L

# o
o e n R R

’

e T o g 2 iy

e

Oy s







-

e

VOL. XXXIL Xo. 1 January-February, 1020
Contents
AMERICAN WAI'TI Froutizspiers
HORNS AND ANTLERS (PART 1D H. E. Anthoww
fflustrations—Pam |1
Pleistogegee Deer Kn=hmir Stag Modse Anller Types
Antler Typues Caribou Antler Types South American Deer Types
Antler Patterns Fallow Deer Antler Development. Axis Deer
Nomenchiture of Tines Axis Deer Asymmetrieal Antlers
Two American Deer Ty pes Cabsivrn Uil Unusunl Antler Types
Malay Samboir Deer " Broweantlered Dier Interloekel Antlers
American Wapitd Munt jac Antlers in “Vielvet

Alaskan Mosose

AXTLER DEVELOPMENT . Elwin B, Baplors 2331
Serics of sixteen pictures illusdrnting e provressive stages of vearly growth
of the antlers of the Americnn Wapith. from the shslding of the gnllers
March—until the completed erowth—Ausust,

SEASONAL GROWTH-CHANGES OF ANTLERS Charles 17, Nobeek 24
Hiusteated with a series of thatorraphs showing the intern

al structure n
bl thee Fall
s altained.

developanent of deer antlers from the perlod of sheddine o
WHITE-TAILED DEER Marer

r ves

BULLETIN
New Yorrk ZooLocican Sociery

Copyrisht 1828 by the Neo®e#L Zoalozical Society, All rehls reserved.  Title registersed in the United
States Patent Offiee.  Tssued bi-monthly at the Ofices of the Society, 101 Park Avenne, New York City,
Subseription 150 o year, a0 eents, =ingle copy. Same rates for all Forden Countries and Canmila.

Editorial Staff
W. Hew Boaw, Direetor, Zoolagieal Mfaek Cuames Ho Towssesw, Direetor, Adgerarinm
Lee 8. Cusxoary, Curator, Birds Havuoso L, Dersaws, Curotor, Mawmals, Teopfiles
Wintias Brene, Divector, Tropical Researel

Members of the Eoological Soclety are entitled to all Publications, Reports, Bulletins, M zica, cle.  (Foo-
bogica malled by request only) and ne efort will be spared to ensure thele delivery. Changes of ndilress,
forwarding {lﬂiﬁfﬁ and non-delivery of mail should be stated primptly.  Contributions pertinent to the objeets
of the Bullelin cordially welcome, Stamped and return envelope should accompany  communleations,
Editorial and Subscription Offices, Zoological Park, New York City. Elwin R. Sanborn, Editor.




o] d0) eI FuEHN

gamd Hunaads ]

Jajur pun Jaljious 2o
o KO Syl poe jaapn
o} unda ey jaa]aa agl
oIy yiem duniieds ninbiz Ay

[2]



1

"« BUELETIN
NEW YORK ZOOLOGICAL SOCIETY

Published by the New York Zoological Society

Vo XXXI1

.I.||:.u|.|'}-'I-'.~i||'||.||'ll.. 1928 o,

Horns and Antlers

Their Occurrence, Development and Funetion in the Mannmalia'

v phetographs mede in the Pook

AxrHoNy

Mwmmals: of the 1World, American Muzeum of Natural Higtory

-g:..[ I*ark wnless stherwise noted

Papr 11

T has been pointed out in the beginning of

this article that antlers arc hony in their
nature as contrasted with true or hollow horns
which are epidermal in their orlgin (with bony
cores). D, Noback, in this issuc of the Bure-
LeTiN, tells how antlers grow and describes the
early stages of antler formation.

Antlers are the exclusive property of the
decr, the Cervidae. Further than that, they
are restricted (exeept in the case of the cari-
bou) to the male deer. The males of all the
living, typical deer (the Chinese water-deer
is an exception) have antlers, ‘but t®ere are
some deer, to be considered more or dess aber-
rant {the musk-deer), which have no antlers
on either sex.

Deer have always been Tentured in the chase
as the favorite quarry of the hunter. In
Europe the stag was royal game, in many coun-
tries reserved as the sole property of the king
or of the nebility, and rather an extensive
terminology has been built up about stalking
and classifying the heads. A nomenclature was
1 The fiest part of this article, which discusses harns, ap-
peared in the preceding number of the Bulletin.

3The derivation of “amler” goes back through the ohd
French gatoillier to a corruption of the Latin antocularis,
before the cve.

developed to classify the tines of the antlers,
and the stag had various names to designate the
degree of perfection attained by its antlers. A
staggard is a stag of four years, not vet prime,
a stag of ten has ten points, a roval stag has
Lwelve or more points, el cetera, Te term “ant-
ler™ was originally applicd to the first branch
of a deer’s horn, but in time came to be applied
to the whele deciduous structure.

Antlers are like irm;mm;wu]iy for
adding branches each year. With the excep-
tion of the few deer that have unforked horns,
the general scheme of growth is to add one
branch each year until the bucks become prime
adults, when the number of tines remains con-
stant. When the buek has passed its prime the
antlers gradually deerease in sigse and in other
ways display a less vigorous and well-controlled
erowth.

Freak or abnormal antlers are not very un-
common and are sometimes to be attributed to
internal disturbances, of which we can under-
stand little, or may be due to the more obvious
cffects of emasculation through injury or ad-
vaneing scnility.  Abnormalities usually take
the direction of excessive branching and mul-
tiplicity of tines, and in extreme cases the

[3]
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Pleistocene deer of Europe and North America. (Above) Giant fullow deer or Irish elk

of Furcpe. {(Below) Beermoose (Cervalees) of North America, Copyrighted,  HKoes

wrations by Charles K. Knight, and pulilished by permission of Fresident Henry Fair-
feld Osloen, American Museom of Natoral History,
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Antlers of varions tvpes,

I Biberian roe deer; 2 hog-deers 3 Altai wapiti; 4. hangl;
3. Nrizoua wapiti; 6. Varkanid stag: 7. Manchurian wapiti; & Bornean sambar: 9,
- Japanese sika; 10, American wapiti; 11, Manchurian sika; 12. Malay _-.=|1|u.‘|a.nr‘-I 13, 14,
LS. M 12 Various specics of minntjac; 18, Basilan sambars 19 Segechoan sambar: 20,
Timer deer: 21 muskddeer: 22, axis deer or chital: 23, ketchang: 24, Luzon sambar:
. 25 Pere Davils deer; 28 Indian samlar: 27, Pekin sika: 25 Formesan samlar:
=% Javan rusaz 3, harasinglia or swamp deers 31 Schomburgk®s deery 320 Ell's
deer or thamin: 33. Thoroli's deer. Al figures wn the same scale,
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Different antler paticrns; 1. Japancse sika: 2. Ell's deer or brow-antlered deer; 3,
hog-deer; 4. Malay sambari 3. roe deer; 6. wapiti 7. Lz sambar; & Schomburgk's
deer; 9, Pere David's deers 10, harasingha, All figures 1o the same seale.
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Sketch to llustrate nomenclnture of tines: for red deer type of anmtler, 1. Wfwitine or

brow-antler; 2, leztine or beeantlers 1

trez-tine, trezantlergor royal: 4. fourth Lranch

and above form the ers

frontal protuberance, in

appears, and thereafi®

wen of surseoyals, In the first year the buck develops merely
the scqgnd year a simple spike, in the third yvear the brow-time
each year odds a tine ool the maximum growth s nttained,

typical pattern may be so obscured that the
identity of the animal is *dificult to ascertain
fram the antlers alone, Not infrequently the ant-
lers of old bucks become stunted and otherwise
retrogressive, and  such  heads, “woing-hack
head,” may differ noticeably from the normal
pattern worn by the buck in his prime.

Mr. Madison Grant has noted the oceur-
rence of an unusnal type of antler carried by
the white-tailed deer of the Adirondacks at the
close of the last century. These bucks were
known to the local guides and hunters as

“swamp deer’ or “meadow bucks™” and earried
antlers which were eharacterized by robust,
hieavy beam, extra points and tinelets, and ru-
gose, papillate surface at the base.  The
“meadow buck™ was recognized as something
different from the other white-tails of the re-
gion and the antler difference appeared to be
correlated with shorter legs, heavier body, dor-
sal stripe, and slight colow differences on erown
and antlers themselves. It is impossible to as-
serl, with the data available, whether the pecu-
liarities of the antlers of the “meadow buck”
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-
Twa characteristic American deer. The antlers of the white tailed deer, alwwie, are
characterized by a pattern of simple tines on an unforked beam: the antlers of the black-
tailed deer, below, {this is true of b mule deer amd coast Llacktiiled deer) have
the main branches of the beam forked give off tines m pades rather than singly. .
The right antler of this Wack-tailed deer illusteates an abpormal develupment and s 2

“freak” amler: the left antler is typical,
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Malay samlzir deer. The sambar deer include 4 numler of subispecies that range from
southern Asia down through Malaysia to the Philippine 1slands. The sambar anilers. sre

anel  strog,

simple in pattern. and ars not very large and spreading, although robu

The lower figure shows the male sambar, and the upger o female, one of %the very

rare cases of a female with antlers. This female was kept in the New York Zoological

Park for a number of years aml the antlers did not appear untl the deer reached an
advanced age.
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(Above) The American wapiti, or so-called “elk™ of American sportsmen, has superl

anthers which at their best are beautifully symmetrical. (Helow) The Kashmir stag

or hangul (not as old an individual as the wapiti, above) carries antlers very like
those of the American wapitd.

LR P S S LR Jepaiipnrae-Fehrwory, 12
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The caribon displays antlers intermediate in character between the round and the palmate

type.  The miin beam of the antler is vound, but the brow-tines, ihe bez-tines, and

sametimes the crowns are palmate. The upper figure s the Osbarn caribou, one of the

eroup of mountain cariboy, and the lower is the Grant caribou, a representative of the
group of harren ground carileou,

11
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The fallow decr, above, has antlers with lirondly palmate erowns which controst natice-
ally with the round type of crown, such as that carried by the axis deer, lelow,

—
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Among the maost beautiful of all sets of antlers are those carried by the mountain eari.
bon, typified by Osborn's caribow, The brow-tines are bread and heavy, the beam is
expanded and the whole structure is develsged along imposing and majestic lines.
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The antler of the muntjac or barking desr is set upen & greatly clongated pedicle whicl

is dlemsely clothed with hair.

This pedicle §s a conspicwons fentuire aml 15 the canze

of one of its vernacular names; “the ribfaced tleer.”

(a fine head killed by Mr, Grant and in his
possession shows  the differenees
clearly) are, or were, heritable characters of
real significance or merely varialions within the
range of possibility for normal white-tails,
There scemed to be no heads intermediate be-
tween the “meadow buck” and the normal type,
a rather suggestive state of affairs,

The range of individual variation for any
given species of deer may pergit of Sonsider-
able antler modification. The abundance or
searcity of food has some effect upon the growtl
of antlers which, in the ease of specics like the
moose, undoubtedly is a I’eu'.';.' drain upon the
vitality of the animal. The surface of the hard-
cned antler is colored. to some extent, by the
objects against which the deer rubs to strip off
the velvet,

The characters of antlers are  sufficient]y
definitive to form a useful basis for a classifica-
tion of the deer. While individual variation
within a species may be considerable, the fun-
damental pattern of the antlers remains within
limits sufficiently narrow to mark off one group

apparent

from another. Antlers reproduce themselves on
a given individual with remarkable consistency,
and any little deviation from the normal that
appears will probably reappear as an annual
feature.

Deer have been grouped agrordingly as the
antlers have conformed Lo certain’ definite pat-
terns.  Fop example, the elaphine group (con-
taining the Furopean red deer and the wapiti,
among others) is characterized by rounded.,
complex antlers which usvally earry a bez and
always a trez-tine, and the damine group {eon-
taining the fallow deer) is distinguished by ant-
lers which normally lack the bez-tine and are
more or less palmale above the trez. In the
group of American deer the various subspecies
of the Virginia deer have antlers the tines of
which arise from a nearly horizontal beam and
arc upright. unforked spikes; the subspecies of
mule deer and black-tailed deer carry antlers,
the main branches of which fork dichotomously
and present an appearance very distinet from
the Virginia deer tvpe. The extreme example of
dichotomous forking is shown by Schomburgk's
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.
The great meose of the Wenai peninsula, Alaska (Alees gipeos), jwows o massive jpair

of antlers that constitate the heaviest horns 1o be found on living mammals,

When one

riealizes that this extensive structure 15 an annval growth and is dropped shortly after it

has lhardened and reached a wseful stage, wonder is arovsed at the wasteiulness of

the process. The wearly growth of such antlers as these mnst be a very heavy drain
ppen the vitality of the animal. .

deer where the main hranches fork again and
again.

The simplest antler is the straight spike of
the brocket deer. This is similar in form to

the first-vear antler of many other deer® but
-

! The name brocket was first nsed for the young red deer
crags and properly belongs to them, but has now become
widely used for the small deer of Central and South America,

in the brockets the antlers remain simple and
never branch. The brocket antler does not at-
tain a very greak length and seldom exceeds
five or six inches. Between this simple type
of antler and the complex, many-branched ant-
ler of Schomburgk's deer or the palmated,
many-tined antler of the moose, there is a vast
difference, but there are many intermediate
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Types of monse antlers. 1. Shiras’ moose (Wyoming): 2 3, 3. 4, "'“‘“’""'L toase: 4,

Canadian moose; 6. Siberian mioose; 7. Seandinavian moose,
All figures to the same scale
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Anilers ¢.£ seanth American deer. 1. 2 Colembian white-tailed deer; 3 4. guemal;
5, % marsh deer; 6. Brazilian white-tailed deer; 7. pampas decr.

All figures to the same scale

pay
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types of antler which bridge over the gap, and
the transition is not abropt, The illustrations
will serve to eall attention to the various tvpes

and patterns of antlers better than written de-

seriptions,

Antlers came into the fossil records abont in
Mioeene times, Mergeodus, of the North Amcer-
icant middle Miocene, had deer-like. branched
antlers which may not alwavs have been decido-
ons.  The condition of the burs on some of the
specimens  indieate that the antlers may have
been permanent.  Prior to the Miocene the
aneesteal deer appear to have been hornless.
Some writers belicve that the deer antler was
cvolved  from a  giraffe-like lorm, a  bony
process  on the  skoll  covered by undif-
ferentiated skin,  This skin was subjeet to
injury, being soft and containing nerves and
blood vessels. In due course of time the horn
developed a bur or basal ring and the blood
supply to the soft skin covering of the upper
liorn was cut off. When this skin died and stript
off, the bony antler as it is koown today was
the result.

The function of antlers scems to be rather
elearly that of a highly specialized sex charae-
ter.  With the exception of the caribou. antlers
are carried only by males and become fune-
tional and of scrviee to the animal for a lim-
ited time, namely, during the breeding season,
For most of the yvear the male deer is cither
without antlers or the antlers are in the velvet
and of no use ns weapons. As a defensive
mechanism for the group, antlers, therefore,
have but little value. Even when carrying fully
developed and hardened antlers, deer more often
than not Hee before attempting to employ these
weapons against any formidable enemy. The
males of most deer make more or less use of
their antlers against one another during the
tut, but even against their own kind it may be
questioned  whether  antlers  are  necessary
weapons, It has been noted in deer parks that
the master bucks are sometimes possessed of
but small antlers or may even be hornless, Ant-
lers are not necessarily the sine gqua non of
domination,

In the one genus (the caribous) where ant-
lers are not obviously a sex-linked character,
the antler of the female is conspicuously smaller

19

than that of the male, but is carried for a lomger
period of time, not being shed until well on in
the spring when the eall is born, It has been
stated  that the possession of horns is an ad
vantage in the dead of winter when the animal
must servape snow away from the vegetation that
is its food, and that the lacger, hornless males
In this
fact may lic the explanation for the horns of

are apt Lo go hungey at such a time.
the female earibou, they are useful structures,
originaling and connected with the sexual evele,
but earried over through a period when the un-
born voung are threatened with a lack of nowr-
ishment,  No species of hornless  ( females)
deer range as far north as the earibon and we
have no way of telling, except by inference, how
hornless females would survive the rigors of a
winter on the barren crounds.  There may be
no especial significance attached to the fact
that female caribou are horned, but it is strange
that no other female members of the widely
spread and numerons family are so endowed
and rather tempts one to speeunlate. It is sig-
nificant to note that the male deer which do
not carry antlers —water-deer and musk-deer—
have developed the canine teeth into large keen
tusks. The females of these species do not have
the tusks which are, like antlers, to be consid-
ered as sex characters.

Antlers have figured rather “extensively ns
artifacts of carly man. The substance of ant-
lers could be easily worked by him and vet was
strong and substantial eifmgle to serve a variely
of uses. Fragments of antler served as handles
to hold flimt implements; the beam of an antler
might be used with sinew to form a compound
bow: or the head of a spear might be formed of
the dense tip of an antler. As later uses of
antlers might be mentioned the gun-racks of Eu-
rope and North America, the sword-racks of
Japan, and the almost universal emplovment of
stag-horn for small objects such as knife han-
dles. The demand for stag-horn for handles
has been great enough to develop an extensive
use of bone, processed to imitale antler, as a
substitute. Antlers were an early source of am-
monia, and spirits of hartshorn takes its name
from the fact that the distillation of antler shay-
ings was formerly used to provide this am-
moniacal preparation,



N L BTl N Jopiea e Febeanarg, 1035

Series of antlers frain the same individual. The antlers from an axis deer, in the New
York ZooMgical Fark, were saved cach year to form an ioteresting series. It will be
noted that there is a regular annoal incrcase in size from the first set to the seventh,
when the antlers have attained their peak. In the seventh and eighth sets the antlers
hold at maximum size and then lose in the ninth and tenth seasons. The deer is
figured with its final set of antlers which are distinctly stunted and degenernie.
Fig. 1—10 all the same
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Asymmetrical antlers: Bucks past their prime may grew antlers that are net symmetrical,
one side may be longer or of a pattern differing from the other. Injury 1o the growing
horn may also cause asymroeiry.
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Urtesnal tvues of antlers, The antlers of the mule decr, above, are almormal and lelon
¥y ]
to the class of “Treuk™ antlers. Some disturbance in the imternal contrel of the antler-
prowing mechaniem has allowed s wide depariure from the normal mule deer pattern,
The antlers of Schomburgk’s deer. lebow, sre not “freak’ growths Lot ef the type
¥
hahitually developed by this rare specics.
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Interlocked antlers of Alaskan mwoose (aboved aml mnle deer

(below). The many
branchal type of antler sometimes brings its wearer into dificulties aml dangeis tin-
known to the weirer of hollow horps, Fighting male deer may lock antlers so tightly
thiat they can not be extricated, and this occurs oftenest among the specics that carry
antlers with mary tines or branches,  Antlers possess a notable degree of springiness pmid
because of the configuration of cortain patterns these miay be sprong into a locked eomd}
tion which will require mere than the original cnergy 10 withdraw them. Aldso 1he imyuce
which interlocks the zntlers muay gin cnergy from the unbampered freedom of the
thrst, 8 momentum which the arifnmls can not secure otice they sre entangied head 1o
hend. L

3
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Intermediate stages in the growth of antlers. The soft covering of downy skin
growing antler is known as “yelvet” amd is, in o cense, comparahle to the tender bark
on a growing twig. Under the “velvet™ the Dload is bailding vp the bony tissue of the
antler and each tine or branch follows the pattern set by the rapully advancing “velvet.,”
While the” antlers are in the “velvet” the hucks are not aggressive and freguently as-
sociate in small bands. Mot only do they feel none of the rivaley that will come later
when the antlers are complete, but any use of the saft antlers at thi= stage of their de.
velopment would result in consideralile pain.
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Ghe Growth of a Wapiti Antler

THE following series of photographs illustrates pro-
L gressive stages in the development of the wapiti antler
and, with the exception of Numbers 9, 15, and 16, all
of the photographs show the same individual. The ani-
mal was observed daily and a photographic record made
which extends over a period of several months. It should
be noted that these pictures are an equally good record
of the shedding of the winter pelage and the acquiring
of the new coat. The series closes with two photo-
graphs, Numbers 15 and 16, scleceed o emphasize che
change in demeanor of the wapiti when his antlers have
become prime. Borh of the latter pictures are records of
the same animal. Photographed by Flwin R. Sanborn
at the New York Zoological Park.

= FoEs — z n PEeaT A T
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1. The wapiti haz begun to shed the old antlers {(Mareh), One bas alrewdy dropped

and the l.'tjw".'\-n[ suriice of the policle s readily apparent. The long winter coat begins

to bk rough, 2. Both antlers have fallen, At the proper time any slight jar or quick
movement ic sufficient to break the weakened attachment to the pedicle.
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3. The new antler appears 35 a tumid bod on the pedicle (April 29); thewinter coat
has started to go. 4. The branches which will grow into browsines :ﬂ‘ bier-tine
appear early (April 25).
-
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5. Every day sees an incresse in the side of the antlers (May 5. 6, The branching
beging to fgretell the pattern of the final growth (May 9 amd the last of the old hair
i ready to shed,
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7o The wapiti needs plenty of green vegetation to meet the demnpids Tor antler growth,

and by the time this structure [s sssuming breadih and height (May 161, wilant life

@ well in foliage, 2. The antlors are wow {Juse 1) the dominating feature of the
animal’s appearance: the vew ooat fs established.
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G, As the antlers become hrﬁfdth: wapiti will be forced to exercise greater care to
T

aveid striking them against

objects, for the welver ic still soft and Glled with

bload vesfels. 16 injured it will bleed and an injury may deform the amler. Number

¢ js not the same individoal

as the rest of the series; it is included to
ides of the antler in welvet. 16, The thick covering of velvet on the tips of the gro
antlers makes the antlers look chimsy and clubelike and masks

will later make its appearance {June 25).

ve a hetter
the trim structure whi
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Il. The antlers are entering into the final stages of sirclevelopment (July 61 and
all of the branches and tines have been ocotlined, 12, The general conditien of the
wapiti has been improving as the season advances, and with the antlers assuming nearly
their Tull extent (July 12) the animal’s body i5 Lecoming sleeker and more rounded,

31
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13. After the full pamtern has been completed (August) the growih processes will le

devoted to ths hardening of the antler. {The w,'].r“i feels the heat of middayy, 14,

The antlefs are hard and serviceable (August) and the velvet has ecrved s funcion.

It is now dead tissae and can be srripped off 1n shreds. The wapiti ﬁl‘!l the antlers of

the uscless velvet by rubling them against brosh and saplings.  Node the  glumyp,
vigorons body.
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Fand 16, These photographs show the same individual at dilferent seasons, When the

h ¢ and lay= no eagemeis o 15
ts antler After the ths il i3 decidedly untrusi-
ky awl charg % the attempt to reach the keeper,
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The Internal Structure and Seasonal Growth-Changes

of Deer Antle

Cuanres V. Nopack

New

Mustrations from photographs mude i e Zoological ark by

HE following deseription of the inlerial

structure and growth of the deer anl-
ler is based upon a study of three antlers
from the Vieginia deer (Odocoileas tirgini-

ais), and the head of a Columbia Black-
tailed deer (Odocoilens columbianus),  These
specimens were obtained at the New York

Zoological Park during the past year.  The
first, an antler in early velvet, representing
about two months' growth, was oblained on June
1. 1928, as the result of its having been broken
off accidently above the pedicle. The second
antler, representing a growth of about four
T T
25, 1928, The third, representing about six
months’ growth, was seeured on October 4,
1928, The head of the Columbia Black-tailed
deer came from an old buck which died on
January 28, 1920, four wecks after shedding
itz antlers.

me from a buck which died on July

These specimens were sectioned longitudin-
ally while inw fresh state, photographed and
preserved in Kaiserling's solution.  The photo-
oraphs accompanving this artiele will illusteate
the internal structure pf the antler at various
stages of its “scasonal growth.

A tough elastic substance lnown gs keratin
(from Greek keras—horn) is the essential con-
stituent found in the onter laver of the skin
covering the mammalian body, Keratin, whieh is
insoluble in water and in very weak alkaline or
acid solutions such as are found in nature, be
longs to a class of chemical substanee known as
seleroproteins or hard proteins, and is com-
posed of carbon, hydrogen, oxvgen. nitrogen
and sulphur. The odor of burning hair, horn,
or hoof when horses are being shod, is charae-
teristic of keratin. A similar substance, chitin
{(Greck chiton—tunic) coats the surface of
higher invertebrates, such as eravfish, centi-
pedes, insects and spiders.

The importance of keratin may be realized
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when wi recall that it is the most important
i proteets the
structure of true skin
from the effects of mechanieal and chemieal ir-
ritation, moisture, heat and cold.  In this way
nature uscs keratin to protect the surface of
T'hose portions of the body

exposcd to friction and ircritation are protected

congtituent of the cornemm, whic

delicate ol sensitive

the animal body.,

by a compensatory thickening of the epidermis
together with a corresponding increase in its
keralin content, as for example, the callositics
on exposcd parts of the body, the claws of dogs
and ecats. the nails of ape and man, the lorn
on the nose of the rhinoceros (rhino—nose;
the horns of eattle,
sheep, goats and anlelopes,  The thin keratin

layer of the skin functions somewhat as a coat

ceros=—horn ), and  also

of armor by protecting the body against in-
vasion by ever-present invisible microorganisms,
which are frequently more fatal than physical
As long as the keratin
infection

injuries themselves.
thi

through the epidermis cannot occur.

surface, or corneum, is  intact

Externally, there is a marked difference be-
tween and The
or keratin sheath, in the Bovidae extends from

horns antlers, hallow horn,
the skin as an outgrowth of the epidermis and
is reinforced by an osscons core growing out
from the frontst bone, True horns are

tively permanent structures, continuing through-

rela-

out the life of the animal, being gradually re-
newed as they wear owl, similar to the renewal
of hoofs, claws or The horns of the

r-horned antelope, however, are shed an-

nnils,

]]ﬂl]
nually,

With rare exeeptions, all male deer (Cervi-
dae) possess antlers which are deciduous, os-
seous growths springing from the pedicle of the
frontal bhone amd are not encased in a kerato-
genous or lrarn sheath, None of the female deer
possess antlers with the exception of the antler-
bearing female reindecr (Rangifer tarandus).
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Tip of pedicle two weeks aiter the
lload covering the pedicle . New &

just bencath the scab. This tissue is the beginning 1 .
pedicle skin surrounding the de I tip. The velvet, a form of skin, will evo
1his Border and grow 1o completely cover and protect the ti} 1 mew a

Figure 2

A longitudinal section of the pedicle shown in fg. 1. 1, Frontal bope, from wl
ive itx blood supply. 2. The pedicle, a cylindrical growth

le that the new

the new antler will de
bone from and a part of the frontal bone. It is from the tip of the
Wlood covering the tip of the pedic

fwa we

antler will grow., & A layer of dried
m the edige of the skin snrrou

aiter the antler was shed. The velver will evalve
the pedicle tip.
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The term horn, in its narrowest sense as used
here, refers to the keratogenous sheath as it oc-
enes in eattle and antelope. consequently it may
be =nid that true horns are not present in decr.

In this latitude, doring iate winler or carly
spring of
after which a new one grows from the tip of
the '|I|,'d'rl‘|.l',

ach vear, the mature antler is shed,

"Il |'3.'|1|,|'\|'|_i_ surface of the os-
seons pedicle (figures 1 oand 2) s bare at the
time of shedding.  The marginal border of skin
is the souree of a catancous structure, the vel-
vet, which soon envelops the free surface. While
the velvet is developing a profound change is
taking place within the tip of the pedicle, for
simultancously with an inerease in the blowd
supply to this part, a mass of voung conneetive

s

tissue, cmbrym in character (Macewen') is

beginning to form.  This connective tissue be-

comes eartilaginons in character and is later
Bone fo
development

vells (osteoblasts) within the carlilage together

replaced by bone, ation takes place

throngh  the of  hone-producing

with the deposition of caleinm and phosphate

~a]ts.

The growth of modified skin, the velvel,
which later becomes covered with fine short
hiair, protects the cartilaginous eap and gives

the tip of the pedicle an external appearance

The vel-

vet is highly vasenlar and sensitive, since it is

resernbling o large brown mushroom,
richly suppliad with blood vessels and sensory
nerves extending to it from the adjacent skin,

It may be mentioned that the pediele is 2
r-_*.'lin:lr'u-n[ ::ul!_r_[rng.til'li'rnm and a part of the
frontal bone of the skadl.  The relation of the
frontal bone to the pedicle is showw in figures
G and 7.
derived from the internal vascular system of
the frontal bone,

Growth of the antler seems to take place
somewhat as follows: The eap of tissue resem-
bling cartilage with its tip of voung connective
tissue “wrows out” while the tissue at the base

The blood supply of the pedicle is

issifies in being replaced by bone tissue. Bone
formation is more intense within the wall of
the antler so that on examination we find that
the bone in the wall of the exlindrical antler
shait is very compact in comparison with that
of the interior. The ®interior of the antler is
filled with a mass of soft bone tissue, a veritable
network of very fine tubes,

W {‘I1 HETYVLE t" H[II!‘

Er N Jeravatonr - Fe s, TR
ply the growing tip with an adeguate .-m'lumml
of blood from the Haversian systems ol t]lu:
pedicle and frontal bone.  The growing Lip
is dependent for its nourishment upon the blood
reccived from the frontal bone through the
pediele.

With the formation of at
the antler “sets” and does not materially in-

Growtlh continnes until the

T its  Dbase

erease in width,

predetermined  antler pattern has Deen. com-

pleted, by which time the artilage-like  eap
ification eontinnes until

ceases Lo ;.{I‘u'n-' JI"';I i
the mature antler consists of a mass of com-
pact bone,  While the following analogy is nol
vxact, one might think of the growing antler
as earrving on a process of growth similar to
erowth of the soft, delicate polyps on a coral
Just as the wall at the base of the antler
hardens and “sets” as compaet bone, so in a
similar manner the mass of polyps on the tip
cify to form eoral, Baoth
are ealeifieation,
antler, growth takes place

of coral die and ¢
ol
In the ease of the
b a deposition of ealeium obtained from with-
in the animal body through the blood stream
while in the ¢ of coral the growth is one
of acerction where the ealeinm is obtained Trom
without.

The of a
growing antler is illustrated in the aceompany-

l]ll‘.‘il! IPrE!l‘t"iFL'H fﬂrl'llh Ur

wross internal strocture Ao
ing photograph (figme 5) of a longitudinal
section through a two months” growth of antler
in
seeured on June 1 as the result of liaving been
All  the af
growth in a growing antler may be seen in this
plhiotograph, of the velvet and
its hair may be scen in figure &, the pholograph
of a cross seetion from the beam of the aontler
where numerous blood vessels in the velvel are
plainly wvisible, The gross structure of the
growing shaft is seen to consist of spongy
bomne rEl.'|I|:.‘ Ht1|:|:|itrt1 witl h]l.‘rﬂll, while the wall
consists of more compact bone where ealeitien-
tion is more complete, At the tip one ¢

velvet. The photogeaphed specimen was

broken off accidentally. skages

A good view

1 clearly
see how the growing bone sends fine, delieate
processes into the cartilagious tissue above in
such o manner as to leave no elear cul line
of demareation. The growing hone impereep-

tibly merges in with the cartilaginous tissue
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=3 Figure J
Longitadinal section of » two months old amier. The gross internal striacture of o
young growing antler is illusirated above, 1. Young newly formed bone S[OnEY il
"'?hlk’ supplied with blood. 2 Arca in which fine delicite processes from she Ej|.1 of
prowing bone extend into the cartilaginouws young connective tissue cap, which forms
the tip of the budding antler, It is in this region & 1 that the 1;.._-[_“1 process
of  growth aml elongation takes place. 4. The comparatively  thick white border
enveloping the antler s the velver. The thin dark border of ‘the velvet is the pig-
mented layer just bencath the hair.

Figure 4

Cross section of a young autler, Cross scction view of the two
months old antler shown in figure 3. 1. The velvet, a thick co-
taneous structure cnveloping the spongy lbone, 3, of the grow.
ing antler. The hair of the velvet is plainly visible, The abun-
dance of short huir gives this strocture an external velvetr ape
pearanoe, hence its name *‘the velvet,” 2. Bloodvessel within
the “velvet,"




as

BULLETILN Jonpnerry-Febrawary,

Figure 5

Longitudinal sectien of a four months ol anter.  The eartilagivous tip at this stage
& practically repliced by young bone and the aniler patiern has wpparently lecn
achisved, 1. The bony body of the antler is mote compact at this stage imlicating 1hai
its. growth is being completel. 2 Hardening and wesification of the cartilaginous tip
apprars to have leen completed, 3. Last trace of the disappearing cartiliginouns con-
nective tissue destined to be replaced by bone. 4, Velvet of the tip is dark, shriveled
awd desde This is a point st which shediding of the wvelvet hegins. 5. Living velvet
still preserved below the tip.

ey
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Laspagitsnlinal  section through vet  antler, pedicle and frontal

FATEE I months antler}. 1, Frontal bome with e e just
| [ 2 covering the fromial bone, 3. The burr or coronn
A il vl the amiler i rowtli of the base of the
[ utl Wall of autler € 1 interior, 5. Muore
T i Tl i f o bote oi ihe skull,

Figitre 7
lLongitodinal section of & mature  antler. (8%  memths oldd,
1. Frontal Lone with its center ol ousi
Burr or coronn. 4. Compact bone wall
antler. Mo velvet is present.  The ligl
antler stamide out in contrast with the |
along this line of demgircation
pace when it is shed 5 5

pedicle. 3.

i the matdre
= biase of the

itler takes

it the sejuiration
mgy character of the interior of

the amctlei

Photographs by £ R, {stcradorff
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into the
This juncture is the avea in whicli Lthe

so  that these tissues dovetail one

ather,
active process of longitudinal  growth is tak-
ing place. It iz herve in this vital arca that
numerous primitive bone cells, called osteablasts,

are found which on ealeilying veplace the eartil-

aginons lissue amd form the bony antler. ‘This
bone [ormation apparvently serves as the hase of

new operations o continue the outward growth
of the antler until its predetermined  pattern
has been compleled,

Externally, enveloping and protecting the
delicate mass of growing bHssue we find  the
velvet, an outzrowth from the skin of the
pedicle containing all the
skin.

The velvet is rvichly sup-

clements of  troe
plicd with blood wvessels,
glands
and hair, and as it is very

SENSOTY  NCLVEs,
sensitive, canses the ani-
mal to avoid contact with
hard objects. While in
velvet, the antler
possibly be thought of as
possessing a keratin coat Fi
s Completely ossiiies]  tip
becanse as the velvet is  Spongy area of i
true skin, it possesses an
external laver of keratin to prolect it against

may

abrasion and the entranece of microorganisms.

A later stage illustrating the internal strue-
I |

ture of a fhor-months-old antler is shown in
. ¥
figure 5. It will be seen that the elear earti-
laginous tip has been practically replaced by
hone.

young A few traces of cartilaginous

tissue are still present.  The antler as a whole
is becoming more compact as bone lormation
is being completed.  Cessation of new  earti-
lage formalion and ealeification of the tip in-
dicate that the antler pattern has heen achieved.

Another point of interest Lo nole is that the
velvet covering the tip of the antler has hegun
to degenerale, as indieated by its darkening
and drying out. Below the tip, the velvet is
still living and contains some blood, hot the
velvet covering the tip is dark, shriveled and
dead. It seems that one of the areas where
the shedding of the velvet may begin is at the

tip of the matured antler.

gpure 8
{ the migiuee
maiure. antler. 2,
pletely ossified i

Jerpiornr - Febrwmey, 1829

Figure G, illustrating a longitudinal section
throush the velvel, antler, pedicle and frontal
bone, will serve to show the velationship of these
It can be seen that at this stage
the antler bone is less compaet than the frontal
The line of demareation between antler

four structures.

e,
and pedicle is elear.

Figure 7 shows the internal stenelbore of the
mature anller, pedicle and Trontal bone oblained
bw a longitudinal seetion. It will be noted
that the antler is bare. free of velvet, and is
The wall of the
mature antler is seen lo consist of havd eom-
still  econtains
spongy, vaseularized
The base of the
antler is seen to consisl
af firm compact
with a ring of hone over-

composed solely of bone.

pact  bone  while  the intervior

bone,
bhone,
flowing the base o form

s
Il

demareation L

the corona or burr.
line of
tween antler and pedicle
is elear and distinet. It
is ulong this line that sep-
aration of the antler takes
place when the antler is
shed and it is from this
region of the pedicle that a new antler develops,
Complete ossification of a matore antler tip is
seen in fizure 8.

apther. 1.
Caovmi-

From the foregoing description and disens-
siomn it is evident that the antler is a deciduous
bone growth procecding normally  from  the
frontal bone gnd pedicle.  Tf viewed from
within, both horns and antlers may be con-
sidered as osseous outgrowths from the frontal
bone, In the casc OE animals with horns ar a
keratogenous sheatle the growth is permanent,
while in deer mature antlers are deciduous bare
nsseons growths.

Externally, the horns have a permancnt
keratogenous sheath which, with the exception
of the prong-horned antelope, is never shed, In
the case of deer the antler has an external cover-
ing, the velvet, which is a transitory structure
whose usefulness is ended upon complete ossi-
fication of the antler, after which it is shed,

P The Crowth and Shedding of Antlers. Macewen,  {Mucle.
4

hene, Juckson & Co,, Glasgpow, 1920, Fage 34,
L
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Baird’s Tapir, Togpirella beivdi—1825
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As Known
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Mustrations fron plolographs made o e

EEING is believing: but secing a tapir is
S not necessarily knowing all of it
Malay
American tapirs have been seen in large col-

For years and years, the and South
leetions of living animals, both fixed and peri-
patetic; but to this day the life historics of
even those seemingly familiar specics remain on
the same basis as that of the Baluchitherioms
of the Gobi Desert, which is writable in a single
line; they lived, ate and died.
mueh more than that does
about Baird’s and Dow’s
ginnt tapirs of Central America? We know that
they do live, eat and drink: that they swim and
dive, marry and die. We suspeet that they were

And really, how
this wise world know

born to feed hungry jaguars and hombres, and
that none of them die of oldsage or disease;
but we can not prove any of it

Our trouble is that the three tapir species of
Central and South Amerdea believe in keeping
away from men and dogs, the fell Destrayers
of other wild animals; and they figure it oul
that the thickest jungles they can find, where
sucvulent vegetation and tepid water is plen-
tiful and cheap, is the ideal home for them. To
the hungry savage, and the equally hungry and
relentless white man, a freshly killed tapir is a
gift from the gods: and good men have starved
to death through inability to find one at the zero
hour.

