. and earries the repast below to be de-
voured under water, It ean drop to the bottom
or rise to the top in an instant. and all feals of

FRESII-WATER LIMIET

aquatic motion are familiar to it except that it
cannot swim through the water like o fish.

Its most interesting performance is the man-
ner in which it ascends from the bollom on o
strine of muens extroded before it as it rises.

L [ Y
r , & \
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e N
Lerl: PFOND SNAIL: inkt; PHYSA
I'hiy=a 15 o near relative of Ehe Pond Snail,  When held in e

=nmne posilion, one =hell opens o right and e ollier Lo the left,
later descending upon the same string. These
mucus skrings are invisible unless they remain
long enough to gather a covering of silt, but
their presence is easily detected by passing a
stick over or under the suspended animal.

RED RAMSHORN SNAIL AND YOUNG

The young—much enlarged —shown marked diference in shape
of shell and size of eve and syphon,

The pond snail is omnivorons, feeding largely
on vegetable substanees, but refusing nothing
that is edible. A defunct comrade is soon

cleaned ont of its shell, and no seraps left by
the fishes will escape the snail's attention. It is

F#E& >
il |
Y %

MUD SNAIL, EGG CASE AND YOUNG
Egg case and young much enlarged
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hermaphroditie, both sexes being present in each
individual, but the s are cross-fertilized.
The eggs number from sevenly to one hundreed,
.'||."|.-|lrd:i|1;_f Lia lf:||_' '\]14'1'i1':\, are |..'I'i|,] in |i:lrhl"\lllll'
shaped masses of gelatin attached Lo plants or
to the sides of Lhe aguarium, and hateh in two or
three weeks.

The ramshorn shells are of a very ancient
type, being found in fossil remains of great an
tiquity. They are of numerons species. the com-
menest being the brown Planorbis, a clumsy
snail measuring seareely more than half an inch
in diameter, [t lavs about eighteen vellow egos
in gelatin and does well with little fishes such
[t often
carries on its back a menagzeric as well as a voof
garden, colonies of protozua and rotifers, waler
bears and other minote animals, Specimens are
said to have become active alter being without
water for four months.

as shiners, banded minnows and dace.

There is a ramshorn shell (Planorbis magni-
ficus) indigenous to certain streams of North
Carolina, that is the giant of ils tyvpe in this
country, some specimens measuring one  and
three-cighths inches in diameter. Tt is called
the Cape Fear River Snail. It has been ob-
served chicfly for scientific data, has eyes when
voung which later degenerate and, bhecoming
covered with cuticle, render the adult sightless.
[t is probable that the rarity of this large shell
will prohibit its general introduction into home
aguaria, although, as its name indicates, it is
a magnificent snail.

The European Red Ramshorn (Planorbis
corneus rubra) originally introduced from Ger-
many and numbers of which are now bred in
Americn, is the ramshorn shell most commonly
used in home aquaria; a handsome, active snail
an inch and a quarter in diameter, ruby bodied
and ruby-shelled when young, the shell becom-
ing striated with brown and black as its size in-
ereases. 1t is also called Copenhagen, Coral,
and Red Post Horn Snail, and oceasionally
Trumpet Snail. It breathes by means of a lung,
often visiting the surface for air, and manages
its shell more dexterously and gracefully than
the American Planorbiz, never giving the im-
pression that it labors under an embarrassing
weight. This is partly due to the advantage
of having a longer body to control both the foot
and the shell. TLike most pulmonate shells
{lung breathers) it is hermaphroditic and cross-
tertilization takes place. The pink eggs, num-
Lering from ten to forty-five. are enclosed in an
ovate mass of gelatin attached to the stems of
plants.
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The eves and the siphon (which is at the side
of the shell, belind the body) are cnormous in
newly hatehed specimens, and the shell at Liirth
is |.]li.1l!|:1il."\il.'l]!1.'{i and shows no convolutions,
the color being dirty vellow with faint touches
of pink. The baby snail just oul of the epg 1a
barely visible to the naked eve, bul begins ac-
tivities at onee, and ean travel an inch in five
minutes.

The eogs are preved upon by microscopic ani-
mals of various sorts, but given a eleéan aqua-
riumi, @ little lettuee and seraps of meat or fisli.
with chalk, gyvpsum, ground coral, plaster of
paris or cuttlefish to provide lime for the grow-
i||g_r NE||_"||,-\., .-|r1|,| []u- r|.*|] _\.t|.'|.i] 'l.'l.'iu h]‘l.‘{"ll 'I‘rlllit“l'l-'.
It is desirable to place only full grown speci-
mens with fish, the vounger ones being likely
to fall prey to their finny companions. The red
calor is, speaking cugenically, a recessive brait,
and is lost if the soail is bred with our native,
sombre-hued ramshorns,

The Potomae Snail (Fiviparns wviviparus,
formerly Paluding) and the Japanese Snail
(Viviparus malleatus) have the fault of becom-
ing somewhat dormant in the winter, moving
about only on the milder days or when the sun
is upon them. The Potomac Snail, whose shell
measures an inch and a half in length, is gen-
erally more sluggish than the larger Japancse
varicty, which is over two inches long. This
sluggishness is so dominant a quality that those
who have interbred them record the resulting
progeny as sluggish and short-lived as the Po-
tomac Snail, The males of both species have
one tentacle shorter than the other, while those
of the female are of even length.

Both the Potomae and Japanese Snails are
ovoviviparous, the eggs being retained within
the mother's shell till they hateh. The young
shells are hard cnough at birth to protect them
from small aquarium fishes. Tt is believed that
the female of the Japanese snail after once mat-
ing, remains fertile the remainder of her life.
Both species have remarkably small appetites.
vet help to clarify the aguarium, and are of an
ideal size to be kept with goldfish. They are
gill breathers, not needing to rise to the surface
for air. and have a horny operculum for the
complete closure of the shell.

The dark brown shell of the Japanese Snail
often presents a fuzzy green aspect, because of
the dense growth of minute plants with whieh
it is overgrown,

The only fertile specimen the present writer
has observed, produced fourteen voung in seven
days and then rested. At birth the Japanese
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Snail is larger than the Potomac. and is an ex-
quisite crealure, of a delicate gray tint with
slender brown tentacles and a single brown
band in the translucent shell,

A European snail now bred in this comitry
and to some extent used in home aquaria, is the
Transparent African Snail, also ealled African
Paper-Shelled Suail (Lymnoea anrienlaria), It
has a light, horn-color shell. over an inch in
length, and a spotted brown bodv., The coms
and yvoung are preved upon by fishes, and only
adult specimens are therefore desivable for
agquaria. It is a short-lived, rapidly-breeding
species and an excellent scavenger.  In shape
the shell is similar to that of the common pond
snail, exeept that the opening is much larger,
giving it the popular name of Ear Shell. [t has
a broad body whorl, and depressed spire.

The Four Horned Snail (Admpullaria giqgos)
from South America is a vegetable feeder and
destrovs plants indiscriminately. It is large,
like the Japanese snail, and has the peculiar
habit of laying its eggs above the water in such
a position that when the young snails hateh they
may drop into the water immediately. Another
snzil of the same family, dmpullaria pinei, from
Florida. grows over three inches long, These
snails are attractive and a study of their habits
will afford many pleasant and profitable hours;
but if one wishes snails only to act as scaven-
gers in his aquaria. the most desirable are
those which will not attack the plants except
to keep the fine plant growth ecleaned off the
glass, and will consume the seraps left by the
fishes,

The best fresh-water snails for this purpose
that are readilv procurable, are the European
red ramshorn. the Japanese snail. and—when
it is not asleep—the Potomae, common in nearly

all our ponds and lakes. Of these the last two -

are the cleanest, but the red ramshorn is the
best seavenger. though necessarily reqoiring
more care, and will survive several vears in cap-
tivity. More than one variety of snail is not
amiss in an agquarium. since tastes differ even
among snails,

NEW MEMBERS
July 1. 1917-December 31, 1917

BexeracTon
Mrs. Frederick Ferris Thompson
Fovsopens 1x Penveroiry
Mrs. Andrew Carnegle, Emerson MeMillin,

F. C. Converse, Mrs. Russell Sage,
Mortimer L. Sehiff
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Associar: Fov sorns

Falwin Thorne,
Joel W, Thorne,

Sannne] Thorne, Jr.,

Mrs Richard 1jader.

Parnoxs
William Pierson Homilton, Mes, Saomel Thorne,

Jd |.I'~|‘|'I|I AL MeAleenan,

W VLS Thorne,

IL ML Tilford,

Larg
daines Douzlas,
t'11||'l'||:lull.Lilil"mll,

L E. Huntington,
ANNUAL

Beach, William X,
Black, Mrs: Robert C.,
Bliss, Miss 8. 10,
Bryee, Miss Mary T
Case, J. Flerbert,
Cornell, Miss Emily 1.,
Diav, Miss Laura V.
delVorest, Hener W,
Deluno, Moreat,

Doilge: A res, Cleveland 1.,

DeTvnfo, Lgmagio,
Flasard, Bowland G..
Thbeken, A, G,
Karcher, Frank Joseph,
Kennerly, Miss M. M.,
Lavw roepree, Mes, W, W,
Iichtenstein, Osear K.,
MacFuddden, C. K..
Maxwell, George T,

Milliken, Mrs. Gerrish 1.,

Maoaore, Mrs, Barringlon,

Norrie, Mrs, F. L. Breese,

Pomeray, Daniel F.,
Poned, Miss Florenee L.,
Post, William H.,
Potter, James Brown,
Pratt, Samuel,

Richard, () 1.,
Richardson, Mrs. D, .,
Rumsey, Mrs. Charles C,,

My s

H. deli. Prrsons,

I It Sunborn,

Wendiman Wanamaker.
Meanrns

seribner, Charles,
Shulhef, Ollo B.,
Sillioen, James 18,
Simon, Robert 9.,
Smith, Geo. Stuart,
snyvder, Valentine 12,
=oldwedel, Frederick AL
Soule, Louis .,
Spailding, 11 Boardman,
Stallfarth, .,

Stewarl, Cecil 1.,
Stillinam, Jisg h T,
Stimpson, Edwin B.,
Stone, Charles A.
Slrauss. Mrs. Nathan, Jr.,
Thonpson, Ladiareus A,
Thurshy, Sidwey,
Tiedemann, Theodore,
Timolkal, James G..
Tadd, W, Parsons,
Townes, W. G
Townsend, 11, N..

Van Colt, Harvey A,
Wiagner, Charles T,
Walbridge, Henrey 1D,
Walter, Willinm 1.,
Watson, Mrs. J. Henry,
Weiler, Mrs, Tulin 0.
Wheelock, Wi, H.,,
Willinms, Clarcnee 1.,

Schmibdt, Fedor, Winter, Emil,
Wrightaman, Charles J.

RAINBOW AND STEELHEAD TROUTS
Both Now Called Salmo iridens
By C. H. TowxseEND.

Nr'i'l"[fﬂr‘-l.lﬁrl'ﬁ for some time have been
of the opinion that these two tronts were

identical. The steelhead is merely a
rainbow tront that enters salt or brackish waters
and has acquired the anadromous habit. As a
result it becomes much changed, having a larger
size. when it re-enters the rivers, and a more
salmon-like appearance. While the rainbow
trouts of our Paeific coast states vary somewhat
according to the streams they inhabit, the sea-
run steelhead, wherever taken. remains uniform
in appearance and ranges farther north, enter-
ing streams in southeast Alaska.

The writer has seen freshly captured steel-
heads at the MeClond River hatehery on the
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RED SXAMPER

Sacramento, three hundred miles from the sea,
the appearance of which was very different
from rainbows taken at the same point.

It is now known that the so-called steelheads
introdoced with remarkable success by the Bu-
rean of Fisheries into Lake Superior, are re-
cognizable as rainbow trouts when they enter
the streams. Moreover, the voung rainbows
artificially propagated in streams flowing into
Lake Michigan, acquire to ‘some degree the ap-
pearance of steelheads.

The appearance of trouts is affected by the
waters they frequent, and this probably ae-
counts for such changes in coloration as take
place when the rainbow moves from streams
into large lakes. As rainbows were introduced
into streams tributary to Lake Michigan bhefore
the first so-called steelheads were introdoced
into Lake Superior, the presence of fishes re-
sembling steelheads in Lake Michigan eannot
well be explained otherwise.

I'TEMS OF INTEREST
By C. H. Townsend

A Large Octopus.—Dr, W. H. Dall the vet-
eran curator of Mollusks in the U. 8. National
Museum, recently visited the Aquarium. While
looking at a photograph of an octopus, he gave
an aceount of one he saw eaptured in Alaska
in 1580.

It was observed in shallow water in the har-
bor of Unalaska, and was soon harpooned and
taken on board the Coast Survey vessel of which
Dr. Dall was then in charge. When hung by
the body from the main boom over the stern,

the relaxed arms touclied
the surface of the water
from @ height of sixteen
fect.  This means that it
measured acrass the onl-
spread arms the diskaned
would have been  more
than thirty-two fect.
Aneiend  Daors af
These doors,

like the buildine itself. ar

Aquarinm, -

over one hundred years
old. and are of consider-
able interest to  wvisitors,
T]u'_\' are. in  faet, the
fort—\West
Battery., as the buoilding
was first ealled
eomstructed  to withstand
almost any force excepl
the cannon shot of that period.

doors of =

IIIH] wierd

Taday they seem as out of place in New York
as though they belonged to the Tower of Lon-
don. It is not unlikely, however, that some other
forts in the country have doors like them.

The great doors of the Aguariom are each
twelve feet high, five feet wide, and seven inclies
thick. They are constructed of three layers of
heavy cross planking, thickly studded with
bolts. the heads of which are over two inches in
diameter, all riveted on the inside. The bolts
on each door are in twelve vertieal rows, with
thirty-two in each row, a total of 7G8 bolts, five
inches apart, for both doors.

The hinges, three to cach door, are propor-
tionately massive. ‘The small sentry, or postern
door cut in one of the large doors. is fifty-seven
inches high and twentyv-one inches wide, with a
ponderous lock, the key to which must have been

* three times the size of the key to the Bastile,

that Lafavette presented to Washington and is
now exhibited at Mount Vernon.

The large doors were fastened with heavy
timhers, the ends of which were let into the ma-
sonry at each side,

Maore Large Erxhibition Tanks.—The work
of enlarging the glass-fronted tanks at the
Aquarium has been carried on until more than
hialf of the ground-floor series have been extend-
ed to a depth of twelve feet back from the glass.

Most of these tanks have been rebuilt by the
emploves of the Aquarium, and all of them with
material charged to the regular maintenanee

fund, without extra cost to the City for con-
struction.

wll
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The extent of this work
may be seen by a glanee al
the ground plan of  the
building on poge 15380 of
this Brrrerix,

The enlargement of the
exhibition tanks constitutes
the most  pronounced  im-
provement made in the
Aquarinvm d v rin g recent
Years. and the increased
swimming  space  afforded
has been directly beneficial
to their living oceupants,

Attendanee. — The  total
number of persons who vis-  BES
ited the New York Aqua-
rium in 1917 was 1,593,118,
an inerease over the preceding vear of 95,451,

Fuel saving at the dquarium.—In compliance
with the orders of the Fuel Administrator, the
Aquarium was closed to visitors on January 18
to 22 inclusive. It was also elosed on the Mon-
day following. Steam heat was cut off all parts
of the building. leaving it about as cold as o
barn with the roof off. Just enough steam was
generated to keep the pumps going and warm
the water for tropical species that wonld other-
wise have been lost. The engincer states that
there was a saving in coal of about tifty per
cent. The employes were on duty and kept
warm by engaging in vigorous hiouse-cleaning.

Bird I'isitors at Sea.—Most of the land birds
that alight on vessels at sen. do so for the pur-
pose of resting.  But some water birds, in no
way under the necessity of finding a dry perch,
often make themselves quite at home on a ves-
sel cruising near their nesting rocks. This is
i common trait of the varions species of gan-
nets (Sula) ealled boobics. During the investi-
gations of the U. 5. Fisheries Steamship A1ha-
fross in the Gulf of California, boobies often
rested on the rigging of the vessel, especially
when the vessel was working about the rocky
islets where they breed in great numbers  There
is little reason to believe the booby the stupid
fowl sailors have always credited it with being.
sinece many birds unaccustomed to the presence
of man are quite fearless,

The writer made the accompanying photo-
graph on the deck of the lbatrass, while clouds
of black smoke from the funnel drifted past the
boobics perelied on the main boom without dis-
turbing them in the least, and the sailors were
able to cateh some of them with their hands.

ATRA-FISH OR ATEA MACKEREL

The  Adtka-fish—The  Atka-tish  (Plenro-
grammuy monoplerygins) is usoally called Atks
Mackerel in the Alentian Islands, beeanse when
salted it tastes much like salt mackerel, Tt has
long been the custom of traders among  the
islands of western Alaska to salt small quanti-
ties of the Ash for local use.  As it is abundand
and easily canght there is reason to believe that
it will eventually be taken in sufficient quantities
to be of considerable commereial importance,

It is indeed one of the little used species
recommended by the U, S, Fisheries Burean as
a valuable addition to the national food supply,
but the Aleatian Islands. Iving about two thou-
sand miles northwestward from California, have
not vet been brought within the regular sea
routes of commerce.

While eruising with the Fisheries Steamship
Albatross among the Alentians, the writer hud
excellent sport with the Atka-fish and found it
fine eating, both fresh and salted. It is of great
importance to the natives of those islands, [t
is found throughout the Aleutian Chain but is
probably most abundant about Atka [sland, The
Atka-fish is a handsome species, vellowish gray
in color, with black eross bars. It reaches o
length of eighteen inches, and a weight of three
or four pounds.

The Ited Snapper—The Aquarium recently
lost a specimen of the red snapper (Neomaenis
ajya) that had lived in one of the tanks for two
and a half years. The red snapper is the most
important tropical fish that comes to our mar-
kets. and the most valuable food-fish of its ge-
nus. reaching a length of two and a half feet
and a weight of twenty pounds. In 1908 thir-
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BOOBIES ON THE ALBATROSS MAIN BOOM

The binds were quite fearless: heeding neither the dreifting smoke from the Tunnel nor Uhe presence of U sailors,

teen million pounds, worth S£00.000, were land-
ed in ports of the Gulf States alone. (Later
statistics are not at hand.) The red snapper
is caught in rather deep water. large numbers
being taken on fishing grounds off the west const
of Florida. The center of the red snapper fish-
ery is Pensacola, where there are many vessels
engaged in the taking of this fish. The catch
is made in the Gulf of Mexico and on the Cam-
peche Bank of Yuoeatan. It is marketed in all
castern cities as far as Chicago.

The red snapper is found from Long Island
to Brazil but is very rare north of Hatteras and
merely accidental in New York waters. Tt lives
well in captivity, and the beautiful rose red
color of the fish makes it one of the most atirac-
tive exhibits of the Aquarium,

Whale Meal as Food—It is ¥ears
since the writer ate whale meat on board a
whale ship at Port Clarence, just below Bering
Strait. The lapse of time is too great for recol-
lection as to its flaver, but it proved to be quite
edible, like the seal meat we had eaten previ-
ously at the Pribilof Islands. Pickled whale
skin was also set before us by the hospitable
whaler.

many

About one thousand whales are taken vearly
at shore whaling stations along the coasts of
North America. There is no reason why the meat
of the whale should not be utilized. It has al-
ways been saved for food at Japanese whaling
stations. The ereation of refrigerating plants
at such stations is entirely practieable and hun
dreds of tons of wholesome meat hitherto con-
verted into fertilizer should undoubtedly  be
made available as food for a country now suf-
fering from a general meat shortage.

Porpoises, which are merely small whales,
have long been used for food. The species
known as blackfish is used in the Faroe Islands
where porpoises have always been taken in large
numbers. The white whale has always heen
used for food in aretic regions espeeially in
Hudson Bay and Greenland waters.

Five vears ago the porpoise fishery at Hat-
teras. North Carolina, supplied to a New York
firm several hundred pounds of porpoise meat,
which was mixed with five per cent. of pork and
made into sausage. It was sold through the
regular channels as first elass sausage, and con-
SUIETs were unaware that it was made of por-
poise meat. :
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IN QUEST OF THE RARE OKAPI

By Hewnewer Laxs

IHestrations from palozraphs by e antlior,

N the first of January, 1907, | had the

pleasare of turning over to Ilr. Hornaday

the rarest New Year sarprise any mortal
has vet received, a little bull black rhinveeros.
Just arrived on the Steamship Cedric. [t was a
fitting contribution to a Director who, in a few
vears of strenuous effort, had suceceded in mak-
ing the New York Zoological Park as renowned,
if not more so, than those. many decades old, of
Europe. The late Mr. Richard Tjader. quick to
seize the splendid opportunity, had purchased
the little fellow in Mombasa for the New York
Zoological Socicty, and [ had gladly taken care
of him all the way from British East Afriea.
This husky orphan gave a most affectionate
greeting to the Direetor and even after so mem-
orable an ocean journey was in such perfect
health that T needed no {urther recommenda-
tion for a similar undertaking,

Two years later, in the spring of 1909, Pro-
fessor Henry Fairfield Osborn, President of the
American Museum of Natural History and the
New York Zoological Socicty, had elaborated
the far-sighted plans of the Congo Expedition
of which I had the honor to be in charge, with
Mr. James P. Chapin, now a Licutenant in ser-
vice in France, as my sole companion. At this
time I again saw Dr. Hornaday. His unbound-
ed ambition was seething anew. and trusting my
ability to care for animals, he saw the chance
of securing at least two of the rarest and most
interesting mammals, the famous Okapi and
white Rhinoeeros, neither of which had ever left
the African continent alive. Dozens of other
rare animals that would be the pride of any
zoological garden were on his list of desiderata.

All rights reseryed

This expedition was to proceed to Central Af-
rica, to the northeastern Belgian Congo, a re-
gion most promising for a systematic zoologieal
surver. Up to that time it had been considered
impracticable to carry on in this unhealthy
cotntry any prolonged zoological exploration,
and Schweinfurth, Emin Pasha, Stanley. Junk-
er, Casati, Alexander, and Schubotz had passed
throngh these territories with no attempt to
make extended collections.  The Congo Expedi-
tion, however, was organized and equipped to
camp for vears where others had spent but a
few davs or months, and the absolute sound-
ness of such a hazardous project was proved by
our signal suecess,  We set out from New York
in May, 1909, and returned with fifty-four tons
of collections in November, 1915, without having
had a single aecident, nor did we lose a day
through illness. Working from 1,200 to 2.000
miles inland, we succeeded in attaining results
far beyond expectation, In five yvears of unin-
terrupted field work more than 38,000 natives
were reeruited to carry the 1,287 burdens of
sixty pounds each, sinee in these districts the
porters proceed only short distances and return
at onee to their villages, when the packs are
shouldered by others. In spite of the careless
treatment of the loads by such savages and the
difficultics of preservation in a moist and hot
climate all collections reached the Museum in
perfect condition,

One of the main objects of the Congo Expe-
dition was to realize the wish of President Os-
born to obtain for the American public materials
for a habitat group of the Okapi before the
progress of civilization should make this im-

1601
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A THAP SET IN AN OKAPI TRAIL

An Okapi stepping into this noose is caneght by the fuol,
and, bobhling on three legs. i3 beaten to death

possible. The Belgian Colonial administration
generously seconded the efforts of the Museum's
party by granting the necessary privileges, and
it was our great ambition to procure a few rare
mammals for the New York Zoological Park:
and even when the collections increased to such
an extent as to make it impossible for us to care
rﬂl‘ ”\'L‘ .':I:Ilf1t1.‘l|h. Wi \l_:i]] hu]_h,':l Loy Ih|__~ !;L-;f TINE=
ment to bring home the first live Okapi.

Let me briefly outline the history of the dis-
covery of the Okapi. In 1890 Stanley gave the
first positive clue to the existence of the Okapi
in the [turi forests, the northeastern part of the
great West African rain forests.  Stanley re-
ferred to it as a “donker” ealled “atti.’’ which
feeds on leaves. In traveling through the great-
er part of the range of the Okapi in 1888, as
commander of the Emin Pasha Relief Expedi-
tion, he lost through famine, fever and attack by
hostile natives four hundred of his six hundred
and forty Zanzibari porters. His thrilling ae-
count established a dreadful fame for the haunts
of the Okapi, but apparently no attention was
paid to the few words appended to his “In
Darkest Africa,”  Stuhlmann, traveling in the
Semliki Forest in 1891, actually saw a part of
the striped hide and mistook it for that of a
Zebra, as Junker had in 1883 in  passing
through the Mangbetu country. But in 1901,
eleven years later. Sir Harry Johnston. the
gifted explorer and eolonial administrator, then
High Commissioner of Uganda, through per-
sistent efforts, soeceeded in securing o few
strips of the striped hide of Stanlev's “don-
kev“-like animal, and, recognizing their im-
portance, at once sent them to the British
Muosenm.  London  seientists. misled by the
stripes, announced the discovery of a new spe-
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cies of forest zebra. This was a templing prob
lem for so enthusiaslic a natoralist as Sir
II.‘I["I':.' Jolinston, .'I.]'u'..'|I'|'w. wide awake to the -
portunity for discovery. He organized an ex-
|||.‘|1i1.i|l'||. and, in the GOy ol I'_l.'_mui_.--., SO
|.'.'l1!'|]:u':I near Lhe trails of the animal he -.|:||._:_[||I.
His time being limited, his followers ill and
disgruntled, and seeing that the quarey e fol-
lowed in vain had cloven hoofs and might prove
to be only a forest eland, he abandoned the im-
mediate realization of his hope.  Nevertheless
his diplomacy trivmphed. He met Me, Erikson,
a Seandinavian officer in the service of the
Congo Free State stationed at Beni, who was
well acquainted with the Okapi throneh its

meat and skin, which the natives often brought
ter s post, and who '_';|.'|.1“_'|.' oSt i to send a
skin and skeleton to the High Commissioner's
restdenee nt Entebbe, I.._:'|1I-::':| Indecd o [ew
months later Sir J[.':I'I'I'l.' could st 4!_- the e

remains at leisure. It was n E'-|q"|-.|:;-l '\-\.||P_’||I'E'-\.-'
for him that the “donkey”-like animal called
0 :I!!II il_‘.' .'||I: natives ||:r||'.-:-.:i ta he an |,':|'--.l|':‘|
making discovery. Far from being s horse or
an '|I:|‘:|']I-|I|.'. HITS ':'\|$l.'l:'||'||. it claimed as ils nenr-

est relative the giraffe. It was one of the sur-
vivors of the giraffine group, such as the Paleo-
tragus  and Helladotherivm, flourishing  in
southern Asia and Furope during Miocene ages.
several million years ago. The Okapi had found
a safe retreat in the heart of Afriea, in the
rloom of the Congo forests, Some of these an-
cestors differed vitally from each other in size
and form, and the Okapi too has practically no
external resemblance to the giraffe. To the
layman this much heralded affinity seems puz-
zling because in size. proportions and eolor
the Okapi looks more like a mule. The twao

THE CAREFULLY CONCEALED TRAP

A cirenlar hole aboat a foot wide and eight incles deep
i= eovered with pleces of bark benenth whicl
rests the relense,
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APOSHO, THE SKILLFUL ORKAPL TRAPFER

Aposhn was sixly years of age and had slin over a lanm-
dreed Okapr without coming Lo griel Thu=
twisted ropes on his arms were sup
postl Lo propitinte  the B
apiril= albendnnl upsen el
succesaful killing.

stumpy. skin-covered horns on the wp of the
head. present only in the male, and the tuft of
long bristles tipping the tail are the only ex-
ternal counterparts common to both,

A big Okapi stands but five feet on the slight-
v raised withers. and the short, heavy neck
earries a delieately modeled, deer-like head.
The glossy brown and purplish hlack of the
body is set off by the conspicuous white stripes
and bands on the limbs, The zebra-like pattern
on the buttocks, suggestive of shafts of light,
lins been said to help in concealment, but this
would be of little use in the gloom of the Congo
forest. and an acote sense of hearing is a far
better protection.

After traveling up the river to Stunleyville.
twelve hundred miles inland, and after march-
ing with a earavan of two hundred porters for
twenty-one days across the forests to the north-
cast, we reached Avakubi and later arrived at
Medje. a nine day journey to the northwest,
where we made our headquarters.  We followed
the advice of Lieutenant E. Boyton. a Scandi-

navian in Belgian serviee whe l:'lltl'l'lllil'I!{]l'lfl this
post, and proceeded southward to Banda's ter-
ritory  with only twenlty-five porters. By res
ducing our caravan and employing as carricrs
natives from the villuges we intended to visil
we eliminated the possibility of antngonizing
them by heavy and unnecessary demands on
their food supply.

The evening we arvived at Banda's village
his men were .:l:'lrinsz Okapi meat over the fire.
At six the next moring Bandn appeared with
the dried portions from the limbs, all they pre-
serve, as the rest of the hide is generally eaten.
We were at lnst sure of being in Okapi country
though in view of past evenls and prevailing
conditions it was nol surprising that our recep-
tion was tempered with suspicion.  Their woms
en and ehildren daved not venture forth un-
accompanicd by men  armed with poisoned
arrows, ready for action. Here in 1803, Thorn-
ton. an American in Belgian service, with over
fifty of his soldicrs and porters, was killed and
eaten. and the earavans of other officers had
frequently been the targets for poisoned arrows
shot from ambush. Desperate fighting ensued,
lasting more than three years, and the Belgian
Government  finally  forced the abolition of
cannibalism.

The Government had given instruetions thak
we were to be provided with a dozen armed
soldiers. whose presence. in our opinion, was
unfortunate.  We were alarmed to see the sus-
picious natives leaving their village. retreating
to huts in many far away parts of the forest
where they have plantations, the easicst way
for them to escape trouble. To us their going
meant the defeat of our hope of ever securing
Okapi. We therefore sent the soldiers back
to the garrison. a step we hiad no reason to
regret, as our suneeess proved. To the black
man it was a new and strange experience to
see white men al work. Daily the natives flock-
ed in from neighboring villages to see “Banda's
white men.”  For a long time I thought myself
very popular; many waited for hours to shake
my linnd. They stroked my arms and joyfully
grinned “Nyama mingi! Nvama nzuril” (Lots
of meat! very tender meat!) Later on an ex-
planation of their interest gave me a cold chill.
However, they good naturedly added that they
would not kill us for they would have to send
every hit of meat to the great chiefs, for white
men eat much salt and taste far better than
their own kinsmen.  This had been the fate of
Thornton,

After many lengthy palavers [ finally sue-
ceeded in overcoming their superstitions, 1
soon had stationed in their camps in the forest

—rn
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IN ITS NATIVE EXVIRONMENT
v Min iy ol o =il fresh Okap
unlly long and

TRUE TO LIFE AND

Thiz is an oxcept
bull, TI

our native assistants, and finally, as news of
”I".' ()l"n'l“i arrived, I ran ol -;:'::_! ||_'; ||.|_'. . i-ru.&:-q,'l]
swamps and rivers as they themselves did, slept
in the forest. and joined their hunting parties
even in the dead of night. T had but two por-
ters with me, one for my camera and the other
for my necessary camp outfit. an equipment so
meager that a Belgian officer laughingly called
it “the tablet-form outfit.” This gave us a rep-
utation with the natives and our absolute fair-
ness with them seeured their confidenee,
Having walked more than a thousand miles
in the tracks of the Okapi, I unhesitatingly
state that a great wariness and nocturnal hab-
its efficiently protect it from being suceessfully
stalked by white men. Those who ean right-
fu]l:: claim to have seen a ii'l.'f"g {'}knpj, or shot
one. have been so favored quite accidentally.
During the day it rests. but sometimes moves
when  storms  rage and falling leaves and
branchlets drown the usual noises. The Okapi
is a typical browser, fecding generally by night,
often while rambling with a companion.  The
female invariably takes the lead, her ears alert
for the slightest suspicious sound. Towards
morning they leave the hills and move in the
direction of the swampy regions, with dense,
almost impenetrable thickets. The clear brooks.
often Howing over beds of firm, white sand. are
thus frequented. and. when shallow. are used by
natives as paths and followed for miles by the
Okapi. As the sun rises they return to the hills,
and, without seeking shade or concealment, rest

wherever they happen to be, apparently never
twice in the same place, They spend by far the
greater portion of time in the higher and drier
parts of the forest where Lrees are laller and
more seattered.,  The undergrowth here is apen,
permitbting porters with their loads to pass with-
out muich tronble, and the ground is covered
with only a thin layer of dry leaves and sticks
since. numerous  colonies of  termites  rapidly
transform dead vegetable matler into soil which
is washed away by the torrentinl rains. So re-
markably regular are their habits that the na-
tives picturesguely state that each pair of Oka-

pi has its own village. Trails, leading to one

of the nomerows brooks, are sometimes a fool
aor more wide and have _g:i'l.'-g_"ll rise to stories of
large herds.  The trath is that in their northern

range, during o dry senson of several months,
tracks made daily by one or two Okapi remain
unchanged, and due to the moisture in these
swamps, retain their original freshness,
Though food is abundant, the Okapi, wher-
ever it stops. elears the bushes of all foliage
within reach. often breaking saplings and
branches down, much as giant elands do, and
in these attempts lears off from the tip of the
horn the covering of hairy skin, [t has been
sngrested that the distribution of the Okapi co-
incides with that of the broad-leaved, maranta-
ceons marsh plant, phrynium. the tender shoots
of which are used as fodder for the muoles of
officials. However, we know that the food plants
of the Okapi are a few common species of trees
and bushes, nnd so are safe in concluding that

OKAPI THACK IN SOFT GROUNI
Many travelers cluimed that the Okapi inhabits swamps,
yviel the small, well waorn, cloven lioof= nlome wonlil prove
the general bardness of e trails frequented,
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AWALTING THE PHOTOGRAPHER'S PLEASURE

Thix confident pose does not reveal e ambling gait,

for the Okapi, ke the girale aml eamel, moved the

lew= of one =ile stmulbaneoss=iy,

its restricted range docs not depend upon phry-
nium or any other plant. In fact, the Aora of
the West African rain forest is so uniform over
its entire extent that it could hardly influence
the distribution of so large a ruminant, Qur
long expericnee and numerous inguiries prompt
us to say that the range of the Okapi is limited
by physiographical conditions: any extended
swampy area, with its inextricable vegetation,
would completely bar the Okapi, and thus we
find it only in ilie undulating drier portions of
the northeastern rain forest,

The guestion how it happens that so large an
animal so long escaped discovery by scienee is
easily answered. While it is true that explora-
tion and civilization made sueh rapid advance
that the term “dark continent” practically be-
came obsolete during the last decade of the
nineteenth century, the Okapi. in true hermit
fashion. had secured the only retreat that white
men would respect. a country that he was
forced to acknowledge as the most unhealthy

in the world. It inhabits a narrow strip some
seven hundred miles long and hardly one hun-
dred and forty miles wide. about seven hundred
miles from ecither coast, the forests of the hilly
sections of the many small afluents of the north-
eastern tributaries of the Congo River, The
only region where it has vet been recorded is in
the Ilclgifm {_fnui_m, west of the Ruwenzori,
across a portion of the lTturi and Uele districts
to the Ubangi River, though it has been main-
tained that it oceurs also in Uganda. While the
Okapi was not unknown to the officers of the
Congo Free State at the posts in the Tturi and
Uele. they had more vital interests than studies
in natural history. Communieations with other
posts and Furope were in a precarious condi-
tion. They had to battle with lostile natives
whom they forced to abolish eannibalism,  Sta-
tions had to be built and roads eleared through
tropical forest. They endeavored to establish
a feeling of general security. Even the wild,
roving Pygmies learned to exchange the prod-
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THE YOUNG OWNER OF THE TYPICAL STRIFES
When walking hee held his head even lower than shown here,

ucts of their chase for salt, tobacco, knives and
other articles of value to them. Some of the
officers and the native soldiery had enjoyed eat-
ing the flesh of the Okapi some ten years hefore
its discovery by science, It furnished excellent
meat, and excepting the elephant and buffalo,
was the biggest gnme. The striped portions of
the hide decorated their chairs and soldizrs used
straps of it as bandoleers for their guns.
Whoever penctrated here was, so to speak.
“on the wing,” and wings beat doubly fast
across these inhospitable regions. The numer-
ous sportsmen who had visited nearly all parts
of Africa found no attraction in these forests.
Indeed the many pale, haggard faces that
emerged from the western half of equatorial
Africa were no incentive to pleasure-seeking
people.  The immensity of the wilderness is ap-
palling: for over cighteen hundred miles with-
out a break it stretches more than half way
across the continent, from the coast of Guinea
to the Ruwenzori. In spite ef tropical luxuri-

ance, it is one of the most dismal spots on the
face of the globe, for the torrid sun burns above
miles of leafy expanse, and the unflagging heat
of about one hundred degrees day and night,
renders the moist atmosphere unbearable. Over
the whole area storms of tropieal violence thun-
der and rage almost daily. Here natives have
become cannibals, and the graves of thousands
of white men are merely a remembrance of
where yvouthful energy and adventures came lo
5 sudden end.

What a difference in the eastern half, where
Afriea’s three largest snow-capped mountains
greet the rising sun far above the equatorial
mists. Delightful valleys of exuberant green,
miles of park-like stretches, far extending plains
and lInkes, large and small, compese the beauti-
ful landseape. Here lies the sportsman’s para-
dise. Large herds of antelope have found a
land of plenty, zebras in immense troops, buf-
falos um! clephants by the hundreds shift aim-
lessly and unhampered across the vast expanses,
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THE AWKWARD AGE,

ALL LEGS AXD FEET

Thougzh not annoyed by sunshine, he prefereed the shnde, Towand evening e beeame restloss walked
about, bt when gently stroked sebthed down peacefolly, slocplng will his Bead on Uie breast of
his gunrdian, willh whom he shaeed the hot,

It is an open country where companionship is
developed to its highest degree, where stamped-
ing herds are followed by bands of lions, where
swarms of vawling hyenas give their gruesome
concerts and flocks of vultures cirele far above
it all. awaiting their share of the spoils.

But in the West African rain forest travelers
move on the beaten track, and even the hunter
rarely hears more than the noises of eseaping
animals. Ouly the elephant, buffalo or wild boar
allows of approach. The sombre green of the
vegetation accentuates the general monotony,
and few escape the oppressing gloom of the
rainy hours or days with a sun overeast by
dense vapors.  Here and there a few score mon-
keys frolic together under the large green cano-
pies. Unlike the vast hierds of antelopes roam-
ing the plains, those of the forest await the
silence of night to steal about singly or in pairs.
Strength, speed and endurance are replaced hy
stealth and rapid dodging from thicket to thick-
et. Even the otherwise gregarions buffalos occur
here in bands of only three to five, and ele-
phants in troops of a dozen or so generally fol-

low the trails worn by generations of their kind.
The giant carnivores and eareion Teeders would
starve here; only leopards, ambushed in trees,
succeed in seeuring prey.  Dead animal matter
is chiely disposed of by millions of tiny ants.
The volturine eagle, Gypohicrax, is compelled
to satisfy its wants by picking oily pulp from
the palm nuts, as many of the smaller earni-
vora, the genel and mongoose, that also consume
plantains, The larger civet adds corncobs 1o
this peeuline vegetable diet.

The habitat of the Okapi, however, is nol as
uniform as might be expected, at places so open
that. could it be observed during its nocturnal
rambles, it might be seen at a hundred yards,
or. again, so dense that it could find sufficient
cover at arm’s length. The Okapi's one great
enemy is man. The wariness of the game is but
an added stimulus to the cunning Pygmy hunter
who, like the Okapi, elaims the forest Jungle as
his home. A quarry so large provides coveted
meat for days of feasting, The more powerful
Bantu negro, living in villages and owning plan-
tations, with a craving for meat that had made

-
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him a cannibal, also trapped the Okapi in well-
concenled snares and pitfalls, and the Prgmy
would gladly exchange the product of his chase
tor vegetables. These negrovs were capable of
artistic appreciation  and wsed the quaintly
striped  portions of the hide with its  white,
brown and purplish-black markings for adorn-
ment. especially  belts, So highly were they
prized that in some regions to sit upon a skin
or wear portions of it beeame the privilege of
chieftains and their families.  In facl its valoe,
as o means of gaining the favor of hmportant
chiefs, inereased so considerably in districts be
vond its range that the hide of each limb was
cagerly accepled as the price for a woms,
Tales of the Okapi are so interwoven with mys-
ticism that to these wearing portions of it, the
many marvelons qualities of the Okapi were
willingly eredited, especially its  cunning  in
eluding enemies and the power of retaliating
upon those who slanghtered it withont due cere-
mony. Had not whole villages been wiped out
by the spirit of the “O-api” when a reckless
hunter had failed to take proper preeautions?
Let but the head of the dving Okapi touely the
ground and earth receives the curse that may
annihilate the neglizent one, his near relatives,
and even any one stepping thereafter in the
teacks it had left the day it perished. The
Medje never dare kill outright those caught in
traps. but make elaborate arrangements so that
the head of the Okapi. during its last moments,
will rest upon & cushion of leaves or branches.
Its elusiveness works on the imagination of the
native and intensifies the mystery surrounding
it. Should an Qkapi by any chance suddenly
bolt out of the bushes, an uninitisted Okapi
hunter returns home at onee, for this is a warn-
ing not to proceed.  Marvelous stories about the
Okapi provide weleome entertainment for the
family cirele and friends long after the dying
embers have ceased to offer protection against
the chill humidity of the night.

Okapi are caught by varions methods in use
over the greater part of Africa, but are of such
a nervous temperament that they invarinbly kill
themselves, and I am certain that only calves
ean be tnken alive. Strong nets. in sections,
are hung loosely from the trees, barring the
trails of the Okapi whose whereabouls are pre-
viously known to the hunters. So rapidly are
they driven towards the nets by small dogs with
waoden clappers and followed by men shonting
at the top of their lungs that they usually try
to break throogh.  Baot the net instantly falls,
completely  entangling them. when they are
quickly dispatched by natives in ambush. This,
however. calls for hundreds of drivers and only

powerful chiels can afford to eatel big game in

this manner.  Pitlalls ten feet long, cight feet

decp, but less than three feet wide near the sur-

face also claim many victims,  The smooth sides

form a wedge-shaped hole in which the captive's

body is suspended, and sometimes spikes, pro-

Jecting from the bottom, picree the body and

cause sudden death.  These pits arc treachier-

ously covered with sticks and leaves, a perfeet

imitation of the trail in which they are usoally

dug.

The third method requires far more skill and

a rreater kuowledese of habits, butl is more in

use with professional Okapi hunters.  Aposho,
m ald Medje trapper who wsed this method, had
to his eredit at least a hundred Okapi, boasting
that he had killed at least two or three every

vear, even from his bovhood, and in later years,
when meat became scarvcer. as many as ten. I
finally gained his contidence and repeatedly as-
sisted in setting his traps. He and his friend
Bope had divided the region between them.  Each
Il some thirty or forty teaps, which were vis-
ited about once in four davs, He was considered
by the others a grent medicine man endowed
with the power to direct Okapi to his traps. On
finding a suitable spot, he carefully investi-
wated, poking his knife into the trail to find a
foundation for the snare. To make doubly sure
he consulted his instrument of augury, and if
the anspices were favorable he and his helpers
were busy for the next hour. A eircular hole
about a fool wide and eight inches deep was
dug in the ground and by that time the upper
branches had been stripped from a strong, flex-
ible sapling, to the top of which a thirty- to
fortv-foob strand of rattan about three-fourths
of an inch thick was fastened. A specially pre-
pared and conseerated noose was tied above the
bulging root of the rattan, The combined eof-
fort of three men was needed to pull the rattan
down to the relense actuating the crossbar, upon
which narrow picees of bark were so arranged
that pressure at any point released the noose.
Thus an Okapi stepping within the fatal eirele
was usually canght by the ankle. and, hobbling
on three legs, could not move far. So skillfully
are these traps set that it takes an astute ob-
server to diseover them. Before Teaving, Aposho
hummed his imprecations and all joined him in
velling and dancing.  All traces of their pres-
ence were effaced for a distance of several hun-
dred vards. The places selected for these traps
are narrow trails walled in by lieavy vegetation
by which the Okapi regularly goes down across
the swamp to the erystal clear brook. On first
hearing of this method T thought I might see
one alive, but luck was against me and [ only
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saw one in its last throes, 1t had jumped from
the trail into a deep pocket of mud and only
the head was visible,

When eaught, the noble beast is often dis-
gracefully beaten to death with elubs: the skull
and even other bones are shattered.  Supersti-
tion does not allow the use of spears, Arrows or
knives. | saw nineteen of these carcasses, that
putrefy quickly in the tropical climate, which
for the natives only heightens their tastiness. It
would be dangerons for anyone staving in these
regions to interfere with their methods of Tumnt-
ing, I myself nearly came to grief for remon-
strating with natives who were about to pul an
old woman to death to propitiate the evil spirits.
Hunting results had become so bad that she had
been acensed of bewitehing both hunters and
traps. In pleading for her I appeased their
wrath by assuring them that my own medicine
was strong enough to banish all witcheraft, on
condition that the traps should be changed. M
advice was taken. results proved most gratify-
ing. and the delay saved her life, though she
had faced the ordeal as a matter of necessity.

The general belief is that the Okapi is one
of the shyest of creatures, but my experiences
prove that it would peacefully live in the imme-
diante neighborhood of villages if it were not
killed at once. Apparently unfrightened, two
Okapi habitually roamed near a village situated
in the midst of the forest and inhabited by a
few old people whose duty it was to maintain
communieation by gong with a far distant son
of nn Azande chief,

Sinee the Belgian sovernment has undertaken
to stamp out cannibalism, hunger for meat has
driven these negroes to seek the game of the
forest. No longer able to supply their ocea-
sional feasts by raids on adjoining villages, so
large and inoffensive an animal as the Okapi is
a tempting prize. Though hunting Okapi is
legally forbidden. many chiefs have stationed in
special camps hunters, who are forbidden by
superstition to eat Okapi meat.  In course of
time one section after another is thus depleted
of the Okapi. Some years ago the great Mang-
betu chief, Zebandra, with the aid of cight hun-
dred drivers, canght eleven within a week, An
Azande showed me twenty-two pitfalls in which
nine Okapi had perished. not to mention a num-
ber of others that had fallen to his gun which
he loaded with self-lammered plugs,

My wish to observe the Okapi in its mystic
haunts, to listen to its frantic rush into deeper
wilderness, was often looked upon by Okapi
hunters as the veil for a desire to find in these
forests some product even more valuable than

rubber. ‘They eare little to see the Okapi, each
serivs of tracks gives them information as cers
tain as if the Okapi were in plain view, Indeed
a fresh trail possesses all the stimulating Factlors
of the certainty of suecess and oflers the tirills
and emotions of a great novel.  DBut for the
white man the physical and mental strain in the
maoist heat and monotonous gloom of the forest
detracts From the pleasare. The tangled vege-
tation forces one to stoop, the gnarly roots,
stumps, and creepers impede one's progress, and
after miles of tripping apd slipping in the nar-
row trails or dragging onesel throneh the mud-
dy, steaming ~c1.l.':|.1np-| it is o weleome 1'|I:lr1_1_.'.¢ to
walk in the firm sandy bed of the shallow mean-
derving brooks.

One [].'..:l.' my lwpes to see o live UL.‘:JJ'E were
well nigh realized.  Throughont the night o
storm lind raged and the rombling of the far-
distant thunder could still be heard. The tree-
tops never emerged from the vapors that envel-
oped all in their drizzling mist, and gusts of
wind seattered showers of raindrops.  In ten
miles we had crossed seventeen streamlets and
their adjoining swamps and had reached the
higher lying portion with its more open forest.
the real haunts of the Okapi.

The whistle of the oriole was the signal di-
recting our guide and we soon followed fresh
Okapi tracks. Forest boar and sitatunga had
passed in the early morning, and near one brook
a troop of bongo had stopped. QOur two Okapi
traveled together throughout the day. but late
in the afternoon, when it started to rain, had
separated. Here was our chance, for all minor
noises were drowned by the falling drops.
Trusted Amadu kept on the move; the others
were far behind when we finally drew near to
the Okapi. In the last hour we had covered
not more than thirty vards. Under the cover
of heavy vegetation we had crept along a fallen
rinnk tree and had come to a column of driver
anls that ended our hopes, for, attacked by
them. we both moved when within less than fif-
teen feet of the Okapi. Its peculinr odor was
still in our mostrils and the swishing of its tail
and stamping of its feet in our ears when our
coveted prize bolted. On our return to the camp
at midnight we found that our companions lad
remained in the forest.

In the Ucle we could not think of capturing
live animals, distances and lack of time would
have foiled any such enterprise, but on leaving
for the Ituri we met an old friend, Commandant
M. Siffer, who offered invaluable adviee. At
Poka a letter from President Osborn, extend-
ing his generous congratulations, reachied us
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BULL OKAPI TRAPPED IN THE ITURI FOREST

O step within the fatsl eircle of the trop unfailingly delivers thiz noble game into Ui power of Ehe savages,
for the rmlban ropee, as here shown, hiolds i1 by the foal,

just in time to encournge me Lo hasten arrange-
ments for the completion of the survey in the
forest regions. Through the assistance of
Akenge. a powerful Azande chief, I hoped to
till in the gaps in the collections. He was going
on one of his annual hunting trips on which the
natives procured stores of meat for the sultan’s
larder. Four davs to the south we arrived al
the village of his son, Abawe, who, according to
Azande custom. left at once, abandoning wives,
children, and all he owned to his father, as a
siem of his reverence, On this great oceasion
gongs signalled throughout the night, asking,
not for able hunters, but that “all cowards
should stay at home!” Akenge himsell was
leader and every headman had reason to show
the effects of this influence. Prowess and cour-
age among the warfaring Azande were stepping
stones to fame.  Abawe was the most renowned
hunter in the region. making many contributions

to our collections of rare animals during the
two months we spent with him.  But finally, at
Akenge's return to his residence, | procceded
southward to the neighborhood of Niapun. Late
in the evening his messenger, a boy of ten,
sneaked up to me, whispering, “The sultan is
going, Do vou want to see him?#" [ had hard-
Iy nssented when Akenge stood before me. He
had waited under cover of darkness to hear my
reply with his own ears,  His time of going was
set by augnry. and he had come to bid good-bye.
Like the “King of Beasts,” he traveled through
the forest om roads untrodden.  Neither dark-
ness nor jungle conld stop him.  This venerahle
chief of savages had a gentleman's pride and
wns worried not to have been able to make good
his promise to help capture a voung Qkapi,
“The day the child of the Okapi is born, 1
shall know, and so will you,” he said proudly.
“My mifts will travel on the road to vour village
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the very day my bands can stroke the Okapi,”
was my jovous and encouraging reply.  Six
weeks later, in Makere tervitory. I was informed
that Abawe. who was to capture the Gkapi calf,
had left his forty wives, and, accompanied by
three men, was camping only lwenly miles to
the north of our camp.  Whatever my donbts at
this message, [ knew what a eareful lhunter
Abawe was, 1t was Akenge s boast that at least
ong son, among some seventy children, could
catel alive any animal in these forests. Akenge
had undoubtedly posted many natives to ob-
serve Okapi trails, but in the eves of the natives
oceult powers were brought to bear,

Abawe had been in camp but five days and it
seemed utter foolishness when his messenger
boldly announced, “The voung Okapi will he
caught tomorrow.” His instructions would not
allow him to speak further. At all events there
was a chance to see, if not an Okapi, wooderaflt
unsurpassed.  Before daybreak Abawe had left
alone. He had ealen mrlll:iu!: the previous nighit
nor that morning for fear of touching something
a woman had put a hand upon, as this might
have broken the charm. His merciless rigor
alene brought soecess and all superstition with
which he surrounded himself was mere chall
appealing to the mysticism of the negro mind,
though sometimes he himself gave the impres-
sion of believing in it. By noon the party was
to meet him. It was a clear day, the sun had
passed its zenith when he finally appeared.
There was a deadly silence. At intervals only
could one hear the customa rv noises of birds or
insects. Stopping at the top of a hill, he sent
two men by a cirenitous route down to the brook,
where the Okapi usually crossed.  Within lhalf
an hour one of thet returned.  “The Okapi has
not passed!”  Mbansa had remained near the
crossing to signal. Abawe coneluded that it was
on the hill and had procecded cautionsly only
a hundred yvards when he stopped.  There was
a terrific crash bot he stood still, patiently lis-
tening for the signal which was promptly an-
swered.  “The ealf is not with her!” The
maother Okapi had bolted at less than three vards
from him. The deep-cut tracks later revealed
the mighty leaps she had taken. He had prom-
ised Dhis father to caplure the calf alive, he
cared nothing for the mother, and so serutinized
only the smaller tracks on the hard, well-worn
trail. There, right at the place where the fright-
ened mother had decamped. stood another own-
er of the tvpical stripes, hidden in the bushes,
apparently with no other object in life than to
await her return.  This looked so like the re-
hearsal of a performanee that evidently Abawe
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had spent the last few doys in useful observa-
tion and had not trosted Iuck alone,

Holding the calf in his arms as firmly as if
it were a stroggling lion, he called desperately

for lianas with which to bind it. All hands
were ready, for that was big game!  Bul every-
one had to laugh. The terrible beast had no

other desire than to lick the face of its captor
and to suck the fingers held oul to him. [t was
as tame as a lamb and enjoved being patted
and stroked.  Abawe thonght it had been be-
witehed so he would reeeive no presents from
the white man for eatching o thing lamer than
any goat. All cheered him and a dance was
held on the very spob, during which the young
Okapi peacelully settled in the shade. To the
negroes ik wias {Ii\.q]'ll:ﬂiuljnll_l: o see that ecalf,
the voung of a ereature belicved to be one of
the shyest in the world, stand unafraid among
them, especially in view of the fact that it was
a week old, able to run and jump, and walk as
fast as any man., Had it not bleated from time
to time like a sheep and walked about in quest
of its mother, even by the {ollowing dayv one
might have thooght it belonged to the little boy
whom it liked to follow. A most endearing
ereature. it was the pet of all, though few dared
Lo Loueh it

Within four days my store of cight eans of
condensed mill had given out, and it was a se-
vere shoek “-]“.'” my Messengers returned from
Poko and Medje. six and seven davs distant,
without a new supply. Low water prevented
steamers from proceeding as far as usual up
the Ubangi and Aruwimi rivers, with a resulting
searcity of provisions from® Europe in all the
posts of the eastern Uecle and Ituri that year. 1
tried a mixture of rice flour and water, but the
calf beeame so weak that ten days later 1 lost
all hope of saving him. [t was a sad disap-
pointment, vet more than ever [ was convineed
that under proper conditions Okapi could be
brought to civilized countries. This happened
in Inte November and perhaps with the enor-
mous task on our hands of overhauling and
packing our large collections we might have lost
the little fellow later, especially as delays and
difficultics due to the European war might have
made its transport impossible, '

I sent salt, pipes, tobacco, matehes, lieavy
anklets. brass tags, perfume and scented s0a]1,
gifts most welcome to Akenge. A fortmight
thereafter his chief medicine man arrived, en-
trusted with two magic whistles from a famons
set, mere hollowed pieces of wood decorated
with polished iron rings. a token of his friend-
ship. I had my choice; one if blown hy the
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richtful owner was supposed to kill his enemics
and the other to make many friends. [ chose
the latter. and was assured it was one of the
most cherished heirlooms of this branch of the
Azande dynasty and to which these cannibals
ascribed Akenge's great influence. Now it is in
conspicnous among 3500 other pieees of the
Congo ethnographical collection in The Ameri-
ean Museuwm.

Perhaps when times are more settled, gener-
ous gifts may enable the New York Zoological
Society to send an expedition of its own, and
thus The New York Zoological Park may have
the honor of being the first to secure alive the
rarest and most interesting of large African ro-
minants. Of conrse in these far-off, unhealthy
regions it needs the enthusiasm of morally and
physically strong men. who, properly equipped
and burdened with no other problems, ean offer
unceasingly their sympathetic eare to eaptives
passing from Africa to Ameriea under the try-
ing conditions of changes in nutrition and cli-
mate. There are no obstacles that patient and
intelligent management could not overcome.
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ANIMAL LIFE AT THE FRONT
By Wintiaym Beene

No stranger association ever existed than that
of animal life at the front, as | was able to
observe it on various sectors during the past
winter, First of all, there is the rather deli-
eate personal viewpoint, familiar to most of the

poilus themselves, which ranges from liee and
fleas through bluchottles to rats.  After tal
comes the important ceonomic plase, with our
friends. the dogs and horses, and our acquain-
tanees, the canaries and homing pigeons, play-
ing their admirable parts. Finally there is the
abstract, naturalistic consideration of the wild
life which has become wonted to the brwil of
the teerible strugele, and will find it slrange
when at last silence settles over those wasted
deserts and tortored londseapes. 1 shall refer
chiefly to this last aspect of wild life.

Under an intensive barrage or hombardment,
almost every form of homan activity ceases, in
the avea abont the front lines.  The sole exeep-
bivns are Lhe avintors who, |1:; thetr command of
the three planes of space. are able te rise abov
eftective fire from Archics, or if contour flving

: LLLRTS :I'il_l\.lll." Cill. I'l:. '\l'll_l_'l' "‘-l”.'l.'ll. |'I|".'|.i|1 \!-ll"‘
ver [rom machine guns and rifles,  Considering
the war zone ns n whaole, much the same thing
i true of feral animal life, birds and bluchat-
tles, and other ecrentures of H.i_'_'||1|i Erl,:jl:l_,'_{ most in
evidence., In spite of the months and vears of
constant noise and Hames, zases and dangers,
wild birds have shown an astounding disregard
of these supreme efforts of mankind. They soar
amd volplane, they seek theiv food, quarrel with
one another, carry on their courtship, mate and
rear families in elose proximity to the actual
fighting and exploding shells.  In fact, their
numbers have inecreased near roined villages,
where they nest in the shattered houses, and in
eathedrals still smoking from devastating bom-
bardments.  Besides this inereased nesting fa-
eility, and the immunity from disturbance by
man, thanks to his preocenpation with his fel-
low beings, there is a less pleasant reason for
the great numbers of inseel-eating birds, which
live and thrive in this region.  The terrible con-
ditions of sanitation and the numbers of un-
buried dead in many of the sectors result in n
plague of flics, mostly great bluebottles, and
these in turn attract the hirds—martins, swal-
lows, swifts and others which find an abundance
of food in these hosts of inseets,

The intricacies of animal action and reaction
can be traced in many ways.  In one sector |
observed a very great number of seavenger rals
—even more than the vsual hordes which tear
through the dugouts, and shatter the nerves of
the pickets by rustling the dried grass in No
Man's Land. And correlated with this inerease
of rodents was an abnormal number of large
birds of prev. I saw them perched on the splint-
ered stubs of trees. on the raw ruing of farm-
honses and villages, and even on an abandoned
tank, which had settled in a hole stern-foremost,

EE
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with the front reared high in air. A large hnwk,
almost as light colored ns o gyrfaleon, was
perched on the topmost pedal of one of the cat-
erpillar treads, and l;:uI:lt'u]:r [ saw il |.l'.'l'|2l into
the air, fall over in a most undigniticd way.
eateh itself and fly off at full speed. A hollow
sound from the interior explained the eause, o
sniper having taken up his station there.  The
noise of his rifle in the hollow tank must have
been as terrifving as it was unexpected to the
hawk perched just ontside.

My imtroduction to bird life at the front, came
when I was several thousand feet up, and re-
passing the front line trenches. 1 was looking
down throngh my glasses following the undula-
tions, the sudden twists and salients of these
ineonspicuous fronticrs of barbarizm and civili
zation. when a tiny black speck crossed my field,
above the pale grev of low-lying vapor. | ook
it at first for a trick of tHred vision, until il
came again from the opposite direction. A guick
twist of finger and thomb and the zigzac brench-
es blurred from foens and the black apot becan
distinet and vibrant—a skyvlark hovering at an
amazing height. doubtless in full song. 1
at the compass and down through the o
hair lines, and realized that it was a Germinn
skylark and that 1 was over temporary Boclie-
land.

