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RERPORT OF
THE EXECUTIVE COMMET T EE

URING the vear 1904 constant progress has been made in

the development of the New York Zoological Park and the

Aquarium.  Several new buildings have been opened to the pub-

hie and many animals of interest and value have been placed on

exhibition, but the almost continuous work of construction that

has been in progress during the year has forced the Committee
to postpone some additions to its collections,

The attendance has remained satisfactory, and will be largely
increased during the coming vear by reason of the completion of
the Rapid Transit system, which now terminates at West TTarms,
It is interesting to note in this conneetion that the maximum
attendance at the Park for one day was on May 2d. 1904, when
the visitors to the Park numbered 39,132,

NEW BUILLDINGS AND INSTALLATIONS.

The new Bird House for small birds, located on the northwest
corner of Paird Court, is nearing completion, and will be thrown
open to the public early this spring. The south half of Baird
Court has been completed, with the exception of the boundary
walls, Much care and attention has been given by your Com-
mittee 1o the study of this feature of the Park, and to its approach
from the north, known as the Concourse. A satisfactory design
has at last been obtained, which will in every way be in accord-
ance with the handsome buildings on Baird Court, and work will
be commenced on the Court and Concourse as soon as the weather
permits in the spring. i

The Ostrich and Small Mammal Houses were finished and
opened to the public in December, 1goy4, with their collections
installed. The building for Asiatic deer has been completed, with
eight connecting enclosures, containing a series oif European and
Asiatie deer, and on the west side of the Small Mammal Pond
work has been commenced on an Aviary for Pheasants.
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The Harriman Totem Pole and Alaskan House front have been
erected on the Small Mammal Pond, opposite the Pheasants’
Aviary, and now form a feature of much interest to visitors.
Much time and monev has been spent during the yvear on the
renewal of the cheaply built walks and paths constructed by the
City in 1899. In addition to this, many new paths have been
provided for the constantly increasing attendance and to afford
access to new installations.

WEST FARMS EXNTRANCE.

At the end of the vear 1904 a report was submitted by the chief
engineer of the Rapid Transit system, recommending the exten-
sion of the Rapid Transit svstem by viaduct and open cut through
the Bufialo Range and forests and rocks east of the Beaver Pond,
crossing the Bronx River between the waterfall and Boston Road
Bridge. This, of course, would have ruined this section of the
Park, and the Society made every preparation to oppose the
scheme. Before this became necessary the Rapid Transit Com-
mission announced that no railroad would be constructed through
a public park,

The road over the proposed route, with its noise and dirt of
several hundred trains a dav. would have destroyed the seclusion
and beauty of the most beautiful park in New York,

In order to provide for the erowds which will arrive over the
new Rapid Transit svstem, which now terminates at 18oth Street,
a pay entrance will be provided at the southeast corner of the

wffalo Range and Boston Road at 182d Street.  From this en-
trance a direct walk will take visitors to the Antelope House, and
another road will be built along the wooded ridge in the Buffalo
Range. leading directly to the Bear Dens and Baird Court by way
of Deaver Valley. The Motor Road will be connected with
Boston Road through the present Buffalo Yards, and when
equipped with motor cars for public use, will afford a direct and
cheap means of transportation for visitors to any point in the
Park.

During the vear the City acquired the block bounded by Boston
Road, 182d Street and the Zoological Park, which will ultimately
be added to the Zoological Park, and enable the Society to provide
an adequate entrance and approach to the Riverside Restaurant
on Bronx River. Plans for this restaurant and recreation station
are under consideration and the building will be constructed dur-
ing the summer of 1005,
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During the coming summer your Committee, in addition to
the completion of Baird Court and its approaches, hope to pro-
vide the following buildings and installations, in addition to the
completion of work under way ;

House for Tropical Deer near the present Antelope House.

Camel House.

New DBarns and Shops in connection with the Administration
Building.

Tortoise Yards adjoining the Reptile Flouse,

Grousc Aviary,

Shelter for the Sea Lion Pool, Baird Court.

Additions to the present series of Fox and Wolf Dens.  Dur-
ing the vear work on the Elephant House will probably be begun.

FINANCES.

The year 1904 closed with a substantial balance to the credit
of the Society in each of its funds, being about the same as last
vear, although nearly $20,000 has been expended for animals dur-
ing the past year. Funds for the erection of the Administration
Cuilding have not yet been provided and are greatly needed, and
special giits of animals will be required during the coming vear.

Awinmal Fund —The Animal Fund has been used to sustain
and increase the collections, and the moneys derived from the
various park privileges, which are inereasing slightly every year,
have been, as usual, placed to the credit of this fund. The vear
closed with a credit balance of $3.677.77, as appears in detail in
the Treasurer’s report.

General Fund.—The dues from members are placed in the Gen-
eral Fund and devoted to the general purposes of the Society,
scientific work and game protection.  This fund can only be en-
larged by an increase in the membership of the Society, which.is
greatly needed.

Park Tmprovement Fund—The Park Improvement Fund was
drawn on somewhat heavily to make good the deficiency in main-
tenance, which it is estimated will amount to $2.500. It is hoped
that the necessity of meeting a deficiency in maintenance will be
avoided during the year 1905.

