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FIVE COLOR PHASES OF (Bodignns folvur) THE CONEY
Painted from life in the New York Aquarium by Olive Earle
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TWENTY-FIVE YEARS

OF THE AQUARIUM

By MaDisoN GRANT

President lr_|’- the

MHE close of the yvear 1927 marks a quar-
’1 ter of # century in the history of the
New York Aquarium under the manage-
meni of the Zoological Society. This number
of the Society's BULLETIN ‘may with pro-
priety be devoted to some account of its
stewardship.

It was during the administration of Mayor
Low in 1902, that the Citv at the suggesiion
of Park Commissioner Wilcox, invited the
New York Zoological Society io undertake the
management of the institution.

The plan agreed upon for its conlrol was
similar to that already in operation in the
management of other museums in the City.
In each of these insiitutions the direction is
placed by the City in the hands of an incor-
porated association of citizens which provides
all exhibits from private funds and under-
takes its management, the City furnishing
an annual fund for general maintenance and
from time to time, improvement of the build-
ing. This system of public museum develop-
ment and control is in operation in certain
other cities in this country and in Europe.
Thiz method of permanent control by large
groups of citizens has resulted in most cases
in large private endowments, enabling the
various museums in New York to take rank
among the most important in the world.

In the caze of the New York Aquarium
there has followed a gratifving development
of the institution in it exhibits, its methods
of operation and its relations with the publie.
The spirit of co-operation between the Zoo-
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logical Society and the City authorities has
been maintained.

When the Aquarium was founded by the
City in 1896 the methods of aguarium opera-
tion in this country were but little developed,
A study of the modus operandi in the princi-
pal aquariums of Europe by the Director,
showed the desirabilitv of changes in eguip-
ment which with the co-operation of the Cily,
were pradually effected.

The system of pumping from the harbor
was abandoned in favor of the storage of pure
sea-water in a reservoir, which resulied in an
immediate saving of life among the marine
exhibits. This improvement in the supply of
sea water was followed by an equally impor-
tant saving among both marine and fresh-
water forms by an increase in the size of the
tanks in which they were kept. The increase
in waler space for living exhibits, made pos-
sible an increase in their number and variety.

These changes, accompanied by improve-
ment of the building by the City, led to a de-
cided increase in the number of visitors. The
attendance—originally in excess of a million
persons a vear, increased to an average of
two millions. An attendance of fifly millions
of persons during the past twenty-five vears
placed the Aquarium in the lead among the
museums of the city in this respect. The
number of visitors in 1927 greatly exceaded
two millions. The New York Zoological Park
has of late enjoved a similarly large attend-
ance. The two institutions remain in the
lead among the public museums of the City in
point of patronage by the public. The Aqua-
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rium, it may be modestly claimed, “enjoys”
a smaller maintenance fund than any of Lthem.

The Aquarium with itz never failing inter-
est for the people, has gradually acquired other
functions than that of a place for recreation.
Many of the services usually demanded of a
large public museum, have become part of its
work and szerved lo increase the duties of its
small stafl,

Its relations with the schools anid colleges
of the City have expanded, many small forms
of marine life from the reserve tanks of the
Aquarium have long been supplied freely for
clasg-room and laboratory work. Many
teachers of biology have small agquarin that
are stocked from the surplus of specimens
brought in by the Aquarinm colleciing boat,
a vessel owned by the Zoological Sceiety,

An unsolicited correspondence with teach-
ers, investigators and the general public has
developed into somewhat troublesome propor-
tions. Numerous pamphlets and circulars
relative to aquatic forms of life and the work
of the Aquarium are supplied in considerahle
numbers at little more than cost of publi-
cation.

In 1921 the Zoological Society provided
from its own funds, the sum of $65,000 for a
modern electric pumping plant which was in-
stalled in the basement. This important im-
provement makes possible the construction of
additional tanks for new exhibits in the space
formerly occupied by machinery. The City
has been asked to provide funds for this pur-
pose.

Experiments by the staff of the Aquarium
have developed a new system of aeration, by
which trout and other cold water fishes are
now carried through the warm summer
months without any of the losses which al-
ways accompanied the old and expensive meth-
od of refrigeration. It is understood that
other aguariums in this country will adopt our
method of safepuarding cold water fishes in
warm weather. The methods of management
by improved equipment worked out in the New
York Aquarium, have led to the preparation
by the director, of a work on the subject now
heing published by the United Siates Bureau
of Fisheries.

Most of the aguariums now in America were
largely planned in the New York Aquarium
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and the Director iz regarded as the dean of
aquarium men in this country. His long
gervice with the Bureau of Fisheries, his
many oceanographic voyvages with the Alba-
fross, his services on the Bering Sea Fur
Senl Commission and as fishery expert at the
Court of Arbitrations at the Hague, natur-
ally led to his selection by the Zoological So-
ciety for the task of developing the Aquarium.
Although this work has necessarily proceedad
slowly for lack of fTunds and lack of space for
growth, the Aquariom iz now recognized as
the leading institution of its kind in the waorld,

We make no apology for inserfing for the
first time in the publications of this Society,
the Divector's photograph and some personal
items concerning him.

In connection with adminiztrative duties,
Dr. Townsend has found time to publish more
than fifty pamphlets on zoological subjects
and has lectured and written much on fishery
conservation. After his voyvage to the Arctie
in 1885, he was, il we remember rightly, the
first man to suggest the introduction of the
domesticated reindeer of eastern Siberia into
northern Alaska. Later, when appropriations
were being sought for this purpose, he in-
fluenced members of congress to voite for
them. There are now more than half a mil-
lion tame reindeer being pastured in north
Alaska. The industry is already making im-
portant contributions to the supply of fresh
meat in the United States and is destined to
spread widely over the moss lands of the far
north.

The membership of the Zoological Society
hardly needs to be reminded that it has been
fortunate in the character of the naturalists in
its service, both at the Aquarium and the
Zoological Park. The past quarter century in
the history of the two institutions under its
management, inspires high hope for their fu-
ture usefulness,

e - =

We record with regret the death of Dr. C.
Kerbert, Director of the Zoological Garden
and Aquarium at Amsterdam.

An artiele by Dr. Kerbert on the habits of
the giant salamanders of Japan (Crytobran-
chus mazimus) was published in a recent
number of this BULLETIN,
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RECORDS OF COLOR CHANGES AMONG FISHES

1. Five Color-Phases of the Coney ( Bodianus fulvus)

By CHARLES 11. TownNsSEND

rious times in the past have varied more

or less from those collected in 1927, the
principal colorations of which the artist has
shown here. The color phases described by
the writer in 1908* do not correspond in de-
tails with those of conevs now in the Aqua-
rium. Few fishes are capable of as many
intergradations. Between the two phases
showing solid color—the red at bottom, and
the dark at upper right of plate Il—there are
three other distinet phases that are assumed
naturally. Persistent annoyance by the ob-
server's assistant, such as driving the fishes
from one hiding place to another, will also
produce them in varying degrees of intensity.

Individual conevs indulging in frequent
changes when first placed in the tanks, may
later take to a single coloration and maintain
it habitually with but little temporary altera-
tion. Such fishes are inclined to select a com-
fortable situation among the rockwork—
sometimes head downward in a crevice—and
may be found there dayv after day. Others
may be more active, some of them fighting
until their jaws are lacerated and unsightly.
Hostile conevs hang bull-dog like to each
other's jaws and after exhausting struggles,
return to fight again. Their colors when fighi-
ing are different from those displayed at other
times and the artist did not feel equal to the
task of recording them.

In the afternvon of September 15, 1927,
we observed that all of the conveys in the
tank had temporarily assumed the pale colora-
tion of the specimen shown at the top of plate
1I. At another time a coney that had main-
tained the dark red coloration persistently
was placed in a separate tank for observation
when it assumed and retained the pale phase.
The conevs that have been described as Bodi-
anus fulvus and its two sub-species ruber and
punctatus are all color phases of one species
as may be seen in the accompanying color

plate.

* 13th Anmual Report, Mew York Zaalogical Society,

( :RGU[’S of this species ns received at va-

When similar records of color phases of
ather species become available, the specific
names of a good many fishes will be relegated
to the lists of syvnonymy.

We did not realize at first the extent of
the color changes going on in the {anks., When
it became apparent that the tropical fishes in-
dulged in many more changes than was sup-
posed, observations were commenced with a
view to recording all the changes practized by
each apecies.

Changes in color and patlerns are caused
by the contraction or expansion of color cells
or chromatophores, which contain black. red,
yvellow or other pirments. The movement
of color granules in the color cells is con-
trolled by the mnervous syslem. The stim-
ulus to color change is received through the
eve; blind tropical fishes make no response
to disturbances or to changes in environment,
their color cells remaining inactive.

A fish having little color may greatly alter
its appearance by a mere change in the pat-
tern of its markings. The New York Zoolog-
ical Society authorized the preparation of a
series of paintings and photographs of
tropical fishes, showing the wvarious changes
in color of which each species in the collee-
tions of the Aquarium iz capahle,

The paintings which have been prepared
showing from three to eight different phases
according lo the species, may not even now
after long continued observation be complete.
Occasionally some fish furnishes a surprise by
appearing in a guise not previously noticed.
We have indeed found that with most species
an additional color phase can be produced by
stopping the flow of water until the fish be-
comes distressed, when it assumes colors or
markings different from any of those dis-
played under normal conditions.

It should not be assumed that the different
aspects caught by the artist are all that the
species under observation can present. The
responsiveness of the color ecells to the tran-
sient excitements of the fish are such that no
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two artists portray well known guises ab-
solutely alike. No two photographs are quite
the =ame even if the fish in front of the
camera has not moved. While certain gen-
eral changes in appearance are identifiable
any ong, it goon becomes evident that
imensity of color or pattern depend upon the
individual fish under obsgervation. In the
coney, the grayvsby, the red hind, the
and mos=t of the groupers, we are confronted
with such activity of the chromutopl
no two of a gpecies are ever comnlet
cal in appearance.
It is evident that the amazingly varied ap-
ces possible to tropical fishes, so readily

howr-fizh

ires, (hat

Iy identi-
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observable under the conditions of eaptivity,
have not been fully appreciated by those who
have studied them at longer range. No other
creatures can compare with the fishes in this
respect.  All impulses, reactions, movements,
find instant reflection in the kaleidoscopic
color cells.

The visitor al the Aguarinm need not expect
(o see in a short time many of the colorations
o' which a species is capable. The records
and pictures presemied here are the result of
by the recorder and
in the dusk of eve-

long-continued obeervatiog
the artist, both by day a

ning, Some of the recorded changes in appear-

ance were brought about only by experiment.

Partion of a fur seal ronkery, From a photograph made by Charles 1 Townsend in 1897,

RECUPERATION OF THE SEAL HERD
Ry CHarLEs H. TowxNsEND
&
HE fur seal herd on the Pribilof [=lands
in Bering Sea now numbers 308,870 ani-
mals of all classes, acording to the annual

census made by the Byreau of Fisheries in

August, 1927
As a vesult of long continued seal killing

at sea by British, Japanese and United States

vessels, the Pribilof herd had been brought
to a very low ebh by the year 1911, when there
were but 127,000 seals remaining. Sealing by
vessels had practically ceased to be profitable
and the killing of surplus male seals on the
Islands by the United States government had
been correspondingly reduced, A treaty pro-
viding for the cessation of pelagic sealing for
a term of fifteen yearas was entered into by
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the above named powers, including also Russia
to whom the Asiatic fur seal herd inhabiting
the Commander Islands, belonged, Under the
protection thus afforded the tide of seal life
rose steadily.

The henefit to the breeding herd resulted
from the great saving of female =eals which
has always constituted the bulk of the pelagic
catch. As the stock of =eals increased it
became possible to take move skins of super-
fluous muales of these highly polygamous ani-
mals. For the past ten vears the number of
zkinz of males available for the fur market
has usually exceeded twenty thousand. The
price of dyed seal skins sold by the Burean of
Fizheries in October, 1927, varied from $31.00
to 334.00; those sold in May, 1927, varyving
from 2831.00 to 349.00. The total number of
skins of non-breeding males taken at the
Pribilofs during the yvear was 25.0006.

Although the international fur seal treaty
expired in 1926 and has not been formally
renewed, it appears that the powers concerned
have tacitly agreed to a conlinuance of the
present status. Japan it iz intimated how-
ever, has suggested =zome modification re-
specting the Asiatic herd which in winter mi-
grates toward the Japanese coasts. This point
may later receive consideration.

The present gratifving condition of the
American seal herd indicates that the supply
of marketable seal skins will increase from
vear to year with the steady increase of the
breeding stock. There iz reason to believe
that the supply of =eal skins from the Ameri-
can herd, will in time increase to the annual
catech of 100,000 skins that was available prior
to the development of the destructive pelagic
sealing indusiry. The once common sealskin
cloak may reappear before many vears for
the benefit of wearers of furs, and thus afford
some respite to the small fur-bearing animals
already threatened with extinction all over the
world, by reason of the insistent demands of
the fur trade.

The outlook for the restoration of the Asi-
atic herd to its former commercial importance
is unfortunately, not promising. During the
world war the Commander Islands received
little protection from Russia, with the result
that the seal rookeries of those islands were
often raided by sealing wvessels, with disas-
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trous results to the stock of breeding animals.

If complete protection can be secured, there
are small groups of breeding seals remaining
on the rookeries of hoth Bering and Copper
[slands of the Commander group, that might
be sufficient for the eventual restoration of
the sealing industry on those islands.

The fur seal herd of the small Robben
Island in the Okhotsk Sea, belonging to Japan,
ig rveported (census of 192G) as consisting of
24573 animals. The number of surplus males
taken in that year by the Japanese govern-
ment wag 1,532,

It was our fortune to see the great fur seal
rookeries of the Pribilofs just forty-two years
ago, belfore the destruclive pelagic zealing in-
dustry began. The seals were then roughly
estimated at a few “millions.” In the late
‘nineties when the herd had been decimated
we participated in the actual counting of seals
remaining on the nearly deserted breeding
grounds. With the herd on the increase lhe
annual “eensus" of breeders that has been
made since then, will become more difficult and
will eventually become impracticable. As we
saw them in 1885 they were considered
“countless” in the sense that buffalo on the
western plains and antelope in Africa were
countless,

-

NOTES ON THE ALLIGATOR GAR
(Lepisostens bristechus)
By CHArLES H. TowNSEND

URING a recent houseboat cruise on the
Caleasien River in Louisiana, as the
guest of Mr. Henry D. Whiton of New
York, the writer learned something of the
habits of this large and voracious fish.
According to Mr. A. B, Goos of Lake
Charles, Louisiana, who accompanied the
houseboat, the gar deposits its eggs in May
and June. The spawning fish lies close to a
log that is partly submerged, turns on itz side
and ejects the adhesive eggs so that they ad-
here tq the log. Some of the eggs are at
times thrown above the water and lie on the
exposed surface of the log where they dry up
and are lost. Gars are often visible early in
summer when the watgr becomes warm and lie
close to the surface.
Fishermen often take them in seining.  In
a day's work several gars from two to four

L \
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Ginng Garfishes (Lepiredens fristoechnsd presented to the Aquarivm by Henry D, Whiten,
From a photngraph by Elwin E. Sanborn.

feet in length are captured and thrown ashore,
many of the smaller gars slipping through
the meshes of the nets. Gars of large size
usually break through the seines and escape.
Mr. Goos pointed out the remains of an eight-
foot gar that had been taken several menths
before, the ground being covered with its
heavy indestructible scales, The lower jaw
of this specimen measured thirteen inches in
length and is now in the writer's possession.

According to local fishermen, alligalors
sometimes fight with and kill gars. The
largest gars we have seen in the museums of
New Orleans, Chicago and New York meas-
ured not less than eight feet in length. Mr.
Whiton furnizshed a record of a twelve-foot
specimen killed on Lake Caleasien and meas-
ured by M'sieu Tata Ibert. He saw the
broken remains of the fish and says ik was so
much larger than any of the eight-foot gars
known to him, that he accepts M’sieu Ibert’s
statement.

The following letter relative to alligator
gars in the vicinity of Brownsville, Texas,
was received from the late Dr. J. L. Wort-

man, anatomist and palaeontologist, to whom
I had written on the subject.

“T have been making diligent inquiry among
my fisherman friends in regard to the habits
of the Gar. No one seems to know very
much about their spawning habits. 1t does
seem to be a pretty well established fact, how-
ever, that in March and April, the females are
taken with the eggs or roe still in them. It
is the belief of all those, who are in a position
to know most about the subject, that the
spawning season is somewhere between the
first of May and the middle of June.

“On one occagzion | saw a female Gar that
haid been taken from the Rio Grande, of be-
tween six and seven feet in length, at the
Tepehuaje Ranch, on the Mexican side of the
river, filled with roe that were apparently
ripe and about ready fo be discharged. This
was on or about the 10th of May.

“There was one peculiar circumstance in
connection with these Gar roe, above men-
toned, that was of especial interest to me, and
that was when they were taken out and fed
to chickens, they proved highly poifonous to
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Ecales of the alligntor gor (Lepirostons frisfoseiing

them. On this occasion the man who prac-
ticed the ‘stunt’ lost more than 50 chickens
within a few hours. It is a common belief
among the Mexicans that the eges of the Gar
are poisonous to all birds, but for the truth
of this statement further than it relates to
chickens, I cannot vouch.

“The Gars grow to a rreat size here, and
a length of eight to nine feet is not uncom-
mon. The greatest weight I have heard of is
150 pounds. They zeem to inhabit salt water,
brackish water, or fresh water with equal
facility. They are frequently taken by the
fishermen in their nets, while fishing for
purely marine gpecies, but their most common
habitat iz the rivers and esteros, where they
grow to a large size. When these esteros dry
up after a prolonged period of drought, the
Gars are the last to perizh, and 1 have fre-
quently seen them living in thick, slimy mud,
where one would be led to suppose that no fish
could possibly survive. They seemed to have
great vitality and are verv voracious. Tt is
said to be impossible to raizse domestic ducks
or geese around these esteros on account of
the Gars. They eat up the ducklings and gos-
lings within a few days afier they take to the
water.

“One would naturally be led to infer from
their extreme antiquity that they would show
signs of diminution and disappearance. Such,
however, does not appear to be the case, since
they appear to be abundant and vigorous, and
well adapted to their environment. That they
live individually to an extreme old age is
evidenced by the great size they attain, cou-

rhotograpled naoreal size, Scalés at lefe (rough)

right, interior surince

pled with the slow zrowth of the individual,
In this respect they appear to be strictly com-
parable with the Alligators among the Rep-
tilia, in which the size of the individual bears
a relation to the age. Thoze who are prone
to multiply species on insufficient characters,
such as those of size, as well as chanpes in
skeletal charvacters due to age, can learn an
important lesson by a careful comparison of
the anatomical charvacters of a specimen of
Gar eight feet in length and one two feet in
length. 1 dare say that the bones of one of
the large individuals if found in a fossil state
would easily take a new specific name such as
Lepisostens gigas, Lepisosteus titan or pos-
sibly Lepisostens imperator. Yet when the
truth of the matter is known they are all one
and the same species. This is practically all I
can tell you for the present of these remnants
of the Palmozoic peried.”

The spawning period of the alligator gar
may be longer than is generally supposed. In
November, 1919, the writer dissected a six-
foot female Gar taken from Calcasien Lake
that was distended with eggs to an amazing
degree. When slit open with a heavy butcher
knife the large and elongate e masses fairly
bulged up through the opening that had been
made.

There is little information in ichthyological
works sespecting the habits of the alligator
Gar,

The scale of the alligator Gar strongly re-
sembles in size and shape, the piece of chipped
flint widely used for arrow tips by American
aborigines. Being sharp-edged and of flinty
hardness, it is possible that it may have heen

L
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used for arvow tips in regions where flint was

uncbtainable. Dr, Clark Wissler of the Amer-
ican Museum of Natural History to whom 1
sent specimens, makes the following comment
on my inguiry regarding their possible use
by Indians.®

“l have found the Gar fish scuale of special
interest and have canvassed the subject with

CAMERICAN MUSEUM OF NATURAL HISTORY
Dear Pactor Townsensd:

Yol wiere Eind e

sugErsl that they nught i
while as | stated 1

ur A stalemient in o an o i
The Travels of Peter Williamson, ss fol
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our archaeclogists, but no one recalls having
found specimens associated with artifacts. It
is guite possible that with the scale stained
and weathered, it might be passed over as a
stone point and =0 escape detection,

“In any case | greatly appreciate yvour call-
ing our attention to thiz and we will certainly
be on the lockout for examples.”

th split & T of theke arrow
it this they pot the poinl, winling sonke o
thie arrow,” [p. 7775

NOTES ON AQUARIUM EQUIPMENT, METHODS AND PROBLEMS

By CuariEs H. TowNSEND

HE placing of extensive living exhibits

in a large aquarium does not by any

means imply that thev can be kept there
by mere routine methods. Constant study of
the artificial conditions of life to which they
are subjected is necessary. No aguarium can
maintain itz collections successfully until its
water systems have been perfected and all
other matters connected with the necessities
of living aquatic animals have been provided
and faithfully maintained. Frequent re-stock-
ing to make up for losses is merely evading
the problems that arise—an aquarium is suec-
cessful only when its exhibits live and thrive.
Keeping up the show by replacements means
indifferent management. The matiers here
dizcuszed will serve to illustrate the necessity
of study, experiment and profiting hy expe-
rience.

Hibernation—Many of ouor caplive fresh
water fishes cease to feed when the water be-
comes cold, =ome of them lving torpid for
months, A moderate warming of the fresh
water before it iz supplied to the fish tanks
induces the occupanis to feed occasionally,
with the rezult that they are less weak®ned by
long semi-hibernation. Losses among captive
fishes are greater in spring than at other sea-
szons of the vear. Wild fishes captured early
in the spring are subject to the same fungous
troubles that afflict captive fishes after hiber-
nation and the losses among them are greater,

We do not subscribe to the theory that
hibernation is beneficial to northern animals
merely because it is natural. It is in realily
an unavoidable test of endurance by which
thev are undoubtedly more or less weakened.
Nature eliminates these individuals whose vi-
tality is not equal to the rigid conditions
which she imposes. The survival of the
hardier under natural conditions, would be
less certain if the hibernating peried were to
be unnaturally prolonged. The flying squir-
rels that sought winter prolection in my de-
serted mountain cabin., Tailed to survive in
the uncovered heaps of clothing where they
hid. They would have been warmer in the
deep hollows of trees. We have found ground
squirrels frozen under similar conditions,
Practically nothing is known about winter
losses among pond turtles, frogs and sala-
manders that fail to dig deep enough for
safety. Captive box tortoises that winter
safelv in cellars, survive doubtless because
such situations are at least as warm as those
they are able to find out of doors. An early
springtime must be of saving power to some
of the hibernating animals,

There can be little doubt that most of the
fresh water fishes and the larger salamanders
would winter in better condition in the Aqua-
rium if the water temperatures were main-
tained at about sixty degrees. Water of nor-
mal winter temperature is satisfactory for
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New method of acrating water for trogt at the New

summer has supplanted the practice

treating city water tn

salmonidae and other fishes that continue to
feed when water temperatures are lowest,

Aeration Better than Refrigeration.—The
fresh water used in the Aquarium is derived
from the City water =svstem. Its monthly
mean temperature as it flows into the building
during July, August and September is G8 de-
grees which is above the limit of safety for
trouts and other cold water fishes. Before the
water from the Catskills was turned on in
1917, the monthly mean temperature for those
months was 70 degrees.

The Aquarium has a refrigerating plant to
provide cool water for all salmonidae in sum-
mer. Until recently it haz been kept in op-
eration as long as water temperature was
above 60 degrees. The use of a refriperating
plant involves the keeping of cold water fishes
in a “closed circulation.” None of the salmon-
idae thrive under such conditions as the quan-
tity of cold water in use is not large and =oon
acquires a high nitrate which causes losses.

Finding it difficul{ to get satizfactory re-
sults with refrigerated water used az a closed
circulation, another method of treating water
for eold-water fishes has been worked out at
the Aquarium. Three lines of one-inch pipe
have been carried horizontally across the top
of each large tank containing trout, salmon,
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whitefish and other species

naturally  inhabiting cool
walers, These pipes are
raiged o foot above the sur-
faee of the water, their
under sides being  perfo-
rated with eighth-inch holes
ihree inchez apart. The
pumerous  small  streams
thus provided, strike the

waler with force encugh to
penetrate about three inch-

es, supplying considerable
peration and at the =ame
time being cooled only

about one degree in falling
through the air. The jels

can he =0 direcled as to
maintain a current in the
tank. The results have

heen such s to show that

thiz method ol aerating and
will saflely supplant the ordinary
of cooling by refrigeration. Good
aeration is apparently of more importance to
salmonidae than mere cooling. Trout can live
in rapid water exposed to the sun, of higher
temperature than that of shaded but sluggish
streams.  With an electric fan blowing on the
numerous jels the temperature can at any time
be lowered about four degrees. The fan
seldom used and only when summer water
temperatures are highest,

By employing these methods the Aquarium
has for three seasons in succession avoided
the expense of operating the refrigerating
plant and has abandoned its use altogether.

The interesting point is that trout will live
in rather warm water of 68 to 70 degrees if it
is highly aerated, while they do not thrive in
cool water of G0 degrees hut lacking high
aeration. It would seem that owners of small
trout streams that get rather warm in sum-
mer, might greatly improve conditions for
trout By providing numerous small artificial
falls and rapids wherever the flow of the
stream might permit.

Combinations of _Spe-cftza-.—’l‘he commaon
aquarium practice of devoting as far as prac-
ticable, a tank to each species is not always
best for the fishes so placed. Many kinds are

[ --"l..."!::_._.r

method

is
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gregarious and when
grouped according to their
capacity for dwelling ami-
cably with other species of
similar size, often do better
than when kept separately.
The labeling of groups of
species thus combined is
not g0 simple, and they are
not =0 easily identified by
the visitor, but the exhihit
iz sure to be a livelier one
and the fishes find interest
in their more varied sur-
roundings sufficient to ap-
preciably prolong their
lives. Under such treat-
meni they are not so easily
fed. Active feeders may
thrive at the expense of
those that feed slowly.
Suitable combinations can
be learned only by experiment. There are
many kinds of familiar little fishes that flock
together about the wharves in tropical waters,
which can be kept together in the tanks of an
agquarium to better advantage than when sepa-
rited by species.

Acration of Sea'Waler Supply.—Aerating
the water as it iz distribuied to each exhibi-
tion tank has been found helpful. It permits
some reduction of flow, which iz worth while
economically if circulating pumps have io be
driven at full capacity. It helps in clarifica-
tion, and if the aeration is properly managed,
makes the inflowing ecurrent charged with
fine air particles, visible. A supply pipe fitted
for aeration is extended to the bottom of the
tank, whence the air-charged water rises like
a fountain, adding an element of liveliness to
the picture otherwise quiet except for the
movement of the living exhibits. It also sim-
plifies the work of inspection during the
hourly examination of the tanks at nig_ht, the
water flow being wvisible.

Such aeration is accomplished by perforat-
ing the supply pipe at a connection a few
inches above the surface of the water and in-
serting a two-inch tube of slightly smaller
diameter in the manner shown in the accom-
panying diagram, Without the smaller tube,

Nt wssl o oy
spregd at the hottom by a reclangaliar galvanized Trame,
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the air would rizse to the surface in useless
large bubbles: with it, the air escapes in a
way that pives it the appearance of a fine
white mist. We are now extending thiz new
systemn of water aeration to all tanks in the
Aquarium.

Liberated into the hottom of the tank in
this way the air carries with it to the surface
the finer particles of dirt in suspension which
float off through the overflow pipe. In some
European aguariums the water is supplied at
the surface by a strong jet directed into a
pipe leading to the bottom where the water
escapes finely aerated. The same effect may
be produced by plugging the outlet of an air
pipe with porous wood, preferably linden,
through which the air from the compressor
escapes as a “mist” visible everywhere in the
water of the tank. In the aquarium at Wash-
ington “filtros” plugs are used in air pipes,
being less likely to become swollen and clogged,
Aeration in this way is more effective than
through the water pipe, but it necessitates the
continuous operation of the compressor. In
the New York Aquarium the air compressor
is seldom used except when pumps are stopped
and water flow is cut off temporarily. At such
times mechanical aeration is imperative un-
til the flow of water is restored.



L1t ]

4

]

&

=

2
=)
b
']

4

wing the

Agquarinm

Jr..

Xew York

Exhibition tank at the

tlic mni

illust rites

Breder,




San'y-Fely, 19281

Reservoir for Sea Water—Sea water as
used in American and European agquariums
is stored in underground reservoirs adjacent
to or underneath the aguarium building. 1t
is used as a “closed cireulation” being pumped
continuously to the distributing levels, whence
it flows in turn to exhibition tanks, filters and
finally, back to the reservoir. The filtration
process which keeps it clear, eliminates, of
course, whatever minute forms of marine life
it may have originally contained. It is more-
over kept in the dark to prevent the growth
of algae. There is some loss through evapo-
ration and leakage which iz made up from
time to time, by small additions to the orig-
inal supply. The increase in salinity result-
ing from evaporation appears to be negligible.
After vears of service the storved supply suf-
fers little deterioration if properly managed.
There iz an increase in its acidity, resulting
from the wastes from the numerous animals
which live in it. Such deterioration as takes
place, iz to some extent counteracted by the
occasional additions of pure sea water of
ocean salinity.

The underrround reservoir of the New
York Aquarium was installed in 1908 after
experience had shown that the brackizh and
sewage-laden water pumped from the harbor
was not suitable for the keeping of marine
animals. The original supply of stored sea
water has been in use ever since.

Thiz reservoir of reinforced concrete and
of 100,000 gallons capacity, is divided into
four adjoining chambers of equal size, con-
nected with each other by valve-controlled,
equalizing pipes. Water returning from the
filters is discharged into the first of the se-
riez and pumped from the last.

A =mall ecentral valve chamber is equipped
50 that water may be pumped from and re-
turned to any combination of the four cham-
bers desired. As any three of the reservoir
chambers may be made to hold all of the sup-
ply, it is possible to empty them in tyrn for
such eleaning as may be necessary on account
of sediment. This has seldom been found
necessary, owing apparently to the constant
filtration of returned wgter.

A reservoir should be of sufficient capacity
to hold at least twice the quantity contained
in the entire series of exhibition tanks which
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it servex. A large supply gives the body of
waler in the reservoir more opportunity for
precipitating the finer particles of matter in
suspension.  In winter the necessary lempera-
ture can be maintained to better advantage
with a large body of water.

An analvsis of the long-stored water supply
made n 1927 which showed it little
changed, except that “its alkalinity had dis-
appeared and the high nitrate (70.00) had
accumulated by oxidation of the nitrogenous
refuse of the fishes." The most effective pro-
cedure under the circumstances was believed
to be the renewal of the entire supply and this
was accordingly done late in 1927. Consid-
ering the depleted condition of the mainten-
ance fund of the Aquarium at the time, it is a
matter of congratulation that this was accom-
plished without expense, Through the kind
offices of Mr. Henry 1). Whiton of the Execu-
tive Committee, a new supply waz brought
from the open sea by the steamer C. A. Sny-
der af the Union Sulphur Company. It should
Le noted that the original supply of stored sea
water was in highly successful use for nine-
teen years.

Placing of Aquarium Glass—The large
tank fronts of polished plate glass are very
heavy being one inch or one and one-guarter
inches in thickness. The plate is set against
a frame of three-inch angle iron built into
the masonry or concrete of the tank. In some
aguariums the glass is sel in a detachable iron
frame which is bolted against the iron frame
of the tank from the outside. In the New
York Aquarium it is sel from the inside, with-
out the uze of bolts, being held in position
chiefly by water pressure when the tank is
filled. When put in place the plate is secured
by a light strip of wood at each end, which is
held by brass screws to woodwork firmly set
in the concrete of the tank, The lower edge
of the plate rests on a strip of wood laid on
the angle iron. Between the glasz and the
iron frame a flat rubber strip one inch wide
by one-eighth inch thick iz placed to serve
both as a cushion for the glass and an aid
in making its border water-tight all around.
As a lurther precaution against leakage, the
border of the plate is packed with flexible
aquarium cement, Whether set from the in-
side or bolted on in front, it is absolutely nec-

Wis
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essary that the glass and its rubber cushion
be flat and true against the iron frame. Other-
wise cracks will develop under water pressure
and the plate be ruined. It iz no eazy matter
even for experienced aquarium men to sel
the glazz =0 “true” that it will be perfectly
supported at every part of its border. Pol-
ished plate of the thickness required is ex-
pensive, costing at the present time 375 for
thoze measuring four by five feet, and 285 for
those measuring four by seven feet. While
our share of breakage has through long ex-
perience been reduced to the minimum. it is
a frequent source of annoyvance and expense
among the newer aquariums of the country,
judging from the many letters of inguiry re-
ceived respecting the details of glass-seiting.
Extra thickness of rlass does not compenszate
for uneven pressure against the supporting
iron frame. A Jittle crack starting at the
edge of the plate will in a few weeks extend
clear across it and the troublesome and ex-
pensive process will have to be repeated with
painstaking care in order that the plate may
withstand the strain of constant pressure.

Visitors should not be permitted to tap the
rlass with canez or umbrellas. It is for this
reaszon that such articles must be checked at
the door. When under heavy water pressure
eracks in glazs are easily started.

Cleaning of Tanks.—All tanks containing
living exhibitz require cleaning at times. This
procedure causes disturbance that is more or
less harmful to the occupants. No fixed rule
on cleaning can be laid down, owing to the
varied conditions which prevail in a series of
tanks. Some of the larger fishes are affected
but little while many of the smaller kinds be-
come alarmed.

Tanks of small or medium zize are usually
cleaned by siphoning with a one-inch hose,
with only partial lowering of the water. At
timez it iz desirable to uze a long-handled
brush in cleaning the inner surface of the
glasz, The rock-work lining of the tank re-
quires occasional brushing, which “can also
be done without lowering the water. Crevices
in the rockwork can be reached only by uzing
a hose with a strong flow after the tank has
been drawn as low as safety permits.

The large tanks are half-emptied for clean-
ing by opening the bottom drains, While the
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witer is flowing out, wastes and sediments are
carefully swept toward the drain. Frequent
use of the hose siphon serves to reduce the
necessity of frequent cleaning with the brush.

Frightened fishes are liable to injure them-
selves if tank cleaning is lefl to careless per-
In cleaning fresh tanks, the
waste water goes to the =ewer line; in tanks
containing stored sea the filter.
Fresh water ianks need frequent cleaning at
times  when is troublesome.
This fungus forms quickly on bhits of uncon-
sumed food that have not been removed.

Floor pcols being oceupied by heavy feed-
ers, should be emptied daily and cleaned with
long-handled brushes if they are to be kept in
zanitary condition.

We have learned that the keeping of nu-
merous crabs, crayfishes and lobsters with
such fishes as are not inclined to disturb them
is desirable. They are not only of wvalue
as exhibits but assist in the removal of un-
consumed food unfaverable to the purity of
the water.

Injury and Disease.—There are frequently
fishes in an aquarium that have become un-
sightly because of injuries, fungous growths
or ailments less susceplible of treatment.
Fishes of the pike family may lacerate each
other with their sharp teeth but will recover
if isolated. Fishes with fins damaged in cap-
ture or transportation can regenerate them.
Sea fizshes are requently blinded by fighting
and being uselezs for exhibition must be de-
stroyed.

Fungouz growths may be checked or even
cured by the use of sall, permanganate of
potash or peroxide of hydrogen. Diseased
specimens should be removed and the tank
sterilized with a strong solution of copper
sulphate, “Water mould" (Saprolegiia) a
fungus, is sometimes kept in check by adding
a small stream of =zea water to the flowing
frezh water. It is sometimes desirable to use
permanganate of potash, 1 part to 1,000 of
water, flooding the tank with this light solu-
tion for several hours. Water mould is some-
times removed by brushing the spots with
kerosene. Sea fishes are fortunately free
from fungous troubles,

Costia, a protozoan parasite, 1s usually con-
trollable by placing a large piece of rock salt
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in the tank, against which the fishes are in-
clined to rub themselves, Strong solutions of
lime water in the tanks have been found nsze-
ful in the treatment of fehthyoplithivins.

Goldfishes suffering through failure of the
slime organs to function, have been restored
by dipping in kerosene for a minute.

Angel fishes becoming blinded by minute
flukes have been treated successfully with sil-
vol, Garz covered with crustacean parasites
i Argulies) have been cleared of the pests by
dipping in a solution of mercurochrome.
Some parasitic attocks have been successfully
combatted by vinegar baths,

It is not the intention to enter here inte
details on the treatment of ailing fishes in the
large tanks of the public aguarium. With the
common and easily obtainable fishes the usual
practice in this country is to destroy those
that are unsighily and replace them with
fresh specimens. This procedure may be con-
venient but it iz an evasion of the problem and
a confession of defeat. The flow of water, its
temperature, filtration and aeration, and the
methods of feeding and tank cleaning may
need atiention. Owvercrowding is a frequent
cause of trouble. The izolation of newly ar-
rived fishes until their condition can be ascer-
tained is desirable. The fishes may be bene-
fitted by sand in which thev often rub them-
selves, Caretakers may be unequal to the
diagnosiz and treatment of dizease but with
the help of a biologist the difficulties may
often be overcome. The numerousz books writ-
ten by fish fanciers on the care of fishes kept
in =mall aguaria usually contain suggestions
on treatment that are worth trying out but
the handling of large numbers of fishes in a
public aguarium is more difficult.

Aquarium managers are exchanging opin-
fons on the resuliz of their experiments and
there iz evidence that progress is being made.

Emptying “Well" of Aquarium Boat.—Re-
maving fishes from the well of the collecting
hoat with dip nets is rather difficult and causes
needless disturbance. This operatiof iz now
avoided by sinking into the central part of the
well a stout fine-meshed net lining before any
specimens are introduced. The net iz sunk
and spread at the bott8m by a large rectangle
of light galvanized iron. [Its top is hung on
hooks around the sides and ends of the well
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The catch as a whole is removed by simply
hoisting the net until all specimens are within
ensy reach, when they are transferred to the
tanks of the Aquarium with the minimum of
disturbance. The roomy well space on each
side of the removable net is available for
skates, sharks or other extra large specimens,

Longevity of Fishes in Captivity.—A fair
proportion of the species of fishes exhihited in
public aguariums survives under the restric-
tions of ecaptivity for many wvears. A larger
proportion being less hardy, is more difficult
to provide for, while some kinds needing foods
not rveadily procurable, or altogether unob-
tainable in winter, do not live longer than a
fow monihs. Tropical fishes kept in northern
aguariums cannot be supplied with the va-
riety of foods obtainable among their native
reefs. The restricted amount of live food
available has probably as much to do with
losses as any factor in aquarium management.

In the New York Aquarium, which iz well
supplied in summer with small marine inver-
tebrates, losses are reduced to the minimum
during more than half of the year. With
most aguariums the food supply. especially in
winter, iz dependent upon what can be found
in the markeis. Nevertheless, many of them
have records for certain kinds of fishes, that
indicate a high average of success in keeping
them.