Few aeroplane pilots or observers reeall
memories of engine trouble without a shudder,
and vet twice I have had most remarkable ex-
periences as a result of missing eylinders. The
last time | was foreed to land in an isolated
district of northern France, and was salvaged
by an officer whom I had last met in the hinter-
land of India. He motored me on my way to-
ward the front and promised several surprises,
the first of which was fulfilled almost at onee.
We stopped bevond a little bridge and walked
a short distanee into a Freneh forest.  Within
a few minutes we heard a wolf howl, & sound
which in modern Europe [ had supposed was
confined to the wilds of Ruossia. In several
places in France wolves have since been report-
ed. hunger driving them down from the more
isolated regions where their race still survives,

Near Verdun, Iate one evening, when [ was
looking over the ghastly desert back of Doua-
mont —a land of slime-filled shell holes, with
hali-fallen wooden crosses and the flapping re-
mains of old camouflage as the only relief from
mud. I was surprised to see a fox creep across
a line of irregular mounds which once had been
# cozy. picturesque village.

Back of the lines, in the most miserable
marshes and swamps. herons stood disconsolate,

mudhens crept about, and ducks slithered down
into the grassy water.  In the centre of the
ficlds, small covies of partridges cowered, or
fed timorously; blackbivds called softly in the
evening, between the boom and the ke-rump
of distant guns.  Whether seen from train, mo-
tor or acroplane, the dominant bird-life of
France, at least in winter seemed to be the
ocks of rooks and crows. feeding in the fields
or drifting in their curions massed flight through
the air.  Rooks were the birds most frequently
encountered in mid-air.  In late afternoon, [
once found myself among fifteen or Lwenty of
these birds at a height of forlv-five hundred
feet. [ had not seen them wntil 1 was close,
and they too were evidently surprised, as before
I could dip and pass beneath and bevond them,
several had been thrown wl v out of control
by the suetion of the propeller blades, rolling
helplessly over and over, and only 1-.-1h-hiul.n\'
themselves when bevond the vibrations of this

aerial maelstrom,  There was certainly oppor-
tunity for gossip in one rookery of Franee that
night, concerning the adventure which befell a
mile ahove |J|.1_' earth.

The trim magpics of France, singly or in
pairs. will always be associated with the ruined
villages, the long straight roads lined with pop-
larvs, and the winter tilling of the fields. Their
nests were difficult to distingnish  from  the
bunches of mistletoe swung among the leafless
branches, and they too were making themselves
at home among the fresh ruins of farm-houses
and erstwhile village streets,

[ once lay flat in a trench looking up at a
small wood, where a steady strenm of machine
gun bullets was hissing past, showering down a
continuous rain of twigs, splinters and oecasfon-
ally sprigs of mistletoe. Fvery five minutes a
shell of some kind or another would rip off a
branch, or bury itself in the earth: if o dud, to
die with a single thud, or if fulfilling its des-
tiny to explode and send a shower of roots.
mold and splinters in every direction. If twen-
ty sportsmen were seated in this small pateh of
woodland. shooting continuonsly and regardless
of dircetion, the noise and disturbance conld
not have been greater, yet a party of three great
titmice, a small woodpecker, a jay and a pair of
wond pigeons came now and then within mv
field of vision, on the alert, obviously disturbed,
but showing no inclination to cease feeding and
eseape at headlong speed, which would have
been the instant reaction of any birds unused to
this voleanie part of the world,

In the Tuilieres Gardens in Paris, at mid-
night, at the height of the Janusary raid, I saw
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l¥ at me and laughed. |
suw the cause, but did not
know enough, or rather
stupidly knew too much, to
follow suit. A house spar-
row, or as we call it, an
English sparrow, had flown
up and over the parapet
and alizhted on the heaped
sandhbags piled at the back,
and its sudden appearance
wis 0 close imitation of a
Lhand-thrown grenade, |
el had little experience
with  such missiles, but
from my life work, [ re-
acted instantly to the sight
of the bird and did not give

- it n second glance. So

- o o there was no incentive to

= — g flineh as [ should certainly

5 L T - - have done, had | known

ot o g RN oy e what it might have been.
(L U - - R e Bl o, Y S i

A BARRAGE OF 1HAIL STONES

A typical storm of lail m the Himalaya Mounlains.

groups of wood pigeons sleeping  peacefully
through the excitement—heedless of the noise
of planes and star-shells, shrapnel and miteail-
leuse, sirens and bugles,

One of many inleresting instances of birds
close to the lines is that of the swans at Ypres.
A chatean still nearer the Boche lines had been
under intermittent fire literally for vears. The
building itself gradually became n mass of
ruins, the woods were torn and splintered and
the great moat beeame little more than a half-
filled ditch. Yet a pair of swans continued to
live here month after month, through gas shells
which made masks absolutely necessary for o
half hiour at n time. Every soldier hereabouts
knew of the birds, and the Anzacs especinlly
never tired of feeding them. Their ultimate
fate I never learned, but the marvel of their
continued existenee under such terrible condi-
tions of gas, sheapnel and shell fragments will
forever remain a mystery.

One of my last memories of the trenches had
to do with a wild bird. Early one morning |
was leaning against the soft mud of the back
of the trench looking up at the strange sight of
blue skv overhead, with half a dozen Nieuports
and Spads swooping and rolling as if they felt
the exhilaration of the erisp air in their canvas
skins and spruce skeletons,  Three poilus were
near me, idly looking up, when suddenly all
ducked and doubled over, then looked sheepish-

To the soldiers, experi-
enced in this sunken war-
fare, the appearance of any
object from that direction
meant death: but to me it was only a male house
sparrow. still in the veiled winter plumnage.

A KASHMIR BARRAGE OF HATL
By Wittiam Brese
Hlustmlions fromy photagraphs by e aollor.

I:\. battle we wse such similes as, a storm of
bullets, n rain of shells, but the strength of
this comparison lies usually in the thought-

less acceptance of the figure of speech, rather
than in any actual similarity. Onee or twice
in my life | have experienced natural storms
which, in intensity and power of destruction,
equalled any temporary hell which man, with
the aid of gas or high explosive, has been able
to achieve.

A month ago in Trafalgar Square, London,
where there was literally a hail of shrapnel
from the British anti-aircraft guns, there came
ko mind the most terrible hail-storm 1 have ever
experienced, on the border-land between Garli-
wal and Kashmir, in the western Himalayas.

I was camped in a wonderful hanging valley
with the last outpost dak bungalow snugeled
in the center, surrounded by 2 host of tall
spired silver firs and deodars,  Spring was at
its height. and the open spaces were almost
paved with a mass of white strawberry blos-
soms, with roses and pink-flowered raspherries

-
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BOMBARDED BY HaAlL
Flying squirrels killed in the storm.

in the underbrush. In the dense shade of the
deodars  were lilies-of-the-valley and  great
banks of maiden’s hair fern. Birds were court-
ing or building, or, as in the ease of an impeyan
pheasant which I had discovered, were already
sitting on eggs.

One day | surprised a troop of great grev
langur monkeys in the act of robbing this nest,
which fortunately I had already photographed.
As I eame along the slope. the maranders swung
past me, old and young hurling themselves
recklessly from spire to spire. Tree after tree
shook and bent as in a terrific gale of wind:
small dry branches crashed and splintered ;
cones, needles and twigs rained to the ground
as the troop rushed by, The uproar which these
handerlog creates has usually but little effect
upon the lesser ereatures of the forest. They
well know the danger as well as the limitations
of the four-handed folk.

But when this troop passed. quiet did not set-
tle down. There was no wind. no movement of
the needles.  Even the ferns hung motionless.
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But there wns a sinisler un-
dercurrent more potent than
noise of clemenls. Some-
thing was about to happen,
and not eoncerning any ane
animal, or in any one glade,
The birds were restless and
their notes were those of
anxicty. Pheasants called in
a way which they should not
have done exeepl in early
morning; small creatures
rustled here and there among
I picked up my
walked toward

the leaves,
gun  and
e,

[ erossed two |I1'id;.!l.."\.
Still no wind, but a sound
of restless life everywhere,
i bense uneasiness.  And then
the climax, swiftly,
mercilessly. From the Tib-
ctan snow-peaks in the dis-
tanee billowed » breath of
cold air—icy, unfriendly—
and a dark eloud swept
across the son.  The mist
grew  thicker and  closed
down. The birds and for-
est creatures beeame silent
as death, and for as long as
two minutes the silence was
oppressive. Then in the dis-
tanee, dimly through the fog. the trees bent and
straightened, the mist yellowed and a drop of

Came

A SECURE RETREAT
Nest of a Babbler protected froon the stiorm,
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VERANDA OF A DAK NUNGALOW
Horses sceking shelter from (e hail,

rain fell. Finally came a sound as strange as
any in the world, the noise of ice falling on
flowers and leaves, a mitraillense volley of hail
such as only the great Himalayas know.

Lashed by the iee, our horses whinnied with
pain and fright. and althongh wild mountain
ponies. erowded close to us beneath the shelter
of the dik. They pushed in ont of the down-
pour. and while they had been exposed only to
the first, rather light, fall. vet their conts were
covered with welts as if from blows of finely
divided thongs of a whip.

After fifteen minutes of hail such as we are
familiar with in the States. the stones grew
larger and the downpour more furious, until the
erash of falling ive dominated all other sounds.
The floor of the valley became white and the
hail-stones — now much larger than marbles —
bouneed and leaped high after their impact with
the ground. 1 took several photographs which
showed this. together with the fattening of the
vegetation.

Leaves and whole fans of spruce needles were
torn awny and covered the bruised blossoms of
the forest slopes. The air was a sereen of
straight lines. breaking near the ground into a
maze of dancing, splintering crystal balls,
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Before the bombardment
ended 1 put out my hand,
wilh the result that one stone
struck my thumb and lamed
it for three days.  Without
warning, the sun came oul
anidl made of the storm a
translucent Lapestry,
thronerh  which the broken
foliage was dimly visible, It
wis so wonderlol, so unlike
r'll.il

Lorurod

anvthing |
thit I
the Lerribla
shiredded folinge. the host of
stricken nestlings and crea-
tures which had nol found a
When the last
fallem 1 won-
whellier the miost
hardy tenant of the forest
had sarvived. And nature
in mockery of my ignorance,
having ceased her cruel tor-
rent, sent out the frailest of
frail butterflies. flickering its
copper wings before me in
the sun.

Cver  s0en,
LRI I:t:ll.'j]:l.'

Jumage—-the

safe retreat.
missile  liad

tl.!'1'1'(-|.

I found others which had

ol been so fortunate, and

in one spot. beneath a thin-leaved bush were
thirty-eight good-sized butterflics, with wings
only slightly torn, but all killed and partly
buricd beneath s mass of jellied hail-stones.
About fifty percent of the nests which I had un-
der observation were destroved. but some were

preserved by overhanging banks,  This was the

1
|

YOUNG TITMOUSE
Sale surviver of the brosd killed by the bl
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ease with a very beautiful babbler's nest, which
with its three emes was quite unbarmed. shel-
tered in a niche, in the side of o steep grassy
bank,

Nob far away, behind a bit of loosencd deodar
bark. was a most delicate nest of a rufus-capped
titmouse. with three dead and ove wnharmed
voung hird. Two big hail-stones had ervashed
down, one being wedged a few inches above the
nest. while the other had fallen with full foree
into the mass of moss and pheasant feathers,
and then slipped over the edge. The forlorn
voungster, balancing himself on a bit of stick,
looked as if life held out no hope of any kind,
but at the chirp of his parents, he opened his
eves, and when T left him he had his mouth wide
agape, bepging as only infant birds can.

I found traces of many other tragedies, one
of the most unexpeeted being the bodies of two
giant fiving squirrels. These splendid rodents,
which weigh as mueh ns five pounds and are
sometimes over three feet in length, are not un-
commonly seen in the dusk of evening, volplan-
ing from trunk to trunk in these mighty ever-
green forests. These had apparently been sleep-
ing in a half hollowed ont space behind some
bark which had been torn away, and the ice had
stunned and killed them before they conld es-
eape.  Lizards were flattened on rocks and logs,
and the total destruetion of animal life must
have been very great. Certainly no ereature of
small size had any ehanee if exposed to the full
fury of the ice. A chicken in an open crate
was so injured that we had to kill it.

Taken altogether, this Kashmir storm was the
most severe one [ have ever witnessed, and my
gervants would have had a bad time of it if
thex had not been able to reinforee the sloping
walls of their tent and so keep under cover. As
it was. great rents were torn in the canvas and
the men were pretty badly frightened by the
time it was all over,

The more immediate interest of this maryvel-
lously beautiful part of the world. and the sig-
nificance of the danger to wild life from a storm
such as that which I have attempled Lo deseribe,
is enhanced for us by the fact that the in the
Zoological Park there have been exhibited forty-
nine species of living wild birds which inhabit
these western Himalayas—Garhwal and Kash-
mir. These birds are as follows:

Himalaya Snow Partridge—Tefraogallus himalay-

enxia Gray,

Chukar Partridge—Caccalis chukar Gray.

Bonham Rock Partridge—Ammoperdie  bonlami

{ Fraser).

Gray Francolin— Francolinus  pondicerianus

{Gmel ).

Indian il Partridge — A rloricala -fuﬂﬂr!'tl!fl
{Val.).

Tmpevan Phensanl — Loplophores  fupeyanns
Lath.

White-crested  Pheasant — Gennaces  albicrizlalng
(Vi)

Cheer Pheasant—=Cafreas seallichi (Flard.).

Snow Pigeon—Columbe foneonate Vi,

Blue Hill Pigeon—Calumiba rupestreis Bonop.

Enstern Stock Dove—Columeda eversmanni Bonap.

Indian Turtle Dove—Turtur ferrago (Evers.),

Spotted Turtle Dove—S pilopelio suratensis {Gmel. ).

Hooded Valture—Vuliure sonachies {Linn.},

Swrapenn Goshawk—dstor palumbaring  palnnibo-
cins (Linn. ).

ammergever—~ el us barbatus { Linn. ).

Golden Eagle—dgeile elirysoetos (Linn ).

Imperial Eagle—qurita heliaea Savign,

Booled Eagle—Eutolmaetng pennatus (Gmel.).

Indian  Crested Fagle —Spizaetus nipalensis
(Hodgs.).

White-tniled Eagle—Haliaetus albicilla (Linn.).

Percgrine  Falcon—Rhynchodon  peregrinis  pere-
grimis (Tunst ).

Greal Himalavan Buarbet—Megalaema anarahallo-
Fun Swin,

Blue=checked 'H-.-l.["ln‘l--II"'J,rrruulrl.f i tiog ([.il.i]'l.]-,

Northern  Golden-hacked  Waoodpecker—Mrachyg-
forana apronfing { Limi),

Streaked Jay-thrmst—Trocfalopteram Tindaf om
(Vig:)

Slaty-lended Scimitar Babbler— Pomatorhines
sehislicops Huodgs.

White-hesded  Jav-thrnsh — Garralae  fencolophns
Hard.

White-thronted .I.'I}'-ih.rllﬁ]l--E:JIJ'J‘III’HJ' l'l'”u'y"fl“‘h
{Gounld).

Strinted Jay-thrush—Grammatopelia st viata (Vig).

Hed-hilled  Wren-balihler—Stachyridogpsis purehops
(Blyth).

Himalayvan Whistling Thrush—M yiophonas  fem-
nincki Vig.

Black-capped Sibin—Liaptila eapiatrata (Vig.)

Gray-winged Blackbird—Merule boulboul (Lath.),

Small-billed  Mountain Throsh—Creocichle danma
(Lath.).

White-capped  Redstart—Chaimarrorniz  lencoce-
plaln Vig,

Gireen-hacked Titmouse—Parus monticole Vig,

Large Piedd Wagtail—Mafarilla  maderaspatensis
Cimel.

Himalayan Goldfineh—nrduelis caniceps cauiceps
Yig.

Himalayan Siskin—H yparanthis spinoides (Vig).

Eastern  Linnet—Adeanthis  connnbioe  fringilliros-
triz (Bonap, & Schleg.).

Eastern Meadow Bunting—Rmberiza cin steacheyi
Moare,

Tndian Golden Qriole—riolits kundoo Sykes.

Red-billed Blue Magpie— roeissa occipifulis
(Cah.).

Wandering Tree Magpie—Dendrocitia rufa
(Seop.).

Himalayan Jay—Gareulus bispeeularie Vig

Lanceolated Jay—~Lalefes laneealatus (Vig.).

Chongh—fraeulins grocalus (Linny.

Mpine Chough—Pyrelacarir alpinns Vieill,
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BIRD LIFE OF A BIG CLITY
Witp Birps o tug New York Zoorocicaw
Pank axp Ismsreniare Vicrsiry
By Lee 5. Caaxpanr

ITY dwellers frequently are heard to be-

moan the searcity of birds in the vicinity

of their homes. It is true that in the
more densely populated districts, bird life is
represented chicfly by house sparrows and star-
lings. But cven in New York, as one approach-
es the suburbs, birds inerease in varicty and
numbers. Central Park, most urban of sanctu-
aries, is famous for the unusual birds which tind
haven there, particularly during micrations,

The Zoological Park, surrounded on three
sides by crowded apartment houses, retains
much of its pristine wildness and provides ex-
cellent sport for those who hunt with the feld-
glass. The appended list names 15% spevics of
wild birds that have been identified within
limits. or very close at hand. A nimiber of
others doubtless are oceasional visitors and ny
at any time be added, but only those actually
observed have been included.

Successful study of birds in the field depends
greatly on the season, Many birds whieh do
not nest in the Park pass through in spring and
autumn, going to or from their breeding
grounds.  May is the harvest month of the bird
student.  The spring migration then is at its
height and as the birds are in full song and
color, they are more readily detected and iden-
tified.

After the vernal host has pushed northward.
those species which elect to remain with us seek
nesting sites.  During the process of building,
the characteristic songs often indicate the homes
of each pair. But after the eges have been laid
and when the voung have hatched. the parents
become more seeretive and their presence may
be unknown to all but the most keen-eved ob-
SETVeT,

The return southward after the nesting sea-
son has ended is a more straggling affair, and
endures from mid-August until November, The
males of many species then have lost their nup-
tinl plumage and their songs. Many voung
birds, generally in the dull coats of vouth, are
added to the throng. The autumn migration
has nothing of the care-free easualness of the
spring journer. In October, one comes on a
Hock of warblers, that in spring might well rival
the butterflies in brilliancy of color and grace
of movement. Now, in their sombre plumage,
they are not easily detected. and only their flit-
ting forms and sibilant call-notes betrav their
presence.  They move rapidly from tree to tree,

BT
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searching for inscets as they go, with o grim
haste that is in sharp contrast to their easy-
going ways in the pleasant days of spring.
 After the last of these travellers has passed
southward on its romantic gquest, we find the
"i-:ll.rllhlll:‘T'}' amd stubble ["I_']!"]:Il_li:l_l_:'[t ]J_r flocks of
quictly-colored birds, even less obtrusive than
those they have supplanted. These are the
hardy winter residents, which have come from
their northern homes to pass the winter in a
climate only slightly less rigorous. It is they
that visit our feeding stations, depending on
our bomily to cke out the supply of weed seeds
and dormant inseet life. Thus there is no sen-
st when bivds are entirely absent, and the prer-
severing observer can always find some rewnrd
tor lis elTorts.

o the Zoologieal Parvk, we have a still fur
ther supply of wild life. This consists of a
number of kinds of bivds which althoush not
normally included in our fauna, we liave sue-
cessfully colonized at liberly, These sre the
mallard, black and wood duck. black-crowned
night heron, Barbary turtle dove and miourning
dove., Oceasionally, one is treated to the siglif
of a pair of Canada geese, honking as they pass
overhead in superb flight.  All of these species
are now well established and have become per-
manent additions to onr bird life.

Witn Bmps or tue New Yorx Zoonosican
Pank axn [Tameniare Viesery,
Pied-hilled  Grebe (oceasional transient visitar).

Herring Gull (winter riesicdent ).

Mallard Duek (permanent resident; bresds).

Black Duck (permanent resident may  hreed).

Baldpate (oceasional transient visitor).

Green-winged Teal (oceasional Lransient visitor),

Blue-winged Tenl (oceasional transient visitor),

Shoveller (oeeasionnl lransient visitor),

Pintuil (oceasional transient visitor).

Wood Duek {(permanent resident s breeds),

American Bittern (bransient visitor),

Greal Blue Heron (rare tronsient visitor),

American Egret (rare bransient visitor: one recard ).

Green Heron (summer resident : hrecds?.

Black-crowned Night Heron (permanent resident s
hreeds),

Virginia Rall (Lransient visitor),

Sorn Rail (transient visitor),

American Cool (transient visitor),

American Woodeock (transient visitor),

Least Snmlp]lj'u:r {transient visitor).

Semipalmated Sandpiper (transient visitor),

Greater Yellow-legs (Lransient visitary,

Vellow-legs (transient visitor).

Salitary Sandpiper (transient visitor),

Spatted Sandpiper (summer resident :

Killdeer (transient visitor).

Bobwhite (permanent resident ; breeds).

Ring-neck Pheasant (permanent resident s hireedsy,

Mourning Dove (permanent resident ; hreeds ),

Turkey Vulture (occasional summer visitor),

Mar=h Hawk {=ummer residenl : may hreed),

Conper Hawk (summer resident may hreed),

breeds).
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Sharp-shinned  Hawk (sumimer  resident:  may
bireed).

American Goshawk {occasional winler visitor),

Red-tailed Hawlk {oecasional transicnt visilor).,

Red-shonldered Hawk {oecasional transient visitor).

Broad-winged Hawk (occasional transient visilor).

Bald Fagle (rare transient visitor: one record).

American  Sparrow Hawk Ull,ﬂrnullll"l'l! resident :
breedsy.

Long-cared Owl {(occeasional winter visitor),

Shorl-eared Owl {occasional winter visilor).

Barred Owl (winler visitor).

Saw-whet Owl {(winter visitor).

Sereech Owl { permanent resident ; breeds).

Yellow-hilled Cuckoo  (summer resident: breeds).

Black-bellicd Cuckoo  (transient visitor).

Belted Kingfisher (summer resident; breeds).

Hairy Woodpecker (oceasional winter visitor).

Dawny  Woodpecker  (permanent  resident: max
breed).

Yellow-bellied Sapsucker (transient visilor),

Red-headed Woodpecker (rare tronsient visitor).

Northern Flicker (summer resident ; hreeds).

Nighthawk (summer resident; mav hreed).

Chimney Swift (summer resident; brecds).

Ruh}'—tﬁrmlwl Humminghird (summer residenl;
brecds).

Kinghird (zummer resident; breeds).

Crested Flveatcher (summer resident; breeds),

Phoehe (summer residents breeds).

Olive-sided Flyeateher (transient visilor).

Wood Pewee (summer resident: breeds).,

Yellow-hellied Flyeatcher (transient visitor).

Least Flyeatcher (summer resident; hreeds).

Horned Lark (rare winler visitor).

Prairic Horned Lark (rare winter visitor).

Blue Jay (permanent resident: breeds).

American (]‘mw {permanent resident: brecds).

Fish Crow (permanent resident; breeds).

Starling (permanent resident; breeds).

Bobolink (transient visitor).

Cowhird (summer resident; breeds).

Red-winged  Blackbird (transicnl visilor: breeds
nearhyy.

Meadowlark (transient visitor).

Orchard Oriole (transient visilor),

Baltimore Oriole (summer resident ; breeds).

Purple Grackle (summer resident; breeds).

Bronze Grackle (transient visitor).

Evening Grosheak (rare winter visitor; two rec-
orids).

Honse or English Sparrow  (permanent resident;
breeds).

Purple Finch (transient visitor).

Redpoll (lransient visilor and oeeasional winler
resident ).

American Goldfinch (permanent residents breeds).

Pine Siskin {transient visitor and oceasionnl winter
resident ).

Snow Bunting (rare winter visitor).

Vesper Sparrow (transient visitor).

Savannah Sparrow (transient visitor).

White-crowned Sparrow  (oceasional
visitor).

White-throated Sparrow (winter resident).

Tree Sparrow {(winter resident),

Chipping Sparrow (permanent resident: breeds).

Field Sparrow (summer resident: breeds).

Slate-colored Junco (winter resident).

Song Sparrow (permanent resident: hreeds).

Swamp Sparrow {summer resident; breeds),

Fox Sparrow (transient visitor).

Rose-breasted Grosheak (summer resident s hreeds),

transient
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Towhee  (summer  resident, oecasional in winfer;
bregids),

Inlign Bamting (swmmer resident s breeds).

Searlel Tanager (sununer resident 3 bireeds).

Barn Swallow (smnmer resident; breeds),

Tree Swallow {transient visilor).

CHIT Swallow  (Lransient visitor]).

Cedar Waxwing (Lransient visitor).

Naorthern Shrike (oceasional winter visitor).

Migronl Shrike (oceasional transient visitor}.

Red-eved Vieeo (swomer resident; breeds).

Warbling Vireo (summer resident; hreeds).

Yellow-throaled Vieeo (summer resident; breeds).

Blue-headed Virea (transient visitor]),

White-eved Viren (smmmer resident; breeds).

Black-nnd-white Warkhler (suminer resitdent
breeds).

Worm-caling Warbler (transient visilor).

Blne-winged Warbler (summer residents bireeds),

Golden-winged Warbler (leanzient visitor).

Lawrence Warbler (rave sumimer resiideni; one
breeding record ).

ashville Warbler T

Tennessee Warbler (trangient visitor)

Northern Parula Warbler (lransient visitor).

Yellow Warbler (smmmer resident @ ireeds).

Dlack-throated Blue Warbler (transieni visitor),

Myrtle Warbler (Eransient visitor: ocensional win-
foer resident),

Maznolin Warbler (Uransient visitor).

Chestont=sided Warbler (transient visitor).

Bav-hreasted Warbler (transicnt visilor).

Black-poll Warbler (transienl visitor).

Blackbnrninn Warbler (transient visitor}.

Black-lhroated Green Warbler (transient visitor).

Pine Warbler (transient visitor).

Yellow Palm Warbler (Leansient visitor).

Cven-hipd (swmmer resident : hreeds).

Whater-thrush (transient visitor).

[onisiann Water-thrush  {(uncommon,
visitor).

Connecticnt Warbler (transient visitor).

Mourning Warbler (transient visitor),

Northern-hrensted Chat (summer resident ; breeds).

Haooded Warbler (transient visitor),

Wilson Warbler (transient visitar).

Canadinn Warbler (transient visitor).

American Redstart (summer resident; breeds).

American Pipit (transient visitor).

Mockinghird (occasional visitor).

Cathird (summer resident; breeds).

Brown Thrasher (summer resident: breeds),

Caroling Wren (peeasional Eransient visitor).

House Wren (summer resident s breeds).

Winter Wren (fransient visitor].

Brown Creeper (winter resident).

White-hreasted Nuthatch (permanent resident; may
brreed).

Red-breasted Nuthatch (oceasional winter visilor).

Chickadee {transient visitor and ocensional winter
reajdent ),

Golden-crowned Kinglet (transient visitor and oc-
casionn]l winter resident ).

Ruby-crowned Kinglet (transient visitor]).

Waad Thrush (summer resident; breeds).

Wilson Thrush (summer resident; breeds),

Grav-checked Thrush (transient visitor).

Bicknell Thrash (transient visitor).

(Hive-hacked Thrush (transient visitor).

Hermit Thrush (transient visitor).

American Robin (summer resident; seeasional win-
ter resident; hreeds).

Bluehird (summer resident; hreeds).

{transient visitor

transient
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PAINTING OF WILD GERSE

SIN THOUSAND YEARS OLD—FRIELZE FROM AN EGYDI'TIAN TOME

THE EVOLUTION AND DESTRUCTION OF LIFE

By Witnian Beem
Curalor of Birds

I. Future Evolution
BOUT six thousand three hundred and
seventeen years ago a very excellent bird
artist painted the above fricze of wild
geese upon a tomb in Egvpt. There are (hree
species, and with such ecare were the birds de-
lineated that every marking is distinet today,
and we realize that the geese whichh are now
spending the winter on the Nile are the self-
same species as those which were trapped by
the Egvptians of the earliest dynastics, To us
this period seems long: but let us multiply it a
seore of times. back to the life-time of the birds
whose fossil bones we now find in caves, and we
realize that even one hundred thousand vears
ago. many birds differed little or not at all from

their living descendants of today,

Farther back than this we need not go, al-
though even eight or nine millions of vears will
but take us to bird-like ereatures which were
volplaning through the air on feathers as per-
fect as any we know. The main thought is that
all the emphasis of evolution of the animal
world is necessarily laid on past time. Upheay-
als and cataclysms there have been: whole fau-
nas wiped out by ice. by voleanic fire. perhaps
by parasites. Bat always there was a new start-
ing point; a continent from which the barren
places could be repopulated.  Always there was
final cessation of the devastation: ultimate free-
dom for healthful competition; room for new
races to be run.

The present, philosophically speaking, has no
meaning for us, It is better to consider it ns
a temporal vanishing point. an impalpable eddy
in the stream of life, itself composed of the in-
whirling current of the future, passing out un-
ceasingly into the slack water of past time.

In the distant past, then, all the organic evo-
lution of which we are cognizant has taken
place. The more immediate past—the historie-
al—is barren. The present is so flecting we
can ignore it. The future is hopeless. Man

has come and man has conquered, and alrendy
we sce foreshadowed the beginning of the end
in the hemming in of wild life in preserves, and
in the ceaseless legal warfare over the actual
existence of many wild creatures,

Until twe scant eenturies ago the sealtering
of red men over North America could Lardly
have interfered with any mutation or other va-
riational change of the fauna. Today, unly o
fraction of the wild life survives, with ahso-
lutely no chanee ever again to give rise to any
new types, unless in forms like the house spar-
row, degencrately parasitic on  civilization.
Throughout the Far East the Mongolian hordes
are already brimming over, settling on neigh-
boring lands and islands, and clearing off the

jungle. The wild life of whole districts is being

wiped out that we may have tires for our auto-
mobiles. Our head-lines flare when one of our
own kind is run down in the erowded streets of
our cities; no one gives a thonght to the small
folk of the jungle whose whole race has been
blotted out by the inception of these resilient

rubber rims of Juggernant.

The historian finds the future of absorbing
interest: the morrow holding inexplicable sur-
prises.  In the evolution of the Mexioan people,
maitana may yvield a renaissance or a cataclyvsm,
But in spite of all the wonderful adaptations
of the classic Mexican axolotl—that versatile
salamander christened by the Aztecs—its race
s run. It can live the life of a fish, swimming
and breathing with gills; or it ean become a
land creature with ambulatory limbs and lungs,
and produce its offspring under either condi-
tion. But its only concern at present is with
life itself. Its hope now is not for progress,
but for a few more years of mere existence,

We cannot consider our domestic animals, We
may breed cows which will produce astounding
quantities of milk; hens may lay two egEs
day: unheard-of monstrosities in the way of
faney pigeons may come into existence. But
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this is not evolution. These are merely unstable
toys of man; living but artificial; parasitic pup-
pets which have no existenee aparl from vard
or cote. Even the semi-feral ral who gnaws
his way into our cold stirage warchouse amd
there in course of time grows a longer coat of
fur, can ||nf|.:; for nothing, In a hundred gen-
erations his brood would perhaps begin life less
naked than today., But in five generealions the
cold-storage warchouse will have become so im
portant a feature in the hearding of fvod for
hungry masses of homanity that it will be ren-
dered rat-proof, a long-haired race of
rats is a futile hope!

Fven

The only reason why the splendid wild crea-
tures of the earth have held their own as well
as they have, is because man in his travels has
hitherto been confined to practically two planes
of space. We see what incomparable success
has been given to the world of insects and of
birds by flight. Rising physically. the one above
their worm-like ancestors, the other soaring over
their reptilian forebears. without strength or
weapons they have outstripped all other erea-
tures and today divide the earth with mankind ;
at once his best friends and his most dangerous
enemies. Our imagination readily pictures the
future when the very few vears have passed
which separate us from complete success in this
aerial field (today our wverv language is still
of the earth, earthy!) Then, the most isolated
of nesting haunts and the ultermost routes of
migration will be bared to the commoner—the
aerial pot-hunter. The farthest recesses of New
Guinea mountains and of Brazilian jungle will
be tragically accessible to man. And with the
entering of mankind into the third plane of
space, earth will wholly cease from her age-old,
epoch-slow unrolling of the glories and myste-
ries of terrestrial organic evolution,

Earth will cease, T said.—1 should have said
dry land, for just bevond low tidal mark. na-
ture will still defy mankind. And in these icy,
silent. lightless ocean depths, life will still be
undisturbed. Thousands of air-ships will come
slowly sinking through the blue water overhead,
but only to form a resting place. for a brief sea-
son, for barnacles and worms: then to dissolve
to ooze.

This is a brief of the more distant future,
For the present we should redouble our efforts
to preserve at least the nobler animals and birds
for a few generations,

II. Destruction

A period of seventeen months spent in Asia
and the East Indies studying the life-histories
of wild pheasants, left me with a decidedly pes-

simistic outlook as regards even the more imme-
diate fulure of these splendid birds, | renlized
that even if |1 !'l'Ert';ll{'li the I1'i|r at onee there
were some which [ should not be able to see
again. The agencies working aganinst the vari-
ous  pheasants were multiple and  cumulative,
and all had to do, divectly or indirectly, with
the changes wrought by Lhe invading Caucasian,
or at least the influenee of his habits, WA 0TS
ml diet.

In India and Burma, where for untold oen-
erations the law ol the ancient religions lns
been kind to the life of wild ereatures. there is.
in the more out of the way places, a slackening
of this gentle religious fecling. With the in-
crense of sportsmen, and the disregard of Sa-
hibs in general for the wild creatures, there has
been {]jﬁﬂﬁt"[J a conscious, or UNCOnscions |;|_xf|_:|,‘_
hardly noticenble to the casual onlooker, Lut
diseernable when away from the more densely
populated centers. In some isolated districts
this takes the form of wholesale trapping. the
indireetness of this mode of taking life serving
to gloss over the ultimate result. Thus also do
the fishermen of some of the southern consts
keep faith with themselves and their belief,
Ther cast their nets and enmesh whole schools
of fish, but then hasten with them to the beach.
and gently and considerately lay their cateh
upon soft grass and moss. Later, when the fish-
crmen return, they express a4 naive surprise to
find that the fish have expired, when of course
they are available for food with not the slight-
est infringement of the law. If this disregard
for tradition shonld ever become more wide-
spread it would work havoe with the trusting
peafowl and junglefowl which seream and erow
near the villages, and the kaleewe which Eatten
on the erops of rice and barley.

In the Malay States and elsewhere another
factor becomes apparent.  One may ride for
mile after mile and, instead of primeval jungle,
see nothing but hundreds of thousands of spind-
ling rubber trees, sprouting from raw, fresh
earth with no hint of the marvelous fauna and
flora, the orchids, the birds, the four-footed
creatures of the deep jungle, which peopled this
land shortly before.  This is as it should he ;
man is stronger and is inheriting the earth, but
it is sad to see the age-old course of things so
suddenly. so blatantly interrupted. The call of
the firehack and the wonderful ery of the argus
never resound among these saplings, planted
with mathematical aceuracy and cherished with
the care which a lucrative future demands.

Wherever the Englishman holds sway, there
the pheasant gets fair play and a chance for the
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life of the species.  But the plumage hunter
rups riot in Nepal and Yunnan, 1 have seen
valley after valley despoiled of their one or two
pairs of magnificenl resident tragopans; and
only to beguile the days of a lowly Nepalese
shepherd, without caste, but with all the time in
the world to make snares. In Burma the terres-
trial birds and animals of a valley are some-
times completely wiped out by a halt-mile bam
boo fence. punctuated every few yards with
dead-£alls,

Even in China. where for nunumbered vears
the pheasants have taken their moderate toll of
rice and repaid with the compound interest of
an insect diet the rest of the year—even there
changes are at hand. With the more or
suceessfnl adoption of foreign hats and zor-
ments. seems Lo have ocenrred a vearning of
the inner man for change, from rice and fish to
pheasant fesh. And in many parts of the Ce-
lestinl Republic the birds are paying heavy toll
to this demand. Not only this. but tens of thou-
sands of pheasants were being sent up and down
the rivers to huge cold storage warchouses. io be
frozen and sent to Furopean restaurants.

A new, wholly unexpected change has now
come to pass, and the terrible history being
made in Europe will mean a new, however brief,
lease of life to the ereatures of the Eastern jun-
gles, The capital necessary for many of the
rubber plantations will not be available. The
demand for this product and for the luxory of
frozen pheasants will lessen.  The milliner will
be unable to sell his ill-gotten wares, and the
pressure of caucasian commercial influence wiil
lighten everywhere. Hundreds of intended
elearings will be abandoned. projected build-
ings will be deserted and the voice of the wild
pheasant — the firebacks. the monal. the kok-
lass, the argus. the golden and the silver, will,
for a time, inerease in volume throughout the
jungles of the Far Fast. [t may, however, be
the last pause in the slow, certain kismet which
can only result finally in the complete extine-
tion in the wild sinte of these splendid but in-
tolerant birds,

less

ITEMS OF INTEREST
Loovocican Parg
By Ravmoxo L. Dirastans

The Beaver Colony—The most definite
change of habits from the cold seasons to the
warm ones. may now be noted among our beav-
ers.  Last fall these intelligent and industrious
animals collected a large amount of food-wood
and built what appeared like an elaborate levee,
extending about twenty feet from their mound-
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like home.  They were constantly diving and
lacing the long branches under waler in con-
structing this levee of brush, and it was eviden!
that their intention was to prepare o supply of
bark for winter food that could be reached be-
neath the ice.

During the mid-winter mouths they made un-
der-water trips to the larder, and as the iee
melted during Mareh, the brush structure was
rapidly consumed.  The food levee has now
disappeared, and the beavers are at work re-
constracting  their house for warm  weather.
The interior living room has been enlarged hy

the removal of the many pieces of food-wood

and these have been taken downstream o the
dam,

Wark an the dam now is an all-day task, as
the house interior is made |-:||'_‘—'J . As the beav-
ers inflexible rule is that the entrance must

be kepl submerged and hidden, it necessitates
elevating and hroadening the dam to raise the
water level of the ﬁ!:rillu-1'||| which
the house is situated. The best time to see the
beavers at work on the dam is about four o'clock
in the afternoon.

lake in

A Test in Acclimatization.—Our exhibit of
coypu rats is a good example of the possibili-
ties of acclimatization. ‘These large, aguatic
rodents inhabit Central America and represent
typical animals of the tropies. They are hardy
as captives, and we determined to experiment
with them under outdoor conditions during the
winter. They were provided with a cement shel-
ter house with a wooden foor and a vestibule,
or similar deviee, to exclude the wind. These
animals were abroad during the coldest days of
the winter. The keepers kept the ice broken in
one corner of their inelosure and the writer
several times watched them diving through the
small opening and remaining under the ice sev-
cral minutes. Emerging from this ehilling bath
they would roam over the ice and nibble at the
branches of willow and birch in as complacent
a fashion as during warm weather. They were
abroad as usual during the severe cold periods,
when the temperature registered from two to
siv degrees below zero.

Erhilarating Spring.—There is n jovous ex-
odus of the tropical hoofed animals from their
stalls to the yards with the beginning of the
warm weather, After about five months con-
finement in the stalls, the removal of the storm
doors, and the first sight of green folinge ont-
side brings much capering and rushing abont
the wards. Tt is diffienlt, in fact, to induce the
animals to return to the building at the close of
the afternoon.
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A Timid Giraffe—Despite the rejoicing of
the other animals in the Antelope House and
the Small-Deer House, the giralfe continues
after two years of cecentrie behavior—to aceept
the invitation of sunshine and fresh aiv with
great reserve.  During the first vear that this
animal was on exhibition. he persistently re-
fused to leave his stall, although he would gaze
wistfully through the door in a fashion that
made him appear a spectacular picture in =a
huge frame. It was necessary to break him to
halter last summer and foreefully lead him into
the yard. Once outside. he was quite contented,
The trouble appeared to exist in the doorway,
although this was of ample height and width
and the ronway had been given a very gradual
slope by filling and banking with cement. Dur
ing the first ten days of the present spring that
the stall door has been el he has gone oul m
the yard but three times. This is disappointing,
as we thought the long winter would eliminate
that lurking suspicion of the dangers that might
be encountered in passing the door.

The Capering Lamb.—It is particularly in-
leresting just now (o spend some little time
watching the infant aoudad on Mountain Sheep
Hill. There are four of these lively habios—
the twins in the extreme southerly corral, and
voungsters that appeared within the same week
in the adjoining vard. The aoudad is a wild
sheep of the Barbary States and inhabits semi-
desert mountains of steep slopes and hoge rocks,
They are extremely agile in climbing and the
parents induce the lambs to begin mountaineer-
ing when the latter are but a few days old. The
lambs are plucky and ambitious. T'he mother
leads them over the rocks in a fashion that
brings slips and falls, but the nimble little ani-
mals persistently keep at it. Their antics are
so interesting and amusing that crowds of visi-
tors often collect in front of the corrals.

Park Liberty Lﬂﬂﬂ —The ?:mIngi;_r-:I Park
emplovees have gone “over the top” with a sub-
seription of 'QH.UUH to the Third Liberty Loan,
as compared with $7.000 for the First Loan
and 21250 for the Second Loan. This makes a
total subscription of £19.250 from our men for
the three loans.

The Park appears to be a favorite visiting
place for our soldiers and sailors and on crowd-
ed Sundays there is a decided martial aspect.
Platoons of sailors ecarrving their rifles, have
visited the Park: going through the buildings
in squads. Among our visitors are British and
Canadian soldiers, men in blue from France,
and recently the Anzacs have visited the Park.

These Aunstralian and New Zealand  soldiers
have been interested particularly in our large
exhibits of mammals, birds and reptiles from
their home country.

War-Lime Plantings.—With the beginning of
the planting season and the continued need of
thorough and svstematic food conservation, the
farming work of the past vear has been extend-
ed and eclaborated, and is now in full swing.
The areas under caltivalion include the enlire
Elk Range, a large portion of the Wild Horse
Paddocks, the Play Ground and extended por-
tions of the Nursery, At this early part of the
season, the hoofed animals already are receiving
euttings of rve that was sewn last fall.

thur New Chimpanzee—We have purchased
an exeeptionally large and fine female chimpan-
zee.  This ape weizhs 138 pounds, and is un-
usually interesting in having been edueated to
perform various amusing tricks, She dines at
a table, and is partieularly adept in handling
dining utensils. part of her
cxhibition is the smoking of n cizarette—and a
particnlarly mild brand (enbeh) is kept on hand
for her morning and afternoon exhibitions., Our
collection of great apes was never more inter-
esting. It now eomprises [our chimpanzees,
two orang-utans and a white-handed gibbon.

The most startlinge

Park Guards—The military company of the
Zoologieal Park, which is a part of the New
York Police Reserves, 53d Precinel, continues
its drills and remains at a high state of efficiency
in readiness for emergencies. The Police Re-
serve of New York City has just been reorgan-
ized along more disciplinary lines by Special
Deputy Commissioner Rodman Wanamaker, and
but recently the captains were called to Police
Headquarters for examination as to military
and administrative fitness. The Zoologieal Park
Company within two weeks' time has appeared
in exhibition drills at the 13th Regiment Ar-
mory, Brooklyn, and the 22d Regiment Armory,
Manhattan. Five regiments were assembled on
vach oeeasion and the men were reviewed by the
Mayor, Police Commissioners and other noted
guests.  The company also marched in the Lib-
erty Loan parades and a position has been
assigned in the Police Parade. Under the new
order of units of the Police Reserve, the Park
company is now designated as Company H.,
Battalion I).. Seventh Regiment.

The Gentle Walf —One of our timber wolves
is rearing a lively family of five puppies. The
young wolves are as p].u ful and friendly as
dogs. and their very proud mother permits them
to be petied.
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TYPICAL HARITAT OF THE OKAFI

[t= favorile haunls are the higher. mare open forests, wlere Lhe big brees reach an avernge hicight of one
hamidred anad Gty foet, and Dot the swampy. impenebrabile stretehes Bt are briversed as
a rule anly on well bealen Lracks

Phatsgraph by Herbmet Lang

1G26



LOO0DLOGICAL SOCILETY BULLETIN

CONTENTS FOR JULY, 1918

PAGE

A Famuxagr Tassawax Devens oo i . wsmsnisisnisiie I rontispiece

Wirn Lire Presenvamox axp Exvixeriox ix Avsreata . . H. D. LeSouef
Divecron LeSover axp tue Avsrraviax Favxa .
AvsTrania’s Most Revarkapce Masvavs L AT W. H. D. LeSouef
ExMBaRGo ox WitD ANraan TMBORTS .o i i e W T Hornaday

Gorp Mepan Awannen vort Bin TREATY s i tiins T lhe Associated Press

Troveres or e Bervix Zoo i lamlyw’s Menageric Magazine, London
Coxaness Rarwries Micratony B Teeary e R s S
War ox Pank Vaxpars ; o R e sl T TR

Vizroxany Prgasant Finng oF CHINA et Ty Hornaday

Dewmie Fgit axn PREY oo 5 e O 51 Motion  Picture
StThaNGE Cnearvres or Tue Siea o, i FrOom g Motion Picture
A Jexcre Ixcreaton s A b e dut 8. Crandall
lrems-or Iswrengse ' . e L cdtaymond L. Ditmars

Orr Tame Wosmpar A e ax e Bear Dexs

Aximan Wearner Prorirers Barruixa Usxoer Warer
Tasme Swarrows Straxar AxrTics or & Moxxey

A Stranae Rar-Trar Graxt Orrens

Bravens aT Wonrk

1629
1631
1632
1641
1G42
1642
1642
1G42
[ ikl
1644
1645
1646

1GE8

1650

B T Feoe el i P P e VISR R e L Cover -



7 W SRy

y Y‘gg"f'%‘ :

: L:-...."v:%ﬁ; b B E

> S IR K
i 2 ?;55?5;_1;;;;_.;_;"‘\45 :

=
:E N

amil =lrengitl of ja

s e T
-~

r-
‘-' - " "
— I
I

nd partly from its =

am its eolor, o

il

1G28

A FAMILY OF TASMANIAN DEVILS
purtly I

L

wbidding animal has received its n

Apparcntly this mther I

il Troguently iz seen in collections af living anim:

im eaptivity a

I."I.I:‘-

lary

It



ZOOLOGICAL

SOCIETY

BULLETIN

Published by the New York Zoological Society

Vor. XXI

JULY,

1918 Numupen ¢

WILD LIFE PRESERVATION AND EXTINCTION IN AUSTRALIA

By W. H. I}. Lr Sougr,
Director, Zoolagical Gardens, Melbourne.

Aunthor “The Mammals of Australin,” “Wild Life of Australin,” ete.

USTRALIA is a large country, approxi-

mately 2,000 miles square, and is very

sparsely  populated, therefore  although
rood Jaws exist for the proteclion of native
game, it is very difficult to see that they are cn-
forced in the thinly populated distriets. For
example; Queensland has an area of 670,000
square miles, but its population is only about
190,000 whites, and approximately 9,000 abo-
rigines,  New South Wales is better, having an
area of 309,460 square miles and a population
of 1.847.21+ Vietorin has an area of only
B7.88F squarc miles, but has a population of
1,397 977, so is considerably more dense than
the other States. South Australin consists of
350,070 square miles and has 433,616 people,
but Western Australin has the large area of
975,920 square miles and a population of only
308,806,

The Northern Territory also is a large dis-
trict, consisting of 523,620 square miles, and
inhabited by only +.767 people, excluding na-
tives. The island of Tasmania has 26,215 square
miles, with a population of 190,923,

In glancing over these figures one can easily
realize the difficulty in fully enforcing game
laws. The only way that native animals surely
can be preserved for those that come after us
is to form reserves in various types of eountry.
This is being done in many of the States, but
only to a limited degree at present, because the
subject is a difficult one. Introduced foxes and
domestic cats that have gone wild, to say noth-
ing of rabbits, cannot well be kept out of these
reserves. ‘The foxes and cats prey on the pro-
tected game, and the rabbits destroy the native

grass and shrobs that it is sought to preserve,
Of course, these animals are not all over Auos-
tealin vet, but they certainly will be in course
of time, despite fences, and we cannot possibly
estimate the havoe they will play with the
ground game and waterfowl. It is quite possi-
ble that some species will become extinet before
we realize it.

Then again, parts of Australia are subject to
severe droughts, and thousands of small ani-
mals, as well as birds and kangaroos, perish,
And emus cannot migrate as they used to do, on
account of fences and scttlements. The sheep
and ecattle help to denude the country and drain
the waterholes. Therefore, in some  districts
where certain forms of life formerly were in
evidence, none are seen now. Take as an exam-
ple, abont fifty miles inland from Rockhampton
in Queensland.  There the beautiful parrakeet,
(Psephotus pulcherrimus) was fairly plentiful,
but since the drought in 1896 not a bird las
been seen in the whole distriet, The pig-footed
bandicoot was comparalively common in  the
southern districts of Australia, but now one is
rarely, if ever, found.

Gilbert's rat-kangaroo, ( Poterous gilberti), of
South West Australia, apparently is extinct,
The so-ealled native cat, (Dasyurus) was ex-
ceedingly plentiful in Victoria, but now they
are just as searce as they once were plentiful
It is diffieult to say why these various animals
have almost disappeared. Of conrse the settle-
ments and what they bring with them might ae-
count for a good deal, but certainly not for all.
We really know little as to the unaccountable
disappearance of small mammals in districts
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where they were numerous, and when we wake
up to the fact they have gone, it is usually too
lale to take measures of protection.  Probably
the same thing oceurs in America and elsewhere.

The introduction of foxes into Australia by
private persons is bound to cause the destrae-
tion, and possibly, extinction, of certain groingd
game.  Inasmuch as mueh of the country lias
been eleared of serub. the game does not Lave
the same cover that it had formerly. The ani-
mals that live in burrows probably will hold
their own longer than those that make their
nests on the surface. Tasmania, being of com
paratively small aren, is sure to lose the marsu-
pial woll or thylacine before long. as the dense
brush is cleared and the country becomes more
t]iil'k]}' settled. Even now it is zearce, and the
settlers snare and destroy it whenever they gel
the opportunity. The Government has lately
established a lavge reserve for it near Hobart,

In Queensland there are ninetv-two Honorary
Rangers, and that State is trving to protect its

ZD0LOGICAL SOCIETY BULLETIN

amimal life, but having so mueh sparvsely popu-
lated countey it is ditienlt,  In the near future,
they probably will convert more crown lind into
reserves.  So [or only four have been made for
animals and fifty-two for birds, It is now un-
der eonsideration Lo ke 1] the .-<|||:1j1'1,'t of the
cxportation of the skins of Australian native
wild animals, and to place this important matter
on a proper basis.  LL probably will be under
Lhe contreol of the Commonwealth Government,
and further cfforts will then be made to pri-
serve our fast disappearing fawma.  In every
country there are what are populaely  called
“game hogs,” heedless men as well as thought
less boys, who seck to destroy the fauna of the
their own individual benefit, and
it for posterily, or whether they
are exlerminating the fauna or not.  Simply {or
whal the v call ":-i[:ni'l_" 1F||_'I'.' 1_':|r|,'||;'-.-.|__1.' [iq_--.1|'1:_'.'
all they can, making little use of what they do
kill. Persons of this elass alwars ave with us,

counlry Loy
wilh no e

more or less.
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AUSTRALIA: GREAT HRITAIN'S SOUTHEASTERN EMPIRE

The development of Australin outruns the imasgination.

How many Americans know that a great transeontinental

railwny now links Bristane, Sydoey and Victoria with fardistant Perth and Western Australing  Not-
withstanding her tremendons outpouring of nwen, munitions, ships and money for e war, Australin
i vigoronsly muintaining her chain of seologieal gardens, and a remarkable serjes of
sanctuaries for the preservation of wild §ife.
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" Paiograph by W, I, . LoSaurs
A TYPICAL FOREST IN THE PROVINCE OF VICTORIA. AUSTRALLA
This home of the beautiful Tree Fern is also the fvorite haunt of the now mre Lyre Bind, the Black-Tailed Wallaby,

Yellow-Breasted and Rose-Breasted Robins. Giant Kinglisher and Ginnt Earthworm,  “Fern zullies always
are delightful places to visit on a ol day.”

DIRECTOR LE SOUEF AND THE AUSTRALIAN FAUN.L.

In length and breadth of departure from the recoguized standards of mammalian
anatomy and physiology, the mammals of Australia are, per capila, the most odd and re-
markable of any conlinental group. With the exception of the dingo, a fewe rodents and
bats, all those species that do wot lay eggs are marsupials, and carry in the abdominal
pouch the astoundingly minute newely-born young until it grows to a size fit to take a small
place in the outer world. A newly-born kangaros cannot possibly be appreciated by a
stranger until it is seen.

The Australian marsupials display a remarkable line of radiating development
that is quile inexrplicable to zeologists. This relates to the production of forms within an
order, that strikingly parallel in external appearance the characteristic forms of members
of various orders of mammals. [t would appear as if the scheme of evolution among the
Aunstralasian marsupials tended to produce an aggregation of pouched mammals that in
form and habits would cover the strange absence of other orders. The Tasmanian “wolf™
may be cited as an example and the awi-cating echidna, with its porcupine-like quills, as
another. There are carnivorous, for-like phalangers, marsupial “mice,” the wombat—in
form and habils like a gigantic woodchuel, and the flying phalanger, schich latter animal
is precizely like a flying squirrel in form and actions. Yel more remarkable is a marsu-
pial mole.

The New York Zoological Parl: aliways has been rather strong in Australian mam-
mals. They are so universally interesting as to be irresistible. Our Australian collection
is now very rich. As a contribution to public interest in these strange erealures from the
continent scherein Nature has dome everything differently, the distinguished Director of the
Melbourne Zoological Gardens has been prevailed wpon to write a series of short popular
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sketehes of the dustralion species wome or recently exhibited here, aued illustrate many of

them with pholographs taken by fim in

Mr. Le Soenf is a man of charming personalily and successful halit.

Lustralia.

He T'Is“u"ﬂr

and lectured in America abont eight years ago, and theveliy aqreatly EIJ'-'Fr,ri”rf'J“‘-‘-lr the bonds
of interest betwween the zoologists of his country and ours. He is the author ”-’1. h:mL‘.t' on
the wild life of Australia that are al onece deeply interesting and thoreughly r'r.rrfl:rhru'. fh.r'
titles of those best knosen are “Wild Life in dustralia” (London, 1907), and “The Ani-
mals of Australia,” by A. H. 8. Lucas and W, H. Dudley Le¢ Seuef {London, 1909).

This colloetion of sketehes will be followed by another in the issue of the l.'i':'l-le!:'l'_l:\-'
for September, swhich will illustrate the moest interesting kangaroos, phalangers, marsipinl

mice and others—I0, T'. .

AUSTRALIAS MOST REMARKABLE MAMMALS
Rasen ox THe CoLLEcrioxs oF Tue New Youx Aocrocical Pauwk
By W. H. I). Le Souver

Director foological Gardens, Mellionrne a:
Author of “The Mammals of Australia,” “Wild Life of Australia,” cte.

THE ECHIDXA

I' these most interestinge amimals, the Ech-

idnas, or as they usually are ealled in

Australia, Porcupine Anteater, there are
three species, namely, that found in New
Gminea. (Eehidna lawesii), about fourteen inch-
es in length, which has short spines; the Brown
Echidna, (£. sefosa) from Tasmania, with long
hair almost concealing the spines, and the Aus-
tralian form, (K. aculeata) which s slightly
larger than the New Guinea species, being
aboul seventeen inches long and without as
much hair as the Tasmanian species.

These animals live entirely on the ground
and their food consists of small insects, and,
especially termites and ants, which they easily
can obtain by digging with their powerful claws
into the ants' nests or termites’ mounds. The
tongue. which is covered with sticky saliva, is
then protruded. and when covered with ants is
drawn back into the month. In ecaptivity they
are fed on finely chopped raw meat, eggs and
milk. They have no true teeth, bhut have small
spines at the back of the tongue. The tail is
rudimentary and the feet short and strong.
When in danger. the animal rolls itself up some-
thing like a hedgehog.  The sharp spines not
only are presented to its enemy, but also are
stuck into the gronnd, making it harder to lift
up.

The only way it ean be carried convenicntly
is by grasping it by its hind feet. so that its
head hangs down. It ean dig in any hard seil
by the aid of the spines as well as by the strong
claws, and it is remarkable how quickly it seems
to sink into the ground. It also can hold so

tightly to the soil that it is enly with difficulty
that it can be raised, even by the aid of a spade
or strong stick. It also is very difficult to dis-
lodge from the corner of a room, and can elimb
over almost any wire fence and also out of any
ordinary box at the corners. and unless the lid
is very firmly nailed on, will push it off, and get
through a very small aperture. The strength of
the animal is astonishing, and even if tightly
fastened by a cord around one of its hind legs,
is almost certain to get it off.

These animals generally hibernate during the
winter; usually under the surface of the ground,
and frequently by a rock or rising ground. 1t
iz at this time that the egg is laid and the young
hatched. The shell of the egg is soft and not
caleified, and measures about half an inch, The
mother by rolling hersell up helps to protect
the voung which arc in her pouch, and as the
female has no nipples the young one when
hatehied has to lick the milk from the folds in
the pouch. The young FEchidna leaves the
pouch just as the spines begin to appear, and
when it is a little over three inches long. The
pouch then gradually disappears until the next
breeding season.  Like the kangaroo, it is very
rarely that two voung are born. These animals
are more or less noeturnal, as are pearly all the
Australian animals,

THE PLATYPUS

The Duck-Billed Platypus, (Ornithorhynehus
anatinus) is of great imterest. It is found in
the rivers of Tasmania and eastern Australia,
except the extreme north. Like the cchidna, it
belongs to the ege-layving Order Monatremata,

:
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but passes its time in water and not on land, ex-
cept when coiled up in its burrow with its tail
tucked underneath, which usually is most of the
dav., It seeks its food generally in the evening
or sometimes during the day in some very shel
tered spot, feeding on earthworms, shell-fish,
crustaceans and water insects. generally; a cer-
tain amount of which it ean store in its check
pouclies,
Although the
they have none when they reach an adult stage;

voung bave radimentary teeth,

horny plates developing in the place of them,
which enables the their
food, which they vsually do when lving on the
surface of the water. The fur. which leoks very
much like that of 1 seal when the longer hairs
are removed. is of two kinds: the longer beipe
shiny and crisp and the under fur soft and
short. The bill is soft and leathery, but shrinks
considerably when dry. as in museum specimens.
The under parts are lighter in color, asually
The tail is broad and flat and
The nnder part is uznal-

animals to masticate

grevish white.
of a dark eolor above.
Iy devaoid of hair, espeeially in the older animals.
Their exes are very small, but as their bill is
usually sensitive. they generally can find their
insect prey by the sense of touch.

Being unable to raise the body high from the
ground like ordinary animnls they can only shuf-
fle along in an awkward manner. Tt is a bur-
rowing animal and makes a long, upward tunnel
in the river banks, sometimes thirty feet in
length, usually starting at the roots of a tree

BULLETIN 1634

that grows to the waler,
with the entranee sencrally
under the surface of the wa-
ter. At the end is a small
chamber lined with

andd grrass, '_'||'|:I|.'I':||:|_'.' niok Lo

leaves

far from the surface of the
wround, so thal the natives
freguently. can tell where
lejin.ill_'_',' the
ground above

thie nest is In
surface of the
atid listening for the echo,
Whien
aud web are stretehed out Lo
their [ull extent. but on
land the extended web is al-
ways doubled up under-

the end of the elaws

swimming Lhe elaws

:l-'.':‘|_|.|;
then coming in contact with
the ground.