Fiomslozical 'ark

In the books of jungle travel and adven-

ture, the grand total of "Observations on the

Tapir” rounds vp about as follows:
“We saw a tapir on the bank. It fled into the

jungle, The dogs pursued it, bayed it, and

drove it into the water. It dived long, and swam
well; but we killed it
we ate the whole of it,

This is o very teathfol exhibit of the best
accounts of honting the South Asmerican tapir

and cut it up. At night

and wished for more.™

that I ever have seen. Fugene André, in his
thrilling and satisfactory Scribner book, “A
Naturalist in the Guinmas,” (it should be “in

tells  alyul killing " cight tapirs
and losing, one more, along the middle thivd of
the awful Caura River, a southern tributary of
the Orinoco (South Central Venczuoela), while
ascended that queer stream at

Venceuela™),

he and his party

low water. T'o those animals the men were just
wild animals, nothing more—until they began
to shoot (badly cnongh), and loose dogs at
them. Later on, when they descended the raging
Caura al high water, practically no game ecould
he found and killed, and the whole party al-

masl starved.

When nature fashioned the first tapir, the old
dame played Tapirus a mean trick. She should
lave cquipped him with® horns like a mountain
goat, wart-hog tusks, and claws like a grizzly

bear’s own. Then he would have been on oan

[ 43 ]
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Baind’s Taplr, Topicellio faicdi, Tnom. Octodser, 1921,
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Hesls of the varicus fapir species exhibited in the Park, |, b Baird's Taplr,
June, 18205 Oetober, 19245 July, 1925, amd April. 19205 5 Malayan Taplr; &, Soulh
American Tapir,
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south American Tapdr. Popires feerestris, aml young.
Photographed July, 100,
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equal footing with the jaguar, puma, black bear,
and mongrel dog. Instead of that, the poor tapir
ereature is like the sueculent capybara—abso-
lutely defenseless! And more than that, the
low-country tapir species of Centeal Ameriea

a are not even good runners; all of

and Ind
which constitutes an evolutionary fall-down on
the part of Nature. Now, if evolution is even the
half of what it is eracked up to be, tell us why
the tapirs of the world liave not, at the very
least, developed bony armor for covering, and
skewer horns a la Orcamnos with which to
puneture the tives of attacking enemies,

A typieal tapir has many good points. When
first eaptured by man it does its level best to
acerpl k-
shift food, until it either dies on him at the
end of the fourth and

cleets to live and carey on. For himself and his

amd  assimilate man's  miserable

roumd, or defics him
owner, the period of food stabilization is the
deadly period. 16 both parties sovvive it, the
quadrnped scttles down in the good or the bad
1

trics to make the best of it.

arters supplied by the strange hiped, and

Having neither horns, tusks nor claws, the
tapir has a temperament serene  and patient,
as becomes every unarmed pacifist. [ have often
recommended tapirs as houschold pets, beeanse
tlu:r can not ]:uhﬁihl_\' fight back against neglect
and abuse. They start no disturbances, All thes
ask is 70° Farenheit, a clean bath, good house-
keeping, plenty of food and not too much tapir
society. It is queer, but common, for two big,
lumbering Malay tapirs to fatly refose to live
together, even when they ought to like it

There are just about four real species of
tapirs, thus: A

The big black-and-white Malay tapir inhabits
the densest jungles of the Malay Peninsula up
to Tenasserim, parts of Sumatra, and possibly
Borneo; but on the last 1 refuse to commit my-
sell,

The South American tapir holds forth in the
jungly northern half of South Ameriea, along
the river and lakes. It is of a uniform dark
brown or purple color, more often found in
captivity than elsewhere. It breeds freely in
captivity, and endures exhibition

© sang
froid, even when the visiting list is at i*. worst.
You may kunow it by its uniform dark com-

YORK ZOOLOGICAL

SOCIETY il

plexion, and the fact that it usually has a look
of having been oiled,

The big tapirs of Central Ameriea and South-
ern  Mexico, and  particularly
Esthmus of Panama, have been for many years
the least known of all the big game animals of

including  the

the western hemisphere, For nearly fifty vears
a seore or sooof zoologists have known of the
existenee of the bwo big specics, Baind's tapir
Dow's: but fur skeletal rewnins
have nol recently  any

specimens, living or dead, on exhibition to show

annl exeepl

ey been until very
[rasww IFH'}' look. Now, four of our large muscums
have monnted specimens s omd others will have
sonne, in Lime, as compared with Klevoity,

For ten vears or so we sought through the
usual chaonnels of “promivent eitizens,” hunt-
ers, Leavelers and officials, to obtain cven one
living giant tapir, but long in vain. Finally in
Panama we hung up a fixed offee of 5500 and
in 1923 that price lnnded in New York the
first living specimen thal ever eame to the
United States. [t was a funmy-looking little beg-
T —0 '-I.L'H'];:.'. stalid |'l.':|irll.' that looked like a
fal toy

with oo white on it sove the rims of its bie cars,

Loy covercd wilth black-brown wool,
But that poor little creature had been badly
uscd - internally, its digestive organs were o
wreck, and it lived only eight days.

In 192} we had better uck. We secured o
stronger and  Longher specimen, and by three
weeks of hard work Die. Blaie established it as
a going concern. TE lived, it thrived, and today
it ix a big, bulky beast, and lavge Enongh to af-
ford & fmIE!n'il men o '5‘-;:[”.'11'1' meal,

When this one avrived, it was still in its
baby-striped brown-and-white coal: which re-
minds us to say that all little baby tapirs are
rather beautifully marked with white and black
horizontal bars and blotches. This “protective

coloration” scheme helps to proteclt them from
Ll eves of !mngr:r 1 agnars waiting on the lower
branches of trees, and eve-searching the tan-
gled jungle prowth below, Lo see what they can
find “for eat."

The two Gianl tapir (Tapirella
bairdi and dowi) are voundly asserted by men
who have hunted and M8lled them, lo attain a
maximum weight of 700 pounds. They are, to
quite an extent, mountain-loving animals, and

species
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less given to hanging around rivers and Iakes
than the Seuth American species. They are hard
to find. and hard to kill, and nsually it is impos-
sible to find them. or to overtake them in a
chase, without the aid of dogs who know the
wame, and play it well,

It should be noted that the South Awmerican
tapir, also, is much given to frequenting jun-

- .
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gle-clad mountains, away {rom water protec-
tion. On the whole it will be o _n_-:nml long Lime
ere Lhe Gran Chaco and similar fastnesses give
up to “civilized” man the last of their tapirs,
But the capybara is even more handicapped
than the tapirs. Beeause they can not live an
Jungle-clad  monnta

; live
alone the river banks

they rveally must
-0t die,

The Giant Horned Frog

Ravsoxn L. Dreesans

i b of Miawwotds wad e plites

Mustration from o diawkne o coloe by Helen Tee-Yan

N the extensive family Cystignathidae, com-
posed of a large number of genera repre-
sented in tropical Ameriea and Austealia, are
many remarkable frog-like spevies. Two of
these are included in the series of amphibians
exhibited in the Reptile House,  The most re-
markable is the Brazilian Hoened Frog, Cerato
jr.irar‘r,r.t arsata, I‘l'{'i'llfl_\' Pri"il:'lltl:"'l.l to the collee-
tion by Dr. Afranio do Amaral, Chicl of the
Institute of Serum  Therapy at Sao  Paulo,
Brazil. The specimen is illustrated by a col-
ored drawing from life by Mrs, John Tee-Yan,

The ten specics of the senus Ceratopliys
are great burrowing frogs. cecurring from the
Guianas into Argentine. Scveral of them have
a bony shield hidden under the skin of the baek,
which is not, however, attached to the vertebrae,
All are so brightly colored, broad of body and
huge in head, with protruding, or horn-like de-
velopment over the eve, as to be exceptionally
srotesque—in fact, astonishing, They look more
like hig toys, brightly painted. than living erea-
tures, and their habits are in keeping with their
appearance.

These big froms are actually savage. They
will make short jumps at an introder, uiter
barks and wailing sounds during such exhibi-
tions—and actually bite. Such habits are nnigue
large
cnor-

among frogs and toads. The bite of a
Cerataplrys, owing to the strength of
mously developed jaws and row of sharp tecth,
will pierce the skin and may be distinetly pain-
ful. I remember an illustration of this
vears ago at the Reptile House in the London

SO

Zoologieal Gardens. The veteran veptile keeper,
James Tyrrel, came out on the floor one morn-
ing with a bandage around his finger, and sur-
Fl.|,"|'_-|:*|_{ [FES h_l.' ~.'.::|_'\'i]|_;; JII:' FI.'L:I ]:u:“:'lt Irilt!']l h_\' fl
frog. He showed us the specimen, an example of
t'eratophrys ornata, about four inches long,
The wound on Tyrreel's finger was as pro-
nenneed as if it bad been intlicted by a fair-
sixsd tortle,

In burrowing, these froms uwse the shovel-
shaped. bony tubereles on the hind feet in push-
erater and

ing aside loose soil to prodoce a
thus sink the top of the body to the surface
level. Some of the soil is then thrust upward
toward the back, so the ercatime is partially
hidden, ‘The blotehed green or brownish back
blends with the soil and vesetation. All of the
species  are  markedly scannibalistie, although
they also feed upon sngall rodents and the larger
insects.

Cur specimen  is approximately six  inehes
long, and nearly as broad—upon gross exami-

nation appearing nearly cireular, This effeet
is produced by its cnormonsly wide and blunt
mouth, Tt spends most of the day partially im-
bedded in a trongh of soil, bul is guite active at
night. It seldom goes into its tank of water.
This specimen represents a species confined to
cquatorial Braszil.

Another member of the Cystigrathidae in the
collection is the big Brasilian Painted Frog,
Leptodactylus pentadactylus, which hias been in
the Replile House for #bout twelve vears. This
creature is a combination of bronze, brown and
searlet, laid on in bold blotches like splashes
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of paint, Members of the genus to whieh it be- the tadpoles must remain until the rainy sea-
longs are remarkable in laving their eggs in o son, when the mud walls of the enelosure are
small puddle, which they produee by building a1 disintegrated, collapse, and e tadpoles are
wall of mud al the edie of a pomd, in whieh  released,

The New Guinea Kxpedition

'1_‘ HE Zoological Socicty's Fxpedition to New Guinea relurned to New York on Mareh 21, 1928,
1=I'iitj.’.'illg forty birds of paradise, of nine species, aboul two hopdred other birds and mam-
mals, six thousand feel of moving picture film and somerous still phatographs.

Mr. Crandall, our Curator of Birds. left New York on Angust 9, 1928, and at Sydney, Aus-
tralia, e was joined by Mr. J. E. Ward, an Australian naturalist of considerahle expericnes in
New Guinea. The party procecded to Port Moreshy, Papua, thenee sisty-five miles west to Yule
Islaned. From this point, the expedition pencteated o distance of about seventy-five miles into
the mountains of the interior. where the hirds of paradise were seeured,

The total cost of the expedition was less than the $12.000 allotted for the purpose, and the
value of the living specimens brought back is cstimated at about $20,000. The following list in-
cludes a number of rare Australian specics, sccoared on the return from New Guinea, as well as
those collected in the latter country:

16 Lawes she-nlumed CBirds-of Paradlzz. . oo v i s s visamessres r0E hrvoe wi lersitead

2 Long-tailedd Birds of Paradise. .o nvniirenrninnennrneseeenrnss Bpinitelas faufosus megeri

i Lesser Superh Bivds of Pavadise. oo 0000 fiivisssssires s s o dophoring saporbe minor

1 Hunstein's Magnificent Birds of Paratdise. . e oneeisness oo Dplgllodes mognificis hanstd ini

2 Count Ragei's Birds of Paradise.. .., i e iesa s e Paradivea wrpodie eEggian

T Prinece Iiul:lul]ih-u BIGBIEAE Of PRItk v nmnrins o o Perradizarais rudol i

3 Horned Manuweodes ..., ..., P A P L (T Ty, 1 Jermesi
2 Black Manueodes ..ot iiiisriaersroiienncnstnisnnseses s Manuweodio ater aller

I Blue Mantneole ..oy iinniannesnneeneranionrsssonsanss . danwendio ehalybate oricolalia

1 Bluck-headed 1i|r|rtl e P e o o AR e e ol e o Lilwroedus melanotus melanoee pholis
1. Fawn-breasted Bower-bied . ......00000n. crennsineanss e oo dmydera perviniventris

I New Guinea Friar-bird............ e emieeieei e ieees s a2 Philemon novaegiineae Brivipenais
2 Dumont Mynas........... T . Wi elwpnontii dasment i
10 Purple Glossh SEarlings. .. .o venvrvarrerranrenrannannnsnsssesadploniz melallicus wetullicia
S L D A T e e e L e R I planis cantoroides cantaroides
EGrav-headed Mannlking ... -0 comu ovmmmcnranssenersnssees 2o MR cONiCE

I T ) S L T | [ e e et e e R A R R [ o T T T T (T

2 Goomldinn Finehes A P Ph”u :-f-mﬁ.l'falr'

5 Chestnut=-hreasted A muﬂtlu\ .................................... Warnie coastouneil horar

6 Dlamond  Finches . ooioiaaaiiinsg R R Steganaplewra guifato

B ey BINCINS e v viin i e v e s i e o e kv e o £ DL RCA AN, a0l el

e B e e e s Stizaptera bichenovii bielkenroi
T T e Fegintha teamporalis

T LT - A Pritfe atvicapille

TeChestnut Shvike-theash 2o oon o e e e L D Pitohni dickrows monficola

+ White-rumped Wood Swollows. .. .ovemenerreiirisrersnsnnmsnnnnd Priwmas lenearhynehns leweopygiolis
Bexellowsbrsasted Eohln: S0 e e e e Eopzaltrie australis austroalis
e e b R e e e B e R R b Waluwrus cymnens auwstralis

[TEF (T ] BT W S T T g g Hosteraps leteralis leteralis

i Black-and=-white Fantail Flyeatehers. ... oo il Leweocirea tricolor Pricoler

L T T Lo AT T TN e D Leueorareia melanoleuea

e Theleaind BB e e L L L e R ReimzenrdPornn v inweardtsi griseotinela
L b T B S e e Colwmba viticneis halmaheira

O Brown - Pheasant=pimons ... ...ceeeenemenrsnnesncsrenssmsssses il Marroppiie amboinensis einereiceps
2 Blug=hilled “Pheassnd=plmeon oo o i i i Maerapysin nigrirosfris
B L BT T e L e e e Splphitreran arnalis gisfroi

e aln e ri b T RO - g e e R Prilapodiscns coranulatios coronulofus
e e i et i e Prilinopus supertiug superbus

1 Lilae-shouldered Froit Pleeon. ..o oneeinnnnens b M Chlprotreran fozona fozome

L T
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Blue Grass Parrakeels. .. ......
Cobalt Greass: Parrakeels. ...
Barrabaml Parrakects
Yellow-rumped Parrakects
Mealy Hosella Parrakeets....o.o......
Barnard Parrakeets .,

Ring Parrakects

Blue Bonnet Parrakect
Crimson-winged Parrakest= ... ..
Blue Mountain Lorikests, . ..

2 Fehidnas 2 e

2 Greal Red Kangaroos. ..o .00,
I Apgile Wallaly

15 4= = mm la f2 = ==

Owr Black Hooded Vulture

A brief account of hiz capture and carly frain-
ing. From a letter .’{q N. C. Newsox, Curator of
Arckavology, American  Muysenm of Natural

Histary.

Asiatic ]":N]T:‘dl-ﬁurl. was taken as
from the nest by De. Ralph W, Chaneyv (of the
Carnegie Institution) and myself, on June 23,
1825,

HE black hooded vulture in the Bronx
Zoological Park. credited to the Third
a fledeling

“Parenthetically, | may claim  to lave
brought “him™ up and to be perhaps in some
measure responsible for his gentle disposition,
Everybody else in camp, including Dr. Chaney
at tmes, despised the bird: but in the end most
of them learned to appreciate hig fine points.

“The vullure's home was a little west of Cen-
tral Mongolia, i.c., in the northern foothills of
the Baga Bogdo mountaing a few miles south-
east of Tsagan Nor lake. The spot is very near
the interscetion of #5 degrees North Latitude
and 101 degrees East Longitude; in other
words, 815 miles northwest of Kalgan or rough-
Iy 1,000 miles northwest of Peking, Altitude
about 1,300 feet,

“We found the nest—Htat and made of a large
collection of sticks-—on a small rock jutting out
of a steep talus slope some seventy-five fect up
from the eanyvon bottom. There were two birds

YORK XOOLOGICAL

2 Red-crowned Fruit Pigeons.......

B Yellow-lhearl “Plgeons st it inavnminasines
I Black-fronted Amebhyvel PIEeon. . c..ovaiie i

I Bustard-Pigeon
= Htclthuni;"s. Plreons (5 N

3 New Guinea Green-winged Plgeons. .. ..., ......

T Red-pecked Wails oo, o iviiiansiin

2 Australinn Stone Plovers. ..., ...

2 Cviant Laughing Kinglishers. . .......

1
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-f'-fr'”.lrnlllrr.d jrielele s p.'hrr'J'Iﬂ'-rllll-i
2 = Of il wantee o figala e gl
fallicalwmba jolivnsis
------------- ”fr'rJ'l'pﬁ:llu_- wirlilie crrrivolis
o '.’rrrfr'lllrlf.uilll.-’ sl pleevmi
Beeleapihaps inadicn chegeochiorn

Toamirdus fricolor i
......... Nwrhines wiepniraslriz imrj:lrﬂr'.l'rr.lfl'l-ﬂ
Aereela gpigns igps
Melopzittarws  wwpdilotuz tor,
M I’l!lrl-ifl'-l'ur".v wnelilofns Tor,
Malytelis smovinaneii
Blntyeercns flaveolus flavealus
Mt weereus adacilua pretilive jrs

.. Barnerdive boraard]
callisteras ey i s
N artliella hoemedoguster eanlhorrhoe
coud progmictus erygthroplerns
riehoglossws poioe frofla e
L Belidnn hystiie

Mavrape rufis

! |.I'|r-'rur|.'l.-\. aafifie portpranet o s

o L nest when we first saw it and there were
twa (or more)? birds eircling in the skv not
very far away, When Dr, Chaner had almost
reached the nest, one of the two inmates—an-
other Hledgling, we suppose—Hfew awayv. The
other, “Conny,” as we baptized him, was hope-
less  but vicionsness.  He
weighed, we poessed, about twelve pounds. His
beak and claws were well developed: but his
feathers were little more than half out and hLe
could neither stand up nor fy. We stuck him
tail end first into a duffel bag which we tied to
the saddle horn and made off. The older hirds
meanwhile kept on soaripg high above us and
they followed us to tllg-‘ mouth of %the canyon,
where they .riu.-d[;.- settled on a crag,

showed  signs  of

“Conny refused boiled meat the fiest day but
from the second, when we reached the main
eampy, he ate ravenously of fresh antelope, kite,
fish—anything except liver—and he kept op
his appetite until mid-September, when [ had
to turn him over to the mercies of Mr, Andrew’s
servants, He also drank a lot of water, espe-
cially on hot days,

“In less than two weeks the bird was able to
walk about and in less than three weeks e
often faced strong gusts of wind, spread his
wings, took running jumps, and tried to rise. [
finally elipped one wing %ind for a time noth-
ing came of his attempts to fly, but by Sep-
tember 1st he oceasionally flew across consider-



Black Homled Vuolture “Conng™ on his nest. Hung Kureh, =37 miles from Knlgan;
anr:‘ “Conny”” and Mr. Nelson at Kholodsolehl Lake, 5 miles from Kalgan,
June, 1925
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able ravines and even rose and civeled several
hundred yvards. One eveming he departed in
this way from camp, but was back the next
MOTiinge.

“The bird very early began to show signs of
fricudliness amd even playfulness, He waded
into the lake to take his bath. He wrestled in
his way with oir Mongol puppy dog, amd when
the latter became too rough Conny paid him
back in his own eoin. The bird T think showed
a distinet preference for eertain members of
the camp. However, a few days’ confinement
and negleet in the expedition compound  at
Peking changed him eonsiderably and he be-
eame n dejected disreputable looking speci-
men. At that time I searcely expected him to
stand the journey to New York.

“1 have twice been up to see Conny sinee my
return last July and while T wouldn't athirm that
the hird recognizes me, he certainly still seems
to court human companionship.”

In a later letter Mr. Nelson speaks of the
altered disposition of his old friend Conny
who still is living in the Zoological Park:

“T am .l.'li_::ht]:l.' -\urpri.lird to learn of the hird's
temper and wonder if the keepers may not
themselves be to blame. Sunday before Christ-
mas, when Chaney and 1 visited the Bronx
Park, we found the vulture quite ready to have
his head patted and seratehed, as in the old
days. In the Gobi I, of course, had to handle
him almost daily, picking him up to put him in
his box which was lashed to the running board
of the car. He cursed something awful—or so
it sounded—and he often fought. Onee he
vanked one leg out of my grasp and elosed on
my hand, putting his claws almost through the

palm.”
-

Wild Life Conservation

At the annual meeting of the Board of Manag
of the New York Zoological Society held on Decem-
ber 27, 1925, the following resolution was passed:

Woereas, the Wild Life Proteclion Sociely of
South Africa has sueceeded in having set aside
S000,000 acres of park lands as a4 game sanctuary
to be known as the Kruger National Park, amnd

Wuereas, the objects of the Sociely are to biring
about fmprovement in the observance of the laws
dealing with the protection of wild life in South
Africa and to use all reasonable ways and means to
inerease the existing species of valuable fauna and

AOOLOGLE AL
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Lo prevent its unreasconable destroction, therefors |
il

Reaolved, thal the New York foological Sociely L]
e record as endorsing this  far-seving  policy of
the Wild Life Protection Sociely of South Africa,
and e it further

feacfved, thal the New York Foologien] Sociely
conbribube the sum of S300 (o encouraee anid advanees
the objects of the Seuth African Socicly,

At the Annual Meeting of the New York Zoological
Sociely on Junuaey 8, 1929, the following resolution
wils prassed

Warentas, ome of the primary abjects of the New
York Zoological Society is the preservation of our
nafive Awerican animals: and

Woeneas, the indiseriminate killing of predatory
animads without a thorough study of their value in
tiy wiven aren i5 unscientific and wnfair; and

Wiiengas, b introduction of exolic species may
beeomwe o dangerous factor in disturbing the balance
amd paden]l condition of our nalive American gpame,

therefore ae it

New  York ieal Soviely,
whileé recognizing the fael that n eer n control of
predatory ut Limes necessary, is strongly
opposed {0 the extermination of any single specics
of our Awmwerican Wild Life; and be if further

Resolved, that the federal govermment be urged
to adopt for our National Parks a poliey wherehy
all wild life should be studied intensively with a
view to determine seientifically to what extent its
regulation iz advisable and that the policy of de-
stroving the predatory animals be suspended until
such policy has been considered, and thal this Society
tender its services to the national government for
the purpose of aiding in the efforts to reach a
proper decision; and be it further.

Resoloed, that the New York Zoological Society
strongly opposes the introduction of non-native ani-
mals inlo our National Parks and urges the National
Parks Serviee to prohibit all such introductions,

Reaodfvedd, Lhal the

ity s

- mg
-

Bermuda Oceanographic Expedition

Honorary® President Henry Falrfield Oshorn, who
recently  visited the headguarters of the Sociely's
Bermuda  Qecanographic  Expedition on  Nonsuch
Island where Dr. Beehe and his stafl are engaged
in the study of shore and deep sea life, reports that
the work of the Station is well under way, and the
results already  obtained  indicate e sueccess of
the expedition,

During April Dr. Beebe reported that the deep
catches have resulted in obtaining ninety species
numbering 3,600 specimens.  In the well equipped
laboratory the staff is studying the viability, eolor
shape, activities and photographic records of the
fishes.  The trawling is done from three to Lwelve
miles off shore, shoutheast of Nonsueh.

This is the 12th Expedition of the Department of
Tropieal Research, onder, Dr. Beebe's leadership,
and was made possible through the generosity of two
members of the Board of Managers, Messrs. Mor-
timer 1. Schiff and Harrison Williams, W, H. T



tiriffon Vulture.,  The griffon s found in southern Europe and in Africn

souith as the Sudan,  In Soull Afrien, 0t s repluced by the smnller sl Eriyer

Kol vuliure,  Although it is g lnree and powerful Wed, IE s the cownrdly dis
position charneteristle of the sullure amd ardinarily dees ool attack living prey,
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iis  baaubifasl
tribanticm, belog found in the West Dndbes and tropicsl South America. as well as i
Africa ol Madagasar,  After the breciding season, iU congreziles in hnge focks,

While-Taecel tree Duck.

The Problem of

D, A. K

Hlustrations from pholosragphs

:[\: the interests of wild-life conservation, a
law has heen passed in the Union Parlia-
menl prohibiting the export of all birds with-
out a special permit from the Minister of
.-\griru]tun-. This |H.'hlli! 1% _Lfr“”t.-ql VErYy spar-
ingly in regard to species not injurions to ag-
ricultural and pastoral pursuits. This Iaw was
a step in the right direction® but went much
too far on the one hand, without getting at the
rool of the evil in hird destroction in South
Africa, It was like getting hold of the wrong
end of the stick. It hinders legitimate expork
for scientific purposes on the one hand as
avieulture has certainly clicited many facts in
conneetion with hird-lore, which had long re-
mained obscure or even unknown. The study
of birds in captivity is moreover a fascinating
one, and young people should be encouraged to
keep and look after their bird-friends, in the
right way. It will teach them many things.
The law as it is administered in South Af-
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little dluck has a wide omd ewrlons dls

Bird Protection
Hasraxer

maile in the foologienl Park

rica today makes it difficult to export such birds
as waxhills, seedeaters and soft-hilled birds,
t!lt'rl'h_‘-' making it almost im]:n-mih]u- to carry
on a legitimate trade overseas, wherens on the
other hand thousandsare caunght with birdlime
im cvery gdistriet, and more often than not are
allowed to die for want of proper attention,
while thousands more are 1':L||;_r||1 in snares and
shot with eatapults, air guns and saloon rifles.
The little native herd bovs capture and other-
wise destroy large numbers of  wseful hirds,
which they cat. They rob the nests of the linlf-
Hedged nestlings and devour these litHe eren-
tures quite oblivions of the anguish of the un-
fortunate parents. As a easie in point, take our
beautiful Jilac-hreasted  roller (Coracias an-
datus ), This bird was al one time fairly com-
mon throughout the Transvaal hushveld, and
cspecially so in the Preetoria Distriet. It has
been on the protected list of birds for a con-
siderable time, but this has not prevented ils
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Eared Vaolture, In Africs, flocks of voltures gather o feed on the carcasses

of mame and eattle.  The eared valture is the largest of these birds.  Becnuse of

its size, =Mength and sgeressive disposition, vultures of ollier species staml in awe
of it and maintain o respectfol distance uotil the “King” has eaten its full.
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eradual extermination, nor will the exporl pro-
hibition law help it one job. The little native
herd boys have nothing to do all day long bt
sel snarves, hunt for nests, cte,, and the toll they
take is cnormous. One H'““{""." in the bushveld,
forty miles north of Pretorin, T came across
two little black boys with four rvollers in their
possession, wliich lhr}' woere  busy plucking,
The

came and bird protection laws are almost un-

preparatory. to ronsting  over the conls,
known to the natives, and even if they did know
then, it would make very little difference. How
are we going to control these laws in the “back-
blocks” where the police are few and far be-

tween® While these lovely birds are being deci-

mated by the natives, the dealer has great diffi-
culty in obtaining a permil Lo export—we will
say—half a dozen pairs of a species.

It has been suggested that a law be cnacted
preventing the keeping of birds in eages. 1 have
kept birds for many vears. and whenever one
or more cscapes these seldom leave the }r].'wr,
but remain in the vicinity of the aviary until re-
eaptured, These birds would appear to be per-
fectly happy in their captured state. 1 am of
cotrse opposed to keeping birds in too eonfined
a space or in a semi-starved condition, I am
also against the wholesale and promiscuous
catehing of birds going on at present, 1 think
that this should be under control, only suitable
and reliable men being allowed to eateh birds,
—men who know how to eateh, handle, feed
and transport their little feathered eaptives, If
it were made compuolsory to take out a permit
to capture birds, the town-boy and country na-
tive, who has no feal interest or knowledze of
birds, can be to a certain extent,
I suy to a certain extent advisedly, as South
Afriea is a countey of wide spaces sparsely
populated, and meagerly policed, and it is next
to impossible to control the whole country effi-
ciently, This we know from our experienes in
the operation of the game laws,

eliminated

Much has also still to be learned regarding
the true cconomic status of many of our birds,
Me. Fitzsimons, the Director of the Muscum
in Port Elizabeth, a man who has written much
on the subject of bird protection in South Af-
rica, informs me that the bird lifc generally
has decreased much during recent vears in that
loeality. It certainly has done so in the Pretoria
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district, exeept in a few (avored spots, such as
the Fountains Vallew, the Zoologieal Gardens
grounds, and on the hills adjoining the town-
Lands, where bivds have been more or less o=
tected by enactment and by private peaple,
With increasing agricaltural activities a lot
of the wild cover frequented by bivds has dis-
appearad, Bush has been eul down and swampy
_'_:'l‘I!II.I:alI tir.‘!irh'l] (1] |||r:1u.' T fur l_|4|_~ 11|n:||,g]|.__
amd thus much of the natural cover loved by
birds hins been destroved. With the increase of
cultivated ficlds, certain hirds have inereased,
‘tis brue, but these comprise hardy species, such
as the weaver bivds, which do an appreciable
amount of damage to the ripening grain crops
and are in consequence not much loved by the
I:

r.

A peenliar phenomenon 1 have noticed from
is an oecasional
hird population of one speecies, followed often

time o time inerease in the
by a c-nrn-.-]}r:miiu_u: decrease.  ‘This .'||:|:r]|'|'..-i to
sensons, to particular distriets, and even to

the ren-

the country as a whole. What was
son for this inerease and decline in numbers ?
In the ease of the South African griffon vuol-
ture (Gyps Kolbei) the reason may be ex-
plained by the sudden increase in the food sup-
ply and subscquent falling off of this supply.
During the Boer War and during the time of
the rinderpest (o sconrge which «decimated the
bovine herds in South Africa) the food supply
inereased which upon  the
5 on the one hand and

CIOrnaLs l'l.'. o=
clusion of the hosti
of the epidemic on the other, has suddenly de-
creased, L’Fllt this explanation will net hold
good for other cases 1 know of, cxcept the in-

ase of locust-cating birds during the period

e
of invasion of swarms of these insects,

The southern ostrich, in its wild state, is still
found in the Pretoria Bushveld, where there are
fairly large tracts of unfenced country, For
the rest it has betaken itself to the wilder parts
of the country—the northern Cape Provinee,
Bechuanaland, Northern Transvaal and Rho-
desin,

The wild ducks of various species seem to
have beecome scarcer during the past few vears.
I have been residing nefir a river now for the
past twelve months, which has twe dams, and
all the ducks T have seen were o few black



The South African

South Afrienn Ostrich, Africa boasts several forms of ostrich,

species, distinguished by jts dark Boe legs aml neck, i= the smallest of all,

Neverthobess, it §= the mos=t valosble, and was once kept in great oumbers on

farms devoted Lo the purpose.  Dame Foashion is nzain smiling shyly at the ostrich
plume amid the industry of former doys may he revived,

March-April, 223
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duck (Awas sparsa) a couple cach of vellow-
hilled and rvedbilled teal (Adnax wednlate and
Anas  eryth n:-r.l’:lwru'l'ufx} anmd  about o
white-faced tree ducks [ Dendrocygna vidoatal).

tdoxen

Wild duck of various speeics arve still fowmd in
fairly large numbers on many of the biz in-
land waters, amd even on large dams and vleis,
The Pratineoles (Glaresla) are uothing like so
numerons as they used to be (ab least 1 have
nob seen many during recent vears) nmld vet they
hiave rl'ﬁlll.'I been on the '|||'ui|'|,'[|-q! list, Another
fairly searce bird in most loealitics is the Black-
smith ]I]:H:'r -;.Irur-'ll."lll.lll terne araefuxs). A
taken up
Hllrl'liil (rivulet ) about |..|||_-u.:|l'|' betwien Hom
manskraal and
north of the Capital), where they are « vidently

breeding., The common crowned lapwing (Ste-

i

have their summoer residence on a

Pretoria (aboul fourteen miles

planibiyr coronatus) is also not so plentiful as
it nsed to be,

The bustards, | am told, have multiplicd
considerably on the Orange Free State “flats”

sinee they have been proteeted. This is, how-

ever, not “Il:' TR :i!ll. ng' 'I'|'.'|||w.1.'.'|_:|]_ 'l"]u- T"l'f!'
crested bustard or bush koraan (Lophotis rafi-
erisia) miuel Pre-
toria District, although protected by law, ‘he

has become searcer in Lhe
cranes are becoming very much less in nom-
ber, the wattled or bell crane ( Bugeranus ear-
unculatis} being scldom seen nowadavs, Fven
the once common blue or Stanley crane (Tep-
trapterys paradisia) is not alws
today, and is seldom scen in focks of from cight

s procurable

to sixteen individuals—a not uncommon sight
twenly vears ago-—vet these have long been
on the proteeted list, It is. however, being con-
stantly persecuted by the natives as it is easily
trapped and forms quite an exdellent meal,

I have already mentioned the common vul-
ture. The black or volture  (Ctogyps
auricularis ) seems to have become searcer than

eared

cver. It never was a common species.

Owing to the facl that so many of the South
African birds are partial migrants or “distriet”
migrants, it is not casy to give an opinion as
te which species have become searcer and which
more n

merous, except in a few instances.
This is particularly the case with the hawks
and owls and most of the Passeres,

e barbets sar to have become searcer
The barbets appear to | become seareer,

TORK ZOO0LOGICAL
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bul not so the eolies or mouse birds. T liave
already mentioned the lilae-breasted roller, The
other species of tlhie roller are mueh seareer,
generally speaking, 1 have seen two specimens
of the European roller, during the ten months
I have been at Hammanskraal, The hornbills
are still fairly commeon, especially the vellow-
il lesl

have become Very searce in some loealitics, a

( Loploceros lewcomelas),  Kingfishers
fact 1 cannot account for. In othiers they are
quite commen, Crows have become searce in
somie districts, bul appear to be still fairly com-
mon in others,

Some of the smaller hirds, including seed-
eaters and waxhills, liave become a Tittle SCNFCUT,
but not to an appreciable extent, except in a
few districts where the natural conditions are
not so favorable as they used to be,

Still there are spots nearly denuded of bird
life, which would appear to be suitable enongh
for many varictics. The cause of the absence of
hird life is often very obscure, and much yvet
remaing to be done in the inltensive study of
the general disteibution and economic value or
status of our avi-fauna,

The oxpeckers (Huphaga) have become rare,

and the reason for this was, to a certain extent,
farmer-fricnd of mine.
who puts this down to the dipping of the eattle.
The birds devoured the arsenieal dip-impreg-
nated ticks in sueh numbers that the dip killed
off the birds in no time, The explanation seems
feasible enough, althongh it is not so apparent
with other specics, guch as the buff-backed
egret (Bubulcur lucidus). These birds are still
fairly common between here amd Pretoria. [
have recently seen flocks on the road in at least
two localitics,

explained to me by a

With reference to the export and destroction
of birds, another ease has just heen brought to
my notice, viz., that of the red-headed or Ny-
assa lovebird, in Rhodesin, The Government
restricts and has tried to stop the export, but T
understand from Mr. Mackensie Walker, of
Chomuo, that the species is very common, oe-
curring in large flocks along the Zambesi River
and other favorable localities, where the na-
tives trap and cateh thetn in thousands and eat
them, They are very destructive to crops, es-
pecially Kaffircorn and millet.
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Paradise Crane. Al of the eranes are woted for their groce amd beauty bul Hee

Paradise or Stanley is much the finest,

The long, droaping secondory feathers of

- e wing are =0 extended that they drag upon the ground,
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Bermuda Oceanographie Kxpedition

The Twelfth Expedition of the
N AMarch 13, Dr. Willinm Beebe, with
seven members of his staff, left New

York on the 5. 5. Forf Nictoria of the Furness

Line, bound for Bermuda where they will earrey
on work in the field for six months,
H. E. The Governor Sir Louis Bols, the Hon-

orable F. G. amd the of
Bermuda have granted to Dr. Beebe the use of
the Island of Nonsuch as
work off shore. The
from =alaries,
the generosity of Mortimer Se
Williams, Burt Massee

The island of Nonsuch eonsists of 25 aeres,

Gosling Legislature
a base for deep sea
financing of the
has been assured by
hift, Harrison
and other geotlemen,

tion, aside

partly wooded with ancient cedars, with alter-

nating coral rock and sandy beaches, and is
provided with buildings in perfect condition for
Dyirectly deep

water approaches closer to Bermuda than else-

use as laboratories, off shore,

where, a mile depth being foupd only two and
hundred fathom
mark, With the sca-going tug Gladisfen, daily
trawling in from one to two miles of water will

a half miles bevond the one

be carricd on for many months, and by the aid
of pressure tanks, dark rooms both on the tug
and on shore, and a fully equipped laboratory.
the abyssmal fish will be studied, both alive and
dead.