The New York Aquarium has kept speci-
mens of gar (Lepisostens), mudfish (Amia)
and striped bass (Roccus) for twenty-four
vears. Many of these are still living, Among
fizhes which have lived twelve vears or longer
are sunfish (Lepomis) three species, rock hass
( Ambloplites), calico bass (Pomowxis) and
perch (Perea), There is a 200 pound jew-
fish (Promicrops) which has been living in
one of the tanks for eight vears. There is a
similar record for the nurse shark (Gingly-
minstoma) although it has not vet reached a
length of three feet.

Many species of groupers (Myeleropereal,
hinds ( Epinephelus) and grunt ( Haemulon)
are living in the tanks alter more than eight
vears of captivity. The list of long-lived
fishez could be greatly extended. A sea lion
( Zalophus) lived 19 vears in one of the large
pools and a giant salamander (Crypto-
branchus) is still living after thirteen years
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Another view of the exhihit shown on page 21. These fishes habmmually recline in rock cavities,
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® A vawning Grouper in the shelter of an artificial reef cavern.
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OLD TIMES WITH THE BIRDS:
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AUTOBIOGRAPHY®

By UHARLE: H. TOwWNSEND

{ insert in this BULLETIN the following article frout an ornithological jowrnal,! for the vea-
gon that it will aequaint the Zoological Socicty with the earlicr activities of the man who has
been Divector of the Aquarium for the past twenty-five years. It begins with the days when
Mights of wild pigeons darkened the sky, a phenomenon of venished bivd life that only our
older members will vecoll. It sops too little about the numerous iwew species made known to
seicnee by the aeeiter. It recalls personal relations with eminent oraithologists whe have
pessed qway. [t coneludes with acconnts of remarkable aggregations of northern bivds that

fewr persons harve seen.—M. .

Y first book of birds, a happy discovery
in our household library, was con-
tained between the covers of a bulky

report of the United States Department of
Agriculture for the vear 1856. It was a fifty-
page chapter on Birds Injurious to Agricul-
ture by Ezekiel Holmes, illustrated with
thirtyv-two full-page woodcuts after Audubon,
It supplied what I needed fairly well, the only
other work in the house on natural history
being J. G. Wood's Bible Animals, which un-
fortunately did not apply to my part of the
world. When the old home was abandoned
years lJater, I rescued this treasure of youth
and had it bound, together with another chap-
ter from the same ancient and battered report,
almost as much prized, on the Quadrupeds of
Iilinois by Robert Kennicott, the naturalist,
whose trail in northern Alaska 1 crossed
vears after.

Ornithologists would not now admit that
some of the birds dizcussed by Ezekiel Holmes,
such as kinghbird, orchard oricle and rose-
breasted grosbeak, are injurious to agrieul-
ture. They are, in fact, rather reluctant ahout
admitting that any hird is very injurious.
The Carolina “parakeet” was still common in
Holmes® day and “exceedingly annoving to the
farmers.” [ still have in my collection a fine
skin of this now probably extinet bird, taken
near Fort Myers in Florida in the early 'nine-
ties. Inexpensive books on American natural
hiztory were not as available in the 'zeventies
as they became twentyv vears later. Thbre was
no public library within reach and no one no-
ticed myv needs,

Our books being largely theological, T nat-
urally turned to Holmes* as my only authority,
for enlightenment on the passenger pigeons,
at the flights of which | greatly marvelled.

The lagt large flight of these birds in our
neighborhood, twenty-five miles east of Pitts-
burgh, oecurred in the spring of 1875. There
can be little doubt about the date, as I visited
the Centennial Exposition not long after,
where [ saw mounted pigreons for the first
time. The two evenis are closely connected
in my memory. With a single-barrelled muz-
zle loader borrowed from a neighbor, I killed
pigeons in the scattered oaks that crowned a
hill half a mile from our country home. The
older boys of the neighborhood got more than
I did. Some of them with a raking shot along
a dead limb got four or five at a single dis-
charge. Their guns were also muzzle-loaders.
The birds had heen coming pretty steadily
since morning, an occasional low-flying Aock
of two or three hundred lighting on the oaks,
while the preater bands of pigeons flew con-
siderably higher and made no stops so far as
we could see. They may have alighted on
the wooded tops of higher hills a couple of
miles farther north.

Loocking southward along the western slope
of the Alleghanies where the view was unob-
structed, we could see the hirds coming in
many long irregular “streaks"—not compact
flocks—the most of which passed during the
forenoon. The streaks or bands, mostly ad-
vancing end on, were hroad and dense in some
parts, narrow and almost broken in others,
while the far ends in some of them were {oo
distant to be made out clearly. The pigeons
may have been coming across the mountains
six or seven miles away, which here have a
northeast and southwest trend; but this could
not be determined. We had heard of a great
pigeon roost in Cambria, one of the mountain
counties to the eastward. 1 described these

L Reprinted from The Condar, September, 1927,
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flight formations to Fuertes,? who sketched
them rather successfully in his picture of the
passenger pigeons in Chapman’s Birds of
Fastern North America, but the perspective
is not altogether satisfactory. 1 did not then
know how to skin birds. The pair of mounted
passenger pigeons now in omy possession, the
wift of the late Frederic 5. Whitman of
Brooklyn, came from a roost at Grand Haven
in Michigan in 1380,

At that time, so far as natural history was
concerned, | travelled quite alone. Some lines
written by the Selborne naturalist a hundred
vears earlier, applied well enough to my lo-
calitv: “It haz been myv mizsfortune never to
have had any neighbors whose studies have
led them toward the pursuit of natural knowl-
edge; so that, for want of a companion to
quicken my industry and sharpen my atten-
tion, 1 have made but slender progress.” De-
lightful and unconscious modesty! The lit-
erary world appraised his accomplishment
quite otherwise,

They intended me for the clergy, to keep
up family tradition; but 1 was too fully occu-
pied with the natural world to econsider the
supernatural. A dentist in the neighborhood
taught me what little he knew about mount-
ing birds and I formed a small collection con-
sisting chiefly of game birds. The specimens
must have been presentable for they were
purchased to adorn the rooms of a sportsman
in an adjoining couniy and T was engaged to
make additions. This important undertaking
languished, as 1 was forced to attend country
school and devote myself to arithmetie, gram-
mar and other uninteresting matters. It was
perhaps just as well, as my nucleus of a ecol-
lection eventually went down the Conemaugh
along with the most of Johnstown.

Professor Henry A, Ward introduced me
to the museum atmosphere in 1879, when he
invited me to Rochezter. There I got ac-
quainfed with F. A. Lucas and W. T. Horna-
day, then in hiz employ. The three of us later
found our several ways to the National Mu-
seum and eventually turned up in New York,
each as the director of a museum in that city.
We are still sitting on the lids of those insti-
tutionz. Although on a commercial basis the
collections at Ward's natural science estab-

*The late L. A. Fuertes, bird artist,

(ol NXXNT, Moo 1

lishment were varied and accesszible, and there
was a fair working library, in which I read
industriously. Training in museum methods
is one of the ways in which embryo naturalists
get staried on their careers. Some of the
yvoung men employed as preparatenrs in os-
teology, taxidermy and other museum work,
became college professors, explorers and mu-
soum curators. The late Professor W. B.
Barrows who wrole much on the birds of Ar-
genting and Michigan, was among the “alum-
ni” of Ward's, as were also George K, Cherrie,
Carl Akeley, Prof. Henry K. Crampton, of
Columbia, Prof. W. M. Wheeler, of Harvard,
and Prof, Ward's son Henry, At that time
we woere preparing collectionsz for the Museum
of Comparative Xoology on a large order from
Alexandery Apasszix, with whom 1 sailed later
in the Albatross,

In 1882 they took me into the Philadelphia
Academy of Natural Sciences on my own
recognizance, plus a leiter of recommenda-
tion from Professor Ward, where I dabbled in
ornithology and other zoologies, with great
personal satisfaction, but to little scientific ef-
fect. 1t took me a long time to find myself,
enjoying as I did, evervthing in nature from
birds to pollvwogs. The all-around naturalist
misses in considerable degree the distinetion
that attaches to the work of the specialist.

While at the Academy I had some acquain-
tance with Edwin Sheppard, the arfist, and
the venerable Titian Peale. Sheppard, a tall dis-
tinguished looking man, was drawing birds on
little blocks of wood for Coues' Key to Naorth
American Birds to be engraved by Nichols.
I there saw many familiar bird cuts in the
making. T recall his telling me one day that
he was among those who surrendered to Gen-
eral Grant at Appomattox. His woodeuts do
not appeal to bird men in these days of abun-
dant photographs and colored plates, but they
have a charm of their awn, They are in-
stantly recognizable portraits of the species
they represent. There is a delicate expres-
sion of light and shade, and the birds are
properly balanced on their legs despite the
fact that they were drawn from old museum
specimens often indifferently mounted. Shep-
pard like many anotfer bird artist had the
habit of sketching in a background in which
most of the distant landscape appears below

iu
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the bird standing on the ground. It must be
somewhat of an accomplishment to get a
glimpse of the horizon between the legs of a
wading bird. But I am not an artist. Gur-
don Trumbull used nearly a hundred of Shep-
pard’s birds as electrotvpes in his Names cnd
Portraits of Birds, and 1 was mightily pleased
when W. L. McAtee reproduced fifty of these
in a recent doecument of the Biolorical Sur-
vey. The camera has given us a new or-
nithology since Sheppard’s day.

Mr. Peale kindly allowed me the use of his
Audubon, a volume at a time, my first ac-
quaintance with his work. Later, in the Al-
batross 1 sailed in Peale's wake in Poly-
nesia, where he had collected and painted
birds while with the Wilkes Expedition sixty
vears before. During that vovape we picked
up four hundred birds of ninety-three species,
on thirty-three different izslands, many of them
new. They were reported upon by Alexander
Wetmore® and myself, Wetmore with his
greater ornithological ability doing most of
the work.! Peale’s collection in the National
Museum furnished most of the material for
comparison. Some of the islands were then
visited for the first time by naturalists.

At Whitsunday, an uninhabited atoll of the
Low Arvchipelago, 1 shot a sandpiper of a
species (Aeelimorhiynehius parvirostris) first
taken and described by Peale, no other speci-
mens being known. Conditions were unfa-
vorable and my boat was the only one that
succeeded in making a landing at this remote
but famous atoell. The only other bird 1 ze-
cured there was a new warbler (Conopoderas
rara). Darwin saw this atoll from the deck
of the Beagle but could not land. His pic-
ture of it is copied from Beechey's Vopage.
My own, published by Agassiz, was taken
from the top-sail yard of the Albafross. This
was an oceanographic voyage in charge of
Agassiz, and our stops were brief except at
islands where supplies were renewed. The
collecting of birds was largely dependent upon
my personal efforts. The skinning had to be
done at night after the ship's laboratory had
been cleared of the day's deep-zea dredgings.

At Philadelphia, Sptncer Trotter, W. E.
Saunders and W, L. Baily were the only
young men among my associates who made
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uze of the Academy’s large collection of birds.
Baily one day brought in a hybrid sparrow
(Junco-Zonotrichia) of which 1 prepared a
description and K. T. Seton a colored plate for
the Ank. Hybrids between distinet genera of
sparrows are rarities and ave interesting as
throwing light on certain apecies
known only from single examples.

When I met Professor Baird,® in 1883, he
at once inquired as to my relationship with
J. K. Townsend, the ornithologist. All 1 could
sav was that we probably had the same Phila-
delphia Quaker ancestor, mine having arrived
there with William Penn in the ship Wel-
endnte in 1682, Prof. Baird gave me a job in the
Fish Commission and within a week sent me
to the salmon hatchery on McCloud River,
California. Knowing that T was something
of a colleclor, he wrote personal letters from
time to Lime requesting that certain birds be
secured. 1 collected about two hundred spe-
cies there and around Mouni Shasta before
it was time to start back to Washinglon.®
Professor Baird thought there was a chance
of finding white-tailed ptarmigan on Shasta
and I followed the timber-line clear around
the mountain: and then I tried Lassen Peak
awhile before giving up the search. Lassen
became an active volcano thivty years later
and deeply covered my old collecting ground
with ashes. 1 joined a party of the U. 8.
Geological Survey for a few weeks that sum-
mer (1883) and participated, zoologically, in
the survey of Mount Shasta.

Fish cultural duty in California was fol-
lowed by a cruise with the Albatross among
(he Bahamas in 1886, Our capture of speci-
mens of the long-missing Kirtland warbler and
soveral new species in the Bahamas was a
matter of greal interest to Prof. Baird. Sir
Henry Blake, the governor, came on hoard
often while we were at Nassau, when [ taught
him to skin birds. This attractive and cap-
able Englishman was afterwards governor of
the British colonies of Jamaica, Newfound-

obacure
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land, Queensland, Hongkong and Cevlon. He
facilituted my bird work in the Bahamas, and
one of my new birds from Abaco was named
Centurns Makei, According to our experience,
England alwayvs had fine officials in her col-
onies,

In 1885, 1 accompanied the U, 8, 5. Corwin
on a vovage to kotzebue Sound and went with
Lieutenant John Cassin Cantwell, a nephew
of Cassin the ornithologist, on a two months'
trip up the Kowak River. We were the first
white men to veach itz headwaters. 1t was a
hard drive every dav, and we often stood
walst deep in the icy water getting our launch
off the =and bars; but I manuged to pick up
fiftv-two species of birds while above the
Arctic Circle. The boreal species were to be
expected. but to find such common home birds
as robin, swallow, shrike, water-thrush, rusty
blackbird, kingfisher and others, was to real-
ize Tor the first time that birds do considerable
moving about. During the trip Cantwell told
me more or less about Cassin, but I have no
notes on the subject. At the Pribilofs 1 gol
the Asiatic stint (Tringa damacensiz) which
wis as far off its beat as the stray eatbird 1
found at the Farallon Islands in 1894, Both
records remain unigue.

After that came a trip to Honduras in 1887
which yielded hundreds of birds and a dozen
new species.  Professor Baird gave me a let-
ter to Mr, George N. Lawrence with whom 1
spent an evening before sailing from New
York. A student of tropical birds, he talked
about the birds I would likely find in Hon-
duras.

This trip included visits to Grand Cayman
and Swan islands in the Caribbean Sea. 1
am unable to recall anything in outpouring
bird-song comparable with the early morn-
ing chorus of the mockingbirds (Mimus or-
pheus) at Grand Cayman. The continuous
volume of melody came from every part of
the surrounding shore of the little bay where
our schooner lay, as though each of the host
of musicians was producing his entire rep-
ertory. It was the waking call for all on
board. The only approach to it in my expe-
rience was the singing of the large babbling
thrushes (Conopoderas pereernis) of Nuku-
hiva, in the Marquesas. The woods rang with
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their melody and it was not uncommon to
hear geveral of them singing on a single tree.
They were by far the hest choristers of Poly-
nesia. Herman Melville, in Typee, that clas-
gsic of Polynesia, said the Nukuohiva birds
were all songless. Being the captive of canni-
bals, he probably had more important matters
on hig mind than birds. Anyway he was
wrong.

Swan Island was visited by a naturalist
for the first time when 1 landed there. 1
collected thirly species of birds, certainly all
that were present at that time.” Visiting
Swan Island twenty-two years later, Perey R.
Lowe®, now of the British Museum. found
some changes in the bird life. The black ani
(Crotophage ani) had established itzelf there,
posgibly from Grand Cavman, 185 miles dis-
tant; but he searched in wvain for the red-
legged thrush (Mimocichla rubripes) which
was well represented in my eollection.

To enter Honduras at the mouth of the
Segovia River was to enter the tropical jun-
gle for the first time and have acquaintance
with toucans, trogons, scarlet macaws, bril-
liant tanagers and others of the feathered host
of gorgeous attirve. The first camp a few miles
up the long river which separates Honduras
from Nicaragua, was beside a tree in the
open colonized by cheerful hang-nests ((s-
tinops montezumac). A score of yard-long
nests swung from the higher branches, sug-
gpesting at a distance strange fruits rather
than the treetop cradles of young birds. My
Indian canoe-men salvaged the bodies of the
birds I skinned and put them in the pot along
with that of a spider monkey. 1 did not al-
ways participate in their feasts: but some-
times there were delectable pigeons and river
turtles, with occasional deer. Farther up and
weeks later we entered an open pine forest
where scarlelt macaws gathered in the high
trees like grackles at home. Following the
river, the only thoroughfare far inland, with
nature’s bird and other riches abounding, the
half-enchanted naturalist thinks little about

F Catalegue of a Collection of Birds made Ly M AF
Toawnsend on Islands in the Cariblean Seq ;.:':] ih' ||1‘£:'1th1_'
;I)-a 5-}1»:1 Kidgway, DProe. U, 5, Nat. Mus, X, 1537, pp.
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-
YA Naturalist en Desert Islinds. By Vere
Witherby & Ca., London, 1911, 300 pp., 32 il & Lowe.

* A Naturalist in the Straits of Magellan, () i
g'qvﬁ-numd. Papular Science Monthly, Juty, I'L‘!E.Hp:}.lm
ills,
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turning back, and the enchantment lasts until
he has drifted out again.

Professor Baird had arranged for the Al-
batross to go to the Pacific in the autumn of
1887 but did not live to see the vessel start.
We got birds at many points arvound South
Ameriea, especially in the Straits of Magel-
lan® and at the Galapagos Islands. The lat-
ter collection supplied the material for Ridg-
way's Birds of the Golopegos, supplemented
by another collection when 1 re-visited the
islandz on the Albalross voyage of 1891,

In the Straits sea birds were constant ob-
The nesting place of cor-

black-

jects of interest.
morants were marked by
backed, white-breasted birds, acres in extent.
From low island levels Cassin terns rose in
clouds of protesting thousands when our boats

maszes of

grounded.

Steamer ducks kept well ahead of the ac-
tive oarsmen, their fAightless wings aiding
their webbed feet in a manner suggesiive of
paddle wheels uzed as auxiliaries to screw pro-
pellers, trailing a foamy wake a hundred yvards
behind. The species belongas exclusively to
southern South Ameriea and is altogether the
mast notable bird of the Straits region. It is
said to weigh over fifteen pounds. While it
can not, or at least does not, fly, and is seldom
inclined to dive, the rapidity of its progress
over the surface long ago attracted the atten-
tion of explorers and navigators. Mozt ob-
servers are of the opinion that the wings move
alternately when in metion. An occasional
penguin—that flight-less, burly diver pecu-
liar to Antarctic seas—only showed himself
above water in porpoise-like leaps and was
seldom easy to gel.

The diving petrel, also Antaretic in range,
was by special request a mark for all guns,
but no specimens were taken. As a quick
diver it is a little brother to the northern
auklet, which it resembles in appearance and
to some extent in habits. When at large
there iz nothing in its actions to suggest the
petrel. It strikes down into the water from
full flight, emerging farther on, fairly burst-
ing forth into the nil-‘with wings in rapid
maotion.

The barred Magellan geese are important
on account of their abundance. This bird is
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a resident of the resion throughout the vear.
It is an inhabitant of the open plains and
mountain slopes and is a land rather than a
witer species, It occupies the open country
of Tierra del Fuego in enormous numbers
and has contribuled more to the food of the
white settlers now establishing sheep ranches
in that country and in Patagonia than any
other wild creature. The most familiar bird
of the Straits is a species of creeper which
follows the hunter constantly through the
forest. The Cape Horn wren is as sauey as o
wren can be, and the marsh wren creeping
throurh the grass like a mouse, is almost fam-
iliar enough lo be caught with a butterfly net.
Of the hundred or more species of birds to
be found along the Strails we obtained about
sevenly, three of which belonging to the fam-
ily of “wood-hewers" were new to science.
Our hird collection numbered one hundred
and sevenly specimens in all,

We are indebted to Darwin for the first
accounis of the peculiar land birds of the
Galapagos, “the importance of which in their
bearing upon the study of natural science has
never been equalled” (Salvin). Habel col-
lected there in 1868, and two smaller collee-
tions were made later by others.

After running a line of deepsea soundings
from Panama, the Albatrozs turned us loose
on these classic islands for eleven arduous
but wonderful days. There was help in the
collecting, but 1 worked until midnight at the
preparation of bird skins, leaving to others
the preservation of reptiles and such miscel-
laneous zoological plunder ss each returning
boat dumped into our upper and 'tween-decks
laboratories. Evervbody was drafted includ-
ing the surgeon, who helped to press plants,
while boat crews swept the beaches with seins.
There were eighteen tortoises crawling about
the deck when we gsailed, one of them big
enough for the sailors to ride. The giant
land tortoises for which the archipelago was
named, had already disappeared from some of
the islands and were scarce on the others.
Ships had been carrying them away in large
numbers for three centuries, [ once made a
study of whale-ship log-books to ascertain
what the whulers of the nineteenth century
did to the tortoises and found that seventy-
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nine ships carried away thirteen thousand
tortoises, '

Half of the land birds are finchez. In the
peculiar Geospiza finches of the Galapagos, of
which Ridgway™ recognizes as many as twen-
ty-two species, all the males are black., In a
few species the bill is thicker and heavier
than in any other members of the Fringillidae,
while in most of them it varies amazingly in
size and form,

We did not collect many water birds, be-
lieving that our limited time should be spent
on the indigenous land birds. In this way
we missed a prize—the short-winged and
absolutely flightless cormorant which remained
unknown until 1898. Another water bird of
unusual interest because of its geographical
pogition on the Equator, but which we did
not overlook, iz the Galapagos penguin. |
have living specimens in the Agquarvium that
are as lively and engaging as any birds could
be, I aften lift them out of their pool, to fol-
low me about the foor.

Investigations in the North Pacific kept
the ship busy for several years. We sur-
veved the fishing grounds along the northwest
coast and in Bering Sea; sounded the route
for the Hawaiian cable; mapped the seal rook-
eries of the Pribilof and Commander islands;
participated in the Bering Sea patrol and
charted part of the Aleutian region. 1 sent
many birds to Washington after these voy-
apes, all secured at random as opportunity
afforded. This was entirely unauthorized
work by a voung man supposed to be fully
oceupied with fishery and other investigations.
During this northern work we had our pro-
longed controversy with England over “The
Bering Sea Question.” “Pelagic sealing” and
“seal rookeries” became household words,
The Albatross staff had to study fur seals
ashore and afloat and supplied much of the
matter that filled volumes of pubic documents
on both sides of the Atlantic., I never stopped
the voluntary picking up of birds when the
Albatross visited out-of-the-way places. While
the detailed instructions sent to the ship be-
fore each vovage might cover a wide field of

T’I‘h;-ﬂ;;l.: vgos Tortoises in Helation to the Whaling Tn-
dustry. ‘11“1_["!,"". Hazkins Townsend.  Zoologica, N, Y. Fwol,

Sue, IV, 1925, ppe 35-135, 11 pls.; magp.
o Cyeator of Birds, T, 5. Nattonal Museum,
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fishery and oceanographic investigations, or-
nithology was not included. Mr. Ridgway,
however, never failed to send me a list of
desiderata, and when 1 had a run ashore in
the Fijis, or anywhere else, it was invariably
with a gun and a fishing creel for birds. Ac-
cording to engine-room rvecords, the Albatress
stenmed over 200,000 miles while 1T was with
her and the birds sent to Washington num-
Lered among the thousands. When the ship
was sounding or dredging in deep water 1
often lowered a boat and shot petrels, but we
never pot the long-missing Hornby petrel, of
which Mr, Ridgway sent me a colored sketch
that hung in the ship's laboratory for years.
Later on, Chapman'® found the Hornby petrel
common on the ecoast of Ecoador. The second
and third specimens of ithe least petrel which
had been missing for a1 quarter of a century
obligingly flew aboard the ship. one in Pan-
ama Bay, the other off Acapulco. An elec-
trically lighted ship is a good target for night-
flving petrels. 1 have captured twenty in a
single might. We got many petrels also when
the ship was under way by trailing a long
cod line astern, from which were suspended
numerous threads with small fish hooks at-
tached. The petrels swinging from side to
side in the ship's wake often got their wings
hooked, then the cod line would be hauled
in.

The new species of birds were generally
deseribed by somebody before 1 got a chance
{o visit headquarters; but I succeeded in at-
taching my name to a dozen or more by side-
tracking some bird collections at San Fran-
cigeo and taking them to Washington later
on as personal baggpage. It isn't safe to leave
undescribed species where ornithelogical
nomenclators are prowling about. Mr. Elliot's,
for instance, found some novelties in my col-
lection of Aleutian ptarmigan; but I had at
lpast the fun of shooting them on the mossy
mountaing of Attu, Aggatu, Kyska and
Adak, “to say nothing of Atka and Unalaska.
And what joy for my setter, who was a sailor
for vears!

At Cocos Island, %’raf&sanr Agasaiz, then

w ML Clhapman, Curator of Bird=, Am, Muyseum of Nat-

nral ||ilul4-|'il-'.
¥ G Elliear, Ornithologist.
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in charge of the Albatross, gave me a whole
day ashore, which was productive of bird
rarities.'* Cocos lsland, visited many limes
by seckers for buccaneers” treasure, had been
visited only once before by naturalists when
H. M. Suwlphnr called there in 1340 and
found a peculiar cuckoo (Cocegzig forvugin-
I secured two morve specimens of this
a new genus and species of {lveatcher
I Nesotriccus ridgwayi) and  specimens of
FPinaroloxias inorpafa, a small finch-like bird.
previously known from a single specimen and
wrongly attributed to the Low Archipelago.
The rocks along shore at Cocos are covered
with the names of whaleships that went there
for water during the early part of the nine-
teenth century. Cocos is small, hizh, well
wooded and has some small streams. If 1
had to be marconed on a small uninhabited
island I think I'd seleet Cocos.

Malpelo liez to the southeast of Cocos on
the Panama-Galapagos course. [ lowered a
boat and tried in vain to find a foothold at
the northern end. This apparently inacces-
gible rock is a mile long and nearly a thou-
sand feet high, its top a guano-whitened hird
rookery. I did not try the other end where
the sea was making a turmeil. I shot four
fork-tailed gulls (Creagris furcalvs) from
the boat and saw others on the cliffs. This
was a new locality for Creagrus. Only three
specimens of this bird were known prior to
the voyage of the Albatross to the Ga'apagos
in 1888, when 1 shot two at Dalrymple Rock
off Chatham Island.

The Albaiross once dropped anchor at the
Revilla Gigedo Islands, 100 miles southwest
of Lower California. While the zeining crews
were sweeping the beaches for fishes I had
a profitable day ashore with the birds. The
results were five new species, a hurrowing
owl, a dove, a wren, and two petrels. Twenty
of the petrels came on board at night, six of
which were skinned. This was the first visit
of a naturalist to Clarion and San Benddicte,
the other island, Socorro, having been visited
by Grayson, the ornithologist, tweniy years
before when several new land birds were
found. The islands off*southern California
similarly rewarded my bird collecting efforts.??

After a time it fell to my lot to direct the

vHsl.
rarity.
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work of the ship. During investigations in
the Lower California region, when there were
in the ship's company efficient helpers in thz
labor of bird skinning, we gol 800 birds of
159 species from the Peninsula and from
islands in the Gulf.'"* A dozen species came
from Tiburon Island, the first and, so far,
the only birds known f[rom that large unex-
plored island.

I think I never saw
bird in greater numbers within a limited area,
than when the Albatross entered Yukon Har-
bor in the Shumagin Islands; evervons on
board mnoticed the increasing numbers of
crested auklets as we passed in.!? The sur-
face of the waler was covered and the air
filled with them. This lonely and aninhabited
anchorage was apparently oceupied by crested
auklets io the practical exclusion of other
hirds., Large flocks launched themselves into
the air from the lofty cliffs and careened
toward the vessel with great speed and loud
whirring of wings. During the long eve-
nings the birds were amazingly active. We
tried the effect of a long blast of the whistle.
The result was startling: bird legions shot
out from the cliffs to join the amazing num-
bers already in the air and on the water. It
was a surprising and memorable ornithologieal
display, even to those of us who had seen the
almost unbelievable numbers of murres that
revolve, like the rings of Saturn, about St
George Island at the Pribilofs.

Other memorable appregations of birds
were provided by the sooty shearwaters that
sometimes pather at sea in vast numbers both
north and south of the Aleutian islands. We
saw at least one of these preat congregalions
every summer, but one seen southwest of the
Shumagin Islands surpaszsed all our previous
experiences with them. To discuss their num-
bers in commonplace terms of millions would
not convey the imprezsion made upon us at

1 gingle species of sea
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Sea-horse sculpture,  These sea-horse figures madeled in clay are 1o be regproduced in terra eotta of o golden

color aml aftixed o the wall of the Aquarium just above the entrance 1o the buililing, “The seolpture as &

whale measares roughly three and a hali feet in diameter and will secnpy a vacant lunetie measuring sevei

and onechali feet in width by five Teet in height.  The modeling in clay was done by Gerteode Boxle after
i tlesign by the Iirector of the Aquariom.

the time. The birds were no more to be num-
bered than *“the innumerable company of the
stars.” The sea was smooth and the Albatross
waz making about eight knots through the
bird-covered area, which extended as far on
both sides as it was possible {o see from the
top-sail yard. It was “Alaska weather"—
inclined to be hazy and the horizon not very
clear. Immediately ahead the birds kept ris-

ing and moving out of the ship’s course. The
rather narrow belts thai were disturbed on
githersside rose and moved forward, joining
the continuous flight of those ahead, which
gradually tended to windward toward the left.
The log of the Albatross might show how
long we were crossimg the avian galaxy., Tt
would be worth looking up.

It was not my destiny to go very deeply

ad
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the time. The birds were no more to be num-
bered than “the innumerable company of the
stars.,” The sea was smooth and the Albatross
was making about eight knots through the
bird-covered area, which extended as far on
both sides as it was possible to see from the
top-sail yard. It was “Alaska weather"—
inclined to be hazy and the horizen not very
clear. Immediately ahead the birds kept ris-

ing and moving out of the ship's course. The
rather narrow belts that were disturbed on
eithersside rose and moved forward, joining
the continuous flight of those ahead, which
gradually tended to windward toward the left,
The log of the Albatross might show how
long we were crossime the avian galaxy. [t
would be worth looking up.

It was not my destiny to go very deeply
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into ornithology., The long vovages with
Agrassiz, alwayvs illuminated with hiz enthu-
siastic talk in the ship's laboratory, amounted
to a course in oceanography, which tended
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away from ornithology and eventually an-
chored me at the Aguarinvm. In this fishy at-
mosphere only the szea birvds, pelicans, gulls,
anid penguins remain.

A dousble porthe that wis found in Cola,

A DOUBLE TURTLE
By CHARLES H. TOWNSEND

N the December number of the Scientific
I Monthly, Professor 8. Hoffman Derickson

describes and figures a yvoung twin turtle
i Clhirysemys picta) having two separate heads
and necks. The dorzal region consists of two
carapaces united laterally, the margins of
which form a median ridge. The ventral por-
tion of the body shows little evidenee of twin-
ning. This twin turtle has four legs. *

Many yvears agpo 1 was given the photo-
graphz published herewith, which show a
young twin turtle whose two nearly perfect
carapaces and plastrond® are united posteri-
orlv. The heads and fore legs appear to he
normal, while the hind legs are developed on

Repraduced from the Havana 1 Wondo,

one side only. The posterior marging of Lhe
carapaces unite in an upward projecling hut
rather broken ridge, while the plastrons are
united apparently very firmly, their union be-
ing depressed. There appears fo be zome in-
dication of a tail on the side hearing hind
legs. The united turtles were evidently dead
and somewhat dried when the photographs
were made. These photographs are now faded
and dim and do not permit of a detailed de-
scription of the specimen comparable with
that of the living twin turtle described hy
Professor Derickson, which lived (hree
months. Nothing iz known of its history ex-
cept that the photographs were made at War-
saw, New York, at sometime prior to 1905
when I received them. A letter of inquiry
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addressed to the professional photographer
who made them, wag returened Trom Lthe post
office al Warsaw,

In CGelober, 1927, 1 received from Mre. Ar-
ture OQjeda of Havana, a picture of o fwin
turtle published in &0 Mondo, 8 newspaper of
that eity., He identifies the apecies ns Kpiys
degewssata Trom o Coban stream and stotes
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Young double furtle (Chrysemys gdetaty Ventral aspect,

.
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that both hewsds with their eves and longues
wiere functioningg,  This turtle was aboul o
month old,  The newspaper cul is reproduced
herewith,

Az Professor Devickson sayvs, examples of
twinning with various degrees of union of
twa individuals arve nol S0 common s Lo pass
unnoticed,

Fliotagraph by Otis of Warsaw, New Yok,
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FOUR COLOR CHANGES OF (Sparfioma abildgeardi) THE RED PARROT-FISH
Painted in the New York Aquarium by Hashime Murayama
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RECORDS OF COLOR CHANGES

1V. Four Color Changes of the Red Parrot-fish

AMONG FISHES

(Sparisoma abildgaardi)

By CHariLEs H. TOWNSEND

Parrot-fish (Sporisomae abild-
gaardi) is one of the most interesting
among the species subject o sudden

changes in color. The changes occur fre-

quently when the fishes are in motion and are
decidedly marked in character. In the bright-

est and most conspicuous phase there is a

brilliant and nearly uniform red on the under

surface and the lower fins. The color comes
like a sudden blush, reaching its intensity in
two or three zeconds. The sides and the up-
per surface at the same time quickly turn very
dark brown, especially on the margins of the
seales, with the resull that each scale is sharp-
Iy outlined. In the second, fourth and sixth
rows of scales, counting from the dorsal, each
third, fourth or fifth =cale in the row remains
pure white, riving the fish about sixteen reg-
ularly distributed white spots which in the
dark phase, are very distinet. The head and
the dorzal fin quickly become darker; the pale
pink of the tail turns crimson red, its pale
bands becoming pure white. In this scarlet
livery, with white trimmings, the red parrot-
fish is a very showy creature. In iis palest
phase, the fish iz almost colorless and nearly
without markings, resembling a dead fish
from which color has "disappeared. In the
dark phase, the swimming fish, especially if
disturbed by its companions, will sometimes

HE Red

turn pale below, and the red wholly disappear,
while the darkness of the upper parts will re-
main unchanged.

When the change from the dark to the pale
phaze takes place slowly—say, in five or six
seconds—the obliteration of the different
marks and colors can be easily followed with
the eyve. More often the change is instanta-
neous. When the two extremes of coloration
are shown in separate fishes, as is often the
case, the casual observer naturally supposes
there are two species in the tank.

Between the extremes of coloration there
are several intermediate phases, one of which
is a pale fish, barely showing the white scales
and the red underparts.

When in the half-pale phase, the rich brown
color, white spots and gorgeous red can be
produced instantly by disturbing the fish. An-
other phase iz sometimes assumed when the
fish is at rest, the dark upper color and the
red under color being separated by a pure
white band extending from the upper jaw
through the eve to the lower half of the tail,
the fringe of the opercle turning jet hlack.
In still another, the tail turns white, and vel-
lowish blotches appear on the head and on 2
few scales of the bady.

The artist has not attempted to portray all
of the color changes of which thiz fish is
capahble.

[39]



Brass Submarine Photographing Box. Absve—The bax elosed, ready for lewering inte the sca.
Belore—Open, showing the ramera aml elosing mechanisem,

[40]
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A SUBMARINE MOTION PICTURE CAMERA

By JoHN TEE-VAN

Gereral Assistant, Department of  Tropical Kesearch,

E\' ER since diving helmets were introduced
as regular equipment of the Department
of Tropical Research by Mr. William
Beebe, practically every emergence from the
water has been accompanied by a spoken or
silent wish that the experiences and sights
witnessed under the sea, might be recorded in
some tangible way, and brought back to the
many who have not been fortunate enough to
go below the surface and witness the life thai
goes on there. These wishes were answered to
a slight extent by the return last vear of the
Haitian Expedition bearing 1,200 feet of film
taken below the surface, by Mr. Floyd Croshy,
portrayving the life of the coral reefs.

Submarine photography is szuch a recent
matter, the first attempts having been made
but thirty-five vears ago, and of such unusual
occurrence, that the apparatus employed in
procuring the pictures is of more than passing
interest.

As the work of the Haitian Expedition re-
lated almost entirely to the study of fishes and
their habits, very litile time could be devoted
to photography alone. Under such conditions
it was imperative that the underwater motion
picture camera be simply made, easy to oper-
ate, not too large or heavy, and vet capable of
doing the most exacting work under the sur-
face, using sunlight only as an illuminant.

Such a camera was made before we left New
York for Haiti as the result of plans worked
out by Mr, William Beebe, Mr. Mark Barr and
myself, the actual construction being in the
hands of Mr. J. Schrope, foreman machinist of
the American Museum of Natural History.

In brief, it consisted of a brass, water-tight
case, into which a camera was inserted,

The camera chosen was a motor-driven De
Vry, using standard 385, mm. film and equipped
with its regular f. 3.5, two-inch focal length
lens, and a two-inch f. 1.9 lens. It was se-
lected after careful consideration of the small-
er, motor-driven cameras mainly because of its
shape—a rectangular Box, about which it
would be simple to fit a brass case. The choice
wis justified by the mechanical operation of

the camera, as it performed perfectly and did
everything that was required of it.

The outer, water-tight, brass case that al-
lowed the camera to be taken below, can he
more easily understood by reference to the il-
lustrations. It consisis of a rectangular hox
with outside dimensionz as fTollows: length
1214 inches, height T7% inches, width 514
inches, made of %4 inch thick brass, recessed
on the sides and top wherever it could be done
without weakening the astructure, =o as to les-
sen the weight as much as possible. The box
and camera loaded with film and ready to go
unier the surface weighs 39 pounds.

The front end of the case contains a plate
glass port 2 1/16 inches in diameter and !4
inch thick, through which the photographs are
taken. It is centered, of course, with the axis
of the lenses and the center of the film. Space
was left in front of the lens for filters, but
they were not used during the expedition.

The rear end of the box is open so that the
camera can be inserted. It is closed by a brass
lid held tightly in place by ten butterflv-nuts—
a large rubber gasket being inserted between
the lid and the box, making the joint so tight
that not a single drop of water entered the
camera during the months that it was used
in Haiti.

A small handle placed on fop facilitated
carrying the box and was of utmost impor-
tance in lowering the camera, by means of a
rope to the diver.

On the right side of the case is the lever
which controls the starting and stopping of
the camera. The lever shown in the photo-
graph is one long bar of an elongated U,
which is pivoted in the side of the camera at
the base of the U. The other and inner long
bar was forked at its distal end and fitted
about the starting button of the camera. To
make this possible, the starting button sup-
plied with the camera was removed and one
shaped like a flattened spool was fitted in its
place so that it would slide between the two
tines of the fork. Thus when the outer lever
was pushed downward the starting button



Enlargements of Maotton Picrure Film waken on is of Portau-Prince B:2® by Mr. Floyd Crashy
Snappers play about among the lbrain corals, o g from wview as the sea-fanx, like great elephant's
cars, wave slowly fo and fm.