Ground Tmprovement Fund —The old Ground Improvement
Fund, referred to in previous reports, and which was originally
appropriated under Mayor Low's administration, has been prac-
tically exhausted during the vear.
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The complete statement of the entire amount appropriated by the
Low administration will be found in the Treasurer's report.

The Society received during the year a new Ground lmprove-
ment Fund irom the City amounting to $273,000, on which your
Committee relies largely to develop the Park during the coming
year. A further appropriation of like amount is expected dur-
ing 1gos.

Maintenance of the Park (City Fund).—As your Committee
stated in last vear's report, the Maintenance Fund for 1904 has
proved to be inadequate to supply the needs of the Park, even
with the strictest economy, and a deficit of about $2,500 will be
made good by the Society. This amount would have been much
larger had there not been delay in the completion of the Ostrich
and Small Mammal Houses. These facts when brought to the
attention of the Mayor, and the Board of Estimate and Appor-
tionment, together with the greatly increased requirements for the
ensuing year, led to the granting of an increased appropriation
for 1905, thus providing the Society, for the first time in its his-
tory, with the means to properly maintain the Park., The amount
supplied, $134.965, it is believed will be sufficient to prevent a
deficiency.

Mamntenance for the Aquarium (Aquarivm Fund).—The main-
tenance provided for the Aquarium for 1go4 proved sufficient, but
owing to the Society’s extra economy for the sake of needed im-
provements, such as an electric lighting plant, which had to be
provided from this fund, the City underestimated the require-
fents of the Aquarium for the coming year, and the maintenance
fund for 1905 was reduced to $45,000. The Society, however,
intends to make every effort to keep up the Aquarium to its pres-
ent standard with this reduced amount. Owing to the decreased
quantity of fuel required, resulting from the use of the new out-
door tank, and to other improvements, the amount furnished by
the City will probably be sufficient.

Aquarivm Improvement Fund —A bond issue of $40,000 was
provided during the year 1904 to meet the need of emergency
repairs, which will appear later in this report under the head of
Aquarium.

A full statement of all these funds will be found in the Treas-
urer's report.
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GIFTS,

The Society has received during the year many gifts, for which
the Committee desires to express the thanks of the Society. A
full list of gifts will be found on page 123 of this Report, but
special mention should be made of the following:

Giits of money from Messrs, Percy R, Pyne, Grant B. Schley,
Norman James, Frederick Gilbert Bourne,

Riding Elephant from Col. Oliver H. Payne.

Two Snow Leopards from Mrs. Hugh D. Auchincloss.

A DBaker's Roan Antelope and five Punjab Wild Sheep from
Mr. George C. Clark,

Two Burrhel Sheep from Mr. J. J. Hill

Collection of Bird Skins, Nests and Eggs from Mr, C. William
Beebe.

In addition to the above Mr. Charles T. Barney assumed the
burden of providing the entire collection for the new Ostrich
House.

The Society received a very notable gift from Dr. Alfred G.
Maver, in the manuscript of his book on Inwvertebrates in the
neighborhood of New York. This book is of great scientific value,
as well as public interest, and represents much research and learn-
ing on the part of the author. The Executive Committee desires
to take this opportunity to express its appreciation of this gift
from Dr. Mayer. The Aquarium also received a valuable col-
lection of fish from the 5t. Louis Exposition, through the courtesy
of the Fisheries Bureau at Washington.

COLLECTIONS.

The animal collections of the Zoological Park have been
throughout the year so large that it was impossible to make any
notable increase in them, save as new installations were erected
and made ready for occupancy. In number of large species, and
in scientific as well as intrinsic value, the collections are to-day
far beyond any point attained heretofore. It has been a stand-
ing order of the Executive Committee to the Director that no
opportunity to secure desirable specimens should be lost, pro-
vided accommodations were available.

During the year two exhibition collections required to be
broken up, temporarily, on account of the building of permanent
quarters. These were the collections of the temporary Small
Mammal House and Pheasant Aviary. A third collection, that
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of Burrowing Rodents, also disappeared temporarily, because of
the necessity to renew all the wire-work of the cages, put in con-
crete floors, and rebuild the rockwork.,  Next year, however, the
complete restocking of these installations will show a marked in-
crease in our total number of species and specimens on exhibition.
The collections now comprise 1,802 specimens with 4306 species.

MEDICAL DEPARTMENT.

During the vear 1904 the Medical Department, under the direc-
tion of Dr. Harlow Brooks and Dr. W. Reid Blair, has continued
to maintain the high medical standard at the Park, and their dis-
coveries during the vear of the causes of cage paralysis, a much
dreaded disease among animals in captivity, are set forth in their
report in this volume, together with illustrations of great interest.
As heretofore stated, data of this character are being accumulated,
and will be published under the direction of the Society, and will
ultimately form a valuable addition to medical science.

The increased knowledge and experience in the prevention and
treatment of diseases and the careful system of quarantine for
new animals now provided by the Park has resulted in a con-
stantly declining death rate. The improvements in the installa-
tion for our animals, and the replacement of temporary quarters
by permanent installations has also resulted in the generally
healthy condition of the collections.