In nearly all specimens in
museums. the web is expand-
ed bevond the elaws. although the animal is
But that

represented as being on the ground.

is incorrect.
These animals are very timid. and though
they possess no external ears, they are very
| g i

quick al hearing., and any suspicious  sound

Fhalayraph by 1 1 Soskera
UNDER SURFACE OF THE ECHIDNA
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Fhutogrugh by W. IF, B, LeSovef

THE PLATYPLUS, OR DUCK-BILL
We regret to say that ewing to the food habits of thiz most remarkable animal, it is never seen alive

oulside of Austrnlin

There = litlle ground Lo hope Ehat o I_|:1'|Iu." Philypus

can be brought to New York amd shown in captivity,

makes them dive out of sight. ‘The male meas-
ures about eighteen inches, tail six inches. The
spur on its heel is larger than that on the fe-
male. The latter animal is about fourteen inch-
es in length.

The most astounding feature of this animal is
the fact that it reproduces by laying eggs, and
hatching them. ‘The shell of the egg is of a
tough, leathery texture, and from two to four
eggs are laid at a time. As the mother has no
pouch, she practically makes one by rolling her-
self up in her nesting chamber.  She
nipples. but the mammery glands which are in
two groups. are underlying the skin on the un-
derside, and the milk is pressed out by a con-
traction of the museles and the young takes its
food by applving its flat face and tongue to the
lacteal surface.

hins no

TASMANIAN WOLF

The Marsupial Wolf, (Thylacinus eynoce-
phalug). These rare animals probably will be-
come extinet before very long, as the settlers
are prejudiced against them on account of their
destruction of sheep and other stock. The dark
marks across the back as so very striking and
distinetive that the animal is usually called lo-
cally the Tasmanian Tiger. They utter a pecu-
linr coughing bark, rapidly repeated and some-

thing like that of the kangaroo. They have a
fair-sized pouch which opens backwards and
usually bear from one to two voung at a time.

These animals resemble in form some of the
short-legged wolves, but have short, close hair.
During the day they generally sleep in hollow
logs. holes, under rocks. ele., and hunt their
prev in the evening and at night. They are not
very fleet of foot but have a keen scent and
usually spring on their prev, which consists, be-
sides the stock of settlers, of wallabies, rat-
kangaroos and other ground game. They swim
well and readily eross rivers in pursuit of their
prev, one having been recently observed swim-
ming a river after a wallaby ; quickly overtaking
it. They are now found only in Tasmania, but
their bones have been found in Australin. Why
they disappeared from the mainland, it is dif-
ficull to say.

TASMAXNIAN DEVIL

The Tasmanian Devil, (Sarcophilus wrsinus)
is strictly terrestrial and is now found only in
Tasmania, although formerly it was plentiful in
the southern districts of Victoria, judging by
the remains found. But that animal was appar-
ently extinet before the arrival of Europeans.
It is a strong but sluggish beast, it has pow-
erful eanine teeth, and is a mateh for any ordi-
nary dog. It is carnivorous and can bite se-
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verely, while the molar teeth enable it to crosh
bones with ease.

As the Tasmanian Devil is comparatively
slow of movement, it usually eatches its prey by
a sudden spring, which it then eats greedily,
bones and all. It utters a disagreeable kind of
snort. It has three to four young, which when
too large to remain in their mother's pouch gen-
erally eling to her back. It lies up in hollow
logs or burrows during the day, coming out at
night to cateh its prev. [t is destructive to
poultey and lambs, consequently has few friends
and is being killed out of all settled districts.
Its color is jet black with a white horse-shoe
mark on the chest, but it often has patches of
white on other parts of the body. So far [ have
not seen an albino specimen such as one finds
among the kangaroos. wallabies, ete,

THE KOALA

The Koaln or Native Bear as it is always
called. of which there is put one species, ( Phas-
colarcius cinerews) is found in all the eastern
districts of Australin. It is strictly arboreal,
living in the encalvptus trees, and gilting dur-
ing the day in a coiled-up position in a fork,
where it is more secure. On aceount of this
habit it is therefore easily shot, or killed by the
heavy bush-fires. Like phalangers, the voung
eling to the back of the parent when they be-
come too large for the pouch. The querulons,
high-pitched note of the little ones is exactly
like the eryving of a child. but the ald animals
utter a prolonged. deep base note. This animal
is grey with white feet, and has thick. woolly
fur. It does not possess a tail.

[The food habits of the Koala are a misfor-
tune to the zoological gardens of the world,
This animal is so very difficult to keep alive in
captivity that it rarely is seen in captivity out-
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side of Australin, We know of only one that
reached Amerien alive, for which a price of
BO00 was asked, but not given by us. Three
specimens which collectors atiempted to bring
to us died at sea.—W. 'T. H.]

An interesting little animal, Tersipes rostra-
fus, that is not often seen in captivity is found
in Western Aunstralia, It is only thirty-one
inches in length, and its tail three and one-half
The color is grey, striped dorsally with
[ts principal food is insects, but

inches.
dark brown.
it also sucks honey from flowers.

PHALANGERS OR AUSTRALIAN OPOSSUMS

The Australian Phalangers, loeally mis-called
opoessums, are nolt carnivorons like the American
opossum, but feed entirely on vegetation; euca-
lyptus leaves forming the prineipal part. They
live entirely in trees, and are nocturnal in their
habits, sleeping during the day in some hollow
or in their domed nest. Thev once existed in
very large numbers, despite having lormed the
principal article of food of the aborigines, in
days gone by, but as their fur is of value for
rigs they have been shol and trapped unmerci-
fully and practically cleared out of many dis-
tricts; over a million skins sometimes being ex-
ported annually from Auvstralin, Foxes are
now taking their toll of them in southeast Ans-
tralin; eatehing them as they pass on the
ground from one tree to another. ‘T'hey elimb
the trees by jumping quickly upwards with all
feet at onee; the sharp claws being extended to
their fullest extent, and thus securing a frm
hold in the bark. They choose the upper side

of a tree should it be reelining in any way, and
a defined track will he made on the bark of one
that is much used, which serves to guide the na-

Posteaenph by K., 1. Sisbirn
TASMANIAN WOLF
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Phstegraph by W. M. [V [itesef
THE KOALA IX ITS TREE-TOP HAUNT

tives in finding the hollow in which the opos-
sums are coiled up asleep.  They nsually are
canght by placing a long. thick branch or stick
against the tree. and the animal will always ns-
cend by this in preference o going up the
straight trunk. In descending the branch, ihe
animal advances head first, throsts its head
through a wire noose that has been placed on
the stick, and thercby meets its fate. Many arc
shot; a moonlight night being chosen for the
purpose. as the animals then can be distin-
guished against the face of the moon. The skins
from the animals that have been shot are not
as valuable as those that have been snared.

The smaller race of phalangers, called the
Ring-Tailed, (Pseudochirus) are found in Tas-
mania. Australin and New Guinea. They also
construet  bulky, domed nests of sticks and
leaves near the top of some thickly growing
shrub. on which their tracks are not easily seen.
They have from two to three young at a birth
which, on leaving their mother’s pouch, hang to
her back for some weeks, by clinging with their
claws to her fur, and are earried about until
they are able to look after themselves.  As their

tail is prehensile and frequently used for eling-
ing, the underpart of the cid of it is rough and
bare. Somelimes when shot and badly wounded
they will hang on by their tails before life
lenves them, and remain in that position after
death for o considerable time; frequently a day.
The end of the tail is usually white. In the
Herbert River distriet in Queensland, a small
lemur-like varietv. (I lemareides) s found.
The soft, woolly brownish-gres fur is darker on
the shoulders and lighter on the hips, and the
head is brown and the tail black 1t measures
tifteen inches and tail twelve inelies,
Australia POSSCHACS other forms of l'-]j'ili::_f
Plislangers that are popularly enlled Flving
When the Phalangers streteh the
feet well out, the loose skin that acts as a
parachute holds the aiv suficiently Lo allow the
animal to glide from the higher branches of one

Squirrels.

tree to the lower trunk of anotlier; the long,
furry tail acting as a rudder.  As they alight, a
quick upper movement is made. the sharp claws
enabling them to hold on to the bark, when they
quickly can ascend the tree again and repeal

FPhotogragh by W. I, 11, LeSauel
KOALA. OR NATIVE BEAR
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KABBIT-EARED BANDICOOT

the performance. All the species have beauti-

ful long, soft fur.

The Pigmy Flying Phalanger, (Adecrobates
pugmacus), well distributed over the eastern
parts of Australia, is a delicate looking little
creature, three inches long and with o tail three
and one-half inches. The soft, silky fur is
grevish-brown, the under-surface is white and
the edge of the parachute is tipped with the
same color.  They usually have four young, On
the timbered ranges of the coastal districts of
Victoria and New South Wales, o large form of
flving phalanger is found, called the Yellow-
Bellied, (Petaurns australis). Their color is
rrevish-brown, but varies in shade. The claws
are strong and muoch curved, to enable them to
wet a good hold of the tree trunk when alight-
ing. the body length of the species measures
eleven and one-half inches and the very long
and bushy tail is sixteen and one-half inches,
The Squirrel Flying Phalanger, (F. sciurcus),
a much smaller form, measoring only ten inches
and Eail ten and one-half inches. is light grey
with a dark line on the crown. They are easily
tamed and make interesting pets. They are
found in eastern Australia,

A small. mouse-like animal. the Dormouse-
Phalanger, { Domica) is elosely allied to the fly-
ing phalangers, but has no flying-membrane.
Two forms are found in Tasmania. One, .
! pida, measuring only three inches with a tail

of the same length, is a graceful little animal,
light fawn in color with fine, soft fur like all
the others, numerous long whiskers and large
ears, The other form, 1. nana, fawn in color,
but with the legs usually grey, also found in
Victoria and New South Wales, is slightly
larger, measuring four inches and its tail slight-
Iy longer. They have four young at a time.
These little animals often have falty acenmula-
tions on the body, The i'.ung-'l'.':i]c'd. (1. van-
data), which is the larger of the genus, comes
from northwest New Guinea. It measures four
inches in length, tail five and three-quarter
inches and the general color is rufous, with two
dark lines on ench side of the face,

The smallest form, the Lesser, (D). concin-
na), found in South and West Australia, meas-
ures only three and one-half inches, and the tail
slightly longer. Their color is fawn, and the
underparts white. These little animals live well
in captivity. Another genus, Gymuobelideas
feadbeateeri, has been deseribed from the moun-
tainous districts of Southeast Australin (Gipps-
land). and is very rarely found. It is five and
three-quarter inches long, tail a little longer,
and the color of the body is grev with a dark
line on the top of its head.

THE BANDICOOTS

The Rabbit Bandicoot, (Peragale lagotis).
from Southwest Australia, is about the size of a
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rabbit, The fawn-grey fur is long and silky,
head and ears are long, an indistinet dark line
runs vertically from the back on the sides of
the rump. the underparts are white and the tail
towards the end is also white and erested. Ban-
dicoots are destroyed chiefly by dogs and eats,
and were far more plentiful in the days gone by
than they now are. Theyv are nocturnal, resting
during the day in burrows and feeding at night
upon insects, grubs. earthworms, fungus and
roots. They are marsupial and the poveh opens
backwards. Their general color is olive-grey,
with bars across the lower part of the back. The
smaller Bandicoots belong to another species.
namely Perameles. The Short-Nosed (P. obesu-
fa) is the most widely distributed. being found
all over Southern Australin and Tasmania. It
is fourteen inches long and the short, coarse fur
is grizzled-yellow and black, the underparts are
white and the ears short and broad. They are
usually found in swampy localities where the
vegetation is very dense,

THE WOMBATS

Wombats, (Phascolomys) are still fairly plen-
tiful in southeastern Australin and Tasmania.
They dig deep burrows and are safe there from
foxes and dogs. as they are quite able to defend
themselves. Their length averages about forty-
four inches. They prefer serubby, mountainous
country and their food is entirely vegetable.
They are nocturnal, resting during the day in
their burrows. They have no tail,

The common variety, (P, milchelli) is found
in Victoria and New South Wales. They vary
in color from dark vellowish-grey to black. The
Tasmanian, (P. tasmaniensiz) is smaller and
usually of a dark grevish-brown color, and the
Flinders Island form, (P. wrsinus), the form
originally, but incorrectly deseribed as from
Tasmania, is yet smaller. being thirty-six inches
in length. The Hairv-Nosed (P. latifrons).
grev in color with the end of its muzzle white.
is found only in South Australia. They are not
as uniformly colored as the other varieties.
These animals are very strong and burrow with
great rapidity with their powerful elaws; a hab-
it that makes them very troublesome to settlers,
as they dig under and damage wire-netting fenc-
ing. Inm walking, they shuffle along in a clumsy
manner. They live well in captivity. but are
very susceptible to skin disorders.

SPOTTED DASYURE

The Spotted Dasyure, or, as it is popularly
called in Australin. the Native Cat. used for-
merly to exist in thousands in South Australia.

but from some unknown canse these pretey little
animals have now disappeared from many dis-
tricts. There are three varieties, namely, The
North Avstralian, (Dasyuras hallweatus), which
is small, only measuring eleven inches and its
tail cight inches; the Black-Tailed, (D). geof-
frogi) from all Australia except the extreme
north and the coastal districts of the sonthenast,
and the Common (1), viverrinus) from castern
New South Wales, Vietoria, South Anstralia and
T'asmanin,

These animals are marsupial, having about
six voung ones at birth. They are usually of a
reddish-grey color, but also often black and are
well marked with white spots, but not on the
tail, which is wsually white at the tip. They
measure abool seventeen inches and the tail ten
inches. A larger variety, the Spotted-Tail, (D,
maculatug) found from castern Queensland to
Tasmania, is more than twice the size of the
other species.  These animals ean elimb well, al-
though they are mostly terrestrial, taking refuge
during the day in hollow logs and among rocks.
ete. If several are kept in the same compart-
ment in captivity, they arve liable to turn canni-
bals; the stronger eating the weaker. They are
carnivorous, taking birds and their egos, mice,
rats, bandicoots, and other game, and are very
destructive to poultry.  Consequently, they are
not spared by the settlers. They are plentiful
in Tasmania; more so than on the mainland.

MARSUPIAL MICE

A form of Pouched Mouse with habits the
same as the others, is the genus Phascogale.
Their pouch is hardly visible. They bear from
six to ten young ones at birth, and live prinet-
pally in holes in trees, lining their nests
with grass and leaves. Nine species have been
described, namely: the Crest-Tailed, (P. cristi-
cardata), which measures about five and one-
half inelies with a tail three and one-half ineles,
much thicker at the base, is found in central and
southern Australin. P, macdopnellensis from
central Australia has an abmormally thickened
tail at the base. The TLesser Brush-Tailed
Pouch Mounse, (P. ealura), also found in south-
crn and central Australia, is five inches long
and has a tail six inches. P. penicillata or
Greater Brush-Tailed Mounse is ten inches long
and tail nine inches, is the largest of this genus.

They are found all over Australin except at
the extreme north, and live almost entirely in
trees, making their nests in the hollows of the
branches. Ther have thick tails and the end is
covered with long. black hair, forming a brash.

There is a very small variety named P. minu-
tissima, found in southern Queensland and New
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Phatayraph by F. B Sanlara

FAT-TAILED OI'OSSUM MOUSE

South Wales, that is only three inches long. The
Yellow-Footed, (P. flavipes) with vellow legs
and feet, ns its name indicates, ranges from
eastern Australia to New Guinea. In Tasmania
and the adjacenl islands, a small variety is
found. (. minima), or Little Pouched Mouse,
with a body length of five inches, and tail three
and one-half inches, and in Queensland a still
smaller form  is P, minulissima or  Pigmy
Pouched Mouse, only three inches long and tail
two and one-half inches. Tasmania and south-
ern Vietoria has still another variety, P. swcain-
soni, which has lnng, soft fur. In West Anstra-
lin is found the Freckled, (P. apicaliz), which
is freckled, reddish-grey above. Australia is
well off for Marsupial Mice, and other varietics
certainly will be found, as these little animals
are casily overlooked. Insects form a large park
of their food.

Still other Pouched Mice, (Sminthapis) are
slender and aetive little animals, from three
to four inches long, with large ears and a well-
developed pouch in which they earry the three
to four young they have at hirth, They are ter-
restrial, insectivorous and do not often burrow,
Their grey fur is soft and fine. Six species have
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been deseribed, S, larapinta, from
Central Australin, near the Finke
River, and the Fat-Tailed, (8. cras-
sicaudatay, which is found all over
Australia exeept the north.

Both of these little animals have
the basal portion of their tail much
thickened., The Common, (5. no-
rina) is found over the southern
and central portions of the conti-
pent. 8. prammephile lives near
Lake Amadens in Central Austra-
lia TS the sand hills covered
with tussocks of porcupine grass.
The White-Footed, (8. leucopius)
extends over eastern Australia from
Cape York to and is
plentiful in certain localitics. &,
virginae is known ealy in eastern
Oueensland, 1t is five inches long,

= .
Masmanin

v MARSUPTAL ANT-
EATER

An interesting animal found in
southwestern and southern Austra-
lin, of which but one specics is
known, is the Marsupial Anteater,
(Myrmecobins fasciatus). It fre-
quents both the ground and hol-
lows in the trees and its food con-
sists of insects. generally. The fur
is short amd strong, of a general rufous color
which darkens to black toward the tail, with
prominent bands of white. It therefore is dis-
tinguished readily.  The underparts are light yel-
lowish. The females have no pouch, the voung
adhering o the nipples. It leaps along the
ground like a squirrel, with the tail slightly
raised. They make eharming pets and never at-
tempt to bite. It measures ten inches long and
its bushy tail seven inches.

THE MARSUPIAL MOLE

Ausiralin possesses a marsupial Mole, (No-
taryetes typhlops) found in central and western
Australia, but, naturally, it never is scen in cap-
tivity. [t is about six inclies long, with n euri-
ous ringed tail about an ineh in length, and
much thickened at the base. The nose hns a
hard shield. The fur is soft with an iridescent
effeet, and varies in color from a yellowish tint
to chestnut-brown.  They have two voung at a
hirth, live underground entirely, are without
eves and subsist on inseet food.
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THE EMBARGO ON WILD ANIMAL
[MPORTS

The New York Zoological Socicty now is feel-
ing acutely the pressure of conditions that hoor-
Iy remind us of the universal expression of all
France, “Clest In guerre!” (It is the war)., We
have endured with resignation the loss of our
voung men. the increased cost of food and ma-
terials, and the scarcity of steel. We bowed to
the inevitable stoppage of the inflow of wild
animals from Africa and Asin, and by way of
consolation helped ourselves bountifully to mam-
mals and birds from Aunstralasia,

Practically nothing is coming to us across the
Atlantic.  Very little has been coming from
South America, but to us that little meant much,
South Ameriea is not a continent teeming with
important wild life. There is too much jungle
around each bird and mammal.  Fven in the
best of times the receipts from Sonth Ameriea
are small, and few in a hill ; but we always were,
and are, thankful according to the length of the
list.

Now, alas! a new blow has fallen, like the
final straw to which the camel’s back suecumbed.

On May 20 we applied to the War Trade
Board for permission to import from British
Guiana 2 small capyharas, 6 agoutis, 3 monkeys,
I porcupine, 1 voung jaguar, 5 macaws, 1 curas-
sow and 1 searlet ibis.

The request was promptly denied, on the
ground that cargo space on ships could not he
spared for wild animals “not for breeding pur-
poses.”  We wrote again, asking for a hearing,
and at the same time stating our reasons against
being put out of business. We went so far, in
our effort to ameliorate war imposts, as to set
forth the activities of the Zoological Society and
Park m promoting the war.
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Our ease was presented Lo the Bureau of Tm-
ports of the War T'rade Board, by the Direclor
of the Burean of Imports, and on June 20 we
had the misfortune to receive the following
blow:

June 17, 1918,
W, T Hoermaday, Esqg.,
New York Loological Park,
I83th Street & Southern Boulevard,
New York City,
Yesir Sir:

Careful considerntion has  been given Lo -all the
points so forcefully presented in your letlers of ."ul.'l:,'
20, May 27 and June 5 in the hope that we might
find o way wherehy the DBurean of Imports could
make an exception {0 its imporl restrictions and
srant vou a license Lo import the wild animals and
birds von desire feom British Guiana for exhibition
[T s,

It is & matter of keen e o nwe personally
and, T believe, o the War Trade Board as o whole,
that its previous refusal must stand. Yoo may be
sure thal this deelsion haz nol been reached without
the most thounghtful and thorough exnmination of
Cvery E1||jl\(' ol the matier,

There is no o gquestion that the purpose of this im-
portation is highly important.  Bat importanee is o
relotive term, andin o world erisiz such as this things
ordinarily imporfant become minor.  There 15 room
only for the essentiols. The renson is thal with ship-
ping space and tonnage so precions as they are today,
every square inch and every pound must be con-
served for the fmportation of ecssentials to the mili-
tary requircments and to the physieal well-heing of
the eivil population, Evervthing else must wait until
these have been taken core of.

It is unfortunate that a valoable collection such
as vours eannot e added Lo as it deserves. I i to
be hoped that you ean maintain it at something like
its present degree of completeness until the return of
better conditions makes it possible for vou Lo develop
it a8 vou desire.  You doublless recall that in 1870
the French were obliged to enl the animals in their
zowr.  While this is not urged as parallel to the pres-
ent eonditions In any way, it may soggest to vou the
kind of sacrifices which war mekes necessary,

We appreciate all that you have told of the splen-
did work done by vour organization in the various
movements that have had for their object the win-
ning of the war. We regret that it is necessary to
require s6f you an additional service of sacrifice and
self-denial,

Sinee it is necessary—and we assure von that other-
wirke it would not be sasked—we trust that von will
bear as paliently and eheerfully as you may the hard-
ship of this import restriction until such time os 0t
hecomes possible to remove it.

Yours very truly,

FRED B. PETERSON,
Direetor, Buresn of Tmports.

This reminds ns of old Shylock’s last shot at
Judge Portin: “You take my LIFE when vou
do take the means wherehy I live”

Ever sinee the British government stopped
all importations of wild birds into Fngland be-
cause birds consumed seeds and other foods, we
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have believed that there is such a thing as tak-
Ing even a war too seriously, and earrving the
rignrs Iflf war to llﬂl'l:l'.l,'{".‘i‘iil'["_".' l'KtI'l;"I'III.'.‘it ﬁi]“"
ever, the continent of North America still is
open to ns, and if we must herenfter be deprived
of all other faunas, we can and will specialize
on home-grown species—W, T, H.

GOLD MEDAL AWARDED FOR TREATY
ON BIRDS
Hy the Asswinted Press

London, May 2.—"The gold medal of the Roy-
al Socicty for the Protection of Birds has been
conferred on Dr. William T. Hornaday of New
York and Dr. Charles Gordon Hewitt of Otta-
wa, in recognition of their suecessful efforts in
furthering the treaty between Canada and the
United States for the protection of migratory
birds.

W. H. Buckler, special attache to the Ameri-
can embassy who received the medal on behalf
of Dr. Hornaday, said:

“This war. which has shown us the value of
aviation, has taught s also as never before, the
vital importance in relation to food supply. of
that most expericnced of all aviators, the bird,
Certain worms and grubs are the submarines of
the countryside, while the bird is the airship pa-
tral which detects and destroys these enemies.
Birds are a precious international asset. The
organized effort for their protection has been
one of the chief public services which Dr, Horn-
aday has been performing for the past twenty
vears.”

TROUBLES OF THE BERLIN Z00O
Farnene or Foop SvesTiTrres

The quarterly report of the Berlin Zoological
Society shows that the wild animals there have
not been able to digest the food substitutes pro-
vided by German science. The mortality has
been heavy.—the giraffes, the mandrill, the
chimpanzees are among the more valuable ani-
mals which have died this winter.—while the
general health of the surviving animals is not
good. The society expresses some doubt as to
the exact canse of death of the chimpanzee. It
is admitted that the dates and bananas and other
tropical fruits being unprocurable, the apes
were fed on a kind of bisenit made of musty
flour; but it is said they may have pined away
with grief at the loss of their keeper, who was
called up for the army.

The carnivores managed to get on fairly well
om scraps from the slanghterhouses, but the ani-
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mals requiring greain and sceds have nol thrived
on the wild roots given them ns substitutes,
—Hamlyn's Menagerie Magazine, London,

FINAL RATIFICATION BY CONGRESS
OF THE MIGRATORY BIRD TREATY

Chiee more the bird lovers of America owe
Congress o vote of thanks for ils absolutely un-
broken record in the protection of birds. The
bill to provide for earrying into effect the terms
of the already complete treaty with Canada for
the protection of all migratory birds passed the
House on June i, by n vote of 216 o 18, A
111‘1I|I'II:'|;_"'|:'|.1 1II_'\__"|.'|[ over the bill was 'Elrm']]:ui_l_u!mi |:1_1.'
an attempt to pump oxyvgen into the corpse of
the old state-rights fetich, which died and was
decently buried about fifty vears amo,

There was no amendment to the bill save one
proposed by the Commitlee in charge. In this
the Senate concurred, and the completed bill
was finally laid before the President, and
promptly signed by him. While the act earries
no appropriation {or enforcement, the Agricul-
tural bill contains an item of $50,000, which
was expressly inserted lo provide funds until
special and larger appropriations begin. The
situation calls for at least $200,000 per vear,

This extremely gratifving action renders the
triumph of the international bird treaty com-
plete, and disposes forever of all guestions of
the eonstitutional right of the federal govern-
ment to take an active interest in protecting the
hirds of the nation from unjustifiable slaughter,
At last the humiliating spectacle of game-logs
Houting the United States government on ac-
count of the weakness of a federal bird law has
ended.

Viewed as a whole, this treaty, fully protect-
ing 1,022 species of North American birds {rom
the Mexiean boundary to the North Pole, is the
greatest item of bird protective legislation ever
enacted in any country,

The Canadian half of the treaty, and its cor-
responding enabling aet, have been for several
months in active operation.

WAR ON PARK VANDALS

The army of park vandals is to be given a
hot reception by Mavor Hylan, Police Commis-
sioner Enright and the City Magistrates. The
campaign opened on May 28, by the promulga-
tion of this beautiful document. which covers all
the parks of Greater New York:
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ORDER BY THE MAYOR

All persons are lorbidden, under pen-
alty of the law, to throw newspapers,
bottles, lunch waste or refuse of any kind
in the Public Parks, or to murtilate or
destroy branches, trees or other park
propercy.

This law will be vigorously enforced
by the Park and Police authorities.

JOHN F. HHYLAN,
Mayor.

Speaking for the Zoologieal Park onmly, it
gives us great pleasure to report that on June
18 Commissioner Enright directed that for the
more thorough protection of that Park, Inspee-
tor Collins and Police Captain John Tevers were
empowered to make a permanent detail, for the
summer season, of two policemen in plain
clothes to suppress vandalism and other forms
of disorder. This measure will completely
thwart the sometimes-shrewd disorderly persons
who watch for the disappearance of the uni-
formed policeman in order to transgress the
rules of decency and good order. From this
time henceforth the rubbish-throwers and news-
paper-fliers never can tell which is the plain
citizen who will hale them to court. The only
safe course is to be a good eitizen, and be decent.,

The action of the Police Commissioner will be
in the Zoological Park a measure of economy in
man power, and it also will result in a cleaner
park. We hope that this plan will be extended
to all city parks; for abuses elsewhere are quite
as serions as they have been here,

There is strong ground for the belief that the
City Magistrates will continue to support vig-
orously the efforts of the police and park de-
partments to eurb vandalism, and establish the
reputation of New York as a city of clean
parks!—W. T. H.

THE VISIONABY “PHEASANT FARMS"
OF CHINA

LCRING the past vear. several eflorts have
been made by the commercial agents of
firms in China engaged in the cxportation

of pheasant skins to convince the United States
Treasury Department that golden and silver
pleasants are bred and reared in confinement,
in China, in great numbers. TIf that claim ean
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be established by satisfactory evidence, then the
United States will permit the importation of
pheasant skins for millinery purposes.  If it
eannot be proven, the plumage is permancntly
barred.

The good faith of the American firms propos-
ing to import pheasant skins on the strength of
aflidavits and assurances from China is not ques-
tioned, The represenlations from China have
been regarded with crave suspicion, Having
been ealled wpon for opinions and adviee, the
New York Zoologieal Sociely began a search for
testimony.

Mr. William Beebe, Curator of Birds at the
Zoological Park, and who recently traveled in
China in quest of pheasants of all available spe-
cies, reported having seen no pheasant farms,
nor having heard of any, nor of having seen any
pheasants in eaptivity in China.

Mr, Roy Andrews, who late in 1917 returned
from extensive zoological travels in Yun-nan,
China, declares that he saw no pleasant “farms"
in southern China, heard of none, and in all his
travels saw only bwo captive birds. Like Mr.
Beebe, he believes that no pheasant farms cxist
in China.

Finally, a letter was addressed by Dr: W. T.
Hornaday to the French Consul at Mongtseu;
and this elicited the attached reply. It quite
effectually disposes of the visionary “pheasant
farms" of China, produocing annually from
10,000 to 20,000 silver and golden skins for
commercial purposes. [t is hoped that with this
direct eve-wilness testimony no one ever again
will seck to import pheasant skins from China
into America under claims of domestication as
the source of the prodoct.

brief emanating from a firm in Canton which,
heside the following letter, mav fairly be re-
garded as a curiosity:

[Translation]

CONSULAT DE FRANCE
A
MOXGTSED
No. 207
Itépubligue Frangaise,
Mongtsen, April 6, 1918,

Mr. W. T. Hornaday,
Director of the New York Zoological Society,
185th Street & Southern Boulevard,
New York,

[Xenr Sir:

I received vesterday your note of February 16,
telling me that vou are a friend of my cousin, Du-
Pont, and asking me for some information regarding
the breeding of gold and silver pheasants in this
cauntry,
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THE DEVIL FISH AND IT5 PREY

weral sueling discs. enable the Devil-Fish lo overpower its prey and employ ils
Thas series of melion pictures, represeils

Eight sinuous arms, studded with p
kT
Flean public by Mr, Raymond L, Dibmars,

sirone | Thess scemes of marine life wene flmed at the Naples Aguariam.
i patient wiork, have been arranged and nre being presented to the Ame
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STRANGE CREATURES OF THE SEA
Afr. Ditmars lond thiese enlargements reprilioced from molion rlil'l wre film prepoared wt the Naples Aquarium.  The gt

fignre shows the Arponaul, an ally of the Devil-Fish, which thats the seas in its papery shell, L r the surface Ib moves
by pumping water throngh a tube seen al the top of the Hlustration, The lower scene shows the Anemone—animmate sa
fowers—which live in a limy tobe and throw oul their petal-like tentacles in search of Aoating particles of foowd,
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I have pever seen any farms for the brecding of
pheasants in this provinee, and 1 never have heard
it =aid by anyone that they exisl,

Not having been in Yunnan for nine vears, T hove
consulted some of the oldest residents, among others
Father Maire, Catholic missionary, who has been in
this provinee more than thirly vears, and has resided
and fraveled in numerous regions of Yunnan,  He
also has not seen any farms where the breeding of
pheasants is carried on, amd never has heard estab-
lishments of this kind spoken of,

Dr, Legendre, a French traveler, whose nome vou
perhape know, was at Mongtsen at the time of the
receipt of your letter. He has many times troveled
through Yunnan and Seutchoan and has gone as far
a5 the borders of Thibet, 1 showed him vour letter
antd he gave me the sime answer as Father Maire,

I have offen seen in the markets live pheasants
(silver or golden. and argus pheasants), but these
birds alwavs had been taken wiih a trap or a net.
They were very savage and sought o escape from
the bamboo baskets in which thevy were confined.
These birds have never been domesticated, for it is=
very difficult to keep them in a coop.  One would
lose the holf of them. Even the golden pheasants
refuse to eat: grow thin and die.

Perhaps that which has given rise to the fable of
“pheasant farms™ s the habit of lwo tribes, Lolos
Sa-Gni and Ahi, which inhabit the mountain in the
region of Lounan (above Mile, east of Yunnan), who
keep some male pheasants which they utilize as de-
covs, They remove some feathers from these pheas-
ants, try to tmme them, and in the spring they carry
them into the fields to attract the hen pheasants, In
this region, Father Maire tells me, the peasants cul-
tivate maize and buckwheat, and the pheasants are
VEry Numernns.

A pheasant which has been used as a decoy may,
if it is tamed, be sold for six silver tacls (about 13
Mexican pinstres). Then the price of a pheasant for
the table is, in Mongtsen, from 30 to B0 |]'Ii.:!'-|.|.‘l".‘i. In
the mountain the priees are less high, [ have bought
at Monglszeu a pair of beautiful living argus pheas-
ants for 80 pinsfres. (All the prices given berein are
in Mexican piastres.)

The exportation of these birds alive, and of
their skins. iz strictly prohibited, both in Chino as
well as in Indo-China. Tt requires o special aonthor-
ization o export any pairs of live pheasants.  Their
skins are confiscated.  In Indo-China even the ped-
dling of silver and argas pheasants js forbidden, ex-
cept for propagation,

The French and Chinese authoritics have acted very
wisely in forbidding trade in the skins of pheasants,
for the sale of them has enconraged the natives bo
slanghler great guantities, and they would rapidly
have annihilated these magnificent ?‘ﬁ'* of hirds.
This exportation was carried on chiefly by the Il-wph.
of Canton. T know that the Chinese Custom House
officer seiped, about three vears ago, a cose contain-
ing several thousand skins dispatehed o a merchant
in Canton,

Evidently, if the domestication and breeding of
pheasants had been an accomplished fact, the French
and Chinese would not have prohibited the exporta-
tion of these hirds, or their skins,

I am at vour disposal for any further information
that vou muy wish to demand of me, and T am happy
to have heen able to be of serviee to you

Accept, Sir, the assurance of my hest senliments.

I. FLAYELLF.

I ST have just had the explanation of the origin
of this story. BMr. Anderson, American Consul-
General at Tlongkong, some two vears ago, on Uhe
strength of invorrect information, pointed out in
one of  his reports the existence of “pheasant
fanrms” in Yunnpan,

A JUNGLE INCUBATOR
By Lee 5. CraNDALL

MONG the rhododendrons near the Jungle

Walk in the Zoological Park, there is a

hieap of leaves and forest debris. It ap-
pears commonplace and uninteresting, but its
origin and purpose are not those of the conven-
tiomal rubbish pile.

The fauna of Austealin eontains many curi-
ous forms. [ts marsupial mammals, paralleling
in a marvelons way nNuUmerous grolps of more
highly organized ereatures, are well represented
in the collections of the Zoological Society, Its
birds, while less generally remarkable, still in-
clude many species of unusual habits. Twa
groups in parlieular, one containing the emus
and cassowarics, the other the mezapodes or
mound builders, have developed aberrant meth-
ods of reproduction. The emun family, with its
prettily striped babies, motherly father and ad-
vanced mother, are well known to our visitors.
Bult now we shall make the acguaintance of an
ultra=modern bird, whose habits might inspire
the imaginative humorist. Here the tendeney to
slough off maternal duties has reached its log-
ical end, for nobody cares for the babies at all!

The Eneyelopedin Brittanica says that arti-
ficinl incubation has been known to the FEgyp-
tians and Chinese from “time immemorial.”
That honored phrase is not ehronologieally ex-
act, but whatever the period may be, it is fairly
safe to say that incubators were in use before
the davs of Confucius, and without the guiding
intellect of man, In the untravelled bush of
Australia, birds were making use of the prinei-
ple on which the modern 10,000-¢ggr machine is
founded.

The brosh turkev. the most familiar bird of
the megapode group, nests from September to
January, a period that, in the Antipodes. cor-
responds to our spring and summer.  But this
nest building consists of no conventional weny-
ing and binding. The brush turkey's skill lies
rather in its feet than in its beak, and it is well
equipped for the work to be done. So generous
is its endowment, in fact, that the length of its
tocs, coupled with the bare and highly colored
head and neck, led to its early description as a
vulture, although it is really a member of the
family of fowls, But these feet were fashioned
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Fhotograph by B, 17, Saabors
MOUND OF A BRUSH TURKEY IN THE Y00LOGICAL PARK

Thi= mound composed of soil, leaves and twigs. 1L measures aboot twelve feet in diameter and Lhree in height.
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for a softer purpose than holding preyv in Proe-
ess of rending.

Turning his back to the chosen spot, the
brush turkey begins to serateh.  And then it is
abvious that this is indeed his forte. Huge fool-
fulls of leaves and twigs from the jungle foor
fly toward the common center as though borne
on the wings of an infant whirlwind.  Material
frequently is brought from considerable dis-
tances and often the ground for many feet aboul
is seraped quite elean. Small streams are no
abstacle, for the brush turkey dredges as well
as he gleans,

In an incredibly short time, a heap of very
respectable proportions has been formed, per-
haps as high as six feet and ten or twelve in
diameter. The core is composed of humps and
leaves in an advanced stage of decomposition.
The outer layer of conrser material forms o pro-
Lective jacket for what is destined to become
the incubation chamber. After the mound has
stood for a period sufficient to insare the begin-
ning of fermentation, the cover is seraped away
and a hole is dug in the center of the central
mass. Here the female deposits her cgg, point
down, and the mound is again closed. It is
commonly stated that the work of building the
mound and preparing it for the reception of the
eges is performed by the male alone. Further
observations seem necessary  to confirm  this
belief.

A period of several days appears to intervene
hetween the laving of each car and its suecess-
or, so that a mound operating at full capacity
contains eggs in all stages of incubation, Fach
pile is usually the property of a single pair of
birds, but huge structures, measuring many feet
in diameter, have been found. These large af-
fairs are said to be used in common by several
pairs of brush turkevs—somewhat after the
fashion of the municipal plants which we are
sometimes told will be the final outeome of mod-
erin human tendencies !

While the mound contains ergs, it is watched
over with great solicitude by the parents, which
are quick to repair any damage. The heat gen-
erated by the decaying vegetation gives the in-
terior of the mound a temperature of about 95°
Fahrenheit. From 100° to 103° are required
for the incubation of the erws of the common
fowl. but less heat seems to be needed for those
of the brush turkev. After a period of six
weeks, the first chick emerges. Buried bencath
a heap of sodden rubbish, his case seems hope-
less. But vouthful as he is, the spirit of the
upward trend has marked him for its own. From
his parents he has inherited sturdy fect and the
will to use them. He promptly seratches his

way Lo Lhe surfaee and begins to preen his
feathers in the pleasant sunshine. For feathers
he hias, and wings as well,

Disdainful of parental discipling, as might be
expected, he scuttles off into the underbrush, to
search for the inseets which will form his first
meal,  Bat the parents are not offended, for Lo
tliem lie is a perfect stranger.  When nichit up=
proaches, this infant prodigy flies with his pre-
covious wings Lo a convenient perch, and spends
the unight in happy indifference to his lonely
atale.

And now what shall we say of our own “up-
ward trends” and “advanced movements:" For
this dingy bird of Aunstralia has developed the
problem of parental dutics o a state which even
our ultra-thinkers have hardly dared approach.

In the summer of 1817, two brush turkeys ar-
rived at the Zoological Park. In the lelief that
they were a pair, the birds were placed in o
large run at the Ostrich House. 1t soon beeame
apparent, however, that both were males. Tt
is not the natore of the brush turkey that two
males should oceupy the same enclosure, how-
ever Jarge. This point was brought so strongly
te the attention of the weaker bird that it took
leave, climbing the eight-foot fence and launch-
ing itself in lop-sided flight from the topmost
strand, A thorowgh seavch failed to reveal its
whereabouts and we had given up hope of find-
ing it, when a strange accomulation of leaves
and sticks was reported near the Jungle Walk,
Investigation showed the ground ncarby to have
been eleaned in a workmanlike manner. Mysti-
fied at first, and suspecting an over-industrious
child, we found that our lost brush lurker was
oheving the commands of instinet.  He must
build a mound, although its purpose eould not
be fulfilled.

After & winter passed in the Pheasant Aviary
the bird was liberated this spring and promptly
returned to his haunts in the Beaver Vallew.

ITEAMS OF INTEREST
By Ravmoxo L. Dersans

Our Tame IWambal.—One of the most inter-
esting animals in the Park occupies an unpre-
tentions eage in the Small-Mammal Hounse, and
many visitors examine it without realizing its
unique character. It is a full grown wombal,
from Australia, a remarkable pouched animal,
or marsupial, that attains a weight of about sev-
enty pounds and in appearance is a nondeseript.
In form it suggests both an overgrown bear cub
and a gigantic woodchuck. Our specimen is
unique in the history of captive wombats, [t
was born in the Park, and is so tame that it
follows Keeper Lansberg like a dog.  This an-

——
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imal is so absolutely docile that a child can
fondle it. although its aspect is nol reassuring,
The wombat possesses great strength, and shiary
claws for digging. It construets burrows, even
in stubborn and rocky ground. and leads muel
the same life, on a magnified seale, as our com
mon ground “hog.”

Animal  Weather  Praphets~—Our prairie
dogs appear to be quite reliable forceasters of
the weather, and this has been particularly
noted the past spring, when there were numer-
ous, heavy rains.  On a number of oceasions the
Inrger members of the colony were ohiserved Lo
be loosening the earth around their mounds with
their forefeet, then shovelling the soil upwsrd
with the hind feet. Other members worked
within the burrow throwing out earth to aid in
the building process.  When the borders of a
crater had been considerably raised the animals
went to work tamping down the earth with
their heads. This is an amusing process.  They
look like miniature goats. pounding the ground
with the tops of their heads. These operations
invariably took place before a rain, and the ob-
jeet was the construction of n circular dyvke to
prevent water running down the borrow,

Tame  Swallowes—Several swallows have
built their nests in the elks” shelter shed. and
have beeome remirkably tame. They Ay be-
tween and over the members of the herd when
the deer are in their shed, and pay no atten-
tion to the keeper as he cleans the enclosure.
In their constant trips for acrial inscet food.,
they pass so elose to the keeper's face that he
Frequently feels the displaced air from their
wings. Their nests are built of muod and plas-
tered apainst the wall. Several of them are so
aecessible that one mav stand and Took inte
them. This procedure does not greatly disturh
the swallows, which for a moment cirele away,
but immediately return as if nothing unusual
had happened.

A .":'J'rﬂnyr' Hat-Trap.—We have found it
necessary to wateh for the appearance of rats
in the prairic dog enelosure. Owing te the con-
struction of the fence. with its internal over-
hang. this eircular enclosure forms a gigantie
rat-trap. The prowling rodents are enticed hy
the food within, and after climhing the fence
from the outside. find it impossible to return.
We recently noted a large rat killing a voung
prairiec dog, and at once several rat-traps were
set. A full dozen of the maranders were cap-
tured during the night.

A Duel in the Bear Dens.—TFor the first time
in several years we had the misfortune to be

compelled to witness a fight to the death in one
of the larger bear dens.  The combat involved
a osmall female Yezo bear, from Japan, and a
large hybrid Sloth-Russian bear, born o the
Park. The latter animal was the agrressor, and
the attack was made without the slightest pre-
manitory symptom of hostilitv, Bears oflen act
that way,

T |'1"|'”|illrl_f |~H|"|'\illl‘l' was |]n|||_- |'|1. oar foree of
keepers Lo separate the combatants, but to mo
avail.  The infuriated hybrid bear seemed to be
unaware of the enercetic use of elubs, bars,
streams of waler and  ammonia fomes.  The
gole lasted many minutes. and at its end the
Yezo bear was killed nnd |{|_‘.'|,_::'!_a'l.'ti inlo a H]I.'l.']‘l-
ing den.  The hybrid beeame so savage and aw-
gressive that for an entire day the keepers were
unalle to enter the den.  Rather than risk an-
other tragedy, the murderous animal was mer-
cifully destroyved.

Battling Under Water.—A few davs afler
the eomhbat at the bear dens. there was a trag-
edy at the Sea-Lion Pool. A recently arrived sea-
lion had at first been very friendly with the two
others which had amicably oceupied the pool.
Trouble developed without warning, and the
most of the fighting took place under water.
Our second best specimen was killed by a sav-
age bite through the head. This was our first
fatal ease of fighting between sea-lions.

Strange Antics of a Monkey—There is a
large rhesus monkey in the Park that seems to
entertain strange lallucinations.  Whether or
not this animal is actually insane is a problem.
From a position of rest hie will suddenly glare
ahead, then make a frantic reach for an imagi-
nary something that seems to he passing near,
The motion appears like an effort te grasp a
passing flv. AL times the endeavor is with hoth
hands, as if the objeet were large and formid-
able.  Often he will spring several feet in the
effort, These anties take place only if the
keeper is near, and sometimes econsiderable en-
ergy is consumed, The animal is in splendid
phiysical eondition.

Crignt Ofters—Fuor the past six months the
Zoological Society has been in long-distance
possession of three giant otters, in the hinter-
Innd of French Guiana~—hought and paid for.
but undelivered beecanse of a lack of ships to
bring them. “It is the war!” We never yet
liave exhibited that remarkable species, and it
is rather galling to af last be so near te de-fnclo
possession, and yet so far. Apparently those
giants are destined to live and die in their own

country,



REPAIRING THE BEAVER DAM
Placing sLicks on the dam.

Photagraphs by K. I, Riwors

FILLING THE CREVICES WITH MUD

The very heavy rins of carly June were disastrous to the work of our beaver eolony. The ponid beeame o Alled t i
overflowed a portion of the dam. and in the process a section of the beavers' work was carried awny. .-Tth Iluhw:r::d j}:-:l:]:
morning, and by noon there was mach exeilement among the membsers of the colony.

There was frogquent diving for watersoaked sticks, and when materials hal been located, the repaics w tarl
arush, Each of the imbustrions animals made dozens of trips to the dam, carrying sticks—often r,wicl?qm |m':,",1:tﬁf_qm¢“-1.t}'_'
then covering these with mud amnd wet leaves. At one time five beavers were counted working together in placing peeedir
branches. and packing the crevices witls mud.

‘The result of these activilies was @ much longer and higher dam than has pﬂrimul'}' been bnilt by our henye :
should be understood that the beaver’s idea in building a dam and making a ponid is o keep Uhe m{me-,-._- .,rnftt;,:f:ﬂ.'m::.
home submerged aml hidden, and also to provide water in which to dive awd escape from its cnemies on shore,
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A HOMING PIGEON OF THE SOCIETY'S FLOCK

The true mweer i= always keen and alert, like the thoroughbred it is.  This bird has fMlown 80 miles,
anid represents Lhe best strains in existence,
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TILE

T a time when every force for good is

rallying to the cause of freedom and jus-

tice, we may look for strange things.
Men whose interests have centered in business
and sports, women whose thoughts have seldom
wandered from home and shopping, have risen
to undreamed-of heights of sacrifice and deve-
tion. That the dove. the popular symbol of
peace itself, should assume the guise of a mes-
senger of Mars, is perhaps the most astounding
of all.

As a matter of fact, pigeons and doves are
far from being confirmed pacifists. Tradition
and the proverb maker have conspired to give
them a reputation which mere earthly creatures
find difficulty in maintaining. Five minutes
spent before an aviary containing doves of as-
sorted species, or in a loft of domestic pigeons,
may well result in a lifetime of wondering why
the idealized bird which represents this group
was chosen as the emblem of peace. The iden
has been a great help to eartoonists, but the
dove has been placed in a false position, [t is
true that it has ne teeth. claws or wing-spurs,
with which to fight, but otherwise it does the
best it can. The beak and the wings are the
doves” only offensive weapons; but woe betide
the columbine trespasser on nesting sites. or the
misguided squablet that strays from its parent-
al box.

And so it happens that our great war has
given a sturdy race of birds a rare opportunity
to show its spirit. News reports teem with the
praises of the stout-hearted little bird which
already has won itself undying glory on the bat-
tlefields of France. What greater praise could
he given the erstwhile dove of peace than its
new and well-won title of “war pigeon?

SEPTEMBER, 1913 e
DOVE

By Lee 5.

NuMmBeER 5

OF WAR

ClaNDALL

The pigeon is nol entirely new to war. There
arc r'l-'lf.} r‘.'['.'l'l\r]i."l.'.“ to iks use ns a |'|.“_"j:ji_"l]g(_"f
by the ancient Egyptians and Persians, when
its owners were engaged in warlike as well as
peaceful pursuits. The eultivation of the hom-
ing instinet. from the time of the Romans down
to the present day. is a matter of history. For
centuries the development of this faculty was
confined to Eastern peoples, and it was not un-
til a considerably later, though indefinite. period
that the birds were bronght to Western Europe.
They then became popular, and were widely
kept, particularly in Holland, Belginm and
England, where they developed various breeds.
Pigeon racing finally became a national sport
in Belgium, and we are indebted to that coun-
try for the production of the modern homing
IJIH‘:'TII,

The blood of the ancient strain gradually be-
came mixed with that of others, so that the di-
rect line of lineage has been lost. Early in the
18th eentury we find the Belgians in possession
of a short-beaked. frill-breasted pigeon, known
as the Smerle.  This bird probably represents
the original Eastern homer with an infusion of
the blood of a round-headed African breed,
possessed of great intelligence and powers of
flight. which was known as the Owl. The Smerle
was a fairly efficient flier, and traces of its char-
acters are still to be seen in modern hirds.

The English, in the meantime, had produced
from their importations various elosely related
breeds used for homing purposes, chicfly the
Dragoon. Horseman and a eross-breed known
as the Skinnum. These were large and power-
ful birds, heavily wattled about the eves and
beak. Some of these birds, probably Dragoons,
found their way to Belgium, where they were
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promptly crossed with the native Smerle.  The
Cumulet, o white-plumaged bird of tumbler de-
rivation, but noted for high-flving. was also
introduced.

From this seeming chaos, after many vicissi-
tudes. the racing Homer, unequalled in speed,
endurance and intelligence, finally was evolved,
These three characters have remained the
great objectives of the breeder, and color,
markings and olher poiuls commonly  sought
among domestic pigeons have been  ignored.
Many derivatives, bred for exhibition points
only, have risen to popularity, bul the racer,
not always uniform in type and color, though
never failing in courage and love of home, still
remaing the pigeon of pigeons,

Having proved its value as a flier in Belgium,
the newly evolved breed was guickly imported
into England, and later was bronght to America.
The sport of pigeon racing soon became popu-
larized, and its devotees now number thousands.
In America hundreds of races are flown yvearly,
under the auspices of local clubs and the larger
national organizations with which they are atfili-
ated. With the over-running of Belgium by the
German hordes of pickers and stealers, the
great majority of the famons studs of racing
pigeons were seized and sent to Germany.
However. the blood of these great strains is
widely spread and strongly cherished in Eng-
land and in America, so that they will not be-
come lost to civilization.

rrllm“gjl il 1_‘11I|ﬂ:|h[:]|::| Uf THLITES . “'Il.i(.'h hﬂg hE-
come widespread, the homing pigeon is almost
invariably referred to in news reports as the
“earrier.”” He is a carrier so far as service per-
formed is concerned buot, unfortunately, that
name was long ago preempted by an entirely
different bird. closely related to the Dragoon
and Horseman, and known as the English
Carrier. This pigeon, while perhaps originally
used for flving, now is uscless for that purpose
and is keptefor exhibitoin only. It is a large
bird. with extremely long neck and legs, and
earries a huge mass of flesh about the eves and
on the beak, This misuse of names has cansed
much of the credit due the true homer to be
given a pigeon which would not home from a
distance of a mile.

Many misunderstandings have arisen as to
the homing abilities of the war pigeon. Many
persons appear to believe that it is merely nee-
essarv to whisper a few directions in the hird's
ear, toss it into the air and wateh it strike out
for the destination indieated. Other fancies,
still wider of the truth. are numerons, There

Z00LOGICAL SOCIETY BULLETIN

is nothing supeenatural about the homer. It
simply has a strongly developed love of home; a
wonderful sense of direetion and the strength
and courage to return tooits lofl when released
at a distance,

Sense of direction is strongly developed in
most birds, We have only Lo consider the mar-
vellous migration flights of many species to
realize that this is troe.  In domestic pigeons
this sense, doubtless nalive to the wild Rock
Dove from which they are descended, has de-
generated through couniless gencrations of life
in captivity. Only in the homer has it been
retained and magnified by long continued breed-
ing and seleetion for this point alone.

Many theories have been advanced to account
for the ability of the homer to find its way.
Some explain that the bird is gifted with re-
markable vision and is able to distinguish the
immediate surroundings of its home from greal
distances. Others hint vaguely of electrieal
eurrents and subtle influences of the air. Buot
the most reasonable explanation is the operation
of the mysterions sense direction, common to
all birds, developed and strengthened by the in-
tensive training to which the voung homer is
subjected.

As soon as the voung bird leaves the nest, it
is placed in a position from which it can view
the surronndings of the loft without having its
full liberty. Pigeons of this age, getting their
freedom without this gradual introduction, will
often burst into flight and never return.  After
the voung bird has become accustomed to the
out-of-doors, it is allowed to walk out. Under
favorable conditions, it quickly becomes settled,
but the slightest fright at this stage may cause
it to dash off in a state of excitement. When
the baby fat begins to be replaced by the firm
muscles of adoleseence, the bird will begin to
take daily flights, often of long duration, in
company with its fellows. It thos becomes
familinr with the country for scveral miles
about,

Now serious training is begun. A particular
direction is selected, nsually chosen with regard
to prevailing winds and other conditions, and
the birds are worked toward that point of the
compass by a series of tosses ab gradually in-
creasing distances.  The first flight wsually is
half a mile, the second a mile. and so on until
ten have been accomplished. The steps are
then lengthened so that after the fifty-mile
mark has been passed, jumps of from fifteen
to twenty miles are made. When one hundred
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THE WAR PIGEON CARRIES MESSAGES

The aluminum capsale is of the bype used in active serviee, and was secored Ehrongl the conrtesy

of the signal Corps. Eastern Department, U 5. A

miles have been flown, the hirds are sent to
150, 200, 300 and 400 without intermediate
stations.

Four hundred miles is the greatest distance
birds of the vear usuvally are asked to accom-
plish, but exceptional voungsters oceasionally
have done 600, Five hundred miles is the most
popular long distance race for old birds, but
contests up to 1,000 miles are flown yearly,
Eight hundred miles were accomplished in one
day by a famous bird, but distances over 500
miles usually require more than a single day.

The speed at which homing pigeons Hy is one
of the first questions that comes to the mind of
the inquiring layvman. This varies greatly with
the distance, the shorter distances naturally be-
ing flown in much faster time.  Flights of 100

miles. with a favoring wind, often are made at
the rate of a mile a minute, or cven better,
Recent tests under the supervision of the Signal
Corps showed that ficld messages sent by means
of homing pigeons were delivered in much
shorter time than by automobile or motorcyele.

The longest official distance flown by a hom-
ing pigeon was a flight from Denver, Colorado.
to Springfield, Mass., 1,680 miles. A little
more than twenty-three days were required for
this feat. the bird flving only by day, gleaning
its food from fields and poultry vards as it
came.

The fastest time for 1,000 miles is one day

and eleven hours, a truly remarkable perform-

ance.  This bird, rejoicing in the name of
“Buallet,” still lives in Fort Wavne, Indiana. [t
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i= o satisfaction to koow that both these world's
champions were produced in Ameriea, giving
assurance that the heritage of the now seattered
lofts of Belgium lias not been neglected in this
country, Grandchildren of both these [amous
birds are included in the flock recently installed
in the New York Zoologicnl Park. Others of
almost equally illustrions descent complete the
new exhibit, which is proving of great interest
to our visitors,

Automatic selection. operating throngh the
medinm of severe trials of flight, will leave us
ouly the best individuals at the beginning of the
next breeding season. when the product of our

loft will be placed at the disposal of the Goy-
ernment.  Fspecial thanks are due to Me. I, €,
Schmidl, secrctary of the United Homing
Pircon Concourse, of Greater New York, for
mueh valuable adviee in our newest undertaking.

Partieular interest in the Pigeon Scetion of
the Signal Corps will be taken by members of
the Zoological Society when it is known that
two keepers of the Department of Birds, Louis
Wahl and William Swead, recently have joined
its ranks, Corporal ‘T, Donald Carter, until re-
cently one of onr keepers of birds, is now in
France in the same branch of the serviee,

AUSTRALIAS MOST REMARKABLE MAMMAILS
Bazep ox rue CoLrecTions or THE New Yorx Zoorociean Pank.
PART II.

By W. H. I} Lk Saver,

Director of the foolegical Gardens, Melliourne.
Author of “The Mammals of Australia.” “Wild Life of Australia,” ete.

THE KANGARQOS

LL kangaroos have mare or less the same

habits and are usually found in small com-

panies in country where ther are not dis-
turbed. They are protected for the whole vear
in Vietorin and soon inerease if undisturbed.
Partial protection is given them in New South
Wales, but not in Queensland. except in certain
districts, ‘The number of skins annually sent to
other countries from Australia, especially from
Queensland, runs into many thousands.  Of this
number. the United States receives a large
share; sometimes over 80,000 in one vear.

Many men make their living entirely by
shooting kangaroos with a rifle; one man I know
having shot over #00 last vear (1917). This
menns that in the course of comparatively a few
vears, these interesting animals will become
very searce, as the skins of all species, including
wallaby, are used for leather. The introduction
of the fox inte Australin will not help matters
as they are sure to kill some of the voung ones.
These animals fortunately live and breed freels
in confinement. having one voung one at hirth,
although twins have been known to oceur
occasionally.

They are hunted on Lorseback with the aid
of a large dog of the grey-hound type, known
as a kangaroo dog. and if the country should
be sufficiently open, they usually are caught and
killed. When hard pressed. they often will take

refuge in a river or in swamps where they stand
waist deep in the water awaiting their enemies,
Should a dog swim out to them, they will hold
it under water with their fore arms and eventu-
ally drown the venturesome animal. When
attacked on land, the old males that are not as
speedy as the females, often stand with their
back to o tree ready to fight with the dogs; and
they are usually quite a mateh for any single
dog. Young kangaroos are often canght and
reared by hand, when their mother has been
shot or otherwise killed. ‘'heir backs are easily
damaged if roughly handled. When leaning
forward to feed on short grass, they often rest
on the upper part of their paws, as well as on
the under part in the ordinary way. When in
this position, the wvoung that mav be in the
pouch, and old enongh, ean nibble on the grass
at the same time.

Kangaroos are diligently sought for their
skins, and althongh they are well protected in
Victoria, and to a certain extent in other parts
of Australia, their numbers are diminishing, A
small, slender species, Parry's Kangaroo, (M.
parryii} is found in the hilly coastal distriels
of Queensland and  northern parts of New
South Wales. The short, soft and light bluish-
grey fur marked with a white line on each side
af its face as well as on the neck, and long, thin
tail. have suggested its loeal names the Pretty-
Face or Whip-Tail Kangaroo. It usually fre-
quents scrubby country and often may be seen
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BLACK SWAMDP-WALLABY
Young Knngaroos seck refuge in the mothes's poach until sne-thied srown. This yoeoang specimen was fully weaned,
Lot rushed for Lhe mother upon Lhe <lichlest distorbanees,

in the Darling Downs district from railway
earriages when one is travelling from Brishane
to Sidnev. or vice-versa. It is three feet in
hicight and its tail is two and one-half feet in
length, The Red Kangaroo, (Macropus rafus)
is probably the largest of the kangaroos. The
short. woolly fur is red in color in the male and
hluish grev in the female. When standing up-
right, practically on its hind toes, and resting
the weight of its body on the end portion of
the tail. it measures about six and one-half feet;
otherwise four to five and a half feet.