[42]
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The submarine eamera in ten feet of water,

moved down and the camera photographed, and
when it was pushed upward it stopped.
Because the starting lever did not move
more than i of an inch at its outer end, it was
decided that all the motion could be taken up
by utilizing the stretching qualities of a large
disk of heavy rubber, and that it was unnec-
essary to make a stuffing hox to aveid leaks at
the joint. This disk, as can be seen in the
photographs, was held in place with the aid of
a brass ring, and firmly cemented to the case
at its periphery. At its center, it was cemented
between and held in place by large flat wash-
ers, the lowermost part of which was part of
the bottom of the U. Thus when the starting
lever moved downward the rubber merely
stretched a little around the cirele. This joint,
as can be seen is simple and fool-proof, the
only possibility of a leak being through the
rubber, and when two sheets are used the like-
lihood of this happening is not very great.
As the camera box is not a perfect rectangle,
having protuberances such as starting buttons,
finders, etc,, it does not fit the box exactly, To
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prevent the camern rattling, thick pieces of
rubber, an inch wide and half inch thick and
as longr ns necessary were ingerted on the sides
and top. These were removed every time the
camera was taken out of the case, but thev are
now being incorporated as part of the brass
box,

Using the camera in the field vsually re-
solved itself into the following procedure. A
reef having been found where conditions such
as adequale scenic effects and sufficient num-
bers of fish could be found, the photographer
went down in his helmet and selected a suit-
able background or place to photograph. After
choosing the spol he measured off the distance
to where the camera was to be placed, ap-
praised the amount of light, and ascended to
the surface. The camera was then loaded with
film, wound up, the lens set, because of the re-
fraction of the water, te two-thirds the dis-
tance measured below, and the diaphragm ad-
justed to whatever aperiure was considered
NEeCcessary.

The diaphragm setting emploved during
most of our photography at depths of 8 to 15
feet between the hours of 10.30 'and 1.30 with
bright sun as near overhead as it could be,
was between f, 5.5 and f. 8 using f. 3.5 lens,
Although we possessed a lens with an aper-
ture of f. 1.9 we found that fully exposed neg-
atives were obtained using the exposure men-
tioned. The speed of the camera, of course,
was standard—16 exposures a second.

After the adjustments were made, the pho-
tographer descended and the camera was low-
ered to him. He then placed it on a tripod
having a metal top—the metal being mostly to
prevent the tripod flonting away. The fish
were baited if it was necessary io concentrate
them in one spot, and the photographer
pressed the lever whenever he felt that it was
worth while. The absence of the slight wvi-
bration of the camera indicated when the
spring had run down and the camera stopped.
It was then sent to the surface, rewound or
new film inserted if necessary, and again sent
below. The camera contained 100 feet of film
and ran for 50 feet on one winding,

Panchromatic film, was used, without filters,
for under water work—the film being supplied
with extra long red leaders and tail pieces. Al-
though these made the film supposedly day-
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light loading, we took no chances and always
used a loading bag.

In the waters about Port-au-Prince we
found that beyond tweniy-five feet from the
camera, the haze in the waler was too great
to pick up more than vague outlines on the
film. In clearer water, further distance
might easily be attained.

After using this camera under water for
four months, certain suggestions reFarding
improvements can be made. Two of theze, of
little importance, are to make the handle on
the top larger, so that four fingers could grip
it, and make the butterfly-nuts on the rear lid
larger. With fingers wet and drawn and sen-
gitive after a few hours of diving, tightening
the small nuts brought about a considerable
amount of profanity that might easily be ob-
viated.

A third improvement, of greater conse-
quence, would be to make a finder that would
fit on the upper surface of the case or on the
left hand side that would indicate the field
vigible on the film. After a certain amount
of experience it is fairly easy to operate the
camera without the finder, but having one
would simplify matters. The making of this
finder is not as easy as it appears to be. This
is s0 first, because the diving helmet does not
allow the wearer'z head to come as close to the
camera as it would in the open air, and lining
up two points is a slightly greater task than
it is above water and secondly the refraction
of the water must be taken into account.

As can be seen, the apparatus is as simple as
it could possibly be, and the resulting photo-
graphs have proved of great beauty and of
real scientific worth. It is hoped that this sim-
plicity will induce more people to descend and
photograph and bring back records of the only
other world from which we who live on earth,
can return,

RIDDING PONDS AND LAKES OF
EXCESS VEGETATION  *

By IpA MELLEN

ARDEN pools sometimes become so over-
grown with micrggcopic floating algae
that the water is green. The best way

to clear it is to introduce a few Daphnia to
eat it up. These small erustaceans can either
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be collected from some wild pond or purchased
from breeders of fancy fishes. A dozen Da-
phina will produce millions in a few days and
within a week the water in the pool will be
clear. Fishes prey upon the Daphnia and to
insure the success of the experiment it is best
to remove them temporarily, to give the Da-
phnia full sway.

Another methed is to darken the pool, as the
algae grow only in light. This can be accom-
plished by laying planks or stretching clean
burlap over it. Fishes are not injured by be-
ing kept in the dark for a few days.

If the pool is shaded by trees and bushes,
or well planted with water lillies, there is gen-
ervally no trouble with Hoating algae,

Ponds that become overgrown with water
weeds may be rid of the obnoxious growth in
several ways, as follows:

1. Carps may be introduced. They can be
purchased from live-fish dealers. These fishes
are vegetable eaters and will uproot and con-
sume the vegpetation. If desired, they may be
seined out when their work iz done.

2, A scythe can be used to cut off large,
rooted plants. They should be cut as far under
water as possible and it may be necessary to
cut them a second and third time before the
stems and leaves have a chance to grow above
water. To cut plants can be raked from the
pond. After a third cutting the plants die
from lack of air, and in the fall, after the pond
is drained or the water dried up, a plow may
be used to carry them away. A scraper will
also remove seeds. Freezing destroys zome
of the vegetation.

3. A rake attached {o a float iz sometimes
employed successfully in the destruction of
plants in small ponds,

4. Rope and wire dragged through the
water will uproot the vegetation.

Lakes, if not too large, can be rid of excess
vegetation by one of the foregoing methods.

Copper sulphate is effective in the destruc-
tion of microscopic plants. The same strength
of solution will not kill all algae, some species
being destroyed by a solution of 1 part cop-
per sulphate to 12,600,000 parts water, while
others do not suecumb in a solution less strong
than 1 part copper sulphate to 20,000 parts
water,
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Fishes, like plants, show varving degrees
of resistance to this chemical. Some species,
such as poldfishes and minnows, can resist a
solution of one part copper sulphate to 200,-
000 parts water, while carps, vellow perch
and eatfish die in a solution of one part copper
sulphate to 500,000 parts water. Black bass
can tolerate a strength as great as one part
copper sulphate to 50,000 parts water. The
method commonly employved is {o go outl in a
boat and drag a bag of the copper sulphate
through the water, repeating this the day fol-
lowing if necessary. To make a solution of
one part copper sulphate to 200,000 parts
water, one would use one gill copper sulphate
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to every 6,250 gallons of waler, The New
York City Water Department uses only one-
half part copper sulphale te 1,000,000 parts
water for the destruction of microscopic plants
and animals,

If the pond is large and water weeds inter-
fere with boaling and bathing, under-water
weed-cutters serve the purpose. They consist
of a2 motor boat with a large, specially de-
signed sickle attached.

{ Information as to where to purchase live
carps and weed-cutters, will be given on re-

fuest. )

NATE The forcgoing will | puhiished @ Inferosaison
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At the left, the coast guard station’s giant hanger,

TPhotograph by Ida Mellen.

AN ISLAND FISH HATCHERY

By InpA MELLEN

FF the coast of Gloucester, Massachu-
O setts, lies Ten Pound Island, By some

accounts its name was derived from the
fact that the Indians sold it for ten pounds.
This is difficult for a New Yorker to believe
when he recalls that his biz Manhattan Island
sold for less than five pounds, and he is in-
clined to suspect that the name was given by
some early angler who caught a ten pound
fish there. However il came by its name is
immaterial; the little island, used only for
Government purposes, is crammed full of in-
terest for the visitor who is fortunate enough
to zet foot on it.

Through the courtesy of the Frank E. Davis
Fish Company, whose spotless factory is one
of the proud spots of old Gloucester, a tele-
phone communication was sent which resulted
in an arrangement being made to convey the
writer to Ten Pound Island, Mr. Clifford G.
Corliss;, in charge of the United States
Bureau of Fisheries' hatchery there, himself
came to Gloucester in the hatchery's motor
boat, to see me across and tell something
ahout the work of thestation,

In the summer season the hatchery is a
quiet place excepting for the whirring of
grasshoppers' wings that keep the air moving.
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A spawnlaker prepacing 16 open o freshlivecanght eodfish to save Hs cges
Courtesy Burean of Fisherics, Gloncester, Mags,
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Preassing out the cges into the receiving can. Courtesy Burcau of Fisheries, Gloucester, Mass.
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There appears (o be at least one grasshopper
for every blade of grass. The chief beauty
of the spot is in Mr. Corliss' dahlias, some of
which are as big as dinner plates.

Near the hatchery a coast guard station has
been built by some of the most skilled me-
chanies in the country, and the giant hangar,
accommodating four hydroplanes, is a great
credit to these men and also to the Govern-
ment. One could spend hours admiring all
its accoutrements.

In the winter the hatchery becomes a bus-
tlingr scene when billions of eres are in process
of incubation and the flowing of water in the
many tanks makes it a noisy place indeed. The
telephone bell iz the size of a fire gong and
terrifving when it goes off in the still summer
air. In the busy season it is merely one of
the few sounds that can be heard above the
noise of the water.

This station of the Bureau of Fisheries is
an important one for our Massachusetts fish-
ermen, for it is one of the stations devoted
to the conservation of the cod, haddock and
pollock, and, to a lesser extent, the flounder.

Theze are winter-breeding fishes, and it is
noe idle and luxurious life gathering their
eges. The spawn-takers, four to eight in
number set out at four o'clock in the
morning on the gill net and secure the eggs
and milt from the freshly caught fishes. Often
the decks are covered with ice and snow, the
wind is high, and the weather bitter cold,
while they are busy stripping fishes and fer-
tilizing the eggs.

Fishing in the waters of Cape Ann is so
intensive that it is remarkable how any fish
escapes the nets. Three years ago it was pro-
phezied that four years would end local fish-
ing, but it is still going strong, and the hard-
ships of the work of conservation seem com-
pensated for when the results are so apparent.

Besides Mr. Corliss and the spawn-takers,
the station employs an engineer, three firemen,
a cook and five hatchervmen: that is to say,
eleven people in the hatchery and from four
to eight in the field.

Codfishes spawn several times in a season,
laying from 600,000 to two or three million
eggs. Cod eggs are hardy. They measure
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one eighteenth of an inch in diameter and a
quart measure holds 336,768 of them.

The eggs or the haddock and pollock are
delicate and difficult to handle, especially in
their early stages. Haddock egpgs measure
one-seventeenth of an inch in diameter, while
pollock eges are as small as one-twenty-second-
of an inch. The eges of these three fishes will
float in pure sea water, but low density
canses them to sink.

There is an immense amount of fresh
water flowing into the sea from Cape Ann, as
one will notice if he walks along the beaches:
and on thiz account the eggs of some sea
fishes such as the cod do better If planted
directly in the ocean. In other words, it does
not alwavs agree with the fry to be trans-
ferred to brackish water from the pure sea
water of the hatchery.

Out of 789,158,000 cod eggs taken last sea-
son, Mr. Corliss had 586,000,000 planted
direcily in the sea, the hatchery turning out
but 158,000,000 fry.

0Of 339,651,000 haddock egpgs laken last sea-
son, 231,407,000 were planted directly in the
sea on account of the low density of the water,
and 63,804,000 fry were hatched and planted.

Of pollock, 1,048,534,000 epgs were taken
last season, and G38,000,000 were hatched.
The pollock epgs taken number from 10,-
000,000 to 150,000,000 a day, and on one
occasion numbered 180,000,000,

The men often work in the hatchery from
twelve o'clock noon until midnight, measuring
the eggs and placing them in MacDonald tidal
boxes. These boxes, used by the Bureau of
Fisheries, are so ingeniously made that the
water rises and falls in them, simulating the
tides in the ocean. Each box accommodates
1,000,000 eggs and there are nearly 300 of
the boxes ranged on long tables at the Ten
Pound Island station,

Now the case of the flatfish is quite dif-
ferent. These fishes are not taken in gill nets,
but in Jyke nets, and are conveyved alive and
in good condition to the hatchery, thirty to
fifty a day, and sometimes four to five hun-
dred in a day. They are deposited in brood
boxes, where they spawn naturally. Spawning
is accompanied by a great commotion and
gplashing of water, and occurs about five
o'clock in the morning,
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When Mr., Corliss said, “We do not do a
great deal of flounder hatching, the number
of egrs hatched last vear being only about
170,000,000, he gave an idea of the wvast
figures with which he has to deal,

The lobster no longer receives protection
from the Government, which was surprising
news, for lobster fishermen generally disre-
gard the laws prohibiting the taking of un-
dersized specimens and of female lobsters in
berry, and it would seem inevitable that this
succulent “shellfish,” in the absence of protec-
tion, is doomed to become extinet through ov-
er-fishing; or should we say through over-
popularity ?

If one were to go prepared for the ripors
of the New England winter, it surely wonld be
far more interesting than all the winter sports
to witness the work of the spawn-takers of
Ten FPound Island on a fierce December day
at four o'clock in the morning.

- -

A NEW BOOK ON TOY FISHES®

HE first bound volume to be devoted ex-

clusively to the subject of tropical toy

fishes is entitled Tropical Aquarium
Fishes and comes from the pen of Mr. A. E.
Hodge of London.

Mr. Hodge is president of the British Aqua-
rists' As=sociation, editor of The Amateur
Aquarist and Reptilian Review, and author of
Vivarium and Aquarium Keeping for Ama-
teurs, and Goldfish Culture for Amateurs.

The book is illustrated, and besides covering
plants and 2nailz and advice on the care of an
aguarium and its inmates, incorporates, as a
“geheral survey,” Catalog of the Principal
Aguarium Fishes prepared by Mr. George 5.
Myers of Stanford University., This was pub-
lished in the United States in pamphlet form
and covers about ten families and nearly
twenty species of tropical toy fishes which are
commonly introduced inte England and the
United States from Asia, Mexico, Bouth.ﬁmer-
ica and other warm countries, besides some
that are found in the United States. Mr.
Hodge, in addition, specifically describes from
his own careful observations the habits of a
number of the commoner varieties.—I, M.

* Tropical Aquariem Fishes, by A. E. Hodge, Frederick
A. Stekes Co., New York, §2.50,
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THE DRAGONFLIES (Odonata)
By IpA MELLEN

Le"t ST summer an artist sat sketching a mill
pond, He saw the glassy surface of the
pond and its water flowing to the sea; he
siw the willows and the ice houszes reflected in
this shining mirror; and he saw the little
fishes jump out of the water as the big ones
pursued them, creating wide ripples. But at
his feet, in the quiet shallows, he did not zee
the scarlel water mites or the blue dragonflies
—and these were mozt wonderful of all.

The mites were running about over the
submerged stones, engaged at nothing in par-
ticular, but it was the wedding day of the
blue dragons and hundreds of them were
busily mating and laying their eggs. The
water was linted by the pure sky blue of their
wings and bodies. The males, by means of
the clasping appendages at the ends of their
bodies, grasped the females by the head: and
this was a signal for the females to curve
their slender bodies forward until their eggs
were Tertilized. The males kept well above
the water and their wings whirred hard and
fast, while they retained their hold upon the
heads of the females to permit them to deposit
their precious eggs just beneath the surface
film without wetting their wings.

Even the naturalist who, along with the
red drapons, was an accidental puest at the
wedding of the blue dragons, did not see the
mass of tiny eggs sinking slowly down into
the mud at the bottom of the pend, where, if
fortune attended them, they hatched in the
autumn to come forth next summer as mature
blue dragons.

Wow, there are many species of dragonflies
—hundreds have been recognized—and many
are porgpeously colored, or striped with green
or yvellow, while some are sombre brown or
gray. Their life history is much the same.
The eggs are laid singly or in groups, and
from them the larvae hateh, equipped for life
under water. In some of the larger species
the larval existence covers a period of two or
three years, but in most it lasts not above
eleven months. The larvae are provided with
a queer, protrusible apparatus called a “mask.”
It resembles a pair of ice tongs at the end of
a long, broad arm. Reaching out with this
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Transithen of a dragonily from sguatic o terrestrinl life

The winged incecty has Just emperged Trom its larval case,

1o which the tip of s fail still adberes. It strogele,

the case has been alislalged from the stem to which i1 was
clinging, [Photegraph by [da Mellen

serviceable device, they seldom miss their
prey, which consiziz of their own kind and
the larvae of other aquatic inseclts including
mosquitoes, also young fishes, tadpoles, worms
and crustaceans. In an experiment made by
the writer, it was discovered that a voung
dragonfly larva in twenty-four hours could
comfortably make away with thirty-nine tad-
poles each about an inch long.

The victim, grasped securely in the tongs, is
carried alive to the dragon's mouth and nib-
bled in much the same way that a child nib-
bles a banana held in the fingers,

In the practise of head-hunting, the dragon-
fly larvae seem to have been among the earliest
pioneers. If we place a number together in
a jar, we shall soon find most of our captives
lacking that important member. The insect
head-hunters do not preserve their captures as
trophies, as human head-hunters do, but
promptly eat them.

Vol XXX, No.2

The wedding of the dragonflies is an im-
pressive event, but the transition of these in-
secls from the aguatic, larval stage to the
terrestrial, egg-laying exiztence, is truly awe-
inspiring. There is no pupal stage for the
dragons; they moelt a number of times, tiny
wing stumps appearing at the third or fourth
molt, and finally they pass directly from the
comparatively slugpgish but voracious larvae—
called also nymphs—ito the active and equally
voracious winged adults—called also imagos.

The dragonfly larva climbs out of the waler,
either by way of some projecting twig or leaf,
or directly onto the embankment, and from
a small split in its back its new self emerges.
The new zelf iz as unlike the old as a hutter-
fiv is unlike a caterpillar. In place of the
atubby hodv, the small head and dull eves,
there emerge a large head with enormous,
Lright faceted eves, a long, slender body, and
large, delicate wings., Slowly the moist,
crumpled wings—four in number—are un-
folded and pushed out to their full length, like
a tape measure from its case, both wings and
body elongating in a short time as one watches
this marvelous rebirth.

It is an exhausting process, particularvly the
extricating of the legs, and some of the
dragons die from fatigue. If all goes well,
however, they dry their wings and after a
complete rest sei out in search of insect prey,
which, as their popular name of “mosquito
hawks" indicates, inecludes their ancient wvie-
tims the mosquitoes, these meanlime having
also acquired wings. They also prey on moths
and butterflies, gnats and flies, capturing the
prey while on the wing. This iz done with
such rapidity that no accurate observations
have been made, but it appears that the six
legs are used as a combined net and trap,
siriking out and eapturing the victim, which
is instantly conveved to the mouth, where
the strong teeth make short work of it.
In the tropics the dragons are especially
heneﬁ{:i.al te man, destroying myriads of mos-
guitoes. A dragonfly can pack one hundred
mosquitoes into its mouth at one time. The
only charge against the dragons is that they
sometimes destroy a Jueen bee during her
nuptial flight, which is a considerable loss to
the bee keeper. On the other hand, the dra-
gons have their enemies, according to the

e
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principle of this old world of give and take.
Under water they fall prey to diving beetles
and their predaceous larvae, spiders, water-
diving birds, water snakes, salamanders and
fishes, and on the wing they are captured by
flickers and hawks and other birds, and some-
times killed by people who are ignorant of
their great value as destroyers of insect pests.

Some gpecies swarm and migeate, but it is
not known whether any of the adults hibernate
over the winter. It seems more reasonable
to assume that they live but a few weeks or o
few months, depending upon the time they
emerge from the larval case. From spring to
early fall the winged insects are emerging
every day. They revel in the hot sunshine, de-
stroy innumerable insects, mate, deposit their
eggs—and disappear.

During the remote period of gigantic in-
sects, dragoniflies larger than the largest flying
fishes of the present day, with a wing spread
of two feet and heads as big as a man’s fist,
winged their hungry way over the tropic
swamps. They were miniatures of the first
French monoplane, which was designed on a
dragonfly model. The dragons fly faster than
any other insect, and make a sharper, shorter
turn than any other creature on wings.

-
I'TEMS OF INTEREST
U, 5. DepanTsMEST 0F AGHICULTURE

Wild-Life Problems—To protect the lives of
the useful or harmless wild animals and birds
of the country and at the same time fo goard
growing crops and livestock against depreda-
tions of injurious wild life is the complex prob-
lem in conservation which the Bureau of Bio-
logical Survey' is constantly facing and attempt-
ing to solve. This service is becoming more
important as time goes on and the scope of its
organization is cnlarging accordingly,

The increasing occupation and development
of the United States makes it inereasingly dith-
cult to maintain even a fair representation of
the onee enormous natural resources i game
and fur-bearing animals and game and insecti-
vorous birds in this country. At the same time,
the wide-spread herds of domestic stock and
the extension of the farging areas have given
predatory animals and harmful rodents of many
species an abundant food supply, under the in-

1 geport UL 8. Burean Biclogical Survey.
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fluence of which their numbers inerecase and
necessitate active control,

To accomplish the varied tasks invelved in
these prablems calls for field and laboratory in-
vestigational work by teained specialists, and
the maintenance of warden service to safeguard
Federal wild-life refuges and to enforee Federal
pame laws, as well as a foree to conduet field
campaigns to control wild animal and oecasional
bird pests.

The economic phascs of the Bureau's work
have included operations for the eontrel of
predatory animals, ehiefly in the West., That
predatory animals have been eonsiderably re-
duced in numbers is shown by the fact that a
total of 352 wolves, 37,255 coyoles, 228 moun-
tain lions, 2,445 bobeats, and 61 Canada lynxes
were token.  In addition probably twice as
many covotes were killed in poisoning eam-
paigns.  Measures to reduce the numbers of
covotes and bobeats have also served to cheek
the spread of rabies, which is carried by these
animals. In eooperation with State extension
services and other State and private organiza-
tions, constant warfare is waged by the Biologi-
cal Survey against injurious rodents, which con-
sume vast quantities of grain and grasses in the
West,

The stody and conservation of fur-bearing
animals, for many years one of the projects of
the Bureau, has been designated as a separate
division of fur resources. Under this division
an experimental fur farm is maintained at Sara-
togan Springs, New York, for investigational
work in the propagation of fur-bearing animals
in_captivity.

The Alaska Game Law, passed by the last
session of the G8th Congress, provided for the
establishment of an Alaska Game Commission
of five members, all residents of Alaska, and
onc of them the chief representative of the Bio-
logical Survey in the Territory. The resident
commissioners appointed by the Secretary of
Agriculture to enforee the law and the regula-
tions promulgated by him will have available
for their vse the yast store of information on
hizds and mammals in the files of the department
and the cooperation of the Biological Survey.

The appropriation of funds by Congress for
the establishment of the Upper Mississippi
River Wild Life and Fish Refuge, extending
for about 300 miles between Rock Lsland, IHi-
nois, and Wabasha, Minnesota, has brought the
number of Federal wild-life reservations under
the jurisdiction of the Biological Survey to
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seventy. These refuges and preserves for wild
birds and animals are distributed over the
United States, and in Porto Rico, Hawaii, and
Alaska, and constitute an cxlensive phase of
the conservation work of the Bueran.

-

Encourage Vireos—During the summer al-
most anywhere in the United States at least one
specics of vireo, and usually more than one, is
to be found flitting about in the trees or shrub-
bery. In the East and Central regions the com-
mon species is the red-eved vireo, but the white-
eyed, warbling, and yellow-throated vireos also
are abundant, The Philadelphia, blue-headed,
Hutton, and Bell vireos are more or less widely
distributed. As with other common species of
birds, the question as to whether or not vireos
are beneficial is legitimately raised, and to an-
swer ity the Biological Survey® has made a study
of their food habits.

The food of the several vireos is shown to
be very similar though sometimes varving in
proportions. Most of the insects eaten are
either neatral or definitely injurious in their
economic relations, and may be placed on the
eredit side of the account of these birds. All
vireos are especially fond of caterpillars. Seale
insects are a notable item of virco food, and
other tree pests are freely eaten. Many de-
structive weevils were found in the stomachs
examined, including such forms as the clover-
leaf, clover-root, cotton-boll, and nut weevils,
the plum coreulio and bark beetles. Vireos also
destroy ants and grasshoppers. Useful insccts
taken by the vireos include some of the hymen-
opterans, predacious bugs, and bectles, among
which are ladybird beectles, which are almost
uniformly beneficial.  Although it is regretted
that vireos consume as many ladybirds as the
evidence indicates, yet they also devour many
of the pests attacked by the ladybirds, which
must, in part excuse them. As froit eaters the
vireos are practically harmless.

Blue-Foxr Farming.—Raising blue foxes for
their pelts is becoming an important enterprise
on the islands along the southern coast of
Alaska, according to a recent bulletin of the
Biological Survey* and so rapidly has the in-
dustry grown that practically all suitable islands
controlled by the Department already have
been leased for this purpose. Blue-fox farming
is practiced on outlying islands that are of little
or no value for agriculture, and the foxes are

* Food Habits of the Vireos,
* Blue-Fox Farming in Alasxa

Vol, XXXI, No. 2

allowed to roam over an entire islnwd, where
they choose their mates and make dens. The
animals are, in most instances, fed al rpgulnr
intervals by the ranchers.

Attempt to raise blue foxes in pens in Alaska
have met with some suceess, but it is claimed by
a number of ranchers and raw-fur buyers that
the pelts of blue foxes thus raised lack the qual-
ity and finish of those produced under wild eon-
ditions.

A long, cold winter with a fair amount of
rainfall, particularly in spring, conducive to the
production of good pelts. An island chosen for
a fox ranch should have a harbor for a boat to
permit communication with the mainland or
other islands.  Since fish is the chief article of
food in the diet of the blue fox, proximity to a
canncry is of decided advantage, as the waste
material makes excellent feed for the foxes, and
fresh-waler springs, streams, or ponds on the
island ranch are also important.

Seleetive breeding of the animals is recom-
mended as a means of improving the market
value of the pelts,

That the white fox will play an important
part in fox farming is indieated by the fact that
of ninety-two permits issued in 1925 by the de-
partment for the capture of Alaskan fur bearers
for propagation, thirty-three were for taking
white foxes,

The bulletin eontains much valuable informa-
tion relating to blue-fox farming, on the selee-
tion of ranch sites, breeding, feeding, transpor-
tation, characteristics of good pelts, sanitation
and treatment of diseases, and reasons for
failures,

-

Game Protection Directory.—For the conve-
nience of game authorities, bird-protection or-
ganizations, and others in procuring information
concerning game and game laws, a circular has
been issued by the Bureau of Biological Survey."
The organization and personnel of governmental
establishments in this country, Canada, and
Mexico concerned with game matters are given,
together with the names and addresses of of-
ficials gf State-wide game and bird protective
associations and societies, and of the principal
national organizations interested in bird pro-
tection, including the advisory board, migratory-

bird treaty act. .

* Directory of Offici d 0 izati g
the I‘mtulibr.u?:lf Bitiﬂ;;%im;m:uunm SancsTn sl Witk

“_lI-'!or_ [1, g.l ?'D‘l:f.n address U. 5. Department of Agriculture,
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Legislative changes affecting game adminis-
tration made during the vear are noted, es-
pecially the appointment of the Alaska Game
Commission of five members,

e
HELP US TO BE PUNCTUAL*
Accuracy of Timepieces Depends Largely on
Parpoise Jaw Oil

VER sinee the clock. as we understand it to-
day, came into being, the problem of proper
lubrication has been an ever-present one

with the watchmaker. Fach improvement in
the delicate moving parts has added to the dif-
ficultics by making still more necessary the
employment of a lubricant which would reduce
the friction of those parts to the lowest prac-
ticable minimum,

If too thin the oil would be apt to “creep”
or work away from the pinion and the bearing
where its presence was essential; if too thick
it would just as certainly clog or act as a brake
at these very sensitive points of contact. In
short, the ideal oil is one that remains fluid
throughout a wide range of temperature and
vet is sufficiently stable to stay where put and
to do the work expected of it. Strange as il
may seem, only one kind of oil has so far been
discovered which, when properly refined, will
measure up to these exacting requirements; and
that is the oil which is extracted from the jaw
pans of the porpoise—a playful ecreatore,
utterly unmindful of the passage of time.

During the day we carry our watches close
to our bodies and subject them to blood heat,
while during our sleeping hours these time-
pieces may lic exposed to the chill night air
that has dropped well below the freezing point.
If we arc commuters we may make or miss our
morning trains becanse of the kind of oil the
watchmaker has emploved. The lubricant must
be equally insensitive to heat or cold and nol
be apt to thin out when warmed up or to thicken
and congeal when exposed to cold.

For many years porpoise fishing was a side
issuec or a mere incident to the garnering of
other forms of sea life. Down Fast, along the
coast of Maine, native Indians have been ac-
customed for decades to pursue porpofses de-
liberately—killing them by harpooning, and not
infrequently mackerel fishermen have ecaught
occasional porpoises in the course of their day’s
work. .

But none of these sources of supply has been
equal to the increasing demand for the desired

* Svdney Morningten in Compressed Air Magarsiee.
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oil. This situation beeame serious with the
appearance of the clicap wateh and the rapid
multiplication of factories engaged in turning
out alarm clocks of various degrees of excel-
Then it was that William F. Nye of
New Bedford, Mass., took matters in hand and
established a unigue industry which would make
certain of the eapturing of an ample number
of porpoises annually to meet the market needs.
To supply the demand something like 3,000 of
these miniature relatives of the whale must be
caught every twelvemonth.

lenee.

Mr. Nve, at considerable expense, established
a series of fishery stations on the coast of North
Carolina in the neighborhood of dreaded Cape
Hatteras. The porpoise vary in length from
G to 12 feet and range from 300 pounds to
double that in weight, Having decided 1o util-
ize seines for their capture, it was necessary
for Mr. Nyc to have nets made of exceptional
rugredness, He knew that the nets would have
to be strong enough to halt and to hold the
ercatures when frightened and seeking fran-
tieally to escape: and, therefore, he had his
nets fashioned of heavy cord with meshes hav-
ing a spread of eight inches.

The populace at large depends upon porpoise
jaw oil to help it keep ils appointments, to con-
neet with trains, and otherwise to give due heed
to the passing hours. Just how great this de-
pendence is was emphasized a few years back
when one of America’s biggest makers of clocks
was put to no end of trouble and expense be-
cause of a bad lubricant. The company had
oiled and shipped from its plant something like
250,000 timepieces, and when the retailer and
the unltimate purchaser got hold of those clocks
the latler refused Lo run or did so in & way to
make it plain that something was radically
wrong with them. In the end the whole lot
had te be returned to the factory, where cach
clock was taken apart, cleansed of the gummy
oil and then touched here and there with a
drop of the duly refined porpoise jaw product,

-
RANDOM NOTES#*

New Soulh Dakota Cave—A new cave, be-
lieved to he even larger [Zoological Society
Brrreris for Jannary, 1914] than either Crys-
tal Cave or Wind Cave in the Black Hills, hag
been discovered on the ranch of W, H. Dardtt
near Black Hawk, and now is being explored
and plotted. The eave is located a half-mile
west of the Custer battlefield, and Coast to

* From The Sun (N, ¥.)
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Coast highway, six miles northwest of Rapid
City.

The entrance, which is through an opening
three by five feet, has been eleared out for a
distance of thirty fect, and from it five distinet
passages or avenues radiale in several direc-
tions, leading to numerous large rooms or caves
with other passages radiating from them. These
chambers are eeiled with eeystal formations.

o

New Federal Bird Refuge—A new Federal
bird reservation, to be known as the Columbia
River Bird Hefuge, has been created by Presi-
dent Coolidge on Lwo small islands in the Co-
lumbia River, at the mouth of the Walla Walla
River, Washington, comprising together abont
cight and a quarter acres of land.

The Biological Survey of the United States
Department of Agriculture, under whose juris-
diction the new refuge is placed, has found these
rocky islets especially desivable as breeding
grounds and safe retreats for wild fowl, From
early in winter until the northward migration of
wild fowl in the spring the islands have been for
vears the favorite daytime resting places for
hundreds of wild ducks, especially mallards,
and wild geese, as well as for gulls, blue lierons,
and other species in smaller numbers,

The new reservation is not easily accessible to
man and already affords waterfowl fairly safe
refuge from the fact that the Washington State
game law already protects all waterfowl on the
Columbia River.

(Fol. XXXT,No. 2

TARPON IS VIVIPAROUS

Dy, C. H. Townsend, while on his way to the
Galapagos Islands for the purpose of collecting
the giant tortoises found on these islands, sends
the following interesting note on the tarpon,

Balbogs, Canal Fone.
Mareh 20, 1928,

Dear Mr, Grant:

In conversation with Mre, 5. A, Venable of
the Zone Police Foree, an experienced tarpon
fisherman, I was informed that this fish is
viviparons. e has repeatedly observed the fe-
males secking shallow water, generally less than
b fect deep, where a continuous stream of voung
fish was ponred from her vent, the yvoung being
apparently little more than Y-inch long. The
voung immediately seek refuge in groups, under
the large seales of the mother, each scale stand-
ing outward at an angle of probably 307, The
voung clustered in these seale shelters as thickly
as they eould.  Mr. Venable's many observations
lead him to believe that the young shelter under
the scales ten davs or more, when they are
3j-inch long. The mother soon rids hersclf of
the yvoung by shaking herself and by leaping.

I have myself no personal or book knowledge
of the tarpon. The above notes may be a record
of something entirely new, and may explain the
remarkably large seales of this fish, If it isn't
new to science, it is to many, including myself,

C. H. TowxsexD.

S —

THE ROMANCE OF THE BACHAC
By R. . MorLr*

I N the first place what is a parasol ant? Tt
is a speeies of ant which lives in communi-

ties and which systematieally raids certain
plants for their flowers and leaves. T began
to wonder where I could find what the ants did
with the Howers and leaves which had been
raided and T turned to a good book on Natural
History. The raids of the ants were described,
and how the ants, with their booty, processioned
back to their nest (eitadel would be a better
word ), guarded by their soldiers. But there was
not a word of what they did with their spoil. Of
course, some one will say, “Why, they ate it of
course! That is the last thing the parasol ant
would do with its spoil. When one begins to

look into the lives of these tiny creatures—ants
—one becomes astonished at their diverse com-
plexity. It seems to me that of all the fauna in
the world, so far as habits and mede of life are
concerned, those which most nearly approach
human beings are the ants. It is now well
known to naturalists that among ants are to be
found certain ones that are hunters, species that
are stock keepers, and others again which are
agriculturists,

The bachac is essentially an agriculturist,
and it lives upon what jt grows and upon noth-
ing else. The bachac is a mushroom grower.

Man has begun to study mushroom growing only

*In the Port of Spain Gazette, Trinidad, B.W.L

e



MNarek-.0pril, 1928]

BULLETIN: N.Y. ZO0OLOGICAL SOCIETY

Parasal ants

i modern times, but the bachae has made a
special stwdy of it for probably thousands of
years, and moreover grows them and lives upon
them,  The fact that the bachae is a mushroom
grower is the cause of all the trouble of our
agriculturists,  For bachacs are most indus-
trious and hard working. Ever since 1 have
been in the West Indies the bachae has been
a trial to both agcriculturists and amateor car
deners.  Many thousands of pounds are an-
nually lost to Trinidad and adjacent countrics
by agriculturists owing to the ravages of these

on the march.

vions means until all life Liad been ollerly de-
'\!1'-.|_"-'I.'||. As the nests vary in size {rom .'|I|1 ATEQL
which can be covered by an inverted tumbler
to o elosely associated number which will cover
aosnace of ground ol more than bwenly vards
square, awd that frequently the nests are on the
side, or the top of a hill, it can be imagined
how mneh water had to be earrvied. I remember
one such nest or group of colonies, that was
much larger than that. It was situated on the
ridge of the Laventille Hills and far away from

any water. A great many dollars would have

Ralidier and Ooeen Parasal Am

industrions little creatures.  Sinee 1886, and
for untold vears before that date, the parasol
ant has been a nevee-failing subject of interest
and an object of detestation. When 1 first came
here, the only method of destroying them was
said to he “puddling.” That involved carrying
water to the nest, sometimes at great expense,
and then converting the site of the nest into
a temporary swamp, which was churned by va-

to be spent before such a stronghold could be
permanently annihilated by the nse of water,
To reduce this great expense has been the
subject of many vears study. The late Mr. J.
H. Hart, of the Botanic Gardens, suggested
running tar into the holes and entrances to the
ants" strongholds, but there were many difficul-
ties and objections to this method. Then some
one thought of bi-sulphide of carbon, and as
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Paraszol antz carrying leaves dowy

f a jungle tree

this proved to be the most effective method of
all in destroying parasol ants, il soon became
well known, and through its use the parasol
ant nuisance is not so dreadful as it was many
yoars -'l:__"(,'l.

Convolyulus leaves attacked by parasal ants

While I sympathize with the cultivator and
the gardener, who may find their trees and gar-
dens stripped of foliage and the careful work
of months undone in a single night, nevertheless
the life history of the bachac, or parasol ant,
is very wonderful, and well worthy of obhserva-
tion. It iz one of the romances of nature.

[Fal, ¥XXI, No. 2

The common parasol ant is known as Afta
cephalotes, and there is one other species, which
is named Aderomyrmer octospinosus.  Hul these
ate not all the fungus growing ants—there arc
ten other species, but the ten are not offenders
for they do not use the leaves of growing planty
to grow their crops on.