MEMBERSIIIE,

The membership of the Society on January 1. 1905, was as
follows:

Dy 1T 1o b o T PRl o e e A T
Associate: Eounders., o bt v i 11
PatroNis: v ta B o fr o e m 45
Life ' Members. ..o onn ot P s N i
Annual Members. ... .o oA | o e 5

b B - | s e e 1,574
Total last vear... .. TR Taa iy AR 1.333

L n L g e e o b o 241

Showing a substantial increase over last year in spite of a large
number of deaths, Efforts were made to mmcrease the member-
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ship during the past vear, with satisfactory results. It is the duty
of each member of the Society to supply at least one new member
each year. It has been found that only in this manner can the
membership of the Society be kept up and enlarged, and our
efforts must continue until we are in a sound financial condition
with a membership reaching 3.000.

It is believed that a large number of young people could be
interested in the work of the Society, and members are invited to
use their efforts to get their voung people to join the Society,

PUBLICATIONS.

During the vear the four regular numbers of the Society's
Bulletin have been issued, as well as the Annual Report: and a
new edition of the Guide Book was brought out.

GAME PROTECTION.

During the year the interests of game protection were seriously
menaced by a bill introduced by Senator Dillingham of Virginia,
repealing, in the alleged interest of the natives, practically all the
restrictions on the slaughter of game in Alaska. The Society
opposed this bill vigorously, and the measure has been practically
abandoned, although still in the Senate Committee.

A similar attempt was made on a smaller scale in the State of
New York by the enemies of game preservation, by means of
a bill introduced in the Assembly which sought to repeal the
law prohibiting the spring shooting of ducks. This bill was also
opposed by the Society and ultimately defeated.

During the year other successful efforts have been made look-
ing toward the protection of game, more particularly birds, in
connection with the League of American Sportsmen, and other-
wise.

At the International Zoological Congress held at DBerne,
Switzerland, the Society was ably represented by Proi. Henry
Fairfield Osborn, its Vice-President.

AQUARIUM.

During the vear 1go4 the attendance was 1.625.770. an in-
crease over 1go3 amounting to 77,879, making the average daily
attendance through the vear 4.454. The increased attendance
was doubtless due to the fact that the building was kept open
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two hours longer each day during the summer season, and that
the Society has discontinued the closing of the building on
Thursday forenoons.

The collections of the building have been larger and more
varied than heretofore; profitable exchanges having been made
with the new aquarium at Detroit and the Government aquarium
at the 5t. Louis Exposition. At the close of the Exposition the
greater part of the Government collection was transferred to
the New York Aquarium, through the courtesy of the Bureau
of Iisheries.

The improvement of the building from the proceeds of the
$30.000 of bonds by the city has been continued.

The large reservoir for pure sea-water has been completed
and only awaits the installation of the filters, in order to be
placed 1in commission,

The work on sky-lights, painting and certain alterations has
been finished.

A further bond issue, granted by the city in the spring of
1904, of $40.000 has permitted the continuance of work con-
nected with the more complete equipment of the building for the
carrying on of its work as a notable public institution.

Pipe galleries under the main floor are now being constructed,
and this work will be followed by the introduction of a much-
needed heating and ventilating system.

Among the improvements made from the maintenance may
be mentioned the introduction of electric lights over all wall
tanks, for the illumination of the exhibits on dark days. This
improvement has been a most satisfactory one.

The collection of invertebrates has been enlarged by the plac-
ing of eighteen thirty-inch aquaria on the coping of the cen-
tral pool; while the collection of turtles has been accommodated
in nine three-foot aquaria, placed on the main floor between the
pillars.

The work of labeling exhibits has been continued. A photo-
graphic room has been built, and additional rock-work has been
placed in various tanks.

The fish-hatchery was in operation throughout the winter
season, and proved a constant source of interest to visitors.
Fish eggs were furnished by the Government, and the young
fish turned over to the New York Fish Commission for the stock-
ing of State waters, as usual. During the fish-hatching season
the eggs and young of eight species of food fishes were kept
on exhibition. Small fishes and marine invertebrates from the
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surplus stock, brought in by the collector from time to time,
were supplied liberally to the teachers of biology in the public
schools.

DEATHS.

The Committee announces with great regret the death of one
of its best friends, a member of the Board of Managers, Class
of 1go7, Hon. William,C. Whitney, whose gifts to the Society
amounted to nearly $20,000; also of Mr. Joseph Stickney, a
member of the Board of Managers, Class of 19o5. The vacan-
cies caused by the death of the above managers were filled by the
election of Mr. Frederick Gilbert Bourne, Class of 1goy, and
of Mr. Grant B. Schley, Class of 1905,

The Society also sustained the loss of an Honorary Member,
Monsieur F. L'hoést, Director of the Zoological Society of
Antwerp.

ACKNOWLEDGMENTS,

Before closing this report yvour Committee wishes to express
its sense of appreciation of the cordial co-operation of the Mavor
and Comptroller, as well as of the Park Commissioners of the
Boroughs of Manhattan and The Bronx. All these gentlemen
have been very helpiul to the Society, and have shown an earnest
desire to facilitate and extend its work.