Old males get very pugnacious and frequently
figcht one another. They do so by seratehing, if
possible. with their fore paws, and also by lean-
ing back and resting the weight of their body
on the extreme end of their tail, only about six
inches, and striking forward with the hind feet.
The claws are sharp and although they do not
often do much damage to each other, they can
casily rip up an unwary dog should one tackle
them, These animals live on the plain country
of New Sonth Wales and southern Queensland,
generally remaining during the heat of the day

under the shade of the trees that fringe the
plains.  They can ecasily travel al the rate of
twenly miles an hour when pursued, and execed
that speed when pressed. They cover about
twelve feet at a jump and ean clear a fence
cight to ten feet high. Occasionally they are
pursued on the plains with motor cars, althougl
I hardly think that is a fair way to get them, as
they have no chance. unless they get into a belt
of timbered or rough country. However, the
sport is not destined to be very popular as
motoring over the plains at over twenty miles
an hour is usually a very bumpy experience. A
female kangaroo when hard pressed in fight if
she should be earrying a heavy voung one, or
joey in her pouch, will take the voung one ont
and conceal it under a bush, coming back when
all danger is over, should she have a chance,

The only safe way to hold a kangaroo is by
the tail, and it takes a strong man to hold one.
The young are horn in the ordinary way, bat in
a very immature state. They are about an inch
long, the fore feet are twice the size of the hind
feet and the tail very small. Tt is placed on

&~



DESKETT's TREE KANGAROO

The tail i3 not preliensile, but is used in balancing. The forefect are adept in grosping. These nnimals
sometimes leap to the ground from a height of ffly feet,
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GIANT RED RANGAROD

Largest Koown species nmong the Knngaroens, 4

tuniding specimen measures iy and a hall feet high

The il iz wsecd a5 n prop as well as o balsneing member in leaping.

the nipple in the marsupivm by the mother and
the pressure of the milk forms a small bulb at
the end of the nipple at the back of the mouth.
This swelling being larger than the entranee to
the mouth of the voung one, holds it on. If the
young kangaroo is pulled off at an early stage
it cannol be replaced.

The Grey Kangaroo, (Macropus gigantens) is
found across the entire southern part of Aus-
tralia as well as in Tasmania. The species
from that island (M. fuliginosus) is now very
searce. It has long, dark fur and the under
parts are white. The female is much lighter in
color than the male. Those on the western side
of the mainland usually are darker, but gen-
erally melanism is more pronounced among the
animals in the western portion of Australian than
in the eastern. These animals are only a little
inferior in size to the red kangaroo. and the fur
is longer and coarser. The males are a dark
grey and the females and voung muel lighter.
They are found in open forest country and fre-
quently are called locally the Forester Kan-
garoo. The variety from Tasmania and Kan-
garoo Island (M. fuliginesus) is now very
scarce. It has long, dark fur. the under parts
being white: The female is paler than the male.

The Waliroo or Furo Kangaroo, (M. ro-
bustus), has long and coarse fur; the eolor of
the male being dark reddish-grey and that of
the females more bluish-grev.  Farther north
in Queensland. the color is often dark grevish-
brown in the males. The exact tint varies eon-
siderably. This variety is found in the central
districts of Australia, as well as towards the

eoast. They live only on the rocky ranges and
are thickset and strong and adepts at bounding
over the often rough country where they are
found, and where fequently it is difficult for a
dog to follow them.

Several sub-species of this animal, (M. wood-
wardi) from northwest Australia, have been
deseribed. The color of the short elose hair of
the male is bright red and that of the female
fawn, The head and body measures four feet
and the tail three feet. The fur of M. el lieper-
tarie from north Australia is also short and the
color more or less rufous, with the neck, nrms
and forehack, fawn, Another sub-species from
southwestern Australin, M. cervinns, is lighter
in color, and lastly M. isabellinus from Barrow
Island off West Austealia, has a dark rofous
back with the front of the neck white. In the
southern districts of Australia, in the drier and
frequently  sandv  country  where the mallee
eucalyptos grows, is found a darker and more
slender variety of kangaroo, the Black-Faeed
(M. melanops). However, as this country is
being cleared rapidly for whent-growing, this
animal will become searce, as it is destroyved by
the farmers.

The Antilopine Kangaroo, (M. antilopinus)
is found in the Coburg Peninsula in north Auns-
tralia, and very little is known of this animal.
It is of a heavy boild with short fur, rufous in
color with underparts white. The female is
smaller and of a fawn color. The hend and
body are four and one-half feet and the tail two
feet long.
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CAPFTIVE TREE KANGAROODS
In the Zoological Garden= ab Melbourne, Australia,

Tur Tree WaLLany

These interesting animals are found in the
mountain ranges near the coast of northern
Queensland as well as in New Guoinea,
varieties inhabit Aunstralia, namely Lumholt’s,
{ Dendrolagus lwmholtzi) and Bennett's, (1.
benunettianug). The former which has long vel-
lowish=-brown fur with a black chin and white
chest is found in the more southern districts
near Cardwell, and the latter which has long
dark brown fur. further north near Cooktown.
Like most of the other grazing Australian ani-
mals, they rest during the day and feed chiefly
at night. They live almost exelusively in trees
or on tops of granite boulders that are covered
with vegetation. [ once saw one of these ani-
mals that 1 disturbed when in the latter sitoa-
tion, jump to a rock below, a distance of about
forty-five feet. It is wonderful the way they
are able to jump from bough to bough and rare-
Ir make any miscaleulation. Their long tail is
not prehensile and is used for balancing only,
and the soles of their hind feet are serrated and
that prevents them from slipping.

Two

111

The natives obtain them by going to the up-
per portions of the serub-covered ranges in the
early morning with their dogs, and the latler
are [requently able to pick up the scent of a
kangaroo that has gone from one tree to another
or to track it to the tree in which it is feeding.
Some of the natives then climb any tree in jprox-
imity to one that shelters the wallaby, to pre-
venl il eseaping into it, while another of their
number elimbs the tree that harbors the animal,
and cither eatches it by the tail or forees it to
jump lo the ground in its endeavors to escape.
The other natives with the dogs are there on
the lookout for it and generally secure it

The tree wallabies frequently get from one
bough to another by going along towards the
end of a branch, and clinging to it with their
fore paws. As it bends they are enabled to get
a foothold on one at a lower level. They can
alse jump a considerable distanee from one
bongh to another. As a rule. when they are on
the ground they lean well forward and keep
their tail elear of the soil. In ascending a trec
they do so by elinging with their fore paws
round a ereeper and moving both hind feet up
at the same time; and they go ap very quickly,
They cannot ascend an ordinary trunk of a tree,
but, as the forests in the distriets where they
are found abound with creepers, practically

BENNETT S TREE RANGAROOD
They both climb and nimbly jumgp from branel to braneh.
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RAT KANGAROOD
The tail is prehensibe and is employed in seizing sl carrving grasses with which Uhe animal makes s nest.

every tree having one or more, ther have no
difficulty in climbing. They also can climb an
ordinary two or three-inch rope with ease. or
even a gas or water pipe; their serrated pads
enabling them to get a secure hold.  Should
one escape on board a vessel, it quickly climbs
the ropes and easily gets to the mast-head.
These animals in their native state are more or
less infected with two or three kinds of para-
sites and often have sore places caused by them.
As their food consists of leaves and varions
shrubs, they live well in eaptivity.

Warnnanies

There is little difference between kangaroos
and wallabies. The members of the genus
Macropus whose head and body are over four
feet in length are called kangaroos, and those
three feet and under, usually wallabies. One
of the largest of the Iatter is the Black-Tailed,
(Macrapus walabatus) measuring just under
three feet and the tail two feet. This animal
which is of rather a heavy build, and not nearly
so active as many of the smaller kinds. is al-
ways founds in serubby country. Its color is
very dark brown or reddish-grev and light ru-
fous underneath.  They formerly existed in
countless numbers in the densely timbered por-
tions of the coastal districts of New South
Wales and Vietoria, and hundreds of thousands

of their skins have been exported.  But trap-
pers and sctblements have so reduced their
numbers that they are now protected in Vie-
toria. During the day they usnally remain well
hidden, coming out in the evening to feed. A
very elosely allied variety, (M. apicalis) is
found in the same class of country in the coastal
distriets of Queensland. It has shorter Tur and
the rufous color is more intense. Probably the
largest- of these animals is the Red-Necked
Wallaby. It is of more slender build than the
preceding species, is grevish-fawn in eolor, with
a reddish neck and rump, and measures three
and one-half feel and its tail two and one-half
feet. It is found in the eastern parts of Aus-
tralin from southern Queensland to Vietoria
where it usually inhabits the open forest
country.

The Tasmania form of this wallaby, (M.
bennettii) has thicker and longer fur and is
slightly darker in shade. Its neck and rump
are dull brown instead of red. Tt also is found
in seuthern Victoria and on the islands in Bass
Strait.  Formerly it was very plentiful, espe-
cially in the Islands, but now the hunters with
their dogs have completely exterminated them
also, except in Tasmania, where they still hold
their own in the rough parts. In captivity they
easily become tame and do not knock themselves
about in the way other species often do. In
Victoria and south Avstralia, Grey's Wallaby,
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FPARRY'S KANGARDO
Distinet facial markings render this species quile rocozniable

(M. gregi) is found. It is a slender animal and
can travel very fast. The color is grevish-fawn
with a rufous tinge on the neck. It mensures
aboult two and one-half feet in length and its
tail slightly under. Another fine wallaby, the
Black Striped, (M. dorsalis) is found in the
inland districts of New South Wales and south-
ern Queensland. The general color is zrev with
a reddish tinge on the forequarters, and it is
readily distinguished by a narrow black line
down the center of its back. [t measures
- slightly over two and one-half feet and its tail
~ two feel.

The Blaek Gloved Wallaby, (M. irma) from
southwestern Austealin is o well-marked animal,
with soft fur of a bluish-grev above, white he-
. low the chin, cheek stripes also of the same
l color. and another white stripe on the neck,

edged” with darker color. Ther measure about

three fect and tail two and one-half feet, thrive
i well in eaptivity and make very docile pets.
The Agile Wallaby, (M. agilis) is a heavier
animal with short, coarse dark sandy-colored
fur. very short ears and a long tail that easily
distinguishes it. The habitat of this species is
southeast New Guinena, as well as in the north-
eastern portion of Australia. The Cape York
Wallaby, (M. coxeni). another species from
northeast Australin, is also a dark sandv color.
darker on the back with white underparts and
n white hip-stripe. These animals are small,

being only twenty-eight inches long and their
tail fourteen inches.

The Rufous-Bellied Wallaby, (M. billar-
dieri) used to be exceedingly numerous in Vie-
toria and especially on the islands in Bass
Straits, as well as in Tasmania, but these on
the islands have been nearly cleared out. The
hunters with packs of kangaroo dogs. used to
burn the thick patehes of serub in which they
knew the wallabies had taken refuge during the
day and their dogs caught the unfortunate ani-
mals as they ran out. Their habitat is in the
dense serub and althongh their runs are very
numerous in soch places, they arve fairly safe
under ordinary circumstances.  Many  lun-
dreds of thousands of their skins have been ex-
ported. These animals are of stout build, have
thick, soft fur of a dark greyish-brown color,
face and head olive-grev and no face markings.
The body measures twenty-seven inches and the
tail which is wvery short, only fourteen inches,

The Short-Tailed Wallaby, (M. brachyurus)
from western Auvstralia is the smallest of the
wallabies. Its body measures twenty-three
inches and its tail ten inches. Tts fur is long
and coarse and is a uniform grevish-brown. The
cars are small and rounded. Tts habits are iden-
tical with those of the rufous-bellied wallaby.

The Rock Wallabies (Petrogale), are found
all over Auwstralin, but not in Tasmania. As
their name implies they live only in rough, rocky
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ALBING RED KANGAROOS
In the Melbourne Loological Gandens.

country, whereas the members of the family
Macropus are usunlly found in the more level
districts. The Rock Wallabies lean well for-
ward, using their long, bushy tails only for bal-
ancing and not as a third support, as do the
Macropus family, especially for the larger
forms. ‘The underside of the toes are covered
thickly with small tubereles that prevent the
animals from slipping on the rocks, espeeially
when they are wet. They uvsually take refuge
during the day in eaves or under rocks, coming
out to feed in the evening and at night. The
wonderful way that they ean bound freely and
without hesitation from rock to rock, sometimes
onto exerescences that ean hardly be secen, is
extraordinary. A dog naturally and fortunate-
Iy has little chance of eatching them. In the
many runs among the rocks that have been
used by countless numbers of these animals for
many years past. the rocks are perfectly pol-
ished and shiny, No ordinary fence will stop
this active animal. and, should they escape from
eaptivity they seem to enjoy hopping about the
roofs of buildings. apparently quite at home and
where they cannot well be followed.

The Brush-Tailed Wallaby (P. pencillata)
found in the Eastern coastal districts of Auvs-
tralia. is a thick set animal with long, coarse
brown for, a light cheek-stripe and short ears.
It mensnres thirty inches long and the tail, usuo-

ally tipped with vellow, is twenty-four inches.

There are three wallabies belonging to the
genus Quychogale  (Nail-Tailed). They are
well marked animals having fairly long tails,
crested at the ends and provided with spurs.
These are the only marsupinls that have such
an exerescence.  Among mammals, the lion is
the only one that has a similar spur. The Nail-
Tailed Wallaby, (0. wnguifera) from northwest
and north-central Australin is a slender and
graceful fawn-colored animal, with a darker
medinm band, and white hip-stripes and under
parts. The body measures twentv-six and the
tail twenty-eight inches. The tail is long and
white on the upper side with a few. Eaint brown
rings showing towards the end, which is hlack.
The spur is fattened laterally and hidden in
the long hairs.

lar Kaxcanroos

We now come to the Rat-Kangaroos, or as
thew are ecalled in Australin, Kangaroo Rats,
They formerly were exceedingly plentiful, but
dogs and foxes have taken a heavy toll of them
and in the settled districts they have almost dis-
appeared.  They are about eighteen inches in
length with a tail fourteen inches, and of a
sandy-grey color.  They wsually sleep coiled up
in their nests during the day. coming out to feed
in the evening and at night. The largest of

R
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SHORT-TAILED WALLABY
With thezc smaller species Lhe Lal i= of TiEUle wse as a0 jarog.

them, readily distinguished by its reddish-grey
color, the Rufous (Adepyplympuns rufescens) is
found only in New South Wales, and is twenly-
one inches long with a tail fifteen inches, It
has an indistinet stripe in front of the hips.

There is another family of these active little
animals namely  the Bettongs, (Beftongia),
characterized by the fact that they are the only
ground animals having prehensile tails, whieh
they use for carrving bundles of grass for the
construction of their nests. A lollow is first
seraped out in the ground and in it a dome-
shaped nest of grass is built; the top being
about level with the surface of the ground. The
animal upon entering the nest draws a bunch
of grass after him, and closes the entrance so
perfectly that the nest cannot be detected, eas-
ily. A fox or dog. however. can readily detect
the presence of the owner: if he happens to be
at home. If he should be, there is little hope,
for the intruder simply pounces down on the
nest and wsually secures the owner.  The var-
ieties of these animals are closely allied extern-
ally and are difficult to identify without know-
ing the locality from which they eame. The
Tasmanian variety. (8. cuntewlus) is slightly
the largest and has white feet instead of brown-
ish. as in the others. The underparts are white
and, generally, there is a white tip on its tail,
The New South Wales variety, (B. gaimardi)
has hair of a more woolly texture than the oth-
ers and white hind paws; also a few white hairs
at the tip of the tail. The Brosh-Tailed Rat-

Kangaroo, (B, penicillata) is found all over
southern and central Australia and has a body
length of fourteen inches.  The tail which is
twelve inches long has a black erest along the
upper surface of the lower portion. but not
white hairs at the tip. ‘The phinarium is bare
of fur as in the other species. ‘T'his is the var-
icty that is wsually seen in captivity.

Educated Chimpanzees.—Our keepers at the
Primates” House are giving daily exhibitions in
whieh the chimpanzees and orang-utans promi-
nently figure.  These exhibitions take place in
the large outside cage at the north end of the
building, and illustrate the adaptability of the
anthropoid apes in learning to do many things
that require a high degree of intelligence. The
animals  take their meals from tables, ride
bicyeles and go through other interesting man-
0euvres.

Growth of the Warthog—Our single speci-
men of the African wart-hog has developed
into a most spectacular animal.  Although his
tusks have developed into very long and formid-
able weapons, he remains fairly tame, and his
keepers freely enter his enclosure.  On approach,
this animal inspires respeel and eaution, as he
has an alarming habit of gnashing his tusks. [n
retreat, however, the warl-hog provokes a smile,
cansed by his insignificant tail. It appears that
nature has been singularly stingy in providing
him with means of fighting flies, and while his
tail is a very busy appendage. it looks like the
remnant of an animated shoe-string.
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MALE OF THE SWAMP-WALLARY
The dexterous manipulation of the forefeet i5 clearly shown,
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THE JOHN J. PAUL GIFT OF BOOKS
In the first instance. every great zoological
library is founded upon a certain number of
the great illustrated folios of birds and mam-
mals, such as the average voung zoologist ard-
ently longs for but rarely achieves until their
usefulness—to him—has passed.

For ten long vears, daling back to the open-
ing of the Administration Building at the Zoo-
logical Park, we have longed for the sumptuous
works of Gould and Audubon and Elliot, with-
out having achicved a single folio volume. The
Society had so many other lines of endeavor
that the Library simply had to wait.

Now, at last, our library's Good Genius has
appearcd.  His name is Jonx Jay Pave, and
his habitat is Watertown, Florida. We have a
suspicion that he is interested in the lumber in-
dustry; but in any event the printed catalogue
of his library is sufficient to excite envy in the
breast of every book-worm.

Mr. Paul observed the vawning chasms in our
half-fledged library, and then his gifts began to
come in. in a stream that seemed to be intended
to make up in one grand coup the deficits of
twenty vears. Beginning with Cuvier's “Ani-
mal Kingdom.” in sixteen volumes, and Gray's
“IlNustrations of Indian Zoologe.” the scene
shifted to Richardson’s “Fauna Boreali Ameri-
cana,” the various exploring expeditions of the
western hemisphere. and ran the gamut of the
best zoological treatises of America. India, Af-
rica and the Far East. There came also a fine
series of books of zoological travels.

All these, however, represented merely a fore-
taste of the splendid folios that followed. To
show a sample of each of the latter on Mem-
bers Day required a series of tables twenty feet
long. The truly great folio works. representing

thousands of dollars in value. were the follow-
ing:

Audubon & Bachman's  “Quadrupeds  of
North Ameriea.,” 3 vols, and text.

Cuvier & Saint Hilaires “Natural History of
Mammals,”

CGould’s

Girnu s
2 vaols,

E ]||n:lt 5
dise

].Hlut'w

o iliot's

Flliot's

I vols.
“Partridges of Ameriea.”
“Mustrations of

qul:l-lif:.',"

Tndian

'_‘I|]|1|:||,'|;_Er.-|_lpl|| of the Birds of Para-

“Moenograph of the Ant Throshes.”
“Monograph of the Hornshills."
“Rirds of North America.” 2 vols,
Taken altogether, Mr. Paul's zift of books
forms a noteworthy ecollection, and woes far
toward taking out of the mouth the bad taste of
ten lean vears.
BEQUEST OF COL. OLIVER H. PAYNE
Through a bequest contained in the will of
Col. Pavne, for many years a member of the
Board of Managers of the Socicty, our library
has fallen heir to a fine copy of Aundubon’s
“Rirds of North America.” in three double ele-
phant folio volumes, and also a copy of Audu-
bon and Bachman's “Quadrupeds of North
Ameriea,” in three volumes of the same size.

REMARKABLE ABNORMAL GROWTH
0F ELEPHANT TUSKS

A letter recently received from Mr. A, G. R.
Theobald, State Shikari of Mysore, transmits a
photograph of a dead elephant in a bamboo jun-
gle, bearing remarkable abnormal tosks., Mr.
Theobald's description of this strange ecase
follows:

“Last vear my son shot three rogue elephants
which were proscribed by the Government, as
they had beecome vicious mankillers, and ter-
rorized the Forest Department Staff and the
surrounding jungle tribes. One of these ele-
phants had a very unique pair of tusks. Instead
of growing in the usual manner, they grew ont
almost at right angles to the liead, like the up-
per tusks of a wild boar, and making a sharp
curve formed a full semicirele. The tip of one
had penetrated over six inches into the head
just behind the eve, leaving an open, festering
wound. The animal was in an emaciated con-
dition, and muost have suffered excrueiating pain
from the wound, wihch was probably the eause
of it becoming so vicious. I am enclosing a
photograph of the elephant, showing the eurions
formation of the tusks.”
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INDIAN ELEPHANT WITH SIDEGROWING TUSKS
Shot by Chorles Theohald, Mysore, 5. Indin.

I'TEMS OF INTEREST
By Bavmoxp L. Dirsmans

Improved Small-Mammal Cages—A complete
vutfit of new eages hias been built in the Small
Mammal House by our own eonstruction foree,
and this building, with its varied and claborate
collections, is now in much better shape than
when it was quite new.  These latest specimens
of cage work quite successfully solve the old
problem of lighting, drainage and sanitary
floors, for the liousing and display of the small-
er mammals.  The disagreeable odors usually
existing in such buildings have been almost
climinated, and the air purified by electrical ma-
chines producing a flow of ozone. While a large
serics of small-mammals is difficult to maintain
at a high standard, even in normal times, the
present market conditions render  purchases
extra diffieult.

The good condition of the collections in this
building speak well for sanitary conditions and
for the efficiency of the keepers in charge.

A Rare Adrrival.—In these days of animal em-
bargos, we were particularly fortunate in ob-
taining a speeimen of the echidna, of Australia,
There are two families of mammals, whose
members lay eggs, and from these their young
are hatched as are those of birds. They form
the lowest order of mammals, and appear to
form a sort of connecting link between the
mammals and birds. The Aunstralian echidna is
an odd, flat-bodied animal, covered with heavy
quills.  When alarmed it rolls into a bristling
ball.  Its snout is much like the beak of a mer-
ganser duck, and it is provided with an enor-
mously elongated tongue, which is used in
catching ants.

A “Horned” Rattlesnale—We have recent-
Iy reecived another decorated rattlesnake, which
is the result of rather clever surgical work by
Indians. This speeimen arrived from Browns-
ville, Texas, as the gift of W. A. Snake King.
who makes a specialty of collecting and selling
rattlesnakes, and who at times has hundreds of
these reptiles in eorrals on lis ranch.  Certain
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THE GOOD STEF-MOTHER
How an “up-state” White-Talled Deer fawn wus saved for the Zooboical Park. The Kind-Bearied

Farmeer f+ anfertunalely, invisibl

Indians enjoy the diversion of inking a large
rattlesnake and grafting a rooster’s spur upon
the top of its head. The surgical operation is
so cleverly performed, and the healing so per-
fect. that the decoralive appendage appears to
have grown there. One of these “unicorn”™
specimens lived for many months in the Reptile
House. Of late, the Indians have elaborated
the operation and decorate rattlesnakes with
two horns. 1t is a speeimen of this type that
has been reccived at the Park, and it attracts
muech interest. It was sold to the highest bid-
der in Brownsville, the purchase price being do-
nated to the local Red Cross unit, and Mr.
Snake King kindly procured the sending of the
reptile to us.

Savage Hybrid Bears—QOur bears are peace-
ful and hardy animals and the years pass with-
out combats or sickness in our large collection,
The keepers enter the dens each morning and
after driving the big carnivores to the top of the
rocky ledge. ;:-rum,ul to wash the den floors.
Accidents to the keepers have been rare, and
the few instances that have occurred could
have heen avoided. Recently we were star-
tled to hear a great commotion at the Bear
Dens and  discovered two of these animals
in furious combat. The participants were a
female Yezo bear from Japan, and a hybrid
Russinn-Sloth bear born in the Park two years
ago. The latter animal was the aggressor.
Keeper Romanoff entered the den and with a

stout elub endeavored to separate the combat-
ants.  So infuristed was the hivbrid bear, that
the blows from the club, blinding streams of
water, ammonia fumes and eventually the use of
heavy iron hars wiclded by several keepers.
were utterly futile in making an impression,
The Yezo bear was killed and fnally dragged
into onc of the sleeping dens. The hybrid bear
continued savage for several davs and develop-
ed such a threatening attitude towards the
keeper that it was decided to mereifully exeeunte
him. We have noted in other instances that
lixbrid bears usually develop a bad temper with-
in their second or third year.

Insect Songsters.—Lale afternoon ushers in
the katy-did chorus in the Reptile Honse, To
some of our visitors who have never exam-
ined these tree-top songsters, or noted how they
“sing.” the effect is quite startling. A deserip-
tive Iabel explaing that the loud eall is pro-
duced by rubbing together the stridulating or-
gans, which in plain English are the brittle
portions of the wings. We hear frequent ex-
clamations of astonishment about the volume of
sound produced by these insects. The colleetion
of katy-dids resulted from the arduous work
of Keeper Palmer while on a wacation trip.
The insects were hunted at night, and stalked
by their calls. It was necessary to elimb into
trees after them. and locate each specimen by
means of a flash-lamp.
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INSECT TYRANTS
By Wittian Bresw

flHustrations by Jonx Tee Vax

STOOD on the brim of a pit dug in an an-
I cient sand dune in the heart of the Guiana

wilderness. A horde of those Huns of the
jungle. army ants. had made their drive direet-
Iv across the glade, and scores of fleeing insects
and other creatures had fallen headlong into
this deep pit. From my man's height it was
a dreadful encounter. but crowding near the
edge it beeame even more Lerrible; and when [
flattened myself on the sand and began to dis-
tinguish individuals, and perceive details from
an ant’s point of view, [ realized the full hor-
ror and drresistibility of an assanlt by these
ants.

I pereeived a large toad squatted on a small
shelf of sand in the pit, close to the edge of a
erowded eolumn of ants. He was a rough old
chap, covered with warlts and corrugations, and
pigmented in dark grey, with mottlings of choe-
olate and dull red and occasional glints of gald.
He was crouched flat, with all his fingers and
toes tucked in beneath him. His head was deawn
in, his eves closed. and all his exposed surface
was sticky with his acid perspiration—the sweat
of fear. He knew his danger—of that there
was no doubt—and he was apparently aware

of the fact that he could not eseape. Resignedly
he had settled on the very line of traffic of the
deadly foe. after intrenching himself and sum-
moning to his aid all the defenses with which
nalure had endowed him.

And he was winning out! He was the first
vertebrale T have ever known to withstand the
army ants.  For a few minutes he wounld be
ignored and his sides would vibrate as he
breathed with feverish rapidity. Then two or
three ants would run toward him, play upon
him with their antennae, and examine him sus-
piciously.  During this time he was immovable.
Even when a soldier sank his mandibles deep
into the ronghened skin and wrenched vielously.
the toad never moved. He might have been a
parti-colored pebble embedded in its matrix of
sand. Onee when three bit him simultanconsly,
he winced. and the whitish, acrid juice oozed
from his pores. Usnoally the ants were content
with merely examining him. [ left him when 1
saw that he was in no immediate danger,

For the dozens of grasshoppers, erickets,
roaches, beetles, spiders, ants, and harvest men,
there was no escape.  One daddy-long-legs did
a pitiful dance of death. Supported on his eight
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long legs, he stood high out of reach of his as-
sailants.  He was balanced so exactly that the
instant a feeling antenna louched a leg, he
would lift it ont of reach. Even when two or
three were simultancously threatened, he raised
them., and at one time he stood perfectly bal-
anced on four legs. the other four waving in
mid air. But his kisme! came with a concerted
ruzsh of half a dozen ants, which overbore him,
and in a fraction of time his body, with two
long legs trailing behind, was straddled by a
small worker and borne rapidly away.

[ now flattened myself on an antless arca ol
the edge of the pit and studied the field of bat-
tle. Im another half-hour the massacre was al-
most over. Five double, or often quadruple, col
umns were formed up the sandy cliffs. and the
terrific labor of earrving out the dead victims
began. ‘The pit was five feet deep, with per-
fectly straight sides, which at the rim had been
gutted by the rain, so that they actually ever-
hung. Yet the ants whieh had half elimbed.
half tumbled their way to the bottom in the
wake of their victims, now scttled themselves
to solving the problem of surmounting these
eliffs of loose, erambling grains. dragging loads
which, in most cases, were much heavier than
themselves. Imagine a gang of men sel to car-
rving bundles of one to two hundred pounds up
perpendicular eliffs twelve hundred feet in
height, and the task of the army ants is made
more vivid. So swiftly did they work and so
constantly shift their formations and methods
of meeting and surmounting difficulties, that 1
felt as I used to feel when looking at a three-
ring circus. 1 could perceive and record only
a small part of the ingenious devices and the
mutual assistance and sharing of the compli-
cated conditions which arose at every step.

When two traffic columns reached the summit,
three others were forging rapidly ahead. All
used a similar method of advance. A group of
mixed castes led the way, acting as scouts, sap-
pers and miners, They searched out every
slope. every helpful step or shelf of sand. They
took advantage of every hurdle of white grass-
roots as a weleome grip with which to bind the
shifting sand-grains. Now and then they had
to eross a bare, barren slope with no natural
advantages. Behind them pressed a motley
throng, some still obsessed with the sapper in-
stinet, widening the trail. tumbling down loose,
dangerons grains, Some bore the first froits
of victory, small ants and roaches which had
been the first to succumb. These were carried
by one, or at most by two ants, usually with the

prev held in the jaws close beneath the body,
the legs or hinderpart trailing behind.,  In this
steaddling {ashion the burden was borne rap-
idly along, an opposite method from the over-
lead waving banners of the leaf-cutters,

With these vame a crowd of workers, both
white and black-headed. and soldiers, all emp-
ty-jawed, active, but taking ne part in the ae-
tual preparation of the trail. This second
coliort or brigade had, it seemed to me, the most
remarkable functions of any of the ants which
I saw during wmy whole period of observation.
They were the living implements of trail mak-
ing, and their ultimate funetions and distribu-
tion were so astounding, so correlated. so syn-
chronized with the activities of all the others
that it was difficult not to postulale an all-per-
vading intelligence, to think of these hundreds
and thousands of organisms as other than cor-
puseles in a dynamie stream of life controlled
by some single, outside mind,

Here. then, were scorcs of ants serambling
up the steep uneven sides, over ground which
they had never explored, with unknown obsta-
eles confronting them at every step. To the eye
Lhey were ants of assorted sizes, but as they ad-
vanced, numbers fell out here and there and
remained behind,  This mob consisted of po-
tential corduroy. rtope-bridges. props. hand-
rails, lattices, screens, fillers, stiles, ladders and
other unnamable adjunets to the successful
sealing of these apparently impregnable cliffs.
If a stratum of hard sand appeared. on which
no impression could be made, a line of ants
strung themsclves out, each elaborately fixing
himself fast by means of jaws and feet. From
that moment his feverish activity left him; he
became a fixture, a single unit of n swaying
bridge over a chasm; a beam, an inorganic
plank, over which his fellows tramped by hun-
dreds, some empty, some heavily laden. [If a
sudden ascent had to be made, one ant joined
himself to others to form a hanging ladder, up
which the columns climbed, partly  braced
against the sandy wall.

At uncertain, unguarded torns a huge soldier
would take up his station, with as many fune-
tions and duties as a member of the Broadway
traffic squad. Stray, wandering ants would be
set right by a single twiddle of antennae; an
over-burdened brother wounld be given a help-
ing jaw and assisted for some distance to the
end of his beat, | was especially interested in
seeing, again and again, this willingness to help
bear the burdens. It showed the remains of an
instinet, inhibited by over-development, by ul-
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tra-specialization  of  fighting  paraplernalia,
still aective when opportunity gave it plav. Al
the first hint, by sound or smell, of danger, the
big soldier whirled outward and. rearing  high
on his legs, brandished his mighty blades in
mid-air,  Here was an idenl pacifist, who eounld
turn his sword into a plonghshare at will, and
vet keep the former unsheathed for instant use.

When 1 watched more tlinsi l|Il._ 1 :i1-h_'-:'||.'|:|
more delicate greadations of mutual aid, At the
samie level in two columns of aseenl, the same
stratum of II.'H"I.E sand was cneonnktered. To one
column the sand presented o rongh  surface
which gave a good foothold. Here the single
line of ants which was ranged alone the lower
edge of the trail, in licu of hand-rvail, all faced
downward, so that the ants passing above them
walked partly on the abdomens and partly on
thie Ililli]'l{'_f:-r of their [ellows, In the second
column, the surface of the sand  was smooth.
and here the burdencd ants found great difficul-
tl‘t 'i'li 1I]ll.‘LiI!i!Ij_{ i fn|1|_]|_r|]|]_ [r1 |]|i-\ instanee t|||"
supporting gang of ants faced upward, keeping
their place solely by their sis, sturdy legs, This
left head and jaws free, and in almost EveTY
case they helped the passage of the booty by a
system of passing from jaw to jaw, like a line
of people handing buckets at a fire.  The right-
ful carriers gave up their load temporarily and
devoted their attention to their own precarious
feoting.

I learned as much from the failures of this
particular formation as from ilts  successes,
Onee n greal segment of wood-roach was too
nrach for the gallant line clinging to the sides
of the pit, and the whole load broke loose and
rolled to the bottom.  Of the hand-rail squad
only two ants remained,  Yeb in four minutes
another tne was formed of fresh ants—ants
who lad never been to the spot before—and
again traftic was uninterrupted. 1 saw one ant
deliberately drop his burden. letting it bounee
and roll far down to the bottom of the pit, and
instantly take his place in the line of living
gnard-rails. The former constituents of the line
had clung to the roach segment through all its
wild descent, and until it came to rest at the
bottom.  Without a moment’s pause thev all at-
tacked it as if they thought it had come to life,
then seized it and began tugging it upward. In
a fraction of time, without signal or suggestion
or order, the handrails had become porters. The
huge picee of provender had rolled close to an
ascending column en the opposite side of the
pit. and up this new teail the bearers started.
pulling and puoshing in unison, as if they had

been droglers and nothing clse throughont the
whole of their ant-cxislenee.

Oue climax of mutual  sssistance  oceurred
vear the rim of the pit on o level with my eves,
where one column |r.'|.-*-||'ll over a siurface which
had been undermined by heavy rain, and which
actually wverhung, T walehed the overcoming
of this obstacle,  All the ants which attempled
to make their way up at this paiot lost their
footing and rolled headlong to the bottom., H,.
superformicing exertions a single small worker
ab last woun a path to the rim at the top. Around
the edge of the pit innumerable ants were coi-
sbantly running, trving, on their part, to find
a way down.  T'he single ant communiented at
omee with all which came past, and without hes
itation a mass of the nscets formed at this spot
and began Lo work downward, This could be
done only by elinging one to the other; but more
and more clambered down this living ladder,
until it swayed three inches in length, far oot
over the vasiness of the pit, 1 had never lost
sight of the small worker., who had turned on
his tracks and was now near the botlom of the
ladder, reaching wildly out for some support—
ant, grass or sand. 1 was astonished bo see
that, as the length and consequent weight of
the dangling chain inereased, the base support
was correspondingly strengthened,  Ant after
ant settled itself firmly on the sand at the top,
until a mat of inseets hiad been formed. spread
out like animale guy ropes.

AL Iast the ultimate ant in the rope touched
the upraised jaws of a soldier far below. The
contact acted like an electric shock, ‘The far-
thest ant in the guy-rope gang quivered with
emotion, 2 erowd of ants elimbed down and an-
other up. and bits of insect and spider prev
began to appear from the depths of the pit, over
the living earpet suspended from the brim, For
an inch the droghers climbed over the bodies
braced against the oliff. Then, where the sur-
face became smooth, the dangling chain cnme
into use. Before the rim of the pit was reached,
the chain had become a veritable hollow tube
of ants. all with heads inward, and through this
organic shaft passed the host from the aseend-
ing column. But it was far more than any
mechanieally built tube.  When an extra large
piece of loot came up. the tube voluntarily en-
larged. the swelling passing along until the
booty and its bearers emerged at the top.

Within five minutes after this last column
was completed, there passed over it out of the
pit. a daddy-long-legs with legs trailing, per-
haps the same one which [ had seen in the
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tragic little dance of death.  There followed
two silvery-greay ants, & wood-roach in two in
stallments, part of a small frog. theee vonclios
and twao beetles,  These latter gave a gpreal deal
of trouble and tumbled down the elilt again and
again.

When the tropical night began to elose down.,
the last of the columns were making their way
out, svstematically from the botlom up, each ant
fallowing in turn.  The moment the last bit ol
prey passed up the column, by some wonder-
fully delicate and sabtle sense, every anl knew
of it. and the corduroy vose, the hand-rails un-
Jointed themselves, the ropes unspliced, the em
bankments disledged of their own volition. and
stepping-stones tock o themselves legs,  After
hours of total inactivity, these sentient para-
phernalia of the e formica became. once more,
beings  surcharged  with ceaseless  movement,
alert and ready to become n nseful coz in the
next movement of this myriad-minded machine.
I jumped down into the pit.  The greal gold
spotted toad stretehed and seratehed himself,
looked at me and trembled his throat. | was
not an army ant.

I looked out and saw the last of the mighty
army disappearing into the undergrowth. |
listened and heard no chirp of erickel, no voice
of any insect in the glade. Silence brooded,
significant of wholesale death. Only at my fect
two anls still moved, a small worker and a great
white-headed soldier. Both had been badly dis-
abled in the strogeles in the pit, and now vainly
sought to surmoint even the first step of the
lofty elifi. They had been rothlessly deserted,
The rearing of new hosts was too easy a maller
for nature to have evolved anvthing like
stretehers or a Red Cross service among these
socinl beings,  The impolence of these twa,
strugeling in the dusk, only empliasized the ler-
rible vitality of their distant fellows. As the
last twilight of day dimmed, I saw the twais
still bravely striving, and now the tond was
watehing them intently.

DEATH OF THE INDIAN RHINOCEROS

On the night of Avgust 27 the Zoologieal
Park sustained the greatest loss in its history,
thus far. Our most valuable animal, the great

Ludian rhinoceros, Mogul, was found dead in
his corral. quite withont any visible illness, and
practically without o stroggle.  On the previous
day he had missed bul one meal,

The autopsy that was made by De. 13, ),
Mangan disclosed the fact that the death of
Mogul was due directly lo carditis, to which
ather heart troables contributed.

Mogul was a full-grown male specimen of
Whivoceroy unicaviis, and one of the only three
specimens of thal speeies known in eaplivity.
He was eanght in Kashmir in 1906, and, having
reached the Zoological Park in 1907, he had
been on exhibition here for eleven vears.  His
weight was 2,620 pounds.  When only one vear
of age lis cosl b us was 56,000, and ever sinee
hie attained foll maturity he bas been valued by
the Zoological Socicty al a5 000,

Both the skin and complete skeleton of Mogul
have been presented Lo the American Museum
of Natural History,
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TIHE PARK'S DIG BEAVER COLONY

The socicly now possesses the mosl satisfactory enlony of benvers thal ever has inhabited our Beaver Pond.  There are
twelve specimens, representing three cenerilion=. Their constanl cngineering work in Lhe repair of their hiome and con
struetion of their dam i3 a souree of great interest to visitors, ehiefly beeanuse it is performed in (e daviime, in il view
A pair of swana live smicably with Uhe eolony,

DINNER FOR ELEVEN
The heavers are feeding upan cracked cormn. They ales eat much bark from brovwse hak is daily provided,

1674




ZOOLOoOETTCAL SOCIETY B ULLELILN

AQUARIUM NUMBER

CONTENTS FOR NOVEMBER, 1918

Greex Monay

Tue Great Oceax SUKFISH __

Sea Lioxs axp tue Fisuery IxpusthiEs

At Brapper Trovene 1% Carmive Fisues

AQUARIST AND AQUARIAN .

Neep oF A Cornecring Boar Fon THE AQUARIUM o

Tre MicraTioxs oF Frsu ...

P e L T g B e e L i e

Ox Seiper-Wens axn Sriner-Wep Fisn-NeTs...
Tie Maxy axn Crmiovs Exesmies or Frsuges.
Wan WorgE AT THE AQUARIUM ., o 4 B e I

Items or INTEREST _
Americax FisHeERIES SOCIETY
PHOTOGRAPH OF THE SANDFISH
Fisit TRoPHIES FOR THE AQUARIUM
Frr Sear Herp 1x 1918

RecerTioN TO FooLoGICAL SOCIETY

PAGE

Frontizspiece

. C. H. Towngend 1677
C. H. Townsend 1679
ke Low Mowhray 1G53
~dda M. Mellen 1683
o 1654
vrdda M. Mellen 1685
1GBG

_E. W, Gudger 1687
e dde M. Mellen 1690

i O H. Townsend 16892

e G H Towensend 1693
A Higu Tine
CoLLECTING SPECIMENS
Lecrene ox Fisn CunTune
Wiiare Mear

Foon Fisues at Treston Far

Oceax Svxrisn. . Caprerep Oy Loxe Istaxp sy Mi. Georce McKessox Brows . Cover



1676



ZOOLOGICAL SOCIETY
BULLETIN

Published by the New York Zoological Society

; NOVEMBER, 1918 Nuuner G

Vo, XXI1

THE GREA'T OCEAN SUNFISH
{(Mola Moala)

By C. H. Townsexp

HE Aquarium had the unique privilege of

exhibiting a live ocean sunfish for a shorl

time on the third of June. Our hope of
making this wonderful guest a permanent mem-
ber of the Aguarium family faded quickly, and
on the following day the Museum of Natural
History had profited by our loss.

The specimen, a small one of its kind,
weighed 165 pounds. Its length, from its
short snout to the posterior edge of its remark-
ably short tail, was nearly four feet, but this
measurement gives little idea of its size.

It was canght on June 2 by two fishermen in
a motor boat. at the mussel beds about a mile
off Manhattan Beach, Coney Island, where the
water is seventeen feet deep. The fishermen
were using clam bait on sea bass hooks, and
the fish was hooked at the bottom. It took
nearly half an hour to bring the heavy fish to
the surface, when it was tied to the motor boat,
towed into Sheepshead Bay and made fast to
a wharf,

The Aquarium collector arrived promptly,
spent several hours in a vain search for a well-
smack to transport it, and as a final resort tele-
phoned to the Aquarium for a tank and motor
truck. The long haul from Sheepshead Bay to
the Battery proved fatal, and for the hun-
dredth time the Aquarium records the loss of a
large and remarkable marine animal for sheer
lack of a suitable collecting boat.

It is not often that an ocean sunfish small
enough for exhibition in a poblic aquarium be-
comes available, as it is one of the largest of
fishes. A specimen eight feet long, taken off
Redonda Beach, California, in June., 1883,
weighed 1.800 pounds. The skin was mounted

by My, T. Shooter of Los Angeles, and it is
said that the body of the fish was cut up and
weighed in sections.

Dr. B. W, Evermann examined and described
a nine-foot sunfish brought into San Franeisco
in May, 1915, which he believed to weigh not
more than 1,500 pounds.

The American Museum of Natural History
has a mounted specimen, ten feet long. which
must have been muoeh heavier than cither of
those just mentioned. It was taken off Long
Beach, California, in May, 1911,

There is a popular magazine reccrd of an
oeean sunfish killed in Australian waters which
was said to have been ten feet in length and
fourteen fect in vertical measurement.

All of these were taken in Pacific waters. The
largest specimen recorded for the Atlantic was
cight feet long. It was taken off Cape Look-
out, North Carolina, in May, 1904,

The measurements of the Aquarium specimen
were as follows: Length, three feet cleven
inches: vertienl measurement, five feet two inch-
es: dorsal and anal, each one foot, seventeen
inches in length by nine inches in width; height
of tail, bwenty-two inches; length of tail at een-
ter, six inches; pectoral, six inches long by six
inches wide; diameter of eye, two inches.

The photographs at hand appear to show
that in the larger specimens of oeean sunfish
the dorsal and anal fins are relatively shorter
and broader than in fishes of smaller size, indi-
cating changes in proportions after the animal
reaches maturity.

The ocean sunfish inhabits the warmer parts
of the Atlantic and Pacific, and in summer
wanders north as far as Massachusetts and
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OCEAN SUNFISH

Captured off Long Istand, X, Y., June 818, by Messrs. Ehrlein and Wagzner.
i Tect, weight 185 pounds.  Brought alive to the New York Aquariom,

California. It oceors off the New Jersey and
Long Island shores every summer, and speci-
mens, usually teo large to be handled, are re-
ported vearly to the Aquarium by fishermen.

The name sunfish is derived from the habit
the fish has of basking at the surface in ealm
weather, with the high dorsal fin projecting
above water. The scientific name Mola is
Latin for mill-stone, referring to the ecircular
outling of the body. It is also ealled head-fish.
It is a sluggish creature. quite indifferent to the
presence of man. Fishermen without any means
of capturing or killing it, often prod the big
fish with their oars without greatly disturbing
its composure,

I once saw a large specimen basking near
the U. 5. Steamship Albatross, while that ves-
sel was t‘llgﬂg‘td in n:l:LL:illg i i]t'l;_']’ln S0 3uundiug
off the west coast of Mexico. We were not dis-
posed at that time to undertake the task of get-
ting it on board. The fish paid no attention to
the vessel nor the pistol shots fired at its pro-
jecting fin by foolish marksmen.

One of the accompanying photographs shows
a specimen eaptured southeast of Long Island
by Mr. George Mekesson Brown, of New York,
who informed me he had no means of bring-
ing it alive to the Aquarium.

The ocean sunfish has a rough, shark-like
skin, rather silvery in coloration. The pectoral
fins are small and rounded, and the small gill

ZO0LOGICAL SOCIETY BULLETIN

Bpening is fitked with =n
valve, [t lacks ventral fins.
The vertical dorsal and anal
fins are conspienously long
and leavy, but appear to
have rather limited freedom
of movement.

The tail of this fish is its
muast external
feature. It s short
and thick and projects but
little behind the large ver
tical fins, forming a leavy
rudder. hinged to the
sawed-off” body by a soft
and Hexible base. The tail,
with its few but heavy and
thick rays, extends mnearly
to the height of the hody.
Teehnieally the fish has no
tail, the long dorsal and
anal fins being actually oni-
ted behind the body.

The rather small mouth
contains a parrot-like beak,
the tecth in both jaws being
solidly fused together.

Of the food habits of the ocean sunfish not
much is known. Our specimen, a male, when
dissected at the Museum, had little in its stom-
ach but two or three handfuls of green seaweed
(Ulzva). The beak is well adapted for erushing

remarkable
very

il
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Fhatographed by Goerge Potliek
OCEAN SUNFISH (MOLA MOLA), PALM BEACH, FLORIDA
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such  small
erustacenns
surface of the It
known to feed to some ex-
tent on jelly fishes, while
eels in the larval stage have
been found in its stomach.
The stomach of our speci-
men had  ne longitudinal
folds, te indicate bulky
foeds causing distension,
Little has been ascertained
regarding its breeding hab-
its. The young quite
unlike the aduolt in appear-
ance and were formerly
known under other names,
Some of the of
growth are shown in accom-
panying photographs. The
early larval stage is still un-
known, The eggs have been
ru]mrlrd as minute.
Statements regarding its
edible qualities are at vari-
anee, some pronouncing the
Hesh palatable, while others
declare it The
Aquarium specimen, like most of the ocean sun-
fishes described. was covered with conspicuons
round and flattened Heshy parasites about the
size of a silver quarter (Tristomum molae) and
a few crustacean parasites (Cecrops lalrielli).

k]

arc

stapges

Lengsth 7l

worthless,

OCEAN SUNFISH
Captured by the Norwegian Fisheries Steamer, Mickael

Sawg, nortlof the Azores. Length 6 fect,

Ll
Mr. Ambrose Monell, Jr.,
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OCEAN SUNFISH
Weighl, estimabed, 1000 ponmls. Caplared by
ol Palm Beach, Florida, 1904,

In some of the published accounts of the fish
it is said to be phosphorescent al limes.

The ocean sunfish is apparently lacking in
POwers of defense.  [ts mouth is small and its
skin is not sufficiently thick and hard to protect
it from the attacks of sharks. Specimens lacer-
ated by sharks have often been found. Its speed
eannol be sufficient to enable it to elude an acl-
ive enemy such as the killer whale or the shark.
How sueh a conspicuous and defenseless erea-
ture drifts about the wide oceans vear after
vear, altaining great size and weight, remains
an unanswered guestion.

SEA LIONS AND THE FISHERY
INDUSTRIES*

By C. H. Towxsexn.

A N important report on The Sea Lion {Jues-
tion in British Columbia has recently been

made by a commission appointed by the
Biological Board of Canada. The commission
was charged with an inquiry respecting the ef-
fect of the bounty offered by the Dominion Gov-
eroment, with a view to reducing the numbers
of sea lions in British Columbia, whers there are
important salmon-canning and other fishery in-
dustries.

# A article on the subject was published in Toe Broerix for November, 1915,
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OCEAN SUNFISH
Caplured off Redomdo Bench, Cal., 1=,

The bounty was offered at the instigation of
fishermen, market men and cannery men, on the
claim that sea lions were enormously destrue-
tive to food fishes.

The work of the commission, or eertain mem-
bers of it, extended over several seasons. It in-
cluded not merely inquiries relative to the
bounty, but investizations covering the breeding
places, numbers, food habits and utility of sea
lions, together with hearings of complaints
based upon their alleged destructiveness.

The commission, headed by Dr. Charles F.
Newcombe of Vietoria, performed its arduous
ficld work with faithfulness. Notwithstanding
the enormons local importance of the industries
inimieal to the existence of herds of sea lions,
the conclusions and recommendations of the re-
port are free from considerations of expediency.

The report covers the vears 1915-16 and is
an important contribution to the ever-recurring
subject of seals and sen lions in their relation
to the commercial fisheries.

These carnivorous animals abound along the
coasts of many countries and have always been
condemned by these who live by exploiting the
fisheries. It is a remarkable fact that their food
habits under natural conditions have not vet
been studiced to the extent necessary to the de-
termination of their economic status. [t is not
many vears since a vigorous attack against sea
lions was made by fishing interests on the Pa-
cific Coast of the United States.  Many of them
were killed before the extensive slaughter pro-

Weizht 1500 poands,
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posed by fishermen was
checked,  The rather limit-
ed investigalions which were
made at the time by federal
ngents served Lo show that
most of the charges made by
fishermen could nol  be
proved. But we are nol yel
in possession of sueh facls
regarding the food habits of
the sen lion, as have been
brought out in Lhe case of
the fur seal, which has been
studicd Until
this has been done, the sea

intensively,

lion guestion ecannot be de-
termined on n basis of fact.

The inguirics made in
British Columbia have
thrown light on the subject,
but what constitutes the
prrincipal food of the sea
lion remains to be discov-
ered. What the animal may
eat when it wanders into the
vicinity of extensive fishing operations, or what
damage to fishing apparatus might be attributed
to it. cannot safely be made the excuse for
wholesale extermination.

It has been definitely ascertained that the
principal food of the fur seal is not fish. The
game may be true with regard to the sea lion,
but it will be more difficult to determine. The
stomachs of large numbers of fur seals killed in
the open ocean while feeding, were examined on
the decks of sealing vessels and the results were
conclusive. In the ease of sea lions, examina-
tions have been made of animals shot at their
breeding places, where advanced digestion left
few traces of food.

From the reports at hand from British Co-
Tumbia, it appears that the bounty of #2  was
paid on L0734 sea lions. [t is stated that not
more than 50 per cent. of those killed could be
secured, and “ab a conservative estimate there
must have been 8,000 killed,” while the numbers
killed elsewhere “would add materially to this
number.”  The number of sea lions in that re-
gion was estimated in 1913 by Dr. Newcombe,
Chairman of the Commission, at 11,000, In the
report for 1916, it is stated, “while in round
numbers 10,000 fairly well represents those
seen on the rocks at the rookeries, there is a
large number hesides these, possibly even as
great a number or greater, sceattered over a wide
area along the whole coast.”” The estimate of
10.000 does not include the 8000 believed to
hnve been killed previously.
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The commission reporls
that there little evi-
dence of serious damage in

Wis

1916. “The sea lion is un- :

doubtedly to blame for some =

torn nets and mutilated fish, | ;’ y

but that e alone is to blame :I‘:IJ_.;‘:-. 2]
X

is open to question.  Nets

are commonly torn al other

tish centers where the men

searcely koow what o sea

lion looks like. Valuable ob-

servations were made on the

stomaeh contents of sea lions killed. Sinee it has
been shown that fish not used for food as well
as squid and devil fish are eaten, he eannot at
all times be the epicure that some people would
have us believe,  Although he reguires animal
food, it is probable that he will take any kind
available in guantity to satis{y his hunger. [t
is even possible that in helping to keep down
other irlj urious .1]11.'1'51‘N he does more _’_E““{] than
harm to the fishing industry. provided he can
be kept away from the nets or other fishing
gear, If the disappearance of the dogfish is in
any sense due to the presence of the sea lion,
the sooner the matter is investigated the better.
No other species is so much a pest as dogfish.”

Voery early larval stage,

In connection with the guestion as to the
amount of food required by an adult sea lion,
it might be well to mention that a California
sea lion fourteen years old, which has lived in
the New York Aquarium for eleven vears and
which weighed in 1917, 610 pounds, eats about
sixteen pounds of fish a day. It would eat more,
but this amount has been found sufficient to keep
it in good condition. An eight-foot porpoise in
captivity requires much heavier feeding.

OCEAN SUNFISI (M4}

Caplured by E. Ehrlein and C. Wagner off
Long I=land, N, Y., Wis,

1G81

Early lnrval stage., Aclvanced larval siage.

OGUEAN SUNFISH (oL ML)

Careful consideration is given to the commer-
vinl uses to which sen lion carcasses might be
put. The weight of a twelve-foot sea lion was
ascertained to be 2240 pounds. The skin and
fat ave of recognized value, and the meat might
also be made nse of. There would L'crhl.iT!]}' he
fewer objections to the killing of sea lions if
the carcasses were utilized. "It will be seen
that in paying a bounty of 52 for each muzzle
of n slain sea lion, and disregarding the hide
and carenss, there is lost an opportunity to en-
courage the prevention of fishing depredations
and at the same time, by means of a business
organization centered in the government offi-
cinls, make the sea lion, through its hide and
carcass, pay the bounty and more.”

Here we seem to be arriving at a possible
solution of the problem. [f the latent resources
in the herds of sea lions which appear to some
undetermined extent to be injurious to the
salmon fishery, can be developed, the whole sit-
pation will change rapidly. When the sea lion
itself becomes the basis of a fishery, in which
the leather, oil and guano trades are interested,
its conservation will be considered for commer-
cial reasons. At present seal oil and leather
are derived chiefly from the hair seals of the
North Atlantie region.  The sea lion of the
North Pacific is available for legitimate ex-
ploitation.

“While the commissioners recommend that
sea lions should be driven away or greatly re-
duced in numbers where it is evident that they
are doing appreciable damage, they are not sat-
isfied that there is any necessity for decreasing
the numbers at other rookerics. except after
some organized plan by which the pops could
be free from injury. as in the case mentioned
off the Oregon coast, in order that the induostrial
value of the sea-lions should be conserved, and
more particularly in view of the possible friend-
Iv offices of the sea-lion that suggest further in-
quiry. Fwven in the ease where it is considered
necessary to diminish the number of sea-lions
materially, the monetary value of the hide and
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Thi= tvpe of nutive baat iz used s a lighter at the Pribdlof and
Commander Islands for boadins aodd anload ing ships.

carcass should be taken into consideration in
any plan adopted.”

Commercial fishermen in general have not dis-
tinguished themselves for broadmindedness. A
fight to save the pelican has just been won in
the legislature of Florida, fishermen having in-
troduced bills to permit the killing of pelicans.
gulls and other birds which they describe as
“terrifically destructive to food fishes.” A bill
introduced in the New Jersey legislature to per-
mit the killing of gulls was barely defeated.

The conservator of wild life has little chance
to sit with folded hands, The tendeney to de-
stroy wild creatures not immediately serviceable
to man always exists.

We know little of the food habits of sea lions
and less of salmon after they enter the sea,
Perhaps the salmon has an enemy in some form
of marine life which is held in check by the sea
lion. Such relationships are well known to sei-
ence. The Pacific salmon and sea lions have
dwelt closely together for ages, and were once
infinitely more numerous, and it might not be
well to divoree them.

If by some magic the sea lions could be wiped
out of existence, the commercial fish eatchers
would doubtless be reckless enough to do it
They would be incapable of appreciating in-
Juries that might result from disturbance of Na-
ture's balance. Naturalists are broader minded.

The investigations made in British Columbia
show that the killing of sea lions prior to 1916
on the rookeries adjacent to the Rivers Inlet re-
gion. served to keep them away that vear. The
manager of the canneries located there admitted

Phote, [F, 5, ¥

FRAME OF "RIDARRAH", READY FOR ITS COVERING OF SEA LION SKINS
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that it was not necessary to
kill sea but that it
would suffice merely to
drive them away from that
neighborhood. The commis-
sion very properly declines
to favor any plan leoking
toward cextermination, it
having been shown that sea
frightened
away from loealities where
they do some damage. This
they suggest could best he
acecomplished  through  the
< Federal Department of

Fisheries, and add that “In-

diseriminate and promiscu-

lions,

lions ean be

e ons  killing should not be
tolerated.”
The species under con-

sidderation iz Steller's sea

lion (Euwmelopias stelleri),
which is found from California to Bering Sca
and the Asiatic Coast. It is the largest of all
sea lions. The writer killed a specimen on the
Alaska Peninsula nearly thirteen fect in length.

It probably attains a weight of more than
1400 pounds. Although as vet of little commer-
cial interest, it has always been of great impor-
tanee to the Aleutian Islanders, who make nse
of its skin, oil and flesh. The huge skin is the
covering of their boats, the intestines split and
sewed together are made into excellent rain-
proof garments, while the stomach is nsed for
the storage of oil. On the Pribilof and the
Commander Islands the supply of sea lions is
carefully conserved, their skins being used in
the construction of the great lichters or “bidar-
rahs” used in the loading and unloading of
ships. A photograph of this efficient native
craft is presented in this Brrniers.

We cannot believe that the civilized world,
having hitherto made little use of this large and
abundant animal, can afford to destroy it for
comparatively trivial reasons. While its num-
bers run into thousands, the figores count for
little when compared with the millions that
would have to be used in numbering the salmon.

The world is now, as never before, consider-
ing its supplies of food and oil and leather. The
sea lion constitutes one of the resources of the
sea. It must not be destroved beeause its pres-
ence irritates salmon fishermen. Although for-
merly more numerous than at present. it pro-
duced no known effect on the stupendous runs
of salmon that crowded the Pacific salmon riv-
ers before wholesale and often unregulated com-
mercial fishing decimated them. '
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TROUBLE IN CAPTIVE
FISHES,
By L. L. Mownrray,

MONG the larger marine tropical fishes,
A especially the groupers, kept in the Aqua-

rium, there are sometimes troubles arvising
from the nature of the foods supplicd. These
fishes in their native waters feed to a consider-
able extent on large crustaceans which are un-
obiainable as fish food for northern aquarinms,
The lack of these bulky foods apparently affects
the operation of the air bladder.

[ have taken a large spiny lobster from the
stomach of a black grouper (Mycteroperea fage=
naci), that had been swallowed within four
hours after the lobster had been placed in the
fish trap. The stomach of the fish was so packed
that the outline of the lobster showed plainly.
The action of the gastric juices had been so rap-
id that the lobster, when cut out, looked as if it
had been boiled, and its hard shell was so soft-
ened that the finger could be pushed through it
with ease.

A captive fish suffering from lack of bulky

' crustacean food to keep the stomach well
stretched and use up the gastric juices, spends
much time swimming with its head out of wa-
ter. Oeccasionally it will dart downward, but
soon returns to the surface as if sceking nir.
The trouble is evidently eaused by contraction
of the walls of the stomach when hard food is
lacking, which in turn contracts the gullet. This
has the effect of closing the air duct opening
from the air bladder. The air duct in such a
case may long have been inactive as a result of
the fish having been kept at an even depth, the
tanks being only four feet deep. Under natu-
ral conditions these fishes range from shallow
water down to considerable depths, while in cap-
tivity the action of the air bladder is restricted.