But we will take the common one: In the
evening, in the wet season the voung queen of
this species, with some of her sisters and a large
following of suitors, issnes from the parent nest,
where they have spent an idle life, fed and
groomed by their dwarfed and hard working
sisters.  When they arrive in the open air they
fly up in 2 dense cloud, enjoying ihe novel ex-
perience of [reedom, after the long confinement,
ever sinee birlh, in the dark nest.  But they soon
find out that this new and joyons life is not
withoul They are attacked in
foree by olher insects, and are devoured by
birds, and probably by bats, and as they settle
on the earth, they are caten wholesale by frogs
and toads, or gobbled up by lizards. The young
queen, #s she joins in the aerial dance with her
many suilors escapes all dangers. The story of
that exhilarating ecourtship with her selected
mate in the free air is as wild and romantic
as it is bricf. Up and up they soar and just
when life seems sweetest and most worth living
death takes the bridegroom and he falls whirl-
ing down to the ground. Then the queen sinks
down to earth to cscape the many perils of the
air, and to take up her burden.

ils tragedies,

Then, as if in token of her widowhood and
her renunciation of the pleasures of flying in the
air, she tears off her beautiful long gauzy wings,
Selecting a spot, at the root of some plant, or
near a stone, a tiny hole is made in the earth
in which she conceals herself, Provident, as
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the sex is, previously te leaving the home nest,

she had furnished herself for evenlualities by

1'.'1|'r_1.i1|_:_r in the back of her _i:l'.'-" somme of Lhe
spores ol the
feecl, I b s

:|*-'-|-.|l||-l:-|'| bt |;.!|'|i. and .’|.:':l.

fungus upon which her peopls
she earefully planted and

erew and flonr-

ished she supported lerself on  the

fungus which she grew in her tiny subterrancan
gparden, From time to time she laid eses and

it :EII'_'. hatched she watehed e tender little

white larvae and earefully fed and washed them

In time they grew—but comparatively speaking
not into o ercatures like the gqueen,  They
were very tiny things. Some were bigzer tha
others, but they were all very small, 0 ol

would think that the queen and the various sized
little ants were all the same Spee it
though they were such little mites, and the

erew no bireer after thev had emerzed

the pupa stage, started to work

“they

bigrer ones sallied forth day after day,
after might, and -|l|._l_':||i yYoung coooa leaves or
rose¢ blooms, and the pl'|-li'~ of other flowers,
These they dexterously cut into a
cular .S.II.'J]'II_' and carried |-;|z-.-m-f-l|'nr to the nest
tonk

the leaves and worked them up into little balls,

roughly eir-
1

The little sisters who had not left the nest

and arranged them in orderly fashion in a space

which they had prepared underground. Upon
these thev planted more fungus spores, The
very tiny ants made the esgs and the other

voung ones their especial care.  They fed the
voungsters as they emerged, and the whole com
munity worked hard to keep pace with the ever
increasing wants of the family. The
went on nursing, the leaf cutters went ont leaf-
cutting, the ants that staved at home made the

NUrses

leaves into balls and the gardeners arranged

them and planted the fungus on them, It was
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a growing community, and every day there was
of leal-cutters, rardencrs,
The foraging processions beeame

an inereasing army
and nurses.

|uz1;_f,::r and longer, and more numerons, and as

the foragers came home, each with a leafy um

lines of wao retprning  from

the topmost branches of tall irees,

brella over head, the effect was very pretty,
but it was intensely irritating to the human
agricolturists and the gardeners.

Hitherto, the nest had defenceless
against all but the most ordinary foes, although
the little leaf culters were quite brave fighters.

heen
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Top—Dealated queen starting o dig her great nest,
Cenfer==I"arazal ants on their trail
But they were not strong enough, nor had they
sufficiently powerfol mandibles to make mueh im-
pression on any but the most ordinary enemies
of the community. There was much more food
now, and so the busy nurses began to make
preparations for raising and maintaining an
army. Rations were increased to some of their
charges, and these consequently developed into
very much larger insects,—soldier ants with
big heads, and large and powerful jaws. Thus
a standing army was ereated. None of the ants
in the community ean see very well, and the
soldiers have the weakest vision of all. Per-
haps that is the reason they are so brave, for
like the blindfolded gladiators of the Roman
arena, when danger threatens they rush to the
spot, bury their huge scissor-scythe-like man-
dibles in the enemy and rather than let go, allow
their bodics to he torn from their heads. At

Fal, XXX, No 2

this time the nest is composed of nurses of va-
rious sixes, gardeners, leal-cutters, and soldiers.
All of them are aborted females—the only per-
feet ant in the nest is the gueen mother,

Wlhen the nurses aspire to develop something
;:rl.'.'l.t-:'r and more }u.‘l'lrn:'l.: 1.i|:'l'r nerense ”IL: fuu{l
supply of some of the larvae and by other arta
of which we know nothing at present, they pro-
duce a fow perfect females, prospective queens,
and a greal many perfect males.
tenants of the nest ;_l|';':|l]I';' increase the GNE'FUI'Idi.'
ture, they do no work and only eat. They live
an idle life possibly until the swarming instinet
takes possession of the perfeet inseets, and then,
when some suitable evening comes, there is an-
other oreal exodus from the nest and the brief
history here sketched is repeated all over again.
In large and well established nests there are as

These new

The queen in the center of a fungus garden atended by
her nomerons offsprimeg

=
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many as fifteen sizes of parasol ants besides
the perfect males and prospective queens, and
all have their special duties to perform,

The late Mr, J. H. Hart, the Curator for
many years of the Botanie Gardens, in an
article on these ants, said that he had several
times tricd to maintain a nest artificially with-
out any real margin of suecess, to observe the
development of the fungus on which the inseels
were said to feed. Bates, the traveller, had said
they wsed the leaves to thateh the domes which
cover the entrances to their underground nests.
Belt, another traveller, said they used the leaves
to grow the fungus on which they fed. Both
theories have been proved correct.

Alr. Hart endeavored to classify the funguos
and submitted his decision to Kew, where it
was pronounced to be what Mr. Harl thought

it to be—na Phycomyeetes. Mr. Hart's No. 1
and No. 2 nest were taken on the same day and
No. § nearly a month later. Neither nest hav-
ing a queen, he got one from another nest which
was about to be destroyed. ‘The gueen, he says,
is ecasily recognized by the presence of three
ocelli, triangularly disposed in the center of
the front of the head. The queen was well
received and attended by a numerous relinue.
On August 30, he removed the queen from No.
1 and placed her in No. 2, where she was also
lovally received. Ants taken from Nos. 1 and
2 and placed in No. 3 were destroyed by the
latter. The soldiers, worlers and nurses of No.
3 were destroved when placed in Nos. 1 and 2.
Nests Nos. 1 and 2 fed greedily on almost any
kind of food presented. That, I may inter-
polate, seems extraordinary, as all the Parasol
Ants, so far as [ know, live on their own grown

Wounded and dead parasal ant soldiers after a battle g 1
Atk STy At fungus. No. 2, Mr. Hart says, did not carry
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[ pper,—The s the edge of the lead with his

fect, and scissora =~ with hiz mandililes, prvot
5 hind legs &o that the resuliing oot s semncirenbar,
|'.'|:.‘.'(_ Carrying the leaves home along o sandy trail
well tn the No. 3 did not carry into the
nest but made a E]i:__[h Imalr outside the entrance
and afterwards transported it inside. In Nao.
1, a new queen and males were being developed.
In No. 2, where the queen was kept only work-
ers were being brought out. A small ant guest
appeared about six wecks after the nests were
established, but only in Nos. 2 and 3. Mr.
Hart attributed its appearance to the humidity
maintained in the nest. In No which was
kept dry, it did not appear.

Mr. Hart decided that in his opinion, a small
niimber of worker ants could found a colony,
if they have a portion of an old nest. but he
had not ohserved the fungns to oecur spon-
taneonsly, The workers themselves were able
to produce queens or males, without the im-
mediate aid of a queen or male.  The parasol
ant hag no sting and only grips with its man-
dibles. The soldier ant can draw bload, The
parasol ant is easily destroyved by small forag-
ing ants which seem to be its natural encmy,
The parasol ant passes through the following
stages: (1) cgig: (2) larvae, when it cannnt
feed itself; [Jj pupa; (#) perfect insect. To
pass through all stages from egg to mature
worker takes asbout 57 days. Queens and males
develop more slowly over a longer interval. I
the living insects are destroyed in a nest, the

nesl,

N. Y. ZOOLOGICAL SOCIETY [Vel. XXXT, Xo. 2
eggs canont produce a new colony, A new

colony secking a lome will seize on an old nest,
if any quantity of fungoid material is left. The
food of the larvae is the fruit of the fungus, A
portion taken from the mouth of a larvae after
it had been ]1I aced there by a nurse was iden-
titied under the The ants lick
with their Longues, and so appear Lo sterilize
the leaf licked in such a manner, that no II'I.I'I!!I_:,[I!.-i.
spores grow other than the required food.

microse LU L

When investigating the nests of the leaf cutiers, it is neces:

sary to wear fufly cotton below one’s knees, which en-
tangles the feet of the ants. The soldiers are capalde of
inflicting a severe hite.
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THE MONKEY LEGION'

By RayMmoxp L. DITMARS

Cierator of Mamma

ita standing should be clearly understood.

Monkeys are members of the most im-
portant order of mammals, the Primates, con-
taining two suborders, the Anthropoidea and
Lemuroidea. The former is led by the three
highest families in mammalian eclassification
—that of man, the larger anthropoid apes and
the gibbons.* The monkeys complete the order
with two extensive families and one smaller
All Old World menkevs and their allies,
The

lezser

I N a discussion of monkeys, the term and

ane,
the baboons, belong to a single family.
two New World families show the
variety of structure among the species.

To the reader but casually interested in
monkeys, a simple procession of facts may
offer a number of surprises. The object of
this article is to briefly review the whole
group—in the sympathetic manner of one
particularly interested in the living animals,
without a large use of technical names.

In indicating the imposing array of the
monkevs (and baboons) it should be noted
that approximately five hundred species are
recognized, these being divided into more than
thirty genera. The speciez are distributed
throughout the American tropies. while in
the Old Weorld, where there is a far greater
number, they range farther north and south
of the Equator, a few even living in latitudes
mﬂﬁﬁong accompanying this article are from photo-
raphs by the Auhor and the collections of the Society.
%‘hm maide by the Anthor age enlargements from  motion
pletare film amd are designated® by his initials,

SFrom the former inclusion of the chimpanzsee, gorilla,

prang-utan and gibboss in a single family of anthropoid apes.
Fliiat now separates the latter in a ddistinct  famify—the

Hyiohatidae,

of winter snows.,  Afriea might be called the
great headguarters, for here are the exten-
give proups of the Guenons, with eighty-five
species and subspecies; the Guerezas, with
twentyv-nine species; anid the Mangabeys, with
eleven species. The Indo-Malayan region
also has an extensive variety of species, in-
cluding the characteristic Macagques of over
fifty species. Some monkevs are of wide dis-
tribution, while others appear to be confined
to areas of moderate size. A few occur only
on groups of islands.

THE OLD WoRLD MONKEYS

About three-quarters of the total number
of monkey species inhabit the Old World.
Structurally and mentally they rank higher
than the species of America. Despite their
variety of form, all are included within the
family Lasiopygidee (Cereopithecidae).” This
is a family of contrasts. Some of the species
are small and attractive in form, with delicate
body hues, and are gentle or actually affec-
tionate, while the giant baboons are exceed-
ingly powerful and have enormous canine
teeth. They are dangerous antagonists in
close quarters, and the faces of some are
marked with colors or livid patches as sinister
as an idol. Most of the members of this
family inhabit the hot or semi-tropical areas,
some living in humid forests, others in quite
sterile areas, while a few have extended their

+The technical nomenclature of Elliot’s monumental work
“A Review of the Primates™ is generally followed. but to
avoid confusion in the wse of generic names and a {ew specific
ones, which have changed over thoge of long standing, the
writer haa included the latter in parentlhesis,

[63]
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habitat into temperate climes. Monkevs are
found among the lower ranges of the Hima-
layas and in the short winters may be seen
playing among the branches of snow-laden
trees. Two speeies are unique in being found
in the elevated regions of eastern Tibet. and
are able to endure really severe cold.

It may be surprising to many readers to
learn that in this great family of the Old
World there is a complete absence of prehen-
sile tails—so commonly associated with ideas
of monkeys. This useful appendage is found
only among New World species. The greater
number of Old World monkeys are persistently
arboreal and many have extremely long and
decorative tails, but the adjective altogether
defines the value of the appendage. Their
hands are generally more adept- than those of
American species, the greater number having
thumbs opposable to the fingers—a condition
but slightly indicated among American races.

After eliminating such a legendary char-
acter as the prehensile tail from the entire
group of Old World monkeys, it is but just
to provide them with uniquely simian points
of equal importance which are entirely their
own, One of these is the pair of elastic cheak
pouches for the temporary storage of food
and adding much to their vivacity and drollery
—although these pouches are ahzent among a
few Indian and African genera. Another
character enjoyed exclusively by the Old World
monkeys is the presence of patches of hard,
naked skin on the buttocks. These are known
as callosities. All of the species possess them
to some extent. With some they are unob-
trusive and blend with the body hue, while
with others they are very prominently de-
veloped and unpleasantly bold in coloration.
Simply speaking, these callosities are no
more or less than cushions to afford a com-
fortable rest when the animal is in a sitting
position. The dignity of some of the larger
species, which are more luxuriantly provided,
greatly suffers from this development.

Another point favoring the Old World
monkeys is size. By far the largest mem-
bers among the three families exist among the
Lasiopygidae. These are the baboons, which
far eclipse in size the big Howlers of tropical
America. Another point for the Old World

N.Y. Z0OLOGICAL S0OCIETY
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family is their greater adaptability to life on
the ground. Most of the species can run with
great speed and many can swim with great
facility. Contrary to general supposition, a
number of Old World monkeys are fond of the
water, particularly the macagues, and are
strong swimmers.

Three rather unique and closely allied gen-
era inhabit Asia and Africa. The species are
large and very lanky and have excessively
long tails. They lack the characteristic
cheek pouches of the greater number of Old
World monkeys. Curiously enough, the stom-
ach of these monkeys is divided into a num-
ber of sacs or pouches. Not only do they
thus differ anatomically from other monkeys,
but their general habits are at variance. They
might be said to possess a certain dignity, a
marked lack of facial mobility, as compared
to monkeys generallv. We have found them
to be silent types in captivity, very delicate,
and have sought to discourage animal dealers
from importing them. The Langurs, of the
Asiatic genus Pygathriz ( Semnopithecus),
forming part of this group of fifty species, are
handsome monkeys. The Entellus or Hanuman
monkey is typical. A large specimen will sit as
high as thirty inches and the color ranges from
gray to nearly pure white, with a black and im-
pressive, though wistful and immobile face,
The writer believes that these monkeys are
largely leaf eaters and can be successfully stud-
ied in captlivity if arrangements are made to
flood their quarters with sunshine and very
carefully regulate the diet, as we have success-
fully done with the allegedly delicate Howling
Monkey of Brazil. The very curious Proboscis
Monkey is closely allied, but so far as we
know, has never been successfully exhibited.

Unfortunately for the members of a related
African genus, Colobus, the members have at.
tained prominence by a sad turning of fashion
to “monkey fur,” The Colobs or Guerezas are
large and very handsome monkeys, clad in
flowing and lustrous silky hair, which on the
eides of several species falls in a graceful
fringe. The general markings are intense
black and white. It was for this fringe of
hair that an appallimz slaughter took place
among these attractive creatures and which
appears to continue. All the members are
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quite thumblesz, rendering them unique among
African monkeys. A superb specimen was on
exhibition for a number of years in our Pri-
mate Houze. [t was very alfectionate, though
a silent creature, in strong contrast to the
vociferous members of other groups on all
sides. The various species are rated as deli-
cate in captivity.

It has been previously mentioned that Af-
rica is the great headquarters, and here we
encounter the imposing genus Lasiopge’
(Cercopithecus) with eighty species and sub-
species, the largest group among all the mon-
kevs. The majority are found on the western
side of the continent. All have cheek pouches
and well developed hands. There is a monoteny
of form among these species. The hody is
rather slender and the tail oniformly long,
but coloration is inclined to run riot. Some
have greenish hair. others are red, and some
almost black. The breasts and arms of some
are snowy white. Dark species have snow-
white beards. With the gorgeous Diana Mon-
key, named for the white crescent on the
forehead, the breast is pure white, while the
back, in strong contrast, is blackish, with a
central band of red, and a similar bold hue
covering each thigh. The Mona Monkey is
distinguigshed by a wviolet colored face and
fleshy-hued lips. Lasfopyga cephus, a small
West African species now on exhihition, has
a white nose, while the lips are broadly
marked with vivid blue, like the face of a
clown. Several small species with black faces
have a snow-white nose, as if dipped in a flour
barrel. Most of the species are hardy, and
savage when adult. The males grow long and
sharp canine teeth, and when threatening an
intruder, pretend to yawn and thus display
these weapons.

Mobility of face points to a possibility of
psvechological research with monkeys. It ap-
pears that here exizsts a certain definite method
of expression. The Mangabeys (Cercocebus),
a small group of quite large West Adrican
monkeyvs, offer interesting examples for study
along these lines. Different groups of monkeys
indicate varions methods of facial expression.
These may not be cleardy apparent on gross
examination, but present possibilities of defi-

 Hy some anthorities the species are split imto several genera
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nite separvation if critically observed. The
Mangabeys have blackish faces, and in strong
contrast are the vivid white evelids, That
these evelids are so marked for a definite
purpose seems clear, when we note the com-
mon trait among these monkevas of what an-
imal men call “flirting.” The evebrows may
be quickly elevated until the white lids are in
instant and vivid contrast—a character to be
noted at a considerable distance,

Young Mangabevs are easily tamed, but
quickly become dangercus owing to the com-
mon monkey habit of “championing” the
owner and attacking anyvone who attempts to
shake hands or is regarded with doubt by the
suspicious animal.

Ranging throughout the Indo-Malayan re-
gion, northward into China and Japan, even
into eastern Tibet, is the important group of
Pithecus. There are more than fifty species.
These are characteristic monkeys, rather un-
like the members of any other group. Upon
this group hinges an argument as to the
importance of lengths of tails. No other genus
of monkeys shows such variety in length or
proportionate thickness of the caudal appen-
dage. Bodily, the Macaques are uniformly
stout, with proportionately large head. They
may be rated as the most hardy of all mon-
keys,

The tails range from a long, sweeping ap-
pendage, tufted at the tip, with the Lion
Maecaque or Wanderoo, to a strong looking
member about the length of the body with the
ecommaon “Java” Monkey, P. irus (cynomolgus)
which actually inhabits Burma and the Malay
Peninsula. The powerful Rhesus Monkey, P.
rhesus, of India, has a thick and stubby tail,
appearing much like that of a docked dog,
while the Pig-tailed Monkey, P. nemestrinus,
of Malaysia, has a thin and Indicrously curled
appendage. P, fuscatus, a large and powerful
species of Japan, with fiery red face, has a
mere vestige of a tail, while the Barbary
“Ape” Simie sylvanus (inwws)® is quite des-
titute of appendage.

Distribution of the Macques is the most in-
teresting of any group of monkeys. The Bar-
bary “Ape"” is thrown far to the wesatward

E Recently accurded  generic  distinction in the Macaque
gromp owing to external absence of tail
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and awav from contact with the other mem-
bers. It inhabitz the northerly coast of Af-
vica, through Algeria and Moroceo, and iz
the only African member. This is the famous
“Ape"” of Gibraltar, but wvisitors to that in-
teresting spot should not expect to see mon-
kevs sporting generally over the bare, moun-
tainous rock. The military commandant at
Gibraltar the past sommer told the writer
that he doubted if there woere more
twenty specimensz in the whole area.

than
They
appear here and there, according to the direc-
tion of the winds, and as they range over a
couple of miles of tervitory. the chance of
seeing them during a short visit is remote.
It iz doubtful if two in a hundred of the
tourists who briefly stop at thiz port to buy
gpuvenirs have ever =zeen members of the
monkey colony. The writer has spent several
days at Gibraltar, during two separate trips,
has scanned various portions of the rock and
its adjacent slopes, with powerful glasses,
been well up the ridges and has never seen
one of the *Apes”—so called from the lack of
tail. This is the only monkey on European
soil, but it is doubiful if the distribution
iz natural. It seems more probable that speci-
mens were introduced by the Moors in their
numerous Spanizsh conquests. Not far back
from the port of Algiers there is a colony
of Barbary “Apes,” which are tame enough to
be visited and numerous tourizts go out to
see them. Some of the male monkeyvs of
the colony are of great size and strength,
and it is told that several tourists have heen
attacked and severely hitten.

Going back to the Indo-Malayan region, the
Macaque headquarters, we find a number of
species and from here they radiate in interest-
ing fashion. The large and powerful Rhesus
Monkey and several allied species extend their
range into the cold winters of China, but
more remarkable is the hardihood of two big
gpecies, P. thibetanum and P. vestitus, which
range into Tibet. They are burly, savage
brutes, heavily haired to endure the actual
blizzards of their home country. The hig
Japanese Macagque is of similar physigue.
These species are active and savage as cap-
tives when adult, not really morose, but ready
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to fight st a snap of the finger. They do
better if given access to out of doors all win-
ter, and have records of living considerably
over twenly vears. In size they are possibly
ranked by the Burmese Pig-tailed Monkey
and the Black Macagues of the Celebes. The
latter are remarkable in showing parallel de-
velopment with an equally large but unve-
lated species called the Celebes Black “Ape”
Cipiopitheens remarkable is the
similarity of these two creatures confined to
Celebes and the nearby smaller islands that
animal dealers frequently confuse them. We
have three specimens at the present time
which were shipped us with the understand-
ing that they were Black “Apes.” What in-
fluence produced this parallelism is problemat-
ical, but Black Macagues have departed from
the normal olive or ian hue of the group, de-
veloped a long, thin nose, which with the
vestigial tail produces almost the eounterpart
of Cynopithecus, with its single species. The
Celebes Macagues have more recently been
accorded distinet generic recognition.®

Macaques are iypical monkeys as regards
favorite legendary characteristics applied to
the race. They have enormous cheek pouches,
and are much given to facial grimaces and
motiong of the lips. They are extremely vo-
piferous in chattering, uttering crooning
sounds, shrill ealls, grunts, barks and ear-
gplitting sounds approaching yells, which ap-
pear to give them much relief in moments of
rage. They are not inelined to seriously
fighting among themselves, though feeding
time may produce pandemonium and a fren-
zied storing in cheek pouches, with no hint of
courtesy to companions, youth or females,
Young specimens are docile and affectionate,
and make amusing pets—on a ranch or place
of the kind. No animal ean be more mis-
chievons or destructive in living quarters,
where there is anyvthing to break. As they
grow older they develop an unpleasant ten-
dency to protect the owner against imaginary
harm and will treacherously attack visitors.
The writer has long gone on record in warn-
ing against the danger of maintaining pet
monkevs unless with®a full knowledge of their
habits.

% Magus,

wiger. 8o
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By far the largest and most spectacular
members of the monkey families come within
a group known as the Baboons. There iz noi
much structural difference between them and
the larger monkeys, but baboons have an elon-
gated or dog-like head, and appear fairly char-
acteristic. There are nineteen species and
two genera, the greater number of species
falling within the genuzs Papino. All are Af-
rican, with a slicht extension into Arvabia.

Several of the baboons are the most
bidding in appearance of all mammals, hav-
ing livid facial hues or grotesque patches
like hideous clowns. Adult males are provided
with enormously developed canine teeth. as
sharp as daggers, which are frequently flashed
at intruders by simulated vawns. Powerful
in body. naturally audacious and backed with
the assurance of moving in numbers, these
creatures may be rated as well to avoid.

It is fortunate for general animal life that
their tendency to develop size and massive
frame stopped where it did. If thev had
reached the size of the anthropoid apes, they
would be among the most frightful creatures
the earth has ever known.

Like many young mammalg, the immature
baboon is quite playful and gentle, and fre-
quently affectionate. With most of them this
demeanor rapidly changes in nearing the adult
stage and insolence takes its place, usually
riving way to treacherous savagery. The
demeanor of the average adult baboon hints
at a combination of bestial cunning that is
curiously repellent, guite different from the
admiration we feel for a purely antagonistic
type like a savage leopard or tiger. Mentally,
at least, the baboons appear to differ from
the monkevs in this respect and indicate a
psvehological if not a structural gap between
them. They are particularly hardy as cap-
tives.

Like the monkevs, baboons walk upon the
flat of the foot and flat hand directed fofward,
Being far more terrestrial than the monkeys
and aceustomed to turning over many stones
in search of food. their hands are stronger
and more adept than moft monkeys. This has
been clearly illustrated with several baboons
of different species on exhibition in the Park,

for-
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which have developed habits of throwing mis-
siles when in o rage.

It is not uncommon for an angry monkey
of the Old World to hurl a pan in the direction
of ity anger, but the cast is erratic and the
Festure little more than demonstrative. There
is no accuracy of aim, or intention of actual
accuracy, 1t has been very positively stated
that none among the lower primales can ac-
curately hurl a missile or will attempt fo use
a weapon, The writer has never observed a
BT LD attempt to use a
stick or club in offensive or defensive tactics,

monkey or baboon
nor has he ever noted any
primates accurately cast a
exception of baboons.

among the lower
miszile, with the
With one gpecimen thiz
was diseovered quite accidentally. Having
noted a disturbance among the vigitors out-
side the Primate House, we investigated a row
of capes where several large and savage bab-
oons were quartered. One of these animals
had loosened a panel of cement sheathing,
which had fallen upon the stone Aoor and
broken into sharp pieces. These were being
hurled at vigitors through the bars, in delib-
erate fashion and with excellent aim. The
crowd had retreated to form a large semicivele
and the fragments flew straight and hard, and
with enough force to produce serious injury.
Keeper Palmer and the writer afterwards
made a number of experiments with this big
Yellow Baboon, Papio cynocephalus. We tried
him with a shovelfull of coal and ran to dif-
ferent points to see if he deliberately aimed
at us. This he did, with dangerous accuracy.
The method of casting the missile was curicus,
directly outward from the side of the body, an
overhand throw with the palm turned inward,
and opposite to the divection of the toss. The
long hand and wrist appeared to snap into
the movement in adding impetus to the missile
as it left the fingers.

A large Chacma Baboon, P. porcarivs, re-
acted similarly during these experiments. It
iz particularly interesting to note that both
of these animals reacted without previous at-
tempts or practice—the Yellow Baboon finding
itzelf provided with missiles, upon breaking
of the cement panel, and the Chacma, on being
apddenly provided with mizsiles by the ex-
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perimenters. From this it would seem that
the practice is not uncommen among Baboons,

As with the Macagques, there iz a great
diversity of tails with the main genus—Papio.
The Mandrill, P. sphinx, of West Africa, is
hideously ugly, with red nose and swollen
cheeks of vivid blue. It has a mere vestige of
tail, as does the Drill, P. lencophaeus, of even
larger size, but less like an alarming night-
mare in eoloration. The Hamadryas Baboon,
P. hamadryas, with its flowing mane, like a
lion, and long, tufted tail, is in sirong con-
trast. The Chaema, of southern Africa, the
Olive Baboon, P. ibeanue, of East Africa, the
West African Baboon, P. nigeriae, and the
Abyvssinian Baboon, P. deguera, are giants of
the genus. The remaining Baboon genus,
Theropithecus, contains two species, both
Geladas. No more forbidding creature than
an adult of these species can be imagined.
They are extremely vivacious in facial ex-
pression, from flashing of white eyelids on
black face, to turning the lips wrong-side out,
well upward, and downward over the chin, the
actions accompanied by maniacal moans and
cacklings, exaggerated yawns and protrusion
of enormous canines. A great flowing cape
of lusterless hair falls over the shoulders. A
dwarfed caricature of a lion or some legendary
thing gone mad, best describes this strange
beast, with its great naked crescent of red
upon the breast. It represents the ultimate
in Baboons.

THE NEW WORLD MONKEYS

Most of the New World monkeys have pre-
hensile tails, a development not existing
among Old World species. This is all the
more interesting, as the prehensile tails of
different genera are developed to an extreme
degree of perfection as a grasping organ,
being of equal value of a limb, and even bare
beneath, upon the terminal guarter, to prevent
slipping, the skin texture curiously like the
inside of a finger.

Here is a problem of marked differentiation
from Old World monkevs, too heavy to be
discussed in detail here, except to mention
that it warrants conjecture as to whether
American monkeys have longer been influenced
by forests of lofty heights. Certain it is that
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they are more secure in progressing through
the trees, and persisting in such an environ-
ment, their hands have differed. This may
be seen in the photograph of the adult Howl-
ing Monkey, grasping a portion of banana.
The fingers are extremely long and the thumb
not opposable. Hence the grasp of a small,
detached object is accomplished by practically
winding the long hand about it, the thumb
having little to do with the grasp. While
this iz an execellent hand for arboreal loco-
motion—pointing, in fact, to a strietly ar-
boreal life—it lacks the character and fine
development of the hand of average Old World
species, with which the thumb is opposable
to the fingers. And not only is the crude
thumb of the fourteen species of howlers an
indication of this general difference in hands.
The Spider Monkeys, forming an equally
large genus, are thumbless, the hand being ex-
tremely slender, extending straight to the
wrist in outline from its scanty breadth across
the excessively elongated four fingers. Char-
acter of the thumb appears to vary upen the
degree of prehensile dexterity possessed by
the owner's tail.

Another marked and unvarying difference
of the New World monkeyvs is the absence of
cheek pouches for the temporary storage of
food, which adds enormously to simian char-
acter. This drollery, eliminated from the
American species, combined with lack of facial
grimace common to Old World monkeys, pro-
duces a generally less wivacious group—and
to many students a less interesting one.

Expressive gestures are limited to nodding
of the head or the tilting of the head to one
zide then to the other—so commonly noted
with Sapajous—to the slight extenzion of the
lips of Woolly Monkeys and the Spiders.
Expressive sounds are plaintive, with some
species almost bird-like. The Sapajous scream
loudly when angry. Species of Alowatia, the
Howlers, produce deep roars. These are the
largesf American monkeys, some of the speci-
mens being two feet high in a sitting position.
They are massive and savage when fully
grown, while the young appear strong and
agile. Yet they are fmong the most delicate
of all captive animals. Up to within a few
vears ago, no zoological institution had man-
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aged to exhibit a specimen longer than ap-
proximately a year, and the greater number
had died within a few months.

A gpecific diet and plenty of sunshine for
the greater part of the day are absolutely
necessary to keep a Howler alive in captivity.
The diet consists mainly of leaves, of which
the oak and wistaria appear to be favorites.
An astonishing amount of leaves is con-
sumed by our Red Howler at a single meal,
and in addition a moderate amount of mixed
fruit and meat. Specimens appear to need
the latter. 1If removed from the zun, they
eat but sparingly, and soon fail. They re-
quire high temperature and do not understand
cold. When chilled, they appear to be con-
vinced they are ill, and will not eat. OQur
large specimen at the Park will eat but little
or not at all on a cloudy day in winter.

Head Keeper Toomey now holds the world's
record in having a specimen on exhibition
over three vears' time. This monkey was
reared from an infant, and is now full grown.
It is mahogany brown in color, and his roar
is deep-throated and as loud as that of a large
feline.

The Spider and Woolly Monkevs, closely
related to the Howlers, are hardy, and eat a
variety of foods. They do not require any
such specific diet as leaves, and are not sus-
ceptible to moderate changes of temperature.
The Woolly Monkey is rather characteristic
in being extremely docile, this even being
the case with the fullv-grown males, with
which the canine teeth are greatly developed.
Among many specimens, the writer cannot
remember a single example that could not be
freely handled or which showed an inclina-
tion to escape.

Cebus is the most extensive genus in the
American tropics. It contains the familiar
Sapajous, to the number of twenty-four spe-
cies. They are sometimes called Ring-tails,
owing to the terminal portion of the prehen-
gile tail often being carried tightly coiled.
The tail is not g0 strongly prehensile as with
the Howlers, Spiders or Woolly Monkeys, nor
is it bare upon the under surface. These are
the most hardy of American monkeys, live
for vears in captivity, and suffer principally
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from lack of sun, which results in a condition
similar to rickets and improperly called “cage”
paralysis. They are the types so frequently
traveling with the itinerant organ
grinder, and while not living under happy con-
ditions, are usually in fine health and vigor,
owing to exercise, light and air.

Az a certain monotony attends a procession
of American monkey genera, it is well to
briefly group a few, in closing. The Sakis,
Pithecia, are a curious group of eight species,
luxuriantly clad in flowing, woolly hair, which
falls from the head and over the shoulders
like apparel designed for extreme cold. All
of the species have extremely long, bushy tails,
which are not prehensile. The rather closely
related Sguirrel Monkeys are beautiful crea-
tures, and when in the trees might readily be
mistaken for a squirrel in size and action,
except for the long, slender tail. The soft and
silky body coat is of pale greenish-gold, so
like a coat of delicate moss in texture and
hue, that this small genus of eight species is
sometimes designated as the Moss Monkeya.
The long tail is not prehensile, nor is that of
the Owl Monkeys. The latter group of fif-
teen species, is unigue in being nocturnal.

Ranging in body size from a chipmunk to
a large fox squirrel, is a distinet and unigue
family of miniature monkeys, the Callitrichi-
dae (Hapalidae). These are the Marmosets,
Tamaring and Titis. This, and the family
Cebidae, of species enumerated in former par-
agraphs, contain all the New World monkeys.
The Marmosets and their tiny allies, form a
zoological explosion of oddities in color and
decorative pelage. There are over sixty spe-
cies, divided into six genera. Some of these
elf-like creatures, with expressive faces not
much larger than a marble, are extremely
pretty, with lustrous, silky black, red, or pale
gray pelage, a few with snow white arms and
lega, several with a tuft of white, like a ball
of cotton, on the top of the head, or tufted
ears. One species, the largest, is covered with
flowing golden hair. It appears as if swathed
in gleaming yellow silk of the finest texture.
All are largely insectivorous and as captives
require the most painstaking care. Their
cries are strangely like the sounds of birda,

seen
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Vervet Monkev, Laropyia  pygeryilira, The lomg and bandsume tail. thickly amd smoothly
coveres] with hair and terminating in o hlack toft is chasacteristic of the monkeys of this genus. The appendage
is largely decorative, however, a= it lacks prehenstle power—as do the tails of Old World monkeys, It accms
remarkalile to pote that prebensile tails among memkeys are restricted to the New World species
[Lower) The Vervet Monkey is one of the larges species of the most extensive Al'q'm genus,  Its hair is
greciish gprav. The skin of hands and face is Wlack, bar that of portions of the hos
monkeys are fect on the grouml, Lo

y is vivid bine. These
| equally at home in the frees,  Photograph by R, L. Ditmars,

East Adfrica,
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atedd by facial markings, pecies as o white nos
g of paimt-like effect, similar to the face of & elown

{lawerd De Brazea Munkey Lanepyge broccer, West Africa.  Nawed in hoser of
species appears to be rare and i scldom exhibited.  The mankeys of this geoup ar
miult and lack the friend!y intercst exhibiied by other O1d Waorld
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L Lower 1 Tlanuma unkey, o R
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mankeys in lacking elustic

e, A er amily rather  pensive-locking 3
are more than I#‘I';' species, all of them
{F are eharacteristic among O] Warld
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RBed-Heabed Mangaley, Corecocebar forguatng, West Africa.  Mangabeys form quite a large geaus of strong,

uniformly longtatled specics, the majerity ai doll, grayish body hues. A few are hrightly marked aboat the

bewd ‘anit face. The top of the head of this specivs is of rich mabogany red, in sfromg contrast to the stecl-

gray body.’ Mangabeys have white exelids, which may T rolled wpward and fHached in several ways to 3

appear very stniking. has been suggesied that these movements form crode “coanversation™ or stgnnliing
amang members of & froug.
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snme watching rogie.  Photograph by B L, Diterars,
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Bonmet Macaque, Pithecns simiees,  (Immaturee), The vigorous enjoyment of a favorite morsel is followed by
storage of portions of it in anticipation of disturkance from a neighlar, gs shown in the fnllowing illustration,
(laowery Even Tigaid food can be qoiekly stored in the cheek pouches, as il strated in the disposal of the
cgm to be slowly swallowed in delectalile fashion when all danger has passed of the Prize being snatched by 2
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Bannet Machgue.  Piledus otmcas. Southern India, . An immatore example of 4 species closely pelated o

th= Toguee Macague, but differing when adult in the hair growth of the head heing higher opon the toreheul,

This and related species are characteristic in thick base radisting from a central portion of the head, They
hawe quite long tails.  The face is curionsly wizened, with a grear mobility of expression.

{Lower) Toque Macale, Pihecas pileatus.  Ceylon, The curions grawth of hair of this veuip specimmen

indicates the lusurtant bead decoration which appeirs with maturity, when the mass of hair [uﬁ. well aver the

eres, This is ane of the smaller, long-tiiled macagues and s readily tamed,  Photograph by K. L, Ditmors,
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Togue Macaque, Pithecus pileatnr, Cevlun,  Elastic cheek pouches are being quickly and gencrously stored,
This 1= a fprovisisn e prevent rolbery from a meighbor and also te hastily gather food from a hazardeus
place nnd -|-ny5 depart to eomsume it ot letsgre.  The fooad is then pushed into the month ontaide pressure
uf the hamds and fingers.  Cheek pouches exist enly amwmg Old Waorld maon pm—
{Lower ) Development of btic appears as if trimmed,  Thickness of the hair and the ®anner in which it falls
alwaut the face varfes greatly amone individoals, 1t is foteresting to note that o number oF species: of timnkeys
sheow marked individusl differences in feeial expresson.  Pliotopraph by K, L. fhtmarr,
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Commaon  Macague; Crabeeating Macaqoe, Pithecws drws.  Indo-Malavan Region, (4 the entire Macagoe

d genms of over nity specics. this monkey and the Rhesps are the most commonly  seen o cagdivity, It is

hardy, intelligenn and friepsily, although the latter condition e doubtiul with older males, which have greatly

erifarged canine teeth and take pride m showing them in amolated yawns, This 1 ane of the longtniled
members of & penoe in which tails vary frem Dl length of head snd lody to a mere vestigia] appendage,

Phategraph by K. L. Ditwrard,
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7 Comman Macaguae,
|||l| anyutie wl as
CHFIERITY, -SUFprise, il
{Lowery The hand of
which are i marked contrast

menkers

" Uhanges of facial expression are almost instantancrs aml quite vacigld,
thetic |||:. ohserved monkeys can readily Frengnize comIman £ X[pressions ||'-I|n. ating

! r aid nager, the lanter itloscrated here L nooold mele cxample
four welldevelogeod Gingers aml n strong opposahle I'|I'II‘11
e fingers and weak, harely opposalle I|I-'-II1* of most New Warl
with the photograph of an impriog from the same hand
eagraph by K. L, Duwgrs,
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Te Japanese Muacugue, FPitheeez fescainr - Japan. Powerfol. savage smd active, this large species 1= ghle o
emifeire the rigors of actual winter. With several sther hardy species of jts genus, it ranges well into the
temtperate potie and away from normal areas inhabited by the monkey races. In this climave it wiill thrive 3
ut of docrs throoghout the winter, The face is brick red; the il mecfly vestigial,
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Compare this iHusteation with the hand pramt of the Common Macagae, It will be seen that the characteristics
of concentric lines at the base of the fingers. and o larger area of similar texture at the base of the thumb,
fullows throngh th this shoretailed species,

{Lowerh Pigaailed Macwgor. Pitheena wemestranns,  Indo-Malavan Begion.  Runking smong the largest of iis
groatp, bicing alwmse twe fect high in o sitting goddtion, The tadl ia short, corfed amd pointed. hence the snme.
Young spectmens are particulariy intelligent and adapiahle 1o training, but G with mest of the larger oimbkeys,
begome treacheraus and syvage as they mutnre. Photegraph by K. L. Ditmars,
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Sitting barely fourteen inches high, this young PigTailed Macague has guickly storeil an entire badana i
its twn, greatly elastic cheek pouches, which peaject downward apd outwanl,  This food s afterwirds
Ieisurely consumed by compressing the pouches with the fingers.  Photograph by K. L. Ditmars,
{loweri Rhesus Monkey, Pithecis rbesns.  Todia, Posably the most famelinr among the  Macagues: and
yery commanly zeen mocaptivity. It is exceptionally hardy and able 1o endore the ol of winter. It iz &
Large monkey, with face of reddish tingae, and & jeufarfy compact aml steang,  The tail is short
anal-stout, and proportionately but-a tridle longer than thar of a deckawiled dog.




i Sl e oSl W Dl Sl el i oy |
13 1

% (%
. Y
‘h 4!
¢ ()
.;k", 'tx:
Y 4!