To the Director of the Zoological Park, and to all members
of his staff, the Committee again desire to acknowledge their
appreciation of unflagging zeal in the interests of the Society.
The good work of all the members of the Park force has been
so uniform that it is impossible to single out any one individual.

The thanks of the Committee are also due to the Director of
the Aquarium and his assistants, and the constant increase in
the attendance of this institution testifies to their zeal and energy.

Respectfully submitted,
CrarLes T. Barxey, Chairman.

Hexry Fairrierp Osporx, Mapisoxn GraxT,
Joux 5. BarxEs, PHILIF SCHUYLER,
Witniaam Waite NiLES, SAMUEL THORNE,

Levi P. Mortoxn, Exv-officio.
January 1, 1905.
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A BRIEF HISTORY OF THE LANDSCAPE AND
FORESTRY WORK IN THE NEW YORK
ZOOLOGICAL PARK.

N Julv, 188 the New York Zoological Society took pos-
I session of all that portion of the Bronx Park lying south
of Pelham Avenue, and now known as the New York Zoological
Park. The land committed to its care was found by the Society
in a wild and totally neglected condition, with features of great
natural beauty, but bearing many marks of vandalism. This
arca included the former estate of the Lydig family, who had
cultivated portions of it, and for eighty years had carefully pro-
tected and preserved the beautiful native forest.

The Executive Committee realized that the installation of a
zoological collection in this park required expert knowledge, and
the landscape features of the problem have received the constant
attention both of the members of the Commitiee and of the land-
scape architects emploved by them. The first plan for the devel-
opment of the Park was prepared and submitted by Director
William T. Hornadav in November, 18g6. The buildings and
installations were located on it with special reference to the needs
of the various animals, and the availability of building sites.
While -the westhetic treatment of this plan has been submitted to
and modified by the various experts, the original scheme has been
adhered to very closely, and reflects great eredit on the foresight
and skill of Mr. Hornaday.

This preliminary plan passed through various stages, and ulti-
mately became the “final plan,” which was formally adopted by
the Executive Committee on November 27, 1897, With the ex-
ception of Baird Court and its approaches, the landscape features
of this plan were developed by Mr. Charles N. Lowrie in co-
operation with the Director, and the portion of the plan relating
to Baird Court was the work of Messrs, Fleins & La Farge,

In 1899 Mr. Warren H. Manning, of Boston, was engaged to
make a study of this final plan, and he made several important
suggestions, some of which were adopted. At this juncture the
practical development of Baird Court presented great difficulties,
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and by the advice of Mr, Manning the original design for this
Court as incorporated in the final plan was discarded. The
architectural treatment of the buildings themselves, planned by
Messrs. Heins & La Farge, was, however, retained in its entirety.
The study of Baird Court in relation to its natural surroundings
was then taken up. The direction of its axis, its levels, and the
motor road along its western side were determined by Prof.
Henry Fairfield Osborn, at that time Chairman of the Executive
Committee, acting in consultation with Mr. John DeWoli, then
landscape architect of the Park Department, and with Mr. I
A. Caparn, who had in the meantime been appointed the land-
scape architect of the Society. Mr. Caparn served the Society in
this capacity from 1890 to the end of 1904, and his plan of Baird
Court, and the approach from the north, known as the Concourse,
was formally adopted by the Executive Committee on November
14, 1000, after having been submitted to the expert considera-
tion of Mz, Charles FF. McKim, and approved by him. This plan
was published in the Sociéty’s fifth Annual Report.

The architectural features of the general design of Baird
Court, along the lines laid down in the Caparn plan, have again
been submitted to Messrs, Heins & LaTarge, and their general
combination of architectural with landscape features has been
approved by the Executive Committee, and is now being carried
out.

In the meantime much attention has been paid to the care and
preservation of the forest, and to the whole subject of planting,
both for the present and in the future. All suggestions received
from those who have been connected with the landscape develop-
ment of the Park have been carefully considered, and sectional
plans of the planting have been made from time to time by our
Chief Forester, Herman W. Merkel. The plans have been con-
sidered separately, and most of them carried out. Mr. Merkel
had, of course, full benefit of the advice of the various landscape
architects employed.

The general plan of the planting and forestry of the Park
has been to encourage the perpetuation of local types of flora,
rather than an introduction of exotics either from the extreme
north or south of our country. This purpose has heen carried
out as far as possible, even in bushes and shrubbery, although
in some instances slight departures from this principle have been
made. The Executive Committee also has laid it down as a gen-
eral principle that formal planting of any kind should be con-
fined to Baird Court and its main approach., The remainder
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ot the Zoological Park will, as far as possible, be kept in its
natural condition.