The fish gradually acquires much buoyaney
when living in shallow water and the tendenecy
to remain at the surface becomes greater. The
trouble is usoally overcome by puncturing the
cnlarged swim bladder. but this would not be
necessary if it eould have been supplied with
more of its natural food. The puncture is made
by piereing the left wall of the body behind the
pectoral fin, a distance two-thirds of its length.
The operation is performed with a grooved nee-
dle. By piercing at this point the pectoral girdle
is cleared, and the smaller lobe of the livier be-
ing on the left side. its puncturing is aveided.
The air eseapes as the needle is withdrawn, the
little flap of skin eut by the grooved instrument
falls hack into place, the fish is relieved. and the
wound soon leals.

AIR-BLLADDER
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This operation may again become necessary
unless the fish is supplied with the hard and
bulky food it requires.

AQUARIST AND AQUARIAN
By Ipa M. Mernex.

HAT is the correct Llitle for a person
who understands the management of
aquarian?  For some years this has been

a vexed question, Adquarian, dguariem-keeper,
Aqguarist, and other names have been given, A
similar difficulty aceompanied the selection of a
word to deseribe a receptacle or building con-
taining live aguatic plants and animals, aqua-
pivarinm and other names having been used be-
fore aguarinm was finally settled upon.

The euphonius and 1|1|i|.]m' name of *Aquarial
Ciarden’ was bestowed upon an aguarinom opened
in Boston in 18G0. Professor E. 5. Morse,
President of the Boston Soeiety of Natural His-
tory, thinks it may have been suggested by Agas-
siz, who was greatly interested in the institu-
tion. The Leisure Hour of 186+ states that
Agassiz "may frequently be seen walking to-
wards the Boston Aquarial Gardens.” As Lhe
histories and guide-books of Boston covering
that period, tell very little about the opening
of the Aquarinl Garden, it is interesting to learn
from Professor Morse that the exhibition con-
sisted of “individual aquaria round the hall, and
in the centre a huge tank in which seals, a shark
and other animals were displayed. Afterwards
a group of Africans, Zulus, Hottentots and
other negroes danced and sang on the stage”

Such awkward words as aguavivariem and
aquarinm-keeper are not likely to become popu-
lar. A book in our Aquariom library, published
sixty vears ago in London, is entitled The A quna-
rinn  Naturalist. This is typically English,
From old American dictionaries we learn that
Aquarians were memhbers of an heretical Chris-
tinn sect that flourished about the middle of the
18th century and were so called because they
used only water at the Lord's Supper. Mur-
rav's Euglish Dictionary, at present the stand-
ard dictionary in England, gives this definition
and also defines Adguarian as "One who keeps
an aguariom.” It also states that the word has
been used, thoogh rarely, as an adjective, an
article in the Intellectual Observer for 1865 be-
ing entitled “Aquarian Principles.”

The word Adguarist was adopted some venrs
ago by the New York Aquarium.  In perfectly
correct form, probably, it should be dgrarisi;
but the contraction is preferable.  The pubilish-
ers of the Cenlury Kncgelopedia, conferving
with the officers of the Aquarinm on the subject
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several vears ago, stated that in view of our
adoplion of the word. its usage would be re-
garded as established. and they purposed insert-
ing it in the next issue of their encyelopedia,
This has not vet been printed.

Mr. W. A, Poyser, editor of dquatic Life,
revived the word Adgquarian in 1916 and has
since nsed it in his magazine, though he alse
uses Aguarizl.

Mr. Povser advised the writer last summer
that he had received intelligence of the forma-
tion of an astrologicnl society in Boston for the
purpose of studying mental. moral and physical
effects of planets on homan beings. As the
world was passing through the portion of the
universe dominated by the sign Aquarius, the
society was named The Boston Aquarian Socie-
{y, its members being known as Aquarians, Mr,
Poyser's informant expressed a humorous fear
lest a confusion of the titles dquarian and A qua-
rixt lead to the latter being aecused of star-gaz-
ing. But however that might be, aquarinm
lovers may take assurance from the moral in the
old story about the little boy who, being o star-
gazer. finally fell into a pond while looking
skyward—which only shows that he was obliged
to direct his attention Lo .'J{]u.'!ﬁ:' life sooner or
later,

It is troe that the word dguarian has proved
most versatile, having found 2 place snceessively
in the realms of religion. pisciculture and astrol-
ogy; but dguarisi, being capable of but a single
constroction, seems to hold the advantage.

NEED OF A COLLECTING

THE AQUARIUM.

The recent loss of a fine specimen of the

ocean sunfish which might today have been on

exhibition alive in New York, brings np again
the question of a boat for the Aquarium.

BOAT FOR
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Boat and pound-net fishermen along the adja-
cent coast frequently telephone the Aguariom
when unusual marine animals are taken, These
the Aquarium cannot often secure for mere lack
of suitable transportation facilities.

There is no reason why a small-sized ocean
sunfish could not be kept at the Aquarinm. Dur-
ing the summer months the Gulf Stream drifts
creatures northward, which enter
our bays and are frequently enptured, but which
cannot be transported in ordinary  shipping
tanks.
lecting, as the animal dealer keeps no aguatic
animals but scals and alligators.

Fislies and most other marine animals must
be transported in their natural element, and
there is no device so well suited to this purpose
as the ordinary fishing sloop or power boat pro-
vided with a water compartment. In the com-
mon type of “well-smack,” as it is ealled, there
is a water compartment built in the middle of
the craft. to which sea walter has access through
small holes in the hull. It is, of course, en-
tirely water-tight in its relation to other parts
of the hoat. The well-smack is an old Lype of
fishing boat and has been used in many conn-
tries for carrying fishes to market alive. It was
in_extensive use along the New England coast
before the practice of earrving ice became gen-
eral. There are many still in use, even in the
neighborhood of New York. All lobstermen
continue to use them,

In tropical regions, as in Florida, Bermuda,
and the West Indies, the day’s cateh is brought
to market alive in well-smacks, usually of small
size, In fact, the first tropical fishes exhibited
alive in New York were brought in a large well-
smack from Bermuda by the late William F.
Damon. They were exhibited at Barnum's Mu-
senm, then located at Broadway and Ann Street.

With n well-smack of suitable size, the Aqua-
rium could lay the whole coast, from Massachu-
setts to South Carolina, under tribute for speci-
mens in ti“.' SIINMEr Season,

The New York Aquarium has never been able
to keep the perpetually interesting ectopus, for
the reason that it does not survive transporta-
tion in tanks, although specimens have becn
shipped yearly from southern points. It is no
uncommon thing for Bermuda fishermen to keep
octopi alive in the wells of their smacks for
weeks together. The octopus lives long in cap-
tivity and is nearly always to be seen in the
tanks of Bermuda, Naples, and other aquariums,
to which it can be transported without injury.
It is common at Charleston, from which ]]llil.'ll
its transportation to New York in a well-smack
would be entirely practicable,

interesting

All aquarioms must do their own col-
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At present the New York Aquariom ean cx-
hibit nothing except what will stand the rather
rough treatment involved in the use of shipping
tanks. Our list of interesting marine forms
which cannot be handled by this method is o
large one,

By the use of a well-smack the expense of
collecting and the loss of specimens in transil
could be greatly reduced.

The people of New York have missed seeing
many wonderful marine ereatures because the
Aguarinm has never been able to add a boal
with a large water compartment to its collect-
ing couipment.

Who wants to buy the Aquarium a well-smack ?

MIGRATIONS OF FISH

By Ipa M. MeLuex

THE

Alexander Meck, in his book on The Migra-
tions of Fish (1916). records varions interest-
ing phenomena, special and general, illastrative
of the habits and activitics of fishes,

He shows that many fishes. like many birds,
migrale with the seasons: and. like birds that
fly with or against the wind, fishes swim with
or against the current,

That currents are an incentive to a change of
habitat is evidenced by the fact that ocean fishes
are much more prone to migrations than fresh-
water species.

Some of the principal ocean currents have
special designations. as the Mediterranean, the
Canary. the Japanese. the Northern Teelandic,
and the Counter Eguatorial current, also the
Giulf Stream: besides which there are numerous
superficial, cireulatory, and bottom eurrents,
unnamed. Some of the arctic currents are green,
and some, issuing from the tropics, are dark
blue.

Mr. Meek gives a ehart of the oceanic cur-
rents of the world, which presents as bewilder-
ing a maze as one could well imagine, It is as
though the seas were designed from the Famous
old puzzle, Pigs in the Clover; and after seeing
it. we wonder, not that salt water fishes journey
hundreds of miles, but that they are ever found
twice in the same locality.  We are not surprised
that the sheepshead, whose one-time steady
presence around Long [sland gave Sheepshead
Bay its name. is no longer commonly found in
these waters, but farther south; that the basking
shark, formerly a regular migrant to the North
Sea, now limits its hunting grounds to the Irish
and Norwegian coasts; or that the mackerel is
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reported to be quitting this side of the Atlantie
for the other.

Salt water buoys up an egg that would sink
in fresh water, and multitudes of the eges and
larvae of ocean fishes float upon or immediately
beneath the surface of the sea. earried along by
eurrents for days, weeks, or months, in passive
migration. Great quantities of the fry of a
single species may seltle together on the bot-
tom of a region remole from the ground
which they were spawned; or the fry of several
species may become mixed together.

T'he migrations of fishes are not, however, due
essentially to eurrents. but to several other
Cianses,

Migration may be actuated by the food sup-
ply.  Both voung and old fishes are subjeet to
periodic migration, The also af-
fected by seasons. and enter upon so-called sea-
sonal migrations, while the older fishes engage
in vearly spawning migrations under the tm-
pulse of sexual maturity, which oecurs when
they ave three or more vears old, The migra-
tory instinel is so powerful in the mature fishes
that considerable loss of life ensues ameng some
specics during these “annual pulsations™ from
the sheer exhaustion of travel. They generally
have regular spawning grounds. The salmon,
marine lamprevs, and most of the herrings and
shads enter the rivers to spawn:; while the cel
journeys from fresh water to the ocean,  Some
species migrate from the shore to mid-ocean,
some rise from the depths to spawn at the sur-
face. They are all nocturnal in habit. The
deep-sea species, during migration, move up-
ward by night, feeding and traveling, and down-
ward by day, to rest. Dogfishes migrate in large
companics into shallow water for the summer,
and deep water for the winter. Herring also
migrate in enormous shoals, and one writer es-
timates that if a herring be allowed for every
cubie fool, and a shoal 18 feet deep is limited to
one square mile (many are of vastly larger di-
mensions ), it would contain 500,000,000 fish.,
“The herring.” he savs, “would liternlly choke
the sea if not largely destroved by other fish as
well as by hirds."

Some of the lung fishes of Africa hibernate in
mud in the winter, and this is looked upon as a
substitute for migration. [t appears that the
majority of fishes are great travelers.

young are

Attendance~—The number of visitors at the
Aquarium to date has fallen off somewhat as
compared with the same period of 1917, The
million mark was passed in September.
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ON SPIDER WEBS AND SPIDER WEDB
FISH NETS
By E. W. Gupaen,
Professor of Biology, State Normal College.
Greensbore, N, C.

N the Bennerix for March, 1918, 1 pub-
I lished a short article on the spider-web fish-

nct, giving all the accounts then at hand of
this interesting fishing apparatus.  Sinee thal
time, however, some additional data have come
to hand and it seems desirable to put these on
record, and all the more so because many people
have thought the first article a “fish story” and
not worthy of credence. The data now to be
presented will amply confirm the accounts pre-
viously given.

The account in guestion had its origin in a
communication from the distinguished Russian
traveller. Miklucho-Maclay. to the German ex-
plorer, Kubary. and by him passed on to Lonis
Becke, the Australian Seuth Sea trader and
writer of charming books on South Sea Life
and eustoms. In addition to a search made for
me at the time of the writing of the first article
through the available publications of Miklucho-
Maclay, 1 have myself made during Lhe past
summer a ecareful search through his bibliogra-
phy for all titles bearing on New Guinea. The
New Guinea papers were all gone through one
by one and page by page, but nowhere was
there found any account of the spider-web fish-
net storv as related by Kubary. The record, if
any was made, seems to have been lost.

As opportunity has offered during the past
six months, notes have been made of unusually
strong spider-webs.  And inleresting in them-
selves as well as furnishing corroborntory evi-
dence. some paragraphs may well be devoted to
such accounts,

As early as 1725, Sir Hans Sloane in his book
on Jamaica wrote of a large wood spider which
made nets “'so strong as to give a man inveigled
in them trouble for sometime” and he quotes
Jan de Laet that at Cumana there were spiders’
webs so strong that considerable foree was need-
ed to break them. Laet wrote somewhere in the
sixteen hundreds, but 1 have not been able to
verifv the eitation, nor one from Oveido to the
same effect for the West Indies.

Later on, (1745), Wm, Smith records the fact
that on St. Kitts, Leeward Islands, certain huge
spiders make such large webs reaching from
bush to bush that they are troublesome to pe-
destrians. He quote Woodes Rogers that at St.
YVincent's., Cape Verde Islands, there are found
spiders’ webs of even stronger testure than
those found at St. Kitts. This statement of
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Rogers” 1 have not had opportunity to verify by
reference to his book.

Jacobs (1841} savs of eertain large spiders
in Mauritins that: *“Their webs, nearly as large
and strong as small fishing nets, and suspended
in the open spaces between the underwood, fre-
guently and seriously retarded our progress.”

Of the neighboring island of Madagascar
{log. cit.) quotes from Purchas Peter William-
son Flores and one Keeling, thal there are spi-
ders therein which make exceedingly strong
wirlis.

Darwin in his celebrated “Voyage of the Bea-
gle” (1860) notes that at Rio de Janeiro the
paths in the forest were “barricaded” with the
strong vellow webs of an Kpeira.

Moscley (1892), writing of the large and
strong spiders’ webs previously referred to as
being found on the Cape Verde Islands, says:

“A large and handsome vellow spider makes
large webs of yellow silk everywhere among the
bushes, The silk is remarkably strong, and the
supporting threads of the web often bend the
tips of the tamarisk twigs, to which they are
fastened, right down. Either the spider drags
on the thread and bends the twig, or the twig
becomes bent in growing, after being made
fast to.'”

Turning now to New Guinea, we find ID'Al-
bertis in his book on that great island, saying
(Vol. II, p. 15), that near the mouth of the riv-
cr Fly, “A large kind of spider abounds to an
extraordinary extent. This insect constructs a
web from one branch to another at the height
of a man from the ground, by which it canses
the greatest inconvenience to those who walk in
the island.™

In the not far-distant Celebes, Hickson speaks
of huge, coarse webs made by large and bril-
linnt colored spiders. While in the nearby Sol-
omon Islands, Woodford (1890) writes of large
spider-webs woven across the paths which were
so strong that eatching him across the face they
offered considerable resistance.

Slightly outside the line of this search, but
still worthy of quotation, is Douglas Rannie,
who, on p. 84 of his “My Adventores Among
South Sea Savages.” London, 1912, speaks of
seeing at Toman Island a bag made of spider’s
web used by its native owner to earry a small
bamboo box. Similarly somewhat foreign to
this article but still of very great interest is the
following quotation from A, S.. Meeck's "A Nat-
uralist in Cannibal Land,” London, 1813, On
p- 128 he writes:

"My natural history notes on this district
{inland New Guinea. near the head of the Aroa
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STRIPED BASS (ROCCTS LINEATUS)

River, 1903}, begin with a note on the very
curious Saturnid moth found there, high on the
hills, which spins its web on communal lines.
A number join together to make a huge web
which is sometimes two feet and more across.
The natives use the web {which somewhat re-
sembles eloth) as a head-dress to keep out the
rain. It is perfectly water-tight,”

The reader has probably before getting thus
far asked himself if large insects may not be
caught in these great strong nets, as flies are
eaught in our country in the weaker webs of
our smaller spiders, and in answer to this query
the following accounts are given:

Thomas Belt in his “Naturalist in Nicaragua”
{ London, 187+4,) writes (p. 108), that: "Here a
large spider had built strong vellow silken webs,
joined one to another, so a5 to make a complete
curtain of web, in which were entangled many
large butterflies, generally forest speeies, caught
when flving across the elearing.™

So also IM'Albertis (1881, Vol. L. p. 3835).
speaks of a large spider which had made a net
under one of his boxes and in it had taken pris-
oner a butterfly at least ten times its own size.

However, the natives of New Guinea are not
content to let the butterflics eateh themselves
in the spider webs, but actually make nets for
the purpose of eatching them. Witness Meek
(1913, pp. 1#0-141):

“They eapture specimens (of a large hairy
butterfly living in the mountains ), too, with nets
most ingeniously made of spiders” webs,  The
manner of making these nets was this: With a
very fine forked stick the native would make
something like the framework of a tennis rac-
quet. This he would run again and again
through and through the strong web spun by
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the big vellow spider com-
mon to the bush there. Hav-
ing thus gol some web
across the net, 1 have some-
times scen the natives get a
big fat spider onto the
frame. then shake him ofl,
As he tried to elimb up they
would  keep  twisting  the
frame and shaking it slight-
ly to prevent him ever
reaching it.  Thus the spi-
der was made to spin fresh
strands for the net.”

It should be noted here
that these butterflies are so
large that the alternative
method of taking them is by
shooting them with o bow
and arrow, They were as large as fair-sized
hedge-row birds. From this we can reckon the
strength of the net.

The possibility of birds being canght in sueh
large and strong spider-webs has alss probably
occurred to the reader, and hence the following
accounts will be of interest.

For our first reference to this we must go
back to Sloane (1725) who says of spiders’ webs
in Jamaica that they are made of silken threads
so strong that they “will stop not only small
birds, but even wild pigeons.” While for earlier
authorities than himself he quotes Jan de Laet,
Peter Aartyr. and one "Smith of Bermudas”
that spiders’ webs are known in the West In-
dies to cateh birds as big as blackbirds.

Mosely (1892} records the following inter-
esting oceurrence:

“At Little Ke Island (South of the west end
of New Guinea) von Willemoes Subm actually
found and healthy glossy  starling
caught fast in a vellow spider’s web, and le
took the bird out alive and brought it on board
the ship to be preserved.”

Meck (1918) savs that such nets are nsed for
catching butterflies, as his description quoted
above shows, and possibly also for ecatching
small birds,

We now come to the use of spiders’ webs for
fish mets. and in addition to the data given in
the former paper. the following brief accounts
are set forth.

Hardy and Elkington in their fascinating
book “In the Savage South Seas.” London, 1907,
deseribe in detail many interesting methods of
fishing, but, in describing the various kinds of
nets used, merely note of ours, “Some are even
made of a tough spider’s web." From this mere

a strong
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statement it is certain that
they never saw this net, for
had they done so a figure
and deseription would have
surely been given,

Van der Sande (1907)
states that a spider- web
fish-net  (such as deseribed
by Pratt — (sce my paper
in the Brrierix for Mareh,
1918) is not known in that
part of Duteh New Guinea
explored by him. Likewise
Meek (1913) does not think
it is S0 used, and character-
izes Pratt’s account as a
fairy story. though he agrees
that such nets “were (used)
for prawns or very small
fish.” He bases his negative conclusions on
the fact that a native left such a net made
for taking butterflies oulside in the rain over
night, and when morning came all the stickiness
was gone, and gone consequently was its use-
fulness for butterfly eatehing since the threads
were wlazed all over. However, there is no rea-
son to judge from this that it could not be nsed
to catch fish, and in fact he savs that it is so
used for taking small fish.

The next references, however, are absolutely
positive and corroborating as they do Pratt's
account ( 1906), leave no doubt that such a net
is actually used by the natives of New Guinea.
It should be stated furthermore that the author
to be quoted seems to have had no knowledge of
Pratts book.

Mr. Robert W. Williamson spent some months
in the Mafuln district of New Guinea inland
from Yule Island and Redsear Bay—these two
being the basal corners of a triangle of which
Mafulu was the apex. Returning to Fngland
he wrote two books, from which the following
extract is taken.

In both his books Williamson, after deserib-
ing a di[: net of hand-woven mesh, goes on to
say, using the same words:

“The other form {(of dip net) is also found
on a looped cane; but the loop in this case is
larger and more oval in shape. and the netting
is made of the web of a large spider. To make
it they take the already looped eane to where
there are o number of such webs, and twist the
looped end round and round among the webs,
until there is stretehed across the loop a double
or treble or quadruple laver of web, which,
though fat when made. is elastic, and when
used becomes under pressure more or less bag-
shaped.”

KBS Mhete

MUTTON FISH (LUTIANUS ANALIS

Befare leaving this interesting subject there
may be given a use of the spider's web which
is intermediate between that described above
and that which will be described in full in an-
other and later paper. The account referred to
of this use is found in H. B. Guppy’s book “The
Solomon Islands and Their Natives,” London,
1887. On page 158 he writes:

“The following ingenious snare was employed
on one oceasion by my natives in Treasury ( [s-
land), when [ was anxious le obtain for Dr,
Gunther some small fish that frequented one of
the streams on the north side of the island. I
was very desivons to have some of these fish,
and my natives were equally anxious to display
their ingenuity in ealehing them. They first
bent a pliant switeh into an oval hoop, about a
foot in length, over which they spread a cover-
ing of stout spider-web which was found in the
wood hard by. Having placed this hoop on the
surface of the water, buoying it upon twe light
sticks, they shook over it a portion of a nest of
ants, which formed a large kind of tumoer en
the trunk of a neighboring tree, thus covering
the web with a number of struggling young in-
sects. This snare was then allowed to float
down the stream, when the little fish, which
were between two and three inches long, ecom-
menced jumping up at the white bodies of the
ants from underneath the hoop, apparently not
seeing the intervening web on which they lay,
as it appeared nearly transparent in the water,
In a short time one of the small fish suceeeded
in getting its snout and gills entangled in the
web, when a native at once waded in, and plac-
ing his hand under the entangled fish, secured
the prize. With two of these web-hoops we
caught nine or ten of these little fish in a quar-
ter of an hour."”
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Another use of spider web is that of a lure for
fishing with a rod or by trolling with a hand
line, a pole, or a kite. The lure is in the form
of a miniature tennis racquet with the threads
strung or wound over it, or in the form of a
loop or mass of cobweb in which the teeth and
snout of the fish become entangled. This is
espeeially used in connection with kite-fishing,
but as Kipling says, “that is another story,” and
the data therefor will be given later in another
paper.

AND CURIOUS
OF FISHES.
By Ipa M. Mrernex,

T is a singular fact—and singular in spite of
our knowledge that life evervwhere preys
upon life—that nearly all of the great divi-

sions of the animal kingdom contain species that
are encmics of fishes. Two-thirds of the living
world, one might say, is inimical in tne way or
another to fish life.

Like most other animals, they have microscop-

ic enemies and parasites of various sorts. both
plant and animal.

THE MANY ENEMIES

Among the vertebrates, beginning with the
fishes themselves, whose almost universal eanni-
balism perhaps entitles them to be regarded as
their own worst enemies, the majority of ani-
mals have a taste for fish, Salamanders and
other amphibians, ecrocodiles, alligators and
other reptiles, many birds that live exclusively
on fish; and, among Lthe mammals, the seals and
porpoises, most, if not all, of the eat family, and
the human species. are prominent in their appe-
tite for the finny tribe.

After this brief enumeration of the general
enemics of fishes, we should perhaps experience
no surprise on learning of certain curious and
special ones; vet the subject is one that does
elicit our interested surprise.

That a large fish will almost invariably eat a
smaller one is a familine cnough fact; that cels
have a special taste for trout is not startling;
but what shall we say to the discovery that one
species of fish will hunt another species in
schools: that dogfishes in overpowering numbers
will surround a school of mackercl., hedging
them in on all sides and from beneath, effectual-
Iy preventing their escape. and hacking and de-
vouring them piecemeal ?

We have heard of Bostonians who pronounced
themselves dear lovers of beans, and it may not
be amiss in this sense to say that bullfrogs and
fishes are dear lovers, one of the other. A bull-
frog loves a small fish—for breakfsst—and a
big fish loves a bullfrog. The same state of
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keen mutual interest exists belween crayfishes
amdd fishes.

Water snakes have often been seen issuing
from ponds with a horn-pout, carp or pereh in
their mouths, One close observer estimated that
a medivm-sized snake would devour forty voung
carp in a day and eoncluded that waler snakes
consume more fishes than fish-eating birds,
though Lhey are ouldone in fresh waters by the
mink, whieh is aceredited with possessing an
appetite for fish quickly running-—from the hu-
man estimate—into a hundred dollars’ worth.

Musk rats, once believed to be almost strietly
vegetable feeders, are now known to prev upon
fisl, especially carp and troul. Some turtles,
such as the musk. snapping, Blanding’s and
others, also eateh fish,

Shrew mice are great encmies of young fishes,
eating even the eges, and specimens have been
eaught with ten young trout in their stomachs.

The otter is a huntsman rather unfair in his
extravagant habit of consuming only a small
portion of each fish he captures and then hunt-
ing another. The wild cat and raccoon, as well
as the weasel and skunk. zo a-fishing, and ducks
and geese, world over, prey upon fish. The
erow is said to be a skillful fisher,

The beautiful kingfisher, with which man bit-
terly contests the privilege to fish (though
donbtless the kingfisher's elaims should be pre-
ferred upon rights of priority), is said to swal-
low a dozen fingerling fishes a day. The rule
against wantonly killing birds " Beeause nobody
has a right to take the life of any animal except
for food or sell-protection,” appears to have
been sadly broken by that German who, in four-
teen wvears, killed seven hundred kingfishers,
purely in a spirit of competition,

On this subject the State Zoologist of Penn-
svlvania in 1896 pointedly remarked that the
number of fish taken every vear by lawless per-
sons in definnee of the statutes of his state, was
a hundred times over more than the number cap-
tured by the fish-cating birds and mammals eom-
bined. And he named over twenty-five species
of birds and several mammals whose prey is
largely or wholly fish. What a lessened chance
of sustenanee the birds and mammals must have
when man fishes with legal license!

The jealousy of the German who killed the
kingfishers was quite ountdone in British Co-
lumbia during the summer of 1917 if reports
are true. It is said that two hundred hair seals
basking in the sun at the mouth of the Fraser
River were destroyved with dynamite for the sole
reason that the seals happen to enjoy a eertain
fish that the human palate also eraves,
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Numerous species of erus-
taceans are inimical to fish-
s, and at one time it was
reported  that  the minute
fresh-water shrimp, collect-
ed in such gquantitics by man
to feed his aguarivm fishes
with, would actually fasten
in numbers upon very voung
trout and eat them alive:
surely, if true, a case of un-
conscions retribution,

The waters of lakes,
ponds and brooks are popu-
lous with beetles,
mites, and the larvae of in-
seets born in the water and
later developing wines—
particularly beetle and dra-
gon-fly larvaec—that prex
upon voung fishes.  AMany
aquatic bugs are armed with sharp and service-
able sabres which they use to spear fishes sev-
eral times their own size: the beetles have pow-
erful jaws, and seven or eight in unison will
attack and devour a live fish; and the dragon-
fly larva is a formidable enemy, with its long.
arm-like “mask™ bearing on the end a pair of
miniature ice tongs, that can be darted out suod-
dently to seize an unsuspecting passerby in the
shape of fish. tadpole, or brother dragon-fy.

It has been estimated that a dragon-fly larva
will make away with several hundred little
fishes in a day, though several dozen is probably
nearer the mark. In a test of the capaeily of
the water tiger (the larva of the predaceous div-
ing beetle) in which tadpoles were used, the
present writer found that the creature would
devour thirty-nine tadpoles in a twenty-four-
hour day; and young fishes would, no doubt, in
a state of nature, fall prey similarly. The ap-
petite of the dragon-fly is much the same.

A most curious and interesting case of the
destruction of very voung fishes by mosquitoes
was reported some vears ago by a gentleman
who said that as he was sitting in the shade of
some willows overhanging a mountain creek in
Colorado, the morning sun fell upon the almost
transparent bodies of some young trout—babies
still bearing a portion of the yolk sac. They
came to the surface every few minutes, and
over them cireled a swarm of mosguitoes. When
a little head reared itself level with the water,

a mosquito would light upon and instantly trans-
fix it by inserting its bill into the brain and
sucking out the life juices, wherenopn the dead
trout would turn over on its back and float down
the strenm. This massacre of the innocents he

bugrs,
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witnessed for half an hour, during which twenty
victims were counted.

A large black spider was onee cheerved in
New Jersey eatehing a fish, which it bit, grip-
ped, and dragged out on land.

Some mollusks are said to eat the spawn of
fishes, and fresh-water mussels, as is well
known, are parasitic on the fins and gills of
fishes in the early stages of their growth.

In a test once made of the survival of the
fittest, between beetles, bugs, fishes and other
pond inhabitants, a salamander was seen de-
vouring little fishes at the rate of forty an hour,

Some species of fish appear to have more cne-
mies than others. The salmon has numerous
foes besides man,— brown bears, seals and
wolves, eagles, gulls, terns and mergansers all
finding it palatable, besides which trout and
sculpinsg prey extensively upon the eggs and
voung,

Sharks rank second only to man as destroyers
of eod.

Jellv-fish eapture fishes of various sizes by
stinging them with poison nettles, and a species
of colorless fresh-water hydra paralyzes infant
fishes in the same way, making many a meal off
them.

Among the foes of little fishes, carnivorons
plants have not eseaped suspicion, though their
enmity is believed to be neither persistent nor
formidable in a state of nature. Darwin de-
seribed plants that, by means of highly special-
ized leaves secreting gastric juices, eapture and
consume small insects—insectivorous plants—
and he deseribed the manner in which the blad-
derwort, Utricularia tulgaris, imprisons and



1692

destroyvs small erustaceans, worms, and micro-
seopie animals.  Since his time it has been ob-
served that this bladderwort, when confined in
an aquarium with the newly-hatched young of
perch, roach, earp, or small aquarium fishes,
will trap them and therefore become, upon o
easion, a piscivorons plant.  Minute objeets are
enabled to enter the bladders of the plant, but
not to leave them. After a few hours or davs
the victims suffocate or starve, and the products
of decay are absorbed into the cells of the blad-
ders and thence into the tissues of the plant
itself.

Fishes have ever been prolific animals; were.
indeed, one of the common symbols of fecundi-
tyv in the ancient worship of Nature. The group,
therefore, despite its multitudinous enemics, has
continued throughout the centuries to hold a
prominent place in the world of life; and for
all we ean tell may be existing and reproducing
its kind many ages after even its most cunning
enemy. man, shall have become extinel.

WAR WORK AT THE AQUARIUM.
By C. H. Towxsexp.

Navy Recruiting Station—At the invitation
of the Director, the Navy Department opened
a recroiting station at the Aquarium in April,
This station proved to be well located, as the
Navy veoman in charge often had as many as
125 applicants a week. Preliminary examina-
tions as to age, evesight, hearing, ete., were
made at the Aquarium, where such as were elear-
Iy unfit could be rejected. Those passed by the
officer in charge were sent elsewhere for medi-
cal examination.

The Aquarium had its customary 5,000 vis-
itors a day during the spring and summer, but
the conspicuous Navy signs at the entrance
probably caught the eve of many a stroller in
Battery Park and conveyed the idea of enlist-
ment.

Lantern Slides for Army Camps—AL the re-
quest of the Young Men's Christinn Association,
the Aquarium prepared sets of colored lantern
slides for use in Army camps. These were illus-
trative of the forms of aquatic life exhibited at
the Agquarium and were accompanied by written
lectures, making the pictures available in the
hands of any Y. M. C. A, camp worker, where
an illustrated lecture was desirable.

The Adguarium at the Food Show.—At the re-
quest of the U. S. Bureau of Fisheries, the Aqua-
rium contributed several tanks of living fishes
in connection with the Government exhibit at
the Food Show held in the Grand Central Pal-
ace in June, The tanks were installed and the
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water connections made by emplovees of the
Aquarium, who alse eared for the exhibit, The
fishes were mostly those edible but less popular
specics, Lthat the Bureau is now exploiting as
food fishes that should be uotilized to a greater
extent, such as bowtin, burbot, vellow perch and
carp.

The bowfin and burbot, both of which are
abundant in the Great Lakes, were formerly bul
litile used. but are now being shipped east in
considernble quantities, The econsumption of
carp, abundant in all our waters, is greatly on
the inerease.

The Burean distributed eirenlars relative to
fishes but little utilized, setting forth the best
melhods of eapture, preserving, shipping and
couking,

The Commissioner writes that the living
fishes “proved o most aliraclive fealure and
added immeasurably to the suecess of the fish-
eries exhibit."”

Texting of Life Preservers—A commilttee, of
which the Director of the Aquarium is a mem-
ber, has, during a period extending over several
manths, tested life preservers of the various pat-
terns used on shipboard.

It will be remembered that the first vessel
reaching the scene of the Titanie disaster found
but one body afloat, while a few days later, bod-
ies with life preservers properly attached, re-
appeared at the surface.

The committee undertook the examination of
life preservers under such conditions as would
thoronghly test their buovaney and balance.
The tests were made at night in the tanks of
pure sea water at the Aquarium, after the build-
ing had been closed to visitors. The Hotation
of each pattern was first observed while being
nsed by a fully dressed man of average size.
Sufficient weight was then attached to its lower
edges to sink it to a water line previously marked
when it was in actual uvse. Tt was then left
afloat for twenty-four hours or longer. Steam-
ship men and naval offieers were present. The
work will be continued as other forms of life
preservers are secured. The tests have been re-
ported upon so far only to the proper depart-
ment at Washington—and the committee has no
report to be made public.

Fourth Literty Loan—As the Burnerix goes
to press, the Aquarium Station of the Fourth
Liberty Loan is in active operation, A naval
band is playing in the building. Two men ar-
raved in the full-length life-saving suit of the
type used for wounded men on homeward-bound
transport ships. are giving public demonstra-
tions of its effectiveness in the large central
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pool.  The hig sea lion which has lived eleven
vears in the building is dodging about keeping
out of their way. And the sale of Bonds is in
PI'I:'IgI'l.‘rH,

I'TEMS OF INTEREST.
By C. H. Towxsexn.

The dmerican Fisherics Society.—The Amer-
ican Fisheries Society, which held its forty-
eighth annual mecting in New York this vene,
was given a reception at the Aquarium on the
evening of September tenth. About 125 persons
were present and the entertainment the
form of a smoker. with motion pictures and re-
freshments. The motion picture films were sup-
plied by the U. 5. Burcau of Fisheries and by
Prizma, Inc., of New York. The Prizma films
were natural color pictures of unuvsually fine
quality. All were illustrative of the fishery in-
dustries and fish culture.

During the week the meetings of the Society
at the Waldorf-Astorian were well attended.
Much time was given to discussion of the sub-
ject of water pollution by manufacturing wastes
and the sewage of towns. The pollution of our
strenms nnd lakes is on the inerease and now
constitutes the greatest danger to our fishery re-
sources,

took

A Photograph of the Sandfish.—Mr. Sanborn
has succeeded. after several futile attempts. in
making an admirable photograph of the coy and
elusive sandfish (Malacanthus plumieri). which
has been living in the Aquarium for more than
a vear. It is the habit of this fish to make
tunnel-shaped lairs in the eel grass in which it
hides. In order to provide a hiding place
which would still permit of its being observed,
a piece of tile piping was placed in its tank, but
the mere setting up of the camera sent it under
cover and a satisfactory photograph has not
been made until recently.

This is a common food fish in Flerida, Ber-
muda and the West Indies, reaching a length of
three feet and a weight of twelve pounds. What
little is known of its habits was pablished in
the Brrremix for March. 1915,

Fish Trophies for the Adquarium.—The Rac-
quet and Tennis Club has presented to the Aqua-
rinm several large mounted game fishes killed at
various times by members of the Club. The
largest is a 500-pound tuna from Nova Seotia,
taken by Mr. Robert W. Chanler. Another tuna
weighing 152 pounds was taken by Mr. M. G.
Foster. There are two tarpons, one weighing
1586 pounds, killed by Mr. H. M. Inman, and a
smaller one by Mr. 5. L. Husted, Jr. There is
an 8-foot sail-fish. taken by Mr. W. 5. Brown,

G0

and a Californin vellow-tail, sent without date.
All of these fishes were taken with rod and recl.

The Zoological Sociely hereby extends to The
Racquet and Tennis Club its grateful thanks for
this gift to the Aquarium,

Fur Scal Herd in 1918.—The Burean of Fish-
eries at Washington has announeed the result of
the census of the Alaska fur seal herd for the
senson of 1918, The total number of seals of
all ages is given as 186.600. The census is of
date of Anzust 10, the close of the breeding sea-
son. T'he figures given do not inelude the #:3,581
surplus male seals taken during the season,
which would bring the total size of the herd in
the summer of 1918 to 530,181, an increase of
67,107 seals sinee the eensus of 1917,

Ocean sealing, which involved the killing of
many more females than males, and which had
been going on for many vears, was discontinued
by international agreement in 1911. At that
time the herd had become reduced to 125.600
seals. At present there are more than five times
that number. Sinee the cessation of ocean seal-
ing there have been no losses of breeding fe-
males, with the accompanying losses of nursing
voung.  Whatever sealing may be done on the
Pribilof Islands from vear to year, will be lim-
ited to the surplus males of this highly polyga-
mous species, with no injury to the breeding
stock. We may confidentially expect a pro-
gressive inerease in this immensely valuable
herd as time passcs.

Reception to the Loological Society.—The an-
nual reception to members of the Zoological So-
ciety at the Aquarium on May 6 was attended
by over three hundred persons. The building
was specially illuminated and was decorated
with plants. Music and refreshments were fur-
nished. A shipment of tropical fishes, received
a few days earlier, added many interesting ex-
hibits,

A High Tide.—The highest tide in the base-
ment fireroom of the Aquarium which has vet
been recorded, oceurred on April 11, when the
water rose thirty-six inches above the floor, or
within two inches of the furnace grate bars.
After many yvears of protest, the work of the
Aquarinm is still being done under the old han-
dicap. The sea has always flooded the fireroom
monthly during the new-moon tides.

Collecting Specimens—The work of collect-
ing fishes and other marine exhibits for the
Aquarium has gradually become more difficult
owing to war conditions. Shipments by sea have
become more expensive, shipments by rail are
hampered by railway restrictions, and the move-
ments of small boats about the lower bay are
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limited. As all aguariums must procure their
own exhibits. from natural sources of supply,
the indications are that the collections of the
New York Aquarium will not be quite up to the
standard until after the war.

Lecture on Fish Culture.—The Director of
the Aquarium gave an illustrated leeture on the
subject of Fish Culture for Farms, at Columbia
University, on February 15, This was one of
the winter series of lectures under the anspices
of the University Department of Agriculture,

Whale Meat—New York has not vet reecived
a very large share of the whale meat that is now
being made available. While Pacific Coast
cities have been using it for months, shipments
to eastern ecitics have been rather limited. Hos-
ton has had a few carloads. It was recently
quoted in the New York wholesale market re-
ports at seventeen to eighteen cents a pound,
and was for sale at a dozen or more retail
stands. It appears that the supply was largely
taken by the uptown district. Canneries have
already been established on the Pacific, and lim-
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ited quantitics of the canned article have been
available for some time. .

Whale meat is palatable and nutritious, and
there is little evidence of prejudice against it
It is no doubt destined to come into general use.
Whales are enormously large animals. and the
vast quantitics of whale meat hitherto wasted or
converted into fertilizer, will hereafter be put
to better use. A report has just been received
from British Columbia that the season’s whale
eateh for that region is the largest since 18911,
amounting to about 1,000 whales,

Food Fishes at Trenton Fair.—At the request
of the New Jersey Fish and Game Commission,
the Aquarium lent several shipping tanks of
food fishes for exhibition at the Stale Fair at
Trentom, September 3—0Oetober 4. Shipment
was made at the expense of the Commisslon,
Maost of the fishes sent were returned. together
with many others collected for the oceasion. A
similar arrangement was effected last vear which
proved equally advantageous to the State Com-
mission and the Aquarium,
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A CORNER

IN OSTRICHES

By Leg S, CraxpaLn,

Cuvator of Birds.

UPPOSE that vou were an inhabitant of a

small town in the coal fields of northern

Pennsylvania. and that vou had worked
hard and long to save a little money, but found
that wealth and ¢ase were still far off. 1f, with
these facts firmly established, you were given
an opportunity to become o stock-holder in an
enterprise of the bonanza order. which could
not fail to bring large returns and presently
make you very rich., would vou invest? Un-
less vou were vastly different {rom the other
citizens of Bloomsburg. vou would. You. with
several hundreds of vour friends and neighbors,
would have bought largely of the sceurities of
the African Ostrich Farm and Feather Com-
pany. ecapilal stock £1,000,000. In common
with yvour fellow investors, vou would still be
“’ﬂ?ldl'rillg whether perverse fortunc, lax busi-
ness methods or pure chicanery had deprived
vou of the handsome income which should have
been fortheoming.

About ten years ago there arrived in Blooms-
burg a tall and dignified gentleman possessed
of compelling magnetism. a voice of velvet, and
an idea. 'This idea was much too good to ke,
and soon it was disclosed that the particular
location and climate of Bloomshurg were emi-
nently suited to the }}nltiili'liult of young ostrich-
es, and of ostrich plumes of the finest quality,
It appeared. quite reasonably. that ostriches. on
being exposed to the arctic temperatures which
are the salient features of the winters of that
locality, would promptly give forth feathers of
unusual size and quality, as nature’s shield
against the clements. If nature grows her hest
fur in the far north, why should not the same
laws operate on ostrich plumage?  Also. as
fully explained in the carefully worded and well

printed prospectus which presently appeared,
these feathers would be double the number pro-
duced by the coddled birds of softer climes!

Plainly enough, the ordinary product of Cali-
fornia, Arizema and even South Africa, could
not compete in the open market with the super-
plumes that could be grown in sub-aretic Blooms-
burg.

Bloomsburg was proud of the fact that, of
all the towns of the coal belt, it alone had been
chosen for this honor. It never had thought
that the severe cold which it had endured and
the heavy snows throngh which it had plodded
for many winters, could hold such golden possi-
bilities. It saw itself the seat of a greal, new
industry, envied of its sister towns, and the
Meeea of the feather buvers of the world,

Thus it was that when the formalion of a
company to exploit the great idea was stgroest-
ed. there was no lack of investors, The enter-
prise was duly launched, and stock to the value
of F330.000 was eagerly purchased by the privi-
leged inhabitants of town and countryside.

Espey. a hamlet about two miles distant from
Bloomsburg, was seleeted as the ideal site. Here,
two rich and fertile farms, of respectively nine-
teen and fortv-six aeres, were seeured.  These
farms, bordering on the Susquehanna, and in-
cluding level pastures and rolling hills, were
the finest in the vicinity, lending themselves
well to the skill of the photographer. Faor this
was no mean undertaking and as sueh, must
have wide publicity. And what better vehicle
conld be conceived than well reproduced pic-
tures of blooming fields and gentle slopes, made
to give forth a produet the like of which had
not been seen before?

[ 51]
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But mere fields and meadows were not all:
for presently there appeared a fine array of
claborate stables and runwars. soon to be oe-
cupicd by great birds whose vield of plumes
wounld reduce all rivals to a state of wondering
shame.  The larger of the old farm houses was
remodeled and furnished with wide verandas,
whose striped awnings invited the warm and
awe-strock  visitor.  Well equipped  inculator
and brooder houses. and display rovms for the
finished plumes, soon were added.  An othice
building on the main street of Bloomshurg was
avguired  for handling the voluminous coree

spondence and increasing business of the new
cOmncermn.

Al was now ready, and only the birds them-
selves were lacking.  In order that the fines
stock might be secured as a foundation, it was
necessary to make a trip to Africa where. the
stockholders were solemnly assured. the choic-
est birds of the wild flocks would be run down
and captured by sobile devices known only fo
the promoter of the plan.  Still ornamenting a
wall of the erstwhile ostrich farm-honse is an
enlarged photograph. showing the gentleman
monnted on a dromedary, well armed with «
lomg rifle of Arab design, alertly guarding three
naked and grinning negroes, who firmly hold
an anacmie and resigned cock ostrich of dimino-
tive size. all striking exhibits of the dangers of
the expedition.

On July 16, 1910, the ostrich earavan finally
reached Bloomsburg.  When word came that
the long-nwaited birds were actually about to
arrive, the town restrained itself with difficnlty.
Diata as to the exact number of ostriches are
not now available, but the large and heavy erates
were 0 numerous as to tax severely the truck-
ing possibilities of the town. Ancient vehicles
of strange design, decrepit farm wagons. rusted
and warped from long disuse, londly protesting
at every revolution of twisted wheels. were
drawn up at the station platform in proud ar-
av. When finally the precious loads were all
in place, the procession started on its way to
the Ostrich Farm. Such a sight never before
liad been seen in Bloomsburg, and it was missed
by few. Schools were closed for the day and
business, aside from that of ostrich farming,
was at o standstill,

In spite of many difficulties. the ostriches
finally reached their destination, and were in-
stalled in their respective pens.  Bloomsburg
and its jealous neighbors feasted their eyves for
many davs. at twenty-five cents per person. The
Ostrich Farm as a loeal attraction was a de-
cided success.  Somewhat to the disappointment
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of the stockholders, however, it was explained
that the first crop of plomes could not be lae-
vested at onee, beeanse the bivds muost have time
to recupernte from theiv Leving journey, and
begin to feel the benefits of the bracing eold
which was o slimulate them Lo unheard of
teals of feather growth.  This slight check to
enthnsiasm was more than oulweighed by the
information thal these ostriches were positively
the last that eould be exported from Alriea,
singe the various governments, realizing Lo late
the greal potential wealth which was slipping
through their fingers. had sternly forbidden that
any more such bivds be allowed to leave., Backed
by this dictum, and firmly believing that all
ostriches on farms in other parts of Ameriea
were inbred, degenerate and incapable of pro

ducing plumes superior to those of a turkey gob-
bler, Bloomsburg was content to let nature take
its course.

To while away the interval between the ar-
rival of the birds and the harvestineg of the
plume crops, diversions in the [orm of faney
breeding  were  conceived, Herds of
Guernsey eatble and blooded sheep were in-
stalled in capacions barns and while Blooms-
bure was satisfied that its income [rom the os-
triches alone would be sufficiently bountiful, it
felt that if the inerease of the herds could be
disposed of at the rate at which the original
purchases were made, these side lines might not
be without advantage.

stock

Time passed, and strangely enoogh the plumes
still were in the making. Happilv, it was now
found that there were large deposits of lime
stone on the property. and a prompt prospectus
quoted an imported expert in such matters, who
explained that the stome was real, and that it
could be made to produce a profit of fifty cents
per load. delivered. It is probable that this an-
nouncement was ealmly received by the know-
ing. sinee many other farms in the vicinity were
equally endowed, the lure of the suppositions
fifty cents not being a sulficient inducement to
those inclined to develop quarrics.

Next in order, the surprising discovery was
made that the bed of the Susquehanna, where
it passed the property of the Ostrich Farm, was
covered with great quantities of free coal, whicl
could be dredeed out at small cost.

The particular flaw in the latter plan does
not develop. but the fact remains that for two
vears the Ostrich Farm dragged along, paving
no dividends. Doubting stockholders were ap-
peased for a time by the sub-developments, and
finally by the inerease in paper value of the
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stock issued.  But hu-
man hopes cannot be
continued  indefinitely
withoul some conerete b
support, and  finally
the uneasy stockhold-
ers demanded an ac-
count, It then devel-
oped that the afTairs
af the Ostrich Farm
were in a precarions
state, and a receiver
wing promptl Y ap-

pointed. e
_'\M.
Just whal  hrought -2
abontl this unfortunate B T
condition is still a mys- L\.
tery. It is  possible t- i P
that the great drop in  EEENECSCRES T
B T g e

plumes contributed to
the calamity. Appar-
ently, no plumes what-
ever were plucked from the birds on the farm.
although many were brought from other sources
and offered for sale there, The friends of
the promoter argued that be was a well-mean-
ing though visionary person. brought to mis-
fortune by injudicious divergings from the orig-
inal purpose of the enterprise.  Others, not so

S e o 5L
k- 1.

AN OSTRICH FOR AMERICA
Bringing in an ondersized mals eaplive

charitably disposed,
hinted darkly at less
innocent canses. This
faction, havinge consid-
crable strength, cven
wient so far as to hail

the fallen leader  he-
1 1 fore a conrt of justice,

. & . i i
'.T . l”- ';:-.':._ but there found that
S '*r the eareful wording of
;‘T'Z Ei g prospectuses .'m:l_l olh-
[ Ll [ er documents aforded
o i no hold whatever for

L T2 1] o

Lt cEE the hands of the law,
e Bloomsburg, now

g T

= ) fully  awake to the

Rara i . F'I bursting of its ostrich

- s ?J ]:11]111!{', I"!'l..'lll“i'd inko

- % indifference. As in all
e F T NN el

such  lamentable  af-
fairs, NMANY  Persons
lost their entire sav-
ings, but such ealami-
ties are commen enough in the history of invest-
ment. A reccivers' sale was held, and there three
or four of the heaviest stockholders banded to-
gether to retrieve, if possible. a portion of their
losses,  One of their number, appointed as
spokesman, bought the farm, expecting to be
reimbursed by his fellows.

IN THE INTERION OF AFRICA
The start for the Pennsylvania Ostrich Farm
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THE PEXNSYLVANIA OSTRICH FalM

The narrival of Lhe caravan of asiriches

Unfortunately for him. this backing was not
fortheoming, and he found himsclf saddled with
the farm and a considerable number of white-
elephant birds on his hands. Handicapped by
lack of knowledge and by insufficient funds, he
was unable to meet his constantly accumulating
obligations, and a second sale was shortly held,
this time by the sheriff. But the intrepid form-
er owner, mortgaging some property held by his
family, again bought the farm, for a consider-
ably smaller sum than before.

The Ostrich Farm was then partly righted
and attempted to continue on its way. Hut vari-
ous obstacles arose.  Finally, the owner an-
nounced his inability longer to provide food for
the few remaining birds, and consigned them
to the merey of the local agent of the Society
for the Prevention of Cruelty to Animals,

The agent, although finding himself burdened
with unexpected dutv, rose to the situation and
forthwith provided food; but calls of distress
were sent to various potential sources of relief,
among them the Zoological Park,

We were told that if we would take them
away, we could have the birds at our own price.
At that time we had a good ecollection of os-
triches, and did not reallv need more. but fin-
ally we made an offer of a nominal sum for six
of the birds. A prompt acceptance of our terms

specified only one condition,—that we should
remove them at onee. Now fairly embarked in
the enterprise, we could not turn back, and the
writer was appointed envoy extraordinary Lo
the Bloomsburg Ostrich Farm.

No time was lost in getling to Bloomshurg:
and once there, the farm was soon under in-
spection. 1t was found to be in possession of
one South African cock ostrich and five North
African hens, all, it must be said, being birds of
unusual size and quality., It is a faet of history
that the fine jet-black cock bird acquired by us
once changed hands, with his mate, at the aston-
ishing price of $1,400! Beside the six good
birds there were certain under-sized or other-
wise undesirable specimens.  The latter, on
being rejected for shipment to New York, were
promptly disposed of to the various hostelries
of Bloomshurg, between whom great rivalry
arose as to who should serve the first ostrich
dinner !

After a day oceupied in building and assem-
bling suitable crates, we were ready to com-
menee the operation of packing., Strangely
enough, Bloomsburg seemed far less interested
in the departure of the ostriches than it had
been in their arrival. No crowds of willing
helpers appeared to assist in crating the birds,
and there was a striking lack of vans. Instead.




ZO0LOGICAL SOCIETY

BULLETIN 55

WINTER AT THE OSTRICH FARM

The ostriches revelling in the spow in fero wenther

a small boy of fourteen and a kind-hearted and
plucky farmer. were the only assistants avail-
able.

Strong and vigorous ostriches, accustomed to
liberty in large enclosures and for several vears
free from all restraint, are not casily indueced
to enler crates two feet by five. Especially is
this troe when the usual plucking pens and
other deviees are wanting. It was a case of
rough and tumble, in which we were not alwavs
victorions. Clothes. shoes and espeecially hats,
suffered severe casualties. to say nothing of
barked shins and elbows. At length the daunt-
less and indestructible six were safely boxed,
and dissuaded from leaping over the sides of
their crates by the simple expedient of a cover
of thin cloth. which prevented them from look-
ing out.

Six trips with a single sturdy farm wagon
replaced the cavaleade of a previous year, and
at length the crates were safely landed at the
station at Espeyv. Here they were received by
the lonely agent. but with the crushing state-
ment that while he would gladly make out pa-
pers and receive any moneys due, he could not
be expected to place the birds upon the train.
It thus became necessary to impress the services
of passing farm laborers, who willingly and
kindly lent their strong museles to the last rites.

With this cflicient help, the birds were quickly
lifted into the express car that finally drew up
at the little platform,

The following day, six fine ostriches were de-
livered at the Zoological Park, none the worse
for their journey. Quartered in the large runs
at the Yak House, they make a striking display.
There they are happy and contented, and while
their daily rations are assured, the investing
public of Bloomsburg is still wondering.

THE COLOGNE ZOOLOGICAL GARDENS
AFTER THE ARMISTICE,

By LievtexaxTt Deracoun.

From Aviewltural Mogozine, " Lowidoa !

Y duties with the British Army having

summoned me into the part of Germany

oceupied by the Allies, I was able to
visit the Cologne Zoological Gardens on Decem-
ber 23rd last.

Having many a time heard during the course
of the war that the starving GGermans had been
compelled to sacrifice their animals, [ supposed
that I should see only emply cages. What was
my astonishment to still find there a very fine
series of animals, and a ecollection, all things
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considered, better, indeed. than that in Paris or
even London!

On entering one finds on the vight some pheas-
ant aviaries which only eontain common species

wolden, silver, sacred, Revnand's—and some
pigeons: then come, in the enclosures, fallow
deer, hog deer, sika, and red deer. One of
the vards bears this label;

HELDERHIRSCIH.
oeb. 23—5—16,

st. Gobain | Adsne ).
A stag laken in France during the war!

In the series of cages one finds many wolves,
foxes, and other indigenous and exotic earniv-
ora. The bears are very numerons—at least a
dozen brown bears. as many white ones. awd
several other species,

The Bird House is very well appoinied: one
finds eages all nround. The centre is oceupied
by aguaria and vivaria, The collection of par-
rakeets there is remarkable.  Almost all the
species of macaw and cockatoo are represented
—amongst others, Lear’s macaw and the gang-
gang cockatoo (€. galeatus). and a fine pair
of Polythorynchus stellatus. The Amazons, Pi-
anus, ete., are well represented (. diademata,
badini, . menstreax, ete.). There are but few
parrots, but there is a good pair of Cyanolysens
patagonicus and a charming Brontogenys pyr-
rhopterns. Further on | note a little heron with
a most curious, enormous beak { Canchroma coch-
fearia); a Dacelo giganlea, a toco toucan, sev-
eral hornhills, & Nicobar pigeon, a giant whydah,
Chinese blue magpies, and a number of small
and medinm-sized birds. Further on [ observe
a couple of Gowra coronata and a couple of the
rare Sclater’s goura pigeon, and some white sa-
ered ibises.

In the centre of the house one sees a Python
maolurus and a reticnlated python, a certain num-
ber of crocodiles. alligators, and eaimans; liz-
ards, tortoises. bullfrogs: butterflics and other
insects.  In the aquarin one finds various chan-
citos, some hemi-chromids, ete.. and young
sturgeons.

On the sheets of waler the web-footed hirds
are not very numerous. but belong to & variety
of species.  One finds snow geese, Ross’s blue,
Canada, and Magellanie geese. ete.. and A nser-
anug melanolenca, Bahama ducks, whistling and
Chilian ducks, ete. There were at least fifty
rosy flamingoes. and three red Aamingoes from
Mexico which appeared to have been newly
imported.

The collection of Raptores is very fine; al-

most all the Inrger species figure in it—eagles,
viltures, comndors, osprevs, [ eall attention to
a harpy eagle, a1 Bengal volture, and a king
vulture,  There were also a certain number of
nocturnal birds.

The big birds are a rhea, two emus, & Ben-
netl cassowary, a Westermann eassowary, Fu-
ropean,  Numidian,  white-necked  and  blue-
erowned ervanes; and finally, a couple of the
rare monk crane.

I wote also two fine American bison in the
midst of a servies of bullaloes, vaks, Hamas, and
camels.  There remain, amongst the great Car-
nivora, three lions, lhree ligers, two jaguars,
two leopards, a puma, and a black panther. The
Monkey House is well enough filled, without
containing anyvthing of particular interest. Some
lemirs, skunks. raceoons, otlers, and other small
mammals oceupy numerons cages, both in and
out of doors. Finally, the Zoo of Cologne still
possesses some big animals—a yonng giraffe,
hippopotamus. an Asialic clephant, an Indian
tapir, and a grand two-horned rhinoceres.  In
the same apartment one finds zebras, some an-
telopes, and a gnu (Catablepas gorgon).

Let me add that all the animals are in excel-
lent eondition, and appear very well fed. The
establishment is well managed.  To sum up.
the Zoological Garden of Cologne has searcely
suffered at all from the war, and it is likely
that it is the same with other German Gardens,

It is not without hitterness that 1 have com-
pared it with the mournful ruins, the heaps of
rubbish, the smashed trees, the twisted iron-
work and broken glass which represent today
my poor garden at Villers-Bretonneux, which
was still flourishing less than a vear ago. |
conclude that eur public and private eolleetions
which have been destroved hy the Germans
ought to he reconstrocted at their expense,

BOLSHEVIKES DESTROY A GREAT
GAME PRESERYE.

I N Russin, private game preserves have been
excecdingly few, and far between, One of
the finest, and the most celebrated, was that
of Count Potocki, at Pilawin in southeastern
Russia, made famous by the visits and writings
of the English naturalist, Richard Lydekker,
and Walter Winans, The former wrote a book
deseriptive of the sanctuary and his visit,

A letter written in Paris on March 17 by
Mr. Pierre Amédee-Pichot, a prominent mem-
ber of the French National Society of Aeclima-
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tation, contains a brief account of the total de-
struction of Count Potocki's
sanctuary. It savs in part:

estale and game

“Hundreds of deer, wapiti, European bison
and animals of all sorts were kept there, in
7,000 acres of enclosed forest, which was part
of a great tract of 30,000 acres. The place was
invaded by 2,000 Bolshevik Red Guards, who
shot every animal, and left their corpses to rot
on the ground. The palace, its furniture and
collections were destroved, and the servants and
keepers of the game were not only murdered,
but tortwred o dealh, indeseribahble
ferocity.

with

“This will certainly spread and come lo us
if our governments continue to close their eyves
to the anarchistic propaganda which is raging
more than ever.”

* # # »

Not only servants and game-keepers, but
even the wild animals all are wantonly mur-
dered by the Bolsheviki. W T

BIRDS ON BATTLEFIELDS OF EUROPE.

Unaffected By Strange Sounds—Fearless
{Cuder Fire.

By G, Ixxess Hantrey,
Caplain, 302xp Amyeximios Tearx, A E, F.

The conflict of last summer and fall afforded
small opportunity  for observation other than
that neeessary to carry on the work of fighting.
Muech of the night was spent on the road.  The
day was passed in thick woods or decp ravines
to escape observation from encemy planes. Con-
sequently  bats and owls of Franee are more
familiar to me than the birds of the day. Never-
theless it was pecessary at times to scout out
the wav by daylight so that the going for con-
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vovs of ammunition would be casier at night,
and | was able to eateh glimpses, here and there,
of what was going on among the binds
animals of the battle sone.

anil

Three weeks of sun, eain and shells had fallen
on the Vesle Valley before it beenme true con-
gquered  Lerritory.,  Fismes and  Bazoches had
vensed to exist as towns.  The forests on the
south were masses of fallen timber; an the north
the hills were gonged and torn by our artillery
fire, and the valley was a flooded morass of
swamp, shell holes, reeds and machine-gun nests,
Hundreds of dead lay Blackening in the grass
where they had fallen.  The hills were dotted
for two miles back with the remains of horses
that had drawn ammuonition or rations within
the danger #zone.  The taint of battle in the air
wias quite evident.