P

. T

giblE -

S

s

- T

-

Lo

B o B g e

e

8-

"

&

1 |
(3 o
3
i Harbary “Ape.” Simia sylranis, Moroeeu amd Algeria, e is a troe Macague, bot acennderd generic distinetion
Froms dts lack of & tail 1. ix the anly member of the Macague i inla hirting "\.1"|-. Thes \”l Famdmes " \||
of Gibralzar amd the only monkey Hving on I-_-::'.-.- 1 |I 15 thoaghn 1o ve Teen hroight there by the
Moors. Bt s doubifual i mor 1T i mpon the ™ ':." i cxetkl Bimbe.
i Lowerd Uelebes E':]..! DR, d '|.r sl poweriul animal,
mmpruperly called MApe awitag o Fils & m s eXcEsEive

its lack ti e 1 s 'l.|.... K
lengih, I: 1, 1I-.| nuse, and the ooy, projecti I: N Pl r JFa .'( L. _|'-I WidrL,
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tininea Baboen, Papio r\ariu. West Africa, There is little stroctural diference between laloons and monkeys,
amd both are included 1o the same family. Baboons have a longer and more dog-like bead than monkeys, the
clubgation particularly relating 10 the spout. They are aleo more terrestrinl and live in more open places,
This immature example has one of the cheek pooches distended with foowl,
thower) LongArmel @aboon. Papio cynacephalas,  Uompare the fength of arm devebspment with that of
the Anobis Balson. Saeh  development  enabics this speeic: to move at o particglarly  swift and
ambling gait.  Photograph by R, I.. Ditemars,
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Lopg-Armol Baloan, Papie cxnocephalos.  Central and Eazt Alrica. Tall and ambiling

. the species is distinet
enough t e recopmiezed at o glance White eve-lids are said w be wsed fg “Hazhing™ warming shgaily 1
T | i she roving proup,

Armid with ennrmoeesly developed  canine |u1l| shurp as

memhers
iLoswer i  Mandrill, P ;' o gfkeimy West
daggers, this 15 ithe m I i srhibdding of the linls -..- Ar o =ndster t-.| b i =l a |.¢||1 atic ty | |i..- cheeks

e awnilen, -Zl-:._._t raliliedd |.i F wiviad bl FLiake i fiery T A go ||.||-|i vl b nlks A ontrast

y the’ Fall it ||I-1 I Photograph by I-.‘ L. Diitmay P
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Gelada Baboon, Therepithocws gelada, Southern Alyssinia, Differiog from the Mandrill, which is tailless,
the Gelnda is provided with a sweeping, tufted appemiage, A Howing mantle of lostreless, hrown hair falls

from the shoolders, O the breast iz 5 wvivid erescent of hare, resd skin. With its hideons gringices,
cickles amd warning calls, its mane and tufted taidl, o imparis the impression --.-'.;||| insatiely amimane]
caricature of a Hon,
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Red Howling Munkey, Alowatta sewfeulus,  Northern South America. Sitting a full two feet high, adult

Howling Monkeys are -||;|= largest of the New World monkeys. A eafiods 111id * 1 the thraat enaliles

them 1o miter long, deep roars, Note the crode use of the thuml, which is bav slightly opposable—a
characteristic of New World monkeys.

iLowery Compare the photograph of this yvoung Howling Monkey with that of the adult specimen. This

animal is barcly o yea® b oand will require three to five vears 0 grow the bheard and develeop the rather

sinister counienance of maluriy Photogroph by K. I Ditmars,
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Waoolly Monkey, Lopothriz lagotriche, Upper Amazon Region,  Clad in soft, thick and silvery gray hair,

which growe close and gpstanding. like wool, this auimal appesrs to have a curions pelage for the tropiis.

Its nse of the end of the prehensile il as o prop s 8 common habit among American monkeys, enatiling
them o stand ereet, and illustraving the general nse of that valuable pmd highly specialiced appendage,
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Black Spdder Monkey, Adelens abcr, Panama to Colombia, Spider monkeys form a genus of twelve distinet

nerican monkeys, =trictly arlareal, have excessively clongated
nseful as a fifih limb,

species.  They are the most slender of the 2

hands, and are chagacteristic in being thumbless, The il is prehensile and as
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Uicoffeoy™s Bpdder Monkey, . ann and Nopthern Scuth America, The thumbiless
ers, s clearly shown,
ﬁ i Livwer ) White-Throated Capaschin,  Cebi r.  Nicaragua
a large gepus of American monkeys,
monkers, and are often called. Sapajous or
the tail tightly cotled, T appendage s prebens
as are the tals of the Howlers, Woolly ned

Colomhia,. A common renrcscntative
abondant and familiar of the New Waorld
- owing to their halit of carcying the terminal third of
| 1= not har®l for positive grasping,
Photograph by . L, Ditscars.

[92 |

‘e

Fi



S R woligpren! Nociety, MWaoyafune, |

U Sl s Sl S e i o o |

7

2™

5 (U pger ) White-Throged  Cagmicliins,  (Lowery Tufted Capochin, Cebar cireifer.  Bouthern Bragl,. Among
=4

the capuching or sapajous there is considerable varkety in lengh of Doy pelage amdd head tuiis,  Bome

specics exhibit a pompadosr efect of raizsd hut smooth hair, dieected hackwards.. This species illustrates

C a small group with Iiliri-ll|4.'|;|-' lusarinm  head pofts, directed spwanl. over the forehedl, It is either
Iilack or wery dark brown. B ®, Goerndorf
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Waoally Saki, Firhecia monachir,

{Lowers Owl Monkey, Adotus tridrgatior, Upper Amazen Region. A small group of a dezen diminutive
specics 18 known as the Owl Monkeys, All are nocturnal and have very large eyes, hence the name.  They
are strictly arboreal ;t-ml hunt for small lieds, lizards, snakes amd insects, Phatograph by K, L. fHimars,

AT BT
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L] ."-1-'::;!;-.*}'.. Auvtuy privirgaing.  (Lower)  Black: Esreid

Marmoset, Callithrir pemicillate,  Marmosets and
Tamarins are the smallest of the monkevs and amang them there is a preat variety of coleration and
decorative tufting of the hair, The speeics range in size from that of a sguirrel g6 muach smaller types,
amd with some the head is abour the size of 3 large marble, Insects form a consideralile part of their

fowd.  Phatograph by K. L. Divears -
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Bearded Dragon, Amphibolurus barbatus is the largest of this genus and ragaes aver nearly

the whole of Australia, When alarmed or aogered it spreads its spiky peck-frill and hisses

very much like a snake. They are fond of perching wn tree stumps or fence posts where
they Lask m the hot sun
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LIZARDS IN AUSTRALIAN WILDS®
By CHARLES BARRETT, C.M.Z.S.

The iNustratiops are from  photograpls

RAGONS in our day! Folks smiled,

or wondered, when the first reports of

those giants of Komodo appeared in
the newspapers. But some of us, naturvally,
thought: The *“goanas” have big cousinsg on
that tropic isle—the dragons of Komodo are
Monitors. We have no iguanas in Australia;
but our Monitor lizards are known, through-
out the Iand, as “roanas,” and their nickname
is never likely to be changed for one more
fitting. After all, it iz merely a label; and
more easily remembered than Varanws, Lace-
lizard, or Gould's Monitor.

We are rich in lizards, both numbers and
variety. Many kinds have I hunted with a
camera, from finger-long sun-lovers to Mon-
itors measuring as many feet as the pygmies
do inches. Rather good sport; for lizards, as
a rule, are swift upon their ways, and wary.
But there are notable exceptions. And since
this is not a systematic paper, but a ram-
bler's gleaning from notebooks and memory, 1
may begin with the indolent species.

Our champion slowcoach is the shingle-
back or stump-tailed Lizard (Trochysaurus
riugosis), which measures up to about four-
teen inches in length, and has a tail that
lacks only the mouth and eye-marks to be
another head in appearance. The tail, like
the head, of thizs sluggish, stout-bodied rep-
tile, iz thick and short and flattened. At a
casual glance, from a #ew yards away, you
might mistake shingle-back's head for its

*All rights reserved by the author,

tivken P Aucivalia B he author

tail and viee versa, A close up view is not
deceiving: but T, rugosus certainly iz one of
the strangest of all the Australian lizards,
as regards its tail and armour of dark-brown
or variegated “shingles.” The tongue is of a
purple-black color.

Shingle-back, short-legged and deliberate in
its movements—it seems to “drag its slow
length along” and leaves a broad trail in
dust or sand—=Shingle-back has another claim
to distinction besides novel appearance; it
is a snake-killer. Bushmen, round the camp-
fire, tell snake varns, and often you may hear
old Shingle-back praised as an enemy of ven-
omoug serpents.

Sluggish, and loving to bask among rocks
or in sere grass by the wayside, shingle-back,
at need, can be formidable to the swift, glid-
ing serpent. Getting a grip with strong jaws,
the lizard holds on like a bulldeg. In handling
rugosies, it is well to keep your hand out of
range of its bite. This species has a habit,
when touched, of flexing then relaxing its
body sharply, making boomerang - shaped
movements, as it were, after the manner of
some sphinx-moth caterpillars. It is wvivi-
parous, bringing forth, not a brood, but one
offspring, alive.

Motor cars take heavy toll of Shingle-backs
on the country roads. For these lizards will
cross busy highways through their haunts,
and motorizts cannot dodge all that they see;
many are not even noticed until erushed by
the wheels. Along a mile of road in Mallee
couniry, where they abound, T counted, one

[99]
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Stmmpailed Lazanl, Trachiyza Thi a1y

il lacks only month o 1 e THL

venomdiinis reiles with alaamds, @i ¢ re
(3 ke

day, nearly twenty car-killed shingle-back
lizards.
summer, in Victoria alone.

The genus Trochysaurns is represented by
one species only: whereas Tiligra has five or
six members. These are the blue-tongued [iz-
ards, indolent, but more active than shingle-
back, and built on more graceful lines, with
pointed tail instead of a “stump.” They are
popular as pets, and T have several at large in

Hundreds must be crushed every

my wildilower garden. Somelimes they wan-
der, and appear in a garden whose cwners
are not Cries of alarm took
my wife across the street, one morning. She
found three frightened women, armed with
golf clubs, menacing a harmless lizard, not
eighteen inches in length. It was “Bluey,”
oneé of my tame T. scmmoides, which had gpone
The golfers were really an-
noved as well as scared; and threatened to re-

millre lovers,

on a ramble.

Biwe tongued Ligard, Tiligua soiwoider a more gracefol form than the shingle-back, derives its cemman pame from the tich
colog of 1t tongae. They are very genile and are popular among nature lovers as interesting pets,  They are fond of milk,
among other foods, which they lap like a can
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COMMTY fpocies of

Grey Bloodsucker Lizard, dmphibolurus muricatus is commen on the dry hill slopes about Melbourne, the capital of Victoria,
and is widely distributed throughout Australis. Swifipess of movement 13 its measure of safcty when pursued by an enemy;
its speed mot being excelled even by the whipsnake,




Bearded Dragon, Amphibolurus barbstus presents a truly terrifying appearance when ke spreads his neck-frill. This odd
reptilian form is largely a groond dweller. His ferocions pose is really a Lluff; his bite is in no sense as terrible as his aspecy,
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A wary; an amusing small ereature, which
B basks in sunny spots, ready to dart off at
A ‘ a egign of danrer. And vet, if you chase
4 ?"" « *¥ one, on a piece of open ground, it may stop
e il and fare vou for a moment; even make
g YA a menacing run forward.,  All bluff, for

g it iz easier to eapture a whip-snake than

1 “{h this common dragon, libelled by its nick-
o, name, “bloodsucker.” My photographs
‘m were not obtained without trouble.

There are o many species of the Fenus

= 1 i : o
- V Ampfiibolurea, all ealled “dragonz™ in our
natural histories. that 1
gh 1entio nly & few
l]':'” me to ti'l:" |'lll]i|.'i', [.l"l' H]I..I.”Il:rhl. IRE1OTE OF) o ]., \
- - o 18 IO lamiiiar
“keeping poisonous rep- el The led d
kinds. The bearded dra-
tiles"” in Subuorbia! S e ;
Wh ife lifted pon (A, barbatws), length
en my wile liftec : .
“RI S i ed Ei up to about twentv inches,
Bluev™ and stroked hiz y : :
. iz the glant of the genus,
sealy head and body, the o g i #
i'::in- el i : g and ranges over nearly
; gasped, and won- f i
E - the whole of Australia. It

dered!

Well, 1 like lizards,
and commend any of the
Blue - tongues as pets.
They are easily tamed.
and feed on milk, lap-
ping it up as a cat does,
geraps of meat and
greens of the “fleshy”
kind. They are also fond
of Capeweed flowers,
Their tongues, frequent-
Iy extruded when they
are handied, are of a
lovely Prussian blue color. |

Our little grev “bloodsucker”—the *
popular title for Amphibolirus murica-
fis—is very common in sandy districts
and on the drier hill slopes around Mel-
bourne (the ecapital of Vietoria): and
enjova a wide range in Australia. About
a foot in length, it has a tail twice as
long as its body, and is camouflaged by
its colors and pattern marks when rest-
ing, as it often does, on the grev-brown
bough of a tree. It is both bold and

is plentiful in the drier
country, and I have met
with it in all my rambles
through the Malee — our
“Land of Little Rain,” now
enriching wheat-farmers,
who pet water supplies
mainly from bores and
big dams.

The bearded dragon,
when alarmed or angered,

opens  wide its jaws,

prer—Frlled Lizgard, Chlamydgaawrns Eagie, attains-a length of shree fect and is remarkable for ite huge neck-eill which it
open Jaws a troly formidable appearance. When running, which it

expands wnder stress of excitement peesenting with wide
Their tracks on moist ground are like those

can o most swaitly, it wses the hind legs, solely, and assumes a nearly erect postuse,
~Amstralian hushman of the Aronta iribe, Cemtral Australia,  The aborigines inclode
i= n =pecics of the most brilliant celoring.

of a hird or miniatvre Dinosabr.  Cenl
the lizards i their diet.  Lomowr—Painied Dragon, . pictug
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Among the great nombers of Australian Tizars specics there

arce many  geckoes, One, Nephares weper, has g corions

bulbous tail which tapers woward the end. where insteaw] of

a point it ends- in o globe-shaped knel,  The pecko pictured

is alive in the author's collections: it has three tails; prolably
an alimormal state.

spreads its spiky neck-frill or “beard.” and
hizses just like a snake. It does not hesitate to
bite fiercely at a hand—or a booted foot—
placed near its head, but the bit is not very
painful. Yet its boldness and bluff often are
effective against its natural foes, and may
even frighten a person unfamiliar with the
ways of lizards. A unigue photograph shows
exactly how the bearded dragon plavs its
game of bluff. This queer reptile is largely a
ground dweller, but, liking a place in the sun,
is commonly seen basking on a tree-stump or a
fence-post.

The painted dragon (A. pictus) is a beauty,
especially when inhabiting arid ecountry,
where the landscape, under a cloudless sky,
gleams resistance to the sun. Here, the paint-
ed dragon wears a coat of many colors—
brick-red and yellow and blue. TLegs and tail
are of the skyv-color, while the blue sides of
the body-—red above—are vyellow spotted.
There is variation in brillianey, and, in Vie-
toria, [ have seen examples of A. pietws that
were not at all showy—is there perchance a

N. Y, ZOOLOGICAL SOCIETY
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paee of painted dragons that prefers softer
tonez than are fashionable in the Central Re-
rion?

During a recent journey in Central Aus-
tralia 1 was among the Aruntas, a Stone Age
People, rapidly failing, or becoming “eivil-
ized” as settlement advances in their teryi-
tory. Blacks with white neighbors may benefit
materiallv—often they degenerate but lose
much of their interest for the anthropologist.
Many ancient customs arve changed or for-
wotten, excepting by the wise old men.
Clothes are no blessing to a people used to
nudity, and rob them of any natural dignily
which thev may have possessed. An Arunta
man in his primitive state, as he may still
be seen in some localities, is far more pleas-
ing to the eve—and cleaner—than one of his
tribe in shop-made elothing.

It was in the Arunta country that 1 made
studiez of lizards, rerarded as good “tucker
i food) by the aborigines., Ewven the civilized
blacks, as a rule, are catholic in the matter of
food. They do not despise “goana’ steaks
because they have become used to Mission or
Station (ranch) rations. And those that roam
the wilds, living the old, immemorial life of
nomads and hunters, relish nearly every
creature that creeps or crawls or flies, or
dwells in water. Only, each individual, re-
specting the law, refrains, excepting under
very special circumstances, from eating his
totem animal. An “emu” man doesn’t dine on
emu flesh, nor a “lizard” man upon lizards.
The totem system is complicated, like the
marriage laws; but broadly, is concerned with
restrictions, which are rigidly adhered to,
with, perhaps, occasional exceptions. All that
is edible is eaten by the aborigines. And
lizards very often are included in the menu.
One method of securing the smaller kinds
that hide among the spinifex or porcupine-
grass (Triodia), is to set fire to the big tus-
socks,, much too prickly to be searched with
the hand or naked foot—the spikes will even
lacerate hoot-leather! Lizards, spiders, cock-
roaches, beetles and other “small deer,” are
driven into the open Ly smoke and flame, and
thus capiures are easily effected. Some mam-
mals also are among the vietims—speared or
killed with a waddy (club). Burrowing



Julip- Aagaest, 19251

species are dug out by the gins (women):
and big reptiles run down and speared, or
killed in some manner.

Lean were many of the aborigines 1 saw
in Central Australia; others looked better
fed, and some were plump, the picanninies
especially. [ eannot call these people lizard-
eaters, meaning that they subsist chiefly upon
those reptiles; but certainly, lizards form a
fair proportion of their dietary, in places
where lizards abound.

An Arunta tradition relates to the Numba-
kulla, who changed themselves into amall
lizards. Devil-devil men killed and devoured
all but two of the Lizard folks. 1 visited a
spot, in the olden days a Lizard tolem cen-
tre, where my companion, one wise in native
lore, ‘and tradition, told of wonderful hap-
penings to Lizard men and women, and other
totem groups in the Alchera—the “‘dream-
time,” or dim past, when the Arunta's an-
cestors (totemic) existed.

So lizards, vou see, are associated with sav-
age life in Central Australia.

From a semi-civilized blackfellow, clearly
not a “lizard” man, 1 obtained a living exam-
ple of Moloch horridus, the “thorny devil”
lizard. In grotesqueness it has American ri-
vals, the horned toads; but Moloch, perhaps,
is even more strange in appearance than any
species of Phrynosoma. As a pet, Moloch is
engaging, though not always easy to keep,
sinee it is an ant-eater, and does not accept
ants of any kind offering; in fact, it has de-
cided preferences. One of my tame “devils”
had the freedom of house, yard and garden.
He came to an untimely end, being trodden
upen by a heavy-footed maid, while crozsing
a darkened passage.

“Thorny™ may fast for several weeks, then
enjoy a gargantuan meal—for a creature less
than a foot in length. Picking up ants with
his slender, sticky tongue, as they issue from
their citadel, near which he iz lying, a :1!0!0:.1:
lizard may eat a thousand or more before
hunger is satisfied! Small black *sugar”
ants (Cremastogaster sp.) especially are rel-
ished by this odd-looking lizard of ours, whose
head is horned and the body beset with spikes,
or “thorny.” In hot, dry, sandy country—the
“Land of Little Rain"—this species iz not un-
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common: it lives where ants are legion. And,
by the way, no country iz 2o rich in ants as
Auvstralin, with nearly 1,000 known species
and varvieties, including the largest in the
world, one of the “bull™-ants (Myrmecin sp.).

Chlamydosaurus kingdi is another notable
Australian reptile, commonly called the frilled
lizard. It has a very long tail, a slender body,
fairly long legs, and a big neck-frill, which
is expanded when the lizard opens its jaws
widely. A  full-grown specimen measures
about three feet in length, the tail included.
Facing a foe, the frilled lizard looks fear-
some:; but, usually, it runs for safety, semi-
erect on its hind legs, placing only the three
central digits on each fool on the ground.
Its tracks in the dust or on moist ground,
might be the footprints of a hird, or a minia-
ture Dinosaur! Merry chases after these
lizards 1 have had i1 Queensland wilds; with-
out making a capture. But 1 suceeeded in
photographing ene, sugpicious and at gaze, on
a rock. It raced away, a moment after the
camera shutter had clicked.

Among our several hundred kinds of lizards
are many curious geckoes. Nephurns asper,
under five inches in length, has a remarkable
tail, swollen at the base, tapering then, and
ending, not in a point, but a globe-shaped
knob. This is the famous “barking” lizard.
When annoved or frightened, it makes curious
eoughing or barking sounds, at the same time
jumping sideways. Another species possesses
a leaf-shaped tail, and a head reminding one
of that of a newly-hatched sparrow or other
samall bird. Geckoes in my collection in-
clude one with three tails, resembling a tiny
hand. This lizard is alive, not in spirits, and
aften its tail is seen moving, just like nervous
fingers. Under the loose bark of gum-trees
( Ewealyplus) and logs on the ground, geckoes
of divers kinds lurk. In the tropics, com-
monly they dwell in houses, and are not un-
welecome, because they prey upon insect pests
and spiders.

Our Monitors deserve a monograph. And
were all the stories regarding giant “goanas"
true, the next expedition in search of dragons
might come to Australia. One hears of mon-
sters ten feet or more in length. What a battle
would be witnessed between a “goana" of thia
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“big poann.” Some of the fourteen species
deseribed are less than half this size;
others even smaller. V. variusg, often ealled
“Tree-goana,’” because it is a very quick and
skilful climber, is one of the most familiar
kinds, abundant in sparsely settled and un-
tamed country, It enjoys a wide range,
:m;] iz cordially detested by nature lovers,
ag well as by farmers and settlers. So
is ils ally, Gould’s monitor (V. gouldii),
which attains a length of four feet or over,
and lives on the cround. Both species are
riiders and scavengers, too. They are om-
nivorons., Carrion is greedilv devoured, as
well as any living ereature that a “goana™

size and a dragon-lizard of Komodo! There
are large tracts of our country unexplored,
or little known, where nature may guard
secrets still; where, truly, long-haired liz-
ards several yvards in length may survive
isolated inland, like the Monitors on the isle
of Komodo., But naturalists are unbeliev-
ing. We know that an extinet Australian
monitor exceeded in size even the Varanus
of Komodo; but none of the living species
hitherto described equals the largest lizard
recorded for the isle of “dragons.”

An adult lace-monitor (Varanus varius),
measuring about six feet in length, is a

£ i

U'pprer—The Lace Monitor is one of the Varanidae, V, varizs, and when adult attaing a length of six feet, They are skilled

iree climbers, the long, streng claws being specially adapted for this purpode. Losper—The maoniters, Varanidac—are called
“goanas” by the Australians. This is a young specimen, probably gowldid.
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can secure. They are
great enemies of birds,
and would put to shame
any egg collector, in re-
gard to record “tak-
ings." Wholesale nest-
robbing is n specialty of
the monitors. The lace-
lizard is an ogre, both
on the ground and
among the boughs: V.
gouldii takes heavy toll,
in eggs and yvoung, of
the ground - nesting

birds, and as a result
L ]
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gome species have become rare in certain
diztricts, while others are fighting a los-
ing fight against “goanas” and domestic
cata wone wild,

Changes due to settlement have caused
the Monitors themselves to decrease in
numbers, or disappear completely from
localities where once they abounded. They
own a wide realm still, however; and
where man does not dwell and seldom
roes, may be very plentiful, There are
'||];|_-;'1:5 noted az haunts of these riganl
lizards, where vou might. in the course of

a day’s ride or a 1

28 2LOres 1) |

“roanas.”
The lace-lizard iz a handsome reptile, in
a livery of, mainly, black and yellow; the

tail iz banded. in the same colors, “Goana”™
skins often are tanned, and made into
belts, ete.. by bushmen. The fat of Moni-
tors iz valued, too, as a salve for cuts and
sores, sprains and similar ailments.

In my experience, Monitors dizplay a
wholeseme fear of man, when he's aggres-
sive. But, occasionally, one will show
fight. Usually, a “goana,” surprised, runs
for cover, or if Varins, to the nearest
tree, up which it races, dodging round the

Ut Fareuns variay oo a lofty perch, forty feet high m a dead encalyprus tree.  Ocesionally a biy monitor will show fight
ot wsually they take refuge in fight, ascending lofty trees with surprising =kill and speed, Lewor—Daranus gouldii, lives an
the grouml. These monitors take heave toll of the eggs and young of ground-nesting hinds,
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trunk. until the boughs are reached. 1t may
climb to the end of the topmost branch that
will bear its weight. My photograph (unique.
I fancy), shows a lace-lizard which has found
refuge about forty feet from the ground, in a
dead gum-tree. This veteran had a stump-
tail, having. doubtless, been caught in a rab-
bit or fox trap, and escaped sacrificing a
portion of its appendage.

“Goanas™ have a liking for oggs
ger the better. So they arve poultry-yard raid-
ers, as well as robbers of wild birds' homes.

the hig-

In Queensland we caught one in the aet of
raiding a nest-mound of the brosh-turkey
{Alectura lathami). It was digging into the
huge mound of forest debris, to reach the
egrs, incubating in a hot-bed of decaying
leaves, ete. Mound-builders suffer from “go-
ana™ raids; but where the fox (introduced
from England) roams, have in it a greater
enemy. 1 have seen many nest-mounds of
the mallee-hen or lowan (Leipoa ocellata)
seratched open, with fragments of egg-shell
lving around—the work of “Reynard the
Fox."

A glance at Australian lizards must not
miss the legless slow-worms, which are com-
monly mistaken for snakes, and suffer ac-
cordinglv. Fore limbs are lacking, but the
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hinder ones are represented by scaly flaps,
easily overlooked by a casual observer. These
little croatures—the larger kinds attain a
length of twelve inches to nearly two feet—
are very snake-like in their movements, as
well ag in appearance. The common slow-
worm {( Pygopes lepidopuz) has a very long
tail, with which it parts guite readily. So
brittle is the tail indeed, that if rasped, al-
most immediately it Lreaks away from the
body—your captive goes free, leaving in your
hand a squirming tail. XNo lizards, perhaps,
are more “free” with their tailz, than these
small, snake-like species.

Snakes, even harmless species, have very
few {friends in Australia; but lizards, the
monitors excepted, are in better case. People
either like or tolerate them, or regard them
with indifference. A growing body of na-
ture lovers desires proiection for all the lesser
kinds: and pet lizards, notably blue-tongues,
are not so0 rare. Several naturalists from the
United Statez have wvisited Australia, mainly
for the purpose of collecting reptiles and am-
phibians. Few countries offer a richer field
for studies in reptile life. We need more ob-
servers. I have been urged to collect lizards
for muzeum herpetologists engaged in spe-
cial studies. But 1 prefer to hunt only with
a camera in Australian wilds,

o e

A VOLCANIC AFTERMATH
By WiLLiAM BEERE

HE interest binding the Zoological So-
Triet}' to the Galipagos has been renewed
by the success of Dr. Townszend's expe-
dition. News has recently been received bear-
ing on a shift of voleanic activity in this
archipelago. It will be remembered that on
April 11, 1925, we saw from the decks of the
Areturns the first volecanie outbreak on Alber-
marle which had been recorded on the islands
within a century, although Capt. Luby of the
U. 8. 8. Souith Daketa thought he detected
fresh steam and lava on the same island in
Sept., 1919, ¢
Morrill's experience in February, 1825 is
most vivid, and he and his ship almost per-
ished in the explosion of heat, cinders and

lava from a crater on Narborough due west
of Albermarle, “Galapagos, pp. 401-405."
Today his account acquires renewed signi-
ficance, because an expedition to Galipagos
records only eight months ago a great out-
break on this same island. I have the account
from George E. Stone who visited the Gali-
pagos in December, 1927, on the G. Allen Han-
cock Expedition, in the steamer Ouzaca. They
anchored in Tagus Cove, Albermarle, on De-
cember 11th. Mr. Stone has allowed me to
gquote a few condensed paragraphs from his
manuscript notes, and to publish two photo-
graphs. These should be compared with
the chapter on “The Birth of a Voleano” in
“Arcturus Adventure." Stone reports that
they saw no signs of the Albemarle outbreak,
the voleanic activity seeming to have passed
through under-sea channels to the westward,
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Mr. Stone writes, “The first night brought
us a surprise and a thrill, for no sooner had
darkness fully zettled than we became con-
seious of a ruddy glow which roge and fell in
the western sky, under the murky elouds
in a way which no sunset could simulate.
Far off to the left the glow extended. faintly
illuminating the clouds, and it dawned on us
that to our great good fortune there was a
volecano in eruption on Narborough lsland,
and that our visit had been perfectly timed
to permit us to enjoy this unusual =ight.

“On the morning of December 135, as soon
as the mistz had lifted sufficiently to permil
us to see the cliffs and safely navigate, we
turned southward through the channel be-
tween Albemarle and Narborough. The smoke
and fog hung so low that for a time we could
gee mo sign of volcanic activity. Presently,
however, the sun broke through, and now we
keheld a great dome of smoke and steam glow-
ing in the level morning light. On nearer
view we saw many distinet columns of steam
arising along the coast, where separate
streams of lava were flowing into the sea.
Oceaszionally we caught a glimpse of a ruddy
glow from the crater, which was compara-
tively small and located on the southwesterly
side of Narborough, approximately five miles
from the sea. Apparently the lava was drain-
ing from some fissure in the side of the cone
and was making its way beneath the scattered
blocks of material left from some previous
eruption, for between the crater and the shore
there was no sign of lava flow, and only the
boiling sea indicated its presence.

“Along approximately two miles of coast the
activity was general, although concentrated
and localized in four or five places, where
plumes of steam were continually thrown up.

“Only in two places did we actually see lava
streams. Here one flowed with an uninter-
rupted sweep at a speed of approximately

a mile an hour and disappeared into the sea
with a continuous bubbling hiss. At an-
other point a stream — slow moving — had
partly chilled until it made a vitreous tube
through which the visequs mass slowly flowed.
At the opening, above the sea, it hung sus-
pended for a moment, then tore away to form
a great pasty blob which fell sizzling into the
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water. Oceasionally such a mass seemed to
chill 2o that it formed a rough sphere rather
uniformly on the surface, which then ex-
ploded like a bomb from steam pressure and
shot frapgments into the air. Again the waves,
mounting high, moved shorewards and en-
eulfed the whole of the lava streams. At
such times there wounld occur a spectacular
display, and the steam would billow upwards
into great clouds such as those which at-
tracted us from afar. However the whole
phenomenon proceeded in 2o orderly a fashion
that there was no hint of a cataclysm. There
was o noise of course, but far less than one
might expect. The water was hot, but
far from boiling at our position, less than
a hundred vards from shore. One could hold
hiz hand over-side without serious discomfort.
The water about us took on a yellowish tint
in contrast to the blue green of colder depths
off shore, and we became conscious of a strong
sulphury odor and a rank smell as of shell fish
or kelp—possibly due to the cooking of the
sea-weed and other life which felt the full
fury of the inferno along shore. The eruption
wag so localized that the sea-lions on a little
beach a few hundred vards away were left
guite undisturbed, and they moved about on
the warm sand as unconcerned as though a
eosmic force were not in action beside them.

“As we steamed away, the spectacle spread
put behind us, so that we could see the crater
with its veil of smoke and mark the long line
of hoiling surf with the columns and curtains
of puffing, eddying steam. Further in shore
and high above were other craters, long since
cooled, marking the sites of eruptions of
former times, many of them on a vaster
seale, which had provided the building ma-
terial of these islands. Our experience had
given us a hint of great subterranean forces
which, uplifting from the ocean's floor, had
spent their fury and left these islands in the
lonely stretches of the Pacific—the desolate
islands of the Galipagos.”

——
MR. BEEBE RECEIVES DEGREES
NOTHER of the Staff of the Zoological
Society has recently been honored, in
thiz instance, by two institutions of
learning. Mr. William Beebe has received
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from Colgate University the degree of Doc-
tor of Science and that of Doctor of Letters
from Tufts College,

Mr. Beebe's exhaustive studies in scientific
fields, his widely ranged exploration and travel
and hiz voluminous contributions to the best
literature of this country as well as his valued
devotion to the objects of the Zoological So-
ciety for over thirty yvears, are well known to
members of the Society who will rejoice with
him in these justly deserved honors. FEd.

GREAT SOUTH BAY AS A SHARK
NURSERY
3y EDWIN 'THORNE
Member af e Beard of Manegpers,
pu Vork Zoplogical Society
HE most valuable contributions to seience
have been facts relating to some definite
subject, patiently accumulated through a
series of years within a limited and cireums-
seribed loeality. The following come under
this heading,—facts which Mr. Thorne has
turned over to me and which [ offer with
slight rearrangement. For more detailzs of
some of the earlier records, see Copeia, Mo, 35,
1916, pp. 69-73. The only additional statistic
which seems worth while is the comparison
of sharks seen in the first and second halves
of the seventeen wvears under consideration.
—Willinm Beebe
No. of days of

eherrtation
8 years 1911-1918. ..

178
9 years 1918-1927. .. 124

Srasoual mtraps
of skarks secn

183.75
36.5
SUMMARY OF EDWIN THORNE'S SHARK RECORD
IN GREAT S0UTH Bay, LonNg [SLAND,
NEW YoRK
P10 0927, INCLUSINVE

No. Sharks
Daxs Seewn Chawers Killed Missed Got OF

2 L B S 14 144 43 12 25 fi
1812 22 258 RO 28 44 ]
D 18 B2 16 10 = 4
B 1 [ BEA e 19 244 94 21 55 18
LRLh: it 19 148 65 29 28 B
9L s 31 277 102 46 43 13
B b e R 24 230 83 36 80 17
LY s 41 127 40 24 11 b
£ B AR 16 65 28 23 2 2
] e 15 40 18 T i 2
1 Pt BEESIRICRRER 15 24 15 8 5 2
B et teiy s 12 38 14 10 3 1
FHAR T g 17 11 8 3 0
I 17 27 18 12 ] 1
1935 o 16 b6 20 16 12 1
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Wal. XXI, Na.

1090 b i 15 B AR a0 e i
1] AP i £ 1w Vg Jighl ds
Total ...... Tq02 1799 670 405 283 91

R

2.24 L., 9T .30

Of the 205 taken, there were 287 female and 3
male New York Ground Bharks; Carcharhinus
mitherti, and 13 male and 2 female Dusky Ground
Sharks, Caveharlitnns obsewrns.

On July 14, 1910, a male Spot-fin Ground Shark,
Carveharfinus Hmbains was taken which measured
9 feet 2 inches long, and weighed 300 pounds,

Greatest number killed in one day, 17; in one
season, G0,

Carcharinus milberti—Longest, 7 feet 8 inches;
heaviest, 184 pounds, 7 feet 2 inches long; aver-
age length about 7 feet ; averape weight about 150
pounds.

29 of these sharks had 255 voung, 125 males,
130 females,

Largest litter, 13; smallest, 6; averape 8.79.

Most young sharks are born in July. Have
killed them with young from June 22 to Aug, 28

Length of voung about 22 inches; weight about
214 pounds.

Young have no teeth when born.

Young are alwavs born tail first. ’

Carcharhinnz obsewrns—Lonpest and heaviest,
8 feet & inchez; weight 322 pounds:; averape
length about 8 feet.

During the years
122,

1 D;u'ih;r the years 1907-1910, inclusive, no record
Lept.

RECORD OF CARCHARHINUZ MILBERTI
WITH YOouNG

Daily Average.

1902-1906, inelusive, killed

-\f{:.l'flqj':' Mules  Females
Jaly 18 191 s 1] 4 ]
Jane BRI R e B 4 4
0 s B b e 10 4 i3
B A B e e B 4 4
e b e e e e 10 2 B
L L e 11 2 9
.7 e B e e ] 7 :
ANEY BElR e 10 G 4
1 e B Er e R 1] 2 4
T S o el (] : 3
A T T B e 10 ] bl
b Bt b R R B 2 1]
| B kbR e 13 T i
ica ek e e 12 z 10
A = P DT R e e ] i 1
R e B H1 o
LA b B e T S o T 2
Julys BB e e i o 2
B G 2 4
e SR 11 b 6
R e B G 2
ol b b e R e ) b 4
L L e T b 2
Anp. 281020 oo s 4 2
T L L T 4 b1
Joly 28 102 e 10 4 G
Aug, 8, 1923 .. \.nenes S 7 5
July 13, 1926 ....... SR ] 4 4
LN EN ¢ s, B e 4 53
2565 125 130
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REAND sHARK WITH SHARRSUCKER ATTAUNED

Phetograph Ty Klwin B, Sanlwrn

IDATES 0OF oOTHER THAN FEMALE
CARCHARHINUS MILBERTI TAKEN

Milberti Males Obgenrus Maleg (Con)

Fi. I'n Fr. T,
Aup. 24, 1912... T — | July 27, 19017... T 2
29,1916, .. 6 6 A 27, 1017... B —
20, 1017... 6 ¥ 15, 1918, .. 8 —
r, 205, PR | f—
Obsgewras Males ::‘uu]: l&éﬂ 11311-!: ] 2
Er e 2, 1019... 8 =
1 25,1921... &8 —
Aug. 16, 1915... 8 — a -
23, 1915... & 2 23,1921... 7 8
21, 1916... & 3 Aup. 11,1917... 7 1
21,1916, T B July B 1922, ., 7 —
- e
PLUME HUNTERS OUTWITTED IN
FLORIDA

WO game-law oflenders, in possession of
Tthe bucks of twenty-one egrets taken from

birds they had just killed, were appre-
hended recently by State officers at Gulfport,
Florida, and confined in jail pending areaign-
ment before the United States commissioner
at Tampa, Florida, This was effected o fow
daya later by a Federal game protector, and
the violators were requgred to furnish bond
of £1,000 each, The plumes as well as twao
shotguns were geized az evidence.  Snowy
herong, or egrets, from which the phuones
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nown as “airgreites” are obtained, are af-
forded protection throughout the year under
the migratory-bird treaty act, and persons
killing these birds are subject to prosecution
in Federal court. Efforts will be made to have
the two offenders arvaigned at the next term
of Federal court for the southern district of
Flovidia.

As a resplt of the operations of Federal
game protectors in Florida and other States,
the work of plume huniers has been re-
stricted, and persons who formerly dercived
material financial profit by engaging in this
unlawiul business have had to seck other em-
ployment, [N 8. Bept., Agrienltire.