In addition to the protection of the existing forests, a screen
of thick planting will be provided along the southern and west-
ern boundaries of the Park, to shut out from the interior any
unsightly buildings that may be erected along the bordering ave-
nues.  In connection with the work of the forests, 230 trees have
been removed, mostly on account of the decay incident to old
age, or as a result of storms. This large number is due to the
fact that when the Society took charge of the Zoological Park
grounds many of the trees were dead, and many more were in
a dying condition. At least forty trees have been blown down
by wind storms. About 1,500 trees have been treated for preser-
vation, and 2,015 new trees have been planted up to January,
1505. During the spring of 1905 many hundred additional trees
will be planted. About 4,526 vines and shrubs have been planted,
and 4,608 perennials have been set out. In some places where
the need of shade was imperative, quick-growing maples and pop-
lars have been planted for temporary purposes. At the same time,
more desirable species, but of slower growth, such as pines, oaks
and tulips, have been set out in order that as soon as the latter
have attamned satisfactory size, the temporary plantings can be
cut ot

The original plan of the Park was laid out with reference to
the approach of the largest number of visitors from the north-
west corner, by way of the Harlem Railroad and the Manhattan
Elevated road. The Rapid Transit system, unexpectedly ter-
minating at our southern border, at West Farms, has necessi-
tated a complete reconsideration of the Park approaches from
the southeast. The plans for these approaches have been re-
ferred by the Executive Committee to a subcommittee on plans,
consisting of Messrs. Barney, Osborn and Grant, in conjunction
with Mr. James L. Greenleaf, who had been engaged by the
Society as Consulting Landscape Architect in January, 1005,

It is the intention of the Executive Committee to provide for
an entrance at the extreme southeast corner of the Buffalo
range, so that visitors can enter the enclosed area of the Park
within two short blocks of the actual terminus of the Rapid
Transit system. I'rom this new entrance a walk is planned
through the Buffalo range and joining the Beaver Vallery Walk
to Baird Court. This, in connection with Osborn’s Walk, will
make a diagonal line of highly attractive paths from the north-
west corner to the southeast entrance of the Park. From the



44 NEW YOREK ZO00OLOGICAL SOCIETY.

West Farms Entrance another path will lead directly to the
Antelope House, the nearest animal building. The Committee
anticipates that during the next few vears the majority of visit-
ors will reach the Park over the Rapid Transit svstem, and
through this southern entrance.  As the City develops, however,
and new arcas toward the north become more thickly populated,
the entrances on the north side of the Park will also be called
upon to accommaodate great crowds, and they will be developed
accordingly.

The main route from Manhattan to the Park by carriages and
automobiles will be through the Grand Boulevard and Concourse
now under construction, and along Pelham Avenue. directly to
Baird Court. The approach irom Pelham Avenue to Baird
Court will be known as the Concourze. and will be the formal
architectural entrance to the main animal buildings.

Mapisox GranT.
March 1, 1905,

LIST OF TREES AND SHRUBS FOUND IN THE NEW YORK
ZOOLOGICAL PARK IN BRONX PARK.

Red Maple, ..., R & ek e o S EL BT FHDTCRR
Sugar Maple...... e s Sl ey sncelidrit,
Tree of Heaven Gk R Adlanthes glandulosa,
Alder.. . oaivina : et Alnus rugosa.
aAngelica Tree ... ..... .0 e ooee.cdralia spinosa,
Swamp Honevsuckle. .. .......... coAzalea nudiflora.
Swamp Honevsuckle ........ ... cAzalea viscosa,
Benzoin..... b . : Benzain beneoin.
White Birch,..... crv s . .Betula alba.,
Sweet Birch. ... : ieaaeses cBetula lenta,
Poplar-leaved Birch : . . Betnla populifolia
Common Barberry.. ... ..... .. Berberis vulgaris
Hornbeam. . .. .. e v T e Carpinus caroliniana,
Chestomt s o int v ilinni ea s sy chaslaned Sesca,
catalpa. . oopie s i ta o Catalpa catalpa
Catalpa....... Foraw nim e iew v mm o AL THILPE SPECIOST.
Shad-bérry Ll Ll T i il v e o JCellis occidentalis.
Bubton Bushe oo ceasis. vl it e Cephalanthus occidentalis,
Virgin's Bower ..... .. ciee i eniGlematis virginiana.
Sweet Pepperbush. .. .. ............ .Clethra alnifolia.
s SRR e .. Lornus alternifolia.
Kinnikinnik . ..., .. CEA A ik s COPRIS G0N
GOFNEL oo tiv e cmn tns om s v = e n oo o OPHNS: candidissima.,
Flowering Dogwood. ..cccvenvnnai.., Corins florida,

y -
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Red-twigged Osier . ..
American Hazel .. ..

LT A T R N S I e
Dhavibria ;s S g i
Welpalin: ol v e e e
American Burning Bush ., ., ... ...,

American Beech. .

American Ash. .. ..

Pennsylvania Ash. ... :

Honey LOough ... o ot v
Kentucky Coffee Tree ...

Witch Hazel....

at. John's Wort.
Butternut. . ..vumees
Black Walnut ...
Red Cedar. ... 00,0
Laurel.

Sheepkill.

Larch. N b
Box-leaved Privet...
Lilac.