The efficiency of carrying on this work from
the deck of a tug was demonstrated by Dr.
Beebe during the past summer in the Hudson
Gorge, and the riclmess of the deep-sea life in
the particular arca off Bermuda was proved sev-

Fxpedi-

|}1'E5.‘1I'!Il|l nt o |1!"|.|Flil_'.':|| Rescarch

eral Years ngo |l_‘- station hauls of the drefurus.,

After a
the di

ER
T

thonsand net hauls | Leen drawn in

Nuonsueh, shonld yesult
the life
organisms and the general ecological
conditions existing this black,
pressured and almost unexplored field of life,

The
will be studied intensively with the
submarine cameras and a fleet of
while constant observation will
of certain limited arcas of coral
within a few vards of the island. Labora-
tory work will be confined to observations bear-
ing dircetly on life histories and ecological as-

e sen off

in considerable definite knowledge of
histories of
in cold, high-
fish life of the reefs and shallow water
aid of div-
ing helmets,
b

six  boats,

o rfil'l’] o

recls,

sociations, and such problems as the osleological
development of larval and voung fish,

Among the memberg of the stalf are the fol-
lowing:

William Beche, Se.1).,

Aesistant;

Director; John Tee-
William K. Gregory,
Ph.I)., Dr. C. J. Fish,
Seieatifie Adssociate; Mrs, C. 1. Fish, Seientific
William Merriam, Ficld Technician ;

Van, General

Scientific Axsociale;

Associate ;

CGloria Hollister, B.S., M.A., Teehnical Adgso-
ciate; Mrs, Hayne Bovden., Laboratory sxis-
tant; Helen Tee-Van, Artist; Sven YVon Hal-

berg, Field Adssistant; Robert Whitelaw, Photo-

grapher,

Professor and Mrs, Henry Fairficld Oshorn
will spend the month of April with the expedi-
tion, and among other &ell-known seientists or
visitors will be Prof. E. Newton Harvey, Prof,
Savles, Dr. Mees, and Mr. V., Drake,



| e MR R e R R MerwehieApeil, Piels




Vaal, eiraid, N, 2 XEW

YORK X2OO0LOGICAL

BOCTETY

The Architectural Beauty of Fish
New Adaptations of an Old Method

Winniam

Beruw

Hlastrations from plobographs by Willianm Beelse amd Jolin TeeV an

HEXN 1 was a student al Columbia, 1 tivst

|::';_f.'1!1 o Lry l'x|wri||u'1|.t.-i with the well
known Sechulze technique of clearing tissues
amd  staining  skeletons, o method which has
been used suceesstully for many years by Dr,
H. M. :':'l.i‘l'l'll_'_r of ':.Illil.".'t_u'li :Ilni ulliers, I"nr seviernl
vears in my department we have been making
translucencies (Lo coin an .-|_lr|11'-|r|1'r'[_-11|' wiontid )
of :h'rp and shallow-water fish, Not, however,
until the last

been developed in my laboratory Lo that veally

twoelve monthis has this method

satisfactory point, when the final results de
serve the word of transparencies. Miss Gloria
Hollister, Teelmieal Associate of the '|:||,'||.'|_:r|-
ment of Tropical Rescarch, after months of in-
tensive lins several

experimenting prepared

hundred specimens which are as perfect as

I.‘Iillhi be desived. The -'-r.'!]l,'-\. fHesh and j||||.-|.'||_-1|

organs of the fish are perfectly transparent, and

the bones of the skeleton appear in their
proper places stained a glowing searlet—the
most delicate of ossified centers and shivers

standing out with brilliant clarity. Very re-
cently the same suceess has attended the stain-
ing of cartilage. The :‘]r;qrinl_lx l;~:'|tr:i{'|||l~ in rep-
tiles and birds is a comparatively simple mat-
ter (Figures 1 and 2) but the cartilnge of most
fish is resistant to vital stains to a discouraging
degree.

extre

and F illustrate the

achievement in this clearing method. Ficure 3

Figures 3

i5 a specimen of the Amazonian Wingfin, a
fresh-water tropical fish, Plerophyllum scalare.
Figure 4 shows the same after clearing and
staining, ‘The rapidity with which results can
he attained with careful manipulation of our
readaptations of this method is astonishing.
Figure 5
thus, entire except for the removal of the exes,
forty-vight hours after its capture in the waters
of Bermuda. It must be realized that these pho-
tageaphs are in no sense X-ravs but are of ac-

shows a voung Trigeerfish, Monacan-

tual specimens permanently preserved in gly-
Cerine.

I'I!I_L'.l.lfl' s i I\.'il-tillf_'., 1'1'|']I'h1'.‘l "I..i|ll'1'ﬁ-‘ih.
Chantiodes sfoanei, from a mile down, with the
anterior park of the backbone just beginning to
show bony substance, After being cleared b was
disecoverad that the fish had swallowed another
fish—a Cyelothone—almosl as large as itsell.
The head of this engalfed fish was, in its turn,
outlined in searlet. From the oumber and ar-
rangemenl of the light organs on the body of
the vietim it is possible to tell the speeics and
even  the subspecies—Cyelothone signata sig-
el

An enlarged and eleared head of one of these
Cyefothones is shown in Fignre 7, where the
eves, stomach and backbone are clearly seen, as
well as the marvelonsly clongated and attenu-
ated bones of the head. These are adapted, to
a mueh greater degree even (han in o serpent,
for permitting the opening of the jaws to the
widecst extent.

Figure 5 is Sternoptya diaphana, a silvery,
highly illuminated fish in life, living about half
a mile bencath the surface. The cleared body as
shown in this photograph appears filled with a
beautiful filigree of slender bonesy and reveals
the strong stent which supports the transparent
arca of the lower portion of the outline. Of
the function or use of this hyaline bit of what
should be part of the .'::*lurll body *of the fish,
Wi are wlul]]:: ignorant.

A baby deep-sea Flounder (Figure 9) is an
archilectural jov, palisades of needle-like ear-
tilage bounding the as vet unhardencd back-
bone, The necessary bones of the head are, even
at this age, strongly ossificd, while an almost
complete halo about the body, of bony fin-rays,
shows how important are these structures to
the life of the immature flatfish. A greatly en-
larged view of the head (Figure 10) reveals
cach element, either clearly formed and func-
tioning, or faintly adumbrated in cartilage.

Finally I show photographs of two deep-sea
fish which 1 have been @tudving in detail. In
Figure 11 are seen the slender bones of a caver-
nous-mouthed Melanocetns, or Black Whalelet
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of the decps, with its beillinntly  illuminated
heacan suspended on the tip of a long tentaele,
aned e fige mouth foenished  with
teeth, The pukka body of this fish is a mere
|H..lhh'ri|||‘ fraction of the whole,

serricid

The Iast !Irhllql_-_'_"l'.'lrrh is the side view of o
new speries of Haplophryne { Figure 12) poe-
cently hrogght up Trom the depths of the Fud-
son Ciorge, and showing every detail of the
skeleton, A Il1ur||:|_l_:r.':|:|f| of this -.'|1|-|'i1--\ will soon
bee published 0 Zoologica. Around the whole
fish can be faintly discernced the strange. thick,
balloon-like external envelope of skin in which
it 15 cneased, Nolice |'-.'|I|-|.'i.-|.ﬂ:l.' thae separate
the skull, the detached,

tlermal denticles at the front of the upper _i;-||,|,-1

clements of Crrions,

and the diminotive bt perfeet tentacle extend
ing far oul from the forchead, but still heneath

the outer skin surface. In sharp contrast to the

Fishing a Mile Down in the
WiLriam

Musteations from plotographs by Willinm Heel

Tm.- best known Hudson Terminal is o tune
nel in lower New York about a vear and
a half old. The original Hudson Terminal is
a canyon, one lhimndred miles south-cast of New
York City, lving one mile below the surface.
and exeavated about a million vears ago. Long
after the last animal and inscet from the heart
of Africa and New Guinea has been collected
and named, and the north and south poles have
been erossed and recrossed with tourist planes,
stramge fish and other creatures will still be
brought to light within a day’s snotor boat run
of New York City.

[ had to spend most of the summer of 1928
in New York City, and vet 1 longed to be ex-
ploring on the edge of known things, How
could 1 manage both at onee? There came to
mind a cartoon in which Skippy and his small
friend stand for a long time gazing out to sca.
Throughout three lavers of cartoon strips nol
a wond passed between the two urchins, At last,
without turning his head, Skippy said. “Yon
know, that’s only the top of it.”

That cartoon set me thinking. and hrought
to mind the Hudson !'.':'-nr;_:r, silent, hlack. eald.—

YVORKE Z00L0OGICA]L
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fish in Figurc + this species shows no signs of
ribs, and only the tail fin is thoroughly eifective
in lovomotion, the ollhers being  for the miost
parl embedded in the outer lissue envelope,
With the whol
of much less than

process reduecd [o oo period
a week, amd with both car
tilage and Done stained —the one blue and the
latter

transparent as the glveerine in which the

searlet—and the body tissues made ns
fisli
Hoats, new and interesting discoveries soneern
it|;:' '\IIL"'I."“I" |1|."-|']:I'I1|I|'H1 and svslematie rela-
tonships are being easily and accnrately made,
Dr. William K. Gregory and 1 have spent many
evenings in eothosiastic study of the various
cleared forns, I is o weans which is of value tis

seivntific rescnrel, as well as a |.]Ii||_l_l‘ of arlisti

|u-.-|.|:|t_1., TR .".|i;||,l_'_ Eyern Lo |||-- [ersans bin 1,|,-|||;]|-.
the ||I"'-'_‘- use of g hsh bone is 1o |~|-|| it ot af
one’s Hheoad,

Cludson Gorge
Been

gl Jalin TesVan
with its sunken vastoness filled witly unknown

forms of life. I T eould manage to find trans-
Al
half mile |
could 1'$F|'FHI'1' withoul negleetinge 1|-1}' laboratory
My thouglht

anl hll?'!'l'. fire in other minds and  one 1!.1_1.' in

portation one hundeed miles from land.,

means for reaching down even o
researches in the City, spread
varly July T found myself on an soccan-goinge
bug, backing oul of a BPooklvn slip, on the way

to test my*newly-thought-of world, The tug

was the Wheeler and the  god-in-the-machine
was Mre. L. F. V. Drake, President of the
Salvage Process Corporation.  Mr. Dreake is

now a lifie member of the Zoological Society and
keenly interested in every phase of our under-
takings.

Twenty-five thousand years ago 1 could have
walked the hundred miles oul to sea dry shod,
for at that time there was so much water locked
up in iee on the continent that the ocean's level
was more than three hundred feet lower than
now. Ages before this, tIe Hudson, fed by five
river-tributaries, had culb its way still farther,
throngh a valley now deep beneath the surfaee,
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and through a gorge wilh water-falls higher
than anything on carth today.

We starl in the evening and on the fiest trip
sleep but little for there is a magnificent dis-
play of northern lights—flashes and  ribbons
and radiating spokes of yellow and rose and
green, Al cight o'clock the next moring tHhe
little tue is eolling gently on the theeshold of
our New York mystery

one hundred miles out ot sea, with the Wociess

something more than

of mile-deep ocean stretehing all avound to the
rim of the world. The only life on the planet is
our tugful of selves and o guartet of Mother
Carev's chickens.

My small dretores wineh is aneovered, given
a breath of steam, ad the wire beginsg Lo un-
coil, To it a sevics of sreat silk nels is fastened,
and they go billowing back in the wake, settling
slowly out of sight. A mile and a half of wire
is run out and for several hours we erawl along
at a speed of two knots.

I put my hand on the tant, vibrating x'lilln'
web of steel, my eve follows it down into the
sheer liguid ultramarine, and 1 pray to Nep-
tune, or perhaps better to Slid—god of the ut-
termost deep—where. it is said, “he may sit
and smile, or ereep among the ships, or moan
and sigh round islands in his great content,”

I a metal helmet 1 have walked in comfort
ten fathoms down, and onece a diver in full
suit touched forty-six fathoms and came back
alive. But the rest of the under water world
is hidden, and for the present, the North Pole
is far more accessible than where my nets are
trailing,

I wave my hand, the bell in #he engine room
clangs, the propeller rests and the sturdy bulk
of the tug begins to rock, swinging to the wind.
Slowly the wire recls in, and finally the great
nets, bulging at their apex, come dripping
aboard,

Into big jars and aquariums flows the pink
treasure, glittering and  gleaming, trembling
with strange vitality, every spoonful a cosmos
of lhundeeds of living beings.  There looms
through the translucent mass a long black and
bronze snake, or eel, or as it finally proves a
seimitar-fanged sea-dragon. 1 pick it out and
at the first tonch feel almost pain from the
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hitter cold, In the heat of quict July day, my
liands become numb as 1 dip them into the liv-
ing gelatine, and the mystevious character of
this deep world begins to shape itself in my
i,

AL the surface the water is G687, five hundred
fathoms down it is 0%, and at the bottom of
the Hudson Gorge the thermometer records 317,
This would le fmpossible in lake or river,
where the Fresh water turns to fee at 32°. As
1 pick up the dragon fish, the mouth opens un-
belicvably  wide, as as the gape of g
sabiee-tomthed  tiger, and the long, needle-like

wide

I had won-
dered how sueh teeth conld be managed, and 1

teeth come together with a snap.

now saw  Lhat the two longest went straight
throwgh concealed Loles in the head and ap-
peared above the skin near the eyes. A long
tentacle theead From the dorsal fin drooped for-
ward in advance of the head—a fecler reealling
the portiere of dangling cords which warns
freight crews of the proximity of a low Lun-
nel or Lridge.

Several large shrimps drew my eve like mag-
nets, for they were of the most intense, vibeal
ing flame searlet conceivable. T put one into
a small glass, ran down to a dark eabin, shut
Little by little
from out of several pores there flowed a fluid
within fluid—a fogzy mist ai['t:'n-,:..-md billowing
through the water, a mist which suddenly took
fire and in the darkness 1 saw I was holding
a glowing glass—the water alight with soft
radiance.  As a squid #scapes througle his own
sepia smok@-sereen, so this deep-sea shrimp was
covering his tracks with a dazzling clond of
flame, A second realization came to me—the
utter darkness of the path along which the net
had come,  Sixty fect below the surface 1 liave
watched fish swim in what seemed  brilliant
tropical  moonlight, while at two huoodred
fathoms submerged photographic plates tell us
the illumination is of the strength of starlight.
But the twilight of the depths is not the gloam-
ing of land, for as we deseend beneath the
waters the red goes first, indigo and violet
last. So, at his great depth, my searlet slrimp
would be as black as black—there being no red
rays to reflect from him. In fact, until I brought
him up he was not and had never been red.

the door and watched magie.
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- Sulpeebillal eel from o mile
dimvn, The functhon of the
Jows la wnknown,

Aennthepyra, a searlet shrimp from eones of darkoess.  When frightened it pours
forth o blazing, luminons clond of phosphorcseence, dazzling s enemies and eseap
caping through the elimving mist,
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We think of the blackness and we look al
the great teeth, and a conneetion at onee oceurs
to us — plants cannot grow without sunlight,
so, far bencath the surface, every creature is
carnivorous. We know indeed that some are
confirmed cannibals, and many have stomachs
so elastic that they ecan swallow a fish several
times their own length,

If absolute and perpetual midnight should
suddenly envelop our city, only those of us
could survive who had aceess to adequate il
lumination, or who by blind skill eould manage
to aveid danger and fiud food.  As we study
our deep sea ereatures we learn that the same
thing holds good in the gorge of the Huodson,
Many of the fish and shrimps and squids are
covercd with powerful searchlights, or dotted
with lesser beacons, and their eyes arve large and
all-seeing. In others we find long feclers reach-
ing out in all dircetions and blind or nearly
blind eyes. As a blind man hangs a lettered

sign about his neck—a sign he himself can

never read—and sils patiently waiting for it
to attract pennics, so occasionally we find o
blind fish with the sockels of its eves lurned
into glowing headlights.  We can explain it

only as a lure to draw small victims close

enough for some other sense to detect them.

The flabbiness of the fish, their relaxed bodies
and loose scales remind us of the gentle pres-
sure upon our own bodies compared with that
which exists at great depths, A mile down, the
waler bears upen every incle of surface with
the weight of a ton, and only beeause we have
brought them up so slowly are the fish still
alive and in fairly good conditiog.

In every net there are hundreds of unsolved
problems. A liny white thread of a fish has
perfectly good eves far out on the end of im-
possibly slender stalks. each half as long as the
body, a boon indeed for the wateler of a
parade, but in our present ignorance of no con-
ceivable use to the fish; another fish is round
and of glowing silver, and has all its hatteries
of green and violet lights turned downward
while it forever stares immovably and piously
upward; a third fish has serics of great curved
teeth along the jaws, but outside al various an-
gles on the skin, where they scem utterly useless,

VORK Z00L0OGICAT

SOCLETY [

Now and then we see something which needs
ands only appreciation
viplet, hump-

no explanation, bul demn
amil

wonder: a Curiogs, pnh'
backed shrimp with o brood of tiny  hump-
backed offspring, All are gatliered on the inside
of a transparent, Huted bareel which the mother
has taken From its orviginal owner, and, like a
more unscllish Diogenes, used it for a NUrsery.
With her swinmercts she is able o kick her
lwouse along so that a stream of water and food
pours through, Though hosts of hungry dragons
may nose about the sides (we can seareely sav
that theiv wouths water) vet the "i|.l'l"rll-l|-l .'m:.l
e breomd ave sale. The courtships and bat-
tles, the comedics and 1_1'.'|:_‘,’¢1|ivﬂ of fa |'E!11.' life
in this underworld will some day vield delight-
ful tales of ingenuity, hoveor, and devotion,
With all Hhis shrangeness there is also |:||'.'|u|__'l.'

bevomwd words, T amd out theough the mass of

life swim active opals—gleaming and scintillat-

inge as they

v bwisl amd luen—tiny, oval, living
Lissues of lome and ash, which glow as brightly
aftee death, for their colors are doe not to pig
ment but, like n hommingbivd’s throat. to a
myriad prisms.

With owr present meagee Eacilities we can
best revive the glories of the sea depths by tak-
ing the new canght beings into o darkened
room, and watch the shift and play of colored
lights, the lines wpon lines of glowing port-
holes, each beacon as complex as an eve, with
lens and reflector; other lights arranged in cer-
tain patterns along the sides are perhaps for
recognition by mrmh-.:r:; of the samé sehool, and
finally, we geatelr the penetrating flashes which,
as they are different in the two sexes, may be
of wse in finding and sceuring a mate.

My body cramped from a day of long and
intensive activity, my mind completely with-
drawn, I am roused by a steady throbbing, and
ook up to see thal the tug is headed home-
wards. Far off on the horizon is a tiny black
smudge in the sky, and T realize that there is
another world than this of the ocean decps—
that on the great liner on the horizon people
are plaving bridge, gossiping, looking at the
water with unsecing eves, while in the dimming
light of day the sea dragons heneath their keel
are beginning to swim slowly upward on their
ligerish quests.
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The tug churns cityvward: 1 look back over
the sea oxvdizing in the last gleams of sunsel,
and to quell any possible sentimentalizing, |
prefer to let four lines of Kipling ervstallize my
thoughts of the deep hidden gorge:

“I'he wreeks dissolve above us:
down from afar

Down Lo the dark, to the atler dark, where the blind
white sem-snakes are,

There i= no sound, no eeho of sound, in e deserts
of the deeqn,

(in the rreat ey level pladns of ooze
shell-hurred eables ereep.”

x B W

their  dust I.Il.'llilli

where e

Nuote

auguration of investieation into ()

=i important has seemed (s Grsl in-
Fluedson
fi::r;_{:- that I lave considersd the work carrivd
on during the last sommer as an independent
expedition, the Eleventh of the Department of
Tropical Rescarch of the Now Yorl Fowoloerical
Socicty. Two papers are now in press and will
numidurs of Loolomica:  w
Annotated List of the Dicp Sea Fich of the
fudson Gorge, and Mawagraph of the €)s-

s 1'I'||]I|'.'lr !

teclooy of o New Spreivs of Haplopleyne,
taken
in Stations 113 and 115 of which five are now,

|'1ift}'-Ti'l.'1.' a]11't'i1'\ of dr:'lr-\.:‘u fish wepe

Rearing and Photographing Fishes
The interesting erpertments of an amatenr fish
eiliurizt, and some u_r' lirx lf.l.r.lr.li'u!;r.r.llpﬂ'u-,

J. Steanr McLees

F recent years the literature of Tehthyol-
O ogy has acquired decided interest and
some additional degree of accuracy by the use
of illustrations reproduced from photographs.
Mosl persons. scientific or otherwise are nat-
urally attracted by reasomably %ood pictures,
and in response Lo this popular appreciation the
art of book illustration has made wonderful ad-
vances, based largely on photography and the
printing processes made possible by it. Recent
work of this kind leaves nothing to be desired
from the standpoints of beauty or aceuraer,
and the field is being rapidly eovered by plo-
tographers who are attached to all the major
scientific institutions,

The writer has experimented in the diffieall
ficld of fish photography for his own amuse-
ment and the edification of his friends and for
this purpose, as well as to gratify his interest

OEICAL BO0CIETY

The suceess of this work earvied on from
the afl deck of an ordinary tug has led Lo the
institution of the same method of work in Ber-
muda,  whepe correspoiling depths ean be
reached within o vadius oF several miles of
Nonsueh Island, It s intended in the future 1o
resume deepesen work in the Crorge, and ul-
timately 1o study and report on a comprelen-
sive collection of these fish, and to place them
on exhibil at the American Museum. as PEpIrE-
sentatives of a fanna wholly new to the hun-
dred mile radius of New York City,

e Bermunda plans are being made 1o experi-
ment with pressuee tanks in an jee cold and
Llack eovivomment, jo lope of being able
lo keepr some of the strange fish of the 1]L'|,~'|:|_-\
alive for hours or davs, 10 this §s successful, il
will he possible in tinee to come. to brine the
specimens taken in the Goree 1o New York City
and oor Aquariony, for exhibition while still
alive and glowing,

The photographs aceompanving  this article
are all of organisms sccured on the Zoological

socicty’s Expedition to the Hudson Gorge,

in their habits and his pleasure in their race
amed beauly, he maintains in a number of small
tanks such members of the local §sly fauns as
are able to withstand the change to domesti-
cated conditions. Returning from a recent visit
to the local fish hateheries with a number of
cges of several species of trout, the thought oe-
curred that liere was a corner of the field as
yet hardly fouched by the new methods; a cor-
ner, moreover, that, if it lacked the opportunity
far Dhighly artistic and spectacular results,
nevertheless had considerable interest and sei-
entifie value,

The first problem presenting itself for con-
sideration was the care of the eges, These re-
quire running water of uniform low tempera-
tuee, and as no special tank was available for
their reception they required to be protected
from the other oceupants, some of whicly sy rely
would regard such dainty morsels as a very
desirable change of dict. Travs therefore were
made, patterned after those in use by fish Lateli-
eries, of wooden strips one-half inch by one
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inch, with a bottom of ordinary mosquito net-
ting, Placed in the tank these sank until they
held about half an ineh of water amd they served
very well to protect the eggs, bul, as we shall
see, they had to e modificd when the fry oap-
peared. The tank was already supplicd with
pure running waler amd the temperalure was
found to vary by slow changes between M de
grees and 52 degrees Fahe.: which variation
falls within the permissible limils as s indi-
ented by the sneeessful hatehing and rearing of
the fry.

Hatehing began late in Febroary and new
fry econtinued to appear daily for about three
weeks, Attracted by the movement of the fry
some of the larger fishes contained in the tank
stationed themselves beneath and in their ef-
forts to seize them bumped the bottoms of the
teays. The disturbance capsed the fry to an-
swer Lo their instinetive desive to burrow, thos
metting their heads between the meshes of the
mosguito netting, where they literally lost their
heads, ‘The principal offender was a six-inel
blucgill ( Lepamis pallidus) who sometimes was
able to pull the whole of the little fish through
the mesh.
small holes, was substituted for the netting and
the loss from this source stopped at onee.

Sheet zine, perforated with very

For photography of this kind the writer nses
a five by seven view ecamera, equipped with an
f. 8 Velostigmat rapid rectilinear lens of cight-
inch foews with shutter working at various
speeds from 1/2 second to 1/100 part of a
seeond. A second lens, a five-ineh anastigmat,
f. 6. 4. in a similar shutter, can be vsed in place
of the “Velostigmat™ when somewhat larger

magnifications are desired. Any equipment hav-
ing a long bellows-draw and a focusing deviee
will give wood results, but for subsequent en-
largement the crystal sharp image given by the
anastigmat lens is to be preferred. Printed on a
glossy bromide paper all the delicate detail s
retained.

To hold the cres or fry within a very short
permit of photography by
cial ecll of plate zlass

focal range and to
transmitted light a
was made, previous attempts to photograph the

N-I i

subjects in glasses, bottles, ete., having re-

YORK Z00LOGICAL
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sulted in distorted images of various kinds, The
cell consisted of five picces of one-quarter-inel
glass cemented  together with  the  honsehold
cement used to repair broken ehina and glass-
ware, Two picees, each five by three inches,
formed the front and back, one picee, one by
five inehes, became the hottom, and two picees,
vach one by two inches, made the sides. A elear
central space, the thickness of the glass, was
left, and a little coarse sand or fine pebbles
placed in this before the cows or fry were in-
fore-

troduced sugrestion of natural

groumd and saved the necessite of including the

AV
Zave a

harsh line made by the eemented wlass,

There two  sonrees ol tronble to bLe

walched if suceess is to be had: The first is due

to the presence of air in the waler contained in
the glass eell: when placed in the sunshine the
water rapidly rises in bempersatuee and this air
is deposited in tine bubbles on the surface of
the glass. The other is due to the presence of
ti]t:l.' ]Jrlrlj:‘]!'ﬂ of dirt in the w ater: when work-

ingw h_'r teansmitted light the bubbles and the

dirt give noticeable images which become very
prominent when enlarged.,
The aceompanving photogeaphs  were  all

made by daylight in the sunshine streaming
through a south window. With the shutter apen-
ing one inch in diameter and the camera ex-
tended cighteen inches, ic., at £, 18, exposures
from 1/10 sceond to 1/50 sccond were found
to be approximately correet but for the sake of
greater depth of focus jt was often found de-
sirable to stgp down to f. 64, with proportionate
increase of exposure,
s
Predatory Animal Survey

At the spring meeting of the Board of Man-
agers held in the Zoological Park on Mav 16,
Mr. A, Brazier Howell, Corresponding Seore-
tary of the American Socicty of Mammalogists,
was designated a representative of the Society
in his contemplated study of the conditions af-
feeting the destruction of predatory animals in
the West, By resolution the Board authorized
the contribution of #2350 Yoward Mr, Howell's
expenses in making the preliminary study of

this important conservation matter, W.R. B,
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Whitefizly, Cuceminns  elwpeiformis; eggs Teady to hatelhs Center: Whilelish  fry
Torty-elght hours afer batching: Loaeer: Lake trout. Crvisticomer soacrensh, Try,
Mrty-clght hours after hbatching. Al photographs greatly enlarged.
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Upper ;. Copperhead sonke A gbisfrodon mokasen,
Lower: Timber rattlesninke Crofalds horeidas,

These species and the massasaugn (o small rattlesnake) are the only puisonons serpents of Hhe
northenstern States
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Eastern States

The venomous and non-venomous Snakes of the North Atlantic and New Fngland

States with deseriptions of Hie various s Wries,
I

Ravsoxo I.

Drratans

Curatlor of Mamminls and Repliles

Tu=trated with photosraphs made in the Zoologhal Park by e '|,“|:||.|:.r il B . Osterndory

amid a color plate from a

MUHF. than two and one-half million visit-
ors come to the Zoological Park each
vear, We also answer a heavy correspondence,
whieh is largely in the form of queries about
animal life, Frequent queries from visitors, and

letters, indicate the need of a simple pre-
pared, althongh complete explanation concern-
ing the kinds of serpents lo be found in the
northeastern arca of the United States. This
shoulid clearly explain how to distinguish the
poisonous from the non-poisonous species. and
point out those, among the latter, which are of
distinel economic value, It should also describe
something of characteristic habits, and show
the kind of terrain frequented E_EI.' varions spe-
cies, All of these points were considercd in
developing this artiele,

The array of serpent life in the area covered
is rather imposing. There are twenty-one dis-
tinet species. OFf this number, however. only
three are poisonous or in any way dangerous,
These are the timber rattlesnake, the massasau-
ga and the copperhead. As both of the former
are rattlesnakes and positively characteristie in
possessing the warning appendage on the tail,
it may simplify the definition of the poisonous
reptiles of our northeast to point to two kinds
of snakes, the rattlesnake and the copperhead.

drawing by Helen TeeYan

[t extensive seientific works for the precise
identification of serpents, there are maAny spe-
cies, which, on superficial examination appear
similar, I'n such works, definition is through
teclinieal differcnecs of head sealation. number
of rows of seales around the baadv, the number
of abdominal shields, and relalive size and ar-
rangement of the Leeth, Coloration and pattern
have a part in such deseriptions, byt as unre-
lated specics may be similarly marked, extreme-
v detailed dese r|ptmm are necessaty Lo sepa-
rate them,

I'1*."'t‘lt:lll-'l|L‘.]:r this is not the case with our lo-
cal serpents, The number of speeics is so mod-
erale and differences so marked, that simple
outlines will plainly define each species. No
seientifie study is neeessary in making imme-
diate identifieation of these local snakes.

The terrain inhabited by the twenty-one spe-
cies is varied. Some are more commonly found
in wild meadows, others rather persistently fre-
quent the immediate course of brooks, small
rivers or the marging of ponds and lakes. Some
wander rather widely ove T varying ranges and
may be seen almost any Whire of Jow ar high
ground. One species shows a marked preference
for the arid, sandy stretehes immediately back

[83]
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The heavily shaded section of this
map indicates the approximate dis-
tribution of the species deseribed in

this

article.

of ocean beaches, another for the pine areas of

New Jersey and to the southward. The pre-
vailing type of rattlesnake is far more com-
monly associated with the vicinily or the actual
slopes of the mountainous areas, and this con-
dition, though to a lesser degree, is indicated
for the more generally distributed copperhead
snake. b

A key for the identification of tlie northeast-
ern serpents may be based upon four simple
points, These relate to (1) the kind of scales—
whether smooth or keeled, (2) the pattern and

coloration, (3) size, and () shape of the pupil

of the eve. This latter character, alone, imme-
dintely separates the poisonous species on gross
examination. The scales of serpents are cither
quite smooth, or have a ridge or keel running
lengthwise along the center. With some, the keel
iz faint: with others, like the harmless water
snake, garter snake and flat-headed “adder,”
the keel is very distinet. The local poisonous

serpents lave strongly keeled scales.

Following is a key to the speeies, arranged
without regard to technical classification, except
that the venomous species arc in sequenee, and
conelude the list:

Key to the Species Deseribed

Non-Venomows

1, Purin or Eye Houxp
A—Scales Smooth
Size—Small

Brown above; pinkish beneath......... e e e e Wonm Sxake
Brown above with minute black dots; vellowish-white beneath. .. .. Smoorn Browx Swake
Pale green above; white bencath. . . c v vovrnnrens Ve A o T T ey GHEEN Sxakk

Dark gray above; a yellow ring a.rmmd neck ; vellow hencath

Rixo-xEcHED SNAKE
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Size—Moderate
Gray, with chestnut or olive blotehes above; square patehes of
Black and white Bemenlli . o o s e r it a s e v s nr et e ees Lk Sxare

Size—DLarge
Black, with narrow yellow or white chain-like, or narrow cross-
ring markings on back; black and white beneath, ... .. ... ..... Kixag Swake
Satiny black above; black or dark gray beneath; chin and threat
white Brackssase
B—Scales of Back Feebly Keeled
Size—Modverate to Large
Grayish or yvellow, with vivid, deep erimson blotches alang back ;
black and white beneath. (Distinguished from the similarly
marked Milk Soake by its feebly kecled seales. y...ooooiiiinan onx Sxakr
Size—Large
Polished black above: beneath white, blotched with gray, Some
scales of the sides show narrow white edges, { Distinguished from
the Blacksnake by its feebly keeled seales.). .ovooviiarieains oo PILoT BLACKENAKE

C—>S8cales Strongly Keeled
Stze—Small

Drawn -abovies pink Beneath. .o iim i s i e
.STONER'S SNAKE

DEKay's Sxake

Brown or gray above; bright red beneath, . .,

Size—8mall to Moderate

Uniform pale green above; vellow bemeath, .. .....ococ0 00000,  KEELED OnkEN Sxake
Brown or black above, with vivid yellow stripe on back and a simi-
lar stripe on each side on third and fourth rows of scales from

e e e e e Ripnox Hh';\h'[-\:

Rize—Muderate -
Brown or black above, with a more or less distinet yvellowish stripe
on back and a light stripeson each side on sccond and third rows
T L T B T [ T o et oo CianTER SNAKE

Hrown, with three narrow black stripes on back and a bright yel-
low stripe on cach side. Three dark stripes on abdomen. .., .. ..... QueEs SNAKE

Size—Moderate to Large
Dark brown or blackish above, with more or less distinet reddish
transverse bands; white or vellow beneath, spotted with red.. ... WaTer Sxauw

Brownish, olive or grayish, with rather bold darker transverse

markings; broad head, snout upturned and sharp, ......... At Frar-neanen “Avoer';
Hog-vosen Sxake
-

Size—Large

White, with strong blackish or Lrown blotches; abdomen marble
white: head conical or pointed......oovvvviveiiaens P Pixe Sxakr
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a Purein o Eve Enuirmican. Scaves KEERLED,

Size—Moderate to Large

Light chestnut brown or piokish-gray, with a sevies of dark-
brown transverse bands, narrow on the back and becoming much

wider; ot -Hhe SIdes .o o v v

Tail ending in a ratile

...................... CoPPERIIEAD SNAKE

Grayish, with a servies of dark blotehes on the back, Top of head

with' lavge, symmetriesl shields. . oo vacii siviiain i

Size—Larae

o M AssARAUGA

Yellowish or LTy isli, with dark transverse bands; somcetimes ilark

ban or yniform black, Top of head with sme

Tl |1ru'u':ii|1;.~: ke, L-ml]nh‘ri with an exami
illustrations, suffice in
identification. but the ol
lowing detailed deseriptions will elarify poinis

nation of the shonld

mosl instances for
of doubt and show the arrangemeni of the
they appear in lists,
although this is of little import in the present

spreies  as systemalic

Deseriptions
Neon-1

The Worm  Snake, Ao

(Sav), (Figure 1), is a very small  species

Carphophis

and while fairly abundant in some arcas is
not often observed owing to its seerctive habits.
Ceenrrence is “spotty,” the species being com-
mon in some districts, vet never found in sim-
ilar terrain but twentv miles or so distant,
Thus it is abundant in northern New Jersey,
particularly so in the area immediately back
of the Palisades along the Huodson, where it
hides under stones, burrows into the ground,
or under decaying logs.
the eastern portion of the Hudson River val-
lev is problematical, however. Records indicate
that it occurs in a number of areas of New
Jersey, bat is rare north of Connecticut, prob-
ably not going into the northern New England
states.

The Worm Snake is characteristic with its
smooth. shining and eylindrical body and sharp
<nout,  Above, it is light brown or brownish
gray: the underside is a delicate shade of pink.
It seldom exeeeds a length of eleven inches and
1= u.-,'uul]_\’ smaller,

lts occurrence along

il menles. oo L. CTisiner BarrLesxaky
instaner, owing e The ¢limination of large
numbers of relaled species acenering ontside of

The

mames hiave been brought to date, there having

the aren under consideration, seienlific
been important changes within past yvears, af
feeting both mencerie. and in several instanees,

.‘\I!Il'i'”'lll.‘ 1A,

of the Hpu‘ivri

--r' HOmons

This little serpent might be confused with
Storer's snnke and DeKay's snake, both of
which are of similar sise, and inclined to hide
under stones. [t may be immediately  recog-
nized, however, by its smooth and glossy scales,
The other two similarlv-colovred species have
kecled seales, imparting a dull, losterless sur-
faee to the back.

The food of the worm snake consists largely
of earthwormg and soft-bodicd insect larvae,
It is an oviparous, or ¢ge-laving speeies.

General range: Southern New England (o
Florida; westward to [llineis.

The Ring-Necked Snake, Diadophis puncta-
tus (Lixxe), (Figure 2), is s0 unique in col-
oration and pattern that it may be distinguished
at o glance. It is small, seldom thicker than
a quarter of an inch or five-sixteenths of an
inch, its smooth scales are lustrous gray or
bluish-black, with a brilliant yellow ring around
the neck, immediately behind the head, in vivid
contrast to the body coloration. Bencath, the
color is orange yellow and there is wsually a
single row of black spols along the center of
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the abdomen.
is from ten to fifteen inches.

The length of adult specimens

Ring-necked snakes  frequent damp woods
and may be found under flat stones or burrow-
ing beneath the bark of decaying teecs.  Num-
bers of them are sometimes o be found under
the top stones of old, broken dams which no

Dyistribution is quite

longer act as spillways,
general, although the species is more abun-
dant in hilly arcas,

The food consists of small salamanders and
earthworms,  The speeies is oviparous.

General range: Southern Cannda to Florida;
westward to Hlineds.

The Hog-nosed Snake; Spreading " Adder’:
Hissing “Adder.” Heterodon
(Lixxe). (Figures 3, b 5). This is a
interesting snake.  No other specics among the
local harmless serpents exhibits such marked,
characteristie habits. When frightened, it will
flatten a considerable portion of the neck, by
means of clongated ribs which are spread lat-
The head also becomes broad and flat,

contortrir
very

crally.
is tilted to one side, or slowly waved in threat-
ening fashion, while the reptile exhales the
breath in long, sharp, hisses. During these
manifestations it presents a sinisler appearance.
It is guite natural that this armless species
has an evil reputation.

Most of these snakes arc slain during their
harmless bluffing and have no opportunity to
exhibit the final resort to escape the intruder.
This is in feigning death. The hissing ceascs,
the body writhes as though in pain, the neck is
arched and the jaw drops open. The reptile
then rolls on its back, with the sappearance of
being dead. However, there is one inconsistent
phase in the maneuver. If turned with a stick
upon its crawling surface, it returns with agil-
ity to the former position. Apparently it is
convineed that the only position for a dead
serpent is Iving on its back,

With proportionately the thickest body of
any of the local non-venomous serpents, and a
wide, distinet head, this snake is often mistaken
for the copperhead, from which it differs in
its irregular pattern, sharp, shovel-shaped
snout, round pupils, and double row of plates
under the tail. Moreover, the copperhead never
assumes any air of bravado.
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The scales of this species are keeled. A
large specinen is three feet long, but the
greater number of adults are two to two and
one-half feet long.  Coloration and markings
are extremely varialle, but the usual hue is
yellowish or brown, with dark brown or black
irregular eross-bands,  Some specimens  have
bright shades of yellow or red, the latter color
being particularly evident anteriorly. Ocea-
sional specimens are entirely black, :

This smake is most abundant in sandy areas,
and is found in considerable numbers in some
portions of Long Island, immediately back of
the sea beach. It is also common in sandy
arcas in New Jersev. It is by no means con-
tined to sandy regions. however, ns it is also
found in  the mountains, although  sparingly.
The greater number of uniform black speei-
mens are observed in elevated areas,

Quite recently ils specific name was changed
to that by which the Copperhead was known—
confortric.  Its name was formerly Heterodon
platyrhinus, but Dr. Thomas Barbour, after a
careful examination of the later editions of
Linné, finds that owing to an ervor in early
nomenclature, confusing two species, the hog-
nosed snake was renamed conloririz, in the 12th
edition, thus rendering that specific name un-
tenable for the copperhead, the specific name of
which is now noted in the systematic lists as
molkasen,

The hog-nused snake appears to feed largely
upon toads and frogs. It is oviparbus,

General range: Very extensive. From Massa-
chusetts to -I"lm'ida; wostward in the south to
Texas and in the north to Minnesota.