4w
MeGILL HONORS DR, BLAIR
T the annual convocation of MeGill Uni-
versity on May 30, 1028, the honornry de-
groe of Doctor of Laws was conforred upon
Dr. W, Reid Blair. Professor 15, C. Harrvigon, in
introducing Dr. Blair, presented him as “a dis
tinguished graduate of MeGill University velerin-
arian and pathologist; Professor of Comparative
Pathology of N, Y. University; Director of the
N Y. Koologienl Park, as Major in the dth Army
Corps of the American FExpeditionary Forees:
an author, exeellont teacher amd in his selenee a
master mind wha has devoled his Life to the im-

provement of methods For the humane cave and
treatment of animale" K,
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Thru an error the credit lines for the following
photographs were omitted:

R. L. Ditmars on pages 119, lower; 122; 128,
lower; 1249,
134; 139, upper; 141, lower; and 143, lower.

E. R. Osterndorff on pages 123; 128, upper;
and 133, lower.

ERRATA

lower; 130, upper; 131; 133, upper;
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‘Ghe Lizards

By Ravsmonn L. DITMARS
Curator of Mammals and Repriles

1ZARDS form the largest group among the reptiles.  In systematic

arrangement, they represent a suborder of the Squamata—the order
of scaled reptiles made up of the lizards and the serpents.  About 2,500 species
are known, They range in size from diminutive forms to fairly large and
powerful types like the monitors, and one species, the giant monitor of the
Dutch East Indies, attains a length of over ten feet. Lizards are generally
cclipsed in size by many species of their alled suborder—the snakes.

Again differing from the zerpents, the members of the hzard suborder are
ecssentially creatures of the tropical latitudes.  North and zouth of the equator
their species are abruptly thinned out in the warmer porions of the temperate
zones, 1n latitudes where there is a great variety of serpent life.  They dis-
appear over the greater portion of the temperate zones having severe changes
of the scasons, although an array of serpent species thrive over such areas and
pass the winter in hibernation.

There are many more familics of lizards than of snakes, and a far greater
diversity of form. Their adaptation to various conditions constitutes a fas-
cinating study. There are arboreal, ground-running, leaping and swimming
types. A few are provided with dilatable planes and can make long, scaling
leaps or “flights.” There are also many burrowing forms. Many of the
specics are far more abundant than snakes.

Tooth structure is extremely varied yet among this great array of scaled
reptiles, there are but two positively known to be poisonous. These are the
beaded lizards (Heloderma) of the southwestern United States and Mexico,
of which the Gila Monster is the most familiar example. A single species,
Lanthonotus, of Borneo, iz under suspicion, as it has grooved teeth,
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e geckos form a lirge family and the  greater
m other lizamds by their greatly dilated digses, b
lie feet appearing from alwve somewhat like fhose of tret
we adbesiee digits inowalking on & vertical sheet of glass

Intiom differs from it leards iglieing extremely fine, ar
cles, appenring Hke o ol s skin
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5 World family known as the Agemidar, This, and the equally large New Warld family, the Jguamidae are

Bulletin: N. ¥, Zoologrioal Society, Sulv duguse, 1928

L T db e wdb e weldbe vty Wiy e i v b e
d

2l

[ 3

§

Mastignre, Uremmastic spimipes, Fpypt and Aralia. A desert species. 1t is & member of the extensive O

af particular interest in having developed phases of parallelism in gross similarity which inelude remarkalily

diversified types.  Lesoer—American “Chameleon,” duwelis caralineusis.  Southeastern United Statez,  Many

species of these little lizards are distributed throonghout the American tropics and the West Indies. They are

uoted for their quicks changes in color.  The true chameleons inhabit Africa, are unrelated and goite
different from these types,

%
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Dulleting N. Y. Zoological Soeciety, Julv-duwguat, 1028
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the. geckos,  The males are distinet in having a dilaable fold of skin beneath the throat, which is frequently
fiashed during the mating season.  This dewlap, as it is called, is a brilliant red with this apecies and yellow
or various bright hues with ather memlers of the genus,  ®

.
American “Chameleon,” Awalis carelinensis.  These attractive litle creatures, varying from hues of Lrown
e vivid green, are somewhat like the geckis in having expanded digis, which are adhesive and emnalile them
to climb up smooth and vertical surfaces. This devolopment, however, is not nearly so pronounced as with
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This and the species on e [ollowing |;.|.||.:-

Whipetatledd Lirard, Laemauctur serratus,  Southern Mexicn,
freguent the margins of lakes, amd when frightencd mush for the water, where they scamper along the sturinee
s lienrds o ned dive, but scamper along

on their hind feer, the clongated tail being rearcd as 4 balance.  The
the top until they come to some protroding vegetation or derelict timber, wmler which they can hide. When
running, the forelimbs are pressed against the sides.
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B Striped  Basilisk, Bapilfiyens vittatas, Southern Mexiea aml Central Americn. Specal is indicnted in every
& vitline of this lizant, which oot only rone akmg the ground in rearing position’ on jts powerful: hind less,
hut rushes for saicty over the =urfaces of ponds and lakes in the saowe manner.  Lirards of this iy ar
r largely inscctiverouws, but vary theiv diet with snall fdowers and render lenves,  They are very almndant o
Q Central America, bot persistently haont the neighborbiood of sluggish streams, Mikes and Bigoons,
¥
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kl Land and Marine lguanas, Ceaolophue suberiztetos and Amblyelivachus erisioiae.  Galapagos Tslands.  In
the monotone of a plotager d withoot elase-up « Is, th . Iy distinet,  Vieweid
d at close range, they are guite different, One is hro are murkedly different,
Lstor—3barine . Ignana,  Jmblyeky i w
i lizard i= kpown.  The 3 = o among the rocks was
i weeds, They cannoi®be kept alive in enptivity as

af gruly marine 3
ether upan sess
our mative sea weeds.
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Ouite different in halits from the marine species
alsng forr feet) From the allicd type, it is mich
wright hioes of brown and vellow, Looer —Common
the several specics of igonana, 1his is the most widely
|1III{'-JI -':F seven feet and can denl severe hlows with its laah-
'I-I'Ier‘n.ll tropics it is highly esieemed as %ol
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1t is sometiines hanted with dogs amd is a4 savige
|| vl protulerances upin the liead, the sinister countenanes  sarmodnied :IHr
It feeds eommonly upon leaves

anld young hirids,
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There is a close rivaley between this species and the big
115 a -|.-m|,r|||| terresirial animal and digs caves

mlversary.
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anlu [a.|.:1.11i iguana, Coclrd corinate,  There are several qguite clasely allied genera |.:|' irpznas. This

specied iz characteristic 1o a =mall group of i=lands in the West Indies. Another 12 eondined to the Baliamas

and Coba, Generic definition i externally indicated by arrangement of scilation of the besd and the size

and development of scales encireling the tail.  This 15 one of the smaller specics, artaining a length of

about three feet, Like goost of the igvanas, it is hanted and eaten by the natives, Ir- eouked flesh is white
anid tetder and satl to taste much like chicken,
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Desert Iguana, Dipgospurus dorssliz,  Southwestern United Sintes,  Living in the hot wastes of the Arizona
and New Mexico sleserts, this little lizard appears o be a miniatore of ipvana allies. It feeds upon leaves,
fhowers aml insects and when cliorly examined bas a clearly indicated dorsal crest of enlarged scales.
Lower—Collared Lizard. Crotaphyies colloris, Cetitral and scuthwestern United States,  Coloration is par
ticalarly attractive.  The bady hue 15 wsually greenish, with vellow streaks or patches and o hold spotting
over all. of white or lemon yellow. These hues are intensified on the neck, where there is a doalde collar,
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f = -r-.nl'.l d  Lieard, Zonwrus pegan Adrica.  Rristhng with horny  #pines, this lizard  would
o arily pear to e g well | cied, vt is alleged to specifically employ its armament by crawling
; s burrow head fArst. leaving formidalile tail to block the passage. A large specimen messures

cighteen inches It

iy also he classed as a desert type, as it lives in ey, sterile aregs.
node that the greater nomber of desert lizards have scquired enlarged, spiny scales,
of many desert plants
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Glazs “Snake,” Ophisawrns renfrals,  Soatheastern United States. Commonly alleged to break into picces

which “crawl” together and form o reunited reptile,  The tail 15 actoally brittle and may be broken off in

defense, the writhing of the broken section attracting  the enemy's attention. It is replaced by a new

member. Lower—European Glass “Spake." Ophisowrurs apus,  This true lizard and ||u:r1|f-:r af the family

Awngwidar is larger than The American species, attaining a length of three foet. The actual body forms about
ane-third its length. A pair of minute Haps a1 the vent are the vestiges of limbs,
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Beaded Lizarda, Heledirma,  SAmong the wls of lizarids, these sre the oily known

poasoneis species.  Ther form the tamily Felodermatidine, containing a single getius with it2 two charae-

tevistic species.  The lareer hig i that of the Mexican HBeax Arand, F T

Gila  Monster, £ i W aldtat i sl a5 exireme [ i [N , Arizona 3
* ul grooved ieeth in the lower jaw. con e The
venom is similar o that of snakes, but mueh Iess virglent in s effects
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Aunstralinn  Monitor, Vorsowr perias,  Thirty species of

family, Paragiidae, Al are contained within a single

Enst Indies, China amd eastern India. The Australinn M

Cevlonese Monitor; Kalara-Goya, Pargues salpater,
eastern India, Cevlon, ghina and Malaysia, [t is the

large. carnivoraais lizards make up the monitor
They range through northern  Awstralia; the
onisr attzins @ length of aboot six feel.  Loterr—=
The sctual range of this powerful lizard includes
eecond largest species of lizard, attaining o length of

eluse 1o ten feet.  All of the monitors bave a very long. forked tongoe,
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Rlack Tegu, Tipingmbis nigropancistas,  Guianas and Brazil. A swift running and Euw:r{ul lizard, with

brilliant pattern of yellow on glossy Wack scales. The tegus are exceptionally hardy as eaptives. The

specimen shown in the phetograph lived in the Zoological Park for over Len years.

Loser—Alligator Tegug Dracesns guicwengir.  Guianas and Hasin of the Amazon. Iis form is similar to 3

the species of Tnp:’;:q.m;.-;, Lut the large, leathery scales of the back and tail give it an alligator-like aspect.

It is delicate as a captive and refuses all food but snails.
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Gireen Lizanl, J',nrfr.l.t eiridis.  Central zad southern Europe; southwestern Asia. Here §s 2 Iyp]ml Tiaard

in =il that the pame implies. 1t i of muelerate size, withour eccentric development of scalation or Loy
contour,  Allied specics of this type are abundant in central and zouthern  Europe.

Lezovr—Sand Lizard, Laccrta agilis, Enrope and western Asia. A typical member of the Lacertidar.  This
anil allied species are tae only lizands found in the Briteh Dsles, It seldom cxceeds Iemgih of six inches.
It is sard to be the only eeptile in Trelamd, although there bave been reports of oceasional grass snakes,
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Common {ha meuclcon swlparis, There are more than Gty distinet kinds of chameleong,.  They are

the most highly specialized among the lizards, possessitig a prehensile inil, while the fingers and toes have

become Tused as opposable clasps 1o form pericct grasping organs,  The eyes are remackalde in being large.

rolling members, covered by tough skin, with o small opening in the center for the pupil,  The eyes roll

insfependently,  The sixty species form a distiner family inhaliting Adrica, the shogs of the Mediterrancan
aml] India, These lizards are noted for ther remarkable changes of colbor,
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CONSERVATION OF WILD LIFE

By MADISON GRANT

President of the N

Society, as expressed in its charter, is

the conservation of wild life. Constant
appeals for help reach the Society from all
over the world, as for example from Australia
to save the marsupials threatened with ex-
termination by fur hunters; from South Af-
rica to protect the few remaining white rhi-
noceros of Natal by transferring them to the
new Kruger Game Preserve: from our Pacific
coast to prevent the wanton slaughter of zeals
and sea lions at the behest of the commercial
fishermen. To all these requests for aid, the
Society iz responding to the best of its lim-
ited resources by subsidizing local agencies of
conservation. Not content with this, the So-
iety has recently undertaken a unique and
highly successful enterprise of its own.

The Giant Land Tortoises of the Gala-
pagos Islands, which lie 500 miles off the
coast of Ecuador, are verging on extermina-
tion, due primarily to the killing of thousands
by the ecrews of passing ships over a period
of three centuries; secondly, to an Ecuadorian
oil industry which killed off large numbers of
the tortoises remaining in the interior of the
larger islands; and thirdly, to the introduction
of dogs, pigs. cats and rats on the islands,
which having run wild, destroy the egls and
the young. The tortoises have become entirely
extinet on the smaller islands and recent ex-
peditions report that they had apparently van-
ished on all the larger Blands.

The Society authorized Dr. Charles H.
Townsend. Director of the New York Aqua-

ONE of the three objects of the Zoologrical

YVark Zoological Society

rium, to visit the islands with a special ship
and to locate, if possible, any survivors of the
tortoises that might be found in the almost
inaccessible interiors. Dr. Townsend was
preeminently qualified for this task, because
he had already made two visits to the Gala-
pagos in vears past and had collected most of

the species of birds and reptiles there,
many of which at that time, were new
to science,

The expedition was a brilliant success and
Dr. Townsend, owing to his knowledge of lo-
cal conditions and to his skill as collector, se-
cured no less than 180 tortoises at Albemarle
Ialand.

Of great interest to the Executive Commit-
tee was the fact that Dr. Townsend kept with-
in hiz allowance for expenses, a fact almost
unique in collecting expeditions. This would
of course have been extremely difficult with-
put the fortunate cooperation of the United
States Bureau of Fisheries. When the mat-
ter wasz presented by the Director to Hon.
Henry O'Malley, Commissioner of Fisheries,
one of the vessels of the Bureau was made
available for the expedition. It happened that
the steamer Albatross fI was about to be laid
up for a couple of months, awaiting an appro-
priation. The Zoological Society offering to
assume the cost of operation, the vessel was
sent to the Panama Canal where she was
joined by the Director and his party of three.
Coal and supplies being on board, the Alba-
{ross Il sailed from Balboa, Canal Zone, on
March 80th for the Galapagos. Through the

(147
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excellent service of thiz vessel the original
program was carrvied out with little variation,
her master G. W. Carlson, making the whole
run of more than 1,600 miles without concern
on aceount of coal, freshwater or supplies.
The Albatross [T returned to Balboa on April
224, the object of the expedition having been
achieved in record time and to a most satis-
factory degree.

The Society is obliged to rely on the gen-
erosity of its Managers for the necessary
fundsz for thiz and similar expeditions, and the

el XXXI, No. 3

Executive Committee takes this occazion to
acknowledge the fellowing subseriptions:

Robert 'S. Brewster. ..o e dand 21,000
Bavard Dominick ......ccvovioivais 1,000
Angon: W Hard s Gesee e 1,000
Anthony R, Kuser . .....covnevraa. LOOD
Frvine K eyl o sy 1,000
Henty B, Whiton  ..-scem v s o 1,000

Mok oo e e R e 26,000

This Bulletin is devoted to the account of
the capture of these tortoizes and the plant-
ing of seven colonies in locations where it is
believed they will thrive and multiply.

The ', 5. Burcan of Fisheries Steamer Afbatrase 11 at anchor off Abeosele Taland, Galapagos Archipelago.

THE GALAPAGOS ISLANDS REVISITED

By CHARLES HASKINSG ToOWNSEND

HERE are few definite solutions to the
Tpruhfams presented to naturalists by the

Galapagos Islands. Their origin and
that of the animals and plants inhabiting
them remain largely in the field of specula-
tion. Being wholly voleanic the origin of the
islands iz the simpler problem. Among geol-
ogists there is usually agreement that the
islands appeared not earlier than Tertiary

times. Voleanie activity continues on two of
them. The coral formations about their
shorel are of later development, inconspicu-
ous and of limited extent.

Lying on the Equator 500 miles from the
nearest part of the mainland, the source of
their terrestrial orghnisms is more conjec-
tural. Naturalists are not disposed to claim
that their forms of life originated there but
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rather developed through long isolation from
forms originating elsewhere. It has been as-
sumed by some that the many islands are the
remnanis of a larger oceanic area the most
of which hasz dizappeared through subsidence.
However, this may be, the peculiar organisms
of each island have relationships with those
of the others. Both animals and plants have
affinities with forms inhabiting the mainland.
Their introduction presents the chief prob-
lem.

The forms existing there have apparently
not changed since the discovery of the islands
in the 16th Century, except as influenced by
man and the domestic animals introdufed by
him.

The theory of a former land connection with
the American continent finds little favor at
the present time. THe intervening ocean
depths are very great. The islands are of
considerable area and elevation, while the va-

viety of living forms is decidedly limited. A
former land bridge should have provided them
with vastly greater numbers of both animals
and plants.

Vertebrates are represented only by birds
and reptiles and these by very few genera.
The species of these are the result of long
insular separation. There are no native mam-
mitls except bats. While insects and plants
are better represented, their limited varviety
offers small support to the theory of a for-
mer land connection with the zoological and
botanical riches of the Americas. The birds
and bats are not very difficult to account for.
Cocos and Malpelo Islands might have served
az half-way stations for some of them and
both of these islands may have been larger in
former times as the soundings about them in-
dicate.

Some of the problems of the Galapagos are
probably not as difficult of solution as has
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A landing place on the shere of Duncan Island. The long, sharp, rocky eminence i3 a mass of ancient lava which had
precipitated itself into the sea. The water deepencd abruptly at iits basze, swirling with every tide around the fragments of
lava boulders which hal braken from the parent flow.

been supposed. Their solution appears to lie
in such natural agencies of distribution as
currents and winds. There is also the possi-
bility, in the case of tortoises, of the influence
of aborigines. The Galapagos Islands extend
through more than two degrees of latitude
and of longitude. They lie in the course of
two currents setting toward them from the
mainland. In three voyages there we have
observed floatsam that must have originated
in the rivers of Central and South America.
The prevailing winds are also in the direction
of the islands.

The ancestor of the peculiar Galapagos
penguin which is related to the Chilian pen-
guin, must have arrived through the agency
of the northward flowing Antarctic current.
No such ready explanation can be offered for
the flightless cormorant with its aboriive
wings. 1t has less wing power than a pen-
guin and has no counterpart elsewhere.

Lying in comparatively calm seas, it is
conceivable that castaway aborigines drifted
there. Primitive peoples have made voyvages
quite as long in Polynesia. The existence of

the islands being discovered involuntarily, in-
tentional voyagres might have followed. Of
such there are, however, no traces. The wide
distribution of sea turtles in equatorial waters
should not be overlooked as a possible source
of food for primitive voyagers.

The desert-like coastal portions of the
islands are not inviting and water is not easily
found. Greater voleanic activity in earlier
times may have served as a deterrent to abo-
riginal colonists. Most of the islands are
dotted with old craters large and small. The
indigenous planis offer little in the way of
food. There are no cocoanut trees excepl a
dozen or two introduced on Albemarle Tsland.
A single vovage with tortoises might ex-
plain the presence of such important food ani-
mals when the islands became known to eivil-
ized mfun in the 16th Century. It would not
be a very wild guess that tortoises were taken
to the Galapagos Islands by primitive man.
Speculation regarding such matters is inter-
esting however incondlusive it may be.

The point of greatest interest in connection
with the Galapagos Islands is the existence of
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A wigw aeross the lower crater on Dincan Teland, The rim af the eratér on the western side is fndicaled liy the figure in

the foreground aml the eastern rim is directly opposite, a distance of about three-quarters of a mile. The descent into

this crater was a heartbreaking task, impeded at every step by shifting lava houlders and tangled, wiry, whip-like shrubs,

The floor of the erater was as formidable as the sides; it sopported on s desolate surface a sparse, tough grass and o

maze of growth that could not be designated as either trecs or shrubie: and it was =0 dry and porous that of a deluge of

rain had swept down upon it the =oil would have jnstamly engulfed the torrent and there would have been left ma SLEEY
of il eeurrctice.

land tortoises of prodigious size, and formerly,
in amazing numbers. Dampier who vizited the
Galapagos in 1684 savs of the tortoises: “it is
incredible to report how numerous they are.”
Similar aflirmations regarding their abun-
dance are to be found in the accounts of the
early navigators who followed him. [t was
this outstanding feature that gave the Gala-
pagos* Islands their name. It was the abun-
dance of tortoises that attracted food-seeking
ships for more than three centuries, an attrac-
tion that persisted until the exhaustion of the
supply.

With the wondrous tide of tortoise life
brought to a low ebb in the 19th Century by
man, there followed no rise when he witlii’drew,
The pests he had introduced proved sufficient
to prevent any inerease among the scattered
survivors. Dogs, pigs, cats, and rats aban-
doned there, returned tg the feral state and
increased to thousands. The eggs and newly

e
L} Sp.nl'_lh tarioise,

hatched young of the torloises became their
food, few escaping. The adults wearing their
shell armour were largely immune. Then fol-
lowed the Ecuadorians who killed tortoises
assiduously for their oil. The animals have
long been extinet on eight of the islands where
they once swarmed. Wild dogs and other
predatory pests roam in thousands on the two
large islands where limited numbers of adult
tortoizes are =till to be found —mostly far in-
land.

Tortoises are still hunted occasionally by
natives of the two small settlements remain-
ing on the Galapagos. Their continued exist-
ence on Albemarle and Indefatizable islands
cannot be hoped for,

With these facts under consideration the
Board of Managers of the New York Zoo-
logical Society, authorized the writer to pro-
cure if possible a breeding stock of tortoises
for colonization in our southern states under
favorable climatic conditions. With the co-
operation of the U. 5. Bureau of Fisheries. the
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Landing on Duncan lsland or any lec shore in the Galapages was fraeght with bazards.  The restless seas swept over
?1“!!1":.5:\.'!5 reefs, tiding a skiff high and swiftly toward the share aml then ns they retreated it required fase and accurnte
work for the caraman o put ane passenger ashore. ‘Time and tnle were not socialile and they awaitesd no man in the Galagagos

The ea=tern rim of the lower crater on Duncan Island, The character of the surface and y:m?u af the vegetation are pictured
rather graphicafly. This is a particularly open space and when a spot like it appeared the foot-weary explorers regarded it
with delight; it &5 an easy piece of walking. The borlders were covered with indentations whose plasslike edges cut into
shee leather like a knife, and when the boulders rolled under foot as they frequently did, contaet with these sharp excresences

was a painful experience. 1
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Carapace of extinct tortoise {Testude palapagocnsiz) of Charles Taland,

Galapagos Archipelago

steamer Albafross [l was sent to the Gala-
pagos in March, 1928, under my direction.

The success of the expedition greatly ex-
ceeded our expectations. A hundred and
eighty tortoises were captured in the moun-
tains of southern Albemarle which involved
a week's journey with pack animals. We en-
gaged twenty native Ecuadorians at the vil-
lage of Villamiel, who with
their burros, made an ef-
fective collecting party.
Our interpreter, De Sola,
rendered useful service in
pur dealings with these
Spanish - speaking people.
Twenty-five of the tortoises
are established behind
fences at the Botanical
Gardens in the Panama
Canal Zone with the official
ganction of Governor
Walker. Another ot of
thirty is in the keeping of
the San Diego Zoological
Society. Twenty are lo-
cated at the Boyee Thomp-
son Southwestern Agho-
retum at Superior, Arizona.
Colonies of fifteen each are
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in the zoological gardens
of San Antonio and Hous-
ton, Texas, and New Or-
leans, Louisiana. A colony
of ten tortoises is in the
grounds of the Aquarium
in Bermuda. These institu-
tions ecoperating with the
New York Zoological So-
viety have allotted space
varying from half an acre
to five acres as breeding
ranges. All colonies are
clogsely fenced with wire
and are provided with
shelterz to which the tor-
toises can retreat during
chilly weather or periods
of unusual dampnesz. The
remaining fifty tortoises
will be located in southern
Florida and elsewhere under safe climatic
eonditions.

The few Galapagos tortoises in mnorthern
zoologieal gardens have never been located

* My associates on this voyage were Elwin R. Sanbarn,
phatographer for the expedition, Kalph DeSala, interpreter, of
New York: and M. L. Gaddis of Detruit. all members of the
Zuoological Society, Capt. G, W, Carlson of the U, 5. Bureau
of Fisheries was i charge of the Albatross Tl

Plastron of extinet tortaise { Teafudo galapagocnsis) of Charles Island,
Galapagos Archipelago,
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Duncan Island torteize captured by Wm, K. Vanderbilt and presented by him fo the Zoological Park. The outline of the
shell of this species i horizontal anteriocly with declivity at the rear. The species—Albemarle lsland—collected by the

Townsend expedition show declivity at both the front and rear.

under conditions favorable to reproduction
either in this country or in Eurcpe.

The great tortoise of Aldabra Island in the
Indian Ocean has a history similar to that of
the Galapagos tortoise. It was used for food
by mariners for more than three centuries,
when threatened with extermination, its prop-
agation was undertaken under the auspices
of the British Government. Distributed among
the farmers of the adjacent islands of the
Sevchelles, it was domesticated and scon he-
came a valuable food animal. The New York
Zoological Society is hopeful of similar sue-
cess with its congener of the Galapagos.

While a distinet species of tortoise has been
recognized on each island of the Galapagos
group, five have been described from the large
island of Albemarle, which i= probably too
many.

Each tortoize in the colonies established by
the Zoological Society has been given a number
and has been measured and weighed. These
records will be continued annually for a series

Photograph made in the Zoological 1'ark by E. R, Ostermlori,

of years until the rate of growth, and change
with age are determined. In this way one of
the problems of the Galapagos may be advanced
toward solution, and some of the present con-
fusion respecting species eliminated.

We are assured by natives of Albemarle that
tortoises of large size are still to be found in
the high inierior of Indefatigable, an island
having a diameter of about twenty-five miles.
This island is one of the most difficult of the
group to penetrate. Available records show
that the catches of tortoises made here by the
great whaling {leet of the 19th Century were
small ag compared with those made on more
accessible islands.

The tortoise of Indefatigable iz known as
Teatudo porteri. No naturalist has as vet
studied the indigenous animals and plants of
this island except in the vicinity of certain
bays. Like the others it suffers from the
plague of wild dogs, pigs, cats and rats, and
the remnant of its tortoise life is destined to
disappear.
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The shore of Charles Islnnd at Black Beach Anchorage,
offl shore about a mile,

While on the way to Albemarle, the Alba-
tross I stopped at Duncan Island where a par-
tv of ten men recently sent ashore from Mr.
W. K. Vanderbilt's vacht, obtained five tor-
toises. Qur party of eight men spent two
full days exploring its steep thorny slopes.
We examined both lower and upper craters
and reached the top of the mountain without
finding any trace of tortoises. This small but
exceedingly difficult island has been frequently
visited and has yielded oc-
casional tortoises up to the
present vear. It is possible
that Mr. Vanderbilt’s party
got the last of them.

Duncan furnished hun-
dreds of tortoises to whale-
ships as late as the middle
of the past Century, when
four vessels took away 356
tortoises between 1848 and
1263. Tortoizes were re-
ported to be plentiful there
when explored in 1906,
Man is their only enemy
on thiz island except rats
which accounts for their
persistence on an isMfnd
only three milezs long.
Other domestic animals if

S i
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The Albatross iz anchored

the furious rollers =wept in perpetoally.

-

ever introduced probably
did not survive the dry sea-
The island is water-
less except during rains.
The tortoise of Duncan
Island (Testudo  ephippi-
wiit) is well represented in
museum collections and the
New York Zoological Park
has three adult specimens
—the gift of Mr. Vander-
Lilt,

1 may be pardoned for
mentioning & coincidence
in  connection with the
vovage of the Albatross 11:
When we landed at the
Galapagos on April 4th, 1
vecalled that it was forty
years o a dey since my
first landing there from the original Albafross
in 1888. During a second voyage there with
Alexander Agassiz in 1891, 1 captured at Dun-
can Island the only tortoise found during that
cruise, although no speecial search was made
for them.

On the voyage of 1888 we oblained sixteen
tortoises, some of them from Abingdon
Island where they have since become extinet.
This species is ( Testudo abingdoni).

Z0.

Alang the shores of Charles Tzland where the lava ledges dipped down into the sea

No matter how ealm the day, the sorf
tore at the ragged reefs relentlessly,
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A Galapagus “apple tree” (Hippomene) at Black Beach, Charles Island. The sailor
is pointing to the position of the nest of the vellow warbler shown i the lower

pleture,

The species represented by our collection
from the mountains of southern Albemarle is
probably Testudo guntheri. It has not yet
been compared with other speciez deseribed
from that island. The other tortoise of south-
ern Albemarle {Testude wicina) which inhab-
ited the low country seems to have disap-
peared. We found no traces of it. The for-
mer importance of the Galapagos tortoise as
a source of food is but little understood at
the present time. The nar-
ratives of the early naviga-
tors who visited the Gala-
pagos all contain refer-
ences to it. Great numbers
of tortoises were taken for
food by buccaneers, seal-
ers, merchantmen and
whalers. Many of the whal-
ing vessels made ecatches
of 300 or more, one in 1834
taking 500. Tortoises were
kept on board without food
or water for months and
killed as required,

It has been estimated
that ten millions of tor-
toizes have been taken
from the Galapagos since
their discovery. The Gala-

Vel, XXXI, N, 5

pagos tortoise had appar-
ently a food wvalue to the
Puacific whaling feet for
the best part of a century,
not wunlike that of the
bison to the seltlers of the
rreal plains,

The Extinet Tortoize of
Charfes Islond —While the
Albatrozs 11 was at Charles
Island we learned of the
existence of a cave con-
taining remains of tor-
toises. Our informant, a
Norwegian engaged in kill-
ing wild cattle for their
hides, led the way to what
proved to be a storehouse
of very old skeletons, The
best of this osteologieal
material, amounting to several closely packed
barrels in quantity, was secured for study.

Dr. Robert Broom, well known British palae-
ontologist, who happened to be in New York
at the time of our return, spent several days
in the examination of the collection. It rep-
resents many more adult specimens of what
is unquestionably the indigenous tortoise of
Charles Izland, than have hitherto been avail-
able, Dr. Broom identifies this much dis-

Nest and egg of the yellow warbler of the Galapagos, The Lranch with inedible
fruit is from the Gulapagos “apple tree™ (MHippomicne),

.-
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Galioagos tortoiee from Albemarle.
Park for twenty-four years,
eatimated from 30 to W) yvears.

Thiz i the largest tortoize s the eollections of the Zoological Park: a resident of the
He weighs 350 pounds and his age as fondly respected in press agent circles has been varionsly
No deulbt his longevity is very respectably ancient, but it is without authentication.

Unguestionally he is the most popular and moest widely advertised member of the Zoological Park, a subject that the city
editor or news-reel chiel will welcome any time.

cussed species as Testudo galopagoensis of
Baur. His discussion of the subject, too
lengthy for presentation here, iz reserved for
publication in Zoologicea,

It would be difficult to imagine a more ef-
fective trap for tortoises than the well-like
entrance to the ecave from which the skele-
tons were taken. [t must have operated au-
tomatically as a death trap for centuries.
The brushy half-concealed entrance is merely
a hole in the ground a dozen feet in diameter
and twenty feet deep. With a steep slope at
one side, the unluckly tortoise that tumbled
in did not necessarily strike bottom with a
fatal erash, but rather rolled down an incline
it could not ascend.

The rocky floor of the cave iz not wide but
leads into a few low passages under the lava,
all strewn with dry bones of tortoises that had
crept everywhere in search of an outlet. The

brittle remains of the earlier victims had been
crawled over repeatedly and gradually broken
up by those that were entrapped subsequently
from time to time.

It is not likely that the latest and best pre-
gserved of these enfered the cave less than
ninety years ago. According to the log-book
records of seventy-nine whaleships examined
by the writer, the last tortoises were taken
from Charles Island in 1837.

The bleached and bony remains of those not
too antiguated and fragile to be removed, had
long lost their dark horny plates which lay
curled and twisted beside them. In a dozen of
these, both carapace and plastron were prae-
tically intact, while skulls and leg bones had
usually been disturbed and scattered. A con-
siderable amount of broken tortoise remains
had long zince become mixed with the soil of
the cave floor. The later arrivals lay where
they died, their large white carapaces show-
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TORTOISES TAKEN FROM THE GALAPAGOS ISLANDS
BY CERTAIN WHALESHIPS FROM 1811 TO 1884
i Not included in records published i Zoologica in 1925

Year Veszel Taland Tortoises
1811 suip Winslow Galapagos 200
1824 *: Loan Charles 394
1828 “ Tudia Charles 100
1831 Leonidas James 55
1831 Good Relura Hood 86
1833 Bark Oetavia Charles 235
1835 SHIF Reger Williams Galapagos 86
1830 " Champion Galapagos s00
1840 “  Roussean Chatham G5
1840 *  Frances Albemarle 113
1841 ¥  Frances James 179
1842 Frances James I 10
1844 “ o Iris ' Galapagos 24
1845 “ Vineyard , Albemarle 3
1845 *  Seminole ; James 58

1846 “  Seminole Chatham | 190 plus
1848 “  Golconda Chatham 4
Albemarle 15
1848 *  Ceres Chatham 177
1850 BARK Pantheoi Chatham 40

1851 Suir Hillman Albemarle 4 plus
1852 “ Niger Chatham [ 47

1859 BARK Columbus Galapagos ' 70 plus

1269 “ 0. W. Morgan® Galapagos | 63 plus
1872 “  Edward Everetl Albemarle | a6
1882 “ Atlantic Charles i 3
1834 SHIP James Arnold g Abingdon ' 1
Total number of visits by the above-named Total catch 2818

twenty-three vessels—26.

. H. Reed of Bark Palmetto same year saw deck of O I, Margan Yeavered with tortoiscs.”
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Old age and youth st the cross-ronds.
marle Island tortieise perched on the head of
Dalapagos specimin

The smaliest Alle-
our largest

ing conspicuously as our flashlights were
turned in their direction,
Tortoises  Taken from the Galopagos

Islands by Whaleships—After the publica-
tion in 1925 of the writer's studies of log-
books of whaleships preserved in the libra-
ries of New Bedford, Salem and Nantucket,
he received additional records relative to
Galapagos tortoises copied from logbooks in
private libraries. For these he is indebted to
Mrs. Johnson Whiting of West Tisbury, Mas-
sachusetts, Mr. Arthur C. Watson and Mr.
G. H. H. Allen of New Bedford, Massachu-
setts, and Mr. Charles H. Taylor of Boston.

The records first published were those of
seventy-nine whaleships which took 13,013
tortoises from the Galapagos Islands between
1831 and 1868. The additional records here
published are those of twenty-three whale-
ships which carried away 2,818 tortoises be-
tween 1811 and 1884, making a total of 15,831
taken by 105 vessels, two of them having made
visits subsequently. The average per vessel
is 122, During a part of this period there
were over 700 vessels in the American whaling
fleet. Tt is evident that the numbers of tor-
toises taken from thesg islands during the
long period of whaling activity in the Pacific
must have been very great. The extent to
which they were used for food will be better
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known when more logbooks of whaleships have
been examined,

Fudvronee on Booard the Ships—There is
abundant evidence that the tortoises could live
many months without foed or water and vet
remain in satisfactory condition as fresh meat
animalz. The following records ave from log-
books of whaleships:

Ship Wiaslow, 1811, *Had one on shipboard
more than a vear without having anything un-
less he drank water when it rained. They be-
come very poor in {lesh after six months.”

ik Fowaeler, Sept. 8, 1846, “Killed our
last Terpen which has lived on air for four
months and made a good mess for all hands.”

Ship Pocahontas, 1852, “Killed the last Tur-
pin after having them on board nearly 9
months."

My. George A, Grant of Nantucket who vis-
ited the Galapagos in the ship Niger in 1852
writes: "“Two years later when the ship ar-
rived at New Bedford, a tortoise was found
alive in the lower hold.”

Morrell says, “l have had these animals
on board my own vessel from five to six
months without their once takinge food or
water, They have been known to live on
board some of our whaleships for fourteen
months.™

Porter's testimony is that “No deseription

The smallest iortoise brooght from the Galapagos. This s

the same specimen as shown in the opper picture, Weight

three and !Inrr:-mmnrlr! nigmﬂ&s.ljlf"mm a photograph Ihy
o Lo Genaddis,
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Ihe spineless eactuz Tonud on Charles Tsland at Black

a plot of pround about two acres in aren

of stock is so convenient for ships to take to
sea—they require no provisions or water for a
vear—they have been kept eighteen months.”

Edible Qualities.—The narvatives of the
early navigators and the logbooks of the
whalers who visited the Galapagos later, con-
tain only favorable testimony on this point.

Capt. Wm. Lewis of the bark Samuel and
Thomas at the Galapagos in 1865 says: “We
valued them very much for fresh meat. |
don’t think anything ever
tasted much hetter than
terrapin liver."

Weston Howland, a
whaler, at the Galapagos in
1830, after describing the
collecting of tortoises says
they furnished “a supply
of delicious food for a
month or more.”

Capt. Bumpus visited
the izlands in 1860 in the
ship Lowisiana. He speaks
with enthusiasm of tor-
toises as food.

Capt. Thomas Crapo
with the bark Greyhound
in 1858 says: “their flesh
is unsurpassed as food
equal cannot be found.”

N. Y. Z00LOGICAL SOCIETY

Beach Anchorage.
It was the only specimen,
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Admiral Farragut who
served as a young officer
with the U, 8. 8. Fssex at
the Galapagos in 1813
wrote: “The meat cooked
in almost any manner is
delicious.”

Propagation of the Gala-
Tortoize.—The tor-
toises mow colonized at
points near the southern
border of the United
States are young and
mostly of small size, few
weighing more than fifty
pounds, Those at Panama
have weights up to ninety
pounds. The tortoises in
Bermuda all weigh less
than ten pounds. All have
already shown gratifving growth, the degree
of which undoubtedly depends upon extent of
range and sceess to grass or other food at all
times.

The colony of thirty tortoises at San Diego
enjoyas a well-fenced range of about five acres
of hillside in the zoological garvden. This
area iz well supplied with coarse prasses, low
bushes and has a few trees.

The tortoises, twenty in number, at the Boyce

JHLG R

It was

itz This cactus was enticely devoid of spines, and D, Towniend experienced no dis
comfort in biting a picee from one of the thick, fleshy leaves, The tortoises ate it

avidly,
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den at San Antonio: *The
Galapagos tortoises now
have a house measuring
Txldxh feet high, with a
hall glass roof and 3x3
foct gluss windows in the
ends. They are fed lettuce,
beet tops, ete., to the ex-
tent of about fifteen pounds
a day. There is never any-
thing left afier six hours.
They keep the voung grass
in their enclosure cropped
close. They eat any kind
of coarze grass, taking a
piece three feet long by the
end and eating it up with-
out letting go. They are
eager for watermelon
rinds and any kind of
s e i i e g o vegetables. | burned the
spines from prickly pears,
Thompson Southwestern Arboretum, Supe- but even if these are not singed, they bite
rior, Arizona, may also be regarded az well out chunks and when the spines get in the
placed. They have half an acre of desert land  corners of their mouths, brush them off with
thickly grown with cactus—their favorite the fore legs. One of the tortoises followed
food. a cement drinking basin and a stone and  me like a dog and most of them will eat from
concrete refuge during chilly weather. These the hand. The sight-seeing busses go by their
tortoises were located through the cooperation  enclosure, where there is a large sign: Gala-
of Dr. D. T. MacDougal,
Director of the Desert
Laboratory at Tucson, Ari-

The largest 1
ire may -be

Z0na.
The three colonies of fif-
teen tortoizes each, located s

in Zoological gardens at
San Antonio. Houston and
New Orleans have grassy
ranges averaging a guar-
ter-acre in extent. All are
provided with cement
drinking basins, the tor-
toizes at San Antonio be-
ing already provided with
the stone house pictured on
page 163.