Sweet Gum

Tulhp Tree
Homevsuckle

Sour Gum o i 4
Syringa..... At
White Pine.. ... ...
Buttonwood. .
White Poplar........
Lombardy Poplar, ...
Large-toothed Poplar.
American Aspen ...
Bird Cherry .....
Black Cherry . e
White-Oale . . ...
Py iDade o i ahe,
Swamp White Oak. .
Red Oak:....
Black Oak. .
Sumach. .. s
Poison Sumach . .
Yellow Locust. .
SRR TROBE. oy o e satee wi e o el
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cCornus stolonifera.
Corylus americana,

Crataegus oxyacantha.

Dentzia coromata,
eredla dierosiia,
Enonymus americanus.
. Hagus americana,

. Fraxinns americana.

Fraxinus pennsylvanica.

o Geleditsia triacanihos,
Groymmocladns canadensis,
Hamamelis vivginfana,
Hlypericive il

o Juglans conerea,

Suglans wipera,

o Juniperns virgindana,

Kalmia angustifolia, .
Kalwmia latijolia.

Larix laricina.
Ligustrion buxifolium,
Lignstrum. vnlgare.
Liquidambar styraciflia,
Lirtodendron tulipijera.
Lownicera brachypoda.
Nassa sylvatica.
Phitadetplus coromarius,,
FPiuus strobus,
Playtanus ocerdentali,
Populus afba,

LPopulus fastigiata,

Popalus grandidentata,

...... Populus tremudoides.
SPrnens avrun,

FPrunus seroliina,

...... Quercus allv,
«Quercus palusiris,
coluerens platanordes.
. uercus rubra,

Adwercus velutina,

Lo lhos plabra,
Rhas toxicodendron,

Robinia pseudacacin,

Rosa carolina,

Piabure oS S5 i st e a0 i mlasaraia i s Rosa funrils,

Low Blackberry:......cu.uooannee . Kubus conadensts.
Black Hagphorryr. o6 e us wisy s Rubus occidentalis,
Common Blackberry .. oveieionean. Rubus villosis.
White Wallowr, . i i aie et s atatains ~Salix alba vitellini,
Weeping Willow. ... .i. o0 e s uSaliy babylonica.
Glaucous Willow. ..o oo v wiwn o sowlin discolor,



H, W. 3L

!
44 NEW YORK ZOOLOGICAL SOCIETY.
. Bl:i';'ﬁ:Wi!]prw.-...;.,,.”.....,,.,..Snﬁx Higra,

Slender Willow,, ., e R T Salix petiolaris, o
Silley Wiltawe sl = = oW el Salix sericea. il
Bldaberoy oo s s oo s Sambucus canadensts, Bt
Snseafrae .. o bna v sSassafras sassafras, &
Common Catbrier,. | s b A A R Smilax rotundifolia, il
T R S oo Syringa vilparis, b .':
Trumpet Vine......... .. e v« Tecoma radicans,

3 American Linden .., .......... .. - Tilia americana,

i Hemlock. .. ... S PO Tenga canadersis, d

| o i e R L, = Ulmus americana, L {

T g A i 0 Vaceininm vacillans. A

§ aheepberey Sl e P T Vibternan dentatun,

' Arrow-wood. , .., e e Vibursum acerifolimist.

Sweet Viburnum ,,................ . Viburnus lentago,
Black Haw .. ... ik et A Viburnmm prounifolinm.
SUIHNMET GIEPe . oiiiions . Vitis aestivalis.
Northern Fox-grape., ... s oo s os Vil labrgsen, o
Welgelini =l i wee e ens oo Welgela Tosea, . '
Wastaria. , ... e e By A ATy By Wistaria sinensis, 3




: : Treasurer's Reports.
For tue Year Expixc DECEMBER 3T, 1004

1 Thie anmisal expenditure of the varios Junds {5 shoen in afpended stalements.

" o Park Fmprovement Fund.

[
g - RECEIFTS.

= : Mﬁiﬂ wf JRNUALE I, 1004, - ihaai b e . 88.380.93
=, Subscriptions:

- Grant B. Schley........c.oooocunnenno. . $1,000.00
s E.H. Harriman. . cc.coooioocicansaatonese 50000
Frederick G BOUe. . i sasiiies o  e+s+ §mo00.00— G.500.00

i , > - $13.880.95

S142.26
871.6:— S$1,013.87
13,866,885

$14.880.75

o Percy R. Pyxe
i Treasurer.
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- Treasurer’s Beports,

For TiE YEAR Expixc DECEMBER 31, 1904
The anntnal expenditure of the varipay funds (7 shewn in appended tafements.

M g

i - Park Fmprovement Fund.

RECEIPTS.

CﬂhmTreasm-y, January 1, 1004, ...... el i KNS semn  $8.380.75
Subscriptions.
iGrant B Sohler: . e i Py £1,000.00
2 3 2 ] 36 110 P R R S R 500,00
S WGB&W s.000.00—  6,500.00

R A $14.880.75

-S4z
... Byr.61— $1,013.87
D
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General Fun.

RECEIPTS.

Cazh in Treasury, January 1. 1go4...0.....0.000.000, et B BETY
i Annual Dues from Members...... ... P BELTI0.00
! Life i[embershlp e i e 4,400.00
Eorolest Bird Bmid. .o e e s 150.08
i Miscellaneous Receipts. . ....... .. ... .. .. 2500— 16,285.08

S1g.136.12

EXPEXDITUREE.