The Green Snake, Liopeltis vernalis { Han-
tax) (Figure 6). An easily identified species
of small size, with smootls scales and uniform
pale green hue above, whitish beneath, It is a
dainty ereature, cighteen to twenty-four inches
long, and seldom of greater diameter than
three-cighths of an inch. .Just before shedding
the skin, most specimens are of a greenish-gray
huoe.  Its smooth scalation and whitish under-
side immediately distinguish it from the fol-
lowing species, which also is uniform grecn
above,

The Green Snake is most frequently found
in wild meadows.  Its oceurrence is erratic. 1L
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is common in some portions of the Kittatinny
Mountains and the Catskills. There ave equally
favorable arcas, from the viewpoint of  Lopn-
graphic conditions, where it is seldom seen.
Its occurrenee is thus “spotiy™ in the whole
northeastern arca,

This is one of the few insectivorous serpents.
It feeds largely upon soft-bodied inscet larvae,

crickets, grasshoppers amd spiders. 11 is ovi-
parous, depositing elongate, soft eggs under

Hat stones,

General range: Southern Canada to Florida;
westward to the central States and in the sonth
to New Mexico.

Keeled Green Snake, Opheodrys  aestivus
(Laxxsw), (Figure 7). Exeept in New JJer-
sev, this species is rare in the area under con-
sideration. It has been recorded in Conneeti-
ent and Pennsylvania, but does not appear o
Lt
is pale green above and bright vellow bhencath,
the under hoe making it distinet from the other
local green snake. A point for instant identi-
fication, however, is its keeled scales, imparting

oceur in the northerly New England area.

a rough appearance, in place of the satiny sur-
face of the common specics.

This is essentially a southern New
Jersey and southern Pennsylvania might be
considered ag the northerly limit of the normal
range,  Daniel Carter Beard, council officer of
the Boy Scouts of America, has written that
he has found the species at Hawley, Pennsyl-
vania, whieh is north of the latitude of Port
Jervis: and a number® of years ago, 1 found

species.

several specimens of this snake neaf Waterbury,
Connecticut. They were in a grapevine, which
was attached to the side of an old farmbouse.
It is a larger specics than the smooth green
snake, attains a length of about three feet,
arhoreal in habits.

and is more

Feeding is similar to the former speeies, amd
it is also oviparous.

General range: Pine barrens of New Jersey,
to Florida: westward to southern lllinois and
south to New Mexico.

The Blacksnaoke or Black Racer, Coluber
constrictor { Linne}, { Figures 8, 9). This is the
largest of the broadly distributed local serpents,
with the exception of the somewhat similar
mountain or pilot blacksnake. The two spe-

ETIN Mo Fuiae, 1320

eies are often confosed on gross examination,
luster. witle siootl

Ilack bt h

The only break in its mono-

The black racer is of satiny
It

seales amd skin,

seales, is of uniform above,
tone is a white paleh on the chin or the lower
labial plates.

alert,
(een
sional speeimens, in the breeding season, which
is May, will actually attnek. Thes will glide
toward an intruder on the ledgy hibernating
quarlers, striking madly at one’s fect or legs.
If among dried leaves, it will vibrate the tail,
producing a buszzing sound. This is alse the
habit snake,
pine snake, king snake, milk snake and  the
poisonous eopperhead.

The blacksnake is of interest in being
extremely swift, and savage if cornered.

of the mountain blacksnake, corn

This serpent is not an enemy of the rattle-
snake, nor is it a constrictor, as the seientific
name implies. Both species have been nobed
in close proximity, basking in the sunshine, ap-
parently in entively normal, fraternal assoeia-
tioan.

The food eonsists of frogs, small rodents and
small birds—rvodents forming the greater por-
tion of the food.
should be preserved,

It is of cconomic value, and
The eggs are laid under
flat stones during June or July, and hateh in
from six to eight weeks' time.  They are unigue
among the eggs of the loeal, oviparous serpents,
in appearing as if sparsely sprinkled  with
grains of coarse salt. The young are grayish
and strongly blotched when hatehed, and retain
this pattern up to the following summer, some-
what resembling voung milk snakes, but distin-
guished by the proportionately large eyes and
by the tendency of the blotehes on the back to
become very narrow as they approach the tail,
practically disappearing posteriorly.  Adult
specimens attain a length of six feet.

General range: The typieal black racer in-
habits the entire eastern United States, ex-
tending westward to the great plains, where it
gives way to a paler variety, grayvish or bluisly,
with vellow undersurface, the blue racer of the
plains, which extends westward to the Pacific
Coast,

The Corn Snake, Elaphe gutiata (Lixse),
{ Figure 10}, is a southern species and seldom
is found north of Maryland, but as it has been
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recorded several tmes from Lhe state of New
Jerser, comes within the seope of the present
listing. Tdr. Henry W, Fowler, of the Academy
of Natural Sciences of I"hi].'ulrllplli:l, wriles:
Chatsworth, New
the only loeality 1
We received

“Specimens were laken al
Jerser and this is
know it from in the state limits,"”
a small adult specimen which liad been pivked
up by an aptomebile party in what was de-
seribed as the eentral part of the pine barrens,
probablv. not far from where Dre. Fowler re-
corded it.

Coloration and pattern are verv striking, The
On the

back is a series of large, erimson saddices, nar

ground hue is gray, tan or reddish,

rowly bordered with black. There is o series

of similar blotches, though smaller, on  the

sides. The abdomen is white, with laree black
squares. The pattern is rather similar to that
of the milk snake, but the corn snake has

faintly keeled scales.  In its southerly range it
attains a length of six feet. The name of corn
snake is derived from its habit of r'ru_-r|1||-1:rin-_-;
ticlds of ripening grain, where rodents mav be
plentiful,

Food consists of small vodents and hirds, The
species is oviparous,

General range: Southern New Jersey to Flor-
idn; westward to the Mississippi.

The Mountain Blacksnake or Pilot Black-
snake Elaphe absoleta (Sav), (Figure 11). The
largest local species, attaining a length of cight
feet, and a diameter of two inches,
men captured near Forestine, Sullivan County,
New York, was cight feet four inches long,
and during its struggles to cseape, disgorged
a full-grown red squirrel. Tt is g powerful con-
strictor.

As previously explained, this species is quite
similar to the black racer, on gross examination.

A speci-

However, it may e distinguished by the faintly
keeled seales, wide head, stouter hody, and
tendency of the scales to show narrow white
edges; also, by a considerable portion of the
ahdomen being white,

Distribution of this species points Lo its pref-
erence for higher ground. [t often climbs into
trees, living on heavy horizontal branches which
terminate near a sheltering ereviee formed by
the disintegration of a rotted knot.  Specimens
were found living in a great tree and shelter-
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ing in g hollow area immediately  beneath o
They have been noted in
the Kitlatinnies, the Hudson Highlands, the
Ramapo Mountuing and clevated portions of
Conneeticut,

colony of wild bees.

A six-Tool specimen was taken on
a hill near the reservoir immedialely  outside
the city limits of White Plains, in Westehester
County, New York.

The food consists of rodents and hirds, ap-
While al-
fll'llﬂl'l:_‘:
birds, its rodent-destroving habits should be
noted,  Also, the fact should be remembered
that this reptile existed as a part of the natural
ideas  resulted in
lists of so-called “vermin and “predatory ani-
mals™ to be destroyed, with the view of improv-
The species is

parently never cold-blooded prey,

leged b commil depredations small

fauna long before human

ing Nature's original plans.
oviparous,

Greneral Central  Massachusetts  to
Michigan; sonthward to Florida and Texas.

The Pine Snake,
(Davmx), (Figure
southerly pine barren regions of New Jersey,
[t is fairly common in the

rang:
Pitwophis  melanoleacus
12}, occurs only in the
and southward.

New Jersey area.

This is one of the largest and heaviest species
of serpent in the northeastern states.  Speci-
mens six feet in length are not rare.  The col-
oration is intense and rather charatteristic. The
usual marking is dull white on the back, becom-
ing intensely white on the sides. Down the
back is a serics of large black blojches, closer
together and not sharply defined on the forward
portion, buk posteriorly wider apart and in vivid
contrast. The greater portion of the abdomen
is marble white,. The head resembles that of
a turtle, being proportionately small and the
sharply pointed snout protrudes over the lower
Jjaw.

When annoyed, the pine snake lakes a deep
breath, opens the mouth slightly, and by means
of a small, voluntarily erectile appendage in
front of the breathing passage or glottis, is
able to eject the air with a loud, hissing sound.
It is a constrictor,

Food consists of rodents and hirds, It is
oviparous. i’

General range: The pine barrens of southern
New Jersey, to Florida.
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The King Snake, gelnlus
(Lixxe), (Figure 14). Like the pine snake,
corn snake and the keeled grecn snake, this is

Lampropeltis

a southern reptile, barely extending its range
into the area of this list. Its status is rather
like that of the corn suake, though possibly
more king noted  in New
Jersev.,  Dre. Fowler, who prepared o list of
amphibians and repliles of New Jersey, ex
plains: “The King Snake is known to me only

sanakes have been

from the region of the coastal plain of New
,J..-ru-_".'."

Northern specimens are seldom longer than
four feet.  The seales are smooth and lustroos,
amd the average specimen is black with nar-
row vellow or white eross-hands, which fork on
the sides and conneet in chain-like fashion. The
abdemen is black with large patebes of white
or vellow.

A devided tendency toward eannibalism ren-
It attacks and
other snakes of dimensions closely approaching
and kills

snakes and rattlesnakes,

ders this specics unigue, kills

its own, and devours copperhead
It is immune o e
Rodents form a
vonsiderable part of its food and the species
may be regarded as of definite ecconomie value,
It is particularly docile and gquickly  tamed,

bites of poisonous specics,

Like all of the preceding species, it is oviparous,
Gieneral radnge: New Jersey to Florida; west-
ward to the Mississippi Valley.

The Milk Snake or Checkered “Adder,”
Lampropeltis triangnlum [ Laceeror), (Fig-
ure 13). Consideration of this species brings

us to a reptile inhabiting the greser part of
the nortl It is brightly marked,
of fair size, and the numerous H!It!{'iII!L‘HS sent
¢ that it is often
mistaken for the copperhead, from which it
may be immediately distinguished by the smooth
Although generally distriboted, it is
not usually common,

stern area.

to us for identifieation indie

scales,

Coloration is yellowish brown or gray, with
a series of irregular, chestnut-hrown or reddish
blotehes, edged with black. On some specimens
these blotches are dark olive, On the sides
are smaller blotehes in alternation with those on
the back, It is whité beneath, with small ob-
long spots of black,

It has acquired the name of “milk snake”

Aavie-Jugpe, 1829

From its habit of prowling into stables, where
it is alleged to steal milk from the cows,  This
is rather a ridiculous theory sl ]!"le of the
deed from carcful observers is wanling,  Cap-
tive specimens are quite indiffevent to milk, As
the species feeds largely upon small rodents,
its presence in stables and barns may be ac-
counted for as n search for mice and young
rats, It is a constrictor, and ovipavous, lay-
ing twenty
shell, Young specimens are marked like the
parent but are of more vivid coloration.

or more crrs with solt, leathery

Creneral range: Massachusetts to North Caro
Vii-
exbeml

lina: westward to THinois and Wisconsin,
will  brighter  rod
southward to the Gulf of

rictics, markines,

Mexico and south
wesbward nearly to the Pacific Coast.

The Striped Water Snake: Queen Snake,
Natria (Sav), (PFigure 15).
When voung, this species looks somewhat like
a dark

x4 I_Jlfr' mvittata

rarter snake without a dorsal stripe,
but retaining vellow stripes on each side. 1k
is readily separated from that species by thres
provounced, dark stripes extending along the
abdomen. It is a rather
snake, usually two feet in length, or slightly
longer.  Adults are dark brown, with three nar-
row black steipes on the back, which may b

small amd slemder

indistinet.  The bright vellow steipe on the
lower portion of he side covers one-half of
the first and second rows of seales,

This is n persistently aquatic replile, some-
times hanging on the bushes above brooks or
small streams of rvather rapid motion. In the
area ontlined in this work, the Striped Water
Snake appears to aveid sluggish streams and
pomds, .

Food consists of frogs and toads, 'The spe-
cics is viviparous, bringing forth the young
alive,

General  range: Western  Pennsylvania to

Wisconsin: sonthward to the Gulf,

The Water Snake, Nalriz sipedon (Lixxse),
{ Fig. 16, 17). This persistently aquatic serpent,
seen along ponds and streams, should not be
That term properly des-
ignates a poisonous water snake of the South,
and is also applied in some southern arcas to
the eopperhead, where the latter is referred to
as the highland moceasin,

ecalled a “maoccasin,”
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Our local water snake. member of
represented by about o dozen semi
in south-central and southern areas, is an

s

wpuatic spae-
Cies,
ugly looking reptile and savage when restrained.
However, it is in no way related to the poison-
“eotton mouth™ snake.  The
southern Vir-

(s IMoeeasin. or

northerly limil of the latter is
winia,

The body of the water snake is eather stoul,
with strongly kecled seales: the color is hrown,
with
brown, which show more plainly on the sides,

broad, irregular eross-bhands  of  reddish

The aldomen is vellowish white, usually bright-
v
uniform dull

Iv marked with red sprts and blotelies,
or old specimens may appear a
black. 'The

brown or almost young are 1|Ili|"

different from the adult, being gray. with the
eross-bands blackish and very distinet.  Lavge

fonr feet long amd fully bwo inehes

The averame size
fect in

adults are
in diameter, is bwo and om
half to three

While
siake being harmful in destroving game [sh,
this is not at all likely.
rule, are too active for the snake to catele them,
It pursues the slower-moving fish, as well as
frogs and toads, Frequenting the
ponds and lakes, large and small streams, old
dams or the stone bases of roughly-constructed
bridges, the water snake may often be seen
stretehed on the bank or
even on branches overhanging the water, into
which it plunges when alarmed. This
second species so far considered whicle is vivi-
amd nas

length.

there are allegations about the water

The rame fish

marsing of

basking on a rock,

is the

o :
parous. ‘The young are prodoced alive,

many as three dozen or more in a litter. They
are born during late August or early Seplem-

ber.

General range:
U'nited States.

e Kay's Snake or Brown Snake,
debayi (Hotsroox), (Figure 18).
should be litile dificulty in identifying this,
and the closely allied Storer’s or red-bellicd

Northern and northeastern
Storeria
Tltere

snake of the same genus,

The coloration is brown. or brownish grav
above, with a minute serics of black spots in
pairs, these usually present on the back., The
central area between these spols s somelimes
of a lighter tint than the
parting. on some specimens, the

eround  ecolor, im-

eflect of an
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indistinet \:lri]w.
white,

Beneath, the color is pinkish
The
average length of full grown specimens is about
one foot,

This snake still
Central Park, hemmed in on all sides by the
congestion and bustle of New York C '.l"]u'rl.*
is an old cemelery, less than a city block square,

the Borough of the Bronx, New York City,
where these little serpents are fairly abundant.
Oveurrence in the northeastern states s

The seales are strongly keeled,

ocenrs in several areas in

men-
cral, exeepl in elevated areas where this species
appears to be replaced by the allied Storer's
snak

The Brown Snake is i'n-i'uu'ull_\' Fomamel ||i||it:g
itder flal In such places it ean find

ity Tood which consizts largely of earthworms,

slones,

amd is unigue in sorvivinge localities where
obher serpents, even the common garter snake,

have long disappeared. s sceretive hahits,

diminutive size and dall eolosation aid in its

protection It is o viviparous speecies. 'The
young are very dark. with a whitish ring around
the neek, and resemble the voung of the ring-
necked snake, but may be distinguished by their

keeled scales.

CGrencral range: Southern Canada and east-
ern United States; southward to Mexiea,

Storer's Snake; Red-bellied Snake, .b'furrn'u
rau:pi.fu maenlate [ STonen), ( Fige, 19, 20). 5 =i
t form and upper colovation to the pre-
although

It n

Fem
ilar i

ced in 2,
smaller,

many specimens are a bit

be distinguished by the vivid,
a tendency
Some speci-

undersurface.
[ )
to have a paler band o the back.

voermilion There is*

S
mens: are o rich brown and others slaty grav.

The gray specimens usually have the strongest

defined dorsal band, whicl is intensified by
being bordered  with rows of minute black

spots.  The average length is ecight to ten
inches,

This is a species of the more elevated and
wilder areas, and docs not occur in the imme-
diate vicinity of New York City, Together
with the ring-necked snake, it oceurs por-
tions of New England where the winters are
very severe amd other serpents  (except the
striped snake) are rare or entirely absent.
of earthworms;, The
species s viviparous and the voung are hlack,
with whitish ring around the neck.

Food consists mainly



1 I'J‘

Mup T wipe, 1t

Fig. 1. Worm Snnke, Coarphopfiis amoemnn,

comione bul seldom  observed, 1
opalescent seales,

Fig. 2. (Loneer) Ring Necked Snake, INodophis peaclatus,

vculurntion,

coloration there is o brilliant yellow

lurks under fat stones or old fallen tree trunks,

A burrowing species which s rather
i= hrown, with smooth aod podishedd,  almost
The foed consists of earthworms and insect larvae.
e ! This species 1s uniguoe In
The =mosstls mndd satiny scales are lustrons gray and m contriast o s

ring arogmnd e neck, I is secretbve, pnd
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Hisslng
among the local serpents in s g
and nevk boowide o el shmrp Wsses. I forther alarmed, it rolls apon
fts hack 3 wipns death, It seldom attemps to hite.
Fig. 5. (Lowsry Black Hognosed Spake. A dark varintion of the species figured
above, The typleal form i= more frequent in sandy places, while black spoecimaens
frequent elevated nreas,

Fig. 1. Hognosed Snake: Spremding “Adder,

“Adder,” Helerodan  cons
tartrir, Clinracteris

ility to fdattengthe hemd

L4
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Flg. 5 Hlacksnnke: Waeer, Colieher copstrictor, Thiz and the pllot blancksnnks ar
the largest of the bromdly distributed loenl serpents.  The stales are smooth and
satiny, dlstingulshing the species from the olher Llacksnnke, with which It 1s often
confused,  The racer is o wseful reptile as it feeids largely upon rodents,
Fig. # (Lower) Young of the common Nlacksnnke. The eggs= are lald early In
July and may bake nearly two months W develop,  The young are spotted untll
late the following vear.
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Fig. 10, Corn Snake, Efaphe autfale, "l._ solthern sareies,  exlonding nortlivward
only into soullierly New Jer=ey.  Coloration and miHern aes Kinz., th: ek
belng grayish or tan, with large crimson blotchies, ]
Fig. 11, (Lower) Mountaln Blacksoake: Pilod Blacksnake, Elepbe olsolefo Lairgest
af the leial species, It attains & length of eight feet,  Oecurence §s largely eonfined
Loy the more clevated are: Thi= =erpent i= frequently confoe=ed with the common
Black=nake, but may be distipguizhed by itz faintly Reeled scales. many of them
narrowly edged with white.
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Fig, 12, Milk Snake, Lawmpeopellis teimagelwm.  OF economie value, yet branded
by common myth alleging that it Jurks around Larns (o steal milk from the eows,
It frequents old buildings in search of small rodents, upon which I8 ffeds,  The
brown blotches also resull in specimens being mistaken for eopperheads.
. Fig. 1 (Lower) King Snake, Lempeopeltis geteius. A soulhern species, ranging

into central New Jersey. 10 is fmmune to the poison of venomous snakes and will
constrict and eat wellgrown copperheads and rattlesnakes.
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Flg, 16, Whater Spoake, Noafric sipedow.  This is the commoen brown waler snake,
which is birandly distributed and =o frequently seen along the margins of pomds s
Brooks, near (e ereviees of Toundations of old bridges. or lurking moones (e lat
stones of disinlesrated dams, [} improperly ealled “waler moecnsin” o name
confusing it with a polsonous wiler suake of the southern sin
poisonous waler snake In the Northeast,

Fig. 17. (Laurer) Youns Waler Snake. showing distinet markings.  0d gpecimens
are wsually dull brown aluwe,

%, There is no

16041
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Fig. 15 e kay's Snake: Brown Snake, Storecin debowl,  Seldom over onequarter
of an junch dinmeter, dull brown in cobirs aod ssgse of jbs hablt of biding uoder
it stoes, this unobtrosive little serpent bas survived iooareas where othier snakes

have long since disappeariad,

Fig, 18, (Lowers Storer’s Enake: Red-bellied Sooke. Stareria oceipilonseenlalo,
Almilar in foron snd wpper colaration bo the species fizured above, but distinguished
b the brilliant red under-surface.  The distribution is largely confined to the more

clevated areas.  Several eolor phases are shown, The upper ceniral figure is n
slaty gray specimen from the Catskills.

Mapar Juine,

Tl
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Fie. #=5, Storer's Snmke: Red-B

Mol Snake.  Indicating the dimensions of an adult
vew York, The foed of the three specles of itile
diee shown bislow h eonsisl=s irgely of earMoworns,
ive they search for the =oft-bonlied bnrvae of smeall
inseel=,
Fiz. 21, (Lewer) Smooth Brown soake, Piegiale calerioe, . Ranges only into the
extreme southerly prea of the portheastern slates.  Tmmedintely distinguished from
the other brown spakes by {ts smooth scales

speciinen from Sullivan County.,
bravwn snakes docluding the
although the young are =0 dim

1o
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Ribbon Snake, Thowaophis sracites,  Two elosely related striped snokes
ieral characleristics are clenrly shown in e

Fig. 22 Rt
veeur wighin the locul area.  Thelr g
: Kiton snake ix considerably more stemier aml s shile

uls on this paze.  The
stripes are higher up on the sides than those of the commoner Garler Snake.
Fig, 23, (Lower) Gorter Snake, Thowoophis sictelis,  Most abundant and gener-
A darge apeclmen is aboul three fect

ally distriboted of any of the local =pecies.
in length,  The central stripe is indistinet on occnsional specimens,
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Fie. 24, Varietieg of the Oarter Snake, Thawaophis sictaliz.  The specimen al the

left i= from the Kiltatinony Mousfains, amld the eenteal or dorsal stripe I8 lacking,

Fig. #5. (Lteeer) Clarter Sonke amd young, 'The prescoee of the young near o

viviparous parent does not ipdicate rental eare.  CThe young reptlles are imme

dintely ready te shift for themssdves when born, although they moy  Incidentally

remain near a creviee where the mother I= sunning,  Lilters of garter snakes anil
water snnkes vary from o dezen o over fifty.

106
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General range: Similar to the allied, precod-
ing speeies, but extends farther north into Can
ada,

The Smooth Brown Snake, Firginie valeriae
Bamen amd Ginaunn, | Figure 21).
its smooth and there is =«
possibility of confusing this specics with the

Owing 1o
seales small size,
Worm Snake, (f'urlrnrrfql.l’u.v] bul it ranges only
into the extreme southerly area of this list
southern New Jerses,

Its snout is not so h||:|r'|1 as that of the Worm
=nake,
luster,

and  the seales are of rather saliny
The eolor is dark chestnut or grayish-
brown, wsually with twe rows of minute black

dots on the back., ‘The abdomen is vellowish-

white, Average length is between six and
eight inches.
The s=moeoth Brown Snake feeds on worms

and soft-bodicd inseet larvae and is viviparous,
Gieneral Southern New

Georgia; westward to Tennessce.
The Ribbon Snake.

(Lixxe). (Figure 22). The two striped snakes

range: Jersevy to

Thamnophis  sauritus
oceurring in the loeal area may be separated by
difference of form, intensity of pattern, and lo-
cation of the lateral stripe.

The Ribbon Snake is the more slender, and
its pattern considerably more intense than the
related garter snake, Coloration is dark brown
or black, with a bright vellow stripe down the
back and a similar stripe on cach side, situated
on the third and fourth rows of seales from the
plates of the abdomen.

Distribution is quite general in more or less
undisturbed areas, though it is nok nearly as
abundant as the garter snake. It frequents
damp meadows and the grassy borders of brooks
and might almost be noted as semi-aquatie. It
is a member of a genus with several species as
fully aquatic as the water snake, It seldom
exceeds a vard in length,

Food consists of small fishes, tadpoles and
frogs. It is wviviparons, but the litters are
small, there seldom being ns many as a dozen
young, 4

General range: Southeastern Canada  and
eastern United States to the Mississippi Valley;
southward to Georgia®and Alabama.

The Garter Snake or Striped Snake, Tham-
nophis sirtalis (Lixse), (Figures 23, 24, 25), is

Marw Jene, 1829

the most comumonly seen of the local serpents.
Dyistribution is general and it is fairly abundant
nenr I'1'1'!:|_'i||h'|.|_ (115 i||'|11'|':1'|.|':| Ireas, '|-'|-"|H!Tl‘ Hlli'll'f
snakes have long  sinee diﬁ.‘ltl“l'-‘ﬂ'l"l. It is
common along the salt meadows immediately
west of the Palisades of the “I.HIHUJI,
amd in many of the of New

Jersev and New York,  Large numbers inhabit

lower
suburban areas
the old rescevoir site along Jerome Avenue, in
the northerly part of New York City, and even
ocenr on the r1::r1||:-r!:.' pnrtiun of Manhattan
lsland. It is lound about evervwhere in the
rural districts where snakes occur,

The general color is dark brown or hlack,
with three vellowish stripes extending length-
wise.  The color bencath is greenish  yvellow,
The skin along the sides, when distended, shows
numerous white or pale greenish spots, which
tlenl

ippenranee i produced when the

are often so arvanged a checkerboard or
tessellated
seales are widely separated after eating, or if
the reptile is angry and greatly flattens the
body. Coloration and pattern are quite variable,
The stripes may be more or less distinet, When
the side stripes are present, they are always
on the second and third rows of scales, count-
With

some  specimens, the central stripe may  be

ing upward from the abdominal plates,

ragered or broken, amd with others from  the
mountainous arcas of New Fogland, the stripe
is usually very faint or absent.  With these, the
tessellated pattern of the skin invades the seale
The
side stripes remain to assist in identification,

coloration, producing a checkered effect.

The Garter Snake feeds only upoen cold-
blooded prev, such as frogs, toads, tadpoles,
The length of a
large female adult is about a yard, while the

salamanders and earthworms.

males are seldom over two to two and one-half
feet in length. This is a viviparous species,
bringing forth as many as thirty young in a
litter. The markings of the young are similar
to the parent, although the tendeney toward
tessellated pattern may be more pronounced,

General range: Probably extending farther
north in easterly Canada than any other species
of serpent. According to Dr. ‘Thomas Barbour,
it ranges up to the 50th degree of latitude, Fx-
tends sonthward through Florida and westward
to Minnesota,
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The Local Non-enomons Serpents

The largest of the local species, and approxi-
mately ranking in size in the order named, are
the mountain blacksnake, pine snake, common
hlacksnake or racer, king snake, corn snake,
water snake and milk snake.

The most diminutive speecies are the worm
snake, De Kav's snake, Storer’s snake and
Differences of coloration
%

smooth brown snake.
may be defined as follows:

Seve ileseriplive key ol heginoing of arlicle

Worm Snake e S
Ring-Necked Snake (Has a smooth collar)
=smooth Green Snake

Keeled Green =

T T o e N S
De Kay’s Snake [Oececasionally a faint band on
and minote black dots). ... ..o o0

Storer’s Snake

this species widely flattens the neck and lisses.
It will also feign death,

s ; ; ;

I'he preceding species and  the pine snake
aree the only loeal species to loudly hiss when
disturbed,

8 : 1

Several of the local non-venomous species
will fatten the body and strike, if cornered.
Their bites are entively innocuous bevond the
pussibility of infeetion which may result from

iy amall abrasion.

—

No pattern

i L.']-:\\

Smooth Brown Snake (Minute black dots on back)

Hog-nosed Snake (Qccasional speeimens are black ). . |

Corn Snake
Pine Snake ..o0.00 .
Milk Snake

Water Snake

King Snake

Mountain Blacksnake ..o vy

Ribbon Snake
Garter Snake

Striped Water Snake; Queen Snake. .. .o...0 ...

Seven species have perfeetly smooth seales,
two have the scales faintly keeled, and with
nine the scales are strongly keeled.

Eleven of the specics are oviparons and seven
are viviparous,

Two speeies, the banded water snake and the
queen snake, are persistently aquatic.  The
ribbon snake also takes much to the water, or
frequents margins of streams and damp mea-
dows.

The hog-nosed snake prefers dry.
sandy areas. This species is the most dramatic
in endeavoring to frighten an intruder. While
most snakes will glide to safety when disturbed,

VeTy

S-Htrnll_.uz.l_\' blotehed pattern
Transverse bands extending to sides

Pale ehain pattern -

veow Numerons seales narrowly edgedwith white

Striped lengthwise
L]
L

The two species of blacksnakes, the corn
snake, pine snake, king snake and milk snake,
vibrate the tail when angry, and produce a buzz-
ing sound when the appendage is among dry
leaves.

Twelve of the local species feed only upon
cold-blooded prev, three upon both ecold and
warm-blooded prey, and three entirely upon
warm-blooded prey. The common green snake
appears to be the only speecies which is alto-
gether insectivorous.  While its near ally, the
keeled green snake, feeds largely on insects, it
also devours small lizards,

The garter snake, De Kay's snake and water
snake are the most abundant species.
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Deserviptions of the Species —( Confinned )

Fenomons

The three poisonous snakes coming within
the seape of this article are members of the
Family Crofalidee. In non-techunical terms they
are called pit vipers. owing to the presence on
hoth sides of the head, between the eye and
the nostril, of a deep pit. appearing wore prom-
inent than the nostreil itself. Another external
claracter renders them unigue among the local
species.  This relates to the form of the pupil
of the eve, which is elliptieal. With the non-
venomous specics, the pupil is round.  The ar-
rangementl of the plates or scales under the tail
forms a third differentiation, They oceur in a
double row, from the vent to the tip of the
tail, witlt the non-venomons speeies, while with
the poisonous snakes, the plates from the vent
to the tip of the tail are in a single vow, excepl
with the copperhead, where the scales separale
into two rows near the tip of the tail.

The Crotaline serpents are provided with a
pair of long, hollow teeth in the forward portion
of the upper jaw. These are the fangs, which
have an orifice at the tip, like a hypodeemic
needle, for the injection of poison when they
are driven into an offending objeet by a combi-
nation strike and bite, or by a deliberate bite
alone. A tubular connection from the base or
top of cach fang extends backward to a poison
eland on cach side of the head. When the ser
pent bites, a contraction of the masscter muscle
against each gland vigorously squeezes it, fore-
ing poison forward and out of the connected
fang. The fangs are on movable bones, and
fold back against the roof of the mouth when
the jaws are elosed, They are covercd with a

sheath of delicate flesh, which is forced back
when the fangs are imbedded in any object,

These pit vipers do nol spring or jump al an
intruder. They strike from one-third to one-
half their length, and almost invariably coil
with the neck in an S-shaped, lateral loop,
ready to strike from that position. They can as
readily strike when erawling, for when dis-
turbed, the neck is usually kept laterally looped
for defence.  They can also quickly turn and
deliberately bite, without recourse of darting
the head from a loop, These local species never
wantonly attack a human,

All are viviparous, giving bieth Lo living
voung to the number of about twelve,

The Copperhead Snake, Aglistrodon molasen
Bravvow, (Figs, 28, 20, 301, Coloration is vivid

and rather characteristic, owing to the separa-

tion and fair symmetry of the blotehes, The
body hue is pale brown, pinkish, or light red-
dish brown, with a serics of large blotehes on
the sides, somewhat like inverled Y's.  These
blotehes are usually of a rieh, chestnut brown,
When examined from above, a number of the
markings will be seen to unite across the back,
producing a continuous pattern across Lhe hody,
the central portion being narrow and broaden-
ing on each side, giving the outline of an hour-
glass, The top of the head is without marking,
and often slightly paler than the body hue. The
undersurface is usually pale, pinkish brown,
with a row of dark spots on each side. There
is some pattern variation in intensity of the
blotches, which may be paler in the central ares
and outwardly margined (very narrowly) with
quite a pale tint. which accentuates their in-
tensity,

Large specimens are aboul three feet long.
but occasional four foot specimens are noted.
Curiously enough, the largest spesimens which
ever came to the writer’s attention were eap-
tured in the immediate vicinity of White Plains,
Westehester Counly, New York, where an ex-
ample measuring four feet and five"inches, and
:1|:|Jruxim:|h=|1.' two inches in diameter, appears
to form a record for the species,

The water snake and hog-nosed snake are
sometimes mistaken for the Copperhead, owing
to their proportionately thick bodivs, and gross
similarity of markings. The poisonous species,
however, carries its points of marked differen-
tiation in having clliptical pupils, prominent
cavity or pit between the eve and nostril, and
greater number of plates under the tail in a
single row. The milk snake is also confused
with the copperhead: but is more slender, while
the blotches are irregularly rounded and nar-
rowing as they approach the sides, instead of
spreading widely, as with the copperhead.

While the bite of the copperhead is very
dangerous, and there are records—although they
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arc rare—ol fatalitivs from such injurics, it is
not nearly so poisonons as the timber ealtle
snake.  Its fangs are |H’npnr1iu1l.'|.lt"|}' shorler,
its venom not so vieolent, and the amount ol
poison injected into a bite of lesser quantily,
owing to the serpent’s smaller size.  In habiis,
it is very quict, preferring to lie perlfectly still

when an intruder enters its laiv, and eseape
detection owing Lo its pattern and colors closely
resembling the fallen leaves avound it Seldom
will it make any altempt Lo strike, unless very
definitely aunoved or attacked, or if it is stepped
on. Maost of the cases of copperhead bites which
have come to our attention have resulted from

the latter condition, and have related o persons
wearing low shoes—many of the bites being on
or near the ankles, 1 a I.'lill.rlll"l'['ll.'-".ll fears it is
about to be attacked., it will impart o rvapid,
vibrating movement to the tail. amd if among
dried leaves, produces a distinet. buzzing sound,
readily heard for about fifteen feet,  1E will eoil
and fight bravely if cornered, but at the first
opportunity, quickly turn and glide to salety in
SOMC Crevice.

Distribution is more extensive than with the
rattlesnake, owing to protective coloration and
more scerebive habits.  Copperheads are still
found along the top and at the base of the
Palisades of the Hudson, while the rattlesnake
appears to pave been exterminated Ffrom that
arca for close to fifty vears. ‘Throughout Penn-
sylvania and New Jersey, the copperhead s
rather generally distributed, except in regions
of intensive cultivation. ‘There are various
areas of New York stale where the species has
not been recorded. It is common fTom the lati-
tude of northern Westchester County, well up
the Hudson and past the easterly border of the
Catskill arca, also in countics to the woest. While
showing a decided  preference  for mountain
arvas, as illusteated by its abundance in cle-
vated regions of New Jersev, Pennsylvania and
Connecticul, it does not oceur in the Catskill
Mountains proper, and in but few portions of
the Berkshires; or in the g:'mrt‘rﬂ arca of the
Schwangunk Mountains, in Sullivan County, ex-
cept on the casterly side of the Neversink
Rtiver, although it is_quite evident and increas-
ing in abundanee along the Delaware River.
It is common in Connecticut, both along the
shore and in elevated regions, also in the coastal

Mue-Fune, 1525

area of Mhode 1sland, The speeics does nol
ecxtend northward of central  Massachusetts,
henee may be climinated from eonsideration in

the states of Vermonl, Noew II:‘l'II-'I!?‘r]I-i-rl.‘ and
Maine,

Ledey, wooded hills, with a base of wild,
damp meadows, form the favorile prowling
grounds of this snake, as it searches for sl
rodents, bivds and frogs. During the summer i
is often seen along old stone walls, which
might ofer shelter and a congregating place for
rodents.  With the autumn, it retorns to speeilic
erevices among the rocks, to hibernate, and it is
close to such loeations that the voung are born
during August or early September, Vrom six
to mine vonng arve prodoced io oo litter, and the

tails of the infant snakes are bright, sulphur

VaoRlow

Cieneral vange: Central  Massachuselis Lo
novthern Flovida: westward to Texas,

The Massasau
ixesgue), (Fignre 31), might be regarded as
somewhat of an inteader

Segtrurns catenatis (| Rap-

e the loeal ser-

pents, as it is essentially a wester 5, and
is found only in a limited area in western New
York. It is a small rattlesnake, which may be
casily told from the widely distributed timber
rattlesnake, by the large and symmetrically ar-
ranged plates on the top of its head—quite sim-
ilar to the head plates of a harmless serpent.

S

[ts rattle, of course, provides a point for imme-
diate identification., The ground color is hrown,
or wravish, with a series of chestnul-brown,
symmetrical, oval blotehes on the back. becom-
ing darker toward the cdge and narrowly out-
lined with a paler hue, There is a smaller row
of rounded blotches on each side.  The usual
length of the Massasauga is from two to three
[eet.

Mre. Edward T. Whiflen, who has been mueh
interested in the oeeorrence of this reptile in
New York state, has written about it in Lhe
New York Zoological Secicty Bunierix as
follows :*

“The Massasauga, a species of dwarf rattle-
snake, is still to be found in New York State,
in and around Ciecro Swamp, which, with some
interruplions, stretehes  across  the novthern
parts of Onondaga and Madison Countics, be-
tween Oneida and Onondaga Lakes,  The main

“Val. XVI Noo 55
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swamp is said to be fourteen miles long and
seven miles wide in its greatest extent, It con-
sists of the swamp proper, in which are numer-
ous ‘islands,” or higher arcas of land,  Next
to the dry land is the ‘shore) a wet, marshy
hundred yards

to m

strip, from seventy-five .
Bevond the ‘shore’ is the swampy land
mer and covered by o

wide,
proper, Tairly dry in sm
dense growth of trees, bushes, ferns and moss,
In some places this moss is knee-decp.  Many
of the bushes are of the huckleberey variety,
and it s among these that the Massasauga is

frequently  seen in Augost and  September,
when berryv-pickers go out into the swamp,
“The Massasauga scems Lo like the neighbor-
hood of swamps, thouglh it shuns the actually
web places.  In the harvest season it is usually
found cither in the hay-ficlds or oat-lots, or it
may be seen out on the moss among the bushes,
or under the evergreen trees.  However, it may
ocenr almost anvwhere, A gentleman told me
that two vears ago he found a large Massasanga
in his wood-pile, about six feet from the honse,
Others reported having found the snakes in
their cellars, or under the steps. There is an
abundance of frogs and mice in the meadows,
and frogs and birds in the swamp; and such
conditions aceount for the presence of the rep-
In the hay-field the Mas-
sasaugas scem Lo seleel the damper spots, where
the growth of vegetation is heaviest.  There
they are frequently cut in two by the knives of
the mowing-machines. Newly cleared fields,
where there are plenty of stumps and berry
bushes, are also favorite lurking places of this
reptile, which is sometimes scen sunning itself
on a stump, or lying coiled among the bushes,
“Older residents assured me that the snake is
mueh less common tan  formerly, when its
range extended over the entire northern part of
the county, Its disappearance is due probably
to ceaseless slanghter and to the draining of the
swamps. That it is still fairly common may be
judged from the fact that the killing of a dozen
snakes in an area of perhaps a hundred acres
was reported within the space of two weeks
time. One of these snakes had sixteen rattles
and two had ten. Six or cight was a common
number. The whole region is abundantly sup-
plied with reptile life, milk snakes, ribbon
snakes, garter snakes, water snakes, ete,, being

tiles in those places.
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of frequent oceurrence. As much of the swamp
has little value for tillage purposes, and as the
timber is small and comparatively worthless, the
massasauga, though in  diminishing  numbers,
will probably continue Lo be found in the region
for some Lime,""

General range: Western New York o Neb-
raska; northward into ."ﬁ[i{'ll[:_l":[“ and Ohitario:
southward to Texas and northern Mexico.