In a private letter Caol. —
M. L. Crimmins, U. S.
Army, sends the following = !

relative to the tortoise col- Gaulapages tortaise [ Testudo ticfna) Trom Albemarle Tsland. It is a male specimen

2 . 5 and weighed when captured (1899) 20 pounds. Tt lived in California until 1914
ony in the Zoological Gar when it weighed 413 pounds.  Photogragh from the Los Angeles Museom.
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two Galapagos tortoises showing the anatomical
appearance of the large intesline 15 cavse:

Radiographs of
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There was- no tropical

pagos Island Tortoises. The tortoises are do-
ing well and are livelier than when received.
There are as yet no =zigns of breeding.”
Several reports have been received relative
to the tortoises at Panama, all to the effect
that they are in good condition. The Zoo-
logical Society is indebted to Mr. James
Zetek of the Biological Station at Barro Calo-
rado Island for helpful service in connection
with this colony. The tortoises in Bermuda
oecupy grounds adjacent to
the Bermuda Aquarium of
which Mr. L. L. Mowbray,
formerly of the New York
Aquarium, is Director,

There is little informa-
tion on record respecting
the growth of the giant
tortoize. A twentyv-nine
pound male (Testfudo vici-
na) taken from Albemarle
Island in June, 1899, Ly
Edmund Heller, lived at
Riverside in southern Cali-
fornia, until April, 1914,
when it died from expo-
sure on wet ground. Tis
weight at death was 415
pounds, the carapace nfeas-
uring forty-one inches. It

is also recorded that this  _jonias went inland

Mlemarle Fslnml. At tlis place, the colonists
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torfoise incrensed from 29

to 350 pounds in seven

vears. Mr. Heller states

_ that it practically doubled

N 5 its weight annually while
o Voung.

— i A tortoise of the same

IS species was received at the

- ,  New York Zoological Park

in 1904, itz weight being

140 pounds. It weighs at

the present time (1928)

only 355 pounds. Lacking

in winter, the outdoor life

= enjoyed by the California

g’ tortoize, its prowth has

been very slow, Neverthe-

less it is a healthy and

powerful animal, carryving
easily a full grown man.

We have now many yvoung tortoises colon-
ized at several points under various conditions
and all in mild elimates. As all have been
numbered and weighed, we shall before long
acguire definite knowledge as to rate of
rrowth and breeding ape.

The following record of torloises at Su-
perior, Arizona, is illustrative of those located
elsewhere. 1t will be seen that all gained
weight in the first four months at this station.

vegetation  clsewlere,

Mountain camp of the tortoise hunters, Albemarle Tsland, De Sola and a few

as far as Perry's Isthmus.  Photograph by Ralph De Sola,



164 BULLETIN: N.Y.ZOOLOGICAL SOCIETY (Vol. XXXI, No.
New Dork Zoological Socicty
Propagation of Galapagos Torlotses
ANNUAL RECORD
Stalion: Superior, Ariz. Eg&;‘i:ﬁlﬁfﬁf'T:;mn,mm_) Date: May 6, 1928
_I'l"'“_ilr_]_a —§i L -_1:._.:::—-‘- REAMARKS
No. =traight Curved =temighe Churved T kg s | Weight Sept. 4, 1928
5 47 | 18y | usg | 2% | 63 | 20 I e 2014 Ibs.
57 123 IE‘;'_- ; _w.; _;'_ Big T_l: i i -1.-':_ =
58 ?;_ ?-n__ 05 | 173 614 _EJ I-____l___ 1714 i
S 13;,_ 1654 _'1-'5"_171_. | 6 _?1_ ' 5%
1] 1435 _m;; -111, _1;:“_: L"?.a_l b | 5_._ 3214 5
61 13 _1‘71—1* Tu T |10 mi L e
62 T 185 | I{J}:J_: 183 |_ Eu,_ 1614 | T 20 _
63 14;-,;_ 183 | 105 | 19% | 7 1835 | | 2014
B4 | 1714 21 i 13 _2‘;-;__8_53 | 28 . ‘: _-,3,33.4;
"_ﬁa__l_;;;“ ;;a;_l_{s-:__‘:-,_ 814 I 32 ' P
8 | 15 18% :u_f__m? r |_15r -I__:__ 2214 .
67 |_E;:_ 181 II!Q--'--EH!{» | 6% ql 1514 i 3 | 1714 -
63 I 1415 lss.g_ _n-_ 19 7 1815 | ‘ 2114
69 | 13 7 |10 17 614 | 1114 . | 17
0 | e | vos | 113 | m | 7 20 | i 2614
7| 15% | 21___&?"_“:}: 5% | 244 ‘ Ih 28
72 ] 15 | 103 | 123 | 0% | 7% o1is ‘ i 2514
73 ] 157 | 201§ | 1214 | 21) T4 l 2414 i | 20
- ¥

Weighed and measured May 6, at Zoological i
San Diego, California, hefore shipment to SBuperior, Arizona.

Garden,
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Colopists o the beach at Villamiel with some of the tortoises eaptured on Albe.
The expedition landed on Alhemarle, Easter Sunday.

marle Island.

Returns from three other stations show still
greater increases in weight. The indications
are that all may double their weight annually,
as did Heller's specimen in California.

Public Interest.—The public has shown a
decided interest in the attempt to save and
propagate the giant tortoise, if its extent may
be judged from the mass of newspaper clip-
pings received from various parts of the coun-
try. The great interest shown by naturalists
was, of course, to be expected.

From Nature (London)
Augnst 4, 1928—"The ex-
pedition sent by the New
York Zoological Society to
the Galapagos Islands in the
spring of the year has re-
turned safely with its mis-
zion fulfilled. Its ohject un-
der the leadership of Dr. C.
H. Townsend was to save
alive a remnant of the giant
tortoises of the islands, and
preliminary reports publish-
ed in the New York Tiwmes
and Seience show how desir-
able that action had become.

“In the days of Dampier
{1684) the tortoises were in-
numerable; in later times
seventy-nine New Bedford
whalers carried off 13,000
tortoises, an invaluable ®*ar-
ticle of food. Now the tor-
toises are extinct on all but
two or three of the islands

N. Y. Z00LOGICAL SOCIETY

165

in the group, and Dr, Town-
send confirms the reports of
vecent visitors that the giant
tortoise cannot long survive
there, since all the egrs and
voung are destroyed by wild
dogs, pigs, ecats and rats.
Onee common throughout the
islands, the tortoizses are now
confined to mountainous re-
rions difficult of access to
IVYELTE,

“The only hope of keep-
ing the stock alive was to es-
tablish it in conditions where
itz =afety and continuance
could be assured so far as
human devices go. Accord-
ingly, the expedition cap-
tured 180 live tortoises and,
having transported all in
safety, it has placed breed-
ing colonies of 15 to 30 in-
dividuals at half a dozen
stations in tropical and sub-
tropical Central and North America in the belief
that at some, if not all of the stations, breeding
and successful rearing of young will take place.
Since all the eaptured specimens have been num-
bered and weighed, the experiment should yield
information as to rate of growth and age. A
dozen skeletons of the lonpg-extinet tortoise of
Charles Island were also obtained by the ex-
pedition,”

The arrival of the tortoises in this country
was followed by a score of applications for
specimens, of which the following is the most

intereating :

Carrying the torinises to the beat on the shore at Villamiel. When all the torfuises
friit and live stock were towed away, there were three very deeply laden crait.




(T

—_——— =

The harbor of Villamiel, Albomarle Tslamd

This i2 & very dangerows waterway, and must be gained through two roaring lines of lreaking seas,

BULLETIN: N, Y. Z00LOGICAL SOCIETY

(el. XXX, No. 5

The house on the owtlying lava ledge 1= the home of one of the colonists.

e instance when

the lzunch in charge of the bo'sun was attempting the passage, the boat, a ship's dingy with installed motor, was caught

in the breakers on a lava reef a half mile from shore, overturned and sunk in twenty feet of water,

Mr. Gaddis, whe proved

himseli a very cool person in an exceedingly dangerons predicament, succeeded in manning the small skiff, which had been
towing astern, amil saved his companions, {wa of them leing unablle o swim,

Likne, Kawai, Howaii, July 6, 1928.—“There
has come to my attention a clipping from a San
Diego paper telling of the return of the New
York Zoological Society's Expedition headed by
yourself, from the Galapagos Islands and the
importation into the States of fifty specimens of
land tortoizes from the islands for distribution
in various parts of the southwest. The paper
states, also, that one hundred more of the tor-
toises are to follow,

“We in Hawall are much interested in wvour
experiment, for in whaling days of the past the
whalers occazionally left one or two of these so-
called giant turtles in Hawaii. They zeemed to
thrive here but no effort was apparently made
to propagate them. For many vears one wasz a
pet in the garden of my missionary grandfather.
Just before the Great War an apent from Re-
gents' Park, London, appeared and carried off
several tortoizes—I belicve as many as he could
collect—and I have heard of no more here zince.
Our’s went with others, as a sacrifice to science,
as we were told the speciez was already extinet
and these specimens were wanted for study and
propagation,

“Now, the object of this letter iz to inquire if
any of the specimens yvou have brought to Amer-
ica may be secured for Hawaii, where we know
they will live? 1 would be willing to bear the

expense of having at least a pair sent out here
and could zecure other orderz. [ trust that this
request will not trouble you, and I would much
appreciate being put in touch with sources where
the animals may be obtained.”

To this the following reply was made:—"“We
are interested in your letter relative to tortoises
and have had in mind the idea of sending a few
breeders to Hawaii. We have already estab-
lished breeding colonies in Panama, California,
Arizona, Texas and Louisiana, Others will be
loeated in Florida and Porto Rico. None of the
animals brought back have reached brecding age,
although some of them weigh more than 50
pounds,

“All colonies have been given a range of about
an acre of pround and are tightly fenced to
prevent the eseape of voung and their destrue-
Lion by ratz, cats and other pests, A little later
we may take up with you the establishment of
a breeding colony in Hawaii,

The Zoological Society would be much indebted
for any information you can give respecting
tortoizes that have lived in your islands. How

long they were kept and what sizes they at-
tained.” *

Publiec Misunderstanding.—Sinee our re-
turn from the Galapagos we have observed
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One of the youngest
o
m just the right season,

settlers with his own contribution 1o
Was a serioys

that in speaking of giant tortoises, some one
invariably breaks into the conversation with
remarks about big sea-turtles and expresses
surprise that they should be near extinetion,
failing utterly to comprehend that such have
nothing to do with the subject of giant land
tortoises.

Cireular Letter Sent to Corvespondents.—“Nu-
merous letters having been received respecting
tortnises hrourht from the Galapagos Islands by
the New York Zoological So-
ciety, the following general
statement is made for the in-
formation of inquirers:

“All of the Galapagos tor-
toises are to be devoted to
attempts at propagation —
none will ke sold,

“All of the tortoises now
eolonized in =zoological gar-
dens remain the property of
the New York Zoological So-
ciety and may not be re-
moved without its sanetion.

“*No tortoises have been
placed with private parties
—all are under the protec-
tion of scientific or other re-
sponsible azzociations.

“None will be placed in
zoological gardens =ituated
north of the latitude believed 5
to ke climatically favorghble
to their propagation. Five
of the colonies already lo-
cated are near the southern

sCiEnCe,
ferm to the natives and the Soclety™s expedition happened alang
They were pearly destitnie.
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boundary  of  the United
States,

“Should these animals in-
erense under the present ex-
perimental conditions, as is
expeeted, the Zoological So-
ciety will eventually arrange
to make them available to
breeders as food producers
suitable for southern and es-
pecially for arid regions.™

Cirenlor  Letter Sent o
Coaperating  Orvganizations:
—"“The Exceutive Committee
of the New York Zoological
Society appreciates the
ready  cooperation of the
managers of zoologieal gar-
dens in the South, partici-
pating in its efforts to prop-
agate the giant tortoize of
the Galapagos Islands. This
animal formerly of preat food
value, is threatened with ex-
termination in the only re-
gion where it ever existed.

“The tortoises remain the property of the New
York Zoological Society for the present and may
nat be sold or removed without itz sanetion. The
Zoological Society is interested solely in the in-
crease of these animals, with the ultimate view
of wider distribution as a food species that may
be of value in the southern states. The Gala-
pagos tortoise is hardy, grows rapidly and at-
tains notably large size.

“The tortoises already placed in zoological gar-
dens may remain there indefinitely as exhibits.
After gprowth to large size, a few males or fe-

Life at Villamicl

The large Loat anchored off the shore and il required several trips with the dory to
load the tortoises, This was o gala day for the satives and they enfered into the

matter with fremendous enthusinsm.
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The torioise house at the ZFoological Garden,
Albemarle tortosses have been colonized here,

males may be called for to start breeding sta-
tions at other southern points not vet selected.
the sexes of the tortoizez not being at present
distinguishable. In any event the cooperating
establishment will not be deprived of an exhibit.

“Attention is directed to the value of these
animals, the procuring of which has cost the
Zoological Society many thousands of dollars.
They should be kept well fenced, fed on grass
and vegetables, provided with shelter and after
breeding, precaution should be taken against the
escape of the young or their destruction by rats

“All of the tortoizes distributed have been
numbered, weighed and measured. These and
other scientific records will
be made annually by a rep-
resentative of the Zoological
Society until the little-
known changes due to age
and growth are ascertained.”

Galapagos Land Birds.—
The object of the expedi-
tion of 1928 was to procure
tortoises for propagation.
Little attention was given
to other matters. Guns
and other collecting outfit
were not carried. With a
long - barreled dust - shot
pistol the Director shot
twenty of the indigenous
land  birds which he
skinned and preserved.

The black finches,

Uialapngns tortoiscs

the
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wataph by
Crimmins, Fort Sam Houston, Texas,
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flyeateher and the yellow
warbler were nesting at the
time of our visit, early
April.  Some of the new
nests were empty, perhaps
robbed by cats. It is prob-
able that cats and rats pet
many nestlinga, There iz
little food for cats in these
islands excepl birds, there
being no mammals other
than bats. The agile liz-
ards are probably able to
escape them. What effect
eats have on the introduced
rat is unknown. Both feed
on the newly hatched and
tender tortoises. One large
species of finch that in-
habited Charles Island has not been seen since
Darwin's visit in 1834. It may have been ex-
terminated by cats and rats. Dr. W. L. Abbott
writing in 1894 of the giant tortoise of Ald-
abra Island in the Indian Ocean says: “The
greatest enemy of the land torteise is the
common rat which swarms upon Aldabra and
eats the young as soon as they are hatched.”

Marine Iguanas.—These being easily ob-
tainable, the expedition left Albemarle Island
with o score or more on board. Like those

Texns. Some of the
enurtesy of Col. M. L.

This iz & portion of the tortoises
Trought hack by the Townsend expeditbon,

at-San Diego, California,
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taken alive by others, few survived the VOV e
to New York and these soon died. On board
ship they were supplied with sea water and
ilso the sea-weeds on which they feed, but
none were observed to take food at any time.
A few that escaped from their quarters from
time to time were to be seen on the after
deck among ithe tortoises, or even up on the
rail but none so far as I know went overboard.

A Peruvian newspaper of recent date con-
tains a note to the effect that a French com-
pany has secured a concession from the Cov-
ernment of Ecuador for the killing of iguanas
for leather. As the land iguana is no longer
common on the islands, the more easily cap-
tured marine species, would suffer greatly by
such operations. Iguana hunting on the
shores of Narborough and Albemarle would
contribute to the extermination of the rare
flightless cormorant known only to those
islands.

Spineless  Cuactus. — While exploring on
Charles Island, 1 found a eactus so different
from all others present, as to attract notice.
It was entirelv devoid of apines, its large
pulpy leaves being as smooth as a water-
melon. There was a plant as hirh as my
head with two or three lower ones close beside
it and no others of the kind in sight. Failing
to find another we called some sailors to help.
but an extended search revealed no more. 1
collecied 2ome of the fallen leaves which had

Sopse af the Abemarle Istand woriolses that were shigped 16 San Antenio, Texas.
Photographed in the Zoological Park, New York.
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Tortaises from Allemarle Islnmd o the tortoise yard of the
Zowlogical Gardens ot New Orleans. From o photogragh
livy Henry D \Whitin

taken root and sent them to the ship. These
have been planted at the botanical station in
the Canal Zone and at the Desert Arboretum
in Arizona. This spineless cactus is not men-
tioned in botanical papers on the Galapagos.
It was evidently growing there long before
Mr. Burbank's smooth cactus was developed
and probably represents an
undescribed species.

LigT oF OFFICERS OF CODP-
ERATING ORGANIZATIONS

Di. Harny M. WEGEFORTH,
President Zoological Sociely,
San TMego, California: Dmn,
F. I. Criver, Divector Bojrce
Thempson Sewthiwestern Ar-
hovetwn, Suverior, Arizona;
Mr. A. H, Haxson, Super-
intendent of Pavies, San An-
tonio, Texas; Mr. C, L.
Brock, Superintendent of
Paris, Houston, Texas: Mg,
Marton WEIs, President Zoo-
fogieal Soeiety, New Orleans
Louisiana; Mgr. J. H. K
HuMPHREY, Assistant Chief
Quartermaster, Balboa, Pan-
ama Canal Zone; Mr. L. L.
Moweray, Curator of the
Aguarinum, Bermuda,
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TARPON BEHAVIOR IN CALCASIEU PASS

By Hexey D WHITON and
CHARLEE HASKING TOWNEEND

HE Caleasien River flows into the Gultf

of Mexico at a point about thirty miles

east of the Texas line in Cameron Parish,
Louisiana, and discharges through a channel
in the treeless lowlands some six miles long
known as Calcasien Pass. lts two principal
branches rise in the northern part of the state
and flow through some of the wildest country
atill left in eastern America. At a number of
points the river expands into Inkes of consid-
erable size; Calcasieu Lake, or as it is called
locally Grand Lake, is the largest—being some
fifteen miles long and ten miles wide. The
average depth of this lake is not over six
feet and it iz a plavground and spawning
ground for myriads of fishes.

After the river makes its exit from the
shallow Calecasieu Lake, it flows through the
Pass and enters the Gulf of Mexico. This
rather broad and in certain parts shallow
channel is the resort of great numbers of
tarpon, especially during the months of Au-
gust, September and October. These fish in
the Pass do not seem to feed during the flood
tide, but when the ebb tide sets in and the
flow from the lake begins they suddenly ap-
pear on the surface and their activity holds
one spell-bound. While feeding they paid no
attention to us at all, and were in such
great numbers that we sometimes struek them
accidentally with the oars while rowing
among them. Each time one was hit with an
oar we got a good wetting as the fish would
explode and disappear.

Enowing just when and where to get their
food in this Pass the tarpon gather in large
numbers in the shallow section a mile below
the lake, where the stream is so choked with
oyster reefs that the bottom may be touched
almost anywhere with an oar. The width of
the Pass at this point is about 400 yards, but
there is a twelve-foot channel down the south
side. This is the section most frequented by
the feeding tarpon and is less than a quarter
of a mile in length, although tarpon range

from the Gulf up to Lake Charles, a distance
of about sixty miles.

Just before the ebb begins the tarpon would
appear in great numbers, at first moving
slowly about, their dorsal fins showing above
wilter. But this guiet scene guickly changes
to one of wildest activity. With the setting
in of the ebb tide there was a strong move-
ment of half-grown “cutlass” or “scabbard”
fishes from the lake—which the tarpon tribe
learned centuries ago to lie in wait for. Their
appearance marks the beginning of a spec-
taele worth seeing and which continues during
most of the ebb. The tarpon suddenly ap-
pear evervwhere, darting, whirling about and
splazhing at the surface, until the whole
width of the Pass is swirling with their wild
rushes. The frightened “cutlass™ fishes soon
became visible, their bright silvery forms
darting to the surface in all directions, to es-
cape the mad pursuit. Their numbers must
be very great; we took from the stomach of
our one tarpon fifty-two of these fishes, which
amounted to about a peck in quantity. Cut-
lass fishes averaging a foot in length were the
only food it had taken. A single *cutlass”
captured with a cast net, proved a taking bait.
The tarpon paid no attention to live blue erab,
a favorite bait in Florida waters.

From our house boat, anchored in mid
stream at the head of the tarpon feeding
ground, all on board were able to observe the
activity of the big fishes during the ebb tide.

In compiling a list of tarpon foods from
angling works we found no mention of the
“eutlass." This fish ( Trichiurus lepturus) oc-
curs aleng our coast from the Gulf north to
Massachusetts, but is nowhere common. Large
adults reach a length of five feet. The brack-
ish waters of Calcasieu Lake must be well sup-
plied with “cutlass"” fishes of the size we ob-
served.

We spent Friday, *Saturday and Sunday.
August 10, 11 and 12, 1928, on a fishing trip
to the Pass, and worked the tarpon on each
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Sketch map of Calcasien Pass, Cameron Parizh, Louisiana,
Frum a drawing made by the U. 8, Coast Survey.

ebb tide. We actually hooked and played
twenty-seven fish of various sizes, and suc-
ceeded in landing one. This high loss was due
to the fact that the fish were hooked amonyr
the oyster reefs. After they had taken half
of the line off of the reel they would foul it
around an upstanding bunch of sharp-edged
oysters and that would be the last of the fish
and the tackle. One enormous fish on the line
for nearly an hour was finally lost in this way.

On the first afternocon’s fishing we found
that they would not touch any of the conven-
tional baits. We tried them on cut fish, live
mullett, and blue ecrab, without result. Then
a No. 7-B Wilson Spoon was trailed through
the school, .

The first afternoon the outboard motor be-
ing balky two of our friends took turns row-
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ingg us. The fish were =0 thick that the skiff
often bumped into them and the carsmen ac-
cidentally struck quite a number with the
DTS,

The men at the cars, by the way, had never
seen o tarpon caught and didn't believe it
could be done; they thought the attempt
idiotic. Their excitement at seeing the first
atrike was such that it almost ruined every-
thing, but they quickly settled down to busi-
ness,

As we pulled through the school the first
time with the Wilson spoon there was a strike
but the hook miszed. After the tenth strike
without results we put a dead mullet seven
inches long on the end of the Wilson spoon

which worked wonderfulle., When the fish

o §
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Hemey T Whiten amd the five and one ball food tarpon
which he captured in Caleasien P Friom a photograph
B Charles Haskins Tawnseml,
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closed on the spoon and found the mullet he
wasn't so quick te drop it and the result was
that we soon ran out of Wilson spoons.  As the
water was shallow the line could not be kept
clear of the oyster reefs, which meant loss of
tackle. We were using a twenty-one thread
Cuttyhunk line and a Julius Vom Hofe B-ocean
reel,

The *“cutlass” fsh (Trichirus Iopturus)

i= oue of the im
partani forls of the Calcasieu tarpom.

The gathering twilight finally forced a stop
and we returned to our houseboat Marvie al-
mast exhausted and without a fish, but after
one of the most unusual afternoonz of sport
that anyone could imagine. We lost a half
hour in the late afternoon through the acci-
dental hooking of a brown shark in one of
his starboard fins. As he had the last spoon
we didn't want to lose it, so had to ficht him
long enough to recover the spoon, which was
finally done.

On the afternoon of Sunday, the 12th, the
time set for going home, we had not landed
a single tarpon and had lost all tackle, with
the exception of two Wilson spoons and a con-
traption known as the “Japanese Feather
Tuna Bait." Thiz is really quite startling to
look at, being made up of bunches of white
chicken feathers and other impossible things,
but it proved to be a wonderful lure. We nick-
named it “The Snips of Snails and Puppy-dog
Tails.”

When the ebb tide started, which was now
late in the afternoon, the thermometer stood at
just 101 degrees Fahrenheit in the shade,
with saturation st maximum and the mosquito
army and horse-iflies (especially our old friend
Stomorys ealeitrans) tuning up for the eve-
ning session. We decided to try out the “Snips
of Snails" first =0 we =stuck it on the line and
proceeded to trail it through the tarpon
school; the result was electrifyving. The fish
could not be kept off it—it was instantly
struck every time it touched the water and
was responsible for hooking five fish. one of

el XX No. b

which staved on three quarters of an hour and
finally lefl us by the ovster reef route. Just
after that another Wilsen spoon was lost
which left us with only one more chanee, We
decided to finesse this spoon with & maximum
of dexterily, and therefore moved over to the
south zide of the battleground where there
was deeper water. It was here that we hooked
the only fish landed. When the battle was fin-
ished it was growing dark.

liems of Interest

Senlptured Seahorses.—The sculpture showing
two seahorses facing each other which now ocea-
piez the lanette over the entrance to the Aqua-
rinm wagz modeled by Gertrude Bovle.

It was east in golden terra cotta through the
generosity of My, Madison Grant and Mr. De-
FPorest Grant. A picture of the design was pub-
lished in the January-February numhber of the
BULLETIN.

Tropical Fishes—On September 14th Messrs.
Breder amd Shea returned from Key West, Flor-
ida, with an unusually varied collection of marine
tropical fishes. There were 1,199 specimens of
T0 speeies.  Hal? of this collection was trans-
shipped to the Belle Isle Aquarvium of Detroit.
By good fortune they just barely escaped the de-
vastating hurricane, which at least would have
ruined the collection.

e

New Fishes.—Dr. Homer Smith of New York
University brought to the Aquarium seme inter-
esting fishes from nerthern Africa. Among them
are a number of Afvican lunglishes (Protop-
terna) which, with our South American lungfish
{ Lepidosiven), leaves but one form of thiz in-
teresting group absent from our tanks. That is
the Australian lungfish (Neoceratodus) which is
the anly other living representative of this ancient
and peculiar group. He also brought a single
Polypterus, a rave form, close to the line of evo-
lution that lead to the higher vertebrates and
finally man. This is the first time in the history
of the institution that all the great group of
fishes have been on exhibition at once.

-

Personal Services on the Fapedition — The
photographs presented in this Bulletin represent
but a small proportion of those secured. Mr.
Elwin R. Sanborn's camera work yielded many
valuable views of the stranpe landscapes of
Altemarle, Charles, Duncan and Chatham
Islands. Mr. H. L. Gaddis not only made many
usefu] photographs but acted as pay elerk in all
dealings with the natives at Albemarle Island.
He served with the expedition entirely at his
own expense. Mr. R, De Sola being temporarily
a member of the crew, received compenzation
from the ship. His sfrvices as interpreter have
already been referred to. The excellent facili-
ties afforded by the Albatross 11 were made avail-
able at all times by Captain G. W. Carlson.
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Lower Californin For Seal {olretoccpholns towensendi) (Mereinm) o San Dicgo Zoolegical  Park, California,  From
photograph by the San Diego Zoological Society, Californin

REAPPEARANCE OF THE LOWER
CALIFORNIA FUR SEAL

By CHarLES H. TOWNSEND

FEW days before my arrival at San

Diego, California, on May 4, 1928, the

Zoological Garden in that city received
from an island off Lower California two live
male seals which Dr. H. M. Wegeforth, Presi-
dent of the San Diegn Zoological Society,
identified as the so-called Guadalupe Fur Seal
{ Arctocephalus). This identification 1 was
at once able to confirm on seeing them, having
in 1888 killed and preserved fur seals of
this genus in the Straits of Magellan. This
spal was described in 1892 by Merriam as
A. townsendi {rom skulls 1 obtained at Guada-
lupe Island, off Lower California in May of
that yvear. 1 had been sent there at the in-
stance of the Department of State to procure
and identify the fur seal formerly abundant
on that island. It is now definitely known
through the researches of Prof. E. C. Starks
of Stanford University®that the large num-
bers of fur seals formerly taken from the
ijslands of central and southern California

were of this genus and not Callorhinus to
which genus the northern fur seal belongs.
There are records available of the killing of
more than 100,000 of these seals on islands
of California and Lower California. The
numbers taken of which records are not avail-
able, must have been vastly greater.

So far as known, Guadalupe Island was the
last resort of this seal prior to its disappear-
ance in the early 'mineties, several thousands
having been taken there during the two pre-
ceding decades. The skulls in the United
States National Museum and the two living
examples in San Diego represent the only ac-
tual specimens known to science. Tha loca-
tion of the small herd from which the San
Diego seals were taken has for good reasons
not been made publie, but it was not Guadalupe
Izland.

Since the capture of these two fur seals it
has been ascertained that the number now
in existence is much greater than was sup-
pozed. It has spread over a wide area of
coastal waters adjacent to some of its more
ancient breeding grounds. Steps have been
taken by the San Diego Zoological Society to
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acquaint the Mexican government with the
situation with the view to securing it from
molestation on the rocks where it now breeds.
The New York Zoological Society has pre-
sented the matter of its preservation in Cali-
fornia waters to the United States Bureau of
Fisheries and the Department of State. An
opinion has been secured from the Assistant
Secretary of State that our government might

IWol, XXXI, Xo. 5

properly cooperate with that of Mexico for
the preservation of this fur seal. It represents
a resource in which both countries should be
interested. These are records showing that
1,333 seal skins taken from Guadalupe Island
in 1880 were sold in San Franeisco at $15.00
each. There was at that time on the market a
plentiful supply of skins of the more valuable
northern fur seal.

il

THE FLIGHTLESS CORMORANT OF THE GALAPAGOS

By CHARLES HasSKINS TOWNSEND

HE existence of thiz peculiar and large-
Tsized bird remained unknown until twen-

ty-one years ago. Although it has been
taken several times since its discovery, it was
completely overlooked by all the earlier expedi-
tions to the Galapagos. It is the only cor-
morant known to the archipelago and has been
found only on Narborough and the adjacent
parts of Albemarle Islands.

Leoking, at least in the water, like other
cormorants, the collectors of the earlier ex-
peditions may have regarded it as one of the
common mainland species and thereby missed
a prize. That it escaped ornithologists so
long is singular, as one of its few known nest-
ing localities is in Tagus Cove, an anchorage
visited by all Galapagos collectors.

[t is probable that this cormorant was for-
merly distributed throughout the group, but
being unable to fly has been destroyed by wild
dogs which have long been very numerous.
Its habit of nesting on the izslands instead of
on off-shore rocks as do most sea birds, may
cause itz extermination by dogs. These pests
have not been reported on Narborough but
abound on Albemarle. WNesting groups of
cormorants are few and seldom contain more
than half a dozen pairs and the birds are not
sufficiently wary to seek refuge in the water
when disturbed.

This cormorant and the marine iguana
which shares its habitat, are outstanding ex-
amples among the peculiar animal forms in-
digenous to the Galapagos.

The first living examples to reach this or
any other country, were those brought to New

York by the Zoological Society's expedition
of 1923. One of these did not survive long in
the Zoological Park, possibly for lack of sea
water to drink, as the first action of the sur-
vivor when sent to the Aquarium was to drink
gea water. This bird was quarrelsome in the
extreme and would soon have killed a Gala-
pagos penguin brought by the same expedi-
tion, had it not been removed to another pool.
After a few months it fell a victim to draughts
during alterations in the building. Three
flightless ecormorants were received at the
Aquarium in March, 1928, the gift of Mr. W.
K. Vanderbilt who ecaptured them on Albe-
marle Island. The species is known as Nan-
wopterum harrisi. Its behavior in captivity
is interesting.

After prolonged swimming in their pool,
the birds stand upright in eormorant fashion
and spread their abbreviated wings to dry
much as a buzzard does on a sunny morning.
The winga lock as useless as they really are,
the feathers being thin and scarcely touching
each other when the wing is spread. When
the bird swims or chases minnows under water
the wings are closed against the body. While
cormorant and penguin were living together it
was interesting to see them moving under
water with equal celerity, one depending en-
tirely on its widely-webbed feet, the other
entirely on its paddie-like wings. In watching
the performance there was an added interest
in recalling that the sole habitat of both was
the same group of ziquaturia] islands. The
cormorant has no counterpart elsewhere and
the penguin is the only representative of its
family in the tropics.

b‘k.
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The flightless cormorant { Naousaptcram horrisi) of the Galapagos Islands, im the New York Aguariumn  The Society is
exhibiting several species of sea birds at the Aguariom with a marked degree of svecess, From a photograph by Morris
Rasenfeld,

After feeding the birds seek their perches
where they often sleep standing on one foot
with the head laid diagonally across the back
and the beak tucked under the wing feathers
—not underneath the wing itself. In this
position the eves are not always covered by
the feathers. One of the birds liberated in
the office, soon hopped upon a box and thence
to the window sill where it remained for
hours, enjoying the sunshine, pruning its
feathers or sleeping. Later while the cor-
morant was moving about the floor it suddenly
found itself before a large mirror leaning
against a radiator. Finding itself closely
confronted with its image it jumped back with
a loud squawk of surprise. This actich was
followed by a long inspection of the mirror,
the bird raising its head high and gazing in-
tentlv. When the mirror was shifted a little
to one side the cormoraft began looking about
among some boxes apparently disconcerted by
the disappearance of the bird it had seen.

When it came again in line with the mirror
and equally close, it shuffled back and
squawked again. Here it remained stretching
its neck, raising and lowering its head, but
did not approach closer. It finally went to
sleep without leaving the spot. The bird did
not hesitate to jump from the height of an
ordinary table and made a good landing on
the floor. In the pool it can jump from one
perch to another, a distance of one yard. It
then walked to a live tortoise which it in-
spected and carefully touched with its beak.
Later, hearing a few low croaking sounds, the
bird was observed standing opposite the glass
door of a book-case intently regarding its
dimly reflected image. The fightless cor-
morant is a fighter, uses its sharply-hooked
beak effectively and must be handled with
rloves. When picked up it always squawks
loudly. The weight of one of these birds on
September 18 when apparently in good health
was five and a half pounds.
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Three fightless Galapagos cormorants (Nanuapferem karristy presented 1o the New York ﬁlululﬂml Society by William K.

Vanderbilt. Found only on Narlorengh and the adjacent parts of Albemarle Tslamds, this cormorant amdd the nuirine iguans

which shares its habitat are custanding examples ameng the peculiar animal forms indigenons solely to the Galapagos
Archipelago,
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Arsingitherium, 3 rhinoceroslike ungolate of the Egyptian Oligecene, displayed a pair

of great, bony herncores which were probably covered by a borny sheath,  Lower

figure shows skull of Arsdnoitherimm {after Andrews). Copyrighted regoration ly

Charles K. Knight and reproduced here by permission of President Tenry Fairield
Osborn, American Museum of Natural History.
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Part 1.

EFINED in the broadest sense, horns are
hard, excrescent growths upon the heads
of mammals. This definition would in-

clude as horns all of the special outgrowths
used for defense and offense (as well as those
which have no utilitarian function), and asso-
ciates the hollow horns of the cattle with the
solid antlers of the deer. In a siricter sense,
true horns are characterized by the following
features; they are hollow, permanent and not
shed during the lifetime of the animal, are
unbranched, and are uvsually found in both
sexes. In contradistinction, antlers are zolid,
deciduous (shed annually by the living ani-
mal), more often branched than simple, and
usually worn only by males. An exception to
the above definition of true horns is the horn
of the American pronghorn which is hollow,
deciduons, and branched. As further variants
from the restricted definition might be cited
the horns of the giraffe and of the rhinoceros,
the former animal having low bony growths
covered by soft skin and unmodified hair, the
latter with a dense, formidable structure of
specialized, agglutinated hairs. As an animal
product, a horn iz an epidermal structure, a
hardened and thickened manifestation of the
cuticle, of the same nature as claws, hoofs,
nails, and the scales of the pangolin. An
antler is true bone. It is the purpose of this
article to single out somesof the most interest-
ing points in connection with these different

=The sectign of this account which deals with antlers will
appear in the January-Febroary number of the Bulletin

types of growths upon the heads of mammals
and to trace something of fheir evolution,
orcurrence, and function. The term *“horn®
will be used for all protrudent growths of an
epidermal character. as distinguizhed from
those structures of a bony nature which will
be termed “antlers.”

Apparently there has always existed on the
part of mankind a great interest in the horns
of animals. It is easy to discover the evi-
dences of this interest in our English lan-
guage, In the Century Dictionary there are
no fewer than 179 definitions and compound
words based upon the word “horn.” We have
expressions such as “to come out at the little
end of the horn,” “to pull in one's horns,” “hy
the great horn spoon,” “horn of plenty,”
et cetera. The debator manceuvers to con-
fronl his adversary with a dilemma and asks
him upon which of the two horns he wishes
to impale himself.

Primitive man had a great respect for horns
when worn by the living mammal and found
a wide variety of uses for horns taken from
dead animals. The larger bovines, among
others, were dangerous adversaries because of
horns, and the wearing of horns was synony-
mous with strength. It is a not uncommon
attribute of pagan gods, the possession of
horns, and various peoples represented one or
more of their deities with horns. Jupiter
Ammon i commonly figured with the horns
of a ram. The Greek god Pan wore the horns
of a goat. A copper statue head has recently

[1791]
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Varrous adetails of the anatomy of lsorn and  antlers 1,

Taghorn sheep, Note porous stroctore of core; 2
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Longitmling]l secoon throngh skoll amd horm-core o
Lighor

sheep: 3. Bkoll of pronghorn with horn sheath removed and placed to show relation 1o core; 4. Longitudinal

sectivns through core and sheath of pronghorn; 5 Longitudinn] section through horn of haricheest. Note that

the fundamental curves of the horn pattern are formed in the bon

core; 6. Longitudinal section through an

antler of a deer. sbowing solid, Lony structure; ¥ Longitwdinal and eross.sections of horn of muskox showing
hr:n']. teguisition of horn or Taiee,

been discovered in excavations at Ur and is be-
lieved to be a godhead of the Chaldees. This
head has a well-developed pair of bull horns.
Ewven Satan, that more or less necessary figure
of the Christian religion, is reputed to carry
horns on his head. An interesting point in
this connection is the similarity of Satan to
g0 many of the heathen devils or gods of evil
attributes which were also horned. Accord-
ing to some sources, the horns of Satan are
those of a bull® which is in keeping with a

cloven hoof. The Tibetan god who has cus-
tody of the underworld wears a short pair of
bull's horns. In the Swiss lake deposits have
been found paired horns, made of clay, which

*Mr. Madisan Grant, who kindly read this article in mano.
script, wrote the author, regarding the type of horns worn by
Satan, "the Devil is a lincal descendant of the great god FPan.
He was the mast lar god in Greece at the time of the
introduction of Christianity, He was the chief of the Satyrs,
who were onc-half man andﬁm-hﬂll’ t, therefore, his horns
WeEre bly goat rather tfn oxen horns,  However, that is
& imere gress as | never have had an o unity to study the
skull, except as it was seulprured by Donatello,!” 5

Compare this with Charles Reade, in his book, It ir Neter
:_:?I Late to Mend, “The god Pan colored black by the carly

iristians.””
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Part I.