........ gi0.74
............................. 2,218.85
....... 8p3.52
681.22
Shathne . 1882359
empa ki s13.80
e n TR T r e s A 887.16
o o e L oot 4.080.00
B o e ot 106201
S e e job.08 I
L P e VT 306040
: o 7801
337-55
244.30
‘T2g00
17830
236,32 — it;.pdu,uu_
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Animal Funy.
RECEIPTS.
Cash in Treasury, January 1, 1994........... e g e $1,230.86
Rmp‘mm?w#. '

: A e e e s o e it T 85431090
sl'.'ohm‘kmg-- ,,,,,,,,,,, 2208
m;lu-il.--i -------- B4 B e e e T e e 53’.5:
Sﬁiﬁofﬂnmh..--.” ............ =, D435.00

390.03
by 37500
I-.J.'Hm.n:. ----- L R 433-3“
] __;H-.‘.Payne;...,...*n T 3,300.00
el Rp‘hmqu-n‘_- 4oo.00
: Lk ] - 2,300.00
ymm
575.00
1,000.00 )
+ Looo.oo  0478.5%
4,000.00— 21,168,942
3:3,399.2'3'
H.fuﬁrsramn o
. I,g;:.p?

754.83— hﬁmrpﬂ
9
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{Haintenance Funlb.

RECEIPTS.

Received from the City on Account of Main-
tenance Appropriation of $104.065.00 for

s R T + 899.064.79
Balance due {rom Ln-,} on aceount of Mamt.eﬂaume se00.21—S8104,065.00
‘Shortage for the year............. 1,804.37
Sro6,850.37
EXPEXDITURES.

General Administration .. Lo h e i $10,726.58
Maintenance of Buildings and Care of Animals. . 30,611.00
Hﬂn&m&ncﬂﬂuﬂﬂmofﬂmunds S B T

................. 107165

(}lis. e 1,330.00

: ﬁﬂﬁ .................. 0709.57
‘Horses and Vehicles. .....oouuiiee . conninni. i 360.13
iR AR 535. o

ST A
BE . s xanna s B12.45
S «  10,791.07
e p e e s GO0 L,00

' ﬂ-ﬂﬂllﬁdiﬂinﬂ”:u”“”,,, ; 240.5
_. A e R O Ao FEA S ST I.ﬂﬁ:},sﬂ

o e I,001.07

455.50
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Groond Fmprovement Fund Statement.

{Showing Expenditure of Appropriation No. 3.)

RECEIPTS.

Appropriation of Board of Estimate and Apportionment,
. 8250,000.00

Available May 18, 10620, 2. 0L
Available Pebriary 20, 1003000 v s
Available July 5, 1003...

Premium on Sale of Bonds to Dec. 31, 1004

EXPERDITURES,

Through Park Department:

Contract, Thos. Dwyer, Antelope House |
Contract, William H. Wnght & Son,
T B e R
Contract for improving West Farms Road,
Aliscellaneous Expenditures by Parlk De-
e e
Over expenditure last appropriation. ... .
Contract, George L. Walker Co., Small
Mammal and Ostrich Houses. ... .....
Contract, George L. Walker Co., Large
B e
Contract, Pape Woven Wire Fence Co.,
Antelope Houze Yards. .. 0., ... ..o
Contract, Julian Scholl & Co., Steam
B e i Tt
Judgment of T. W. Timpson & Co.,
agcount work performed on abandoned
] o] el R A
Contract, William Horn Co., Iron Fence,
e s e PR e R R

By the Zoological Society:

Bill to reimburse Park Improvement
Fund, account advanced to complete
buildings on Baird Court:
Monleay Blomak:raine s e a
f{ion Huuﬁ .......................
TEslen Bl gk el S
T T R L e
Seads and plpetel 0000 R
,Public Comfort Building, No. r,........
Besr Dene addifion ] ool
Mowntain Sheep Hill oo it i e,
Buffalo Range %rainage ................
Begver Malley Wealle 000, 000 000000,
Grading and £eeding. .. ..o cvvonivsny s
Drainage Ele hant%‘lnusc Bt
Baird Court Retaining Wall............
Eaind Conrt Wallcs, 00000500
T L

75

75y

o000
coo.00

didd44.27— $504,444.27

54,

4

000,00

877.00

3.754.70

44

160,76
05.58

7378000

115,

8,

1,

1,

G4.4.00
713.00

Sgo.co

140.00

1,520.00— S270,481.04

4,
&

IQI.7T
590.87
256.31
155.80

$280,306.97
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Brought forward . ... covssramsy §23.524.40
Buffalo and taurant water main. ... . ga0.87
Machinery, tools, and hardware. . o Bry.o4
Photopraph Gallery. ... ...« . ioais 0554
Crmnutory,.. 2 s T A S 425.91
and mdmg Autﬂ Romdo:n.. .. 192:58