Tl Rattlesnake; Banded Rattle-
snake, Crodales horridus Taxxe, (Figoves 35,

Timber

35). In tl.‘:lh'rl! amdd colors, this .ﬁ|'||,'|_~i|,'\ presenls

greal variation.  'The most familiar phase is
that of sulpliur vellow or pale tan zround-color,
with wide, dark brown or black eross bands,
usually wavy, or pointed to the rear, and some-
times broken into three series of Dlotehes, the
central or larger ones being rather rhomb-like.
The tail is black.

The bistches on some speeimens are narrowly
mArg The ground-color
varies from vellow to brown and olive. Some
specimens ar with black that the
bands are indicated only by their pale margins.
Specimens of a uniform, velvety black, are not

wd with a paler hue.

a0 sufiused

rare.,  Blackish and pale yellow specimens ave

usnally associated in the same den,  The great-
er number of the black speeimens are males,
although there are some melanistic females. We

These large vellow or tan specimens thas

5o XA

have never noted any pale vellow ma
ples.
appear to be invariably females.

The average length of the adult timber rattle-
snake in the northeastern states is H]T;{ll“}' under
four feet. As with a number of species of ser-
pents, however, a specimen may well exceed the

usual run,
ined was two inches over six feet in length and
It wns taken

The Iargest specimen I ever exam-

nearly three inches in diameter,
near Sheffield, in the Berkshires.
nearly as large (slightly under six feet) was
taken near the top of the great rock slide near
Hartsville, Massachusetts, which shattered ledge
is alleged to have inspired Oliver Wendell
Holmes' deseription of “the mountain™ in his
Large specimens

A specimen

classic novel, * Elsic ¥ enner.”
have been recorded from New Jersey and Penn-
svlvania, .

Distribution of the rattlesnake in the north-
castern states is associated with hills and moun-
tains of moderate height, on which there are
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broken ledges with lavge, loose (vagments on
the slopes and top.
be a foot or more in thickness amd from a yarnd
to six or eight fect in length, sloping back into
a fissure the bottom of which may be covered

These flat fragments may

with soil or leaves, and which provides a posi-
tion of sceurity during storms,  1E is the com-
mon lrabit of rattlesnakes to coil under the edge
of these rock masses, protected from the too-hot
summer sun, and ready to quickly retreat if
disturbed,
snike

sounding  the

I the intradeér goes on his way, the
may lie in its motionless eoil, without
cattle, thus secking Lo escape
notice,

Near these natural homes, arve specific erev-
ices or “dens,” where rattlers that have roamed
over a considerable arca during the summer,
congregate each fall preparatory for deep pene-
tration and hibernation, beyond the frost line.
During the late summer the females relurn to
such places and here the young are born, with a
natural instinet to return to this specific spot
each vear for winter shelter.  From the areas
of the ledges, many rattlesnakes prowl through
the forest arcas for food, and often into the
farmlands.

produce marked difference in numbers observed,

Variations in weather conditions

During particularly dry summers, they may
come into the low grounds for water, in consid-
Their natural prey, small
rodents and birds, sometimes shift their feeding

crable numbers,
grounds and this also affects the summer dis-
tribution of the rattlesnake. I1f a farm is in-
fested witherats and mice, and a rattlesnake den
is not far distant, it w81l not take the reptiles
long to discover the favorable feedling grround.
They may also be commonly noted during the
having scason, duc to the presence of large
numbers of ficld mice.

While a very dangerous snake from the stand-
point of its large fangs and the amount of
venom it is able to inject at a bite, the north-
ern rattlesnake is a rather inoffensive reptile
as compared with its larger allies in the south-
ern states. It almost invariably gives warning
of its presence by soundimg the rattle, if dis-
turbed when out of immediate contact with a
sheltering erevice. If closely approached, it
will strike, but the full striking distance of the
average specimen is barely cighteen inches—and
usually shorter. There are records of fatalities
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from the bite of this species, but generally con-
sidered, in the northeastern portion of its range,
there is a surprisingly small number reported,
less than with the copperhead, whieh gives no
warning of its presenee.  Inoan of the
Berkshires, where rattlesnnkes
particularly frequent, the writer has records of
but three bites during o period of aboul twenly

nre

southern are

vears. One of these was Tatal,

Distribution is general in the wilder, hilly
country, with the exeeption of the Catskill and
Adirondnek Mountaing, As far as we are
aware, no rattlesnake has ever been recorded
thie

though the species is quile common on Tongue
and Black Mountains, in the vicinity of Lake

from Adirondack Mountains proper, al-

George,  Likewise, the only vecent Catskill ree-
ords come from Tremper Mountain, at the edge
of the Catskills, near Phoceneeia, New York.
The speeies is abundant in the Ramapos (where,
liowever, aceidents ave extremely infrequent),
the Kittatinnics of New Jersey and Pennsyl-
vania, and the Swangunk range in New York,
In central New Jersey it ocenrs in conditions
rather curious for a mountain type.
considerable flat, forested countey back of the
central coast, quite damp in spots and with
large seetions covered with heavy sphagnum

There is

moss. In these locations, the species attains a
considerably larger average size than the moun-
tain type and exhibits a slightly different col-
oration. It is grayish, with strongly contrasted
black bands, and a faint, rosty, dorsal stripe,
several scales wide. There is a resemblanee to
the southern race known as the sanchrenk rat-
tlesnake, which, in the costal area of the South-
cast and the lower Mississippi Valley attains a
frequent length of close to eight fect and has
a distinet reddish band along the back.
Rattlesnakes are extremely rarve in the state
of Maine, and that area is thus unigue among
all the states in the virtual absence of poison-
The Boston Socicty of Natural
History has been unable to obtain o record

OUs 50T I'H‘j 1 I N

specimen for its colleetion, from Maine. Phere
appears to be a few records from New Hamp-
and  specimens  are  reported on an
island in Lake Winnepesaukee, Vermont seems
to have few specimens, except along the west-
erly slopes of the Green Mountaing and in the
southern portion of the state. Both the cop-

shire,
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perhead and rattlesnake appear to be extinet on
Long Island, although that the latter was for-
merly found there is evident Trom skins ool
r-'lltl:'h among the trophics of old farm houses,
We have been unable to verify the oceurrence
of a specimen of ecither specices during the past
thirty vears.

General range: The central portion of the
New England area, southward Lo northern Flor-
ida; westward to the Plains,

£ 0% &
Aecidente—A

stout, canvas legwings or leather pultecs are

Precantions Agains! pair of

positive protection to the legs against northern
poisonons  serpents.  The legeings, lhowever,
should be worn with high shoes.  If low-cut

shoes are worn, there are usually several inches
of the ankle Teft exposcd—and this is the part
of the limb most frequently bitten,

With the legs protected. it is well ta bear in
mind that the practise of nsing the hands in
elimbing rocky places or  gelting over a
stone fenee is dangerous, unless ench hand-hold
is investigated, with due thought of crevices or
hollows that may seerete a coiled serpent. Any
thick, brushy place, or pile of leaves, in the
wilder country, should be considered a hazard,
unless the eve is keen in noting where the hand
is dirceted.

In establishing a summer camp, it is well to
ascertain from local residents whether or not
there is a particular prevalenee of poisonous
snakes. We have several times been consulted
about camps which have unconsciously been lo-
cated in the immediate vicinity of a den of
rattlesnakes or copperheads, with the conse-
quence that a number of city children, unfamil-
iar with wooderaft, have been turned loose in
an area over-run with poisonous reptiles. There
are many ideal loeations for camps where pois-
onous serpents are seldom reported, and the
finding of such arcas is not difhieult. There are
also fine camping areas in most of the states
under consideration, in which no poisonous
snakes arc ever to be found.

While the edification of yvoung people in
camps about the wild types of life found in the
nearby country is highly desirable, instructional
measures relating to poisonous snakes have been
a bit overdone. This relates to the exhibition
of numerous living specimens, and the handling
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of these in what is considered to be a safe way,
to show the poison fangs, ete., the carrying of
sucl specimens to leetures, and the like. Too
much of sueh familiavity reduees respeet for
danger and it has been noted that a rather large
following of boy students has been inelined to
tramsporl poisonous repliles in anything but o
thoroughly  competent cautions  manner.
several aceidents have resulted from this undue
familiavity. Camp instructors should be cau-
tioned ol to go too far in this direction, Lo
caution boys not to deliberately colleet poison-
ous serpents, and not to harbor such ereatures
for obscervation.,

nndd

A captive poisonous snake,
execpt in the care of a competent person, is a
sonree of danger to the possessor and  those
around him,

Treatment of Suake Bite —Throngh the for-
malion of the Antivenin lostitute of Ameriea,
and the guidance of D, Afranio do Amaral,
Chief of the Brazilian sovernment’s Instituto
Butantan, specific serum for the bites of the
peisonous snakes is being regularly produced in
the United States. This product should be lo-
cated at all points of particular hazard,

It is made by injecling horses with small
doses of snake venom, the process continuing
through a number of months until the animals
have developed a high degree of immunity.
Blood is then obtained from them, in small
gquantitics, and is subjected to & number of
processes,  The red is separated from the ser-
ous portion, and the latler is filtrated. Simply
explained, I!_I;‘ action of this serum, injected into
the human vietim who has been bitten by a
dangerous snake, is to neutralize the poison of
the reptile,  Its effeet is rapid and quite aston-
ishing in relieving the dramatically alarming
cffeets of snake hite,

Serum may be injected immediately after a
bite, or up to the time the victim has ap-
praached a condition of collapse. It is then
usually too late to be properly taken up by the
circulation and thus neutralize the poison in-
jeeted at the time of* the bite,

The bite of a copperhead or massasauga is
not ordinarily fatal, altheugh it may be very
serious.  Serum may be injected as late os oa
day or even two days after the symptoms of
great swelling have developed. It is far better,
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however, to injeet it as soon as possible after
the bite, in order to guickly neutralize the poi-
son and thus prevent great desteoction of tissue
This

assurcs against an  extensive necrosis of the

and the red cells of the blood stream.

bitten arca.

A large specimen of the timber rattlesnake
may injeet enongh poison to canse death within
ten to twelve hours, and in a much shorter time
if a vein is actually struck, which is a rare,
but possible condition,

As the bite of o poisonous snake is no more
or less than a simultancously double injection
teeth  (the fangs) the
measures to meet the emergeney should be quick
and positive. A ligature of some type should
be hound a hit-
ten part. to prevent the peison being ahsorbed

by two  hypodermic

moderate distance above the
into the upper limb.  The ligature may consisl
of a strip of cloth, a large handkervchicel, or
even a piece of heavy cord. A rubber liguture
is much the best. There is necessity of making
the ligature sufficiently tizht to indicate a stop-
page of circulation. Even moderate

tends to localize the area of poisoning.

Il!’L"‘i sure

With the absorption of the poison retarded,
the fang wounds should be opened by an in-
cision across them to an estimated depth of
three-cighths of an inch for a large rattlesnake,
or a gquarter®of an inch for a Copperhead. The
incision should be made with care not to injure
the delicate skin covering a bone, or to cut into
a blood vesgel.  If no cupping device is at hand,
drainage should be imdueed by sucking the
wound, there being practically no danger from
this if the lips and mouth are [ree from sores.

After these immediate emergency measures
for eliminating as much poison as possible from
the vicinity of the wound, the serum should he
administered. It is provided in tubes which are
actually small hypodermic syringes, and it is
only necessary to attach the needle and the
handle. The serum is nei injeeted in the viein-
ity of the bite, but under the skin between the
shoulder blades or on the abdomen, by what is
known as subcutancous injection. In this way
it is quickly taken ugp by the gencral circula-
tion. The entire contents of a tube should be
injected for a bite, If symptoms are partien-
larly grave, two tubes may be necessary. Intra-

Mgy J e, Futh

venous injection might be advisable if the poi-
son fangs have punclored a blood wessel, bul
this should be done only uder the divection of
a doctor who has actually diagnosed the condi-
tiom,

The ligature should be slacked off every ten
minutes or so, to induce bleeding at the wound,
[f no serum is available, the treatment of sue
tion and the frequent slackening of ihe lignture
should be continued, and additional drainage
incisions, upward from lhe injury, arc neees-
If a

o enpping deviee is at hawd, the incisions

sary il the swelling ,'_trl::illlj.' inereases.

should be rather short and erociform, so as not
to extend bevond e suction surface of the
deviee and thus adwit air, 1t i8 well o wash
the ineision with o mild solution of permangan
nte :‘r}"if:||.~ im pure water (lo '|1ru|i1|:'r n '|'|-'|.[1'
amethyvst hued. ns this Aoid will neutralize by
The use
ol stronge solutions ol :|'n'r1n.-u1;_5:u|.'!h- ol !ml;m-

oxidation what venom il mav reach.

sinm, however, is nol enly unwise, but danger-
ous, as there is mueh tissue destruction by this
chemical at a high strength.  This eaution also
points to the otter vashness of rubbing pure
eryvstals of permanganate into a wound., More-
over, sueh a wound should never be cauterized.
Nothing should be more foreign to the treat-
ment of snake bite than sueh practice, whiel
actually seals the destructive poison within the
Lissue,

As nob only the immediate arca of the woumld,
but a considerable portion of the neighboring
tissuc is much wenkened and subject to bac-
terial invasion, and the bite itself is sometimes
attended by specific infection with germs from
the snake's mouth, the wounds should be cov-
ered with a heavy laver of wet dressing, and
kept saturated with a mild antiseptic solution.
This not only retards or prevents infection,
but induces copions drainage, through a dis-
charge of quantities of scrous fluids whicly al-
ways appear to be rushed to such a poisoned
area,

There are but few spots in the whole north-
castern arca where peisonous snakes  oceur,
which are not accessible, within a reasonable
time, to the aid of a physician, and the snake-
hite wvigtim should, if possible, make contact
with skilled hands to earry through all but the
preliminary measures of treatment.
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A first-aid kit for the treatment of snake bite
should contain the following articles:  Several
one-sided safety razor blades; a small bull and
cupping glass for flat surfaces, with additional
attachment for “round” surfaces, like a finger;
a roll of rubber ligature; a small roll of ban-
dage; and two tubes of antivenomons serum,
The serum will remain efficacions for several
vears. A few permanganate ervstals may also
be earricd.,  Whiskey is useless as a cure, al-
though a moderate dose of medicinal brandy
does no harm and may greatly relieve the mind
during a situation which may not be nearly so
dangerous as il seems,

We have noted the bites of copperheads to
produce greal swelling which eleared up within
a few days with no other treatment than a
drainage incision across the fang wounds, and
the covering of the area with a wet dressing,
There are also cases of both copperhead and
rattlesnake bites being treated with the serum
and the patient geing about his regular business
the following day. Again, there are records of
grave manifestations.  Consequently, poisonous

serpents warrant greal respect, caution in in-
vestigating their laivs, and personal protection
in going throngh the areas which they inhabit,

As many people are bitten by harmless snakes
which may quickly glide away, leaving appre-
hension behind them, it is well to understand
that the bite of a poisonous serpent is unmis-
takable, A harmless serpent may produoce dis-
tinel wounds from its recurved tecth, and as but
a few teetl may cause lacerations which hleed,
the imagination of a nervons person may quickly
classify two “fang’” punctures,  If aothing hap-
pens within Gen minutes following a hite, the
siake was harmless. A hite {rom a poison
ous serpent develops tapid symptoms. A burn-
ing pain is apparent within three o five min
utes, and within ten minutes there is o distine
swelling,  "This rapidly inereases, and is usually
followed, within hall an hour or less, with pro-
fuse perspiration and there may be reflex vom-
iting. By this time, of course, emergencey treat-
ment should have been given, and if serum is
at hand, its injection may prevent the more
alarming symptoms.

Buohks of Referenee on Serpents

The follvwing list of books way be consulted for a more :

ealensive study of serpents and other repliles:

Heprrines asp Anemipmaxs: Toem Hasrrs axp ADAPTATIONS ..o oenvnnnnes Thomas Barbour
Houghton Miflin Company, New York City. .

L ! .
Cueck List or Nowrn Astericax Amemisiaxs axp Reerices (Technical)

Leonhard Stejueger and Thomas Barbour

Harvard University Press, Cambridge, Massachusetts,

Reprines axd BaATiaCHIANS. oo ernnrersns

R P T et o suswnn o ki . Boulenger

Tur Cuocompiass Lizanns, axp Sxakes oF Norty Avemca ((Technical) Edweard Drinker Cape
United States National Academy of Seiences, Washington, 1. C.

Tue Rerrie Book (Reprines oF Nowto AMERICA) «.ooovvnnvneon.n., . . Haymond 1. Ditmars
Doubleday. Doran & Company, Garden Cily, Long Island, New York,
{ Temporarily out of print. On file in the larger libraries.)

T B DT I I N O TI o c  apy T S  a

coodlaymond L. Ditmars

The Macmillan Company, New York City,

Ampaimia axp HEPTILES. ..o. oottt e s Hans Gadow
The Maemillan Company, New York City.

Thig PoisoNors SAKES 0F NORTH AMERICA . v rrvviscnnss s samaes s s heonkard Stejneger
United States National Museum, Washington, 1. €.
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Copperlicad Snake, dwkisteodon mokasen,  Coloration b vivid and rather
acteristie.  The body hue is pale brown or reddish brown, with Earge blodches
un the sides like inverts] Y= These are of rich, chedtnut brown.  Exfmined
frum above, a pudilser of the markinges will be seen to unite across the back. giving
the oulline of an hour glass,

Fle. 30, {Lower) Mossasaugn, Sistewrics cofenafus, A small ratllesnake  which
ranges en=terly lnto the wuil ares in g lmited porticen of western New York,  [ta
rattle is an immediale point for jdentification,
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Fie. 31, Albino Tiwber Halllesnake, Crododis hervidus. Albinism among  <erpenits
is Tairly Crequent, This specimen was diseovered ot Black Bock, nenr Sheffeld,
Masspelinsett=. [t was twenty-tive inches lopg. A sevoid specimen, apparently o
yeur older, was found ab the same den the following year,
Fig. 42, (Learcer) Tintaer Rattlesnake, Crefoles horridius,  Typleal example of the
sprecies of rattlesnake Brousdly distributed over the northeastern area in the nelgh-
Lirhiwnd  of  menntains amd  ldees. Yellow  and  blackish examples are  equally
CUMTLETILaN .,

L)
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Fig, 33. A Rattlesnake Den, Portion of a ledge in Sullivan Counly, New York,

which gextenids a distanee of several hundred yards, with numerous leswer levkres

beliined” i, The lop Is covered with loose, shelvins rowks, many of them covering

iheep crevives,  The greatl Assure in the center (= about five feel ligh and extends (o

abuut twelve feel, when it narrows 1o a crevies of =reat depth, Numbers of rattle
shakes congrezate at (his den every aubumn, to bilsermobe,

M pi-T b,
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Marajo,

July=-August, 1929 No; 4

The Wonder Island of Amazonia

Purt 1. Deseription of the Island and Its Fuvirons

Artuve H. Fizsnen
The [lusteations are from photozraphs taken by the aullior unless otherwise noted.

HERE eccrtainly must be few, even among

the less-informed. who do not carry in
their minds at least a vague conception of the
Amazon, the mighticst of all the world's water-
way systems. On the other hand, I venture to
say that there arc a far less number who know
that within the very maw of this Titan of all
rivers, lics the wonder island of Marajo, the
terrestrial Noah's Ark of Amaszonia, with an
area comparable in size to the Kingdom of Den-
mark. Truly a wonder island, with more than a
hundred miles of coastline caressed and cud-
geled by the broad Atlantie, and where ships
at sea can fill their casks with fresh water, a
phenomenon unknown in any other spot in all
Christendom.

If we are to eonsider the Rio Para—its only
navigable gatewav—as onc of its true mouths,
what constitutes the mouth of the Amazon is
more than one hundred and eighty miles in
width. Some hundred miles of this great ex-
panse, however, is occopicd by the north shore
of Marajo. This only port of entry for sizable
vessels, known as the Bahia do Marajo. the cs-
tuary of the Rio Para, stretehes for thirty-five
miles from Cape Magoary, the extreme north-
vast point of the island, to the town of Salinas
on the mainland to the southward.

I shall never forget my first glimpse of the
distant shore line of this remarkable island.

To me, after nineteen days out from New York
aboard a slow passenger carrying freighter,
even land was a weleome sight, and behind
those verdant barriers secmed to me a Prom-
ised land where I should find a paradise for
the field naturalist and hunter for archacological
treasures. Yes, and the ensuing months were to
prove, for once at least, that realization can ex-
ceed even the most highly colored anticipation.
As we lay at anchor in the open sea waiting
for the pilot boat to eome out to us from Salinas,
I could see from the bridge through my glasses,
many small fishing boats scudding along the
coast of the island against a background of glis-
tening strand and the greens of the forest. T
could but wonder what Mlventures might await
me behind thts jungle fringe.

One of my fellow passengers, a Japanese
scientist with a keen sporting instinet, offered
to wager ten ven that the pilot would put his
left foot aver the rail first. T foolishly accepled,
for somehow I never can win bets like that. I
remember when going home one day from prep-
school with another bov, he bet me a dollar he
wonld see more dogs than [ wonld see cats he-
fore reaching a certain strect corner. Just as
we approached the appointed spot, [ was full
of juvenile joy, for I had him three down and
he was preparing to hand we the much coveted
dollar, But alas, and without warning, the dog-

[ 123 ]
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Azninst the zlistenine strand and zreens of the forest, flshing Loats seudded

alenz,  In one of these =turdy single
(Belern) to the Rio Comibu,  whicl

w=lers we made the voynge from Para
r= the Hio Para about twenty miles

suntliwest of Cape Mageary, Hhe extreme norlbeastern poinl of Marnjo,

cateher’s wagon turned the corner and swept by
with a full load of unfortunate barking freight.
It always has been that way with me, The
pilot put his worst foot forward, and my five
dollars winged its way castward.

It was late in the afternoon when the pilot
came aboard, and we weighed anchor, The at-
mosphere had become quite oppressive, and
large cumulus clouds commenced forming to
castward, their edges fast darkening. Then
without warning, the entire horizon became
fringed with the hue of indigo, rapidly spread-
ing upward to blot out all vestige of sun.
Then came the wind, As it swept along the
shore of Marajo, I could see through my power-
ful binoculars, the tall burity palms bending
with its force. With their fronds waving they
reminded me of flecing humans, wildly tossing
their arms in the frenzy of despair. Rapid
flashes of lightning, erashes of thunder and
then the rain—rain in deluges.

Almost as quickly as it had come upon us,
the squall had passed, and as the sun again ap-
peared, only distant rumbling and faint flashes

reminding us of its visit. The tense, almost un-
supportable atmosphere had also vanished with
the storm, and in its place eame a cool refresh-
ing breeze. To the westward hung*violet tinted
clouds, draped like huge valanees and curtaing
cilged with burnished gold, slowly drawn aside
to disclose a scape of phantom hills and val-
leys, fringed by lakes ofelapis lazuli, Then the
sun rapidly eropped beyond the deep emerald
barriers of the island’s shore, and the entire
horizon from every compass point was a blaze
of speetrum color,

Many earry in their minds the erroneous idea
that there is no twilight at the Equator; that
night comes like the pulling down of blinds, or
the turning of an electrie switelr, [t is true that
you do not have the slowly lengthening shadows
of our northern mid-summer evenings, and that
these equatorial twikights last but for a few
fleeting minutes—but what splendid, what Tor-
geous twilights they are—preceded by sunsets
rarely equalled, and never surpassed by any in
all the world. Such a sunset T saw that night,
and even as the stars commenced to appear, the
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Just as the pilot came aboarnd in the nte aftermoon, the atmospliere beenine e

slve am
ol the =un.

beauty of its last glow scemed to linger like
the aftertones of eymbals,

What constitutes the delta of the Amazon
is made up of a great labyrinth of islands,
grouped between Marajo and the northermost,
or true mouth of the river, which pours its Hood
of yellow water into the Atlantic through many
great channels. With four times the volume of
the Mississippi, the great stream of this mighty
food discolors the green surface of the ocean
for sometimes more than a hundred miles to
seaward. These channels flow to the northwest
and north of Marajo, and while they are the
main arteries, ther do not accommodate all of
the Amazon's tremendous outpouring of turgid
muddy water, a considerable volume seeking an
outlet through a vast svstem of furos (smaller
channels) to the west and south of the island.
It is these furos that link the true Amazon with
the Rio Para, all subject to the ebb and flow of
the tides.

The largest of this vast delta is Marajo. Not
only in size. but in many other respects, it
stands forth in distinet contrast to all the other

I karge cumulous clomds formed to (e eanstwanl, spreading u
Then came the wind and the rin,
tinted clowds slowly swept aside to dizclose the plinton bills
which =lowly dropped belind (e barrier of e s

e bo blot
When it Dl possed the violet
il Ul settinge sun
lauwree,

islands large and small; the wonder island of
this delta group. Like Gurupa and the many
even less important islands in this maze, the
western side of Marajo is the reselt of count-
less centuries of alluvial deposits, and repre-
sents Amazonia in its most pestilential and de-
fying aspect. It is here covercd by dense inseel
infested and fever ridden, jungles, subiject to in-
undation anngally during the food time of the
great river. Along the borders of this dismal
wilderness, timber, rubber and  oilsecds are
worked to a certain extent, but liere certainly,
living conditions appear atb their very worst, A
less healthful region could not support luman
life. On the other hand, the eastern side of the
island is a vast, and for the most part, a health-
ful expanse of practically all open campos,
stretehing to the Atlantic coastline on the north,
Over this seetion roam more than half a million
wild and semi-wild cattle and horses, It seems
unquestionable, but that this eastern half of
Marajo is a remnant of the Sriginal ferra firme,*
or main land, and npot a more recent alluvial
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Upper—Low-lylng Marajo is in the path of the constant trade-winds from e

Atlanthe, and In many places over the open compos, the wind-swept trees have

Iwen changed Into enrlous and grotesque shapes by the resistless force of these

steaddy, winds, Leotcer—A typical feso, or sparsely Hmbered oasis in the coampes.

At such points, the ground is sufficiently high 1o be above the Inandations doring

amd following the rainy seasons, Here also may be seen the effects of the trade-
winds in the gnarled and twisted tree-trunk.
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I remember corrcetly, Agassiz took samples of
the soil at Sourd, on this eastern side, and found
them to correspond with similar tests made of
the formations on the mainland directly across
the Bahia do Marajo.

This eastern shore of the island
above sea level, gradually sloping westward
over miles and miles of campos, to at last drop
into the Mondogas, as the dismal swamps on the
eastern fringe of s westward jungles are
called. Although this vast campos region is
flooded for about eight months of the year,
this inundation is entirely due to the long rainy

rises well

season, as this eastern section is in no way af-
fected ecither by the river's annual flood or by
the tides.

In Para, only scventy miles distant from the
town of Souré, the most important scttlement
vn the island, rain ocenrs every month through-
out the wyear, while in Marajo, the months of
October, November and December are abso-
lutely rainless, This unusual phenomenon causes
this campos country to go through a sort of
Jekyl and Hyde metamorphosis as the vear
progresses.  There for example,
stretehes of country where during the month
of June one can travel in a shallow draft sail-
boat. Returning in December to the same lo-
cality, it would be hard to realize, as vou gal-
loped on horseback over the parched prairic,
that you had ever visited this same region be-
fore.

are, large

Scattered over this vast campos arc many
small islands or chains of “islands,” sparsely
timbered, and sufficiently high not to be under
water during the long rainy scason, It is on
these “islands,” or fesos, as they are loecally
called, that the cattle congregate during the
height of the inundations, On many of the more
suitable of these tesos, are erected ranch houses,
corrals and outposts. During the intermediate
season, the pasturcage over the campos is lush
and ample, but later on when the campos is dry
and parched by the equatorial sun, there is great
suffering and mortality among the lLerds, On
the other hand, during the food time, there is
also considerable loss of eattle, through mutila-
tion by those bloodthirsty little man-eating fish,
the piranhas, and by the thousands of jacaré
(crocodile) with which the island fairly swarms,
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This enormous castern arca of prairic lands
is  divided up anko i-'l.rg-: tracts, or fazendas
(ranches), chicly owned by the more wealthy
residents of Parn,  On fazgenda  alone
there are more than fifty thousand head of eat-
tle, and it is upon these ranches that this im-
portant city of more than two hundred thou-
sand inhabitants depends for its fresh meal
supply. It might rightly be said, that these
fazendeiros of Marajo, who own these huge
tracts of wilderness, are the landed gentry of
Para. And truly a wilderness it is, for one who
enters the interior of this island without ex-
pericoeed flirting with
calamity, for he can become almost as helplessly

e

guides, is certainly

lost as in the great forests that border the
Amazou amd its tributaries,

The eatile industey is carried on in Marajo
on even more primitive lines than prevailed on
our own western frontiers when the late Colonel
Roosevelt spent his younger days on his rapch
on  the Little silver
mounted saddles, dance-halls and horse rustling
do not enter into the life of these island cow-
boys. Furthermore, the fact that for eight
months of the year they are for mueh of the
time mounted in canves instead of in the sad-
dles, deprives the picture of much of this former
wildwest glamor. Their stirrups, on the other
hand, add a unique interest, for they are but
tiny rings only large enough to accommodate
the great and perhaps the second toe. Their
saddles are also peculiar sloping #ffairs, com-
pared with which our atmy saddles are as soft
and ecomfortable as a feather bed. Neverthe-
less, these cowboys of Marajo are able horse-
men, skilled in all the arts of roping, bronco
busting, steer riding and the rest. I attended
more than one of their rodeos and roundups,
and they were accompanied by a goodly quota
of thrills and spills. If ordered to walk a cou-
ple of miles on foot their boss is a tyrant, but
if dispatched on a fifty mile journey, they are
in the saddle and off, to ride through the day
and night through crocodile infested and insect
swarming swamps as cheerfully and with less
fear than our bank-runners making their ap-
pointed rounds,

Missouri. Six-shooters,

Long before the discovery of America, the
Island of Marajo was inhabited hy tribes of
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Dottel over the wide expanses of the open praivies ave many small nrens of hizher round. which

are ool subject to the anmual inundations of lhe miny season.  Many of these areas or fesos as they

are properly called, are thickly timbered, bordered by long sedey grss, affonding excellent cover for

the jagear.  These powerful cats, ineloding the rre binck variety (simply a eolor plasel e founml

un Marajo in grest numbers, The majorily of Jazuars that reach the zoos aml menageries of the
workl are captored on this isld,

aborigines whose origin and disappearance still  state of eulture and then vanished from tlhe
remains but a mild speculation. Yes, before any  face of the earth. All the evidence of their ex-
white man diad put foot on the soil of the istence that is lefl to us arve the mounds where
Americas, these tribes had developed a high  they paid their last respeels to their dead. Buricd

The northeastern sectlon of Marajo is practically open egspos, bleal for grazing

roam more than a balf-millien wild and semi-wild cattle.  Todian zebu bulls been  introdoced

among these herds and the infusion of this stock is quite noticeable in e clarmcter of the cattie

bred from the alliance. It is upon these wild herds that the city of Para depends entirely for its
supply of fresh meat.

el over this region

el
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The Maraju cowhoys are most able borsemen, <kilhsd In ol the trleks of roploe. broneo-bosting

the rest of the arts which contribute to the theills of a rodes. For the mest part they are descendants

of former African slaves, and with few exceptions Whey are men of the most remnrkable endurinee

i the perfection of physical development. The peculiar stirrups add unigue integest, for they are

small iron rings fastened o thee stirrup stran, laree enough o aceommodate only e eroal toe ol
perhapsz the second,
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spitler monkey, prebensile-tulled poreopine, and twoleed sloth fn the morkel e, Para,  Parn is

a elearing house for every im:t.“‘jrljlhll" thing rare and commonplace peeuliar to this laod of river

amd _jungle.  Anything from the =mmllest parnkeet, the savase jnzunr. bes, apeeosdns, ocelots amd

huge turtle= await the costomer.  Often these animals are =hippedd 1o Germany and®then pesold  and

shipped back to the United States. The jazuar Senor Logez for many years in the eolbections of the
Park was aequired by the Seciety in this manner,
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Toiwean I= fhe polive name Tor this tropleal Amerbean bird  poled for its fmomesnse beak

which glves if a m = appenninee, DBy = shze one might fmagine that the bird woubld be
burdenes] by =0 birge an object, but the strocture i< o thin shell covering. a spongy  cellular s
within, amid altomether of scarcely no weizhl at all,  The plu of the differ spiwcles are eom
hinations of delicate shades of bloe, vellow, red and binek, and the beaks of many are mst fantastic
in their color patterns,  Tesides soff pulpy frufts, the teoean Is nob overss fo o regimen of ezss
fish, reptiles and snall Girds which are devonred entire: the bird giving W object n Liss into e ale
whence it drops inta bils cameeloos maw.  Tlere are wo species, n youwme sulpline and white breasted
toucan, | Khrmphoastos citfelinwsy, and the red-bilbed (B wonilisg,
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in these mounds, archacologists have found. in
the form of most extraordinary ceramics, a clue,
another link in a muoch broken chain, but the
solution of whenee they eame, or the tragedy of
their final extinetion still remains o mystery,
There but few
markable pottery of varving forms, colors amd

are collections of this re-
design, in existence, and it was not only to stody
and phetograph the bivd and animal life of
this island that lured me, but alse o exeavate
for these archacological treasures,

After a short staxr in Para, 1 was able to
ﬂl’gﬂ'llii‘-r al L'H].H'Iljl.:inrl to ."ll.'l.r.;]jl."l. atd my party
included & prominent Brazilian gentleman, who,
together with other members of his  family,
owns several of the more important fazendas on
the island,

During these carly days in Para, 1 spent
considerable time rambling about the city look-
ing for the unusual. Such ramblings naturally
often led me to the Zoological Gardens, which
though small in size, and alse in collections
eonsidering the possibilitics of sceuring speci-
mens, comprises quite a creditable synoptic col-
lection of the well known birds and animals of
Amazonia. And while this collection is wisely
limited to local material, T was particularly at-
tracted by one exception, an adult female chim-
panzee (Pan nwiger). This anthropoid had been
confined there for many vears, and was appar-
ently enjoving unusual health and vigor. She
was formerly the property of an American
physician residing in Manaos, that remarkable
isolated city one thousand miles up the

Her former owner, a specialist in tropical dis-
sases, had imported two of these apes to Bra-
zil from Africa, during an alarming outbreak of
yellow fever, with the object of innoeulaling
them with the germs of the disease, and then
making exhaustive antopsies after death. One
of the chimpanzees rapidly succumbed to vellow
fever. but Olga, as she is called, not only re-
fused to be lnid low with this disease, but she
showed cqual resistence to other innoculations
including many of the worst. After running the
gamut of these injections, she was finally pre-
sented to the zoo at Para. I have had an op-
portunity to observe many chimpanzees, and [
found Olga to exhibit a high degree of intelli-
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genee. Oune Leadt in her character was to me par-
tealarly interesting: I she gol an objeet in her
possession which interested her, its recovery
was impossible except by offering ler some-
thing in exchange which she regarded as more
desivable. With one hand extended to reccive
the new teeasure, the other hand containine the
objeet already in her possession was kept out
ol reach. When the new treasure proffercd was
safely within her grasp, she never failed to
fulfill Ter end of the bargain, Her keeper told
me thiat before she had been deccived, “double-
erossed™ as it wiere, she had ;|.|.'|.'|.'.:;_1.':" been “':i]]'in_-_-'
to pay in advance, However, after one lesson
in the ehicanery of mankind. she put everything
on a strictly €. €. I}, basis,

As s true in most far off places, I found
Para’s municipal markct a spot of great and
ever changing interest. It is the elearing house
for every imaginable thing rare and common-
place peculiar to this land of river and jungles,
Everything from the smallest parakeet to a
snarling jagnar is offered for sale. One section
is a diminutive menageric. Boa constrictors and
anacondas large and small; rare monkeys, par-
rols, toucans, and other smaller hirds, to say
nothing of giant ant-caters, kinkajous, ocelots,
huge turtles, and other strange jungle folk await
the eustomer, Today many of these creatures
are in this market, and tomorrow on their way
to Germany to be shipped back over the broad
Atlantic to be sold to oos in the United States.

Flanking this markes is the Ver-o-pesa, or
municipal basin, the landing quay for most of
the sailing craft trading at Para. The world
traveler earries with him the memory of many
unusual waterfront scenes. The canals of Ven-
ice, the dhows in the harbor of Mombasa, the

Junks on the Yang-tse, are lasting impressions.
If his peregrinations lead him to the Amazon,
this strangely fascinating scene of river life
should certainly further enrich his retrospective
archives. Into this basin, deeply indented in
the city’s wall, come with the early morning
tide, picturcsque eraft and floating homes from
the far and near interior. Laden with birds and
animals and products of the wilderness. in they
crowd heam to beam. With their colored sails of
dificrent hues, the flood of brilliant sunlight



AT

dile-

Rt LEETIX

136

LA : ._ ..t’.l-.’.lF : L

f




Ve, wrail, No, § SEW YORK Z200LOGICAL 200CIETY

0l nets - Cpper feft - have creabed an importapt Dodiestey do Aosazenda. Among e many oil oot
bearing palms §s the Balvissu which §s foopd in certabn part= of Marvajo: thts 1= tee Do Wiz suml.
» are hundrsls of species, aml their pests are both corious aml inleresting In structure,  This
wpper right —lns a home aboul the size of o peach which it skilfully concenls in (e dense
of o tree.  Frequently o find= such examples of bee architecture—lower  lefl - cleverly
wil b s beaf aml so pleeed that it lie< on the under slde eompletely Bidden® The nest is ahoot
sige of o quarter-dollar and makes o safe harboring plaee for ils small stingless owners,  This
lowrer  pagid i more ambitlons amd more powerful. The nest i< about four feel long and s
ached o o tree trunk aboot Gfteen feel from the srouml.  The hodes in e =ide W The nest
are the results of the onstinghts of arboreal ant-ealers aml moany species of anl-enling birds.
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Close by hae "p1|:|.||.i|.||||l Market s the Ver-o-pesn
al Trarn. Imlo the basin, o
1[l!|ei come pleluresque river erafl from far 2

the municipal basin. e landing place for most of

aly Indented in W city's wall, on the early morning

nenr interior. with gally colored salls of varled hues,

aden witly the pruducts of the w tlerme=s, ey crowd Inbo the quay, beam to beam. Out of this

Iabyrinth we hired s sturdy singleannster—n rugged sloop, and when the evening brought the returning

tide we slowly untanghed Trom this Gordian maze of spars and ssils. and got anderway: a fair wind
belilnd and hope of miventure ahemd,

Ipdi

i
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over it all, the effect might be compared to the
tail of a giant peacock draped over a seemingly
hopeless mage of hulls, spars and rigeing, As
the morning advances and the sun mounts in
its daily midway course across the sky, the
tide recedes rapidly and heve in oan ill-smelling,
vitlllure-explored, black jellv-like powe they lay
through the long toreid day, a helpless tangled
Hotilla,
Lurming

As L"'.'l.‘llill_'_‘r .':|'|1|:rn.-|.11|lq_'~., comes the re-
tide, Then one may see them slowly
untangle, and as the sun drops behind  the
Lsland of the Jaguars, silently they make their
way, one by one disappearing like shadowy
phantoms into the decpening blues of the brict
twilight.