EFINED in the broadest sense, horns are
D hard, excrezcent growths upon the heads

of mammals. This definition would in-
clude zz horns all of the
nged for defense and offensze (as well as those
which have no utilitarian function), and asso-
ciates the hollow horng of the cattle with the
solid antlers of the deer. In a stricter sense,
true horns are characterized by the following
features: they are hollow, permanent and not
shed during the lifetime of the animal, are
unbranched, and are usually found in both
sexes. In contradistinetion, antlers are solid,
deciduous (shed annually by the living ani-
mal), more often branched than simple, and
usually worn only by males. An exception to
the above definition of true horns is the horn
of the American pronghorn which is haollow,
deciduous, and branched. As further variants
from the restricted definition might be cited
the horns of the giraffe and of the rhinoceros,
the former animal having low bony growths
covered by soft skin and unmodified hair, the
latter with a dense, formidable structure of
specialized, agglutinated hairs. As an animal
product, a horn is an epidermal structure, a
hardened and thickened manifestation wf the
cuticle, of the zame nature as claws, hoofs,
nails, and the scales of the pangolin. An
antler is true bone. It is the purpose of this
article to single out somesof the most interest-
ing points in connection with these different

apecial outgrowths

*The section uf this account which deals with antlers will
appear in the Januvary:Fetruary number of the Bulletin,

fvpes of growths upon the heads of mammals
and to trace something of their evolution,
ogeurrence, and function. The term “horn
will be uszed for all protrudent growths of an
epidermal character. as distinguished from
thoze atructurez of a bonv nature which will
be termed “antlers.”

Apparently there has always existed on the
part of mankind a great interest in the horns
of animals. It is easy to discover the evi-
dences of this interest in our English lan-
guage. In the Century Dictionary there are
no fewer than 179 definitions and compound
words based upon the word "horn.” We have
expressions such as “to come out at the little
end of the horn,” “to pull in one’s horns,” “by
the great horn spoon,” “horn of plenty,”
et cetera. The debator manceuvers to con-
front his adversary with a dilemma and asks
him upon which of the two horns he wishes
to impale himself.

Primitive man had a great respect for horns
when worn by the living mammal and found
a wide variety of uses for horns taken from
dead animals. The larger bovines, among
others, were dangerous adversaries because of
horns, and the wearing of horns was synony-
mous with strength. It is a not uncommon
attribute of pagan gods, the possession of
horns, and various peoples represented one or
more of their deities with horns. Jupiter
Ammon is commonly figured with the horns
of a ram. The Greek god Pan wore the horns
of a goat. A copper statue head has recently

[179]
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Wariuus details of the anstomy of horn and antler; 1. Lobgitwlingl section throwgh skull apd bhern-cote o1

laghorn sheeg Note poreus struciure al core: 2,

Langitudinal section throngh horn and hern-core of highorn

sheep; 4. Skull of prongborn with hern sheath removed and placed to show relation to core; 4, Longitudinal
sectivns through core and sheath of gronghorn; 5. Loagitudinal section through horn of hartebeest, Note that
the fundamental curves of the horn pattern are formed in the lmz:f core; G Longitudinal section through an

antler of o deer. showing solid, bony structore; 7. Longitudinal an

croas-sections of horn of muoskex showing

heavy depusition of hirn ot hase,

been discovered in excavations at Ur and is be-
lieved to be a godhead of the Chaldees. This
head has a well-developed pair of bull horns,
Even Satan, that more or less necessary figure
of the Christian religion, iz reputed fo carry
horns on his head. An interesting point in
this connection is the similarity of Satan to
so many of the heathen devils or gods of evil
attributes which were also horned. Accord-
ing to some sources, the horns of Satan are
those of a bull,* which is in keeping with a

cloven hoof. The Tibetan god who has cus-
tody of the underworld wears a short pair of
bull’'s horns. In the Swiss lake deposits have
been found paired horns, made of clay, which

*Mr, Madisan Grant, who kindly read this article in muna-
script, wrote the author, regarding the type of horns worn by
Satan, “the Devil 15 a lineal descendant of the great god Pau,
He was the muost %npulnr god in Greece at the tune of the
intradoetion of Christinnity, He was the chief of the Satyrs.
wha were one-half man and gne half goat, thereiore, his horns
were probably goat rather 1l axen horns. However, that is
a mere guess as | never have had an opportunity to study the
skull, except as it was sculptured by Donutello.” SRR

Compare this with Charles Reade, in his book, 1t i Neer
i.% Late to Mend, “The god Pan colured black Ly the early
nristians.
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the anthropologists believe were used in =ome
religious ceremony. The Swiss lake-dwellers
lived about 5000 B. C., and this discovery of
clay horns shows an early use of horns as
gignificant objectz. In the New World myth-
ology one findz but little mention of horns,
although there is a widespread belief in a
great horned serpent, which crops out in the
folklore of peoples from Canada to Peru.

Some of the halls of pagan times had ant-
lers in the gables. These antlers were an
architectural feature and probably in some
highly conventionalized form could be found
in oeccasional halls today. In Christian
churches the corners or angles made by the
ends of the altar are known as the gospel
horn and the epistle horn.

Platez of buffalo horn were uzed by some
of the savages of the Philippine Islands as
armor. The plates were tied to one ancther
in imitation of the steel armor of the Eurc-
peans and doubtless afforded considerable
protection to the wearer.

The cornucopia represents abundance and
is figured as an overflowing horn. This con-
cept comes down from Greek mythology, from
Amalthea's horn, a goat horn, and the idea
had its origin far back in the past. Another
ancient concept attributed magical qualities to
horns and there was a Hebrew belief that
the ram’s horn was especially potent. The
walls of Jericho fell before the blowing of
rams' horns.

In more recent times one encounters sev-
eral interesting cases of the unusual use of
horns. The Indians made a receptacle of horn
in which to carry fire, storing it in tinder
packed into the horn. In Utah and the ad-
jacent territory they used the horn of the
Rocky Mountain sheep to fashion agricultural
implements. The Chinese made cricket cages
out of horn or fashioned the cover out of horn
if the cage was made of some other material.
Even today they use rhinoceroz horn, as well
as antlers (especially in the velvet), to make
medicine.* The women of western Mongolia
have an elaborate method of dressing their
hair whereby it is built up into two large
horns in imitation of the great sheep of the

*Compare with the idea, prevalent in mcliszeval times. that
the lmcm of the unicorn was the most potent cure and test for
all poisons.
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Altai. In heraldey numerous horned mammals
appear and not alwayvs has the herald known
his natural history,

Warlike peoples wore horns as a head-dress
when they went to war, according to the de-
seriptions, written and pictorial, of the Baby-
lonians, the Vikings, and barbarian peoples
of northern Europe. The helmet of the Franks
had metal horns projecting from it. Horns
were used as material for bows, and as trum-
pets were sounded to command warriors.
From this use of the horn as a wind instru-
ment has developed the various musical in-
struments of brass and silver, called horns to
this day.

The admiration for a aplendid head of horns
iz widespread, and today sportsmen value
their trophies in direct proportion to the horn
development. This fondness for trophies iz
a reversion to mankind’'s early history. Any
ene fortunate enough fto see unusually fine
horns on a living mammal will feel an inner
surge of admiration for the animal whether
he has the trophy complex or not. It is an
inherent response to a perfect, natural struc-
ture.

There is a very great diversity in shape, in
size, and in the character of horns. Horns
may be paired (the usual condition) or single,
or be placed one behind the other along the
midline; they may be straight and simple,
curved and ringed or smooth, spiral and rug-
ose, or bizarre and strikingly at variance with
the popular concept of a horn. Horns may be
a mark of sex, antlers almost invariably are,
but among hollow-horned ruminants the fe-
males of many species have horns,

Hollow horns make their appearance early
in the life of the individual. They arise as
low, conical projections upon the frontal re-
gion and rapidly increase in height as the
animal grows older. The farmer speaks of
the budding horns of calves as “buttons,” and
they may be felt just under the skin. If
rubbed with caustic soda when the calf is
less than a week old, the horn prowth is
checked and the animal never develops horns.
In very young calves the horn “button” has
such a loose attachment to the frontal that it
may be dissected from the skull and removed,
with little inconvenience to the animal,
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The bony core, or os cornn, is hollow and
the opening communicates with the sinus or
eavity in the frontal element of the skull. The
frontal develops a porons and reinforced strue-
ture whereby a double roof is formed over the
brain, the upper one supported over the lower
by numerous pillars and cross-members of
bone. A blow to the outer wall will meet con-
siderable crushing resistance before the vault
over the brain is reached. As the os coran
increazes in height, the horny covering keeps
pace with it. The horny sheath is seereted
by cells in the epidermis at the base of the
horn structure and moves oul away from Lhe
head through constant tuilding up at the base,
In the adult animals this prowth still goes on,
inerease taking place bazally, while wear tends
to shorten the tips. The horn substance is
nerveless and devoid of feeling just as iz a
fingernail, and the substance is biologically
the same in both instances. After the rapid
growth of the horn which characterizes the
first vears in the life of the individual, ad-
ditional horn length is added more gradually,
and the annual increase is a relatively small
percentage of the total horn mass.

The horn-secreting cells are vigorously ac-
tive and =ometimes persist in putting out
horns, in spite of attempts at discouragement.
When adult cattle are dehorned, new horn
growth will follow unless the skin about the
base of the horn is eut away for a depth of
one-quarter to half an inch. An unusual pro-
pengity of the epidermis for horn secretion
accasionally appears in the case of mammals
which are normally hornless. For example,
there are records of horns on the heads of
horses and on the heads of women. Sometimes
these horns are paired in simulation of normal
horns. in other cases there have been but
single horns appearing in a region where no
horn normally appears, as at the lower haze of
the ear or on the side of the neck. The
substance zecreted, however, looks to be horn
and is hard and dense. The Jowrnal of Here-
dity, 1917, page 434, reported a case of a
woman who grew bilaterally symmetrical
horns from her forehead; and on page 304
figured a cut showing a small curved horn
growing out of the base of a horse's ear.

Domestic sheep display great variation in
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horn growth and may have from one to six
horns, In the unicorn ram there ave really
two horns, but they have been induced, by
malformation, to grow so close together as
almost to coplezce along the midline and give
the impression of a single heavy horn.  Sheep
with four horns are known from several lo-
calities, and occasionally this number is raised
to five or even six.

Horns made their first appearance among
the mammals al a remote geological time.
Horned mammals are known from the Eocene
and, by the Olizocene, members of several
phyla were horned. Some of these early horns
seem to have been similar to those of the
present-day girafle, merely protuberances cov-
ered with skin, but others were undoubt-
edly more complex stroctures and served as
weapons. One can only surmise as to the
appearance, when alive, of the horned mam-
mals which are known today as fossils. We
can be reasonably certain that some of them
possessed protesque horns.  Judging from
the bony cores, such mammals as Syndyoceres
of the lower Miocene would oceazion no little
excitement in a zoological park of today. This
creature had four horns, one pair over the
eves curving inward at the tips, and a second
pair arising from the rostrum and curving
outward,.

The simplest tvpe of horns to be found on
living mammals is that of the givaffe. These
are merely short, bony protuberances covered
with soft, unmodified skin. The bony core of
the piraffe horn begins its growth as a sep-
arate element and later becomes fused to the
skull, attaching to the frontal and parietal
elements, but showing the line of contact at
an advanced age. In an old male giraffe the
bony core may be three inches or more in
diameter just above the base, and six inches
or more in height. The skin covering this
core contains blood vessels and does not differ
from the zkin on the rest of the head. A
tuft of long hair is found on the horns of
adult giraffes. The horns are paired and
in the normal position. A median protuber-
ance has been developed just anterior to the
horns, but this can scarcely be termed a horn
although it contains the possibilities for such
a structure. The okapi, closely related to the



Giant Sable Antelope; The horns of this splendid animal constitute one of the finest
trophies a sportsman may sccuwe. The record measurement along the curve wf the
giant =able horn is sixty-four inches.

[1831]
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giraffe, has similar low, paired
horns but lacks the median pro-
tuberance,

The giraffe horn represents a
primitive, incipient type from
which could be eveolved the more
complex structures found in the
antelope, for example. This
horn can have no value as a
weapon of defense or offensze,
nor is it a manifestation of sex
gince females have it as well as
males, The giraffe and okapi
have the potentiality for horn
development but, for some rea-
son or other, have not carried the pro-
cess bevond an early stage, or through long
disuse have lost any earlier advanced develop-
ment. The frontal bone of the giraffe shows
great development of the sinuses and the
whole upper siructure of the skull seems de-
signed to take care of shocks which might

come upon the horns. This architecture pro- %

vides a cushioned and reinforced horn base
and argues for a function which the known
facts of the giraffe life history tell us is
never called into use. The inflated skull roof
may be an inheritance from ancestors that
used horns more vigorously than their de-
scendants.
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Another simple type of horn, but one that
has reached an advanced stage of efficiency
as n weapon, is that of the rhinoceros. This
horn ia strictly a fabrication of materials
derived from the epidermis, in effect it is
made up of agglutinated hairs. The rhinoc-
eros has lost the hair from most of its body,
the skin being practically hairless, but on its
rostrum the hairs have ceased to funetion
solely ag a covering, and matting together as
fibers they have built up a dense, hard horn
that iz a very capable weapon. As a seat for the
horn, a bony boss or thickening has developed
upon the nasal elements of the skull. This boss
does not represent a new structure in the
skull but rather a growth increase of an ele-
ment alveady present. There is no need for
this bony base to increase in length and fune-
tion as a1 hard core inside the
horn, the substance of the horn
iz amply strong to serve without
any stiffening structure. Need-
leas to zay, the rhinoceroz horn
containg no blood wessels or
nerves and is incapable of sensa-
tion. The animal frequently
wears grooves or furrows in its
horns because of constant rub-
bhing apgainst grass and other
vegetation, but this gives no
pain to the rhinoceros. Under
circumstances when a charging
rhinoceros must be turned, if

Horned mammals in beraldry; 1 and 5. The unicorn (poasibly the single-borned rhinoceros is the prototype ol
this fictitious beastd:; 3, Satyr. “Amongst the rest there is a beast called PAN; who in his head, face, horns,

legs. . .

, resembleth o Goatr ,
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The median projection just anterior to the paired horns of the girafle is sumetimes termed
a horn, Although it may be a conspicnous mound, it scarcely qualifies as a horn in its
present state of development,
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the midline of the rostrum; some of the foaail
ancestors had paired horns, but they too were
gituated upon the nasal bones., Some of the
toxodonts were horned, a single, median, rhi-
noceros-like horn above the eyves, and in the
lower Pliocene of Nebraska has been found a
horned, Fopher-like mammal, Epiganlus, which
carried a pair of horns just anterior to the
eyves. Thus it can be noted that, at different
stages of their evolution, many phyla of mam-
mals have demonstrated a capacity for horn
growth, and this function has not been re-
stricted to any single element of the skull nor
confined to any given area of epidermis.

In general, it accords with the known facts
to assert that all of the known hollow horns
are outgrowths upon the frontal bones, while
those horns which are carried upon elements
anterior to the frontals are either solid epi-
dermal structures, like the rhinoceros horn,
or elevated bony cores covered by undifferen-
tiated epidermis like the giraffe horn (this
latter is carried by the frontal bone, how-
EVEr).

Our North American pronghorn carries
horns which are peculiar in two respects.
The horn sheaths are like those of the eattle
and the antelopes, hollow, but unlike them in
that they are shed annually. The second dis-
tinetion lies in the fact that the pronghorn
horn is branched, the only hollow horn known
to be forked. This horn sheath is secreted
by epidermal cells the same as among the an-
telopes, but once a year the sheath drops off,
its place to be taken by a new growth. The
new sheath is formed first at the tip and
moves down (the reverse of the condition in
other hollow horns) and is partially complete
before the old horn drops off. The pressure
of the newly formed horn loosens and forces
the old horn from the core. The pronghorn
serves as a connecting link between the deer
and the bovidae as regards the growth of
horn. When the pronghorn sheds, it loses
only the epidermal covering which is compar-
able to the welvet which the deer rubs from
its hardened antlers. The deer also may be
gaid to shed its horn sheath, the velvet, but it
carries the shedding process to the ultimate
limit when it later drops its antler, which cor-
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responds to the bony horn-core of the prong-
horn and the antelope,

Among the hollow horns the simplest are
the short, straight spikes of the smaller an-
telopes, such as the pigmy antelopes and the
duikers. This type of horn varies among
these animals from a length of about two
inches (Nesofragus) to some four or five
inches (Owrebie and Sylvicapra). Often
these small horns are almost hidden in the
hair of the head, and while they may serve
as weapons of offense when the bucks fight
one another, thev probably have but little
value as a defense against predatory animals.
Among these small anlelope the males, as a
rule, are horned, the females not, there being
a few exceptions where both sexes carry horns
(bush duikers and some of the klipspringers).
These small horns may be nearly smooth
throughout their length, or ringed at the base;
or they may be cireular in cross-section, tri-
angular, or flattenad.

The horn of the domestic cow represents a
simple, generalized structure which oceurs as
well among wild types. Most of the strains
of European domesticated cattle have been
derived from the European wild ox or aurcehs.
The aurochs had large horns approximately
cylindrical and fairly smooth without any of
the massive basal development which charac-
terizes many of the wild oxen. The banting
of southern Asia has horns very much like
those of the barnyard cow, not only in shape
but in details of texture and surface. The
horns of domestic cattle have shown them-
selves to be a very variable feature, for we
have a range from the short, recurved, com-
mon type through intermediate stages to the
great, massive horns of the Gondokoro ox or
the broad, widespread horns of the Texas
steer. A preat deal of this variation in the
horns of domestic cattle, all of it in fact as
far as it occurs in strains of European tame
cattle, is the result of selection working on a
single® species. Such great variety demon-
strates the capability of the animal to develop
different types of horn growth and helps to
explain the eondition existing among the wild
cattle, i

The horns of wild cattle show a tendency
to develop mass. There are instances, such




The great Indian rhinoceros (abowve) has but a single horn which never attains the

its African relative, the so-called

extreme dimenstons of the anterior horm carried b
A maximum length of 62

white rhinoceros or square-monthed rhineceros  (helow)s

inches hag been recorded for this horn of the white rhinoceras. The posterior horm s

always much the smaller and scems 1o be on the way 1o clsolescence. n rare occasions

a white rhin#ceros is noted as having no posterior horn,  The longest anterior horns
are found on the females.
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Two stages in the growth of the rhinoceros horns,  The upper photograph shows an

immature stage of the same individoal figure below, an African black rhinoceros. On

the young rhineceros the horns appear as low buds and early assume the dharacter and
appearance of the adult horns, differing from them only in the matter of size.
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Series of models of titanotheres, showing warious wypes of horns; 1, 2, 3. Megocerops;

4. 5 6. Tiiemotherium; 7, 8, 9. Symborodou; 10, 11, 12, Hromfotherium, Maodels hy

Erwin 5. (%ristman, Reproduced by permission of Presudent Henry Fairfield Osharn,
American Museum of Natoral History
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as the anoa, of cattle with horns small in
proportion to their body size, but even here
the horns are robust and by no means weak.
The ox horn may build up mass at the base,
as in the case of the African buffalo or the
muskox. Here the growth of horn substance
is 80 heavy and thick that it is capable of
stopping a bullet, and the entire crown of
the head (males) is protected by the expanded
sheath of tough material. The horns of these
animals terminate in sharp, tapered poinis
and the entire structure is one of
strength, with the mass where it is most
needed mechanically. Such horns are terrible
weapons and in the ease of the African buf-
falo have given their possessor the reputa-
tion of being one of the world's most dan-
gerous mammals,

Ereal

In other species of wild cattle the horn mass
is not concentrated into a frontlet but iz more
or less evenly distributed throughout the
entire length. Horns of this type are carried
by the yak and by the Indian buffalo, those
of the latter animal being especially heavy
and massive,

The oxen, with the exception of the musk-
ox, all have horns nearly straight or with
simple eurves. The muskox horn is strongly
recurved. In all the species the pointz of
the horns project upward and are so arranged
that they have marked efficiency as weapons.
The bony corez are sturdy processes on the
frontal elements of the skull and the whole
architecture of the skull iz designed to carry
the shocks and strains to which these projec-
tions may be subjected. The weight of the
horns is so great that the muscles which hold
up the head must needs be correzpondingly
developed and the nuchal ligament is a great
heavy band. This lipament is of good size in
all horned mammals but especially 20 in the
oxen.

The horn of the ox has been of very consid-
erable service and played a large par{ in the
life of early man. From the unaltered horn
sheath he made drinking cups, ladles, trum-
pets, and containers such as powder horns.
From the flattened sheath after splitting he
constructed spoons and similar small objects.
The Chinese made beautiful lanterns from ox
horn. They soaked the horn in water for
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several weeks, split it into thin shects, and
joined the pieces so cleverly that the joints
are nearly invisible. The material of such a
lantern is almost transparent and sufliciently
translucent to pass considerable light,

The greatest varviety in horns is digplayed
by the antelopes as a group, not only in mere
size bul in the shape of these structures, The
greater number of antelope species have horns
which are either the reneralized straight or
backward curving patterns or some simple
maodification of them. One species, the four-
horned antelope, as its name implies, has four
horns. The gemsbuck illustrates the straight
type of horn, the leucoryx the curving type.
The straight horn may be modified by twist-
ing about the long axis, as in the cland, or
by open spiral curving, as in the koodoo; the
simple curved horn is modified in a
number of ways. The tips of the curved horn
are evenly divergent in the waterbuck, abrupt-
Iy divergent in some of the reedbucks, or
convergent in some of the gazelles: the tips
may incline forward, be projected backward
in the plane of the face or drop much below
it. The curve traced by the horns varies from
the simple are in a single plane to a lyriform
figure in several planes. In the great major-
ity of species these curves are graceful and
not abrupt.

Some of the antelope. however, possess
horns that seem to have evolved along fan-
tastic lines. Such horns are found among
the hartebeests and the gnus. In both groups
the more generalized horn is to be found and
the deviation from this type is to be seen on
the more specialized species. Doubtless these
variant horns are as serviceable to their own-
ers as the more simple horns, but because they
change direction so abruptly or curve forward
where one expects a curve in the other diree-
tion, they look bizarre and strange to us,

In some respects the horns of the wild sheep
show the finest horn development to be seen
in the entire mammal kingdom. The great
curling horns of Marco Polo’s sheep or of
our Rocky Mountain bighorn are, in propor-
tion to the body size of the animals them-
selves, the largest and heaviest of mammal
horns. The Himalayan ibex alone can stand
comparison with these sheep. But not all of

Freat
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Antilocapre americana, is the

The American pronghorn,

resjsonce Lo pres

dizturbance.

The horn sheath is annually replaced by 2 new prawih

The |

unidivided projection.

alight knock or cxter

is also unique in being forked, the only hallow horn that is not a simple,

from the growing sheath under it or as the result of some

of this mammal
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Nipatherinm, foumd in the lower Mhocene of  Asia, has beew elassilied with the domily

containing the giraffes.

lts horm-cores present ecrtain peculinrities which indicate thai

the postericr, branched pair were similar in their nature to these of the American
pronghorn and the anterior pair were possibly of the normal hollow lworned type.
Sketch taken fram Muorie's restaration,

the sheep horns are thus enormously devel-
oped; among these animals we find again the
same wide range of variation seen in other
ETrOUps.

Among the sheep both sexes are generally
horned, but there is a great sexual disparity
in size and pattern. The horns of the ewes
are much smaller than those of the rams and,
with one exception, invariably are nearly
straight or but slightly curved, in contradis-
tinetion to the curved or spiral appendages of
their mates. Furthermore, the ewe horn is
slightly to moderately rugose, while the ram
horn is usually heavily ringed with deep
ridges.

The bharal or so-called blue sheep, regarded
by some as on the border line between the
sheep and the goats, displays a type of horn
comparatively simple for the sheep. It is

sirongly curved but does not drop down past
the head in a close spiral nor is it deeply
scored by surface markings. The typical
sheep horn constantly changes direction and
the tip, in the case of old males, may have
generated in its growth considerably more
than a complete circle.

Az a weapon the sheep horn does not de-
pend upon a piercing point, but rather upon
a crushing frontal attack where mass is the
important factor. The ram lowers its head
and charges directly home without any up-
ward thrust of the horns. This method of
attack has so impressed early man that he
has transferred the name of the animal onto
the act. His device for knocking down a wall
was a battering ram, and in early times the
effigy of 2 ram's head was carried on the front
end of this engine of destruction. The combat



The upper figure shows the Lbony horocores of Hisee fatifrons, a gigantic Vicistutene
ison which had a horn spresd of aix fect or more,
The two lower figurcs are of the Texas longhorn steer amd show two distingt horn
patterns, The horns of the lowest head on this page measure more then six feet
from tip o tip
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Two very distinct types of wild & horn.  The African boffale herns Cupger figure) are
massive st the base (especially on males) and nearly meet on the midline, while those
of the banting (lower e} are widely separated at the base. There is, however, n
sturdy band of tough I:ocmi substance lving across the crown from horn to horn of
the banting, and this m{ ve somewhat the same function as the heavy frontlet of
the buffals. The horns of the Lanting are very like those of the domestic cow in furm.

[187]



198 BULLETIN: N. Y. ZOOLOGICAL BOCIETY

of two rams is sufficiently impressive that
no one who has seen it will wonder how our
ancestors came to think of the battering ram.
Near Aniisana, in the high Andes of Ecuador,
a flock of domestic sheep was kept for the
night in a stone corral. Every morning as
the sheep left the corral, 1 saw the rams en-
gaged in combat, each ram against his neigh-
bor or against several neighbors. A series
of individual contestz took place, the rams
meeting head on at the end of a spirited
charge of fifty feet or more, and the cvash of
horn against horn could be heard for a mile
or more. The marvel of it was that living
tissue could withstand such frequent and
heavy concussions.

It has sometimes been stated that the big-
horn sheep uses its heavy horns to break a
fall, that it leaps and lands upon its head.
Such an idea is, of course, fallacious. The
horns of theze sheep are frequently broken
at the tips and otherwise show severe wear,
but this is not due to deliberate head dives.
Some of the attrition is the result of fighting,
and part of it is due to the rubbing and
knocking the horns unaveidably receive in
the normal activity of the animal. The very
large horns often are of such a shape that it
iz difficult for the sheep to put its mouth to
the ground. The head may not be tilted side-
ways, for the huge curl of the horn will strike
the earth. When feeding among the rocks,
such an animal would be continually handi-
capped by its horns.

The horns of the wild goats have developed
along rather different lines from those fol-
lowed by the wild sheep. The goat horn in
its finest expression runs to length and does
not lose this effective length by tightening
up into a spiral. The great sweeping horns
of the ibex or the tall, twisted horns of the
markhor are in marked contrast to the horns
of the argali which may equal or execeed them
in actual length along the ecurve of the horn
but close up in a spiral that leaves the point
relatively near to the head.

Most of the wild goats have rather impos-
ing horns. The tahrs, belonging to a genus,
Hemitragus, very close to the genus Capra
which contains the goats, have somewhat in-
significant horns, proportionally robust and
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heavy but short. Between the tahr horn and
the true goat horn there is guite a gap, for
the smallest-horned species of the genus Capra
have horns more than twice as long. Great
size and majesty of bearing characterize the
wild goat head, and it is interesting to note
that these qualities ave conveyed by several
very distinet types of horn development. The
ibex horn is the more primitive and general-
ized tvpe of goat horn and is the logieal de-
velopment from the short, simple horn seen
on 8o many of the hollow-horned ungulates.
It has reached ihe peak of its development,
however, and iz about as large as can be
carried by the animal. In sheer size, sym-
metry of curving outline, and vigorous robust-
ness of growth, it marks a supreme evolution.
No one can see an ibex in its native haunt
without feeling unbounded admivation for
such a splendidly-horned creature. When a
male ibex cuts the sky-line on some distant
rocky ridge, the unmistakable profile of those
scimitar-shaped horns can be seen for miles.

The markhor, on the other hand, has evolved
a type of horn which is not only impressive
because of mere physical size, but unusual in
the manner in which the horn is twisted or
rotates about its long axis as it grows. The
closeness of this long spiral is variable and
there are two principal types of markhor, one,
the Astor markhor, with horns which have an
open twist not exceeding one and a half turns,
the other, the Suleman markhor, with a
tighter spiral which may attain three or more
complete turns. Between these two types are
other subspecies which have horns interme-
diate in character. In passing, it might be
noted that the twist of the goat horn is the
reverse of that of the sheep horn. The horn
of a bighorn ram curls to the right (on the
right side of the head, to the left on the left
gide of the head); the horn of the markhor

twists to the left (considered in the same
manner).

The-ﬂuhjecl. of the function of horns iz one
that might be provocative of much argument.
There can be little doubt of their function in
many cases, It is obyious that the horns of
the African buffalo are efficient weapons. It
is, perhaps, equally apparent that the horns
of the sheep and goats, so much larger on the



Yarious types of Indian buffale borns: 1, 3, and 4 are Indisn buffalo from the continent
of Asia; figure 2 i3 a wild earabao, or water buffalo (Indian Lufale) from the
. Philippine Islands,

[199]



o

o "Fﬁ' F_

sagig 4E oprmEpxosdde 300

addoap  =dil 2
Apog  uwivwe Syl

isusoa] oy jo  Ap€

[200]



Huorns of wild oxen; 1, 4, 5 American bison, bulls; 2, 3 American bison, cows;

6, % 11, 15 20, African buifalo; 7, 17. Indian buaffale; 9. Gaor; 10, Yak; 12, 14,

Tamuarau; L; Bamting; 6. Apca; 18 Gayaly 1%, Congoe buifala; 21, Senegambian
huffalo; 22, Waad hizon.

All fawres to the zome scale,
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16
Various tvpes of antelope horns; 1. Hoan antelope; 2. Springbuck: 3. Sable antelope;
4. Efand; 5. Harnessed bushhuock; 6. Beisa; 7. Gemsbuck; 8. Grant gazelle; 9. Lesser

koodoo; 10. Greater koodoo; 11, Impalla; 12, Tora harteheest; 13, Fluntgr antelope:
14, Lichtenstein hartebeest; 15, Brindled wuug 16, Jackson hartehesst,

Al figures te the rame rcalé,
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8 & 10 11

Heads of African antelope; 1. Addra gazelle, male; 2. Dorcas gazelle: 3. Grant gazelle,

female; 4, Common waterbuck; 5. White-eared kob: 6. Grant garelle, male: 7. Coke

]mrlthrtst:'s. Red fronted gazelle; 9. Dorcas gazelle: 10, Thomson gazelle: 11, Addra
gazelle, femalr,

Al figurer to the same scale
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Contrasted types of antclope horns, The waterbuck (upper left) with simple horns
having slightly inturned tips; the lechwe (lower lefi) with strongly outturned tips: the
gnu (upper right) with borns sharply recurved amd tipe anterior 1o the bases; and the
tizang Clower right) with horns curving gently and tips much posterior to™the bases,
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males than on the females, are, in part at
least, secondary sex characters and not as
important in the animal's contact with other
species as against their own kind. The horns
of the giraffe are neither weapons nor sex
characters. But there are plenty of instances
where one may wonder what useful funetion
the horns may serve, what law governs the
appesarance or non-appearance with regard to
gex, or what controlling mechanism permits
some mammals to grow large horns while
other mammals, with apparently an equal need
of large horns, must get along with much
smaller ones.

It has been noted that all of the wild cattle
have horns. The horns of the females are
usually noticeably smaller than those of the
males and in some cases, muskox and African
buffalo, the horns are farther apart at the
base, without such a strong frontlet. but
nevertheless are functional as weapons of de-
fense. Where the cattle are gregarious in
habit, the prevailing trait in this group, the
bulls normally take up the defense of the
flock and their larger horns are useful for
group protection. Nevertheless, a cow by her-
self is able to put up a good defense under
conditions of equal combat and may, upon oc-
casion, be more aggressive than a bull. Since
the bulls firht among themselves to a greater
or lesser extent, the size of their horns has
probably been influenced to a considerable de-
gree by the forces which develop secondary
sex characters.

Wild sheep and goats live in an environment
where flight usually is a better recourse than
resistance. While the males have such large
horns that they might well impose respect
upon most predatory animals, the females have
amall horns and the best interests of the flock
counsel flight into the inaccessible crags
where enemies can not follow. Also the ram
method of attack, while effective if the enemy
can be knocked off a cliff or cornered where
a crushing blow can be fairly given, is not as
disabling, under most circumstances, as the
impaling thrust of the bull. The larger horns
of the male sheep and goat show by their
nature (differing in pattern from the female),
by correlated sexual characters (beards on
male goats, long hair fringe on throat and
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chest of male Barbary sheep), and by the
domination of the prime males that the
greater part of the excessive horn develop-
ment is to be atiributed to the manifestation
of sex.

In the case of the antelopes, practically
all of the larger species are possessed of horns
which serve as media of defense. Animals
such as the roan antelope, the sable, the oryx,
and the gnu may even become aggressive and
use their horns for offensive purposes, and
for this the horns are well suited. The fe-
males of these species have horns as well as
the males and there is little sexual differen-
tiation. Indeed, the female oryx has longer
horns than the male and seemingly a good
case might be made out for a strictly utilita-
rian funetion of the oryx horns. The de-
meanor of these antelopes shows that they
know they are armed and that they do not
carry hornz for ornamental purposes.

In contrast to theze examples there are the
waterbucks, kobs, koodoos, and bushbucks only
the males of which are horned. While these
horns are of large size and serve the males
as  weapons, the females are defenseless
apainst beasts of prey and one iz forced to
the conclusion that, in such cases as these,
horns have been developed as secondary sex
characters, the province of the male, destined
to excite the admiration of the females (per-
haps) and to wage combat against their own
kind, but otherwise not necessary to the pres-
ervation of the species.

With the smaller antelopes it is doubtful
that the presence or absence of horns is a
really vital matter. These mammals are all
timid and flee at the first hint of danger,
relving on keenness of vision, scent, or hear-
ing, and shunning contact with an enemy.
The females that are hornless seem to survive
the struggle for existence equally as well as
thoze that are horned. Although the horns
could serve as weapons of defense against
predatory mammals, most of the vietims are
captured by stealth and have no opportunity
to use them, the small size of the antelopes
rendering them helpless to prolong the
struggle.

1t would seem that certain of the mammals
have inherent possibilities for bearing horns.
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The height of development in 1P Jong. open-spiral born 35 reached by the greater
koodoe, The record measurement for a male greater koodoo is 71.5 inches along the
curve of the horn,
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The chamois (above) and the white or Rocky Mountain goat (below), s American

relative, are members of a small group of mountain antelopes, The horns of the mem-

bers of this group are simple and small in proportion to the body size of the animals.

It can not be argued that such small horns are a necessity for clifi and mountain

elimbing, for the mountain sheep and ibex carry massive, heavy hefhs over the
roughest terrain,
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Hornis of wvarions sheep; 1. 5. 18, 220 Dall mountain sheeps 2. 27, Dumestic shoop;
3. 19, Stone’s mountain sheep; 4, 9, 13, 15, 24, Rocky Mountain sheep; 6 Turkestan
mountain sheep: 7. Siberian argali; 8 Ladak wrizl; 14, 12, Tibetan argali; 11, 26 Kam-
chatki mouMmain sheep; 14, Mareo Pobe sheep; 16, Lower California mouontain sheep;

17, Littledale monntain sheep: 20, 21, Acudad or Barbary sheep; 23, Karelin mountain
sheep: 25 Mexican mountain sheep: 28, Sardinian mowfon.

Al figwees e the sanme scale,
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Hharal, or Wue sheep, an aberrant member of the sheep weonp with harns which
Compare with highorn sheep, tvpical wilil sheep

s mot cuel pnd are relatively smonth.

with massive, corrugated horns that eoel in a close lateral spiral. on the opposiile page,

The mechanism for horn growth iz the same
for all of the hollow-horned types. These
possibilities have been handed down from an-
cestral forms which we know today as fossils,
In some of the mammalz the capacity for horn
development has received an advanced degree
of expression, in others it has remained more
nearly dormant. Not only has this expres-
sion taken the direction of increase in size,
but it has sought for other outlets and has
evolved patterns which appear to us to be
fantastic and unnecessarv. That is to say,
if a simple, straight or curving horn, such as
that of the oryx or the sable antelope, was
found to be successful by the antelope or-
ganism, it is difficult to understand why the
direction of growth should be so changed to
produce the specialized hartebeest horh. One
nossible explanation is that the propensity for
hornedness has been sufficiently flexible to
permit these variations from the generalized
horn type to start, and once begun the devia-
tion from type has not been a handicap in
the struggle for existence. While it is true

that there are often several ways of accom-
plishing a given end, it iz equally true that
one of these ways will usually be the best.
There has apparently either been no best type
of horn, or else horns have not played as im-
portant a part in the vital existence of mam-
mals as one might imagine,

The prevalence of horns among the mam-
malia, their persistence through several geo-
logical epochs, and their parallel evelution in
different phyla all argue for the importance
of these structures. Whether we can under-
stand and give logical reasons for what ap-
pear to be inconsistencies in the scheme of
horns, or whether we believe that all such
structures are teleological and created for a
predestined purpose or in response to a defi-
nite need, we can rest in acecord on one point,
namely, that the horns of mammals are mar-
velous and splendid structures. The more we
see and learn of horns, the more we musi
respect the infinite capacity which Nature dis-
plays in creating such a wide variety of
splendid accessory growths,



Hurns of ibex, markhor and taking 1. Arabian ibex; 2. Persian wild goat; 3. Suleman

markhor; 4. Siberian ihex; 5. Takin (a goat-like aptelope belonging in Thr.ﬂ;mll]r with
the chamnis and Mocky Mountain goat): 6. Himalayan ibex.

Al fawres fo the samie poale.
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21 24

Horus of wild goats and goatdike mountain antelopes; 1, 5, 6, 7, 8, 10, 12 Varicus

species of fbex: 2, Suleman markhor; 3, 13. Ol Woerld wild goats; 4. Astor markhor;

9, 18, SerBw; 11, Chamoiss 14, 24. Takin; 15, 23. Garal; 16 Tur; 17, Chitral markhor;
19, 2, 232, Tahr: 21. Rocky Mountain goat,

Al fgures to the some scale,
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Suleman markhor (upper right): Himalnyan ibex (center); and soudsd, or Barbary
sheen (lower left),
The wild sheep lack the hf beard seen on the wild gosts, and the ﬁly sheeys

with a special development of long hair is the acudad. The beard of 1 moakb s
a seoommdary sex character, found on the males onfy, but the soudad fringe is
almost as long on the females as the males and henee is not purely a sex character,
The bornd of the male acudad do not greatly exceed in tize those of females, Seem-
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Female tahr®with young (upper left); Himalayan ibex (center); and Spanish ibex
(bower rightl,

imgly, amung the other wild sheep the mechanizm for sex manifestations has sufficient
expression in the super-development of the massive horns of the rams and has oot saghe
an outlet in the growth of a beand or similar hirsute adernment.
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Above. Protocerar, found in the North American Oligocene, the males of which have
two pairs of low, hornlike protuberances.

related o the deer and to the giraffe.

This animal was a traguleid, distantly
Relewe, Udntatherium, of the middle Eocense,
was a primitive amblyped ungulate that shows an extreme development of the low,

skin-covered type of horm. -
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