In the tropics a dead animal altracts visitors
almost immedintely—hbeetles, flies. vultures and
opossums.  They act as nature’s sanitary train
and carry out their labors with speed and finesse.
Nor is the Temperate region wanting in its bat-
talions, ‘The sun was hot on the Vesle and
things did collect. There were the world-over
swarms of Hies—Dblue bottle. the common house
variety, and a large brown specics.  Hats took
the place of opossums, They were plentiful
in the open ficlds as well as in the roins.  Day-
light held ne terrors for them.

Crows were numerons.
or feasted in great flocks.
and little ones.  The larger birds were more
exclusive seldom  traveled in groups of
more than six, while the others often changed
a field from green or brown to black., All rest-
ed at night in the broken trees that erowned Lhe
hills.  The first streak of dawn was the signal
for a babel of hoarse caws, and, as the gray
of morning became fixed, they flew croaking to
their early meal,

They hunted singly
There were big ones

il

Soon after sunrise swallows appearcd as tiny
specks in the sky, or glided low to the ground.
No swifts were present.  Finches lived in the
bushes and fields, They quickly became so ae-
customed to the explosions, which to them prob-
ably were sharp bursts of thunder, that their
Mlight to the next field to eseape the dust and
fragments was searcely horried, Gas drove
them only temporarily from their posts in the
edges, though it sometimes searched ont vietims,
as demomstrated by the discovery of two dead
vellow finches in a gas-browned alfalfa pateh,

One day the enemy eonceived the idea of
shelling the wood that was our temporary
camp.  Fortunately his caleulation of angles
was not whal it should have been, and every
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twenty seconds, his “messengers of hate” de-
stroyed some sod in the little clearing a hundred
vards to the enst. The noise and flinging of
stones lasted about twenty minutes. At the
first burst, which was a loud one. dozens of
finches hastily betook themselves to the shelter
of our trees and remained there. A few ecrows

Happed over the hill. But an hour after the

firing ceased they were all back again, the finch-

es hidden in the bushes and tall grass where
they inquisitively inspected the new eraters: the
erows busied on their horses onee more,

Small chestnut-red squirrels scampered among
the trees and splintered stumps, There was no
ather place to go.  Rabbits remnined in their
beds regardless of the repeated jars to the
earth, Gas in the bottom-lands must have cansed
havoe among them, but of this there was no
evidenee. They were present on the hills dur-
ing the battle. Partridges were not so valiant.
'l']u‘_\' ran in covevs from the noise and were
seen only in the back areas.

One evening, just before sun-down, three
herons flew over the trees and soared low to-
ward the marsh of the vallex. They seemed
about to alight for thev cireled severnl times
above a certain newly formed lake. but some-
thing suspicious about the place made them
hesitate.  Then a large two hundred and ten
shell—locally named a “rolling kitchen'—elat-
tered by and buried itself in the pond. It gave
forth a dull hollow sound for it struck deep.
and black smoke mixed with mud and a shower
of rain filled the neighborhood. There was a
squawk, and three frightened herons, mueh to
the enjoyment of my orderly who rode behind
me, rose high in the air.  With outstretehed
necks and frantically beating wings they songht
less evelonie regions.

Hawks were plentiful, though not so common
as I found later in the Argonne Forest. The
large broad-winged varictics could be seen cach
day wheeling high above the trees. while the
smaller falcons from time to time hovered bare-
Iv fifty feet from the ground. They secmed to
have a special enmity toward the larger species
and boldly attacked them whenever seen. One
even charged up to meet an approaching acro-
plane, but the rattle of the engine. the size
of the machine or its obvious indifference to at-
tack cansed the falcon to change its mind be-
fore it had gone far. so it turned to seek a more
timid foe.

Anti-nircraft guns disturbed the higher fiv-
ing buzzards, and usually when the little white
and grey puffs appeared they foregathered to
areas not quite so jarring. They returned. how-
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ever, when the firinge was over, attracled, no
doubt. by the aeroplancs that still hovered
about,

We nrrived in the Argonne Forest in the lat-
ter part of September.  Back of the lines, which
had been quiet for two vears, the forest life,
so far as it had to do with birds, was normal.
Migration had commenced and the woods were
full of feathered creatures | had never seen
before.  Between the trenches, in No-Man's:
Land, finches were common, for the entire area,
excepl small exeiting sections where No-Man's-
Land consisted only of a great coil of wire be-
tween the opposing trenches, was grown over
with weeds and low bushes. Here old nests
were later found built on the barbed wire.
Wrens made their homes in nooks of the trench-
es.  Magpies dotted the grassy bottom-lands
and flew to the dead poles that four vears be-
fore had been trees. Crows were scarce, for
the pickings were poor, and did not appear in
numbers until a few davs after the attack
COMmMnen I.‘l:'f[.

The famous barrage that opened the battle
lasted for many hours. Tens of thousands of
shells were fired. One battery of four guns
alone fired thirly-two hundred rounds and there
were hundreds of guns in action.  The noise
and concussion was terrific. And yet, a few
days later, when I was more at leisure to exam-
ine the battered areas, the birds were still there
in their accustomed haunts, or what was left
of them. Several wrens had quarters in the
same old treneh as I, and the terrible blast of
a six-inch rifle—G.P.F.—perched a few vards
above us affected them less than it did me,
They only cocked their tails at the report and
looked wise.

The second great attack which took us to
Sedan and the Meuse. hegan on  November
first. We covered territory so rapidly that be-
vond a heavy hlasting of roads and machine gun
nests little damage was done to the country.
The fields were unmarred. and deer and wild
pigs that had escaped the eye of the prowling
Hun remained undisturbed in the forests, which
were full of migrating birds. The sounds of
the passing conflict left the birds unterrified,
for, to them. perhaps, it was but an autumnal
storm.

A camp was sure to attract hundreds of larks,
starlings and English sparrows to feed on the
seraps and grain thrown out. One night the
enemy bombed a large field in which rested
hundreds of weary men and horses. At dusk
the spaces around the wagons and near the
picket lines were covered with larks and spar-
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rows, ~Nob content with one eall, Jerry repeat
ed his visit several Hmes and on each oceasion
dropped his “eges”  More than a hundred
hombs fell. but in the morning the birds were
still there. The conenssions were so greal that

fifty vards away a man could searee stand
against them, and they fell close.  Yet daylight
found starling and sparrow squabbling as heart-
ilv and undisturbed as if they were in the
strects of New York City.

Fholn, by Flain £ Sacbers

INIMAN CORBA

Twa eobras have been on exhibition in the Heptile House for more than twelve yenrs,

OUR OLDEST SPECIMENS

Some of the dged Members That Still dre Living in the Park.

By Ravsoxo L. Dirsans,

Curalor of Iteptiles.

HE Park's veteran mammals are an elk
and two bears that have been on exhibi-
tion since the formal opening to the pub-
lic on November 8, 1899, The former is the
sole survivor of a herd presented to the New

York Zoological Society on October 11, 1899,
This animal was about three vears old opon
arrival at the Park., and thns records the ripe
old age of twentv-two years for the American
wapiti. One of the bears arrived as o tiny

L
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cuby, born early in the yvear 1889, It was pre-
sented to the Park on October 13, 1899, by
Messrs. W, Wo and J. Barron Niles, This ani-
mal is & very good representative of the Adaskan
brown bears and weighs about seven hundred
pounds.  The other bear arrived a day later
October 18 It is a grizzly bear from Colorado,
horn early in 1899 and is the gift of The Engi-
neers’ Clab., of New York City. throaugh Mr.
Arthur C. Huombert,

There is bul a single specimen in (he Reptile
House that has survived sinee the Park’s open-
ing day, ‘This is an American alligator pre-
sented to the writer by Mr. Charles R, Knight
in the summer of 180k When the Reptile
Huouse was opencd this specimen was less Uhan
two fect long. It is now cight fect long, and
weighs about one lundred  and seventv-five
proumnds.

No specimen of the bird eollection has sur-
vived the Park’s opening day, although there
is a Griffon volture living in the collection that
has been on exhibition nearly seventeen vears,
and several of our pelicans have been with os
for a period slightly over sixteen vears.

Veteran members of the mammal collection
have been on exhibition for the following peri-
ods:  Alaskan brown bear. “Admiral.” seven-
teen vears: Ruossian brown  bear, sevenleen
Years; red deer. one specimen cighteen years,
two specimens. sixteen vears: Indian sambar
deer, fifteen yvears: Florida deer, fifteen vears;
Addax  antelope. fifleen vears:  white-tailed
gnu, fifteen years: alpaca, fifteen vears; Indian
antelope,  fourteen years: moutlon, fourteen
vears: American bison (born here), fourteen
vears; Malayan sambar deer. fourteen vears:
Himalayan tahr. thirteen vears: Mongolian
wild horse, thirteen vears: alpaea, thirteen
yvears; Eld's deer. thirteen years,

A considerable pumber of animals now on
exhibition have lived in the Park for twelve
YEArs.

Veterans of the Reptile House that have ar-
rived sinee the opening of the Park are about
equally divided among the various orders. We
have specimens of the giant Galapagos tortoise
that have been on exhibition twelve vears, Our
hig python has been on exhibition ten yvears,
and the Indian cobras the same length of time.
An alligator that was hatched in the Reptile
House on October 20, 18900, and then weighed
one and three-cighth ounces. and was cight inch-
es long. is now ecight feet three inches long
and weighs slightly over two hundred pounds.

The biagraphies of some of our veteran speci-
mens form valuable records. A very complete

card l.'.'I1..'lhI-_‘_'t'|l." s :\h'.'!d”:; |u'!s|_ up Lo date in the
Department of Mammals.  Many of the cards
ke l']ﬂ.‘ﬂ'!_‘-' written with notes !I'{'l..'11,l'r|ll_l‘ ta ob-
servations of inerease of weight, change of color,
habits and ||i|.'!.\:'- of illuess, {'u||i':'|j1.|.']_l.'. tligsae
cards would furnish the material for an inter-
vsting menmwir on the development and longey-
ity of mammals,  As an example it may be noted
that the eard 1'1'E:||.ii|_'.1‘ to the Alaskan brown
bear on exhibition sinee the Park opened. shows
the following:

“This bear was born in I"L'irl'l.|:|j'_1 L1809, When
nine manths old, it weighed ninety pounds and
was very ditferent in eolorabion from an aduli
of the species. It was of the some dark hoe
dAs :'I'i-’-d:}' euly and from this color ;_r:'.'a|]||_-|||l'|.'
changed Lo o distinet tan.  This eolor then slow-
JI:' darkencd until at three years of ame Lthis bear
ceased to grow (at about seven hundred ponnds
weighty, and exhibited Lhe dark brown pelage
characteristic of the Alaskan bears.”

ri-]l“'r':' are -‘!ih:'“-l A lilﬁi-'-i'rl "i]]l'i'!-:l"ill..:ll" vielerans
in the bear eollection that arrived here as play-
ful eabs and have attained huge proportions.
Une of these is Ivan, our largest Alaskan brown
bear, which now weighs approximately cleven
hundred pounds and standing upon his hind
feel ean reach upward o a height of over nine
feet. He is probably the largest eaptive bear
anywhere on exhibition and his prime condition
and happy demeanor would indicate that he will
survive many yvears. The writer also well re-
members the arrival of our Syrian bear, also in
Hourishing condition at this date. She came inko
the Park on a erowded Sunday afternoon, whin-
ing hungrily from the depths of a fragile box
which was ordinarily used in shipping a few
dozen oranges,  As the Auffy little creature was
nervous at a touch of one’s hand, we earried
her crouching within a derby hat to the Bear
Dens. and then found she was so small she canld
erawl beneath the bottom panel of the iron
work—through a space provided for the feeding
of the hears. This opening was covered with a
wooden strip and the tiny ereature soon ont-
grew the possibility of squeezing throngh the
aperture.  This bear arrived in May of 1901,

Our oldest deer—a female elk or American
wapiti. shows an interesting record. During
the nineteen years this animal has been on ex-
hibition in the Park. she has reared seventeen
voung., She has. in fact. given birth to a per-
feet fawn every wvear since her arrival, with
the exception of the vear she arrived and the
vear 1913, when she suffered from acute rhen-

mat i,
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Fhade. by Kianvs B, Simbirs

VETERAN PARK ALLIGATORS
The 'gnlors enjoy basking in the warm light of the afterneon
sun as it flters throagh the skylights abave

Among the records of our deer we can cite
the history of an axis deer, which was born
in the Park and apparently passed through the
normal duration of life for this medium-sized,
tropical species, This deer inhabits India and
is characteristic in being vividly marked with
white spots. Our herd has always flourished
and bred well. The filed record-card of the
male deer in question shows this animal to have
been born an April 13, 1901. We saved the
complete series of dits shed antlers, until its
death. on October 6. 191+, Each pair of antlers
markedly increased in size up to the seventh
vear. although between the age of three and
four vears the animal was mature for breeding.
The antlers of the seventh. eighth and ninth

ZO0LOGICAL SOCIETY
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vears, when the animal was in its prime, were
of uniform The antlers of the tenth
venr were imperfectly developed on the right
side, and on the eleventh vear, this condition
was more strongly indicated, but on the left
side.
spondingly stunted, with both sides involved.
The iMustration of this condition under care-
ful ohservation was of parlicular interest as
there has been much dispute as to whether or
not the antlers of a deer “go back™ with age.
This animal was badly aflicted with rheuma-
tism in 1914 and was then mercifully chloro-
formed. It would possibly have survived
two years longer. An accompanying photo-
graph shows the series of antlers. The minia-
ture spike antlers (at the bottem are shed
when the animal is about two vears old. This
record wonld indieate that the normal life of
the Axis Deer is about fifteen vears,

Another male deer—under observation
an American wapiti—was born in June, 1906.
The first antlers were shed in April, 1908,
There was a steady inerease in size of each
new pair of antlers up to 1912, when the only
increase was a slight thickening toward the
base until 1916, when the successive growth of
antlers continued of niform size to date. ‘The
pair of antlers shed this spring, on April 3,
weigh seventeen and a quarter pounds,

si%e,

fe :
e successive growths were corre-

A male Florida deer, (Odaocoilus virginianus
oseeola), was born in the Park sixteen years
ago and shows no indications of “dropping
back™ at this date,

A particularly interesting series of observa-
tions were made and noted in relation to our
largest specimen of the Galapagos tortoise, now
on exhibition twelve yvears. There has been a
common allegation that the species of giant
tortoises from the Gallapagos and Aldabra Is-
lands live to a greal age—supposedly three to
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Fhatagraph by Elsein B, Sanbarn
ANTLERS OF THE AXIS DEER

A zeries of antlers shed by an Axis deer born in the Park.
The stares of development progress from the batlom to the top

four hundred vears. Also that their rate of
growth is cxceedingly slow. It has even been
alleged that these tortoises require a period of
fifty vears to attain full size. The growth of
our veteran specimen does not indicale a growth
such as this. It arrived during October, 1904,
and then weighed one hundred and forty pounds.
Ten wears later it had increased to a weight
of two hundred and ninety-five pounds and two
vears later had increased an additional twenty

pounds.

T'he twelve years” history of our big Malayan
prihon shows interesting items relating to feed-
ing and shedding of the skin, but ne apparent
increase in length.  This snake was Llwenty feet
long upon the time of arrival and the species
attains maturity when twenty to twenty-five
feet in length,  The normal duration of life of
a serpent of this size is unknown, but a speci-
men quite similar in its early history to ours,
lived for thirly vears in the Zoological Gardens
#t London. Its death was eansed by a type of
disease that would not ocenr in natural environ-
ment, When hongry, our big python feeds at
intervals of two weeks, bul its feeding periods
are irregular. It may feed in this way for three
or four months. then persistently fast for an
equal, or longer period. At one time it stub-
bornly refused food for lwenty-two menths, yet
during this lengthy time showed but slight indi-
eations of emaciation, There are f.'li]"]_‘l.' I"L";_'_"I!I].'I]‘
indicalions of fasting each vear, these periods
probably relating to seasonal times when food
iz diffiealt to obtain in a nalive condition.

Cur observations on the duration of life of
the smaller serpents are illustrated by the fol-
lowing: Two Indian cobras have been on ex-
hibition for twelve years' time. They were ma-
ture when received and show no lack of activity
or vigor at the present time. A specimen of
the common striped or garter snake was under
the writer's observation for eleven years and a
I'lorida rattlesnake for thirteen wvears. The
latter was killed by an injury, and judging
from its growth of rattles—four to the year—
as comparcd with the rattles of caplured speci-
mens, would have normally lived many years
longer, ‘

The Park's vetertan alligator has actually
been under observation for a period of bwenty-
cight years. This specimen was reeeived from
Florida by Mr. Charles R. Knight, in 1891. It
was then about sixteen inches long. Three years
later Mr. Knight sent it to the writer. who kept
it in his labarotory in a small tank. The con-
ditions were not suitable for its development,
and though it fed well, for a period of five years
it did not seem to increase in size as much as
one inch. Tt was sixteen inches long when
placed in the Reptile Honse in 1899,

For about a year it showed mo increase in
size. despite its favorable quarters,—a large
tank of tepid water. At the expiration of its
first year in the Park it was attacked by a
voung crocodile and badly lacerated. Its abdo-
men was torn open nearly the entire length,
through which aperture the intesting protruded.
Another big tear on the side exposed the heart
and lungs. As this speeimen had been in the
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ALASKAN BROWN BEAR. BELLA
This bear even to Lhis day is very active aml vigorous,
Gift of Willlam White Niles and J, Buron Niles,

writer's possession for so long a time he en-
deavored, with but little hope of suceess, to
save its life. The intestines were carefully re-
placed, and the abdominal laceration sewed np.
When the tear on the side had been similarly
treated, the creature was placed in o shallow
tank of tepid water from which it could not
eseape.  The treatment was as nearly antiseptic
as conditions would permit.

The lacerations rapidly healed, with attend-
ant vigorous sloughing.  Within ten davs the
reptile was feeding in normal fashion. More
remarkable than the reptile’s reconstructive en-
ergy in healing its great wounds, was the effect
upon its subsequent development. At onee il
began to grow and at this date it is about eight
feet long and weighs approximately one hun-
dred and seventy-five pounds.

Another of our veteran alligators was hatehed
from an egg in the Reptile House in October,
1900, At time of hatching its weight was
slightly under two ounces and its length was

vight inches. Al nineteen years of age this
specimen is between seven and eight feet long
and weighs slightly more than one hundred and
fifty pounds. It will probably add but little
to this length and weight.  Many alligators
never attain o length of much over seven or
cight feet. These are stunted individuals that
have had the misfortune to take up their abode
in localities wherein food lad beecome searee,
or presented little variety. Sometimes we find
loealities where there exist whole colonies made
up of stunted members. 1t is possible to retard
the growth of captive speeimens by feeding
them raw beef only, or a dict composed entirely
of small fish, and excluding whole, warm-blomd-
cd prey, with its attendant bone nourishment.
If the process is continued for several vears'
time with a specimen abont half grown, and
then a miscellaneons and wholesome dicet is sub-
stituted. the reptile will grow but little after
ward and perhaps not at all, although it may
become sexually mature and vigorons, and breed
regnlarly,
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Caplive reptiles seldom or never attain the
full size of wild specimens owing to a lasy dis-
position that comes from food which requires
no stalking and a lack of the tonic efect of
unadulterated sunshine and air.

LIEEARS OF PN T EREST:

By Bavsoxp L. Dirsans,

Cwrator I-'_I'I .Ilaiu'_ll':n‘.;f.- 'R

Our Friendly Peafowel—0Our flock of pea-
ecocks has beecome particularly friendly this vear,
Ther have selected the vicinity of the Reptile
House as their rendesvous and become familiar
te the extent of even enlering the building and
roosting on the guard rails.  Their first appear
anee in the building came about through an
Hecently  the
three pea-hens stalk through the front door as
it was pushed back by a visitor. The near loea-
tion of the alligator tank and the decided inter-
est of the big crocodilians during such visits
prompts the keepers in immediately ushering
fowls ontside. but it is a common scenrrence
to see them back again in a few minoles' time.
A very spectacular albino peacock spreads its
tail and struts in the torteise vards every fine
morning. A fine Indian peacock, of normal col-
oration, demands attention from an adjoining
yard. These showy birds appear to consider
the smooth. sanded vards of the tortoises as
ideal arenas for the display of their gorgeous
plumsges.

open window, wriler observed

War Pigeans.—3Seven homing pigeons, all of
which saw service with the American Army in
the trenches of France, have been deposited in
the Zoological Park by the Chief Signal Officer,
Department of the East. Two of the birds
were severely wounded while carrving messages,
which thev suceceded in delivering. and several
others have received special citations. They will
be exhibited at the southern end of the Pheas-
ants" Aviary.

Wild Rabies.—Though the season is very
carly. the Park already contains a number of
very interesting baby animals. Crowds of vis-
itors are daily entertained by the antics of three
infant bears, which are well worth coming n
long way to see. 'These youngsters are of one
litter and are hybrids. The mother is a Hus-
sian brown bear and the father—in an adjoin-
ing den-——came from Asia Minor and is known
as the hairv-cared bear. There is a playful
litter of timber wolf puppics on exhibition and
on the Asiatic Deer Hill are fawns of the Eld's
deer. barasingha deer. Malay sambar deer and

vividly spotted axis deer. An eland was born
carly in April; also four aoudad in the Moun-
tain Sheep collection.  On the walk between
the subway zate and the Antelope House may
be seen a particularly impressive family—an
adult emu and five brightlv-striped yvoung. The
point of particelar interest about these birds is
the fact that the parent, so busily earing for
the yvoung, is the father, whose duty it also is
te hatel the eggs.

Fickle Spring.—Aller an exceptionally mild
winter, with enly one severe “cold wave.” there
were very apparent indications of spring by
the middle of March, when the buds were open-
ing and the grass becoming very green.  The
croaking of wood [rogs and the whistle of
“spring peepers’ in the marshes, were heard
quite early in March, Various species of birds
also arrived carlicr than vsual. There was one
set-back in the shape of a snowstorm assuming
blizzard proportions and arriving on March 28.
The total precipitation was three inches, but a
wind of ninely miles an hour produced drifts
from three to four fect high. The temperature
dropped to twenty degrees and remained low.
for several dayvs. Early leaves were much af-
fected and were drooping and withered, but a
subsequent growth has now eliminated all signs
of damage. With the exception of this storm,
the total snowfall for the entire winker was
slightly ever oue inch and the lowest tempera-
ture recorded at the Park was seven degrees
above zero for a single evening,

Influenza in the Park.—"The world-wide epi-
demic of influenza and bronchial diseases has
affected a number of our animals.  Every mem-
ber of the series of chimpanzees and orang-utans
hias been serionsly sick with bronehial troubles
and one of the lnrgest specimens died of pnen-
monin. The commoner symploms were fever and
severe coughing and the treatment was to iso-
late the animal, place it in a eanvas-covered
eage and impregnate the air with the fumes of
a vapor lamp containing earbolized oil of cuca-
lyptus. This was followed by cough syrup and
finally the ndministeation of systematic doses of
cod-liver oil emulsion. A considerable number
of the smaller animals were lost through similar
troubles and the following report from Dr. G, AL
MaeCallom, who has made a number of our
post mortems at the College of Physicians and
Surgeons, is of much interest: “ Your snakes and
lizards. as well as some of the birds, have been
dying of pneumonia or influenza, but probably
the result of hoth. Nearly all the reptiles |
have lately examined have had decided pneu-
monia, [ have access to the epinions of some
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good pathologists, who agree thal this is the
condition.”

Jumbe's Rival ~—The majestic height of the
African clephant Kartoum points to the proba-
bility of this animal becoming a rival of the
onee famous Jumbo,  Kartonm is already over
nine feet in height and is rapidly growing, Jum-
bo was between ten and eleven fect high and
the largest elephant ever exhibited in the United
States. It should be remembered that Kartoum
is of the same species and type as Jumbo, and
while not many vears ago he was so small that
a child could climb upon his back, he is already
rated as one of the most spectacnlar elephants
in the United States.

Odd Associations—In a large collection of
animals there are always demonstrations of
strange friendships, but oceasionally we note
most incongruous acquaintances.  The writer
has secen a peacock vainly strotting and spread-
ing its tail among a number of large and much
surprised tortoiscs. He has also observed a
large and exceptionally savage baboon tenderly
adopt a frightened little monkey which had es-
aped from its cage and darted through the bars
of the baboon's eage into what we for the mo-
ment considered certain destruction.  The most
remarkable case of animal association we have
ever witnessed in the Park was portrayed dur-
ing a cold spell the present spring.  The writer
was passing the installation where the camels,
llamas and alpacas arc quartered.  The black
alpaca was taking a sun bath, close to the barn
call and reclining in the familine position of
these animals, with limbs bent beneath the body,
while its luxuriant coat fell like a heavy mat
over its hack. The writer thought that he de-
tected o rat peering from beneath the alpaea’s
hieavy pelage and to make sure as to whether
such familiarity were possible, extended his hand
to the alpaca as offering some food.  The animal
arose and o rat was scen to (I-‘“‘t from beneath
it. seureeving under the barn, but the most sur-
prising thing happened immediately after. The
alpaca advanced a few steps, then stopped and
deliberately shook its heavy cont like a dog
coming oul of water. It repeated the process
with more vigor and three large reats that had
been elinging beneath the heavy pelage, appar-
ently on its back, tumbled to the pavement and
seurried for cover as they discovered the hu-
man intruder.  The alpaca then sauntered to
the fenece.

Primate Aberration.—There is a puozzling

specimen in the Primate House. the mental con-
dition of which has been a problem to vs for

several vears,  This is o fine adult example of
the rhicsus monkey, from India, that is normal
in every way aside from the cecentrie anties it
performs when the keeper passes ils eage, 1
one of the keepers passes within the railing,
this animal gazes inlently al some imaginary
object within a vard or so0 of its [ace, then
makes a quick grasp—only to have its land
close upon nothing, The ehase immediately be-
comes more exciting.  Both hands make a geasp
for the invisible objeet and there is a furions
chase aboul the eage. The entire performance
reminds one of a pursuil of a will-of-the-wisp
and is really uneanny.  After the keeper has
passed, the animal assumes its former nonchal-
ant demeanor,

“What's in & Name."—Some of our vouthful
visitors have made the vemark that we have
inappropriately titled our specimen of spotted
hyena, which the label also deseribes as the
langhing hvena. This specimen oceupies a com-
modious cage in the Lion Honse and somelimes
gives voice to its characteristic call which ter-
minates like a diabolical langh. More frequent-
Iy, however, the hyena makes faces at visitors,
in an effort to be friendlv. 1ts lips are stretched
very wide. diselosing the teeth in a spectacular
smile and the children insist that ounr label
should refer to the smiling hyena and add that
thev have patiently waited, but have been un-
successful in observing a reason for the word-
ing of our label.

Dictetical Elegancies—A most unhappy fate
befell a young llama which came into the port
of New York on the U. 8. 8. Munaires. The
animal was won at a ball game in Buenos Ayres
by the United States sailors, who brought him
north with the intention of presenting the ani-
mal to the Park. Not realizing the inmate vo-
racity of a llama, the men failed to bring enough
hay to last the animal throughout the long trip
north—particularly when they generously per-
mitted the Hama to wander into the hay com-
partment at will and eat all he wished at each
visit. The hay gave out when the ship was
crossing the Fguoator, but the llama solved the
difficulty by discovering several brooms and eat-
ing the last wisp of straw away from the han-
dles. In a desperate spirit the men collected
all the brooms on board and fed them to the
Hama. When the brooms were gone the animal
beecame demonsteative, but refused every substi-
tute until dried prunes were offered him. On
this diet he arrived in New York in active con-
dition, but a sudden cold spell brought him
bronehial troubles and the maseot died of pnen-
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monia. Ineidentally, the U, S, Burean of Ani-
mal Industry at Washington would not permit

it to be landed in the United States,

BIRD SURGERY ON A WAXWING.

By Ernxesr I', Kevren.

Ol\'l". Sunday morning in the early fall of
1917, an automobile slopped at my o

den gate and o snisll boy alighted, carc-
fully earryving a paste-board box eovered witl
mosquito netline.

The tall man that followed the boy through
the gate, I recognized as Mr. Frye, of Ridge-
woud, N. I, a brother member of the garden
club. Master Frve being introduced, told me
that he had a little bird in the box which he
had rescued from o eat an hour before, and as
his father had told him how I eared for the
birds, he thought I might be able to do some-
thing for his feathered charge.

The bird was a full grown cedar waxwing.
His right wing hung down limp, apparently
broken. but a careful examination showed that
only the Hesh was badly lacerated, and that
the bones were intact.  The bird seemed to
realize his helpless condition and exhibited not
the slightest fear. 1 offered him some rasphber-
ries. which he devoured while perching on my
voung friend’s finger.

After promising Master Fryve that 1 would
do all in my power Lo make the little bird well,
he departed with his father, and [ commeneed
working over my patient. I carefully washed
the wounded wing with lyvsol solution and after
drving it with cotton. dusted it over with aristol.
After the wound was dressed, [ had my son
hold the bird while I carefully placed the wing
in its natural position, and wound lantern slide
hinding-tape arcund the bird. covering the en-
tire wing, but leaving the lacerated tissues ex-
posed.  After the gummed tape had dried. the
injured wing was immovably seeored. [ placed
the bird in a large box covered with wire net-
ting provided with a small branch, on which he
promptly perched and proeceded to preen his
feathers.  This looked promising. The bhird
showed interest in life. The only treatment |
gave him from now on was an eceasional dust-
ing of the wound with aristol.

On a diet of elderberries and meal worms
my patient seemed to lose no weight. [ am sure
that his appetite was fine, and we were now so
theroughly  acquainted that he promptly an-
swered me with a very low melodions call. and
seemed much pleased when he hopped on my
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Mnster Frye with o Cedar Waxwing thal he rescued
from a cat. Pholograph by Mr. Keller.

finger lo be taken out for an airing. Strange
to say he never made a single attempt at Aring.
After ten davs the healing process had so favor-
ably progressed, that [ considercd it safe to
remove the tape.

I prepared a warm bath in a suitable dish and
submerged my paticnt up to his neck for about
ten minutes, [ conld now remove the thoroughly
softened tape without trouble, and after rinsing
the bird in several changes of clean, warm wa-
ter to remove all traces of gum, I carefully
wiped my protege with cotton and set him on
the braneh of a cedar tree in front of the porch.

The last treatment was apparently the least
appreciated. My patient became so resentful
that he even tried to hite me, and he certainly
looked as if something awful had happened to
him.

On examining the bird 1 found Lo my satis-
fnction that the wound had healed perfectly:
the injured wing drooping a little,

After sitling in the sunshing for about an
hour, the hird began to elean and arrange his
plumage.  He worked particularly on the wing
that had been bandaged and to my astonish-
ment he finally flew from the eedar tree to the
top of a shrub near the fence, a distance of
about thirty feet, without an effort. From now
on I left my patient unrestricted. Of course
I furnished him meals, but he had to find his
own lodging.
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THE CEDAR WAXWING HESTORED TO HEALTH
The bird is perchied on one of the many bird food <tations placed in Mr, Keller's ganden.  Photograph by Mr. Keller,

Within a few davs the bird was at home in
the garden, flving all over the place. but choos-
ing a haunt among the evergreens, as a favored
spot.

At roosting time [ would go out and call,
which he promptly answered. until 1° had lo-
cated him., If he roosted too low, or too near
the outer edge of the tree, | would guide him
to u higher and safer spot. and he always fol-
lowed my suggestions and stayed where 1 put
lim.

Bunches of elderberries suspended from the
perches of the food houses were readily located
and the bird would fly to the food stations when-
ever he got hungry, and lo this very day [ find
small elder bushes growing all over my garden
that were propagated from the berries that the
waxwing dropped.

Three weeks had gone by and still the bird
remained with s, He would come to me when 1
called him and take a meal worm from my hand
without fear. Not even Teddy. our Airedale,
seemed to disturb him in the least. He had
ahsolute confidence.

By this time [ considered the bird as a fix-
ture of the garden, and [ even went so far as
to make preparations for the winter by gather-
ing and drying elderberries, but I lost my little
boarder in a natural but most pleasant way,

One afternoon while working in the garden,
I heard a number of cedar birds eall, which my
little protege answered, and in a few moments
a flock of about fifteen birds alighted in the
evergreens, | hurried over and arrived just in
time to see my hird join the others, and depart-
ed with the flock without saving adien or au
revoir. He had answered the “eall of the wild."

I had telephoned that very afternoon to Mr.
Frye, inviting him and his tender-hearted little
son to call and see how splendidly the bird had
recovered.

When Master Fryve arrived about an hour
later and I told him about the bird’s departure,
he looked somewhat disappointed, but turning
to me he thanked me and with a smile of satis-
faction said. 1 am glad he got well.”

-
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AN OKAPI REARED IN CAPTIVITY

A Berciax Woaman First To AcHIEVE SucCEss

By Hersenr Laxg, LS.,

I:\' a letter from Faradje (Uele, Belgian Con-
go) dated April 2, 1919, one of the most

obliging Belginn friends of the Congn Expe-
dition of The American Museum of Natural
History, the Hon. Charles Smets. communicates
some dnteresting notes on the rare okapi, The
readers of the Burnienix, who perhaps remem-
ber the article on the okapi in last vear's May
number, may welcome additional information on
the subject.

The members of the Congo Expedition always
shared Dr. Hornaday's belief in the possibility
of rearing a young okapi in captivity, provided
there was a sufficient supply of milk during the
carly period and we have already deseribed
how through the lack of milk we lost the voung
okapi captured alive in the heart of Afriea for
the New York Zoological Park. We are there-
fore delighted to hear that what to many seemed
impossible has now been successfully  accom-
plishied,

Judge Smets was greatly surprised recently
to see a nearly full-grown female okapi, which
to all appearances had made its home in the
Post at Buta, in the Uele.  Inquiry revealed that
it had been caught when voung by the natives
and reared on the bottle by Mrs. Landeghem,
the District Commissioner’s courageous and re-
sourceful wife, Through her devotion and pa-
tience the animal grew up astonishingly well
and tame. Think of an okapi considered by
all the shyest of forest animals, walking freely
and fearlessly abont the Post, where hundreds
of natives come and go.  This okapi even gath-
ered muech of its own food. [t loved to browse
upon the bushes of exotic rose mallows (Hibis-
cus) and especially on eroton (Phyllawrea),

Azal. Caralor, Depariment Mam malogy, dwmerican Musenm Nafural Iistary,

planted all over the Post for decorative pur-
poses, the lalier on account of the variegated
glossy leaves. Sweet potato leaves, thrown into
the stable where the okapi spent the night,
also seem to have been partly responsible for
its healthy growth. Strange though this disclos-
ure may seem, it is very encouraging with regard
te the possibility of keeping okapis alive in
eaptivity, and at the same time verifies our field
observations, upon which we based the state-
ment that Okapis feed on many kinds of bushes
nd are by no means restricted to one speries
of plant, on the ocenrrence of which some nat-
uralists have tried to explain the okapi's lmited
range.

Judge Smets made another curious observa-
tion. As in the givatle, the n]{up:i'_& prehensile
tomgue is the means by which the leaves are
grasped and introduced into the mouth without
aid from the lips, which are closely attached to
the skull, although heavy and readily movable
in the giraffe and camel. But this tongue per-
forms even more remarkable feats, Oeensional Iy
the flexible, muscular tip is ealled upon to reach
far backwards to relieve the eyes of the annoy-
ance of flies and to remove impurities lodged
therein,

Mrs. Landeghem deserves the hearty congrat-
ulations of all naturalists for so suceessful an
enterprise, she being the first to rear an okuapi
for though several were previously captured,
they have all perished. During a time when
her country was passing through so many trials
she endeavored to add o new jewel to the Bel-
gian Zoological Garden in Antwerp, which will
now be the first to have the honor of exhibiting
a live okapi. Mr. Lebrun, an official of the
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BLEATING FOR HIF MOTHER
He wus enplored ol Ninpu, Belgian Conga, in 1003, by the Amercan Musenm
Phote

A voung okapi thal wos deslined for the Zoclogical Park.
Expedition.

Belgian Government. and himself a lover of
animals and an excellent naturalist. will take
the okapi to Belgium. No one is better fitked
for the task and there is excellent reason to
helieve that his efforts will be crowned with sue-
cess. Let us hope that this record will introduce
a new era, affording an excellent opportunity
for the closer study of many of the rare Congo
mammals which have never before been exhibit-
ed alive in any zoological garden,

THE FRIGATE-BIRD POST OF THE
PACITIC,
By E. Horkixsox, M.B.. D.5.0.
From Azvicultural Magazine,

N a note to a paper by Bowdler Sharpe on
I a few birds from the Ellice Islands |7 Pro-
ceedings of the Zoological Society,” 1875, p.
274|, the Rev, S. J. Whitmee, a missionary in
the Pacific, writes on one of the very last birds

wraph by Herbert Lang

one would expect to hear of in captivity as
follows:

“The frigate-bird . . . . is domesticated by

the natives (of the Ellice Islands), and when

I was there in 1870 | saw scores of them

about the villages silting on long perches

erccted for them near the beach. The na-
tives procure the voung birds and tie them
by the leg and feed them till they are tame.

Afterwards they let them loose and ther go

ont to sea together to et their food and re-

turn to their perches in the villages at in-
tervals.”

Some little time back, before [ had come
across the above, 1 had heard a slightly differ-
ent version of the same from a friend of minc.
much of whose life had been passed in the Solo-
maons. Gilberts, and other little-known Paeific
Islands, In many places he had often seen cap-
tive frigate-birds, but in one particularly iso-
lated island or group the natives had got as far
as using these birds as postmen! These island-
ers were dependent for the little outside trade

[73]
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they had on very oceasional (sometimes at in-
tervals of two or three vears) arrivals of trading
schooners,  These never made the islands under
ordinary circumstances, as they were <0 remote
from the wsual routes and also so poorly fur-
nished with the usual matters of trade. bot
would no doubt do so “if sofficient inducement
offered.” as the steamer announcements put it.
One of the places which the traders regularly
visited happened to include a nesting site of the
frignte-hirds. It was |!'|J.' means of this that our
islanders (1 believe they were part of the Elliee
group, but am not sure) communicated with the
outside world.  Just before the nesting-season
they canght a certnin mumber of birds to whose
legs they tied bladders: after which they let
them go. The bladders contained picees of
stone. stick, shell, ete., which constituted the

age. This alwavs referred to the amount
of “trade” (copra. pearl-shell. or whatever it
wias ]'1.‘::!:.{_\' for removal. As far as my inform-
ant knew, no more personal news was sent, at
amy rate nothing written, for that was an arl
beyvond them. In due course the birds repaired
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ta their breeding-place.  Here any would-be
visitor canght any bladder-bearing bird he saw,
and no doubt decided from the news thos
brought whether it was worth his while making
the journey to their place of origin.  That it
would be easy to caleh the nesting-birds is ob-
vious, bul how the first captures were managed
is by no means so elear.  If they were caught
just before the breeding season, they must then
have been full-winged. This point never struck
me Lill T read the missionary’s note; his were
caught young, and this may have been the ease
with the others also, but even so. where were
they eaunght? It could not have been at the
breeding-place, for then there would have been
no need for the employment of the birds as
messenpers. for the message itselfl could have
been left by the eatehiers, and liad a more cer-
tain chance of mecting the eve of the proper
recipient.  The whole point of the need for the
birds was the remoteness of the islanders in
question and the single breeding-place which
was nsed by every bird for hundreds of miles
round.

THE TROPICAL RESEARCH STATION

By Wittiam Brene.

HE Sceicty’s Tropical Research Station in
British Guiana was established in 1916 at
Kalacoon on the Mazaruni River. Late in

1917 the work was continued for a short time
directly across the river within the park-like
boundaries of the Penal Settlement. Early in
April of the present vear, it was shifted upriver,
to the apex of the trinngle at Kartabo where
a permanent home has been found. The large
bungalow which is being nsed as a laboratory
was erected n number of vears ago by an Amer-
ican mining company who ceased work after
taking out $800,000 worth of nuggets and dust.

The Station is at the very point of juncture
of the Mazaruni and Cuyuni Rivers (sce map
in Zoological Secicty's Bruueris, Julv, 1916, p.
1.370) and is of considerable historical interest.
Over three hundred vears ago. the Dutel settled
here. built a little Stadi Hans and raised cas-
sava.  They bronght bamboo seedlings from
Java and planted them. and today there are
more than a score of clumps of giant bamboos
ahout the laboratory. Now, as then, the jungle
comes up behind to the very edge of the elear-
ing, and so abundant is the wild life that for
three months none of us have been more than a
mile away from the lnboratory.

Within ten minutes walk are sandy and rocky
beaches, mangroves, grassland, swamp and high
Jungle, ench with a wealth of life peculiar to
itself. The front gallery looks out upon a wide
expanse of water—the junclion of the two great
rivers, one bringing gold-bearing sediment from
Venezuela, the other with the flotsam of strange
seeds  from  far distant Brazilian  mountain
streams.  Sometimes terrific wind storms sweep
down on us, bending the bamboos and blowing
our macaw off his perch, followed by driving
rain which floods onr compound gutters, and
cuts deep channels in sand and white clay
banks. Half an hour later the water is like o
silvered mirror, broken now and then by dol-
phins. or fresh-water fiving fish, or great pacus
and lucanannis, which come op, roll, and de-
seend in the swirl of their own vortices,

A eareful enumeration of the sounds alone
which we hear from the laboratory during a
period of twentv-four hours would indieate the
diversity and abundance of animal life at Kar-
tabo. The morning chorus heging at 5:30 sharp,
with the loud eries of the kiskadee, and the
songs of our nesting wrens, and works up to a
climax with such varied noises as the roaring
of the red howling monkeys, the vapping of
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toucans and  the squecks of hymminghirds,
Prl-‘iﬂill;{ over seores of sounds, there come Lo
mind at high noon the eries of earacara hawks,
the splashing of great fish in the warm water,
the high notes of white-fronted antbirds on the
battle front of army anis, and the hammering
of giant h‘lHld'mvkurﬁ. Then toward late after-
noon we hear the shrill eries of parrakects
swinging in compact flocks down to roost in our
bamboos,  With them come the soft night notes

of great black caciques,

The 6 o'clock cieads, or “bee.” as the natives
eall it, lifts his rasping wail almost on the hour,
and nshers in the evening sounds.  When the
tinamous have elosed their sweet, plaintive trills,
the great trec-toads take up the harmony, and
send reverberating, rumbling roars far across
the water. Then come the night-hawks, the
who-are-yous. the great tree-crickets and finally
the poor-me-ones from the distant swamp.

There are only three of us in the Station at
present, but we have much company. There are
seven leaf-nosed bats which hang in a tight
little buneh from the rafters, and hawk past onr
lamps, winnowing the air about our heads for
the inseets which come to the lights. Then
there are tarantulas,—grev and brown.—which
come out and cateh big moths and bectles, and
finally a multitude of geckos, which scurry
across the walls and oceasionally utter their
quaint little shivering ery.

We had an automatic house-cleaning one day,
more thorough than sand blast or vacuum
cleaner. when the army ants invaded us and
sent five columns into the house from different
points, the end of each spreading out into a
living network whose meshes closed upon every
ereature, spider, lizard, hat, moth, centipede or
scorpion which fell within them. We ate a meal
or bwo silling on the lable while the ants in
legions ran about beneath. These soldier anls
with their great curved seimitars of mandibles
are a very good reason why one does not linger
long in the vicinity of an attacking column of
these insects.

Here at Kartabo we have begun that work of
naturalists, which is endless. Though we spent
our whole lives in this ene spot, we conld do no
more than to outline the problems. Here we
have begun a collection of mammals—skins.

skeletons, and whenever possible, living ones,—
and within walking distance have already
gathered over thirty species, ranging f}'um a
tiny mouse opossum Lo a t'ull-gmwu Jagunr
which was secured only after it had killed many
sheep and cows across the river.
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Here we have chosen our various fields of
work and thenn,
But often it taxes all one's resolulion to e dis-
secting a speeimen, and looking up te see an

t'!llll.'.'l\'l.:r [ £ |.-||:|r:-1|_|.rr|.|:r (1]

Indian with some strange animal, or one of the
servants with a new ﬁ'ug or i leaf hllﬂt'!‘fl}'. ar
caterpillar with woheard of markings, or an
orchid which has suddenly come into bloom; or
to listen Lo a strange new bird nole ringing ont
from the jungle nearby,—and to disregard all
these and keep on trying to et at the wherefore
of the one thing in hand. Reading Herbert
Spencer in a subway rush-hour ear, or disenss-
ing an oriental theory of relaxation at a crowd-
ed afternoon tew, are quite comparable with the
Htllli_‘-' of a single et or factor ab our Ii1|.1:;_v'||.-
laboratory, except that in the first casc, the dis-
turbance is from unworthy disteactions, in the
latter from o
subjects.

multitude of equally alluring

THE TERMITES OF KARTABO.

By Avenen LEumensox, Jn.,
Research Assistant, Tropical Rescarch Station.

N the tropical jungle of Guiana every stump
I and every decaving log has one or more col-

onies of termites, and nearly every stick or
fallen branch has been eaten by them until only
a shell remains.

These interesting insects show a high special-
ization in social development, ns high, probably,
as the bees. wasps and true ants. However, be-
cause they exhibit many primitive characteris-
tics of development and form, they are placed
near the bottom of the classification of insects,
while the other social inscets are considered the
highest. :

They are undoubtedly a gronp which separ-
ated enrly from the rest of the inseet world and
the development through the ages has been along
exceedingly interesting lines of specinlization,

In addition to their great interest from an
evolutionary standpoint, they are of high im-
pertance economicallv.  Where they are abun-
dant, they do immense damage to houses, books
and timbers, often not suspected until the wood
collapses or the books are taken from the shelves.
The troe home of termites is near the equator
where the largest number of species are found.
They gradually hecome less numerous as they
approach the temperate regions. only a few spe-
cies renching as far north as Canada,

Kartabo, in the midst of the tropieal jungle,
offers an immense field for observation upon
these interesting insects. In three months' time,
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forly-five species have been found within a mile
of the station. In one ten-fool square of aver-
age jungle taken haphazardly I have found fif-
teen eolonies of three different species, and in a
similar square nearby [ have found four differ-
ent species in five colonies.  The presence of
these termites would have been unnoticed by the
casual observer, no nest being visible.

There are, however, large conspicuous nests
upon the sides of trees, often far up among the
branches. lLarge covercd passageways lead
from the nest to the ground and to the dead
branches in the trees. Some of these nests are
of considerable size, reaching a height of five
fect, with a diameter of three or four feet.
These large nests contain from two hundred
thousand te five hundred thousand individuoals,
all of which are nymphs or sterile workers and
soldiers, with the exception of one king and one
gqueen which reproduce for the entire colony,
A queen which was procured from one of these
large nests was about an inch in length with a
greatly enlarged abdomen. I kept her cighteen
hours, during which time she laid two thousand.
nine hundred and thirtyv-eight eggs. This makes
an average of bwo and three-fourths o minute
or about four thousand a day.

Queens over two inches in length have been
procured near the station. The roval couple
ocenpied a large cell near the center of the nest.
From this cell passageways extended in all di-
rections throngh which the workers pass as they
carry cugs to adjoining eells.  In contrast to
the thick-walled interior of the nest, the ont-
side is of a flimsy construction with a shell-like
covering. The nest was defended by a large
number of soldiers with o long pointed conieal

prajection on cach of their heads.  They eject
a strong smelling sticky ifluid from these projec-
tions.  These soldicrs lack conspicuous mandi-
bles, but soldicrs of other species possess large
mandibles of a great variety of form. These
exhibit remarkable adaptations. Several speecies
have asymmetrienl mandibles whieh they snap
as we snap our fingers., These are nol used for
biting. but are adapted for snapping, the soldier
being able to jump four or five inches by this
aetion.  The typical soldier, however, uses its
mandibles for biting, some of them being able to
deaw blood. A few species lack soldiers alto-
wether while others lack the easte of workers.

Termites are nsed as food by a large number
of jungle samimals. A small anleater, brought
in by our Indian hunter, had eaten one hundred
and fifty thousand termites of two species. and
ligards, [rogs. spiders, anis, wasps, fish. and
birds have been observed to feed on both the
winged forms during the swarming Hight and
upon the wingless soldiers, workers and nymphs.

The nests are used for cover and protection
by a host of animals. We found one nest with
six large lisard cgps in the center almost ready
ko hateh. Many inscets use Lhe nest for shelter,
but most interesting of all, are the true goests
which live with the termites. feeding upon waste
matter, dead termites. and even preving upon
the live oncs.  Several orders of inseets are
represented as guests, the most common of which
are beetles,  Some of these insects mimic the
termites in a remarkable manner.

Practically nothing, as vet. is known con-
cerning the life histories and associations of
these tropical species and many of them are
undeubtedly wholly new to seience.

MAJOR W. REID BLAIR, D. V. S,

By W. T. Hoerxapay.

HE most important contribution of the
Zoological Park to the war was Major
W, R. Blair, D.V.5.

Immediately following Ameriea’s declaration
of a state of war with Germany the greatly val-
wed and highly esteemed veterinary surgeon of
the Zoological Park at once offered his services
to the War Department.  In view of the great
number of horses certain to be required by our
army in France. and the high cost of placing
them there. their conservation beeame a matter
of prime importance. It was said that the av-
erage life of a horse in the French army. in the
real zone of war, was about five days!

Dir. Blair's extensive experience in the treat-
ment of animal wounds and disenses constituted
an asset of pronouneed value, and it was a pleas-
ure to observe that this fact commanded imme-
diate recognition and respect.

The following record of Dr. Blair's enlist-
ment and serviees in the army is copied from
the Journal of the American Feterinary Medi-
cal Assaciation for July, 1919

“Major Blair was commissioned in the Veter-
inary Corps on November 28, 1017, ordered
to temporary duty in the Surgeon General's
Office on December 19, 1917, and on December
22, 1917, was ordered to Camp Lee, Va., for the
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purpose of organizing advaneed Velerinary
Huospital No. 5 for duty overseas. ‘This hos-
pital was composed of 311 enlisted men and

seven officers,

“After a period of training at Camp Lee
and Camp Hill, Major Blair and his organiza-
tion sailed from Newport News on May 9, 1918,
landing at St. Nazaire, France, the latter part
of May. 1918 l!'l.'lrl]l.‘[li.'ll{'l;i" after ].‘Lu[ijug, his
hospital was assigned to duty at Auxiliary Re-
mount Depot No. 1, Base Section No. 1, at St
Nazaire. Finding no adequate Facilities here
for quarantine and hospital treatment of the
large number of animals suffering from stran-
rles, influenza, pneumonia, ete., a series of bar-
racks oecupied by French Colonial Troops were
obtained from the French authoritics, and after
these were vacated the barracks were converted
into a model hospital.  This hospital was lo-
cated about three-quarters of a mile from the
Remount Station, so that all contagious or in-
fections diseases were removed from the Re-
mount Depot.  After the hospital had been in
operation two months, it was visited and in-
spected by the Commander-in-Chief of the
AELF., with a number of his staff, ‘The ar-
rangement of the hospital and the work of the
organization were highly commended by Gen-
cral Pershing.

“On Aogust 1, 1918, Major Blair with his
organization was ordered to the Headguarters
of the 3rd Army Corps, with station at Mezy-
on-the-Marne, for the purpose of assisting in
the evacuation of animals doring operations in
that vicinity,

“On Aogust 22, Major Blair with Hospital No.
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G was ordered Lo the Headguarters of the bth
Army Corps loeated al Toul. Here, he was as-
signed as Corps Veterinarvian of the ith Army
Corps, and the command of Veterinary Hospi-
tal No. 5 taken by Major Nelson,

“In his capacity as Corps Veterinarian, Ma-
Jor Blair organized the veterinary serviee pre-
paralory o the Hh Corps’ participation in the
St. Mihiel drive during Seplember 12th to 13th,
The veterinary service of the evacuation of ani-
mals during this drive received the commends-
tion of the Corps Commander, General Dick-
.

U Major Blair's recommendation, a num-
ber of concrete dipping vats for the prevention
and  breatment  of mange  were  established
throughout divisional areas so that animals
could be treated without evacoating them to the
hospitals in the rear. This method of treatment
was highly suceessful and met with the hearty
approval of the organization commanders who
were universally opposed to the complete evae-
pation on account of no replacements being
available during this period.

“After the Armistice, Major Blair accompa-
nicd the Headquarters of the #th Army Corps
when it became a part of the Army of Occu-
pation in Germany, finally locating at Cocliem,
Germany, where he remained until relieved by
Major English and ordered to the United States.
Major Blair reached the United States May 22
on the 3. 5. “Imperatoe.” Upon his arrival in
the United States, he was ordered to the office
of the Surgeon-General for report and was dis-
charged May 31, 1919,

“Major Blair expressed himself as having en-
joved the Army and as having received the very
best kind of co-operation during his serviee in
the A. E. F. Having commanded both veter-
inary hospitals and the veterinary services of
Corps Troops, it enabled him to gain a very wide
and valuable experience, and his views on re-
organization and the needs of a properly-organ-
ized veterinary service have been greatly ap-
preciated.”

Major Wm. Reid Blair, V.C., was honorably

discharged from the Veterinary Corps, May 31,
1919,

Immediately npon being muostered out of the
army, Major Blair resumed his position and his
duties at the Zoological Park, where officers,
men and animals welcomed him with open arms.

™
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HOW BIRDS OF PARADISE ARRE
CAUGHT.
By Ax Owp Avsrnaniax Binn-Lover.

From dvicultural Magazine.

ECENTLY, Mr., J. E. Ward arrived from
New Guinea with a large and  varied
collection of this wonderful  conntry's

birds, each of them a treasure in itself. To see
them makes one long to have them all in one's
aviaries. There were not only a large number
of birds of paradise. such as the sreat, the kinge,
the six-wired, the magnificent. the superb, and
the long-tailed but alse six specimens of (he
“blue bird™ species | Paradisornis rudofphi }—
the largest number ever brought alive oot of
New Guinea by any collector.  'Uhere were also
beauntiful parrots of all colors, pigmy parrakects
in blue, vellow, black, and white; different spe-
cies of rails (some looking like sparrows on
stilts ) ; zorgeously colored fruit-eating and some
'H.'lf‘d't':lt[ﬂ_l: ]}i_ifl.‘u:ll-» not much hi;,:;_-ur than star-
lings. Further.some lovely wrens and other soft-
billed birds, New Guines finches of the nun type.
and a new species of chestnut finch. The golden-
erested bower birds were worth special mention,
and the gems of the collection were the long-
tailed kingfishers and wonderfully-colored pit-
tas. Of minor importance. though attractive
enough, were the red-eved glossy starlings,
quails, and minahs, and various others I cannot
just now remember. Besides birds, Mr. Ward
brought a new species of wallaby and a collee-
tion of reptiles. which, by their wonderfully
vivid colors aroused the admiration of even those
who are less friendly inclined towards snakes
and lizards. I asked Mr. Ward to tell me how
he procures his birds, and he was good enough
to do so and give me permission to relate some
of his observations and experiences in the *Avie.
Mag.™ 'This is what he told me:

“Port Moreshy is generally the place where
the outlit for an expedition into the interior of
New Guinen is procured. A collector’s license
has to be obtained. as well as a specinl license
for the taking of birds of paradise, dead or
alive. The fees for both are about £25, and
the number of birds of paradise permitted to be
taken are stated on the license.  As one eannot
leave British New Guinea excepl i Port Muores-
by the conditions of the permit are strictly en-
forced, and an official counts the birds before
they are allowed to leave the country. Around
Port Moreshy, in fact within days of it. nothing
of value in birds could be caught. The collect-
ing grounds as far away, along the Agnbung
River, the Fly—or St. Joseph's—River, which

are reached vie Yule Island,  As one teavels in-
land there are loealitios met with, as in Australia,
devoid of natives and birds, simply beeause Lhere
is nothing to eat for cither—it is desolation,
T eross these distriets with a teansport of birds,
the food for which has to be gathered on the
way, is a very tryving matler.

“The king bivd of paradise and the great bird
of paradise are the first to be met within the
sultry river Hats, and to obtain them is com-
paratively casy. Mr. Ward says the catehing
of the great bird of paradise is quite a relig-
ions ceremony with the natives, and although
hie tried lard during his several visits to be
allowed to be present he never suecceded in
seeing one canght. The men whose job it is
to cateh them must not eat meant for days prior,
besides conforming to minor regulations. After
having absented themselves from the villaze the
women will earey their food (taro and bananas),
leaving it on the track unseen by the men. The
birds are canght in their dancing-tree  with
snares, the most favorable method being a dou-
bie slipknot placed around a limb of the branch
of the tree in such a way that when the bird
gets his foat into the noose the cord Lightens on
to it, and releasing itself from the branch. leaves
the bird dangling. Another way is to spread
fine meshed net a little below the dancing birds,
which, when frightened, will flv downward to-
wards the under serub and thus become entan-
gled in the nel. The six-wired also dances, and
like the magnificent, performs on a ledge on the
ground, The long-tailed bird of paradise dances
on vines which spread from tree to tree, using
them in the same way as children would a swing.
The natives. knowing the hirds' dancing-vine,
build a little hut or shelter close by, and when
the bird daneces and is unconscions of its sur-
roundings they grab it by the tail, the feathers
of which are so tightly wedged into the body
that they withstand the struggles which follow.”

Mo Ward got his blue birds of paradise 6.000
feet high in very hostile eountry, and savs the
natives there are the most superstitions he
ever met with in New Guinea.  Whilst he was
able to make himself understood amongst the
tribes lower down in the Motu language. a sort
of Esperanto in New Guinea, he found here the
greatest diffieulties, and even his interpreter left
muel to be desired.  To make the natives under-
stand the kind of hird he wanted he drew and
painted the blue bird, noting the exclamations
of the natives when they saw it. In this wise
lie learned the native name for it, being manika.
He stayed in this village for several weeks, hut
neither presents of tobaceo, knives, tomalinwks,
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nor the mucl-valoed of all. “salt.” conld induce
the natives to eateh the much longed-for hlue
bird for him. Eventually. he decided to make
use of their saperstition. and coiling o large
snake around his neck. wallked throueh the vil-
lage. He tells me that the effect of this trick
upon the natives was most comical, "The street
emplicd itsell as if by magic, no native heing
visible.. He then instrueted his interpreter to
tell’ them that the snake was lis brother, and
that he had decided to deparl but leave his broth-
er behind. and as he had many cousins he would
enll them all, and the village would be alive
with them because his brother was VEEY angry
that llll:‘_'l' had taken his presents and not |,-.-||_|_Lr!|1
him any blue birds! He evidently succeeded
bevond expectations for u day or two after the
first pair of blue birds arrived, being followed
within a few days by another eleven! Unfor-
tunately, the natives are very cruel in carrving
the birds they bring in, tyving them tightly by
the thick part of the leg to poles with head
downward; when resting they are just pitched
anywhere, so that a number are half or quite
dead on arrival. Mr. Ward considers that the
blue birds are not at all rare, but being a kind
of sacred bird it is hard to induce the natives
to cateh them. Other hirds, especially those of
bright plumage, the feathers of which they use
themselves in their dancing costumes, they will

readily bring in in any number. In this altitude

Mr. Ward also obtained his superbs and long-
tails without trouble. As far as he conld ob-
serve. the king bird is the only one which does
not dance or perform in some way. Parrots
and pigeons are very plentiful. and form the
main item on the menu. The natives eateh them
with snares and bring as many as required for
small remuneration.

One of the most interesting birds is the gold-
en-crested bower bird, which is taken in the
net.  The bower of this bird by description
must be most remarkable. A straight little sap-
ling perhaps two feet high is selected, and in
some way the bird kills it and strips it of its
leaves. Then he will plant in a eirele around
this little Hagpole, in the shape of a little mound,
moss, which in this ever moist and steamy at-
mosphere grows very quickly, He will then
place a dead stick from the outer rim of the
mound against the npright. and build a network
of little sticks up the upright and the lean-to
stick. leaving an opening on the mossy mound
through which he plays.