It was from this labyrinth, we were able to
hire a sturdy single-master to make e VOV age
(1] ]'ul.'-i'rﬂ‘il.l. And so one -I'I-"#'t"‘. |'l.'|-||Fr'|;_'{. ""f":'ﬂ'].'"
after sundown, with & native skipper and erew
we were underway, a fair wind behind ns and
the hope of adventure ahead. There was an
almost full meon, and the heavens were fairly
alive and

again et pathways like tiny rockets among

with “shooting stars,” which now
their neighbors. 1 soon swung my hammoek be-
tween the stays, and lay énjoving the glories
of the night. Astern rose the Southern Cross,
obliquely  like a diamoni
brooch, worn on a robe of purple mid count-
less distinguished gems. As I lay there enjoving
the cool breese, I eould not but wonder whether
my family at home pictured me sweltering in
humid jungles, when as a matter of fact, within

Iving mammoth

about one degree of the Fquator I was covered
with a warm blanket.

Such ponderings and dozings were soon to
be radely interropted. Toward midnight, dark
clouds driving across the moon, rumblings and
flashes, followed by equally squally symptoms
brought me out of my hammock and back from
reveries, Our skipper, well versed in the treach-
eries of the Bay of Marajo, and these quickly
formed storms, had shortened sail, and before
the squall broke upon uws in full foree. we
headed for and reached the shelter of a cove
in the lee of a small island. Here we anchored,
and then eame the wind and rain, rain and more
rain from which the cabin was the one refuge.

Now when ten men seek shelter in a cabin
evidently designed to offer discomfort to about
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tive, at the same time harboring odors of which
bilge and forgotten fish are the mildest—well. 1
will leave my thoughts wnrecorded. Fortunately
the storm was soon over, but 1 shall always fecl
that I got a fair idea of what foated upward
from the between-decks of the olden-day slave
ships loaded with their human cargo,

With the passing of the storm we were ageain
under way, and about two hours before day-
break we came to anchor off the mouth of the
Rio Cambu, our point of entey to the island,
Chwing to the flat shelving beach, we were com-

1

pelled to wail outside for the morning tide.
With the dawn ecame one of the most marvelous
pictures of hird life I have ever scen, Literally
thousands and thousands of feathered fishermen
came winging their way from the interior of
Marajo Lo their feeding grounds along its eoast.
Long unduolating lines of searlet ibis (FEuwdo-
V" formations streaked

cimus puber) Oving in
like crimson streamers across the gray-blue
sky. followed by countless hundreds of white
hevons (Herodias eqretta) and magoarys (Ar-
dea cocoi). long wedge upon wedge of cor-
morants, (Phalocrocorar vigua) passed so low
above my head that T eould see their eyes, and
the noise of their wings was like the wind whis-
tling through the halyards of a ship. For nearly
halt an hour the air was alive with these dif-
ferent birds, while high above it alk seven jabirg
storks or fuynyus (Jabirn americanus) to me
the most inspiring of aviators, spiraled in wide
circles. As 1 watched them through, my binocu-
anipulating their ailerons, 1 was sum-
moneid backgto carth by the voice of the skipper.

lurs, n

“Atire as guara, Sexhor,” e pPleaded. “Sao
tao hons coms gallinha.” (Shoot some searlet-
ibis. They are as good as chicken,)

I thought e was exaggerating when he made
this claim for them, but keen appetites are never
absent aboard ship, and while 1 expected them
to be fishy in taste, to please the skipper and
crew, | successfully dropped seven into the bay,
and one of the men waded out and got them.
I was surprised to find them quite good in fla-
vor, and so we all enjoyed a hearty breakfast
of roasted ibis. By seven g'clock there was am-
ple water and we again dropped anchor a short
distance inside the mouth of the Rio Cambu,
and about a half mile from an outpost of one
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Muogosrey, coco) heron  (Ardea eocei) s found proctically throuslouwl

sreal hlue heron but the gray of the head and peck closely appiroches

Saalh .'l.an'l'in.l. It resembiles our

wldbte, forming o striking conlroast

with the darker porticns of the plumage,  Froin oo pholoesrapl marde in (e Eoalogical Park.
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The plleated heron (Piléeodivg piléala) iz one of the most besutitul of Ib= Tanwily 'l

uly s pure
I along the
graph mode in

white, set off by o crown of black, from which several pendent white plumes
nevk., The skin of the face is bare of feathers and bright blue in eslor,  From a e
the Zowlosical Iark "
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In the more open spaces, masses of bamboo amd burity palms fringed the banks to e water's sdge.

I saw mo fuirles, bl they most hove been (here, perlaps dancing behind the sereen of troiling vines

awnd Teathery hamboo<, bo the lilling noles of e sahiaz, whoese plaintive. fate-llke tones were so mindfol

of our portlern woodthrosh,. On the high bank of the igarmpe was a nesting eolony of  jepims (Cessicus

teteronotisl,  Thage beaulifl orapge and blnek cassiques colonlze near the habitations of man.  Thelr

curous gourd-like nests swinging from (e branches  shelter many binds<, the females greatly  oot-nom-
berine  thae  manles

L
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of the important fazendas, known as Camburupy,
Here was a very comfortable two-roomed shack,
which we could use as our headguarters al this
proint.

From a photographic standpoint, 1 was fa-
vored from the start. Only a shorl distanec
from the outpost and divectly opposite o high
bank of the igarape (Tupi indian for canoc
path} as these smaller rivers and strenms arve
ealled, 1 discovered a large l'HJHH:I-' of japims,
These Black

t(‘usn’:'am J::‘I'r'rninhl'l.'.'fl:l seem Lo like Lo Dboild

beauntiful orange and cassigues

their colonies near the habitations of man.
They are most interesting and intelligent birds,
and szeem {o be in full accord with the phil-
osophy of Brigham Young, since they practice
polvgamy on a liberal scale. the females of
far outnumbering  the

these colonics alwavs

males. They build long hanging nests, with a
small entrance near the top, grouping their
acrinl apartments like a collection of well filled
Christmas stockings. I sct up my Akeley eam-
era, and slipping in a telephoto lens, proceeded
without shame to pry inte their most intimate
affairs. At first they scemed to view my ae-
tions witle suspicion, scolding and apparently
diseussing the white man and his strange wavs,
In a short time, however, normaley was re-
stored and they settled down to their morning
routine. The gregarious nature of these birds
is shown in all their actions, particularly in
feeding their young, The whole colony would
leave the nests in a body, flving off inte the
{(jungle). Then evervthing
for a few minutes. Suoddenly
return bringing jungle tithits

nearby  malilo
would be quiet
they would all
for their yvoung hopefuls, keeping up an inces-
sant chatter and hobbub of strident ealls. From
early dawn until bedtime they ecarry on their

warrulous gossiping. like so many housewives
in a crowded tenement,

That same afternoon, I took a canoe and a
boy to paddle, and made by first exploration of
the Rie Cambu. [ cannot imagine a more
beautiful stream  than this igarapé  which
winds its way through miles of this campos see-
tion of the island, but for the greater part, like
most of the island’s streams and rivers, hemmod
in on either side hy a wide fringe of swamp
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and jungle.  In many of the reaches of the
Cambu, lofty trees projected their branches in
a bower overhead, festooned with air=rools,
which in tuen formed trellises for garlands of
climbing plants.  Interspersed among the love-
ly greens, burst forth the gaily painted blooms
of the trumpet vines (bignonidae), while now
and again a lovely orchid caught my eager eyve.
In many places both banks were lined with
their stilt  like
roots radiating in all dircetions. In the more
apen spaces, masses of bamboo and  burity

mangwe and  eiri-uba  trees,

palms  dominated the lower barricrs of the
No man-designed effort of florist or

artist could hope to approach the beauty and

stream.

harmony of it all, and with almost every stroke
of the paddle came somcthing new to delight
thie eve,

Large erimson dragon-llics poised for a mo-
ment stationary against the blue, only the next
instant to dart into some ;-qn:j”_‘r (-h_—;r":i"g o] o
ting. :'IIHI'!!IHH:{, those vagrant Ilrilll'l.'-'i of bul-
terflies and bluer than any sky, languidly flut-
tered into the pictore. and then vanished on
their careless, aimless way, Now and again
from the ttu'lel:—i of the matta came the flute-
like notes of the sabios EI]:.H'"|')|'_|'J-(‘1.I_I|' albiven-
fris) similar to the tones of their cousins, our
northern woodtheash, while atop a high dead
tree a solitary { Palyborus
Lharns) sounded his melancholy whistle,  As

-
cara=ciara-iy,

we rounded one bend in the stream, five bril-
liant scarlet ibis had arranged themselves on
a projecting limb in & framework of delicate
foliage, the cffect reminding me of a certain
lovely Japanese sereen I knew at home.  Fvery-
where there weee birds,
hills, boathills, (Cochlearing cochlearing) white
lierons, magoarys, snowy egrets (Lewcophoyr
eandidissima) and many varietics of kingfish-
ers greeted us at every turn. They seemed hut
little disturbed by our invasion, only rising when
we were almost upon them, while overhead
flocks of parrots, (Amazona amazonica) made
their noisy way thrpugh the tree tops. 1 saw
no fairies, but T feel sure they must have been
there, peeping out from the draperies of vines
and bamboo, for in such a fairyland, surely
there must be fairies,

Ihis, roseate spoon-

Coseluded, Seplemberfciober Bulletin
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The boat-hilled heron (Cochlearine e Elearing) derves (12 name from the exlreme
breadth and thickness of ils heak. The eves are very large, doubthess an alaptalion
to the BLird's nocturnn] habils
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Sketeli-mup showing the di=lribalion of the Cossawnrice,
of the Lunds where these birds e,

seneral iden, only,

Famiz il Kiwis. IU b= intended (o give o

The Struthious Birds

Part 1.

Lrr 5. Craxpanw
Curalor of Rirds,

The Emus, Cassowarics and Kiwis

L )
Zowdogiend Fork

The itlnstrations are from photozraphs made in e Illtilll',:'il,'l?l 'ark unbess ollwrwise noled,

B ECAUSE of their greal size, and a commaon
inability to fly, the
sowaries and emus fall into a natural group,

ostriches, rheas, cas-

which, until within recent years, has received
Extended
caused most investigators to feel that the super-

seientific sanction. study has now
ficial resemblances between these birds are, for
the most part, examples of parallel development,
rather than expressions of actual close relation-
ship. They are usually assigned to four Orders:
Rheiformes, or Rheas; Struthioniformes, or Os-
triches; and Casuariiformes, which ineludes
both the Cassowaries and the FEmuns. A fourth

species of Apteryx, or Kiwi, of New Zealand,
These four Orders come onder the Sob-class
Ratitae, collectively known as the struthions or
patrich-like hirds.

The ancestors of these great birds muost have
sprung from far down on the avian stem, for the
forms of the present day still retain eertain
reptilian characters.  The most prominent of
these are the claws which persist on the digits
of the wings—thre¢ in the Ostrich, two in the
Rlica and one in the Cassowary, Emu and Kiwi.
These and various othdr primitive left-overs,
coupled with the reduced size and functionless
Order, Apterygiiformes, is formed by the various
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condition of the wings, Tl l:'!'|1'!l‘.' observers to
consider the struthious birds as little better than
feathered reptiles, which had failed to progress
to the Hying stage.
are looked
forchears |.':||'|.'|.|:'||.1' of fliz=ht

At the present time, they

i rather as the descendants of

fallen angels, in

fact, that have renounced the frecdom of the
\kil'.‘\ L (1] Iii‘r ot i"l!'tl'l_

The iI1'_'-_'|'!I|I'l'.|.Ei-|I| of the wing hax been hal-
anced h}' :|l.|:|]1t:|ii|-|1 of the less to running at
great speed, at least in those species which rely

The

on them chiefly in cseaping their encmies,

The Emus are open country birds, and range
over practically the whoele of Australia. Several
forms, apparently of doubtful value, have been
deseribed.  In common with the Cassowaries,
they differ from the Ostriches and Rheas in the
character of the plumage, the feathers being

long,

narrow and almost hair-like, They also
have the appearance of being double, the after-
shaft being so developed that it nearly equals the

main feather in size.

Julw-Naegual, 1u:n

Ostrich, Rhea and Emu are dwellers on open
or lightly wooded plains, and all are swift of
foot. The toes of the Ostrich have been reduoced
to two on cach foot, while the Rhea and Fmu
have three, The Cassowary, evidently somewhat
closely related to the Emu, has the same number
of toes, but its tr_-_fh: are short amnd thick, and it
relics on the protection of the thick bush and a
The

of

powerful kick, rather than on high speed.
little Kiwi the normal

hirds in _l_’-e'l]l'l':l', and secks to avoid discovery

biw

HOSSESELS four

LT

skulking,

nocturnal habits,

The curious nesting habits of the Emus are
well known and accounts of their breeding in the
Zoological Park have appearcd at various times
Bulletin,  Incubation of the eges and

rearing of the voung are accomplished by the

in our

male alone, the female bearing no part once the

have been laid, This reversion of the

p——
egrs

parental instinet is also found in the Bhea and
Kiwi, and probably in the Cassowarv as well,
although in the latter ease, the facts are not well
known.

Secomlary feather —pper— from  the

firm surface of the
The resull is n =oft
i tlae

wing of i
units that compose the structure of the wing nre perfectly joined. eiving e
sary alr fesistanee when the bird 15 in Aizht. . y
In all of the struthioos birds the tny b

South American Condor.  The
Risces-
Body feather —lower—aof the Fmn,

oaklets or barbleels that join to make the
feathers of birds of fdight. are degenernte or allogether kicking,
| . deliente plume, with no resisting surfice.
Emus and Cassownries {s  eansed

The double elfect
by the unusual development of  the

after-hnft
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Leefl —arpper- feet of Fmu: aadadle - Feel of Cassawary: foweer feel of Riwi i Emn hiaos three Loes
valdy, the bind toe havine been alindoned as detrimental oo speed. The Co=cownry also s bt three
towe=, With the inner diglt of each fool armed with o zreathy elongalted clow. The Riwl still retaing the

than on =peed o escape s enembes.
bl anel  neck
NESUWHTY  WLrs
irzing

hind toe or hallux, sinee it depends on skolking hahits rather
Righit —wpper—Head of Emu: wsdddle  hemd of Cassowary: Toeer—hend of Kiwl, T}
of the Emu are folly. thooel thin feathersd, with n euxrly taft on the erown, The
w bony lhielmet as o prodeciiog t the bronclees and thorns amongst which It is constantly
s wav, The hend o moch of the neek are b the =kin being brilllantly colored. T the Eiwi, e
b= of Wb beeak = surromnded by a number of bighly spescialized, hairlike feathiers which ach as feelers,
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Feathers of the Cassowary amd Emo plologeapled to show the similarity of form
atnd he diferences in fhe textures of the brbules, o, feathers of Fmo, & feathers
ol Cas=gwary. -

T the more settled districts of Australia, par-
ticularly along the castern and southern coasts,
the Emus have been nearly exterminated but in
the wild, undeveloped interior of the country,
they continue to thrive and undoubtedly will do
=i rl;!'r “l:”l;ﬁ _\'t'.'lr'h fo ecome,

el

The Cassowaries are the only members of
the group of struthious birds that have become
adapted to life in the jungle. Their heads are
protected from thorns by a heavy easque, and
their shorl, powerful legs are fitted for erash-
ing through tangled bush, rather than for
dashing at high speed over open plains. The
bare portions of the face, as well as a long,
narrow space on each side of the neck, are

L]
brightly eglored, in blue, red and vellow, the
variations in shading being an important factor
in the separation of forms, About twenly have
been deseribed, ranging from northeastern Aus-
lralin to New Guinea and small  adjacent
islands.

The plumage of the Cassowary is much like
that of the Emu, having the same well-developed
aftershaft. In structure, however, the wing
is quite different from those of other struthious
birds, the flight feathers being represented by
five or six hard, stiff quills, The function of
these appendages is not understood, but T have
seen an enraged Cassowary serape his wing
quills along a fence, making a lond, rattling
sound, which may be the key to the mystery.
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In the Fmu, incubation of the ezxs aml care of the young are left to the male

alone, The ezzs are lnid in midwinler, amd since the ineabation period i= elght

weeks, the chicks are hatched in Marel or early April,  This broml of five is
enjoving an auting o e first chllly sunsline of spring.
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Newly hateled Emu chick.

An Emun egg, showing the shell chipped by Uhe Imprisoned elic

Laosedr—Emu, male parent, with a week

k. Upper-

-olil elick.
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U pper—FEmn chick, aboul three weeks oll. Lower—Emi clifek, about Four weeks old.




Vol wxeii, No. 4

NEW YORK XO00LOGICAL SOUCIETY .

T e e e T

Cpper Emn chick, three months obl. Lewer =Emun chick. aboul fogr months b,
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Upper—Emu Mick, about six months obl, Lower—Emu chick. about elzht months
oldl, fully feathered bol sl slim of sy,

el wirest,

1523
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FHE CASSOWARIES

Cassowarivs are fierce, pugnacious ereatures,

able and ever willing to deliver stunning blows a lone, slender beak
with their powerful feet. Wounded birds are  and wings so tiny that they are hidden by the
treated with respect by natives in the bush and  hair-like body plumage.

the size of a large domestic fowl. They arc
further characterized by

The Kiwis are largely
captive specimens receive watehful considera-  nocturnal, and frequent tangled bush and grass
tion from their keepers. country, where they use their sensitive beaks in

SE

||r4:-||iIIL'f for the carth worms that form the bulk
The Kiwis arve by

- 0 ¥ . - 3 * - = -
far the smallest of the  of their food, Their legs are very stout in pro-
struthious birds, most of the speeies being about

|r-|rli-|r1 to the size of their bodies, and are able

Cpper— Typieal dezeriptive label, ns vsed in the Ostrich Howse in the Zoologleal
Park. Lower Wing of Cassowary.

y. =howine e curious gquills thot represent the
Hight feathers.
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This plste, showing the head of the Cernm Cossowary, has been reproduced fron
Lord Rothehild's “Mopograph of e Genus Casuarivs” It shows tlﬂ;].{ the
h

characteristic furm of the casque. In this species. the bare tracts of the anl

neck and the two pendant wattles on the throal, which are highly colored in the

living bird. Lower—An fmmature One-wnttled Coassowary (Casorive  wnappendic-
wlatus waeppendicwlatvsidn the adult. the easque §s three-cornered.,
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Tmmnture J8bi One-wattled Chssowary (Cossarivs wnegpendiclelos oeedpitolis)
friom the Fittle fskand of Jobi, which ez Just north of New Golnes,
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Upper—Fully mdult Jobl One-swattled Cissowary., showling e bigh. garrow casiue

chmrmeteristic: of this form.  Lorcr—Bennett Cassownry (Casmarivse beancller. from

New Britmin, where ft b= known as the “Mooruk.”  The hesd coloring is dull aml
there are o watthes on the fore neck.




;-

o

S

Wr ey s

= LITELURETE RS TR B L] EpaR W LINE RS FULSHEREL)
ol

&

F

.

16k




Fal, rrri, Nn,

] NEW YORK Z0O0LOGICAL SOCIETY -

e [T

[ TS

Two puses of the Papusn Cossowary (Cosuoring  geparanus ), Irm:l_llurﬂm:.-l.url.l
New Guinen. This s one of the smallest species. I Is forther characterized by
baving the nape pure white and the neck wattle represented by a mere button.



Juelp Anpust, 1529

1t

SEARLIOME LI g Narad) Suop =50 0
LTERT B Apunsn 31 oy @
clapr pagy oy Cdnoad Zaguep g
mapaids NpE A pojuasaddag 21§ AN CpuoanuRg sy
TS AN o JEA[QEIE o] fone =)o el 1) paay 2,

ayipmy  Caang
(RURRE TVR L T T

B




XN EW

Viol, xrreil, Xo, §

YORK Z00LOGICATL

SOUCLETY . 167

1 h
sl L s

b

exnmples ol

Left o Hleadd of Kiwl: righf—Head of Great Hormed Owl  Striking

milaptation o noctornal bahit=. coch bird attsinlng its abject in ils own way.

In the owl, the eves are very large. amd make the most of (e rayvs ol

lieht,  They are further nssisted by owell  devel enrs. Thae = ol he

Kiwl are very small, hardly more than I bt Iz amply balaneed by
* base of the beak, aml

the hair-like fealbers which extend from
hizhly sen=itive ek,

by the ddelicate,

to deliver the vigorous kicks for which the en-
tire gronp is noted.

The breeding habits of the Kiwis are peculiar,
the female excavating a burrow, in which she
lavs two white egos and apparently leaves them

in the care of her mate.

North Tsbanid Kiwd,

Lt e adnr

Dogs and men have redueed the Kiwis prac-
tically to extinction, although efforts have been
preserve them in Government sane-

(1]
Six speeies are recognized, all con-

made
tuaries,
fined to the various islands of New Zealand.

Canelvded, Sepledber hefalier Bulledin,

from an ol litheeraph.
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The :'u:lll.'clilﬁls- of the Febrn House have been Incrensed this yenr by the births

of a Chapminn febrn, (Egquus chopmani), May 5 1820, and o Mountain Zebrn,
(Eguns rebra), May 26, 1920, Both of these specles have proved gomd breeders.
The pair of Prievialsky horses (Eguus prjeealekii). orginally acguired through an
expedidon finaneed by the Sociely amd carried oot throogh the Hagenbecks have
prospered and their progeny sl dourish, This young colt was born in 1020, Further
information concerning the rebrns may be foumd in the Hulletln for July-August, 1926,

Julg-August, 1923
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The (ireater Kudu (Strepsiceros sipepsiceros)—upper—izs n young male specimen
recently aegulred by the Soclety, This interesting antelope of the Family Hovidae,
sul-family Antilopinge when fully grown bears long spirally twisted horns nnd it
is marked by narrow white stripes on the sides of the body descending from a
similar =tripe along the hack, The female kudo §s distingoished by the phsence
of horns The generic name Sirepsiceros s from two Greek words meaning
“twisting horns.'” The bead of the common Iguana {(Jgwana Tubercwlata) would
gerve admirably as o model for legendary dragons,
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The penguwin is o bind bo excite the inagination of the most casual ohserver,  Web-footed, fightless with

thipper-like wings, legs placed far back, plantigonde feet to enabile the bind Lo st fivmly erect, without

quills o the wings ofil feathers like seales, the penguln is peither flsh nor fowl.  On e laond he

is mwkwoard aml cloms=y: in the sea he = transformed.  His anatomical makeup is desizned o offer

s trifling resisfance to the water as (e smooth sides of a submarioe. Te §s o liviog torpeda of

graceful speed, iwing under the sea as swiflly a= a bird in the air.  The two penguing shown here

are the Golden-crested (Bodeptes chravsolophasy ealled by sallors rock-honpers ol mocenronl,  Thae .
Aunstralinn Crape (Mathewsio eoldcwndo) - fower--15 found on the great pladns of (e interfor Australia. =
It= ereet, almost homan posture, makes it oo favorite with lonely sheegeherders whs Bnow b as the 2

“native vompenlon.”
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Two principnl species of the lynx are found in North Ameries, the Canuada Lynx (Lwwe conadensis)

and the Bay Lynx (Lyne rufus), also called Hed Lynx, Wild Cat or Bob Cat M different localities.

This specimen 13 the Day Lynx. The lynx Is not regarded as a dangerous animal E“':Pt when hrouglht

to o stand. It is heavily forred an:lr distinguished by a short, stum?r tall, A strictly earnivorous
animal feeding chlefly on small ground-dwelllng gone and  eccasionally bigds.,

The Giraffe of the Family (Girafidaei) Is an African mammal of the Order Dngulata, and the tallest of

living mammals: a full grown male attaining a helght of sixteen feet. It Is characterized by horn-lke

appendazes on the heads of both sexes which are developed before hirth, It is o timid anlmal depending

* on itz highly devel ¥ision 1o delect enemies and speed to distance them. This young specimen,
s a Nublan Giraffe (Girafa comelopardelis) born In the Park In January 1e2e,
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(1)

OF the severl infercsting speeiez of wilil geese indizenous o the continent of North
Amerien, d-lll-l.' i< so wiell known as the Cianadin godse i Broaelor eouedensizh,  OF §l=
mating habits, Uere §s o pretty legend of the Odelity of the pair. the kil bebng
severel by dealls oply —a econsliney unquestionably more enimen e nnbimil=
tham anain,  But of its protection and eare of the youne fledglings there ean he no
doubd: it i an example of tenderness and devetion st might well be adopted by
most homaps, When (e slenal for @ southland fHght eomes apon e wings of
approaching winter, and the great focks rise to the trumg il of the leader:
what manner of man 5 he who is not thrilled by the |nu.lest'l}' of this mysterious
call of the wild.

Juelpgclorrurnd, pH20
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‘-P Eney RivinoTon PyxE was one of that small but distinguished group
of men who organized and made possible the New York Zoological
Park and later the development of the New York Aquarium.

Mr. Pyne had been 3 member of the Board of Managers and the Execu-
tive Committee since the organization of the Sociery. He was devoted
o the best interests of the Zoological Park and gave freely of his time
and money in order that it should come to occupy a worthy place among
the many notable scientific, educational and recreational institutions of
this Cicy.

He was 3 man of excellent judgment, extreme modesty, perfect poite
and  unselfish generosity. His passing s a great loss, mot only to the
Zoological Society, but to numerous other institutions to which he gave
such devoted and distinguished services. W. R. B,
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Marajo, Wonder Island of Amazonia

Part I, Review of the fauna, modes of travel and quest for archacological breasures.

Awrruve I, Fisuen

Muztrated from photographs by the auibor unless otherwise noted.

FEW days after my first reconnaissance of

this charming little river, 1 worked my
way favther np stream, and came upon whal may
[Hh-l'ﬂ'r|l'-' be the largest colony of white herons,
(Herodias egretia) in Brazil. Before [ was
within half a mile of this colony, | could hear
the uproar of the garcas (their local name) at
their nests.  When we came abreast of the col-
ony, the tremendous din of their raucous voices
was really amaszing. Their breeding grounds
covered an area of several acres, while the num-
ber of nests and birds almost defied anvthing
but a rough approximation, So numerons were
the adult hirds, that the tall trees looked as
though they were in full bloom with huge white
flowers, and hundreds that had not vet devel-
oped their flight feathers, awkwardly stalked
about on the ground. Constantly 1 would hear
the dull thud of some unfortunate fledgling that
had fallen or been crowded out of its nest, I
saw dozens of these voungsters killed in this
way during a few liours, vet it seemed as though
they could not possibly he missed in the con-
fusion and bedlam of the mob overhead, Sev-
eral wrubus, (black vultures) were in con-
stant attendance on the colony, and no sooner
was the sound of such an unfortunate’'s fall
heard, than one of these horrid locking

birds would be on hand to seize the vietim. They
always reminded me of a lot of ghoulish imps
of darkuess, perched abiout in hopes that trag-
edy would bring them fortune, While un-
doubtedly this type of raptore has its place in
the scheme of the cosmos, I must admit to wan-
tonly burning up many a shell on these hideons
flying mortuaries, nor have I ever %egretted the
cost of the cartridges. Anvone who las ever
walched them in the streets of South American
citics and about the abattoirs, I, think will
share my feelings towawd them.

At this mlony I was quick to notice the ab-
senee of undergrowth beneath the giant man-
gue and ciri-ubia  trees that made op  the
grove, Upon inguiry 1 found that the ground
under the nests was kept clear in order that
the aigrettes shed by the birds during the
breeding season could readily be gathered up
for market. This heronry is kept protected by
the owners of the land, and a watchman is
always present during this period to guard
against plume poachers. It is only during the
breeding season tha® the egrets develop the
plumes so ecagerly sought for millinery pur-
poses. At this and one other colony in Marajo,
none of the garcas is killed for the aigrettes—
only the shed plumes being taken. These are

[175]
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sent to Para where they are cleaned and sold
in Brazil angd those countrics where so far there
is no taboo on trading commercially in the
feathers of plumage birds. It is hoped that
Brazil will soon jein the list of the countrics
so wisely allied in the Junovement for bird con-

servation., .

[ spent many days in photographing and
Just
adjoining this heronry was a large colony of

studying this wonderful eity of herons,

cormorants where 1 was also able to get a

fine series of motion picture studies. Under a
small dead tree in this latter bird community, |
was quite surprised to find a considerable pile
of snail shells of the genus Ampullaria. 1 had
frequently  noticed these shells on the open
campeos, in fact had collected several specimens
for Dr. Pilbry of the ]"'hi].-u!rlphin Academy,
but the one under this tree hiad evidently been
dropped from above. While 1 was speculating
whenee they came, the solution of the problem
alighted in a nearby tree—a gavido de wrua,

Sepltember-Delaber, 1580

-

sl therefore no downwand current. They il

the Toregronind §= covered atl high tide, which shows

some fifteen 1o ecighteen Toeel,

(Hosthramus lewcopygus). These interesting
hawks arce gquite plentiful in the Lower Amazon,
and have an elongated hook on the upper mand-
ible, something after the order of the Kea, the
sheep-killing parrot of New Zealand, 1 had
heard that these hawks fed on snails, using
their hooked benks to tear dmpullaria from his
portable fortress, and now the evidenee was
before me.

These smaller rivers or igarapés, such as
the Rio Cambu, have no real sourees, and there-
fore no real downward current. This is troe of
all the streams that lead into the estuary of
the HRio Para. They depend entirely on the
ebh and How of the tide, emptying rapidly with
a swift current and a drop of perhaps fifteen
or more feet, In one of the illusteations will
be seen a typical bamboo fish trap, and the
greal rise and fall of these streams ean readily
be imagined by the fact that these traps are but
a few inches above water at high tide.

After a few pleasant days on the Cambu,



Val. rxrii, No, 5 TEW 3 it
xxxii, No, | NEW YORK ZOOLOGICAL SOCIETY 177

hunters go armed with long
spears, on the ends of which
are attached double-point-
ed irons somcthing like a
diminutive pitchfork, When
one of Lhese big eats s
Lirought to bay, usually with
the aid of teained mongrel
dogs, the hunter or hunters
approach within a few yvards
of the quarey, which usually
trees, They then await the
charge. As a rule this wait
is of shorl duration, for
onee the onga realizes that
his retreat is cot off, e huorls
himself at the nearest ad-
versary with all the fury and
determination of his kind,
only ko become a dying,
snarling mass spitted on a
spear. Luck is nol always

Undder the eiri-ubu trees
with the hanlers, ||.--.'.'|'1.'|'r,

and many bad maulings and
word came from the main fazenda of Cam serious casnalties have resulted Trom cocount-
burupy, that a large jaguar (Felis onga) had  ers with these powerful beutes, far sturdier
killed a colt the night before,
and had been tracked to

teso not far distant., ‘This
news seemed to me to apell
promise of good sport, and
at my request a man was dis-
patched to get word to the
cacador, (hunter) to dt-E.—L:..'
the pursnit of the jaguar un-
til we arrived. Jaguoars, in-
c¢luding many of the black
}}ilﬂ-‘it‘1 ane ql]il‘: numerous in
certain sections of Marajo,
and some of the fazendas
have one or more experienced
hunters. Few of these ongas
are killed with firearms, in
fact, there are few rifles
owned on the island suitable
for such dangerous game.
The native method of kill-
ing them is both primitive

and attended with consider- This iz the largest nesting eolony of white esrets [n South Amerien. This rook-
5 e e e ery s protected by the owner of the land and a watchman Is always present
able skill and bravery. These during the breeding season to prevent poaching.
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Americnn 1'5;'1 (Coswierodivg allws cgretta). This 15 the larger of the lwo species

of wiliite e=rret Foond §n the New World, 10 extends from our own scothern sinbes

southwnrd throsegh Mexion nnd Centrnl Amerbea, bo the Strails of Magellan, In the

davs wilen trode in ezret plumes was permitted, i e United States, e bhenatitul

stradghl feathers of this species were known as “long whites” as adistinguished Trom
thie smuiller, curvisd ones of e Snow v Egrel,
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spondingly helpless if called
upran Lo do the work of our
western ponies in the roeky
Bad Lands,

As we rode aeross the
campos, I had visions of
making a cinema record with
a mild approach at least, to
the thrills of lion spearing
by the Nandi or the Masai
in British East Africa, No
such luck awaited me, how-
evver, for as we rode up to
the main ranch house sueh
thoughts went the way of
(TR ||'|_l. ::|I'|'.'|1|:|'i - | frl,"-]l
Jaguar skin was pegged ount
in the sun.  QOur messenger
had arrvived too late. The
ongi, o large female, had
been shot out of a tree with-
out much excitement. Her

cub, a ecute little unweaned

A typienl oulpost of "“"|:I.'..:“..\-:.I:I.[i:.-'-.;:.. s e the 78,00 ncres of kitten, had been captured
alive.  The youngster was

and heavier than the largest Indian or African presented to me, together with the skull and pelt
leopards. of the mother, 1 left it with one of the cowhoys

We were soon in the sad-
dle, having first loaded the
cameras and heavy baggage
on a cart pulled by a yoke
of oxen, and sent over a
more circuitous  route  to
avoid the lower ground, [t
was slow and hard going, for
much of the campos was still
under water, and in many
places we had to swim oor
havses. For the greater part
of the distance our ponics
haed to pick their way over
wide hoggy stretches, often
floundering up to their bel-
lies. They never failed to
extricate  themselves, lLow-
ever, oven in the tightest
places, and with a knowing-

ness | feel sure only a Mar- : -5'5.-‘ %

ajo cow-pony could show, :
L A joguar trap made of bamboo to eaplure pdult males, Tt s about Qfteen by
On the other hand, they un- twenty feet wilh a small opening just Inrge enough to ndmit m full grown

: animal. The males are Jured to this trap by the presence of o female juguar
doubtedly would be corre- confined in a eage.
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The hut of & cowvboy In e inderfor. A stramge combination of The primeval-—with
a touch of tropbe elimes-aml the msders dwelling plucked from & ready-lieereet
calalog.

who volunteered to become its foster mother by
the bottle route. When T passed through here a
few wecks later, 1T found that my pet had not
long survived, which was another disappoint-
ment, as many of the jaguars that reach our zoos
are reared in Marajo in this manner. Many arc
taken fairly young, and confined in large cages in
which they mature and never leave until they
reach the hands of some animal dealer in Para,
{Juite a number are shipped to Europe in the
very eages in which they are trapped as adults,

On another fazenda on the island 1 was
shown the method used to capture adult males,
On a thickly wooded teso a tall strong bamboo
stockade had been construeted, 1t was about
fifteen by twenty feet in size, and with the ex-
ception of a removable section in the rear, the
only entrance was a small opening just large
enough to admit a full grown jaguar in a crouch-
ing position, Within this stockade, a female
Jaguar was confined, regularly fed by a man de-
tailed as her keeper. Naturally enough, under
such conditions she was as savage and morose
a feline as I cver expeet to see.  She was con-
fined in a large wooden cage, and alongside
of this was another empty one of about the same

This female charmer, through no design
of her own, was nightly an unwilling siren,

sime,

luring unsuspecting suitors to possible execu-
Onee
an ambitions swain erossed the fhireshhold of
that small inviting door. the lovelight was to
vanish from his eyes, and his wheesy purr of
courlship to turn lo snarls of fury and then
despair.  No warning would come Yo him: only
the dull thud of a heavy door that had dropped
belrind him.  With the coming of day, comes
his arch enemy, man, to either snuff out his
life or drag him away from [reedom forever.
In the very cage that has trapped him, before
another moon has come he may be on his way
park. And se
AMOng jagunrs, as mnong men, some are for-
tunate, while many fail hopelessly, tragically in
their struggle with “the way of all fHesl,”

tion, or at best, imprisonment for life,

to menageric or  zoological

Un the fazenda Camburupy, there was quite
a herd of wild Indign buffale, (Bubalis buba-
lis) the caraboa of the Philippines, using the
swampy bottoms of th® Rio Cajuuna, which
Hows through the campos at this point. These
buffalo were introduced into Marajo more than
a century ago, and in certain parts of the island



A Bwrd of wild Indian buiTale on the Tozemildn Comburapy,

dluesl inte Maraje more than o ecenfury s,
wilidd mnil aggres=ive,

they are
thev are dangerous and  belligerent, parlicn-

larly toward the whites, as is the case with
these animals in their native habitat in the Far
Fasl. As a seientific  interest, 1
brought back to the United States a fine skull

and horns of this introdueed feral stock.

matler of

The island of Marajo literally swarms with
jm'r:rr". ( the erocodiles of Amazonia) and every
year when the waters recede they are slaugh-
tered in thousands by the
natives. [t is mostly in the
lakes and the igarapés that
the larger ones are to be
found. I wag told that there
were some very large opes
in the Cajuuna, and | was
anxious lo try my Iuck at
night - hunting  these uogly
saurians by flashing their
eves with an electrie torel.

Among the cowboys at
Camburupy  was a  husky
negro, who I was inforned
was n “mighty jacaré hanter
bhefore the Lord.” | was al-
so told that he could imitate
the love eall of these sane-
inns in a manner that would
increase the blood preSsure
of the most confirmed jacaré
bachelor on the island. 1

asked him to give me a sam-

Bepdeniherdiciober, 1925
ple of his art, anidd al onee
this dusky nimrod let lonse
an awe-inspiring bellow that
seemed o start at his Teet
and struggle upwards pain-
fully to at last find frecdom
(rom oul studded

cavity of huge dimension, Tt

an ivory

might be likened to the grant
of a huge porker, clongated
and amplificd to the volume
of a lion's ronr, | was con-

vineed., T failed to see how

any upstanding  erocodile
could ignore such a chal-
lenge. 1 organized a jacard

They were intro- hunt then and there.

I cerbabn phices on The IsDandd

I had in my outfit a very

powerful eleetrie torch, cap-
consideralile Armed with this
Mauser, [ starled
disturb the Etran-
quility of the Rio Cajuuna.

able of

i
alwE  an

throw,
eirhit  millimeter
out about wmidnight to
About this liour
it was low tide, and the uneovered muod banks
offered better opportunity for this kind of hunt-
ing.  Except for the weird eall of the gouk-
suckers, the stillness of the igarapé was almost

unbroken save for the solt swish of the paddle

Among the cowhoys at Camburupy, one, Jose. was a mighty jacare hunter. e
could jmitate with close accuracy the bellow of these greal crocodiles.



Fol. rrrii, No. 5

NEW

e piranbas or man caling fish of Amuazoaia
cnn bite off a finger in o fa<h, Ty g
ts =ure to be serfously mutilated. and B Le e

YORKE ZOOLOGICAL

ks tish, whiil
go i large schools, and a mnn unforbunate enougls o e

SQCIETY

freon six bo nloe foches in lengih,
altuecked

¢ only

ol quickly ecseape will he reduced o o skelelon in

short arder.

strokes, or the sudden splash of an iguana, capi-
vari or other nocturnal ereature dropping or
diving into the stream as we approached. |
sat in the bow, and the negro José with the
Jacaré voice sat behind me with the torch. In
We had

worked slowly down the igarapé for a few

the stern was another boy to paddle.

minutes, when José let loose his God-given gift
of crocodilian oratory, but with far less foree
than during the tryout audition. Then all was
quict. It had sounded quite realistic to me,
but then 1 was not a jacaré, and [ wondered
whether José had slipped in a false quarter-
note somewhere. I am alwavs mildly suspicions
of self confessed experts.  In a few minutes he

gave the call ¢ This time, a little to my

surprise, there came a deep throated reply like
an echo out of the darkness, perhaps a hundred
yards ahead, José muttered to the “boy" astern
and he brought the canoe quictly to rest against
the soft bank. Another rumbling grunt, then
another came past my ear, and this time the
answer was much closer.

“Jacaré grande.” whispered José

“Usa a luz,” (put on the light) 1 whispered
back, and the long widening betim of light
piereed the darkness aliead,

Just beyond the range of ils greatest power,
under the Lo

e .

branches, two burning red balls loomed up like

shadows of  some hanging
smoldering embers. The space belween them
told me that no small “eroe’” stretelied behind
these tell tale luminous eves. José konew lis
fHlashlights, directing the beam of light care-
fully over my shoulder, The jacaré had left
the water, and crawled up the bank about three
dge.  Carefully lining up the
sights, I aimed a trifle below the center of the
two fiery bulleyes and pulled.  Instantly there

was a thrashing of mud and branches and then

feet from the ¢

utter stillness. .
“Jacaré morte,” snortegd José,
Keeping the light ahead, we paddled to where
José was right; the
I had used a soft

those eyes had vanished,
jacaré was certainly dead.
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brazilinn hawk-headed parrot (Deroptpins aocipilruoes fuscifrons).

nosed bullet, and it had done its work far too
well, I found the entire scalp had been ripped
off the brute, and the head and shoulders re-
duced to a mass of bloody pulp, buried in the
sticky ooze of the bagk.

We pulled the earcass down to the water's
edge and it was a fair sized crocodile, as near
as I could judge about twelve feet in length.

Among the many specles of prrof
foumd in Soulls Amerbca, this bivd s distinguished by the decorative, crectile Tl of feathers borne on
the meck, It i= a favorite with the Indinns, who frequently rear young birds from the nest, to keep as pets,

I regretted that 1 had not used a steel jacketed
bullet, for the ereature was far too mutilated to
make it worth while to take the hide.

Hardly was the bloody earcass at the edge
of the stream, and the taint of blood floating on
the water, than the body of the jacaré was
fairly stormed by hundreds of piranfhes (Pygo-
centries piraya) churning up the surface of the
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There are ninetesn species amd subspecles of macaws, all

found in tropical or sulitrogical Ameries, They mnge In size from the great Hyaclnlline, largest of

living parrots, to the tiny Hahn Macaw, smaller than many parenkeets.

Many nmre characterlzed by

brilliant, even gaudy coloration. The present specles is one of the finest, being blue above and bright

yellow on the lower surface,

water, as they ripped at the exposed flesh like
a pack of starved wolves. I shuddered to think
what these little blood-mad demons of fish
might do to a human being, unfortunate enough
to fall overboard among them at such a time.
I was also careful not to dangle my fingers over
the side of the canoe again that night.

It is foumd from Panama te Balivia and Pamguay.

After many pleasant days in this part of the
island, I started for fhe north coast and Cape
Magoary. Returning by much the same route,
I erossed the Rio Canthu onto the fazendas
Magoary, one of the largest and most impor-
tant of all the fazendas in Marajo. These
great tracts, stretching from the Rio Cambu to
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Frown o pmilpeos pooetls of Uhe Conplo, we traveled inoa nvge balabio drawn by ve
covar, Adome an bzarage which Bowved Dirongh e eamgos, the oxen swam e entive
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the cape, are owned by o wealthy Bragilian, 13,
Penna. When 1 made the purpose of my mis-
sion known to him, | was invited to be his goest,
angd horses, eanoes, and men were pot ab my
disposal during my long stay on these lands,
Never have | experieneed such wholelearted
and grace ful ||u.-q:i[.'||it_1.'.rl.~; wis exlended Lo me
by the men in eontrol of this wilderngss country.

I made the trip to the coast by easy relays,
staying at the various raneh houses and out-
posts distribuled over this enormons fazenda,
thousand
With muech regret, T had parted with
my companions on my return to the Rio Cambu,
and with only the guides provided me by Dr,
Penna T continued my  explorations on the
island.  For the most of the way to Cape
Magoary, 1 travelled in a large batalas (ha-
teau) drawn by five oxdn.

embracing than

TENORT ‘\!'\'l‘r!l\"-ill'l.'l'

neres,

Leaving a small
outpost not far north of the Cambu, we traveled
for the first three miles along an igarapé whicl
Howed through an open streteh of eampos, the

axen swimming the entire distance.  Then we
o

turned north into the vast arwma-rana marsh,
following certain tracks known only to my chief
guide,  1f vou ean imagine being towed through
the great corn ficlds of lowa, with the ground
beneath you under about two feet of water, and
with about what seemed a million mosguitoes
to the square foot, then you may get some idea
of this means of travel in these great aroma-
rana marshes of Marajo. In many places, and
for considerable distanees, the oxen drageed
the heavy batalao neross practically walterless
sections of the compos. At other times we were
compelled to stop when one or more of the oxen
beeame enmired,  Several times it looked as
though these patient beasts were hopelessly
stuck in the deep onze. Somehow, however, they
always struggled free with the help of the
other oxen and urged to greater effort by the
shouts of the riders and wicked jabs in their
rumps by the long pointed poles earricd by the
men ns persuaders.  To me it was wondereful
how the men guided these awkward beasts
through this wilderness; even more wonderful
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In many plwes the campos was unider water aml for 1w srealer rl of the way

vl pasnbes had o pick lelr way over wide

hasgrry =1 rele e, They never failed Lo

extricale them=elves. lowever, in (e Lightest places.

how our guide could find his way through the
twisting, winding paths, the towering aruma-
rana shutting out the view in all directions.
Later on we came out of this high growth, and
passed over long stretehes of more open eampos,
but still following winding paths, made hy
small igarapés which wormed their way across
the prairie,

Although we were traveling

under
the equator, and my only head covering a light
felt hat, I did nol experience the slightest
discomfort from the sun. There was a con-
stant brecze in the afternoons, and with so
many things to hold a field naturalist’s atten-
tion and intercst, I was hardly conscious that
[ was fast aequiring a heavy coat of tan.
Strange as it may secm, Brazil is the only place
on the Equator where heat prostration, or so-
called sun-stroke is a thing unknown,

Large flights of duck. marrecas, were con-
stantly rising as we approached, sometimes in
such numbers as to almost blot oot the sun.
They would make but short flights, however,

amd then settle in long regular rows with almost
the same preeision as the famous West Point
line. Here and there large jabiru storks dotted
the landscape, and as we slowly made our way
through the narrow channels, hundreds and
hundreds of wild eattle would gallop off across
the campos, then whegling about” in groups,
stand and gaze stupidly as we passed.  Often
we would sce considerable numbers of capivari,
those giants of the rodent family, feeding over
the open country in the ecarly morning and
late afternoon. Always there was a wealth of
bird life in great varicty, while overhead long
flights of scarlet ibis and egrets were nearly
always in view,

For quite a while T made my headguarters at
Jilva, the main fazenda of these Penna estates,
and from here made many cxeursions in canoe
and on horse back, -:"'n]lut-ling natural history
material. My first trip 40 the seaboard of the
island was to one of the Penna outposts at the
mouth of the Rio Pacoval. Tt was about two
hours eanoe trip from Jilva by way of this
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Thie hazeise wits senl aeross Lake Guara in dugouls.

Instend of by yoke, the oxen

were allocled o e canoes by means of a rope fastened o thelr tails

large igarapé, and in many respects even ex-
eeeded the Rio Cambu in beauty and wealth of
aguatic bird life. As we made our way along
its course, e were literally surrounded with
jacaré large and small, Never in a single
stream have 1 seen so many of these ugly
[ put well placed bullets in two
very large 'am-.:t, but both sank in deep water
bevond recovery at the time. Thg following
day I found one of these, about thirtcen feet
in length, washed ashore near the mouth of

saurians,

the igarapé. It was worthless as far as taking
the skin, however, for the black vultures had
made their usual feast and devoured the entire
tail,

When we reached the seacoast outpost, Santa
Ignez, at the mouth of the Pacoval, instead of be-
ing greeted with the bracing air of the broad At-
lantic, an almost overpowering stench of fish
hammered my nlfactnr}-'nnn' . It was mot
difficnlt, however. to lecate the rcason for these
offending and far reaching aromas. They rose
heavenward from thousands and thousands of
fish, drying on long narrow platforms under

the burning ravs of the sun. From here and
similar stations along the coast, countless tons
of these dried fish arve shipped annually for
Dried fish and mandioe
(farinha) arve the staple foodstuffs of the na-
tives thronghout the entire Amazon Valley,
where the rivers and streams fairly swarm

with a supply of fresh edible fish,

nalive consumption,

The unromantic odors of this important in-
dustry were somewhat leavened by the marine
picture that stretehed before my eye, as more
than a hundred of the fishing flect from far
distant Vigia on the southern mainland, were
operating off shore. Walking up wind along
the beach, I was soon away from the smell
of dryving Gurijuba, Purimulaba and Hagre,
and experienced the troly novel sensation of a
freshb-water bath in the Atlantic Ocean., 1
was also much surprised at the utter absence of
marine shells always to be encountered in more
or less degree along a similar strand.  Then
I realized that here, the mighty sweep of the
Amazon's waters was denving such mollusks
their necessary saline environment,
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i arckval at Lake Guara, we were obliged to swim our horses for nearly a0 mile.
Ihe lake reccived its name from the grenl nesling colony of =carkel ibiz, lieally
TS T B TH T

On my excursions out from Jilva, [ saw many
trpes of the island’s wealth of animal life,
including gianl anteaters, small arboreal pre-
hensile tailed ant-caters and porcupines, howler
monkeys and marmoscts, ocelots, eoati-mundis,
the South
and many other interesting mammals, and a
wealtle of reptile life, but I was not fortunate
uuuugh te run across an adult anaconda, t]mugh

American cousins of our raccoons,

Marajo is famed for the number of these giant
snakes taken there,  Somehow, I feel that the
granddaddy of this reptile is hiding somewlhere
on this island, and on my next trip I expeet to
make a strong effort to bring him back to the
Bronx.

After considerable stay in and about Jilva,
I was unsuccessful in my search for arclaco-
logical material, and so headed farther inland
to a point ecalled Macacao, where | was to
spend many most uncomfortable but happy
days, for it was here T took from the ground
one of the four important collections now exist-
ing in museums, of the wonderful pottery left

by the prehistoric races mentioned carlicr in
this aceount.

On my way to Macacao, we crossed a fair
sized lake known as Lago Guara, Which received
its mame from the fact that here is located the
greatest nesting colony of searlet ibis, (locally
known as gwara,) known to exist in the North
of Brazil. In the evéning I leave seen strings
of these Beautiful birds more than two miles
long, returning to their nests from their feeding
grounds on the coasl. Any attempt to estimate
the number of Lhese birds using this loecality
secmed to me ]ll}lll'lt‘.‘ib. The small trecs and
growth that lined the shores of the lake scemed
to he constantly in full bloom with brilliant
scarlet splashes, and the effect of it all under
the blue of the tropical sky made a pieture
never to be forgotien,

In the midst of asgreat aruma-rana swamp,
some three miles from tlm lake was the teso of
about two acres in extent, known as Maecacao.
In order to reach this loncly spot, T was com-
pelled to secure riding oxen from a fazenda a
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Along e shores of Lake Guara. the brees and bashes Tairly Bloom with eoontless
numbers of searlet s, Thi= iz the largest rookery in North Deasil,

few miles distant, since these are the only ani-
mals that can make their way through many of
these marshy places.  They do not lose their
heads when Jnmired, and their splayed hoofs
spread, and then contracl when withdrawn from
the grippii O this little gisland™ in
the swamp lived a negro, named Scabrea, his
wife and three small ehildren, the cldest about
ten.  Only &

into Macacao,

(FLERTIFTEN

snhira

and Lhis , knew the way
With the tow-lines of two canocs
attarhed  to  the tails of two of the
patient bovines* I had secured, we made
way to  this and | Ziven
the guest chamber in a ting three roomed, mud-
walled, and dirt floored hut. This T shared
with a native assistant. Here for many days
I lived on a meagre dict,of fish and farinha,
leavened occasionally with a dock or scarlet

o Liesa, Wik

——— -

* 1 had previously found that this is a ewomon practice
and eans of trapsportation in Marjo. It usually works
quile well, but it would certainly never get the approval
of our 3. P. C. A, for pot infrequently an ox loses his
bl adormment unless the line breaks onder nn over-
strain,

ibis, or marreea ecggs brought in from the
Thae clutell of these

eggs | passed up when 1 discovered they con-

marsh by the oy, last
tained well developed embryo ducks, but Seabra
and his tribe ate them with great relish.
Strange to say, there were no mosguitoes here
between sunrise and sunset, but at 6:10 P, M.
they invariably arrived on schedule and in such
numbers that one’s hammock and mosqueteiro
(mosquito-bar) was the only recourse, 1 shall
never forget the nights at Macacao,  Several
pigs were given sanctuary in a hut at night, for
if they were left without, they would be de-
voured by the jacaré that nightly paraded
across the teso.  Three mangy mongrels were
also nocturnal tenants. No taxis were avail-
able, so the oxen, our only means of eseape,
were well sccured inoa corral.  And so each
night with the setting sun 1 sought early re-
pose. while the children cried with colic, the
pigs fought for desirable space on the floor,
the dogs whined or barked, the oxen bellowed
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The beautiful and brilliant Seaclel Ibis (Ewdocimios pobicad b5 om0 lonser fouml in

the United States except possilidy for soliinry individeals,
binds.  Un
g e mouth of the Orlnoco aml on the coast

mu=l Beautiful of e searlel
lupdreeds and it is found oo ol
of Northern Soulh Americ

pluminzisl

In eaptivity the color fudes grodually, which pr

In color IE = e of e

Marajo I=hud Ib Brewds in

by

iz due to the lack of cerlain fomds obtainable only in the habitat of (e birds

in the corral, and above it all the continual
zoom of the caripana (mosquitoes) swarming
aboul my lammock with hypodermic intent. Yel
with all these discomforts, I was happy indeed,
for cach day brought new treasures of the past

from the black seil of the teso. Yes, thiese were

the last and happicst of my days at Marajo,
for here | met with success far bevond my
dreams.  And now [ wWish again to return to
this wonder island of the Amazon, where in o
short while Noalh could have loaded his Ark
below her summer marks.
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Upper—Clganing pottery taken from the ground at Macacan, Marajo, Center lefi -

Bird-shape] redware jar with buman faee in relief and red painted deeormtion,

Center right—Large bowl with futed rim, black and red paloted decorntlon. Lower

—Uxen attached to o balalie hauling the pottery through the aromd-rann swimps,
Macacao.
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1 North African Osatrich
2 Syrian Ostrich
3 Somali Ostrich
4 Massai Ostrich
5 South African Qstrich

Sketeh-map <howing (e habital of the Ostriches

Tt s intended solely to give a
general fden of the distribotion of these hirds

The Struthious Birds
Part I1.

The Ostriches and Rheas

Lee 5. Craxparn
Hiustrations nre from pliotographs muade in the Zoologieal Park unless otherwise noted.

The Ostriches, of course, are the largest of
living birds, a fully adult male often reaching a
height of eight fect or more and a weight of
three hundred pounds. Five forms are gener-
ally recognized. extending from the deserts of
Syria and Arabia, over the open country of
‘northern and casten Africa, almost to the Cape.

The differences are slight, chiefly those of size,
and variation in the color of the neck and legs.
The adult males of "all are black, with white
wings and tail, while the females are uniform
Fray.

In the soft, loose plumage of the Ostrich, the
tiny hooklets or barbicels, which cause coliesion
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Develogment aml growlh of an ostrleh feallier,

in normal feathees, are e wenerale or .-|||.|.|_::|'H|:I|"|'
lacking, owever, there has been a gain in the
direction of beauty, for fow thimgs in the workd
are more lovely than an ostricl plume,  'T'he

finest feathers are those borne in the wings and

tail of cocks, and they bave been sought as or
ments from the very carliest times.  In the lat-
ter part of the past contury, this demand resulted
in the development of farms devoted to domes-
ticated ostriches, ehieflv in South Africa. The
new industry grew with great rapidity and at
its peak carned an incowe of many thousands of

pounds annuallv.  However, the resolting

abumdanee of ostrich plumes eventually defeated
its own purpose, for fashion finds no delight in
things thal are common.  ‘P'he gracefol, deoop
ing fealhers soon beeame unsaleable and the
great bivds that bore them were slaughtered by
the thousand.,  Their owners  pocketed  their
loss and tormed theie paddocks into sheep runs,
Already the natural reaction js taking place;
small ostrich feathers are appearing on hats in
the exelusive shops of Paris and New York,
No doubl the curious race between fashion and
industry will be run ag
in guestion.

ain, with the vietor never

Comparative size of egzs of o, ostrichs b, cssonary: e, domestic fowls o, hum-

minghird. The wzz o

the ostrich welghs from three to four poonds aod ks capie

city is equal to about twenly fowl eggs,
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o, Head of vstrichy ¢, Hend of Rhea, The small hrain capacily amd well developed

cyes aregsiriking characters, b, posilion of ostrlel's foot in ronning, the weight

bedng carrbed chicily by the middle toe, e, standing positlon, In which o portion of

U weizht §s supported by the outer toe. d, feet of rhea, While three toes are
=till present, the middle vne §s of greatest Importance.
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The II|.'I.n.l Ieft - s distin-

Upper—South  African Ostrleles  (Stewthio avsfralic,
gulshed from his mate by the black body plumnge, with white wing and tail plumes,
The adult femnle i4 a uniform dark gray. Lower— Soulh African r,,q,‘,',:.lw.; enjoying
Beenuse of the soft, loose character of 1he plumage, it offers Do

n shower lath.
reslstance to water and the birds quickly become thormughly sonke

o

fai
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Upper-—Male fistrich on the alerl,  To the wild state, no erenture Is more diffieult

Lo approach or stalk,  Lesrer—Alhousgh o daszerouz andngonist when cornered, (e

vstrich prMers Lo eseape his enemies by ruonlng. Even when walking, as shown
above, the stride §s long and graceful.
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Upper—-A shomp turn at full speed, with one wing partly extended B a counter-
balanee, To spite of ft2 great weight, the ostrich is =urprizingly agile EF well n=

swift. Loerer In full stride—a picture of grace and muoscolar foree. An ostrich
is snfd to be capable of o speed of «xty miles an hour, At any mle. he ean
easily ouldistapee the swiffesi horse,

199
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Upper left—~Xorth Afritan ostrieh in Lhe snow, In spite of the ﬂ|llm.h}l'|t Inmdequney of the plumage ns

a predection azninst eold, we have found that our estriches thr

year “round, Uppes sight—The rosr of the male ostrich is o series of lowd booming sounds, not unlike

the roar of a lion. The neck @z widely distended wilh air doring the process, Lowere lefi—South

African Ostrich. The slenderness of this species as distinguished frem the North Afriean bind, is well

[lustrated. Lower miphl—South African ostrich, In this species, the bare portions of the neck and the
legs are blue, while in the North African bind, these parls are red,

vie best when kepl oul of doors the
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Upper right—The courtship display and dance of the male ostrich i= n sight of unusual beauty. This

Is the frst phase, In which the wings are alternately rmlsed amd lowered, Upper defi—Dolls wings are

then extended, while e bird moves in small eircles. Lower—In the final stage, the bird drops to the

ground, moving body and wings from side to side. the head and neck following in graceful, serpentine
movement. The lovely wing plumes are now seen 1o the best a.;h'unt,u;c,
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The breeding birds were given the freedom of large yards where e wirm sand
provided admirable means for the rude nests which the birds hollowed g, Bath
tale and females assumed the responsibility of incubation. The two pletures ot the
top shiow the male and female on the nest. They were quite fearless and proceeded
with their duty heedless of any erowd that mighl gatlier ot the fepees,

208
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ETRE

The Jql.l:k'uﬂ;th' climate was admirable for the breeding of these srent Bbrda, el

one of dhe interesting features was this old eolored man and L flislgling birds

which I secemed particularly gifted in rearing.  He was very patlent and Kindly
brought out this young brood for pholographing.
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Spme of the large male birds were vsed for riding and driving, The riding being done without saddle,

the rider mmF]y slipping bis legs under the wings, the bind then ran arcund an enclosed track with

great speed. The welght of the rider seemingly offering no inconvenience. Catcliing the birds for this

purpose wns anything but sport: none of them required pursping. If the boy's clance was good ho

Era the bind's neck and pulled it down, The ostrich was then practieally helpless.  If he missed

getting a hold his only salvatlon was to fall dal e the groumd. In the case of g caleh, the bird
wis immedintely bhooded. when he could be led around with ease,
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A white rhea. with b
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EQUATOR

Sketeh-map showing the habital of the Rheas,
eral fdeax of the diztribotion of these birds,

1 Great Billed Rhea
2 Common Rhea
3 Darwin Rhea

It is intended to glve a gen-
The range of the Common Hhea

probably extends Into Patazonin

Part II. The Struthious Birds—Rheas

The Rheas are the only representatives of
the struthious birds found in the Western Hem-
isphere. Hardly more than half the size of the
Ostrich, they bear a superficial resemblance to
the larger bird. The feathers are similarly soft
and loose, thourh thev lack the ornamental value
of the African plume. Unfortunately, they are
curiously well adapted for use as feather dus-

ters, and so many thousands of the birds have
been slaughtered for this utilitarian purpose,
that their numbers have become dangerously re-
duced. %

There are three speeics of Rhea, ranging over
the plains of northeaster Brazil, Argentina, and
Patagonia, as well as the higher plateaus of
Chile, Pern and Bolivia,
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Comnon Bhea (Bl rothsehildiy in the Loological Park. The rheas, l& Talslk el
appearanee, lave a general resemblanee to the ostriches, althousgh this Hkepess ap-
pears to be one of parallelism rather than of close relatlonship.
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In the rheas, as in the emuos, incubation of e eges and care of the :'m:‘m are left
b the male alone. Above, father common rhea with chick,  Befow —maleg grent-
billed rhen incubating in the Zoological Park.
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The New York Zoological Society's Expedition to New Guines

L.eg 5.

Currrtar af Koz,

HMustrations by e
Foologien] Park by the

WO things were of primary importance in
making plans for the Zoological Socicty's
It was necessary to
habitats

of the greatest number of species of birds of

T

expedition to New Guinea.
find a point of entry, from which the
paradise could be reached, in the shortest pos-
sible time,

services of someone with actual field experience

It was also essential to secure the
The solution of both prob-
lems was found when Mr. J. E. Ward, of Syd-
ney. Australia, replied favorably to a eabled
inquiry. Not only was he willing to undertake
the project but he suggested the Central Divi-
sion of the Territory of Papua, as the distriet
most likely While naturally
we were pleased at Mr. Ward's acquicseenee,
we did not, at the time, fully realize our good
fortune.  Without his knowledgze, enthosiasm
and powers of endurance, the expedition prob-
ably have had a very different out-
come, for to an utter stranger, no land is more
eruel and diffienlt than New Guinea,

in New Guoinen,

to vield success.

would

Sailing from San Francisco, August 9, 1928,
I arrived in Sydney on September £, No sooner
had I been installed in the Mer.
Ward had made reservation for me, than he in-
formed me that His Excelleney, Sir Hubert
Murray, Lieutenant-Governor of the Territory
of Papua, was n fellow-guest. This was an un-

hotel where

Author from philographs made in New Guinea,

CraxpaLe

Hoolewrieed Prerk

and from the living brds in ihe

Author aml Edwarl R, Osterndoril.

expected stroke of good fortune and 1 lost no
in takine advantage of it.  The birds of

paradise are rigidly protected in British terri-

and permits to colleet them for any pur-
pose are difficult to procure. A brief cable
messagre Excelleney had
that a license for a very limiled number of hirds
would be issued on personal application.  We
had procceded in the hope that some extension
of the privilege might be granted.

Lory

from [lis assured us

Soon I was in the presence of the man whose
explorations, firm ideals unfailing sym-
pathy with the nativesy have so ably upheld
British colomial poliey for more than twenty-
five years. He gracionsly received me at break-
fast and allowed his grilled kidnevs and bacon
to eool while T pleaded my case.  Before the
interview ended, he gave me a pencilled note re-
questing  the Government  Secretary at Port
Moresbhy to use his diseretion in the issuance of
a license.  Typically British in reticence, to
be sure, but T knew it was all [ required and 1
was duly grateful, My happiness was not les-
sened when His Exeelleney informed me that he
was off for six months' holiday in England, Had
I arrived in Port Mordihy without that hastily
scribbled note, I should surely have met with
difficulty,

The

and

Burns-Philp steamer Morinda is the

[215]
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Sketch mapgof New Guinea in its relative position to the sdjacent islands.  Section
in upper right represents the nrea northeast of Yule Ialand covered by the expedi-
Hon, A®Duteh New Guinen; B Territory of New Guinea: €, Terrltory of Foapua;
Upper right section, 1. Port Moresby: 2, Yule Island; 3, Jesubaiboa: 4, Tnawalin:
5 Inowmibui; 6. Aropokenn: 7. Kubunn; s, Diene: 5, Malsika: 10, Deva-levn:
1. Popole: 12 Taruve: 18, Kekefi: 14, Bioto: 15 Mt Keben: 14, Hall Soundd.




. axxil, Na.

]

XEw

ey T

= e

TYTORK 2Z00LOGICAL

SOCIETY . 217

ot

More=hwv Trom

=awaTil
el

o M2 §u Uit Lol liovar

Tha

ahile,

During 1w dry sens=on, iL i a hot and

duzty pince.

connecting link b Svilney  and  Dort

Moresby. making the 3
monthly. She was to hove sailed about Septem-
ber 15th. but she had to wait for a cargo of
rice to relieve a shortage in Papua, so that she
did not arrive in Port Moreshy until the early
morning of October #th.

We were on deck at dawn, to sce the sun rise
behind the eastern hill of the promontory on
which Port Moreshy lies. The end of the
dry season was drawing near and the low, bare
hills were scorched and brown. The town itself,
nestling between them, looked dusty and deso-
late. Yet 1 thrilled at my first sight of the
land that had baunted my mind for s0 many
vears—the land that attracts the naturalist as a
magnet draws a needle.

Long before the official hours of business, 1
found my way to Government offices.  When
Mr. H. W. Champion, the Government Secre-
tary, arrived, he received me at onee and proved
both kindly and syvmpathetic.  Relicved (rom
any official restriction by the note from Sie Huo-
bert Muorray, Mr. Champion granted my request
for permission to collect a number of birds of

GO0 mile round trip once

paradise sufficicat to make the Lrip worth while
—if we could get them! An hour later, I was
the proud holder of # collector’s license, duly
issued by Mr. Baldie, Resident Magistrate, as
well as a receipt for £25, the established fee.

In the meantime, Mr. Ward had been doing
wonders at Burns-Philp's store, purchasing
supplics and trade gogds, to supplement those
brought fzom Sydney, When the Morinda
sailed that night for Yule lsland, which she
visits every other month, we were safely aboard,
evervthing in order.

A word on geography, at this point, will Lelp
clear the situation. The island of New Guinea
is about 1,400 miles long and has a surface area
of approximately 300,000 square miles;
amongst the islands of the world, it is cxceeded
in size only by Greenland, Geographically, it
is known alse as Papua, a term which has re-
sulted in great confusion, The western half
of the island belongs to Netherlands and is
known as Dutech New Guinea, The eastern half
is divided into two portions, the southern divi-
sionn of which, onee known as British New
Guinea, passed into Auvstralian control in 1906
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P'art More-hy Trom the harbor, AL the

sevtion of the town Bevond, are the

menl and  ofler

and was promptly renamed as the Territory of
I[Iill'
half of the
German  New

Guinea, is now governed by Australin under

Papua, commonly abbreviated to Papua.

northern section of the castern

island, foromrly known as
mandate from the League of Nations and is of-
ficially knowp as the Territory of New Guinea.
Consequently, the namess New Guinea and Pa-
pua, apply not only to the entire islmd but, lo-
cally, to its divisions,

Yule Island lies about sixty-five miles wesl
of Port Moreshy, and is separated from the
mainland, two miles away, by the waters of
Hall Sound. Early on the next morning after
leaving Port Moreshy, the Morinda anchored
off the dock of the Mission of the Sacred Heart,
at the eastern end of the island. As soon as
our rather bulky outfit had been placed in the
Mission store-house, we were greeted by Mr.
Speedie, a young Patrol Qfficer attached to the
staff of Mr. Grist, Asgistant Resident Magis-
trate of the Central Division. We spent the
night as the guests of Mr. Speedie, who occu-
pied a little thatehed house at the Government

af The business

varions

¢ ]l resldemses of EOVETT-

olflicka s,

headquarters, on the north shore of the island,
ad joining the Mission grounds.

As there were no cances available, we were
in a guandary as to how to reach the mainland,
but after long and invelved bargaining, we
were able, next day, to arrange for transport
The Angabunga or St
Joseph River emptics into Hall Sound opposite

in a trader’s launch.

Yule Island, and is navigable for some dis-
tance by small craft. However, the entrance to
the river is obstructed by a barricr of muod and
sand, whicl ean be crossed only at high tide
by boats of very shallow draught.  In order to
make certain that we should cross the bar, it
was necessary to aveid overloading the launch
and my heavy motion picture films, which later
provied a constant worry and encumbrance, had
to be reduced to 2,000 fect. About two o'clock
that afternoon, we managed to get into the river
and made fair progress in spite of a swift cur-
rint.

FFor several miles, the river is bordered by a
heavy growth of mangroves and nipa palms.
There were many birds here and we had our
first view of a considerable number of species,
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particularly white egrets, ibises, white cocka-
toos', a single great black cockatoo® and flocks
of pink and green Geoffroy parrots®,

After we had passed through this swampy
coastal area, the current became swifter aml
our progress was so slow that eventually we
were overtaken by darkness. We tied up al the
bank amd passed a most uncomfortable night in
a heavy downpour of rain, the prey of hordes
of greedy mosquitos. At dawn next morning,
we were again under way and a few hours later,
arrived at the landing place of Jesubaiboa,
commonly called Ishibaibo, one of the Mokeo
villagres,

A great crowd of natives, by some mysterious
mweans aware of our coming, had gathered, and
had brought a large quantity of copra, of their
own making, in the hope of selling it to th

launch owner.,  In the heat of barter, they took
little notice of that I had o few moments
in which to recover from the shock of my first
vontact with these wild looking, nearly naked
savages, It seemed fo me then that 1 eould
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never feel comfortable amongst them. Later,
I made many friends and found them, for the
most part, a lavghter-loving, loyal and kindly
people,

“.‘l'u'jll_:: 1“-}||h|,'1_| of a g‘un[l Fmrl of their
copra, the people were in holiday mood and not
inclined Lo trouble about us, though a few wlin
Ward, forwnrd and shook
hands, white man fashion.  Finally, with the
help of one of Ward's old hied boys, named Opu

remenbered e

-
aged Lo duflle
through their own villnge to Inawaia, about
Here the usual

Kaki, now become village constable, we

persuade  them to carey our
four miles from the landing.
uproar about payment ensued, resulting in dis-
satisfaction which Inter had its effect when we
trivd to et carrvicrs for the 1T‘i:Fr to the moun-
tains,
Moekeo villages, there is a
it

As in most of the

small but comiortablh house in Inawaina,

bauilt of native materials, Tor the accommodation

of ocensional visiting palrol officers. Here we
were soon installed, witl e bulky eaee k g |
Loimsbadled, willl o LN} _"- L.l_._!“?\il"rll
: o | 1 o
in a rickety police bovs™ house, aeross the way.
_"u]:-J“-ﬂ is o distreict -.I' |'|||.-‘i|,|-='1'.';1}]|- extent,
.
-
-
L]

Mountains of the Main Hange, as seen from Yule Tsbuned.
The sharp peaks in the center are known as The Needbes,
te The Gap, which separates Mafulu from the Ambo country.

fect hifgh.

At the left. Is Mount Yule, more than 10,000
Tl rriovw the right points
memntaing are ab beast fifky

T hiesat

miles diztant from Yule Island, and after seven o'cliek in the morning are wsually ohseured by mists.



S} TR A

Norcuber-Decewmber,

1029

Hull Soumcl. from Yole 1=lnd.
Away. i

barely visible aml the distant

The mainlamd, which iz no more than two miles

moiuntaing are entirely hidden by mist

aml cloud.

practically Hat and not moeh higher than sen
level. The soil is fertile and stoneless, and sup-
ports a number of large and powerful native
villages,  Iteis traversed by excellent native
tracks, so that w:

king is nol only casy but
pleasant in the drey season. During the period
of rains, which extends from December to
Mareh or April, or whep oceasional floods oe-
cur, much of the country is inuggdated and
travel difficult or impossible.  In most sections,
the primeval bush has been cut down, by gen-

erations of native gardences, and has been re-

placed by an almost impenetrable tangle of see-
ond growth, or by coarse saw grass, ten fto
twelve feet hizh,

There are many birds here, of course, bul
only one bird of paradise. This is the green
manucode,’ which is abundant from Yule 1sland,
lhr{!llgh Mekeo at lenst to Kubuna, at about 200
feet elevation, where I noted the last specimen,
as we climbed into the mountains. The thin,
piping note of this speeics is a striking feature
of the carly morning bird chorus in the low-

lands.

! .'I.rmr-amwﬁr: afer alter,

Another most interesting bird of Mekeo is
the fawn-breasted bower bird.? We examined a
number of the bowers of this species, which are
ustnlly placed close to villages or near the na-
tive tracks. We measured one, which was built
om o mound of twigs, four fect long, two feet

w

ide and fourteen inches high. T'he true bower,
built of slender twigs set in two parallel rows
at the center of this heap, was fourleen inches
long, cleven inches high and ten inches wide,
all. The “front” of the bower, and the
tips of the twigs, were handsomely decorated
with small pale green fruits of three distinet
sOTLE.

over

These bowers, of course, are used en-
Hn']:r s p]n}‘huum".\i.. and not for nesting pur-
E'"'l.‘i[‘:‘i.

After a day or two in Inawaia, devoted to the
sorting of luggage, much of which lnd to be
stored antil our return, we had oo difficulty in
getting the local people to carry our outfit the
eight miles to Inawaibui, the next village, Here,
however, we met with a distinet reverse, as
only nine hovs were willing to procecd and we

= Alphaehlapepdecn cerriniventeis recondite,
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necded ot least ﬂlil‘1_\_ We overcaome this ob Cruineen, For five davs wi continued  ouor

stacle only by dispatehing runners to Yuole [sl-
The Gov-

croment ordinarily does not undertake to secur

and, asking for help from the police,

carriers for expeditions other than its own, but

the next day a native seromeant appeared, ac-

companiced by
thanks to Mr. Speed

] ]11'i'. o e wlia,

of my. precious film Bv means best known to
himself, the sergean persnaded a sutheient num
ber of bovs L Tt » =0 that wi LM
_;!,|..:.,:.. ceeidl. Wi b nised him n present on
our return and  when renched Yule Island,
two  months later. th I i ntleman ap
J¥e ared and was pleased Lo apress his satisfa

tiom with four 1K 1 waeen, wl 1
Ward rave I i aim =

AT AT It

iy JI!.I."'. -:i!-...,

ow foothills and here we ha

ealls of

ringing Count Ragei's hi

dise.®* Thercalter, during our en sbay in

the monntaing, we were seldom out of tHie sound

of these stirrine notes, <o characteristic of Noew

march on a track Trequently almost impassable,

ever up and down precipitous  razor-backed
ridges.  Fortunately, Mokeo's mosquite hordes
had been left behind but we WOEL |'|r||-‘[:|||.|.|:m'
ittacked by the land leeches that swarmed

\ ;
wherever there was a trace of moisture, After

leavinge  Mekeo, there are 1T ||'I”.'Ij_[l"\- o the
track until one has peneteated far into the

nountaing, but at intervals of from ten to fifteen

miles, there are

sail rest houses for the benefit

ol patrol officers, By gowd fortune, we man-
il to reach shelter before the
Tharzny I everv alternoon, :I||J|||I!_l_1|'|
tlie I invariakly xi.nl.';r_:u'_\' when -

L Famn |-|-_'|_ Ve W 1ot '||_';'r.';1._-. s0 for-

Lk, W at

-.|'I|_'. twao meals rI.n']I'. while on
tee minreh, since, to aveid the rain, it was neces-
Sary as rapidly as possible,
the

western extension of the Owen Ht.'u||_|'_1.' range,

Lo |.l|."~!| [t

|'.III.'IE_'.'. we roached a ]:.1|j:|| 11 south-

known as Deva-deva, The elevation is abont

1000 feet, and the airline distance from Yule
|.-|.'1:||r| :|||]||':|l.‘|||.‘tt:'F_‘.' |'|.|T|_'|'-Ii:'l.'1' |:'|'i||'-a_ 'J.l'hi_'rg_;

had onee been a village here, from which we

Motumoln canee ab Yule Ishoned.

wbout Hfty  miles west, to hring

Thi= unwicldy vessel has eome from a

mativeamude copra to the

peodnid
Tl

triding post,

are dangerons walers to navieste,
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It s really composed of two lnrge henvy eanocs, hewn T
It is propelled by menns of =ails and oars

A mosl seaworlhy erafl. and the islnders are expert mariners.

had expected to procure native food to replen-
ish our scanty stores.  Unfortunately, we
found that this site had been abandoned.  Its
former inhabitants lad seattered up and down
the steep slopes of the valley of the Aya River,
which flows northward inte the Aduella, one
of the upper tributarics of the Angabunga.
With an immediate Tood shortage in sight, most
of our bovs promptly deserted. They were a
mixed lot, gathered from several villages, sus-
picious of cach other and constantly malinger-
ing. Really unwilling to undertake the journey
in the first place, they had made us continnal
trouble and we were not sorry to see the last of
them.