One of the most common birds of New Guin-
ea is a gorgeonsly plumed, long-tailed kingfisher.
Little bovs eateh them any time they want to,

taking the half-curled bark of a banana tree,
and fastening a grasshopper into the centre.
Two or three inclies eneh side of it they fix a
snare with the noose upright inside the bark,
Having located the bird. they put their Lrap
on the ground elose by, and elapping their hands
s as to attract the altention of the bird, they
wilk backward away. The bird invarinbly
swoops down in a half-cirele. and if he is noi
caught on his way to the grasshopper, he zen-
erally finds himself in the noose gelting away
from it. T'o catel these birds, which get their
food on the wing, s one thing: to l-u'i'p them
is another. Mre. Ward, afler losing scores of
them for want of live food, conceived the idea
of bleaching the flesh of pigeons—the only meat
available—and getting the natives to hunt up
some white grubs. such as are found in decayved
wood,  He commenced by tying small pieces of
this bleached meat on to the white grubs, Each
day the grub became smaller, the pieee of meat
bigger; eventually there was only the still-mov-
ing head and the meat attached. In the end
even the head went. and Mr. Ward was repaid
for his infinite trouble and perseverance by
bringing a number of these lovely birds, living
on meat, to Sydney—probably the first seen
alive ouk of New Guinea.

Altogether, the food question for birds dur-
ing transport must have been very trving: in
many districts Mr. Ward could only get green
bananas, and the artificial food brought along
would go sour an hour after opening the air-
tight tins. Also the trouble he had with his
earriers, espeeially in lostile country. needs
remembering, and would dishearten anvone less
enthusiastic or energetic. On account of their
quarrclsomeness, many of his birds liad to be
transported in separate cages: others would fight
through the bars of their cages and destroy or
maim each other. and as the native track through
this endless jungle is but the width of o man,
the eages would bump against any obstacle—
little would it trouble the natives if these valu-
able birds suffered or not. From a height of
G,000 feet up mountains and down paths almost
perpendicular, over ridges sharp as razors with
a comsignment of rare and valuable birds, even-
tually landing them in wonderinl condition—
one might say almost ready for showing—is an
achievement of which anvone might be proud.
It is anly the few of us—like the writer of this
article—who have traversed am inhospitable
country similar to New Guinea. suffering the
terrors of the tropical jungles. and that scourge
of all tropical countries—malarin—who realize
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A FURPLE FINCH AT A KELLER FOOL-STATION

Here isa bired fm.nl.‘t;.[i.nu that is ol pleasing io the eve and usefol ns well, A combination of b lopper prineiple and e
westher vine, it holds a rencrous supply of secils that constantly rons downe the slide (o the focd shel amd $he iin on the

top of the station besds the sabmarine like TNy

ghi up into the wind’s eve, On each sidle, bwo Lliny glass covered

porks adimit the light 1o the food -shelf, which, thanks to e inzenuily of the designer, |- always dry amd shelbered
The binds seon learn Lo palronize these graceful Hitle stations, clinginge 1o (e suler pereh, while in e hym

minz wimd the food sane bosses saroand

¢ o tiny ship and thrust= its nose into (e teoth of bhe storm

Securely sheltered, the little waifs cat their 6l of seeds and then glve way 1o olliers,
I'hotograph by E. F. Keller

what it means to collect live birds in the virgin
forests.  Sick or well, the birds have to be fed
and watered, vet how many of ws—the Incky
possessors of tropieal bird treasures—realize
what hardship and bodily misery it may have
cost the collector to eobtain the specimens we
now admire in our aviaries?

THE MURDER OF THE BIRDS.

Lagr or THE Sga-EAGLES OF TIHE SHETLANDE,

rent number of “Bird Notes and News™ of

the last of the white-Lailed or sea-eagles of
the Shetlands. This is also believed to be the
last of the British race of these noble birds and
has only survived to the present day through the
protection afforded by the Watchers of the Royal
Society for the Protection of Birds (23 Queen
Anne’s-gate, S. W.).  She had outlived her mate

j_ BRIEF obituary notice appears in the eur-

for eight vears and grown quite white: but for
several vears after the disappearance of the
male bird—probably shot in some unprotected
area—she haunted the old nest and watehed and
watibed.

The Seciety unfortunately was too late to
preserve the British ernes, and man’s hand had
been  too lomg against them., Down to 1836
it was the custom of the “Commissioners of
Supply,” in an outburst of economic zeal not
unparalleled in later days, to give 3s. 6d. for
every eagle killed. The eollector did his best
to help in the destruetion, one writer, who visit-
ed Shetland in 1837, mentioning that he obtained
vight specimens.  Since then the resident birds
and also wandering individuals have been eager-
Iv shot “for preservation,” with the result that
the British erne has now to be added to the
list of exterminated birds lost forever to this
country’s fauna.—ZLondon Ohserver, April, “19,




ALONE 1% THE WORLI HAS AN TDEA
1 wanl my molher 1 i baer sopmebiow™

FIND= A BHOTHEHR FINDE ANOTHER BROTHER
“1 feel a it cheorlul™ 1 lselieve 1 eould lick something”

THE FAMILY UNITED el
“Phse peanits ute prelty gomd, The woeld fen’t such o had place after all”
Fhotozraphs by Elwin R. Sanborn
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BULL CREEK FLAT GROVE
Louking west across the South Fork of the Eel River and up Bull Creek, August 1917
Humboldt County, California.  (Ses Page 112)
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SAVING

THE

REDWOODS

By Mapisox Guaxt

AN Accouxt or THE MoveEMENT DUriNg 1919 10 PrEsErVE THE REDWOODS
OF CALIFORNIA

HILE the cause of conservation of game
and forest in the United States has ad-
vanced with a rapidity and with a de-

gree of public support that could not have been
anticipated by the early conservationists, never-
theless it has been too slow to keep pace with
the forces of destruction. Members of the Zoo-
logical Sociely know only too well that the ever-
inereasing siringency of game protective meas-
ures has failed to save many species of our wild
life outside of national parks and other sane-
tuaries, and that in them alone the game will
find its final refuge.

The forests are now threatened with annihila-
tion, It is officially stated that at the present
rate of destruction the old stand of forests in
the United States will all be eut over within
the next sixty vears. It will not last sixtv years
because the new and efficient methods of logging
by machinery now generally introduced are not
only more rapid, but make a clean sweep of ev-
ery standing stick, while the old method left be-
hind many of the smaller trees as well as a few
giants which were defective and not worth cut-
tingr.

The most serions threat of devastation,—cer-
tainly the most dramatic.—is the impending de-
struetion of the giant Redwoods of the California
const, and the following pages are devoted to
a description of the efforts being made to save
them.

History of the Sequoia.

The genus Sequoia, to which the two surviv-
ing species of the great trees of California be-
long. is a member of the Tarodiaceae and stands
widely separated from other living trees. This
genus together with elosely related groups once

spread over the entire northern hemisphere, and
fossil remains of Sequoia and kindred genera
have been found in Europe, Spitebergen, Sibe-
ria, Alaska, Canada and Greenland. Changes in
climate and other canses have led to their grad-
ual extinetion until the sole survivors of the
genus are contined to California, one to high
altitudes in the Sierra Mountains, and the other
to the western slope of the Coast Range. Fos-
sil leaves and cones of gencra closely related to
Sequoia occur in the rocks of the Jurassic and of
the Trias. and the members of the genus Sequoia
were common and characteristic trees in Cali-
fornia throughout the Cretaccons.

To give some idea of what this bald statement
means, these trees, virtually in their present
form, flourished in California before the mam-
mals developed from their humble, inseetivorous
aneestors of the Mesozoic and while the dino-
saurs were the most advanced form of land ani-
mals. The mountains unon which these Lrees
now stand contain fossil records of early Se-
quoin-like trees, proving that this group abound-
cil before the rocks that constitute the pres-
ent Sierras and Coast Ranges were laid down in
the shallow seas, to be upheaved later and erod-
ed into their present shapes. In the base of
AMt. Shasta and under its lava flows, the ancient
rocks are marked with imprints of their leaves
and cones,  Such antiquity is to be measured not
by hundreds or thousands. but by millions of
vears.

While the duration of the family, of the
genus, and even the existing species, or species
s closely allied as to be almost indistinguish-
able, extends through such an immense portion
of the earth's history. the life of the living trees
is correspondingly great,
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The Sequoia is not only the oldest living thing
it earth, but it s the tallest teee on earth, and
we lave no reason, so far as onr paleo-botanical
studies have gone, o believe that there ever
existed on earth either individual trees or forests
that surpassed in size, in airth. in height or in
grandeur, the Sequoins of California. And
these are the trees that modern commercialism
is cutting for grape stakes, for railvroad ties and
for shingzles.

The Big Pree of the Sierras.

While the purpose of this article is to deal
with the Redwoosds of the coast rather than the
Big ‘Trees of the Sierras, hoth of the genus
Sequata, o deseription of the Redwond should
he preceded by a few words on the Big Tree,
The H"_" Trees, M ik :,_I__.' v lea, are VeTy l'.“r
ferent from the Redwoods and are found on
the western slope of the Sierra Nevadas in Cali-
fornia. at an altitude of from fve Lo eight thou-
canil Feet above the sea, with a north and south
range of about 250 miles. They do not consti-
tute a solid stand. but occur in more or less
isolated groves, and mixed in with them are
other linge trees, ehiefly white fir, incense cedar,
sugar and vellow pine.

These graves are stated generally Lo b abont
Lhirty-two in number and are much seattered
and isolated in the northern part of their range,
while in the south they are larger and closer
together.  This distribution shows that the Big
Tree is on the decline, the varions groves having
long since lost touch with each other, while in
the north the reproduction is very poor. They
all grow in spots sheltered by surrounding for-
ests and the slopes of the Sierras are more or
less windless, but unless artificially protected in
national parks they would soon be destroved for
their valuable lumber.

They have suffered throughout the ages from
ground fires.  Their enormously thick bnark,
which is from one-half to two feet through, is a
great protection, and the tree lives on, although
its heart has been burned out, so long as this
bark and its underlying cambium layer can reach
the earth. [f protected by human eare the Big
Tree has remarkable recuperative power, and
many of the trees in the Giant Forest show an
accelerated growth owing to their immunity
from fire even for a few decades.

These trees are from five to twenty-five feet
in diameter at shoulder height above the ground,
and in the Giant Forest alone there are said to
be 5.000 trees of over ten feet in diameter.

Map showing the original distribution of the Coast Radwoods,
Sequoia sempervirens.  (See Page 84)
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The licight varies from 130 to mouch over 2
feel, and as they are without taproots they stand
absolutely straight, often without branches from
the gronnd to o height of 173 feet.

The erown wsually is dead: not blasted by
lightning. as has been often stated. but beeause
ancient fires have eaten in ot the hase so that the
How of sap to the extreme erown has been
checked. When connection with the gronnd and
the life-giving waler supply has been strongly
re-established, ;_"I'l'i'ul'1]| takes |L|.'g|,'|' from the L)
muost 1IIIII!III[ILI':'-!I branches, and forms a new bl
false crown, It is estimated that if these trees
had eseaped npsebting by the wind and had been
allowed to grow entirely free from fire througl
out their age long existence and bad carried
their proportionate growth (ealenlated from th
tapering of the trunk) to their uttermost limils,
these giants would be 600 feet high.

This is mere speculation. as is the theoretical
ape of some of the more ancient trees. The
known age of trees which have been cut is from
1,100 to 3,250 wvears, bul there is little douht
that this long period is much exceeded in such
cases as the General Sherman tree or the Griz-
zly Giant. The life of these monsters ean be
computed only by comparison with the measured
trunks of lumbered trees the actual age of which
has been ascertained from the rings of growth.
There is always a [actor of unecrtainty in the
size of trees depending on their rate of growth
and supply of water. In exposed positions with
poor water and soil. development may be greatly
relarded and a tree mav be very ancient al-
though relatively small in size. On the other
hand, a faverable location, sueh as a pocket in
the roek or access to underlyving water. might
oreatly accelerate the growth of a tree within
the same grove.

Some close observers elaim that the size of
the annual ring inercases  with the dreyvness
and not with the moistness of the season. They
argue that there is little or no rainfall in the
Sierras during the summer and the ground
water comes from melted snow. that growth
takes place during the months when the ground
is free from snow, and that a wet scason means
a heavy snowfall which lies around the trees
late in the spring and gathers again early in
the autumn. thus shortening the number of
weeks available for inerease of bulk.

If this theory be correct. then the series of
gradually thickening rings, culminating and
then thinning out again, which is characteristic

The Culifornia State Highway in 1917 —before cotting
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PANORAMIC VIEW OF THE CALIL-
Aleng the South Fork of the Eel River, Humbaldt

of nearly all the Big Trees that have been stud-
ied, would reecord dry seasons and net those of
abundant meisture. This theory flatly contra-
dicts the evidence recently deduced from a study
of the growth rings of these trees with reference
to oscillations of climate thronghout the North-
ern Hemisphere.

Redwoods of the Coasl.

The Redwood of the coast, Sequoia semper-
virens—the immortal Sequoia—well deserves its
name. Far from being a battered remnant
like its cousin of the Sierras, whose shattered
ranks remind one of ponderous Roman ruins, the
Redwood is a beantiful, cheerful and very brave
tree.  Burned and hacked and butehered, it
sprouts up again with a vitality truly amazing.
It is this marvellous capacity for new growth
from trunk or from root saplings. which is per-
haps the most interesting character of the Red-
wood in contrast with the Big Tree, which has
no such means of regeneration and must depend
on its cones for reproduction.

All the Redwood forests have been more or
less injured by fire, often deliberately started
by the lumbermen to elear awary the slash, and
it is a wonderful sight to see¢ a charred trunk
throw out a spray of new growth twenty or thir-
ty feet above the ground, or a new tree standing
on top of an ancient bole and sending its roots
like tentacles down into the ground aronnd the ' o
mather stump. Other trees stand athwart the A REDWOOI FOREST
fallen bodies of their parents and continually Before Cotting
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FORMIA STATE HIGHWAY 1M 15185
County, belore lumbering operations were stprted

readjust their root system to the decaving trunk
beneath it.

The vitality of the second growlh throws up
a circular ring of new and beautiful Redwoods
around the parent stump, and these little trees
come up again and again if eut. If, however,
they are burned several times in suceession, this
eapacity of shoot reproduction appears to be lost
and there are cases, notably about fifteen miles
north of Areata, in Humboldt County, where the
highway passes through three or four miles of
very large and thickly set burned stumps that
show little or nd signs of reforestation, proving
that there are conditions where human greed
and human carelessness make it impossible for
even the Redwood to survive.

The age of the Redwood is about half that of
the Sierrn Big Tree. and the life of a mature
Bedwood runs from 500 to 1,300 vears, in many
cases probably rather more,

The dinmeter of the larger Redwoods is sixteen
feet and over, and the height runs from 100 to
#10 feet, Thus, while the diameter is less, the
height is far greater than its cousin, the Big
Tree. with the result and effect of a graceful
beauty rather than vast solidity. It is probable
that trees will be found which will exceed this
maximnm altitnde, and it is guite possible that
an ultimate height of 330 feet may be recorded.
— One would anticipate the discovery of this fall-
A REDWOOD FOREST est tree on earth either in Bull Creek Flat or

After Cutting along Redwood Creck.
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OF course, in discussing the present Hed-
woods, one must .-Llu-.-|3|.'.~c bear in mind  that
many of the finest groves have fallen to the
axe, judging from the silent records of wigantic
stumps along the Fel River, cspecially at Sono-
ma Flat, anly recently destroved, to say nothing
of forests to the north long since cut awayv, It
is probable that the existing rroves, with few
exceptions such as Bull Creek Flat. do not rep-
resent the finest groves of Redwoods of fifty
rears ago.  How needless all this sacrifice of
Humboldt Redwoosds lias been may be measured
by the fact that few if any of the lumber com-
panies have proven peofitable investments, if
their failure to pay dividends is a test of their
t'ull‘lll'l.l,‘.rrf.'l] S Cetss.

On rare occasions, notably where a strong
wind follows long rainy seasons, Redwoods when
exposed on high ridges may be blown down, but
there are no such windfialls as are found in the
forests of Canada. The danger of wind over-
throwing Redwoods, even when in a thin strip
along a road, is very slight if there is reason-
able protection from the contour of the ground,

The original range of the Redwoods extended
from Monterey north along the California coast
to a point a few miles over the Oregon line, em-
bracing an aren with a length of about 450 miles
and & width not exceeding forty miles. The
narrowness of this range seems to be determined
by the fog which sweeps in from the Pacific,
and the writer has seen the edze of the fog-hank
clinging closely to the inland limit of the Red-
wood belt. The natives. with the usual human
capacity for error, state that the Redwoods at-
tract fog, but of course it is the moisture of the
fog deposited on the tops of the Redwoods that
determines their inland distribution. These for-
ests are sometimes so wet that the dripping from
the high erowns is like a thin rain, and at Red-
wood Creek during the past summer it was hard
to tell whether it was raining or not. so sato-
rated with moisture were the foliage and the
trunks. when the fog darkened the forest.

In the southern and larger half of its range,
the Redwood is somewhat broken up in more or
less isolated groves. and the axe of the lumber-
man has now scparated these groves still more
widelv. In the north there is an almost con-
tinuous series of solid stands of Redwoods, con-

stituting the most magnificent forests in the
world, not even excepting the great Douglas firs
and pines that adjoin them in Oregon.

The Redwoods in the south seem to show a
marked variation from those of the north, being
generally redder in color, and their growth in
rings or circles is much more [requ::rlt than in
the groves of Humbeldt and Del Norte Coun-
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ties. A further study will probably bring out
other eharacteristic ditfercnees.

South of San Franciseo the Redwoods are now
chicfly found in the Big Basin, which has been
wisely made into a state park, and in the Camous
Santa Cruz grove.  Intermedinte spots along the
Coast Range. nolably al La Honda, are inter-
esting chiefly as showing the pathetic solicitude
with which the owners of surviving trees care for
the battered remnants amid the eharred stumps
of former friants, Hlere at least the owners have
learned that the valoe of a living tree at o pub-
lic resort or along a highway [ar execeds the
vatlue of its lnmber. Al these southern groves
are mere reminders of the forests that are mone,
but the will Dbe  carelully
protected.

North of San Franeciseo, the Muir Woods on
thie '-|:l]:|4'- of Mount III.III.I:IEJI:Ii'\: iare I.'.'in'j‘ HIY
cessible and show something of the forest oran-
deur formerly found in the region of the Golden
Gate. The preservalion of this grove is entirely
due to the wise munificence of Mr. William Kent,
who presented it to the nation, and put into
practical form that devotion to California about
which so many of its sons talk cloquently and
do so little to perpetuate.

To the north, Senoma Countr has purchased
for public use the Armstrong Grove, and Men-
docing County probably will be impelled to boy
the Montgomery Grove. These last trees are
situated near the highway to the north of Ulial,
and will be the first grove visited by the north-
bound tourist. [If they are purchased by the
town or county. Ukial will become the entrance
to the Hedwood Park series, and like Merced
at the entrance to the Yosemite Valley will de-
rive n great revenue from motor tourists.

After leaving Mendocing County one enters
the great groves of Humboldt and Del Norte
Counties.  Here are solid stands of Redwoods
and their subtle eharm is so uniform that the ob-
server finds it difficult to distinguish between one
grove and the next,

Four great forests stand out prominently:
They are the groves along the south fork of the
Fel River and the west bank of the main Fel,
eulminating in the Bull Creek Flat and the
Dyerville Flat; the immense Redwood Creck
grove: the Klamath River groves, and the Smith
River groves in Del Norte County, Each has
its peenliar beanty and it is diffieult to choose
among them, but it is the trees of Humbeldt
which at the present moment are most in peril.

See pages 111, 113, 114, 113,

surviving  Lrees

Destruction

The groves along the south fork of the Fel
River are traversed by the state highway now
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in the process of construction. The route of
this highway made the timber aceessible and
the humediate result was the establishment of
small lumber eamps that are destroving the
trees along its edge. Not only are the trees
along the road ent down. but the highway itself
in many eases has been injured. It is hard to
find more disastrous bungling cven in road
constraction.

One logging company, having thoroughly
devastated large areas of its home state in the
east, has recently purchased great tracts of
Redwoods.  These have been farmed out in
small plots of forty acres each to various indi-
viduals. who purchased on what was virtually a
stumpage basis, and the cutting was in full
swing in July 1919, The writer drove through
these same groves two Years ago, in Augusi
1917, and the change was sickening. This ex-
ample of human greed and waste can searcely
be described. The pictures on pages 101-102,
10E-105 tell the story better than words.

These great trees with their hundreds of feet
of clear timber have among other valuable
qualitics the unfortunate characteristic of easy
cleavage or splitting, and so they are doomed to
the ignoble fate of being riven for railroad ties.
for shakes or shingles, and perhaps worst
of all, for grape stakes. Let no one, whether
opposed to Prohibition or nol, waste sympathy
on the California wine-growers, whose sad lot
it was last vear the fashion to deplore. Cirapes
in California command today two or three times
the price they cver brought before, and the
development  of the vinevards is the most im-
mediate and threatening danger to the Red-
woods of California. These superb trees are
sacrificed to supply the stakes to carry vines,
because of the practically indestructible char-
acter of their wood, which will stand in the
ground almost indefinitely without rotting.

Survey of the Redwoods in 1919

On August 7, 1918, Stephen Tyng Mather,
Director of National Parks, and the writer lefl
San  Francisco to study the available Red-
wood stands with reference to the selection of a
site for a Nalional Redwood Park, and to oh-
serve at first hand the actual destruetion in
progress.

The first night brought the party to Willits,
bevond Ukiah in Mendocing County. Up to
this point there were few or no Redwoods
except the Montgomery grove, which lies to the
west of the highway. From Willits the highway
is under construction, and the Redwoods begin
to appear along the roadside in small and
scattered groups about fifty miles to the north,
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and while they are insignificant in comparison
wilh the great Humboldt groves, nevertheless
these trees are highly important in connection
with the highway and should be preserved.

The highway itself has not been built with
an intelligent regard for the prescrvation of
natural features, and the usual wasteful and
destructive methods common to road contractors
are everywhere followed.

In the construction of motor roads here and
elsewhere in California, and for that matter in
Oregon and Washington, the commissions in
charge should employ o landscape engineer ; that
is, an engineer with some elemental sympathy
with nature should supervise the work, The
contractors should not be allowed Lo leave =
wide arca of devastation adjoining the road-
way., Unnecessary vandalism, such as wrapping
wire eables around the bases of the trees to sup-
port derricks, should be stopped ; but, no doubt,
all this will come after the trees and the scenery
have been largely destroved.

As to the trees along the highway in Men-
doving {"rumi}', the ]||:.~i.-\i|:i|[t:r of their pro-
teetion depends entirely upon the action of the
Highway Commission in seeuring a right of way
which should not be less than an average width
of 300 vards,

The Redwoods grove at Hicks Camp is the
first important camping site to be passed, and
about twelve miles south of Garberville is the
Slerns Camp grove, which is about ten acres in
extent with a width of about 300 vards, and
is a fine stand on a level flat. At this point it
becomes evident that any park in connection
with the highway must take in the entire crosion
valley of the seuth fork of the Fel from erest
to erest.  The skyline with its superb trees is
nearly as important as the flat bottom and much
more important than the intermediate area. The
river valley is narrow, in fact, little more than
a wide gorge, with a level bottom, and the timber
on the slopes has less commercial value than
that upon the flat. If the timber along the
highway is to be preserved, a relatively small
amount of additional cost would save the entire
valley.  While it may not he necessary to o
far beyond the crest, nevertheless as the trees
are exposed a substantial amount of timber he-
hind probably will have to be taken to protect
them,

There is a fine grove at Red Mountain, and a
little beyond the first cutting appears.

At a point six miles south of Garberville the
first very large stand occurs. Here we were
shocked to learn that the California Highway
Commission not only had failed to acquire a



BpasoJi[E “BpMny M0 1Y umasad g o) A g Bol o]
fauno)y ppoquang ‘apRE AusmyBiH 041 Aa0dE J2AT] (o WM Ay o AL PAOfIEIE
Ajunog I i

a161 M1 SOOOMOFN ONINHOH aN¥ ONILLIOD

—TEEES

e

ayy e waod Axdhg J It

P

[100]



TYPICAL LUMBER MILL

ork of Eed River, Humbao

P. Punchard

raph by Chas,

lde County.

Bee Page 107)

Santh F

Highway,

&t

n the

1918,

Anjruast

GRAFE STAKE CUTTING

On the South Fork ol Eel River. Humbaldt County.

(i}

Photograph by Chas. P, Punchard

(See Page 10

August 1919,

[101]



(rop o8] sog

1 uo s

widan] e ‘uyaany

il

o) Y Uy arl A .__”L.Euc-_._.__."_

SR [ 0 Y0 oS O

[ 102]



AOOLOGICAL

sufficient right of way to protect the timber
along the route, but actually had contracted
with the owners of the land for the removal of
the timber. In other words. the Commission
bought a hundred foot strip with the under-
standing that the owners should ent off the only
thing of value, namely, the timber. This in-
eredible folly can only be explained by the
widespread belicf that a strip of timber along
the road will blow down unless covered and
protected by the forest behind.

The writer does not intend to enter into a
discussion of Lhis question, but it seems Lo be
universally believed in the Redwood country
that trees blow down if the adjoining forest
is cut off. There is but the slizhtest basis for
this tradition. Trees on ridges which have been
exposed by cutting, or an isolated skrip of trees
standing across the line of prevailing winds,
may in exceptional eases be blown down, be-
cause the Redwoods, like the other great trees
of California and Oregon, are without taproots.
The writer {who has been through the Redwood
belt twice from end to end and has visited
practically cvery grove of importance) never
has seen a single instance where trees have
been blown down en masse, and he has seen
again and again isolated trees and groups of
trees in most exposed positions, that have stood
for vears in defiance of wind and storm. This
is particularly significant as many of these
trees were imperfect or burned at the core and
consequenily had but insufficient support.

This myth of trees being blown down has
been exploded again and again, but in order to
kill definitely this old woman's tale it must be
made the subject of an authoritative report by
the Burcau of Forestry. The superstition stands
precisely in the same class of evidence as does
the silly story universally believed by trappers
that the porcupine shoots its quills. It is strange
that the one place where misinformation about
#oology and the habits of animals flourishes most
is among backwoodsmen and even guides. just
as ignorance of the true principles of heredity
is so widespread among the breeders of horses
and dogs. In the same way, men in the lumber
country are surprised when a skeptic from
the outside world ventures to question the sacro-
sanet doctrine that, if eutling in a forest is once
started, all the trees must be lumbered or they
will be blown over by the wind. Possibly this
belief has been encouraged by the wiser lumber-
men for ulterior purposes.

The mere fact that there i= little or no evi-
denee of trees blowing over even though in the
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most exposed positions, and the further Tact that
numberless troes, isolated or in groups, which
have been deprived of all their supporting Leees,
stand  for years without falling, are of little
weight against this venerable superstition.

This yarn is encountered thronghout the
north, perliaps with rather wore justifieation,
among the vellow pine forests, but even there
the writer has failed to find any evidence for it,
although he does not pretend Lo have covered
the zround as in the case of the Redwoods.
Among the Redwoods one of the most noticenble
features is the absenee of fallen trees, such as
cover the ground evervwhere in Canada and the
northern greenwood forests,

Another superstition of the same character is,
that Redwood Lrees and timber are not injured
by burning over beeause of the Fact that these
trees, like nearly all other very large Lrecs of
California, resistant’ to fire by reason of
their thick bark, and that many of them show
scars of ancient conflagrations, even in the damp
forests of the north. The result is that there has
been a great deal of deliberate burning of brush,
both preceding and following lumbering opera-
tions. In the ordinary lnmbering operations the
trees are felled and the masses of fallen ma-
terial—brush, shattered branches and
times are then burned. This is said to
be necessary in order to saw up the giant trunks,
several reasons being given, chiefly the difficulty
of lumbering among masses of fallen débris,
The statement is also made that the workmen
object to the alleged danger of cutting unless
the rubbish has been burned.

are

SOTHE=

trunks

However that may be, the burning results
in very substantial destruction of good timber,
estimated in some cases as high as thirty per
cent. This praportion was said to be established
by an experiment made many years ago by the
A. B. Hammond Lumber Company, which has
heen unusually intelligent in the utilization of
its holdings. A comparison was made between
two tracts of equal area, one burned over in
the wsual wasteful manner and the other logged
without burning. and the result showed that the
burning destroved about thirty per cent. of the
timber. Whether or not there is any economy
in the method of lumbering with assistance of
fire, the public has a right to put a stop to this
destruction of good timber because the time is
coming when wood will be as wvaluable in
California as it now is in Enrope. What action
would the state take, and rightly take, if
the hotels in New York threw away one-thicd
of the food which was purchased to supply
their guests on the theory that it was their prop-
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SPLITTING THE REDWOODE
Along the Highway, South Fork of Ee

| River, Humboldt County, Photagraph by Chaz. P. Punchard
August 1919, Sec Pape 1073
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LUMBERING ALONG THE STATE HIGHWAY

South Fork of Eel River, Humbobdt County. FPhotograph by Ches, P, FPunchard
August 1919, (Ses Page 107,

[105]



L W d »
(3 i, % -h'l P j
o ii!‘l’ir L - i &9
G AR RO !

FOMNIA
on lel

.

ureka, California

Photograph by the Freeman Art Co., E

18 ON SOUTH FORK OF EEL RIVER, HUME
% of Eel River with Bull Creek Flat Grao

REDWOO1
Looking south and up South For

[ 106 ]



_—

AOOLOGICAL

ZOOLOGICAL SOCIETY BULLETIN

Departments ;
Mamarals Agniarinm
W T, Horsapavy, C. I, Towssksn,
Rivds Reptiles

LEx 5. Crawpare, Kavaoxn L. Diranaes

Wiettas Beknxy, MHonoroars Crirnfoar, Hives

Fublished bi-menfhle at the Ofice of e Society,
11t Broaudway, New York City,

Yenrly by Alail, 21.00,
MAILED FRIUE TO MEMDERS,

Coppripht, 1915, by the New York Zoalogical Socicly,
Each anthor [s responsible for Lhe scientific necaracy
il the proof reiding of his contribe bion,

Evwex R. Saxmwonsx,

Editor and Ogffeial PFhotograpler

Vior. XXIT, No. 5. SEPTEMBDER 1919

erty®  Surely this is onc of the mast glaring
cxamples of the necessity of the state interfering
with the management of private praperty to pre-
vent ils wasteful exploitation. Countless tons
of slabs and lumber also are burned to get
them “out of the war.”  Are there no by-prod-
uets from lumber such as there are in the refin-
ing of petroleum or in the conversion of hogs
into bacon ?

In Garberville, we were received by a group
of citizens headed by Judge F. A. Cutler and
A. E. Connick, who showed onr party over the
road as far as Eureka, and pointed out the lum-
bering operations in ful] progress along  the
road. examples of which are shown in the ae-
companying illusteations on page 105,

The railroad ties were purchased under the
authority of the United States Rtailroad Admin-
istration, but in justice to the officinls it may be
said that they did not realize the vast injury
to the state highways when they authorized the
use of Redwood timber for ties, The Railroad
Administration, through its chief. Mr. R. .
Sproul. and Mr. H. W. Ellicott. Purchasing
Agent of the Northwestern Railroad, immedi-
ately stopped the buying of ties from areas
which would come within the proposed reser-
vation, as soon as the matter was officially
brought to their attention by the writer, and
they expressed their entire svmpathy with the
plans for the preservation of these trees.

The cutting has been done in almost every
case along the east bank of the south fork of
the Fel River and on the very edge of the high-
way, and while the devastation is appalling, nev-
ertheless the damage if arrested al the present
time can ultimately be minimized.

Some distance below Garberville, the highway
leaves the river and does not reenter the Red-
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woods until just above Phillipsville, where there
is a fine sland of Redwoods on the 1efl banl. At
Phillipsville itself there are five acres of very
fine trees on both sides of the rosd. and again
at Fish Creek there is a four-nere tract of Red-
wounds which hias not vet been injured by cutting.

Below Miranda, an Logan's Flat, there is a
hine stand on both sides of the road some four
or five hundred acres in extent. This is olfered
for sale, but as vel there has been no cutting,

The first culting below Garberville appears
at Elk Creek, where a few trees have been cut
for grape stakes, and more entting appears a
little below. Further down the river there is
another stand of about 200 acres of bottom
land, with more or less cutting, Further down
ngain on the left bank js a very fine, thick
stand of Redwoods, 700 acres in extent. This
tract is not in immediate danger beeause it he-
longs to the A. B, Hammond Lumber Co., which
is not eutting in this section. These trees un-
doubtedly should be included in any park along
the highway. Below this point and near the river
and highway, entting is actively going on and
there is serions danger of the entire destruction
of the flat.

Near here and on the right side of the high-
way a stand of timber belongs to the University
of Minnesota. It is reasonable o assume that
A university—an ecdueational institution—may
be interested in the permanent preservation of
these trees.

Below this again there are some small mills.
Most of the cutting here has been finished. and
while the destruction lias been very serious
further work has been suspended.  See page 96.

Further down the river at Pepper Wood the
forest has been greatly exposed by cutting,
showing agnin that trees will stand along these

river flats even though left entirely without
shelter.

In comnection with the theory that exposed
trees blow down, it should be stated that the
Northwestern Pacifie Railroad owns a few Red-
woods on its right of way between the tracks
and the main Fel River, and that some of these
trees, being absolutely isolnted and in a very
cxposed position, have been overthrown by the
wingd.

After these scenes of devastation and threats
of worse, we turned into Bull Creek Flat, per-
haps the finest forest in the world. Bull Creek
flows into the left side of the south fork of the
Eel River just above Dyerville, where the south
fork joins the main Fel. It is a magnificent
stand of trees, some 10,000 aCres in extent, See
Pages 80 and 106,
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The total area which must be taken for the
Highway Park, from the upper reaches of the
South Fork dewn to the mouth of Bull Creck.
contains aboul 10000 acres in addition to the
Bull Creek grove.

Bull Creek Flat belongs to the Pacific Tom-
ber Company, excepl two sections in the upper
part, which are the property of the Metropoli-
tan Lumber Company. The officials of both
these companies expressed their sympathy with
the park project so far as it relates o Ball
Creck Flat. This tract is said to contain one
cnormons tree, possibly the largest Redwood and
the tallest tree in the world.

Immediately opposite the mouth of Bull
Creck is Dyerville Flat, a triangular nrea be-
tween the two forks of the Eel River. At this
point is located South Fork railway station, and
it will be the natural entrance to the Park, The
trees have been cleared away around the station
to the extent of 150 or 200 yards and the Pacific
Lumber Company has 1il|-<l begun lumbering at
this point, in September 1919, [f this cutting
is continued it will _,':rg'.'lﬂ'l.‘ i||_-||.jr|- the ”F"I’“""“'h
to the propesed park. The reason given for
commencing lumbering operations here is the
shortage of man power, making it desirable to
log on a flat and in the immediate vicinity of the
railroad in order to keep the mills supplied.
This cutting is the ome great danger to the
proposed park and is a most serious situation
as vet unprovided for. Sce page 108,

Below the junction of the South Fork, the
timber on the right bank of the main Fel River
has been entirely destroved and the landscape
presents a scene comparable only to the devas-
tated regions of France. Few Redwoods are
left, but a magnificent example has been pro-
vided to show how the whole country will appear
when lumbering operations are extended to the
west bank.  Heforestation is very slight and
many places show no signs of regeneration, The
stumps have been eharred and burned, and the
land lies worthless.

This ent over area on the right bank would
he a suitable site for reforestation experiments
under the present California Forestry Board.
The land could be acquired. and reforested at
nominal cost. It is only a question of time when
the state. for its own protection. will be forced
to undertake this work.

The fundamental tragedy of the whole Red-
wood situation lies in the fact that these great
trees are nearly all in the hands of private own-
ers who cannot reasonably be expected to saeri-
fice their holdings for public benefit.  The state
and nation. however foolish they mayv have been
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in giving away these lands, most now by back
at least o large portion of them,

On the east bank of the Eel River for many
miles below the Forks there are very few Red-
woods in sight of the river except at Fortuna,
where 2,300 acres of fine Redwoods have been
preserved temporarily and are known as the
Carson Woods, This grove is a mile or so cast
of the highway and should be preserved as a
local parlk,

Vong the lower stretehies of the Eel River
below Seotia, the Pacific Lumber Company s
said to have checked reforestation by cutbing
during suceessive vears the sprouting saplings
which bravely tried to lift their heads avound
the old stumps,  This was done under the im-
pression that the land could be made available
Lor pasturage. It has proved a (nilore and the
only result has been to destroy in many places
the chanee of reforestation.

Below the forks on the left bank there is a
magnificent stand of trees extending {rom the
water's edge to the erest of the main slope,
nearly all of which belongs to the Pacific Lum-
ber Company. This aren is some 20,000 acres
in extent and the highway runs through it. It
should be preserved, although the cost wounld be
great. becanse of the size of the tract and the
fine quality and thickness of the timber. Below
this forest, the land on both sides of the river
has been almost entirely destroved, so far as
timber is concerned.

At Fureka there was great interest shown on
the occasion of our visit. The eitizens were
organizing actively to put a stop to the destrue-
tion of the Redwoods along the highway. Public
meetings were held, which developed later into
affirmative action to be deseribed later, This
enthusinsm was due in great degree to the recent
visit of Seerelary of Agriculture Houston and
Col. Graves, Chiefl of the United States Bureau
of Forestry., who had aronsed the people of
Humboldt County to the importance of protee-
tive measures,

Along the coast from Fureka north about
twenty miles, there is little or nothing but
cleared country, and bevond Arcata the road
runs hetween some three or four miles of charred
stumps which show no sigms of reforestation.
This condition appears to be entirely due to
repeated fires,

At Orick, on the Big Lagoon, we passed the
lower end of the Redwood Creek grove, one of
the very best stands of Redwood in Humboldt
County. approximately 30.000 acres in extent;
the lower part largely owned by the A. B, Ham-
mond Lumber Company and the upper part by
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the Sage Lumber Company.  This stand of Red-
woods is largely mixed with spruce and the
ground is carpeted with ferns in great abun-
danee and variety.

One of the most conspicuons fealures of these
Redwood  forests, especially in Del  Norle
County and the northern portions of Humboldt,
is the profusion of ferns. It is said that some
thirty species of ferns ave found in these woods,

This Redwood Creek stand is as vel untouched
and should be earefully considered for a national
park. because the timber being inaceessible can
be acquired at a relatively small cost.

The most important groves north of this see-
tion are on the Klamath River and also on the
Smith River in Del Norte County, known as
Mills Creek grove. There ave
groves in this remion and the Medwood stand
thronghout Del XNorte County is exception-
ally fine. The trees. perhaps, are less healthy
but they are larger, more weird and grotesque in
their contours. and while less valuable for tim-
ber. are even better adapted for preservation in
a park. As Del Norte County is somewhat re-
mote it may be immune for a shorl time from
serious inroads by the asxe, and there is no doult
that the Smith River Redwoods should be ne-
quired ultimately for a national park.

several other

On our return from the north the writer was
called upon. as one of the representatives of the
Hedwoods League. to return to Eureka and take
part in the park movement which had made
great progress sinee our first visit,.  The eitizens
of Eurcka had brought together al a public
meeting all the small holders who were actoally
operating along the highway. As a result of
this remarkable public demonstration, the lum-
bermen agreed for the sum of 560,000 to sus-
pend cutting and to give bwo-vear options on
their property at reasonable figures. Thirty
thousand dollars of the money needed were
donated by Stephen T'. Mather and by William
Kent, both Viee-Presidents of the Redwoods
League, The remaining 330,000 were supplied
from the county funds of Humbeldt County,
These options were purchased upon the under-
standing that they would be exercised when due
and the lands paid for by special county bond
issues,  The state of California is expected to
furnish a general bond issue for the purchase of
the remaining timber lands on the south fork of
the Eel, together with the Bull Creek and Dyer-
ville Flats, containing in all some 20,000 or
25000 acres.

The great stand of Redwoods on the left bank
of the main Eel River below the forks was left
out of consideration temporarily because of the
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large sum involved in its purchase, but if the
preservation of the South Fork is onee sceured
public interest will incvitably demand the ex-
tension of the Park to include these trees, 1t
is perfectly obyvious from the aroused public sen-
timent in Humboldt County and elsewhere in
California that the time s at hand when lomber
companics will not be allowed to destroy such
superb groves for a net return often absurdly
small.

The protection of these Hedwoods must be
secured by Humboldt Counly and by the State
of California, but the Federal Government
also must do its share by establishing a large
Nautional Redwoods Park. To obtain Con-
gressional action is o matler of many months,
but a resolution has been offered in Congress by
Representative Lea, ealling for an investigation
of the whole Redwoods problem with a view to
the establishment of such o park.  Hereto-
fore national parks have been carved out of
the publie domain and it will be a new departure
for Congress to buy private lands for public use
on any suel seale as will be necessary here.

The Hedwoods League looks eonfidently to
private holders of timber to donate either groves
of Redwoods which ave within the proposed park
area (and several such donations have already
been offered i, but it also expects to receive gifts
of Redwoods which ean be exclianged for land
within the park arca. There are many patriotic
Californians who will be only too glad to
donate funds for the prescrvation of the Red-
woods when they realize that there is an organi-
zation ready to accept. administer these groves
and turn them over Lo the State or Nation when
the proper time arrives.

The inhabitants of Del Norte and Humboldt
Counties have searcely awakened to the possi-
bilities of fabulous wealth in their Redwoods as
an attraction for visitors. The annual value of
the tourist erop to sonthern California is said to
be about $80.000,000, although natural curiosi-
ties other than the elimate sometimes have to be
manufactured. As an amusing example of the
business neumen of southern California, one may
mention Ramona's “place of marriage’” and her
“grave,” at San Diego, to both of which the
tourist is religionsly  conducted and gravely
assured that, if Ramona ever had lived other
than in the brain of 8 sentimental novelist, she
would have been married and buried at these
mythical shrines.

When Humboldt and Del Norte Counties
awaken to a full realization of the revolution

effected by automobiles, which will flood the
country with tourists ns soon as the highways
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are completed. they will find that a Redwood
grove, such as Bull Creek Flat, is an altraction
that is worth to the 1_"ul.1l'|1_l‘_|' Wy times the full
net valoe of the timber contained in it.  When
the last Redwoods are destroved, towns like
Fureka and railvonds like the Northwestern
Pacific Railway will be without resources, and
will die awny like many another predecessor in
the United States and Canada.

All these are purely commereial considera-
tions. It is searcely necessary to dwell on the
crime involved in the destruction of the oldest
and tallest trees on earth.  The entting of a Se-
guoin for grape stakes or railroad bies (and an
vighteen-foot tree was cut this summer for that
purpose along the new state highway) is like
breaking up one’s grandfather’s elock for kind-
ling to save the trouble of splitting logs at the
woodpile, or lighting one’s pipe with a Greek
manuseript to save the trouble of reaching for
the matches.

After the fall of the Roman FEmpire the
priceless works of classie art were “needed”
for lime, and statues by Phidias and Praxiteles
were slacked down for this purpose. but the
men who did it are today rightly dubbed
“wandals and barbarians.”  What then will the
next generation eall us if we continue to destroy
these priceless trees because lumber is “necded”
for grape stakes and railroad ties?

It will cost money to preserve the Redwoods,
—many millions; but California has no ehoice.
Either the amount needed to save the groves
must be supplied today, or clse a far greater
sum will be required ten years henee to purchase
a butehered and isolated tenth part of the
forests. Those are the only alternatives. If
the groves are bought in their present condition
and at relatively small cost, it will be a great
innovation because heretofore Americans have
followed the wasteful poliey of recklessly ex-
ploiting wild life, forests and streams, and
then as soon as the destruction is complete. the
policy is changed, game is reintroduced and
attempts are made to reforest the mountains at
vast cost. But Redwoods never can be replaced.

In the negotiations for the purchase of tim-
ber lands. the officers of the Redwoods League
found svmpathetic and cordial support for the
park among the lumbermen. They know the
value of the timber only too well. The timber
is their property, and their business is to cut
and to realize on it. It is not fair for a com-
munity to ask them to hold this timber. to
pay taxes on it and then to sacrifice their finan-
cial interests for the public welfare. It is the duty
of the county, the state and the nation to pur-
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chase their holdings at the proper value. The
guestion involved is nol loenl, it is a skate, o
natiomal, in faet an internalional concern, as the
benefit derived from the preservation of the
ledwoods will be for the people of the na-
tion and the world at large. There is no reason
why the lumbermen should abandon their in-
terests without adequate remuneration, although
in many cases individuals and companies will
donate a cerlain portion of their timber, or sell
at low figures. If the state had been suffi-
ciently intelligent, before building the highways
which made the timber accessible, to have ap-
proached the lumbermen properly and to have
made it a1 condition precedent that a strip of
timber on cither side of the road should be do-
nated, no doubt in many cases the lumbermen
would have found it greatly to their interest to
aceept Lhe proposal.  The fact thal this was not
deme was the fault of the state, its highway com-
mission and its legislature, and not the fault of
the lumbermen.

Experience has shown thal the only eficctive,
persistent and intelligent conservators of wild
game have been sportsmen who have evalved
from game killers into game protectors, and
personally the writer believes that the lumber
owners themselves, who are among the finest
men on the coast, will be found to be most
generous and helpful in any scheme looking to
the preservation of the timber. The writer says
this not aut of any desire to placate the lumber-
men, but from a genuine belief, based on the
character of the men he has interviewed, that
this will prove to be the case.

A distinetion must be made between the
owners who are doing the lumbering themselves,
and absentee owners who have no interest in the
eountry, no knowledge of the trees, and who are
operating through local agents. These agents
have no choice except to obey orders, and the
absentee landlords have no interest in the
country exeept to extract an income, and they
care not a rap what happens to the land after
it lias been devastated and plundered.

The Redwoods League

Sueli were the conditions when the “Save the
Redwoods League” was formally organized in
San Franeiseo in July 1919, This League
had its origin in a trip made in 1917 by the
writer in company with Prof. Henry Fairfield
Oshorn and Dr. John €. Merriam through the
groves of Mendocino, Humboldt and Del Norte
Counties. The grandeurs of the Bull Creek Flat
Grove and its threatened destroction weighed
so heavily upon the members of this party that
a letter was addressed to Governor Stephens of



REDWOODS ON KLAMATH RIVER
O ool the features of these Redwood forets s the growth of lerms, Courtesy of Charles Willls Ward
(See Page 97}
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KLAMATH RIVER REDWOODS
Courtesy of Charles Willis Ward, Esq.

(S Page 57)
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CAMPING SITES

Among the Klamath River Redwoods,  Courtesy of Charles Willls Ward
(Sew Page 57)
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California, wha was about to visit the Redwoods
in Humboldt County, asking him to take steps
to preserve this stand of giant trees.
HIS

During 1918 the writer again went to Cali-
fornin and endeavored to interest the California
Highway Commission in securing a strip of tim-
ber along the new highways, but owing to the
war and other causes no enbstantinl progress
was mads until the winter of * 21815, when D,
Merriam and the writer ﬁu.-.’.'.t.- sueceeded in
enlisting the sapport of a group of palrictic
Californians in the proposed Leagoe, which was
then organized as follows:

See page

President
Fraxrux K. Laxe
SEeevetary auwd Treasneer
Rorerr (. SreocL
Ereeative Commitiee
Jouwx C. Mermias, Chairman
Madison Grant
William K. Calby
George M. Cornwall
Wigginton I, Creed
William H. Crocker
Willinm Kent
Henry Fairfield Oshorn
Frank 5. Daggett
Joseph I Grant

Henry 5. Graves
Stephen Tyng Mather
Italph P, Merritt
Charles F. Stern
Walter Mulford
Benjamin lde Wheeler
Ray Lyman Wilbur
Charles B, Wing
Wilbur 1. Jepson

This Leagne is at present under the active
direction of Dr. John C. Merriam, of the Uni-
versity of California, Berkeley, California, and
to him all applications for membership should
be addressed.

Subseriptions also of any amount are greatly
needed.

The purposes of the League are as follows:

(1} To purchase Redwood groves by private
subscriptions and by county bond issues.

(2} To sccure a state bond issue to buy
the finest Redwood groves along state highways.

(8) To establish through Federal aid a Na-
tonal Redwoods Park.

(+) To obtain through state and county aid
the protection of timber along the scenic high-
ways now in course of constroction throughoot
California.

(5) To encourage the state to purchase cut-
over Redwood areas for reforestation by natural
means, or by replanting where repeated fires
lhave made sprout reproduction impossible.

Committees have been formed to study the
subjects of Redwood distribution. variation and
the most efficient commercial use of Redwood
products, in the belief that nearly all the pur-
poses for which this lumber is now used can be
adequately served by second growth trees.

A committee of ladies has been formed and
the assistance of automobile and other associa-

TETY BULLETIN
tions and clubs in California has been enlisted.
The salvation of these great teees probably
will depend on Lwo factors just entering into
aelive '|:||]1|i1-;|| life.~one the antomohilists and
the other the women voters, The California
Redwoods  League s primarily  indebied o
bwo men, Stephen Tyong Mather and William
Kent, for the funds o start work, These gentle-
mwen guaranteed F10,000 and thas made possible
the preliminary organization and later made
olher subseriptions as described above.

Couwdiliong 1n 'r.“'l'_l_.l-l'ill il ”'r.l.-.'f;.'nI.,-.'u:_

After leaving Californin™Mr. Mather and the
writer traversed the entire breadth of central
Oreeon and Washington, motoring np the cast
side of the Caseades, down the Columbin Iliglll'
way to Portland. and up the Cowlits Valley Lo
Mount Banier in Washington, thenee southward
through the Willamette Valley in Oregon, over
to Klamath Falls and then south through the
Pitt River Cafion back to San Franeiseo, a total
of about 2,200 miles,

Preliminary steps were taken for the organi-
gation of leagues in Portland and in Seattle,
under the direction of the ablest men on the
coast. The objects in view were to preserve the
timber along the main roads and along the shores
of Inkes and rivers, and to protect by the estab-
lishment of state parks the high peaks and
erests of the Caseade Slountains. Both Cregon
and Washington are construcling a system of
great highways without adequate protection lo
the seenie featurcs along the route.

Among other purposes in view arve the exten-
sion of Crater Lake National Park to include
the Diamond ILake region, so that the finest
game district in Oregon can be protected as a
rame sanctuary, Crooked River Cafon also is
under consideration as a national monument or
state park.

Burner Falls in California should be pre-
served as a state park, but this is n matler
outside of the scope of the Redwoods League
and must be handled by the state. The sale of
the wonderful beach road south of Moenterey,
known as the Seventeen Mile Drive, and the
threatened  destruction of its  extraordinary
cvpress forests, unique in the whole world, for a
real estate development schieme is another state
matter which muost demand attention.

The most immediate need in Oregon and
Washington is for highway commissions of
greater vision than those that are now con-
structing roads in accordance with obsolete
methods.  The state highway leading from
Tacoma to Mount Ranier recently ran through
the weleome shade of giant pines and firs, bot

il
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STATE HIGHWAY THROUGH THE REDWOODS, HUMBOLDT COUNTY, CALIFORMIA, IN 1917
Photograph by the Freeman Art Co., Eurcka, Califernia
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the Washington Highway Commission cul a
swath 800 feet wide and then burned the timber
against the adjacent forests instead of in the
middle of the strip. The result is that one
drives for miles through a blasted desert of
burned and twisted stumps of what was once a
magnificent forest, while the trees on either side
have been needlessly seorched and charred wilth
fire. and are frequently giedled by the steel
ropes uied day the centrac
derricks. Al (his is red
only defense that the writer heard was that the
inhabitants of the state had not yet awakened
to a realization of the value of trees and thal
road builders have “always cut a wide sirip for
a road so that the sun could dry the mud.” The
fact that modern roads are concrete and do not
need drying has not yet come to their attention.
The old-fashioned method of burning under-
brush to “improve the forests,” an inheritance
from Indian davs and locally known at “Piate
forestry,” is still in the ascendant.

= annngrls i‘l”'

ol 1

The great fizht, however, of both the Oregon
and the Washington Leagues will be to induce
the state not to build highways through timbered
tracts unless a sirip of timber on cither side iz
first secured as part of the right of way. Such
an arrangement nearly always can be made with
the owners of the timber if the reservation of a
strip of trees is made a condition precedent Lo
the construction of the road. A notable example
is the new highway now nnder construction from
Ashland to Klamath Falls, Oregon. through
some thirty miles of sugar and yellow pine and
Douglas fir. If the trees are preserved, this
will he one of the most beautiful roads in the
world; if they are cut, the road will pass
through a desert.

On the whole. the results of the summer's
work.—the complete organization of the League
in California, and the start made in Oregon and
Washington.—have undoubtedly inangurated a
movement which will have far-reaching effects.
The cnergy of the earnest and able men now
in charge of the California League. and the tre-
mendons popular support behind it, probably
will solve the problem of the Redwoods of Hum-
boldt County. The forests of the north may
have to await action by the federal government;
but if the trees along the south fork of the Eel
are saved, public sentiment will be overwhelm-
ingly in favor of their preservation.

The task of the Leagues in Oregon and Wash-
ington will be harder. The population is less
dense and has far less respect for trees. The
magnificent Calumbia highway, which is prov-

SOCIETY
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ing o be a profitable investment for Port-
hl'l“lI| lll.'l:-' SUTVEe s an L':\:l]ll!?l‘.'. |.||.|t. even 1.I|!'r|-"
the promoters failed to seeure the land along
the right of way anmd will have to pay oul
large sums to secure the continuance not only
of the f[orests but of the water supply of the
falls along the route.  The borders of the high-
way with its trees could have been seeured at
the start with but small expenditure.  When
lumbering opera tions have completed the destrue-
‘on of the timber on the mountains above the
highway, and AMultnomah Falls shall have
dwindled away, Oregon }:ru-h:u]:l}' will awaken
to the necessity of preserving seeh seenic fea-
tures as then remain intacl.

In Washington, the contrast between the cool
and wooded road within Mount Ranier National
Park, which has been built without injury to
the trees, and the devastated horror which the
state Highway Commission las construeted out-
side of the Park boundarvies, inevitably will
strengthen the hands of the Washington League
and perhaps enable it to save the trees along the
highway between Tacoma and Seattle, where
beautiful forests at the side of the road are
now sacrificed for fire wood.

As this goes to press, the welcome news comes
from Bend., Oregon, that the Shevlin-Hixon
Lumber Company is considering the erealion of
a memorial bo the late Themas Shevlin by the
dedication of the % in T'umalo Cafion and
perhaps along the highway to the purpose.

With the co-operation of Col. Graves and the
Bureau of Forestry, other stretches of timber
along new roads may thereafter be set aside
systematically so that the Forest Reserves as
well as the National Parks can be utilized by
the public as driveways and camp sites. The
increase of motor traflic especially along the
proposed system of highways to connect the im-
portant national parks in the far west will make
these proposals widely popular.

Throughout the Pacific states there are every-
where evidence of the old competition between
the growing enlightenment of the people and the
forces of destruction. Old frontier conditions
have passed—waste of natural resources, scenie
or otherwise, sooner or later will be checked and
a proper appreciation of the value of an unde-
filed nature will succeed—hbut the problem of
today is to save for coming generations some
substantial portion of our national endowment,

The author desires to make special acknowl-
edgment to Mr. Chas. Punchard, the talented
landscape architect of the National Park Serv-
ice, who accompanied Mr. Mather and himself,
for many of the photographs used in this paper.
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New York Zoolonical Sorivty

Tue New Yok Zoonocical. SociETY is
contract with the City of New York. is vested with the sole contrel and ma
the New York Zoological Park. and of the New York Aquarium.

The Socicty is national in scope and appea
of wild life

thie ;:r;-m-r-.urinn of our herila

animals and birds are mulliplving rapidly, and the
necessary b Preserve and prroteed the remnants
To those who are interested in the stods

in North America, the Society offers an ¢
devoted to that end.
d.—The iner

d 15 the most imperative need

The work conte LY

i5e of the pres-

1. Endosenent Fu
entl Endowment
Without @ substantial addition, either by don
or bequests, the Socicty wiil not be on o satisfac-
tory financial basis, and its work will continne to
be hampered for lack of funds,  The
iz less tham =375,000,

2, Loologicel Park.—Devels
logical Park, 264 acres in extent, and the care and
increase of its collection of over K0 animaols

3. Aguarivm Deeclopment — H‘l."u'l.'l-.l]-l'u'l'| amel
atdministration of the New York Aquarium, ane
the extenzion of it marine exhibiis of nearly G000

specimens,
L. ,Jrljl.'n:r.l'ir:u. Improvements . —The alteration of
the present Aquarium Building so0 as to remove
the boilers that are |J::5|I1. fAocded at high lide, to
g sile outside the present |l||iht|i|l;:. The space
then could be divoted to additional exhibits ¥
eral more roous are needed, also, by th
trative force, and for sesearch wog
with the scienlific ubie ey o
of gross material Pat is
would cost upwars -3

5. Penxion Fund . —1The craargdibent of the t'er=

manent Pension Fund for l'l:||p|1r_'l.'l'1'*-. The Saci-
ety’s contribution to the present fund is #5000,
of which 84,335 is derived from o Tund of =100,000)
provided through the generosity of the late An-
drew Carnegic. An additional £150,000 is r:-n|lrir:'<|
to provide adequate refief for widows, the perma-
nence of the present !H"I'I'\-jllll |1|:|r: and to relieve
the Society of its annual contribution of =1G665.

6. Tropical Station .—Maintenance of the Tropi-
cal :.l"_mrlu‘-!ri{'n] Station in South America for _~t||ri:.'
and research work in tropical life, the publication
of the scientific results oblained, and az a source
of Sll}ﬁpl_‘r for the Park and Aquarium collections.

7. Publivation.—5Scientific studics on the ecare
of wild animals and fishes in i':lil!i\'il_\f. This work
should be accomplished in 1820,

B, Publication in Xoselogica of a series of scien-
tific articles of great value on living animals, and
in Loopatholegica of medical and pathological ma-
terial on the disesses of wild animals.

9. Pathology amd A nalony .- Research and in-
vestigution i.l.].]'l;ll_fnr[nj_":l.' and anatomy through the
Prosector’s department.

10, Photographs . —Publication  in  permanend
form of photographs taken at the Park of great
value to seicnce.

11. Wild Life Paintings.—Completion of the gal-
lery of oil paintings to include all American spe-
cies of large mammals and of such other mam-
mals and birds as are threatened with extermina-

n ||ri'..'1t1' sedenlifie assoeiation

s tooall Americans wl

e lorees al wor

roin
of each animel i i) i res

been completed and hung in Lil-

tlrendy b
ministration Buildin

Haorng Musonans=—The ercelion

. Meads o

i I [ & mu
lain the National C
This Musewm will be open to Lhe |

1S,

contain the pre:
h is already of unigue

as many ol the

specics represented are verging on exting ['n-
der existing conditions abroad, the 5 v will

have the opportunify of securing many record

specimens  at  low  prices. The fund has been
partly snubsg ribed, bt more will be needed fo in-
ercase Lthe varicty and number of the colleclion.

ological Library . — Establishment of a zoo-
ibrary, greatly needed for rescarch work

2 L is the intention of the Socicty
|i|h'.‘||'}" at the Zoological Park
available, that relates lo the
wide conservalion movement. ‘The
n this subject is widely seatfered,
best of it shoold be gathered and maode
tiable for Lthose engaged in preserving our herl-
ne of wild life and forests. Adeguate funds
have not been available for the library, and scien-
tifie work, even for the identification of specimens,
hns snffered :|('(‘|‘|.|‘|t]i]'|:.’_']_'|'.