At the same time, we were left in an
awkward position, since we had neither ear-
rices for the retuen trip, nor sufficient food to
remain very long where we were,

Eleven boys remained faithful. On the day
following the desertion, one, a very intelligent
fellow, came forward shd volunteered to re
turn to Inawaia, with five others whom he would
select, and bring to us one hundred and sixty
pounds of rice we had left there. It seemed
to us unlikely that the delegation ever would

return or that we ever should see our rice. On
the other hand, we could lose little and there
was always the chanee, however slim, that the
thing might come off, After some considera-
lion, we conscuted and the party set out, each
boy carryving his blanket, a small packet of rice
and two ship’s biscuits—supplies for the trip!

As we now had only ourselves and five boys
to fecd, the strain on the commissary was some-
whal relieved,  Perhaps beeause of the redueed
size of our parly, the local natives began to
drift in, shyly at first, soon with increased con-
fidenee and in greater numbers. We explained
that we had come to get living birds of para-
dise, for which we were prepared to offer trade
goods in exchange. Ward and Koi knew the
words that represented most of the species we
wanted, so that we had no difficulty on this
seore, though the natives showed little enthuos-
insm, But when we added that we also were
in need of food, and offered them salt, trade
tobaceo and red ealico, there was an immediate
response.  From that time on, we had a fairly
constant, though amall, supply of native swect
potatoes and squash-like pumpkins, which al-
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Cpper. A track In Meken, The country here B Mab and stoneless, g amd  durlng
the dry season, the nalive paths are kept in excellenl conditlon. This sectlon lles
betwieen Tnawala and Inawalbul, and for miles Is bordered by native goflen land,

Lower A native danee in Mekeo, Thiz was a soclal affalr of importancs, to which
the village of Eboa invited the residents of ten neighboring communities.  Such
damees are continoed, without interruption, for three or four days and nights,
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The expedition’s Mekeo hemlguarters, ab Inawnhi,  Rest honses of this Dype are present in most Papuan
villnges, at denst in the lowlands, for the convenlence of pa=sing patrol officers. In the adjolning cook
Tmasar, v mganl pile of carth serves s 0o stove, |

The native dogs of New Guinea are of great interest.  Although slender In bulld, they are of undoubbed
ilingo type.  The usual color s the yellow of the dingo. as In the dog at the left, although black ones
are pol uneommon.  Most of e anfmals are pointed with while.
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Iliese erealures are among the nest Lrensured possesslong of the natives They
¢ mast important occasions, usually at danees, when (e ment is enten by Encests
alode Wild plzs abouml in the busl and young ones are often eaptured aml renred by the women.,
Pl species §= distinguizlund s Ses popeou s,

e e o

o 7 e
e

This dilspldated police bovs" hose Taced the rest house in Tnawain.
for vur large collection of birds. Mr, Ward is seen engazed in the
Lo kecp them i gowd condition,

It proved a most convenient shelter
niless round of atlention necessary

(1~]
1=}
th
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Upper, A Mekeo burial. A bower of green palim leaves, about fifleen feet likeh, Is erected apd kept

in plue during the perisd of mourning. Ceater. In Mekeo, a grenl variety of logely Croton and deli-

cately seenled Coleus planls, are cultivaled with care, in little Tfenced gardens, close Lo the looses

of e owners, The Jeaves are used for personal adormment. The pateh of onlon plants lo the center

of this garden i= an ironie comment on the =avaze’s reception of plants strange to bim.  Lower, A

Mekeo grave, after the removal of the palm sheller,  The body i= carefully wrapped In bark and staked
te the ground, the whole being covercd with a mat of palm leaves,
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Cpper, A fillage conslable of Mekeo, In oeach village of Papua that Is under
goverminegglal control, an influential native §s appoinied constabile or poellceman,
a policy that has greatly aided pacification. This individual ls Opu Kaki, a
clarncter well known throoghout Mekeo, Lower, The Mekeo village of Inawnla.
Like most Mekeo communities, it is Inrge and powerful. There are about twenty
houses at each side of the strect and Lhe population wos estimated ab three hundred.,
The house in which the expedition made its headguarters is seen nt the far end.
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Upper. Bower of the fown-breasted bower-bind  (Alphoehlompderd eerviniveniris

recandite),  The bower proper is built on o mousd of bwigs, approximalgly four Teet

long, two feet wide and fourteen inches high, Lower. Another view of the bower-

bird’s play-hou=e, The true bower i= bullt near the middle of (e mound, of finer

twig= It iz about fourleen inches long, eleven inches high and ten inches wide,
Thiz bower was decorated with three varieties of small green fruits.
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I"nhltrhr:"uﬂﬂl Boswr-hird.  dfphocklompdern eerviaivenieis recondila (Meyer),
Acdult Male.




woradiy X, i NEW YORK Z00LOGICAL S0CLETY . 241
f -1.,-1‘;‘-‘“ - - &

‘-‘ e
L

K

.

“ b =
i

Mg Twelve-wined Bird of Parmidise.  Seleacides igoolus r[—'n;-.l!n.
Adlult Male,
Lewprer— Lavwes" Six-plumed Bind of Parmifise. Poretie loresi Toeesi Homsay,
Adlult Make,
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Lesser Superb Bind of Parndise, Lophorfea siepert aminior lnmay,
Adult Male,
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lowed us to reduee consumption of our own
scanty supplies,

For some days, there was no action as far
as birds were concerned.  Then, early one
morning, a  small Doy
brought us a large white
throated pigeon. which
is now happily dwelling
in the Zoological Park,
He received in exchange a
beautiful trade knife with
shiny brass rings in the
handle. which caused his
eves to pop with admira-
tion, The glad news must
have spread, for just af- |
ter noon, we received our
first bird of paradise, a

K, eoale-boy  amal

female six-plumed.* Soon .
inkerpreter.

afterward, a female les-
ser superb® was brought in. We duly rewarded
the captors with the coveted knives bub ex-
plained that we wanted males,

By the next day, the whole region was astir
and a constant stream of natives came and
went, bringing us birds of paradise and ecarry-
ing away their booty. Beyvond doubt, they con-
sidered us quite mad and certainly they never
liad the slightest glimmer of the reason for our

LColwmba vitiewsis halwakeira,
E Parofin Tewesi” lowesi,
} Lophorian superis wminer,

seeming insanity.  In no lime, our eight hox
eages were erowded with lovely six-plumes, the
deep velvet black of their plumage set off by
the brillinnt blue of their eves and the silver
patehes at the bases of their beaks; shimmering
little lesser superbs, with great shining green
erescents on their breasts and heavy black capes
over their backs; brilliant magnificents, with
bright green breasts, and backs of vellow and
maroon, that always seemed to be just out of
pattern,  Soon we could take no more of these
but when natives brought them long distances, as
they continued to do, we bought the hirds and let
them go. ‘They alwayvs were oveycome with
chagrin when the captives seemed tq slip from
our fingers and escape into the bush.

We now econcentrated on Prince Rudolph's
blue bird of paradise,' which we kpew was
found here and was one of the main objeets of
the expedition.  The natives showed a curious
reluctance to eateh this specics, either from
some superstitions fear, or simply because the
birds live far up the sides of steep-sloped mour
tains, To reinforce onr arguments, we -
played the shining trade axes, which until/now
we had held in reserve, We had uxlwctf_}{i to get
Count Ragei's bird of paradise, with' its fine
red plumes, without mueh trouble
peared to be difficult and none ha
in. We therefore inereased its
an ax, and incloded, as a

long-tailed

ut it ap-
seen brought
alue to that of
irlorn hope, the
vird of paradise,®
the largest and finest of all
hily, which we had no
xpectation of getting.

Vhatever may have been
he cause for hesitation, the
offer of real steel axes quickly
overcame it and seon we had
word that “All boy he go
bush!" A day or two later,

by a diminutive messenger,
who stated that the Captor was
imitig in the field, in hope

A-NEW GUINEA
B-ALUSTRALIA

_ !SYDNEY
G

| of getting another. [t was a
5-- . magnificent creature, finer and
'1;':’ ' more brilliant by far than any

/ | living specimen or skin I had

¥ Paradisorais radolf,
b Epivagrhwa fostoaas meper,

the first blue came in, borne //

"
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scert  before. | cannot  find ) -
words Lo describe the beauty of ! )
its plumage and only a view of il

this splendid bird, now living in

the Zoological Park, with others )
of his kind, can give a full real- 5
ization of his radiant ecolor, . ]
Like most of the birds of parac

dise, this blue was very little
frightened, and ate “and drank

freely “‘h}:ll"'ﬁu]:] in the hand.

1 W!'I'.-"-i--lltlill‘ unprepared for the abun-

_danee of birds of paradise in this region.
They were ealling constantly all about us
and were frequently seen fiving from tree
te tree. Al first [ was amazed at the evi-
dent case with which the natives caught
the commoner species, but later 1 real-
ized that this was an essential part of their
lives. In the hbuosh, a as keen
and sensitive as a hunting animal, to sound and
In a given

native is

smell. Nothing escapes his notice,
territory, he knows where ecach bird has its
home—where it sleeps, where it feeds, where
it displays., Except at certain scasons, when
the birds are irregular in habits, he can caleh
them almost at will.

Mountain people, throughout New Guinea, do
an extensive trade in paradise plumes,
the coastal tribes, receiving in vxvhrmg:-f,
shell ornaments, lime, cocoanuts, and other val-

uables, Many tribes, skilled in the use of how
amd arrow, seeure the birds lr_\'- this means.  But
in those parts of the “entral Division with

which I am acquainted, the bow and arrow are
unfamiliar weapons and the native does  his
catehing with snare and net, usually taking the
birds aninjured. He may sct a snare in a feed-
iz tree or over a bait of fruit, holding the free
end perhaps for hours, waiting for the moment
when a quick jerk will secure the bird he wants,
Or he may use a net, skilfully woven of excel-
lent cord made from the inner bark of a tree,
placed in such a manner that the bird will iy
into it and be seized before it can escape. No
white man could hope to equal a native, working
in his own district, at such a task, Catehers
taken from one section to another are too much
frightened to work well, so that the collecting
of living birds of paradise in a bow and arrow
district is a difficult matter.

with”
ols,

After the first hlllu{;lht'n: was a cessabion in
arrivals and in ordér to attempt to enlarge our
ticld of operatio I."i/, it was decided that I should
take two ]m_'-';dui proceed to the Mafulu coun-
try, u'fli:'jl-’rh'.-i higher in the mountains, to the
northeast. It was impossible for Ward to spare
Koic“as his services as interpreter were neces-
~ary.  Consequently, T was compelled to chioose
two whaose lovalty had been demonstrated chiefly

by their actions, since thev had onlv a word or
] ) 1N

two of English and Moton between them. As
wi were unable to ex-
change ideas, I could not
understand e care with
..
wliich they guarded me on
the trip—two hens with
one chick counld not have

been more solicitous. La-
ter, | learncd from Ward
that he liad warned them,
before we started, that if
any harm should come to
me, he would give them
both a hiding!

We followed the track
from Deva-deva, straight
down the mountain to the
Ava River. followed by a heart-breaking climh
up the other side, broken by sharp elbow turns,
numbering close to twenty. New Guinea hoys
never stop on the track until they come to the

Aya, one of the
Dilredl-hoys.
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~ Cougl Haggi's Bird of Paradise. Porodisoce opoda mhmmp

Adult Male. _ E :
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Count Hagei's Bind of Paradise, Poradiseca apoda roggione Selater.
Adult Male,
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Prisfe Rudolph's Blue Bird of Pamlise, Poradisornis eudalil Finseh.
Adult Male, '
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Mountadn panoramn Trom Dilava.
iHl-\-h:i]lli.' o abilabn an unohstreled viesw,
on clear mornings, before the mists begin Lo rise,

Is Virjus Dome,

top, no matter how steep. In order to avoid the
loss of prestige which must result from any
show of weakness, I had to struggle on, though
I would gladly have given any lesser price for
a moment's breathing space. We finally reached
the summit and could look down into the great
valley of the Aduella River ar, as it is called
by the Mafulu people, the Auga, Jhere were
1"1”!_“1: ]”ll‘.'hl'.\i {l[ HE“:T' g’r.’ls:‘i I"H“HI_T:." \'ih"it:IL".
though I took this Lo be saw grass, similar to
that of Mekeo. If so, it would be far more
difficult to traverse than any bush country.
Perched high above, on a julting spur, stood
the ontlying Mission station of Popole.

I judged the distance from Deva-deva to
Popole to be no more than ten miles, but it
took us three and one-half hours to cover it
and I, for one, was not sorry when we reached
the station. 1 was kindly received by Father
Dontenwill, the resident® missionary, who had
oceupicd his solitary st for twenty vears or
more, After a hearty and more than weleome
lunch, we went on about four miles to Taruve,
the nearest village to the Mission, We had a

Thecanse of the density of he forest, it is selilom

Even them. this i3 possible only very early
The large mouninin at the right

rather embarrassing time here, as neither the
boys nor myself could speak a word of Mafulu
and we lad no interpreter.  To make things
worse, both boys were badly frightened, as the
Mafulu people have an unsavery reputation.
However, we found that a dance was just cnd-
ing and that among the guests was a native who
could speak Motu. Throngh him, we managed
to explain the reasons for our coming and to
urge that birds be brought or sent to us. 1
received full assurance of cooperation but real-
ized that nothing would come of it, since there
were pigs to be killed and 1 knew no one would
leave the village as long as a serap remained.
Moreover, in the light of present knowledge, 1
am quite sure that no Mafulu native would have
ventured into the Deva-deva country for any
sueh purpose.

I assuaged my feeling of disappointment by
cxposing all of the motion picture film I had
brought, bought at least a bushel of sweet po-
tatoes for the boys for a few sticks of tobaceo
and some matches, and departed.  After another
excellent meal at Popole, I was glad to seck the
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cob assigned to me for the night. 1 was very
tired after my eighteen miles of rough going
and the cot was a pleasing change from the
knotty poles of Deva-deva,

Next morning, while enjoving my thivd near-
Iy civilized meal, T felt very sorey for Ward,
forced to subsist on the thin fare of Deva-deva,
This fecling grew maturally inle the thouglt
that my two bovs should take with them the
remains of the bushel of potatoes, in case of a
not improbable shortage at one comp. 1 fomnd,
however, that they had consumed the lol, a feat
of which they were quite eapable,

After expressing thanks for the hospitality of
Father Dontenwill, we set out for Deva-deva,
I found that Ward

had received another blue bird of parvadise, a

arriving well before noon.
pair of Count Haggi's and a beantiful black-

headed eathird." During the afternoon theee

more blues came in, as well as a female long-
tail, a great prize.

3 dilwerocdug melanoleg aeeleaoceplnfis,
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We now had more birds than we veally had
room for and devoted the next few days to
making reed enges, which the boys skilfully tied
logether with strips of bark.  More blue birds
came in, and ab the lasl moment, n grinning
long-tail,
proved to be an immature male.

native  brought us  another which

One day about noon, loud shouts were heard
from down the track and a procession appeared,
which turned out to be our rice carriers, who
had exceeded out expectations by aclually re-
1 eaten only len
pounds of rice on the journey, had brought us

turning. Moreover, they 1
two bunches of bananas, which they knew we
needed for our bivds, and had recruited four

new carriers.  Haelh boy received double pay
for the eight davs™ joneney and the venture was
voled a complete success.

With our zew supply of riee, ib was evident
that we had a chanee to get through in a dash
for Mekeo.

we could et the thirteen mountain boys needed

However, it was three days before

Mount Ivla, as seen from Deva-devn,

the other, bearing twin villages, also known as [ola. A large garden pateh |5 seen

on the lower slope. lola ks within shouting distince of Deva-deva, but visiting
natives had a long walk to get to our eamp,

There are two peaks, one directly behind
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A maetive =anden al
higher spurs, waking their ganlens on the slopes below tielr homes,
henvy ralns sl steep ncline= make the soil dificalt 1o bokd.

Ireva-leva,

Mountain natives secm invariably Lo live on e

The eun=tant
Thar wriss barriers

in thi= gamlen seem o balieale o primitive iden of terrmcing,

to complete our team of earriers, which meant
a serious drain on our rice.  After two days on
the track, when we had reached a point known
as Deni, we found that food for both men and
birds was practically exhausted. We were three
dayvs’ proper marele from Inawaibui, the nearest
village, and*there seemed nothing to do but Lry
to get through in one day. We estimated the
distance at about thirty-five miles, which seemed
to me impossible to cover. However, we were
astir before dawn next morning, divided the last
of our rice and hard biscoits between our-
selves, the birds and the boys, and set out in
the first gray light. We made good time in the
carly coolness, but later, in the full heat of the
day, we began to lose pace, Late in the after-
noon, the boys began talking about the “hig
water,”" to which the little-used bush track we
were following would soon bring us. They
evidently looked forward to it without pleasure
and [ soon found thejr fecling was  justified.
The “big water” was an opening through the
reeds of the great Bioto swamp, half a mile
long, which was crossed on single three-ineh

poles, laid end to end. three fect under waler,
They were supported in forks formed by sticks
thrust into the roots of the reeds on either side,
and hand-poles were provided at long intervals
in a similar manner, How the boys managed
to get over with their loads 1 never knew, for
they made the erossing before us.  Two stopped
behind to help Ward and me, and their assis-
tance was needed.

Half an hour later, we came oul on the Bioto
track, two miles from Inawaibui. Here we
found our party, 5]11'.'1“'11'11 Ao the bird
We rushed to our
birds and found them gorging, as well, The
explanation of this miracle was had from Koi.
One of our bovs, who lived in Inawaibuoi, had
wone to his garden nearby and found a bunch
of Fruit vipened on a Lree, carefully wrapped in
leaves to protect it from birds and flying foxes.
In New Guinea, one hears much of the laziness
and usclessness of natives but the events of this
day had put them in an entirely different light
to me.

boxes, devouring bananas,
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Mount Kebea,  This lovely moontain, which has an altitede of aboul & goo feel, lies

belween Matstka or Valya, aml Deva-deva,  The track zizzags along the slde of the

mountain and it wos here that we =aw the first six-plumed bird of paraid<e. Keben
appenars to represent the southwestern limit of the blue bind of paradise.
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Having refreshed ourselves, we made the
short distance to the village with flving eolors,
amnd were established in the loeal rest-
house, our birds slung underneath.  There were
plenty of bananas, pawpaws. taro and sweel

ST

potatocs to be had, and all joined in a tre-
mendous meal.  Next morning, we took slock
of our birds, now somewhat recovercd from

their ordeal, We found that, for the most part,
they had come through wonderfully well,
Rested after our night's sleep, we set out on
the eight miles to our base in Inawaia, our feet
Hying over the Hat Mekeo track, which was like

a city pavement after what we had been
through, Just outside the village, the boys

stopped to comb their hair and decorate them-
selves with what leaves and flowers the bush
offered, for they were too proud to be seen at
the end of a long march in dishevelled condition.
I took advantage of the opportunity to run
ahead of them and set up my little motion pie-
ture camera, so that 1 could film them as they
entered the village, bearing their heavy bur-
dens with a lightness and grace 1 knew was
largely bravade,

After two weeks of hard work in Inawaia,
getting our birds back into condition and add-
ing to our collection of lowland species, it was
decided that 1 should go back into the middle
mountaing to try my luck, I was to take Koi
and recruit ten boys for earriers, and Ward was
to remain in Inawain and look after the collec-
tion. This time, there was no difficulty in
getting volunteers and [ chose ten of the crowd
that was willing to go. I knew all of these boys
well and we were soon on a basis of comrade-
ship ordinarily ditficult to maintain with na-
tives. They were constantly on the alert for
my safety and comfort but never attempted to
take undue advantage. Travelling light, we
easily covered, the first day, a distance that
usually requires three. Early morning of the
third day found us established in a tiny moun-
tain hamlet of four houses, ealled Kekefi. It
was perched on a sharp spur facing almost due
north. Across the valley, I could see the oran-
ite sides of Virjus Dome, with the Needles just
beyvond and the great crest of Mt. Yule, more
than 10,000 fect high, rearing itsell from the
mists in the distance,

I sent back four carriers, so that we would

YTORK Z00LOGICAL

SOCIRTY = 245
not be too mucle of a deain on the local sweel
potato gardens and settled down to await the
birds 1 was sure we should gel. Koi and 1
shared a tiny dubu with a hospitable native, who
suffercd from double cataract, and the six boys
made a rode shelter for themselves,

My ancroid showed the elevation to be 2,350
feet,

paradise, as well as the magnificent rifle bird,

Count Raggi's amd magnificent birds of

were abundant,  The people assured me that
there were plenty of king birds of paradise on
the lower slopes of the mountains and that they
Haow-

ever, several dayvs passed, and while T had some

would have no difficulty in getting them.

lovely little fruit pigeons and black and chestnut

shrike-thrushes, I received no birds of para-
dise,
what I believed to be the truth
not dancing at that season amd the only fruit
at which they could be caught had just finished.

Realizing that further waiting was uscless,

The would-be catchers finally admitied

~the birds were

we settled accounts with our friendly hosts and
set ont for Inawaian with what birds we had.
We covered the distance this time in two days
but not without some discomlort to myself, as 1
strained a knec-ligament carly in the marelr and
walked with diffieulty. I found Ward well and
happy, with numerous additions to the collee-
tion,

The time for the Morinda's bi-monthly eall at
Yule Island was drawing near, and we must
leave with lier or be caught by the impending
rains.  Angabunga Plantation, Mekeo's only
commercial enterprise, lies about six miles from
Inawain, west of the r&er, Mr, N. G. Ducker,
the managlr, was planning to transport  his
copra to Arure, his station on Yule Island, for
shipment on the Morinda,  In spite of great
imeonvenicnee to himself, he agreed to allow us
to fill a half-empty punt with our bird boxes.
This was no small favor, for it saved us a walk
of twenty-five miles or more, a mareh for which
we should never have secured sufficient carriers.
As it was, we had to muster most of the male
population of two villages, well over cighty
being required to carry our now formidable ac-
comulation of boxes to the landing.

Running with the “Swift eurrent, we made
excellent time, and cxm.‘.;.‘-t for the usual excite-
ment in passing snags and sand bars, the trip
was uneventful, We reached the mouth of the
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Upgrer Left, ghevasdeva mative bhohling o gardener bower bird, ‘This species is fre-

spueEnthy l'il'!.'ilﬂ fior its decormtive golden cresl.  Ppper vight, A six-plumed bird of

paridize &= brought o, Thi= man’s companion was =everely Injured fn a fall from a

tree, which aceounts for his carrying fwo axes.  Logeer. Our first Blue bird of

parmdize,  While a1l of the species ate readily when held in the hands, the hine

were particularly doclle and took to thelr new lves sithout making the least
troubile,
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Ihie Aya River. This river runs almost dicectly north, Uhroosh the deep valley

which bears it= pome. I must b cros=ed i =oine from Devadeva to Mafulu, The

currier whao is in the water, lost his footing and dropped a eamera kﬂ;:- swift
current. Fortunalely, it wis recovers) without damnee.
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an our birds, the '\ll'i'|1 mave o
slight shodder and her engines
stopped. We rushed to the rail
and Toumd that she was fast on
could  be
e

IS Were

a coral reef, which

seeit  distinetly  throogh
The en

reversed, in oan attempt to back

clear water.

the ship out as she had come
in but this proved to be of uo
avail. We were about five miles
ofl shore, at a point known as
Preddiele and did not feel that we
woere in any particular danger.
the

wind stiffened, and as we were

However, southeast  trade

oiside  the  barrier  veef, we

took the licavy seas full on our

View from Pepole. in the Mafulu district.  The mmantabos shown beam,  “The \||!il:- soon began to
are i the Ambe counlry, whis bies bo thee morth, seroess B Aoz =
The watives are mol wnder control and in veurs have silocked ]11h'|!||! heavilv on the o u"rlh
several palrol parties “Hh
the resalt that our cages could

river at high tide, managed to scrape across
the barrier into Hall
safely at Arure. For five davs, we enjoyed
the hospitality of Mr. and Mrs, Ducker, our
birds comfortably stowed beneath the kitehen

Sound and seon wer

of their bovs' house,
On December 8, for the first Lime in seven

vears, the Morimdae entered Hall Sound far
enough to anchor off Arure.  Between punl
loads  of I‘H!:I'.II, we got our
boxes of birds aboard  and

safely stacked under a shelter
* poop-deck. Ward
and 1 experienced a fecling of
rilief

on  the tin

amnd  congratulated
the end of our
We had only to sil
tirht, look after our hirds and
present |}' Wi

quite  comfortably, in  Svdney.

rreat
oursclves  on
troubles,
should  arrive.

We spent the next day in
Past
adicus and exhibiting oor fine
The Mao-
rinda sailed that night for Sa-
marai, the sccomd town of the
Territory, situated Fll!jlt' EX-
treme  eastern end  of  the
Island.  About the next
morning. as we were working

Moreshy, making  official

collection with pride.

5eVen

This beautifully symmetrical peak
bize called Tarove, the o=l ddista
Penebra e,

hardly be kept in position and their oceupants
were being badly shaken up. Two days later,
the sehooner Watona arvived from Samarai and
removed a few tons of feeighl and our thirty
passengers. For our birds there was no room,

so we were unable to go,

On December 16, five days after the Mo-
rinda had strock, the steamer Moentoro, called
from Rabaul, arrived on the scene.  After a

Is just opposite the Mafuly wil-
[Hﬂrll to which the expedition
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Upper. The villnge of Tarove, o the Mafulu district,

spieite different from that of Mekeo villaees. Al of the Lol el

closely together, forming an oval, The village enn be v eIMghing the

hinrs ab thwe feff of fhe homse shiown in the center,  Lower. A danee Dl it eniled

i Tarmve pmd e invarinble feast was about o take place. The liouses are

devomled with vianpds, including various frofts. yams aml bark-wrapped  bondles
of smoked wallaby meat.

Lin of constrection s

=k
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Upper, /Jr ciarrier train leaving Devaedeva for the long march to the lowlands,

The botes of birds made bulky aud cumbersome lomds.  The usual method aof

carrying in Papua is well shown, Lower. A rest on the track, The expedition §z

safely back in Meken, after a strenuous and ssceessful effort o save our collectiog
of hirds from loss through lack of food,
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The Moriwda fast on Dedele reef. Early on the first morning oul
froan Porl Moresby, on the return journey. the Moriada stroek on the
unvielding coral and was unable to free herself,

vovage, | over-houling  box
ecapes, while Mr. Ward con-
structed & pumber of new ones,
which proved excellent in prac
li..-n.'_

One morning, our finest bl

i,
bird of paradise, the fiest one
we had obtained at Deva-deva.
eseaped from a small cage in
which he lad been placed tem-
'I'll"l.lll.il:l-. 1l‘ll| WiiTe |-|||||' [1| I_!:l
low him for a time, as he flew
"ll'lnli:,'_']_'u from tree bto Erise, |:|:|‘:
we soon lost track of him, In
_n.'!1."|_-:- of offercd rewards,  wi
could learn nothine of hin amd
finally gave him up as definitely

lost. Five davs later. while

working in the aviarv., 1 was
amaxed to see onr beautiful blue

hanging on the outside of the

futile attempt to haul the Morinda into d-'i.'p wire, 1'1.'|:|1-r11||'p looking for an entrance, [ ran

water, she took off the remainder of the freicht for Ward and presently we had baited a parrot

and finally, ourselves. It was agonizing to sce  eape with fruit, a string on the open door, In

our bird boxes go over the side in slings. no time the delinquent was in his box, glad to
dropped helter-skelter into punts. Finally, they  be back where food and water were plentiful,
were landed, in the same manner, on the deck On Febroary 6, 1 sailed for New York on
of the Montoro —eages upside down, slides  the freighter Canadian Cruiger, sturdy E|.'|._|_f-.~'-||ip
smashed, food and water tins fiving. When we  of the Pacific fleet of the Canadian National
had got them below and into some semblanee of Steamship Line.  Ernest Ward, Mr. Ward's

order, we were amazed and re-
licved to find that no harm had
been done.

We !JI'":'!:&':IL‘{! to  Samarai,
back to  PPort Maoresby  and
finally to Sydney, arriving on
December 26.  In spite of the
unexpected delay and hardship,
from Yule Island to Svdney we
liad lost nothing and our birds
were landed in perfect condi-
Lion.

Mr. Ward, at a considerable
sacrifice to himself, placed his
spacions Balm

in aviaries at my
disposal. Here our birds en-
joved rest and  frecdom  for
nearly six weeks, as there was
no suitable ship  leaving for
New York, We passed the tir
in preparation for the long

@ Spon after the Moriwde Lad strock, the southieast trodes SprUnE .
As s=he lay on the seaward =ide of the reef, she was fully exposed
te the heavy seas amd wias aubjected o 8 severe pounding,
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was Lhen in progress. All of the

| nddult males are now in full,
brillinnt plumage.  The collee-

Liom ocenpies the entive tier of

eawes along the north side of

the Main Hall of the Large

| Bird House, where, thronghout
the summer and aulumn, they
were admived by greab crowds
of visitors, Of Prince Ru-
dolph's blue bird of paradise,
we  have  retained only  bwo
pairs. the three others, with
several six-plumes, having been

presented  to the  Zoologieal
Crardens of Philadelphia, Wash-
_ ington and  Milwaukee.  The

_— = - - — two remaining male blues are in

Pavo days lter, e ted-ton sehiooner Matois came up from samarmi almoest constant 1|i.-\p|.'1_'.' :luri||_|.:
s ' ,...I..;:I o ||.,,:I,I?|I\,:| __I.I,_..I.,‘.:!:. .I,..I;II‘::.;,,..Ilz.i:,lll_l_ fs the hours of daylight, hanging
heads down from their perches,

son, hnd managed to get leave from his govern-  spreading  their gorgeous colors without the
ment position, to accompany me.  Our collee-  slightest show of fear! ‘The deep red plumes
tion had been considerably enlarged by Aus-  of Count Raggi's bird of paradise may be ¢om-
tralian specimens. Many of these were ae-  pared with the golden vellow ones of the great-
quircd by purchase, but Mr. Ward, by means of  er, a specimen of whiclh we have had sinee 1626,
much hard work, managed to gather an excel-  The shining green breast plates and spreading
lent lot of the smaller species, not otherwise hoed of the lesser superh may be seen to ex-
oblainable. Through the courtesy of the steam- v a rall deseription of the displny of The blue bird of
ship officialg in Sydney, we had sceured a dis- ||Islxluj1i::|i::::lll'n‘r\il_~'|.|-|LI:-.L-m‘l.utl;.mrlil=t1.lmILI ool T

wsed smoking room on the ship
for our birds, with comfortable
quarters for ourselves adjoin-
E .

ing.

The voyage Ly :\:t'.w York,
stopping only at Panama, re-
quired forty-four days, a long
haul for our birds. However,
we had started from Sydney
with forty birds of paradise and
when, on the warmest March

21 in many vears. the Can-

L]
L Y A R e ]
. [ S —

adian Cruiver nosed her way to
hir berth in Gowanus Creels,
South Brooklyn, the forty re-
mained  alive and  well,
* * #*
Sinece  their arrim{ at the
Loological Park, the birds of

«  pontinued  to After five days of real hanlship for our bieds, the stesmer Ao far,
vielbed from Rabaul, arclved on (ke scene. Dor colbiscllon was brans-
ferred without mishap and foally peached Sydoey without loss,

paradisc h
thrive, completing the maolt that
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cellent advantage and a six-plumed may be de- To cover the cost of the Expedition, the sum
teeted at his curious dance, body plumage ex-  of $12,000, from the funds of the Zoologival So-
tended like a feathered umbrella, head plumes  ciely, was allotted by the Exeentive Committee,
waving. That this display of beauty is appre-  The total expenditure, including the final prepa-

ciated by our visitors is evidenced by the nom vation of five veels of motion picture film, was

bers who enjoy it daily. within this amount,

# List of Specimens

: COLLECTED BY TI1IE
| ZooroGicarn Sociery’'s Fxeinrrios
TO NEW GUINEA

The Erpedition left New York on weenst 0, 1928, wnd returned
March 21,1929, with forty birds of paradise, of nine s pecies, abou! 200
other birds and scveral mammals, The list ineludes i nwmher of rare

Adwstralian species secured on the refurn of the Exrpedition to Sydney.*
L]

.
16 Lawes” Six-plumed Birds of Paradise. ... . .. Parotia lawesi laweesi
2 Long-tailed Birds of Paradise..... ... ...... Epimachus fastosus meyeri
G Lesser Superb Birds of Paradise. . ......... Lophorina superba minor
! Hunstein’s Magnificent Birds of Paradise. ... Dyphyllodes magnificus funsteini
2 Count Raggi's Birds of Paradise........... Paradisaca apoda raggiana
7 Prince Rudolph’s Blue Birds of Paradise. ... Paradisornis rudol fi
# Horned Manucodes ......iiiveisnnnnnnn.. Phonggammus ferandrenii Jamesi
2 Black Manucodes .......... e T Wanueodia ater alter
o DTETR T R e R S Manucadia chalybata orienialis
1 Black-headed Catbird ..................... liluraedus melanotus melanace plhalis
1 Fawn-breasted Bower-bird ............... .. Hphachlamydera iniventris recondita
I New Guinew Friac-bird. o0 ... Philemaon navnmumc brevipennis
BeDumpnt MR e s L L Mino dumontii dumontii
L

Purple Glossy Starlings ................... Iplonis metallicus metallicus
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2 Green Glossy Starlings. ... ...o0coooooo. o dplonis eamloroides cantoroides
2 Gray-headed Mannikins c Munie caniceps
BV Pavrol “Einchess 05 s i Sl Erythrura psittacea
Y ol T 1 e ey P Paephila gouldiae
8 Chestnut-breasted Manniking ... 00ea..d Wunia castaneithorar
[ B T B LT g L Steganopleura guitata
3 Cherry Finches cAdidemosyne modesta
2 Bicheno Finches ......0.0.cc0c0ivie oo, Slizoptera bichenovii bichenvoii L
JoiSpdaey - Wishille: oc-cnmolalbve i Sy legintha temporalis
F New Guinea Pittas. ... ... LPitta atricapilla
1 Chestnut Shreike-theash ..o o ove cmanissnss Pitehui dichrons monlicola
F White-rumped Wood Swallows.......0000, Artamins lewcorhynehus lencopygialis
6 Fellivw-breasted Robing cocovevineins Kopsaltria eustralis anstralis
6 Superb Blue Wrens. . Maluwrus eyovens anstralis
4 Australian White-eves R Zosterops lateralis laleralis
6 Black-and-white Fantail Flveatehers.. .. .. . Leweocirea tricolor tricolor
2 Wonga-Wongs Pieeons 000 ool FLeneosareia melanolewea
T REwastlt | PIgeon:. ool e e e s ne st soin Reincardtoena reinwcardisi griscalinelo
1 Whitesthroated Pigeon . ...covenees oo Columba vitiensis halmaheira
6 Brown Pheasanb-pigeons . ....coviveiiiasoni Wacrapygia amboinensis cinereiee s
Blue-billed Pheasant-pigeons ... vviies il Vacropygin nigriresiris

G B i e = s B B g s B e B TS =} S 0 = e 30 M e e g s

Golden-headed Fruit Pigeons. .. ..o.0oan ...
Painted: Fruit Pigeonscoioicie oo van
Superb Fruit Pigeon

Lilac-shouldered Fruit Pigeon.......

Red-crowned Fruit Pigeons. . .........0..-

Yellow=heart: Pigeons ..o e s
Black;fronted Amethyst Pigeon............

Bustard-Pigeon
Stephanie’s Pigeons

New, Guinea Green-winged Pigeons .......

Redeneskeds Reilp v iy e s
Australian Stone Plovers.om ooiianeconan.
Giant Laughing Kingfishers. ... ... 000000,

Blue Grass Parrakeets
Cobalt Grass Parrakeets. .. ...oovnnuninnnn
Barraband

Bavrakeets o e
Yellow-rumped Parrakeets .............:.
Mealy Rosclla Parrakeets: ... ..o i,

Barnard Parrakeets

Blne Bonnet Parrakeet. ... ... voaiesius s
Crimson-winged Parrakeets

King Parrakects

Blue Mountain glorikeets. ..o e
Echidnas / .........................
Great Red Kangaroos ......coemomsroienss
Arite AR C oo e s s s

Sylphitreron ornatus gesirod

Ptilopodisens coronulatus coronnlatus

Ptilinopus superbng superbus

Chlarolreron iozona iozana
Milinopus pulchellus pulcheling

Gallicolumba rufigula rofigula
Gallicolumba jobiensis

(Hidiphaps nobilis cervicalis

Chalcophaps stephani

Chaleophaps indica r'.fir#.':rirfrfr.lrﬂ

Tomirdus tricolor grayi

Burkinus maguirostris maguirosiris
Dacelo gigas gigas

Melopsittacus undulatus var.
Melopsittacus undulatus var,
Polytelis swainsonii

Platyeercus flaveolus flaveolus
Plat yeercus adscitus palliceps
Barnardiug barnardi

Echidna hysiriz
Macropus rufus
Macropus agilis papuanus



Exxii, N, | NEW

TUORK ZOOLOGLUAL sOC1ETY s

Upper. Leaving the wharf al Samntal.  Situnted ot the extreme southenstiorn end of Papun, Samarai
I= the second town of the Territory. It is o lovely spot, <et in dellghtfully tro®enl surroundings,
Center, In spite of its secondary importance from o governmental point of view, Sumaral enjoys far
better shipping facilities than dees Port Moresby. On steamer doys, at lenst, It presenls an air of

business-like activity. Lewer, The harbor at samaray i= particolarly benutiful. This s o nallve seclion,

where the outrigzer canoe= are drawn op on the beack,
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'Lnnr-t,uiltd Bird of Panulise, Eplooekis fastosus oee peri Finaels
Fmenatire Mule,

Neee mber-Depeniber,
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