14, Fame Protection.—Eslablishment of Game
Sancluaries in the National Forest Reserves. This
is the most practical plan for permanently pro-
tecting American wild life. The success of the
Yellowstone National Park as a grame sancluary
has been abundantly demonstrated,

15. ffame Protection —Maintenance of existing
wame laws, and the extension of laws prohibiting
the sale of game, spring shooting, nse of automatic
guns, and in the promotion of closed seasoms for
species threatened with extinction.  Appeals for
finnncial help for these causes ape 1"'I'Ilf!~1|_i||1[]:l." =
celved from all over the United States and Canada,

16. Stream  Proteetion—Many of the finest
American rivers and streams have been |s|r||||t|;'1|
by dyve waste, chemicals from pulp mills; sawdust,
sewape from towns and villages, and other defil-
ing and poisonons materials.  The result has been
the destruction of many valuable and interesting
fishes, notably salmon and shad, and the trans-
formation of beautiful woodland streams into a
menace to public health and a blot on the land-
seape,  The Society intends to attempt to abalte
these evil eonditions and prevent their extension,
as soon as funds are available.
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TEMMINCES TRAGOPAN, Tragopan Temmincki (J. B, Gray)
(Specimen color-plate from volume one) -
¥
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By Wirttam Brens
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THE SHARK

By C. H. Towxsexp

HE shark has at last found a champion.
The tanner informs us that the shark
is a most useful fish and is rapidly inereas-
ing in value to man. The tanner himself did not
know this until recently, but the Ocean Leather
Company of New York is now passing five
hundred shark skins into its tannery every day
and its president says every large tanned shark
skin is worth about thirty dollars. We have
seen the tannery, the shark skins, the piles of
tanned shark leather, and are informed that the
leather trade is buying the product for the mak-
ing of shoes. traveling bags. pocket books, furni-
ture coverings and other purposes.

The tannery, which is devoted exclusively to
the manufacture of leather from the skins of
sharks and other marine forms. is supplied from
four shark fishing stations, with a total cateh
of over five hundred sharks a day. 'The supply
of sharks at the stations already cstablished is
plentiful and there are no signs of diminution.
On the contrary, the past vear's work indicates
that the increase of the catch is only a matter
of additional stations and nets. Where the
sharks all come from, the fishing gangs don’t
know, but the nets are full of them every
morning.

Additional land has been secured for the en-
largement of the tannery with the view to in-
creasing its eapacity to two thousand sharks a
day.

Many of the sharks being taken at the sta-
tions in Florida and North Carolina are of
large size, six of those captured exceeding
twentv-eight feet in length. The skin of a very
large shark yiclds more leather than that of an
ox. and the leather is available for similar uses,

Should the shark catchers get an occasional

basking shark, or a whale-shark like the forty-
footer pictured in the Brrrerix for November
1913, they would have a hide equal in square
feet to Lthose of several oxen.

The leather now being derived from the sea
is therefore an important contribution to the
supply derived from land animals, and promises
to be still greater. We must now learn to re-
gard the rapacions shark as a valuable resource,
capable of greal commercial exploitation.

The extensive utilization of the shark has
another bearing quite aside from the value of
the products derived from it. The shark is
earnivorous and is enormously destructive to food
fishes. With world-wide shark fisheries in oper-
ation, there should follow an increasing relief
from the damage sharks do to the fishing indus-
trics. The extent of their ravages is searcely
imagined by those not direetly acquainted with
them, In some parts of the world they destroy
more fishes than are caught for food, while the
destruction of nets and other fishing gear is
ENOTIONS,

Along our North Atlantic coast sharks find
their way into the large pound nets every sum-
mer, devouring quantities of fishes and often lib-
erating the entire cateh by tearing holes in the
nets.

The fishermen have their revenge and also
some compensation, for the sharks now cap-
tured in New York and New Jersey pound nets
are sent to the New York market.

Shark leather is available for many uses, ac-
cording to species and size. The skins of all
sharks are thick and strong. When tanned they
are pliable like other leathers. The skins of
young sharks make very soft and handsome
leather., The leather is finished in wvarying

[123]
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A DBOAT LOAD OF sHARK=
Taking sharks fromn the nets, Sanibel Dsbaml, Flaril

shades of black and brown. some of it smooth
and polished and some showing shrunken grain,

Shark leather resists dampness and makes ex-
cellent shoes.  While its preparation eosts about
the same as that of other leathers. it is sold at
a lower price. one dol-
lar a square foot. as the
supply of skins can be
had for the cost of
catching. Like Pat's pig,
the shark him-

self.

The skins of sharks
have often Dbeen bested
by tanners, but having
a hard shagreen surface
which difficult to
remove. their atilisation
did not get far bevond
the experimental stage,
By a recently discov-
ered process, the hard
shagreen is now re-
moved without diffical-
ty. The horny matter
of which it is composed
is completely dissolved
chemically in an hour or
two, leaving the surface
as smooth as that of
other skins.

raises

wis

The nets used in the new shark fishery are
gill-nets, made especially strong for the pur-
pose. They are from six hundred to eight hun-
dred feet in length, with meshes measuring from

decp channels of estuaries,

LEATHER FROM SANDBAR =sHAHRK
(=hrunken grain)
Couriesy Oeean Leather Co.

BULLETIXN

. —r :
IR, —
FHE CATCH LANDED

Sanilee] Dsband, Florids

Sharks for leather, vil, cle,

eight to fourteen inches, according to the sizes of
Lhe sharks to be captored.

open sca nol

They are set in the
far from shore, and also in the
Pound nets are also
used for taking sharks in Florida waters. It is
slated that one of the
rill-nets caplured two
thousand sharks within
ten days.

than a dozen
different kinds of sharks
appear in the cateh and
all kinds and sizes are
available for leather,

The shark fishing
stations now in opera-
tion have been equipped
for converting the car-
eases into oil and fertil-
izer. Shark liver oil is
worth about a dollar a
gallon unrefined.

We have not as wet
made much uwse of the
shark for food, but the
food of the shark, like
that of other fishes, is
fish, and in countries
where it is used as food
it is known to be pala-
table and wholesome. A
paper read by Mr. Allen Rogers before the
American Chemical Society in September 1919
deals with the use of shark meat as a food
product and shows that it would be possible

Maore
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SEAMPLES OF LEATHER MADE FROM SHARK SKINs
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Showing plain and shrunken graln leathers
Courlesy Ocean Lealker Co

to secure approximately 200,000 pounds of this
material daily, or 75,000,000 pounds annually:

“Assuming that the market price could be
set at ten cents it shows that at the present time
we are wasting a food product with a value of
#7.800.000. The edible portion of the shark
consists of about fifty per cent. of the weight of
the body and resembles in its texture and flavor
either the halibut or sword fish. In some mar-
kets this product is now being sold under the
name of deep sea sword fish and a certain
species of shark known as dog fish is being
canned and labelled grey fish, Cooking experi-
ments have shown the food to be very palatable
and nourishing.”*

There was a time when our now valuable
sturgeon was regarded as utterly worthless and
was thrown on the beaches of the Great Lakes
simply to get its troublesome bulk out of the
nets.  The shark has enjoved immunity long
enough and must be put to use.

We know that in the Carolines and other
Equatorial atolls of the Pacific, shark catching
means money making. Sharks visit these islands
at times in great schools and the natives sell

s weienee, Ocl. 31, 19150

their dried fins by the boat load to trading
vessels, for use in China as food.

A seore of canoes fishing together will some-
times take a shark too big to be handled. In
this ease he is turned loose with a large wooden
float, to tire himself until he becomes manage-
abile.

Sharks are more abundant among the Pacifie
islands and in Australinn waters than elsewhere
and there is little doubt that the time is ap-
proaching when they will be utilized for many
purposes.

THE AQUARITM.

Serene the silver fishes glide,

Stern-lipped, and pale, and wonder-eyed ;

As through the aged depths of ocean,

They glide with wan and wavy motion.

They have no pathway where they go,

They flow like water to and fro.

They watch with never winking eves,

Thev watch with staring, cold surprise,

The level people in the air,

The people pecring, peering there,

Who wander also to and fro,

And know nol why or where they go,

Yet have a wonder in their eves,

Sometimes a pale and eold surprise,
—FasTaax,
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1—PUFFER Fisul

Fish alistenaled with water

PUFFER-FISHE=S AND SOMFE INTER-
ESTING USES OF THEIR SKINS
By E. W. Guoaen
Americax Muserym or Narvnar Hisrony
HE puffers are fishes inhabiting tropical
and warm temperate seas. and somctimes
drifting bevond these limits in warm cur-
rents, The Gulf Stream. for instance, earries
them as far north as Woods Hole, Massa-
chusetts, while along the North Caroling coast
they are very abundant; the writer not infre-
quently taking a dozen at one haul of the seine
in the harbor of Beaufort,

The puffers are short-bodied fishes devoid of
seales, or rather having these transformed into
spines strong or wepk, and are especially notahle
for having the skin over the belly loose and very
distensible. The fish by inflating the abdomen
with air or water may more than double its
volume, and become a veritable balloon; whenee
the names puffer, globe-fish, balloon-fish. When
thus inflated the fish becomes more or less
globular in shape with the fins and tail form-
ing mere protrusions. If filled with air, the
fishes foat at the surface belly up like so many
small balloons, for poor swimmers at the hest.
they are now entirely at the merev of the wind
and tide, having practically no power of loco-
motion whatever. I have taken seores, almost
hundred of puffers at Beaufort in the seine, and
in the great majority of cases they came ashore
more or less inflated. 1f filled with air the
fisher boys are sometimes cruel enough to jump
on them to hear them explode.

The pufiers may readily be caused to inflate
their abdomens by fear, by driving them against
some obstacle like the net, and especially by
seratching them on the belly. 1 have often
taken advantage of this latter characteristic to

a—MNI-F1=H

Uhilsayeleris spnmsas

eause them to swell up, in order to display them
b visitors in the asgquarinm of the United States
Burean of Fisheries |aboratory at Beaofork,
North Carolina. ‘The air or water is taken inte
the stomach or into a sae lving in the body
eavity external to the stomach, the opening into
this being in the throat, This opening has a
valve-like structure which readily admits air or
water but refuses exit unless at the will of the
fish. Air or water is swallowed in a gulping
Fashion. the abdomen becoming more and more
tense like a foothall bladder atlached to a pump
or being blown up by a strong-lunged boy. When
the water is allowed to eseape it comes in inter-
mittent spurts alb first, later in a stream, and
finally deelines to a merve trickle.

In this conneetion reference may be made to
an intercsting modification of this habit in the
common swell-toad of our southern coast, Chilo-
myelerns spinosus.  Dr. Townsend,' Director
of the New York Aquarium, has noted that this
fish in the exhibition tanks there, will some-
times come to the sorface and sticking out its
mouth will squirt a small stream of water into
the air. This habit, however, was noted for
Disdon by Arthur Adams so long ago as 1818.%

The trick of inflation is a great means of pro-
tection to the puffers. An enemy fish would
certainly be greatly astonished and even dis-
concerted to have a puffer in a few moments
swell up to twice its size. Moreover, the rotund
shape of the distended fish is a protection

i Townsend, €. H. Water-throwing Habit of
Fishes in the New York Aquarivm, Boo. N, Y.
Lool, Soc, April, 1909, p, 4885

2 Adams, Arthur. Notes on the Natural History
of the Islands [of the East Indies] in Sir Fdward
Beleher, Narrative of the Voyage of 11, M. 5. Sama-
rang in the vears, 188-46, Emploved in Surveying
the Tslands of the Eastern Archipelago. Vol, 11, 1845,
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against  ils  enemies,
since only a fish of ex-
traordinary  gape can
take one in whole: the
ordinary fish in biting at
a puffer merely pushes
it away or causes it lo
roll over. Further these
fishes, especially  the
ones called porcupine-
fishes, are covered witl
spines, Diadon hystrir,
with its long, slender,
needle-pointed  spines,
being the best example.
If the pufiers with few
and  weak spines are
well protected by their
ability to inflate them-
selves how much more
are those like Diodon, which when inflated are
covered hedgehog-like with an almost impene-
trable forest of fine pointed spines.

Lateral view of fig,

sSome of the puffers grow to be three feet
long, but these are the giants of the tribe. The
]rn:rgc‘.-;l CVEr S¢¢n h:.' the writer was about two
feet long, and the smallest about the size of a
forty-four-caliber bullet, or the size of the end
of ene’s little finger. This was a little Chilo-
mycterie anfillarum, ns its name indicates, o
straggler from the far south, taken by the writer
in a tide-pool, on a sandbar in the mouth of
Beaufort Harbor. 1t was an interesting little
fish, and. as it was kept in an aguarium for
some lime, it became a pet. It fed greedily on
bits of oyster and [ :
used, when it was trying
to swallow a fragment
of oyvster. to take it in
my hand and tickle it
an the belly whercupon
it would partly infate
its abdomen. Then when
freed in the aquarium it
would set its tiny fins
and sculling with its di-
minutive tail  would
make its way to the bot-
tom. However, its small
specific gravity would
not let it remain there,
and like a true balloon
it would come to the sur-
face only to begin the
strugele again, and this
would continue until the oyster was swallowed
so that the air could be discharged.

The puﬁurs belong to that suborder of fishes

o AT R T, ..;:.E.'tﬁé?".'-.'ail
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2 fully distended

A—DRIE D BUR-FISH
Phatographed from above by the anthor

127

known as Gymnodontes,
naked-toothed fishes, so
called because the lips

are drawn away from
the tecth whicl in turn
are solidly fused into
bedik-like masses. The
puffers  considered  in
this paper belong to two
of the [ouwur families
which comprise the

i"r'_r, munadontes, The frst
family is that of the
putlers proper. the Te-
traodontide, called
because cach beak is di-
vided by a suture in the
median  line inlo  two
halves, making four
parts to the :I:'l'l-l'.'\:: telra,
four; dens, tooth: four-toothed. These fish
have an inflatable sac lyving outside the peri-
toneum with an opening in the esophagus. The
other family is that of the poreupine or globe-
fishes, the Diodontide, which have no suture or
fissure, and hence arc Diodontids (di, two;
dens, tooth) two toothed. These inflate the ab-
domen by taking air or water into the stomach,
its exit being controlled by sphincter museles
in the gullet.

The ecommon puffer, swell-fish, or swell-toad
of our Atlantic Coast is the Tetraodont Siphu—
roides maculatus whose name describes its ap-
pearance quite acenrately. [IE is taken so fre-
quently in the seine at Beaufort that it is not
even regarded as a curi-
osity.  Figure one is o
side view of this fish
showing how it distends
itsell with water,

Another  Tetraodont
puffer found on  the
North Carolina  ecoast,
is the se-called rabbit-
fish, Lagocephalus laevi-
qatus.  While not com-
mon  at Beaulort, the
fish is oceasionally ta-
ken in haul-seines, and
in the course of ten sum-
mers’ work at the Bu-
reau of Fisheries laho-
ratory there the writer
has seen some half doz-
en specimens,  The fish
Justifies its name—laevigatus, smoothed; Lago-
cephalus, hare-head-—inasmuch as the head and
mouth somewhat resemble those of a rabbit, and

G111

FIsH
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Latera wiew,

Phaotographed by the sithor

the skin is smooth devaild  of

prickles.

and entirely

The porcupine-fishes and the bur-fisies bhe-
long to the second family referred to above, the
Diodontide, and are fishes having all the tooth
structures in each jaw confluent into a turbic-
like beak. In addition to their peculiar tooth
structures these fish have the seales converted
into spines or prickles, Two genera of this
family are found on our Atlantic eoast, Diodon
and Chilomyeterus, and both are reported from
Beaufort, the former from one specimen only
and the latter from hundreds.

Chilomyelerus spinosus, the spiny toad-fish,
is the most common puffer on the North Caro-
lina coast. Caught by dozens in the scine, our
aguarium in the Beaufort laboratory was rarely
without one or more specimens.  However, it
was necessary to watch it in one of the large
tanks in the New York Aquarium to see a feat
next in interest to its habit of inflation. Here
one day Dr. Townsend pointed out its habit of
getting in the current of the incoming jeb of
water and turning somersaults. Figure two
shows the specimen au naturel while figure three
is from a photograph of an inflated specimen.

Both these figures * are from photographs of a
living fish, while figure four is a dorsal view of
a dried specimen in the author's possession.
The spines on this puffer, as all the figures show,
are short and blunt and not very offensive.

The most interesting of all the puffer-fishes is
the porcupine or globe fish, Digdon hystrix
(hystric, the poreupine or hedgehog). This
fish is u tropical form, common Lo all the warm
peeans of the world, but on our coast is not

3 These photographs were made in the Fisheries
Laboratory ot Beanfort by s professional photog-
rapher whose nume eannot be recalled.
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normally found nerth of Florida. As a strag-
gler the Gulf Stream sometimes carries it as
far north as Woods Llule, Massachusetts. At
Beaulort bul one specimen has ever been taken,
and that curiously enough was a young speci-
wen only two and five-tenths inches long. The
fish is not uncommon in southern Florida, and in
the eurio shops at Key West there may be seen
clegant specimens of the fully distended dried
fish, some fifteen inches in length,  During sev-
eral summers spent at the Tortugas laboratory
of the Carnegie Institution of Washington, 1
was constantly on the lookout for the porcupine-
fish. but vainly so. However, Prof. W. H. Long-
ley one day had the good fortune o sce two fine
specimens drift by the eastern dock, bul tan-
balizingly just oul of rench of his longest dip
net.  They were fully inflated and were rapidly
carried out to sca by the tidal current setting in
that dircetion. As all the boats were on the
other side of the island, half o mile away,
pursuit was out of the guestion. Figure five is
a lateral view of a dried specimen in full infla-
Hont  This fisure shows well the justification
of the names, porcupine-fish and ghﬂ:hhfirﬁli.

These fish, when pub alive into preserving
fuids like formalin or aleohol, will sometimes
die inflated, and may then be dried. [ have
found it better to dilate the stomach or extra-
peritoneal sae with strong formalin pumped in
with a syringe, and then to hang the fish up
until it is both dry and eured. Such fish are
quite translueent and Dr. Townsend has in the
New York Aquarium such a fish, an Hawaiinn

4This dried specimen was very kindly loaned me
for photographic purposes by Mr. 1 . Hanner of
Gireenshore, X, O

t—A DHIED PUFFER LANTERN
From the Mew York Aquarium



species.  converted into
a lantern, the fish being
hung up with a eandle
or small electrie light
suspended inside,  The

subjoined figure (6) is

made from a photo-
graph of this puffer-fish

lantern and is taken
from Dr. Townsend's

article on “The Puifer,
[ts Defense by 1nfla-

tion,” published in the
Brrrerix of the New
York Zoological Socicty
for March, 19146, page
13381.

In this article D,
Townsend further savs:

“It is a common practice with the Japanese

Promumwsnd Valanaler (Kingsmillsi
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T—A DIODOXN SKIX HELMET

Alter Wilkes
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the dricd skin of o por-
cupine  fish, Diodon.
There is, however, no
reference to it in the
text. The figure is re-
produced hercin as fig-
ure seven, Wilkes also
gives a separate draw-
ing of the helmet.

A few  years later
(1547), however, we
come across a very defi-
nite stalement in John
Coulter’s Adventures on
Lhe West Coast of South
America and . . . . In-
cluding o Narrative of
Incidents at the Kings-
mill Islands, ete. In

Yal. 1. page 180, he deseribes the Drummond

to make lanterns of inflated and dried puffers  Islanders (in the Kingsmills) aceoutered for
by cutting out the back as shown in the aceom-  war, the head being “surmounted by an extra-

panyving photograph of a puffer “lantern’ in the

New York Aquarium,. A
candle suspended by a
wire serves as a light
which shows as brightly
through the stretehed
gkin of the fish as
through a picee of viled
paper.” The pufier from
which this lantern s
made is ecighteen inches
long. In the course of a
fairly extensive exami-
nation of books of travel
in the South Seas, a
number of instances of
a still more remarkable
use of the skin of the
porcupine  fish  Diodon
has come to hand. If
this fish makes use of
its spine-covered skin
for its own protection,
why should not man
likewise and for the
same reason use it? And
so the ingenious nalives
of these interesting re-
gions have done. Com-
mander Charles Wilkes,
in Vol. V of his Narra-
tive of the United
States Exploring  Fax-

pedition during the years 1885-15842 published
in 1845, has on page forty-eight a figure of a

Wenring & Dioden skin heluet,

S=A TARD TARD ISLANDER. GILBERT GROUP

Drummond Islander wearing a helmet made of

Mier Mayor

ordinary looking apology for a helmet, in a coni-

cal shape and made of
driecd fishes” skin, with
two or Lhree feathers of
varions colours stuck in
the top for a plume.” In
the next few pages he
twice refers again to
this “fish-skin eap.”

Likewise George
French Angas, in his
book Polynesia  { Lon-
dom, 1866, says of the
Kingsmill warriors that
“On the head is worn a
cap formed of the skin
of the porcupine fish,
bristling  with  sharp
spines,”

The next account
chanced upon is from
the pen of William
Wyatt Gill, a mission-
ary in the South Seas
whose powers of obser-
vation were keen and
highly developed as the
wealth of natural his-
tory notes in his books
shows. On page 108 of
his Jottings from the
Pacific ( New York,
1885), he writes that
“The Islanders came to

see the white strangers and to dispose of hel-
mets of porcupine fish [skin).”
{ Continued on page 132)



130 ZO0LOGICAL

ZOOLOGICAL SOCIETY BULLETIN

Drpartmrenls ;
Mammuls

W. T. Homsanay.
Hirde
Lek 5, Cuaspaiy,

Aguarium
L Towssksn,
Keptlilea
Havarosn L., Dirsians

Witiam Beere. Momosery Cueafor, Hivds

Fubslished Bi-monthly al the Ofee of the Sociely,
11 Broadway, New York City.
Yearly by Muil, #1.00,
MAILED FREE TO MEMBERS.

Copgright, 1519, by the New York Zeological Soriely.
Each autlior is responsilile for the scienbific icearacy
amd the proof reading of his contribulion.

Evwix L. Sawwonx, Ediler

Yor. XXII, No. 6.

Noveumnen 1919

AN OUTSIDE PUMPING PLANT
THE AQUARIUM

FOR

The eapacity of the Aquarivm boilding for
the display of aquatic collections is by no means
fully developed.

The double series of ninety-four tanks en-
circling the greater part of the interior, is
broken on the south side by a section more than
fifty-six fect long. devoled entively to machin-
ery. This is equal to one-fifth of the greal
circle occupied by exhibition tanks, It is a
walled-up scction, cutting off light and air, both
on main floor and baleony, from a building
already too dark and poorly ventilated for the
comfort of the publie; and it occupies the only
space that logically can be used for enlarging
the exhibits of the Aquarium. The only expan-
sion of the colleetions that has hitherto been
possible has been: secured by enlarging cerlain
tanks on the ground floor, and this work has
about reached its limits,

The chief argument in favor of a new position
for the pumping and heating plant lies in the
defects inherent in its present position,  The
furnace room is subject to flooding during
monthly high tides. and the coal space is limited
in capaeity and difficult of access, making the
expense of operation great-
er than is neeessary. More-

SOCIETY
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cost and the difficulty of exenlding sea water.

The simplest and cheapest solution of the
malter unguestionably lics in the removal of all
machinery to an oulside building. It is pro-
posed that it be built on stone piers erceted on
the rocky reef just behind the Aquariom, its
fromt resting on the edge of the sea wall,  The
building as planned would be'no higher than the
outer wall of the Aquarium, and would be prac-
tically out of sight of Batlery Park except from
the sea wall promenade. A sketelh of an inex-
pensive building that would serve the purpose
is presented herewith, . M.

THE AQUARIUM BOAT

Owing to labor troubles, the eollecting boat
which has been under construction for several
months has not vet been launched. It now
seems probable that the Aquarium will derive
little or no benefit from the use of the boat dur-
ing the present season.  Although work on the
hull Lins been finished, there is considerable work
to be done on eabin, engine room and rigging.

T'his eraft has attracted much attention from
local fishermen as a boat for transporting fishes
alive. She is strongly built, has a large well,
eabin space for four men, and good engine and
sail power.

The delay in construction has been a great
disappointment as the Aquarium is in need of
collections from loeal waters, which are now
difticult to sccure by the ordinary methods,

The usual autumn shipment of tropieal fishes
had to be omitted owing to the general wreckage
of fishing craft in Florida Ly the recent destrue-
tive storm.

Cur efforts to hire small boats so far have
been unavailing, and with a shortage in the
force it may be necessary Lo omit the colleeting
work usually done in the fall as a safeguard
against the long winter scason when no collect-
ing can be done,

Unfortunately exhibits of public aquariums
cannot  be purchased, ecach institution being
necessarily its own purveyor. C. H. T.

=

over it is unsanitary and un- I

comfortable for the men —m ] i =

who work there. ~HeH : - S
It has been suggested that 1%" ]

space be made for the me- 'y

chanical equipment of the

Aquarium by excavations

below the main floor, but ¢n-

gincers do not advise this
for several reasons, chiefly

Sketel of low structure proposed for the pumping plant of the Aquarium,
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BOOKS USEFUL TO AQUARISTS
A Partial List

Compiled by Topa M. Mzuues

Oroprn Wonks

(Most of these are now out of print and can be
procurcd only from the dealer in second-
hamd baosoks.)

Tur Sea-Sioe axwv Agvamivasr, by John Harper.
Edinburgh, 15849, Small plants and animals com-
mon on both sides of the Atlantic.  Hlustrations,

Trne Agquamva: An unveiling of the Wonders of the

Deep Sea, by Philip Henry Gosse, A L. 5. Van
Voorst, London, 185+ Colored plates. “This Dbook
iz devoted to the common invertebrates.  Useful

at the seashore,

Oceax  axp Riven Gampexs: The History of the
Marine and Fresh-Water Aquaria, with the Best
Methods for their Establishment and Preservation,
by H. Noel Humphrevs. Sampson Low, Son & Co,
London, 1857. Colored plates, Describes inverte-
brates and fishes, sea-weeds, ele.

Porviar Hisvory or rtae Aavamivas of Marine and
Fresh=-Water Anlimals and Plants, |I_I.' . B. Sower-
by, F. L. 5  Reeve, London, 1557, Devoted
principally to marine invertebraies. Describes the
witer-apider, a common pet o in European  home
aquaria.  Colored plates,

Tue Agvamiax Narveanist: A Manual for the Sea-
Side. by Thos. Rymer Jones, F. H. 5 With a
chapter on aquaris.  Van Voorst, London, 1858,
Colored plates.  Devoted almost, entirely to small
marine invertehrates.

Nick

Tue Fasmmy Aavamcs, by Henry 1) Botler,
sall

& Fitegerald, New York, 18358, Fresh and
water plants and animals,  Hlustrations,

Fresin axp Sarr Warer Aavamivw,  With
colored  plates, By Hev, J. G. Wood, M.A.,
F.I.5. Routledge & Sons, London, 1865, Inverte-
brates and fishes,

Tur

Recext Wonks

Tue Astarevre Aavarist: How te Equip and Main-
tain a Self-sustaining aguarium. Tlustrated. By
Mark Samuel. Baker & Taylar Co., New York,
1884,  Fresh-water plants, paradise fish, stickle-
backs and goldfish, frogs, mewts and soails.

Oceax Woxpens: A Companion for the Seaside.
With a chapter on marine and fresh-waler aquaria.
Ilustrated. By William E. Damon.  Appleton’s,
New York, 1896, Devoted principally to inverte-
brates, with chapters on fishes, seals, fresh-water
plants and animals, ete,

Lire 1% Poxps axn Stueams, by W. Furneanx, F.
R. G. 5. Longmans, Green & Co, Hew_ York, 1896,
Colored plates and a chapter on aguaria. Devoted
principally to invertebrates.

Tue Agvamivs: Tts Inhabitants, Structure nm:] Man-
agement by J. E. Tayler, PhD. New Edition.
Grant, Edinburgh, 1901, Plants, fishes and other
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animals, for both fresh amd salt waler .'ll|ll.'ll"rll..

Iustrated.

Tur Home Agvauvs axo How to Cane vor IT: A
Guide to its Fishes, other Animals, and Plants,
with many Ilustrations, by Fugene Smith. Dut-
lons, New York, 1802, Plants, fishes and inverte-
brates for the fresh-water aguarinm,

Tur Gowprmp axp i Sysmeamaric Colrone: A
Through Guide for Goldfish Keeping and Gold-
fish Breeding in the Howse and Out-of-1dors, The
Construction and Care of the Parlor Aquarium
and PPomds for Breeding,  Hustrated. By Huogo
Mulertt, New York, 18902,

Tue Book or Agquania: Deing a Practical Guide to
the Construction, Arrangement and Management of
Fresh-Water and Marine Aguaria, Hlunstrated.
By Rev, Gregory C. Baleman, AKC, and Reg-
inald A, I, Benneti, M.A.  Part I, Fresh-Water
Aquarin,  Part II, Marine Aquaria, Scribners,
New York, 1902, A comprehensive work,

Tue Sea Smom:, by W. 5. Furneaux. Longmans,
Green & Co, 1803, Haos a chapler on the marine
aquarimm,  Deseribes  plants and amall  animals,
Profusely illustrated, with o few colored plates.

Govprisir - Bueens  axp Orner Aguamivst Frsies:
Their Care and Propagation, by Herman T, Walf.
Innes & Sons, Pniladelphin, Pa., 1908, Goldfishes
and other small fishes, their diseases and enemics.
Fresh-water plants and molluses. Terrarin.  Ilus-
trated.

Tue Fuesi-Waten Aquamivsr axn ivd DX manrraxTs:
A Guide for the Amateur Aquarist. DBy Otto
Eggelling nnd Frederick Ehrenberg.  Henry Holt
& Co., New York, 1908, Plants, fishes, reptiles,
amphibians, invertebrates, fish maladics, ete.  1lus=-
trated.

Jaraxese Gorvrsie: Their Varieties and Cultivation.
A Practieal Guide to the Japanese Methods of
Golidfish Culture, for Amntears and Professionals.
Colored  plates. By Hugh M. Smith, W, F.
Roberts Co., Washinglon, .. C., 1900,

Tur Cane o Hose Agvana, by R, C. Osburn, Ph.D.
New York Zoological Society, 1914 Both fresh
and salt water.  Illustrated. For sale at the
Agquarinm, 35e, postpaid,

Gornrisn Vameries axo Tuorean Aavamosr Fisies,
Ly Willinm T. Innes. Tnnes & Song, Philadelphia,
Pu., 1017, Ineludes pond plants, insect enemies of
fishes, aquarimm applinnees.  Profusely illustrated.

PenmionicALs

Aavame Loe. T, B, Bausman, Publisher. 542 FE.
Girard Ave, Philadelphia, Pa, $1.25 a year.

TExRRARIA

Tue Vivaniea: Being o Practical Guide to the Con-
struetion, Arrangement  and  Management  of
Vivarin.—Containing full Information as to all
Reptiles suitable as Pets, how and where to obtain
thern, and how to keep them in Health. By Rev.
Gregory C. Bateman, AK.C. Gill, London, 1897,
Describes  reptiles  and  amphibians, plants  for
aguaria and terraria, fern-cases, ete. Illustrated,
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S—AARSHALL TSLAND NATIVE
Wearing 1 Diodon sken belmet.  Alter Mexasder

Chronologieally we next come in 1800 to
James Fdge-Partington  and Heape
who published at  Manchester, England, in
two volumes their very interesting Album of
the Weapons. Tools, Ornaments, and Articles of
Dress of the Natives of the Pacific Islands.
In Vol. LI, page 170, is a figure of o native of
the Kingsmill Group wearing a cap of fish skin.
There is no deseriptive text and as the figure is
not very distinct, it will not be reproduced here.

Our next authority is James M. Alexander,
whose book The Islands of the Pacific was
published in 1895. To face page 222 is a plate,
the lower half of which, shows a Micronesian
wearing a dried Diodon helmet.  Comparison
with Wilkes's figure shows that Alexander has
copied it without giving any credit whatever.
To face page 230 is another plate the lower half
of which is labelled “Marshall Island Warrior.”
This man also wears a Diodon helmet.  “This
figure is given as number nine of the present
paper.

Our next reference is to a book 5 by Fernand
Hartzer, a Catholic missionary in the South
Seas. Under date of 1900, he writes that the

Charles

—GILRERT I=LAND WARKRIOR
Wenring o Dislon skin lwlmet.  After Harlzer
Gilbert Islanders, o into battle varionsly armed
while A easque, fashioned out of the dried skin
of a large fish with strong spiny seales, sur-
mounls the head as o helmet,”  On this same
page is o pen and ink sketeh showing this helmet
and to face page 218 is a photograph of a native
in full armor. This latter figure is reproduced
hierein as figure ten.

Few men of the present day have o wider or
more accurate acquaintance with the South Seas
and with the customs of the people living therein
than Dr. Alfred G. Mayor. In an article, Men
of the Mid-Pacifie, in the Scientific Monthly for
January 1916, Dr. Mayor has an illustration
showing o warrior of Tari Tari lsland, Gilbert
Islands, armed with weapons beset on the edges
with sharks' teeth, and having on his head a
helmet of dried Iiodon skin.  Through 1.
Mayor's kindness, this illustration is  repro-
duced as figure cight.

Study of the localities noted above shows that
the use of dried Diodon skins for helmets is con-

s Hartzer, Fernand, Les [les Blanches ( Archipels
Gillert et Elliee) das Mers du Sud,  Paris, 1900,
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fined to the inhabitants of the Kingsmill, Gilbert
and Marshall groups; in short to that part of
Oceanica known as Micronesin, the region of
“little lands,” as these islands have been named.
The reason for this must be an ethnological one,
and in that seience the explanation must be
found.

SAND BARS AND FLATS AT LOW TIDE
By W. 1. DeNyse

For the lover of nature. a trip oot on the sand
bars and flats at low tide in midsummer when
they are teeming wilh life, means many agree-
He need provide himself only

able surprises.
a pair of rubber boots,

with a dip net and
thoroughly to enjoy the great varicty of marine
animals asleep or apparently so, and the small,
natural aquarinms existing in the tidal pools.
Walking on the eel grass left fatiencd by the
ehb tide, one discovers here and there a mysteri
ous mound. which on being uncovered, turns
out to be o blue erab, its claws held elose to the
body in a resting position while it doses in its
snug retreat. Instantly on being disturbed, it
is wide awake and l'l.‘rlti}' for fight, rising on
its legs and snapping the large claws together
threateningly, As soon as the intruder disap-
pears, it settles again under the sand, to await
the incoming tide.  Another mound, disrupted,
mayv prove to be the retreat of a horseshoe erab,
largest of American erabs, which, like its neigh-
bor. awaits the incoming tide. Depressions
here and there in the grass, containing a few
inches of water, harbor very voung flounders,

pigmy sculpins, toadfish, pipefish, cels and
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minnows, less patient for the approach of the
waves that will earey them Lo a larger swimming
grounid.

Approaching the high and drey sand bar, one
observes numerons minialure fountains playving
inta the air from the syphons of elams—hard-
shelled, soft-shelled, and razor.  Some of the
little streams play upward for several feet and
seem to multiply as the tide begins to rise.

Perhaps the most attractive of Nature's sen-
side exhibits are the beautiful aguarinms in the
tidal pools, perfectly equipped with rich green
Ulea, deep red Solevin  chordaliz,  erimson
Grinella and other handsome sea plants.  Small
hermit crabs and the voung of the horseshoe,
blue, spider, green and lady erabs, seamper over
the bottom. minnows are spawning, and here
and there a winkle or coneh spins out its button-
shiaped egg-strings and a whelk forms its collar-
shaped mound in which to deposit its cggs.

One may be lucky enough to cateh a pair of
sea horses in the love season, the male changing
from brown to near snow-white to
atleact its mate. A pipefish may be detected
stealing egus from the swimmuerets of o defense-
less shrimp, while under a it of Ulva a blue
crab casts its shell for o bright new one, graw-
ing a bit larger during the process. 1k is fear-
ful of enemies while the new shell is soft, and
dares not venture abroad for a day or so, till
the shell hardens sufficiently to protect it.

Everywhere the flats and sand bars are liter-
ally alive with mnd snails, some partly buried
anid others moving slowly over the bottem in
search of food, and performing their valuable
services as seavengers of the beaches.

its colors

PREHENSILE-TAILED PIPEFISHES
By Toa M. MeLLex

IT is the custom in this part of the world to re-

ing a prehensile tail. The discovery of a
paragraph in Wallace's Natural Selection, rela-
tive to pipefishes with prehensile tails, seemed
therefore quite worthy of investigation, although
it is not clear whether he refers to British or
Australian species.  Directly after a paragraph
on Australian sea horses, he sayvs:

“Phere are now in the aguarium of the
Zoological Society some slender green pipefishes
which fasten themselves to any object at the
bottom by their prehensile tails, and foat about
with the current, looking exactly like some

eylindrical algae.”

Pipefishes and sea horses have been grouped
by most ichihyologists under the family Syng-
nathidae, but at the Agquarivm we have found
the elassification of Theodore Gill far more con-
venient: sea horses—Hippocampidae, pipefishes
—Syngnathidae,

It seemed certain to us and to American and
British authorities to whom we referred the mat-
ter, that Wallace had made an error of observa-
tion. FEverywhere we met with the assurance
that “sen horses are the only Syngnathidae with
a prehensile tail.”

Pursuing Wallace's prehensile-tailed green
pipefish through the literatare on pipefishes, we
discovered several suspiciously similar observa-
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ANAKE PIPEFISH WITH CURLEED TAIL
History of the Fishes of the British Dsdamds

Froas Couch s

tions, almoest invariably accompanied. however,
by the statement that pipefishes do not have pre-
hensile tails,

Francis Day, in The Fishes of Great Britain
and Ireland, stales that the tails of pipefishes
are not prehensile. vet he quotes Couch as say-
ing that the ocean pipefish (Nerophis aequo-
reis ). also ealled snake pipefish, shorter pipe-
fish and painted sea adder, sometimes rise o
the surface in the summer months and bask in
the sun, retaining their position “by clasping
with their tail cords, buovs of ecrab-pots, sea-
He quotes
Ogilby, who recorded the capture of pipefishes
of this species at Portrush, where they were
taken in epen network lobster pots, to which
they “were invariably found clinging with the
ends of their tails curled once or twice round
the network.” He. also quotes Andrews, who
says that these pipefishes, when the sea is ealm,
“may be seen side by side, clinging with their
tails to the tufis of Zostera marina™ (sen grass).
In this position the male is better able Lo place
the eges in his brood pouch,

The breeding habits of pipefishes are some-
what similar to those of sea horses, the male of
maost  species  carrving
the eges; but in some of
the pipefishes the egs
pouch is a mere groove,
formed of eutaneous
folds situated on  the
tail, instead of being a
stout sac at the base of
the abdomen, as in the

weeds, sticks or floating substanees.”

Jonathan Couch, in a History of the Fishes of
the British Islands, figures a snake pipefish
{Syngnathus ophidion) with a curled tail, and
sevs il hias a “slender and prehensile tail” with
which it lavs hold of loose and floating objects.

Cuolors of pipefishes vary—vellow, brown, red,
black and greem predominating, with mixtures
ol these eolors, and some are capable of a
change of color to match their environment.
They are preved upon by large fishes, the
pollack being a particularly insatinble enemy,
and protective form and color are consequently
of great benefit in preserving the species.

Finally to settle the question of prehensility
in pipefishes’ tails, we corresponded with some
Australian authorities. Through the courtesy
of Mr. R. Etheridge, Director of the Australian
Museum at Sydney (to whom our inquiry on
the subject, in which we quoted Wallace, was
forwarded by Prof. Sir Baldwin Spencer, diree-
tor of the National Museum at Melbourne), we
are in receipt of a photograph taken by Mr. A, R.
MeCulloch. zoologist, of the Australian Musenm,
the leading authority on Australian fishes. ‘This
picture, here reproduced, shows some common
Australinn  pipefishes  (Stigmatopora  argus)
clinging to their favorite sea grass (Zostera),

The close study of
the picture that is re-
quired to determine
which of the slender
bodies represents a
pipefish  and which a
blade of sea grass, gives
one a fuller under-
standing of the protec-

sea horse. Im these cu- tion this little fish finds
e vl e

A £ 3 I I 2 From Barbour’s Notes on Bermudisn Fishes JARILCES th in  form
skin is raised like a

minute eup around each of the eggs, thus hold-

ing them firmly in place, and it is said ther
are very difficult to dislodge.

and color, to the green
sea’ growth that it inhabits. Mr. Etheridge,
moreover, imparts the following interesting in-
formation:
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AUSTRALIAN PIPEFISHES
Thirteen pipefishes (Stigmotopira argush moy be seen dinging 1o

the green seaweed whickh they resembile
Photograph by A, R. MeCulloch®

"A commeon species in S, E. Australia, Stig-
matopora argus, has just the habits vou de-
seribe.  This is very plentiful in the Zostera
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weed on sandy fats in Port Jackson, and when
swaving in the current with narrow leaves, ean
searcely be detected; its tail is prehensile as
The attached print represents this

"

':l.l"‘l.-l.il.ll"i.
species amang the Zostera leaves,”

Later we discovered in Dr. Thomas Barbour's
Notes on Bermudian Fishes, a picture of a new
species of  pipefish, Stiphostema  dendriticum,
taken from a single speeimen captured off
[reland Island, Bermuodas, in 1904, The enrled
tail sugmested the possibility of prehensility and
we therefore wrole Dr, Barbour on the :'il.lllljl.'L'l.
He says "There is no question as to its having
a  prehensile taill”  Although De. Barbour
"I"i}:ill-‘l]'_'l.' classified the fish as .‘\'.l'j.l.rir:-.\fumﬂ, he
thinks now that it may properiy be said to be-
long to a new genus of pipefishes.

There is no longer any doubt that the sea
horse is not entitled to the distinetion of being
called the only fish with a prehensile tail, since
several kinds of pipefishes, in different parts of
the world, arc similarly endowed.

Mr. MeCulloch is the foremost authority on fishes of
Australin.

THE

MIAMI

AQUARIUM

By C. H. Towxsexn

NEW public aquarium is now under con-

struction at Miami, Florida, and Mr. L. I..

Mowbiay of the staff of the New York
Aquarium has been called to take charge of it.
The location is on Miami Beacl. about a mile
from the city, across Biscayne Bay. The build-
ing will be 220 feet in length by seventy in
width and will contain fifty large exhibition
tanks. There will be three large outdoor pools
for sea turtles, manatees and other forms too
large for indoor tanks.

This aguarium will be devoted to marine eol-
lections only, and will have a reservoir holding
75,000 gallons of sea water. It is being erected
by the Miami Aquarium Assoeiation. ‘The man-
agement informs us that space will be provided
for a marine laboratory with about ten tables
available for biological students and investi-
gators.

The plans for the Miami Aquarium, like those
prepared for the aguariums at Detroit and Bos-
ton, were brought to the New York Aquarium
for further study and suggestions. During the
past two years many of the glass-fronted exhi-
bition tanks in the New York Aquarium have
been vastly improved by being enlarged to three
ar four times their ariginal size. More than half

of the tanks of the Miami Aquarium will have a
depth backward from the glass fronts of eight
feet, a decided improvement over those built in
the Detroit and Boston aquariums.

Although the eity of Miami is not large, the
situation of the Aquarium on Biscayne Bay gives
promise of admirable exhibits of marine life,
secired in great abandanece and variety from
local waters. Much of the expense of aquarium
operation can be avoided in a latitude where the
waler requires no heating in winter, and where
the exhibits can be had without expensive trans-
portation for long distances,

Mr. Mowbray, who has left to take up his
new work at Miami, has been connceted with the
New York Aquarium since 191+, He is well
equipped for the task, having previously had
charge of the aquariums at Bermuda and Bos-
ton. Mr. Conway, now in charge of the Detroit
Aquarium, was formerly attached to the staff of
the New York Aquarium. Inquiries have been
received from San Francisco relative to a former
memhber of our staff who may be wanted for the
aquarium soon to be constructed under the man-
agement of the Californin Academy of Sciences,

While we eannot but regret the loss of com-
petent men, there is some gratification in the
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fact that they are considered experts and secure
responsible positions with other aguariums,

A reconciling thought in connection with the
loss of one of onr men to the Miami institution
is the promise of cobperation in the procuring
of tropical for the New York
Aquarinm,

collections

THE GIANT CRAYIFISH
The Fresh-Water Lobster of Tasmania
By C. H. Towxsexn

HE fresh-water eravfish or lobster (Asta-

copsis franklinii), inhabiting the streams
of northern Tasmania, is the largest of all
cravfishes, reaching a length of nearly two feet
and a weight of eight or nine pounds. 1t in-
habits small streams rather than rivers and is
even found in brooks that one could leap across.
Geoffrey Smith in The Naturalist in Tasmania
savs he obtained large specimens in a small
rivulet. “It seemed extraordinary to fish these
huge monsters out of little pools in which one
would expect to find nothing larger than a
minnow.”

This crayfish is excellent for food, being of
finer quality than the marine crayfish (Panu-
lirus) of Australian seas, but is little used as
few people are acquainted with it other than
bushmen and prospectors. [t is taken in lobster
pots baited with raw meat. The claws of large
specimens are formidable weapons about the
size of a man's hand,

An allied species (. serratus) found in
southern Australia and nearly as large, is sold
in the markets of Melbourne and Sydney as
Murray River lobster.

As several species of trouts from Europe and
North America have been successfully acelima-
tized in Tasmania, Australian and New Zealand,
it may be that the antipodes can contribute
something of value to the fresh waters of our
own latitude. Northern Tasmania, in about
forty-ome degrees south, occupies a position
comparable in latitude with our northern states,
and the e¢limatic conditions are not greatly
different.

These large crayfishes might be carried across
the tropics with no more difficalty than attends
the transportation of trout and salmon. Cray-
fishes stand transportation well. The Aquariom
has living specimens of Columbia River eray-
fishes which were sent by mail from San Fran-
ciseo to New York, with no more moisture than
that retained in several wrappings of damp
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THE GIANT CRAYFISH OR FRESH-WATER LOBSTER
OF TASMANIA

A Crayfish of the British Isles shown al the wit

paper and moss.
week in transit.

The package was just one

Perhaps the Bureau of Fisheries ean arrange
with the fishery authorities of Tasmania for a
supply of fresh-water lobsters for acclimatiza-
tion in the north?

KING ALBERT VISI'TS THE
AQUARIUM

HE King of the Belgians, accompanied by

the Crown Prince and several Belgian and

City officials, appeared unannounced at the

Aquarium on October +. Fortunately the arrival

of the party at the door was noticed in time for
snitable greetings

The King apparently loses little time while
sight seeing, leading the way at his own pace
and taking in the situation visually, rather than
by lingering with a party that might detain
him. It did not take us three minutes to dis-
cover that sight seeing on his own account was
his idea and others might do the following.

This does not mean that the King was not
interested during the half hour he remained at
the Aquarium. He halted at the large plaster
model of the proposed new Aquarium and re-
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marked on its great size, as well as on the size
of the burly 200-pound Florida groupers in the
adjoining Hoor pool. He asked few questions,
however, until he reached the pool containing
some huge sea turtles, where he showed a very
active interest, making inquiry as to where they
came from, whether they inhabited the Atlantic
Ocean and whether they ever came asliore,  He
expressed surpise ot the great size of an §00-
pound sea turtle and discussed the subject with
the Beligian Ambassador, W got the impression
that he had never seen and pq'r||.'|]n: never even
heard of sea turtles before,

With a view to escaping from a large crowd
that was gathering, the Director led the way into
the service gallery for a view behind the scenes.
A tankful of hungry green parrot fishes came to
the surface as they often do for the man who
feeds them, and began squirting little jets of
water from their mouths three or four inches
into the air. His Majesty exclaimed, “They are
spitting water!” This is just what they were
doing. He called the attention of a Belgian
officer to this to him totally unexpected perform-
ance. and was disposed to linger to see what
might happen next.

Viewing the occupants of the tanks from the
rear where thev receive direct light from over-
head, displays their colors to better advantage
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than when viewed horizoutally  through the
glass fronts. The King found much to inter-
est him. It is said that children and pets sel-
dom behave well before company ; but our living
thil]l'_:"- h:"il:n:lrﬂjrn:i \:|ti'i|-.'||_'h|r|'|_'l.‘, A :l'rp net full
of pulfers was lifted from a tank to show low
these fishes inflate themselves when taken from
the water.  Most of the specimens began suck-
ing in air at once and were soon as round and
tightly inflated as little balloons. Our  dis-
tinguished visitor found this performance worth
seeing and was correct in his surmise that it
must be for defense.”  All puffers do not swell
up promptly, some lie gasping and limp ontil
taken in the hand and encournged by a little
tickling. The King suecceded in making one of
the laggards inflate, and commented on its being
“rigid” when it had pumped itself into as tight
a globe as air could make it.

We were interested in the King's height. He
scemed to tower nearly a head above the other
men of his party and must stand about six feet,
four inches. He lad not much to say to those
speaking English, conversing more freely with
the Frenchi-speaking members of the party.

The King and the Crown Prince expressed
their pleasure at having scen the Aquarium and
departed after cordial handshakings.

(G007 ¢ ot £

THE GROWTH-RATE OF

PACIFIC CORAL REEFS

By Avenep Gorpsnoroven Mavon

Canxemie InstiTurion, Wasiixoron, D). C,

HE growth rate of Atlantic corals is well

known through the extensive studies of T,

Wayland Vaoghan at Tortugas, Florida,
and at Andros Island, Bahamas, but observations
by wvarious students upon the corals of the
Pacific were incomplete and gave so high a
growth rate that it secemed worth while to go
to Samoa to study the subject.

As a result we find that the Pacific corals
actually do grow at about twice the rate of cor-
responding genera in the Atlantic. The reason
may be that animals so lowly organized as corals
grow at a rate somewhat proportional to their
food supply.

Corals feed exclusively on small marine ani-
mals, most of which they capture by means of
the stinging thread-cells of the tentacles which
encircle the mouths of the coral polyps. Now
in the Atlantic the corals grow on the seaward
edges of great shallow flats the water above

which is so heavily charged with minute parti-
cles of precipitated chalk that the floating ani-
mals are largely killed; and so the corals are
well fed only when the tide comes in from the
deep water beyond the flats. In the Pacific on
the other hand the corals are usually close to, or
surrounded by, deep water and there is very
little precipitated earbonate of lime to kill the
floating creatures upon which they feed.

The large massive heads called Porites which
are so dangerous to ships grow upward at an
average rate of an inch a year in the Pacific,
and charts might well state this fact, for such
heads are common on the bottoms of many reef
entrances,

The beautifully branched forms called A ero-
pora grow even faster and their branches make
an average increase in length of four inches each
year. The illustration shows one of these forms
called Acropora pharaonis. The small photo-
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GROWTH-RATE OF ACROPORA PILARADXIS

The simall picture on the pight shows this coral as i1 was on Aprl 10, 17 wid Uhe large picture reptesents it on the samse seale on Jaly 11, 1918

graph on the right represents this coral as it
was in April 1917 and the larger picture shows
it on the same seale as it was in July 1918, It
increased from two to seventy ounces in weight,
and developed more than 250 new branches, in-
creasing in dimensions from 3.3 x 2.3 x 2.6
inches to 16.5 x 15.2 x 9 inches high.

On an average about five and one-quarler
ounces of limestone appear to be added each
vear to each square foot of the upper surface of
the reef flats of Pago Pago Harbor, Samoa, due
to the growth of corals, and this would give an
average upward growth of 0.35 inches per
annum over the entire area of the upper surface
of the reef-fiats.

Now we have bored through the reef flat in
Pago Pago Harbor, Samoa. near its seaward
edge and find that 121 feet of coral reef over-
lies the voleanic rock. A submerged platform
from about one Lo three miles wide and about 100
to 210 feet deep extends all around the Island
of Tutnila, and the modern coral reefs are grow-
ing outward from the shores upon this platform,
and are now about 120 feet thick on their sea-
ward faces.

We sec then that if the reefs grow upwa rd at
the rate of 0.85 of ‘an inch a year, a reef 121

fect thick would be formed in 4120 years. 1L
is interesting to note that Professor G. Stanley
Gardiner ealeulated that in Fiji the corals might
grow so as to produce a reef seventeen fect
thick in 1000 vears, and we see that at this
rate a reef 121 feet thick might be made In
7120 years. In a later publieation, however, in
his Fauna and Geography of the Maldives, Pro-
. fessor Gardiner expresses the opinion that a
reef might be built up to sea level from a depth
of 150 feet in 1000 vears. Now, while these
various caleulations are not very accordant they
all agree in ascribing a rapid growth rale to
recfs and force us to conclude that the reefs
which now surround the islands of the tropical
world might easily have grown up since thie
glacial period.

My own ealeulation is doubtless based upon
too slow a growth-rate, for corals are more
densely clustered, and are less disturbed below
the level of wave action, than over shallow reef
flats where they are dashed by the heavy surges.
We must also bear in mind that holothurians,
boring plants, sponges, mollusks, worms and
many other animals are constantly destroying
the while currents carry away small
loose particles, although these degrading in-
fluences are more or less offset by the growth of

corals,

1
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- stony seaweeds, corallines, and brvozoa over
the reefs.

We have not vet been able to evaluate the
effcets of all of these agencies bul even so it
seems quite certain that the reefs around Tutuila
arc. gt'llhlgl':‘-‘!i]}' speaking, structures of the

i present day,

In other words we conclude that these reefs
have grown ontward from the shore over an old
submerged platform which was cut down to the
then sea level in a past age, perhaps in the
glacial epoch when the ice was heaped up in a
vast sheet over the northern regions of America,
and the surface of the tropical oceans may have
s been lowered about 120 fect, as is main-
cd by Professor Reginald A, Dialy.

ITEMS OF INTEREST

Toe Bive Lovpsrer—The blue lobster,
though rare, is not distinet in species from the
common green lobster.

Almost by aecident we learned at the Aqua-
rium that the blue lobster may be born green,
like the common lobster, and later change to
blue.

It is said that any lobster. exposed long
enough to bright light, will turn temporarily a
brilliant blue, In referring to blue lobsters we
mean only those which are naturally blue.  Most
of these have been taken from the depths of
ocean, and the Aguarium exhibited one giant in-
digo blue lobster from deep waters which was
deseribed in the November 1917 Broierix,

A small, common lobster, that had
molted once under observation in our J.-ﬂmq-nl;urj.-f
was transferred to an exhibition tank, and a few
months later molted and came ont blue. 1L
never had been subjected to bright light. The
animal was returned to an observation tank and
within a vear cast its first dark blue shell, twelve
F inches long. for another blue one, the heavy

;_‘:rl‘.l‘ I

claws being a beautiful sky-bloe, the body
darker and mottled along the sides with cream.
It seems certain now that this lobster is “true
blue™ and unlikely to molt back into its original
green.

From Herrick's studies of the lobster, we
judge h_\' the size of our specimen that it must
have molted, since birth, twenty-five or twenty-
six times before turning blue, and that its age
was then six or seven yenrs.

If this lobster, which has already lived longer
than any blue lobster ever kept captive, attaing
its full growth ot the Aquarium. it will be the
first blue lobster ever reared in captivity.

13%

Among crustaceans, lobslers are notable for
longevity, and Herrick that giant
specimens weighing  twenty-tive or thirty-five
pounds, have weathered the storms of life for

! F
wssibly Gty vears or more,
e I. M. M.

estimates

Toe Doceer-Boar—The Aquarium, it is
hoped, will soon be in possession of its new
well-boat, the completion of which has been
_'.L'l'l:'.'!l]_‘.' |]-.'|'|_'u'-:'-:l .I'l.l'. labor troubles.

Well-boats are not modern inventions, though
the name is comparatively recent, superseding
‘dogger-boat,” from the middle Dutel “dogmer-
boot.” o

It seems quite eertain that the Duteh had
well-boats as early as the 17th century and per-
haps considerably earlier, for English diction-
aries printed in the beginning of the 18th
century mention the dogger or dogger-boal, so
called from the Dutch “dogger-boot”—a vessel
with a well in the center for bringing fish alive
to shore; also dogger-fsh—fish brought alive to
shore in such vessels; and dogger-men—I/fisher-
men and sailors emploved on doggers,

The origin of the word is not altogether elear,
the carliest dietionary that mentions its deriva-
tion stating that it is from dog, a sca term. This
is interesting, and not improbable. sinee the
Duteh word for dog is dogge; but later dietion-
aries differ on this point. One printed in the
18th century savs it is from Dogger Bank, where
dogger-boats are principally used, two 19th
century authorities state that dogger is Dutch
for eod, and a third that it is Duteh for trawling
vessel,

We know that cod and herring were much
sought for upon a certnin shoal in the North
Sea, and might reasonably infer that if dogmer
is Duteh for cod, this shoal came to be ealled
Dogger Bank because of the cod that were there:
that the boats with live wells used by the Dutch
for capturing cod off the Dogger Bank, came
thus to be called dogger-hoats; and that eventu-
ally any sandbank was called a dogger-bank, any
fisherman a dogger-man, and any fish taken alive
to shore in a well-boat, dogger-fish.

English-Duteh dictionaries, however, do not
give dogger as the Duteh for cod, though they
indicate that a “dogger-boot” is synonymous
with a “heringshoot.”

In any event. if the Duteh dogger-fish are ex-
clusively cod and herring, the Aquarinm dogger-
fish will have a much wider range: for it is
expected that a great variety of species will come
to New York in our “dogger-boot, "

I. M. M.
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DEVIL-FI=H OH GIANT IAY

From = copyrighted pholograph made by John (), Lalioree

Hernixes axp Poraroes—A barrel of pota-
toes, or a barrel of herrings. is not. even in these
hard times, an objeet of surpassing general inter-
est.  Yet we recall the story in our sehool
renders, of Lonis XV proudly wearing in his
buttonhole a blossom from one of the first potato
plants raised in France.

No monument was erected to the discover of
the potato. which is believed to have originated
in Peru, bul a statue was erected to the memory
of the man who discovered the art of euring and
barreling herrings in 14146,

He was a plain fisherman of Duteh Flanders,
William Beuackels {or Boekel) by name, and at
least one monarch—Charles V—paid homage
to his ingenuity by visiting his tomb, thongh
probably neither king nor fisherman foresaw the
universal importance of Beockels™ discovery, the
thousands of firms and the hundreds of thouo-
sands of men that would one day be engaged
upon both sides of the Atlantie, in ecoring and
barreling herrings. .M. M.
~ Nore—Most anthorities eredit the Dutehman with
this dia:rm'rrr. though there is one statement extant
that the curing of herrings with salt was discovered

by Peter Chivalier, a iurnmuth merchant, prior to
the year 1155

A Grasrt Devie-Fisu,—The Manta or devil-
fish (Manta birostris) is one of the largest of
fishes. and the accompanying photograph repre-

senls what appears to be the largest specimen
actually measured.  [Its caplure is described by
Mr. J. O, LaGoree, from whom the photograph
was received, in a recent number of the National
Geographic Magazine.

This big fish, which was killed off Bimini
Island, Balamas, after towing a heavy launch for
nearly five hours, measured twenty-lwo feet
across the pectoral fins and seventeen feet from
licad to tip of tail.

The Manta is an inhabitant of tropical seas
and many have been killed in Florida waters.
Large specimens have been killed in the Carib-
bean Sea and in the Gulf of California,

We have seen large Mantas in some of the
atoll lagoons of the Low Archipelago, in the
Pacifie, but none approaching in size the speci-
men shown in this picture. Its skin has been
preserved by a Florida fishing club,

(BT i

The San Francisco Agquarium—We are in-
formed that the California Academy of Sciences
has rececived the fund bequeathed by the late
Mr, Etmn}mrt of San Francisco for the buoild-
ing of an ."I.qum'lllm in Golden Gate Park. The
architect and engincer selected by the Academy
will vsit the New York Aquarium at an early
date, for the purpose of studving varions fea-
tures of aquarium equipment.