Bmﬂwer 1 R S R S S 0.133.66
A R A T e e s 2,632.05
Lion House. AR e

Miscellaneous :Eenl::mg and nct.t.mg‘ loes, = 052.58
Imprnvemems Enst of Bronx Kiver.. .. 2,230.00
S TN O e Sl Vo Ui e v e i i 00,00

erraE and Wl o raz38
Miscellaneous ground improvement items, 20,453.40
Mountain Sheep Walk. . ... ... ... 875.62
Breeding House. . ..., G L i 043.84
Reptile House Improvements, .......... 18344

One Hundred Park Benches 595.00
Grading and seeding Beaver Vallf}- Wall:. 142
Tortoise Room, Reptile House......... 1,373-82
Elﬂctnc hghtmg. eptile, Mamm:ﬂ and
e Gat “ﬁahaai Al ars
ate T T T e T N
I.L:mn House Yards. ... ... oo eczieinn. 048.73
Bound F‘em,a.iong the entire East:rn
Bon i 306444
AWater “dppl'v for Italian Fountain...... 300.40
Il;ﬁﬂ angﬂ:ﬂi‘am T e e 5 33,;.4;:
[l o R 442,
rigp prunmﬁ and plnntmg Rt 8,008,735
Ducker.

............... 573,
Eurﬁaliorﬁﬂ;lHnm 53335
Mmuanmun mtennls and supp]m r,275.06
Mammal Pond Fence, ..ooooovnnonens :.-gs'gs

m mldb TR ”---+|.- 4,106
{o:n cﬁ r.-ummtssmn* 3
p..-.....,... E 6.685.10
qoo.g1
ae Iﬁ,g_gsmt
L2707

| pm Sicl e

R II_'jl."
e e e g A a.ﬁ}:&,.q.g.:
3 2,501.17

§286,300.97
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%ghtfnmm A s:,a.u B3 $286,300.07
- : Reconstruction of Walks, .“"‘,..':.'.'::::::: 5
e A S - Plowing Elk and Buffalo Ranges...... .. “ ::rl; g
o) . mmﬂog\hﬂh :::c&u
: %Mm-mﬁ“mmf'.:::*““'""' PR

......... "

ey B‘“"’“”‘nsma i O PR LR

s e B T R S 2.010.55— $214.030.58
Unexpended Balance Carried to New ACCOUNT. ... ......os. J.106.42

i e e
E
3
£
H
%

R

1‘ s S 5 $504,444.27
' ..f-h 3 - H. R, Mireuen, Perey R, Pyxe,

R N g Clief Clerk. Treasurer.
e e Jémlmrar 1005,

nined and found correct by the New York Audit Company.
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Aquarium Fmprovement Fund. I:
|
(Showing Balance of Appropriation of $30.002 and Status
f I of Appropriation of $s0.000.)
' i_ RECEIPTS.
: Balance of $30,000 Appropriation, as per Report for 1903.. $3.386.50
b -;.ﬁ.‘pg_mp_:;‘ﬁ_nhi&n of Board of Estimate and App{:rtlunm‘;nt 5
# 1 T e i PR 40,000.00
Premium, awuun;S&!x.nfﬂonds,....,.,..,.....,..,. L gy iy P
, E.. . $43.627.097
EXPEXDITURES,

Nally, account balance on under-
L e e ST ﬁ!ﬁ.nn

¥, account cha:lg;es in Plumbing £8g9.00
pman, Architects” Commissions, 7523
Construction of Underground

s I2,434.00

e e
X 3

issions fzr.20

s daaieak ek 3000.00
§' Commissions 150.00
P 500,00 -
Commissions, ‘z5.00— $18,300.45
T e e 28,327.52

$43.627.97
an R. PvxE,
Tmmrﬂ‘.

- the New York Audit Company.
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i e . Aquarium Fund.

RECEITPTS.
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REPORT OF THE DIRECTOR
OF THE
ZOOLOGICAL PARK

TO THE BOARD OF MANAGERS.

N our general scheme of development, the year just closed
has witnessed the greatest activity and progress of any vear
since 1809. At no previous time has the administrative machin-
ery of the Park been in more perfect working order, or so fruit-
ful of results in proportion to the efforts and expenditures put
forth. In anticipation of the great increase in attendance that
scems likely to follow the completion of the Interborough Rail-
way line to the West Farms Entrance of the Zoological Park,
special efforts were put forth to carry the improvement of the
Park as far as possible toward completion. More buildings and
collections are needed, and new walks leading to them must be
built as rapidly as possible. Animals are constantly accumulat-
ing faster than exhibition facilities can he provided for them,
and one of our chief sources of worry is in providing for a surplus
of valuable animals with which we are unwilling to part.

DEPARTMENTAL RELATIONS.

Throughout the vear 1904 the Zoological Park continued to
enjoy the friendship and assistance of the Mavor, the Comptroller,
and the Board of Estimate and Apportionment; and the Com-
missioner, Engineer, and Chief Clerk of the Park Department
of Brenx Borough. Captain Jefferson Deevy, in command of
the Fortv-first Precinet, Metropolitan Police, very kindly did
evervthing in his power to promote the successful operation of
the Zoological Park, and to protect impartially the interests of the
public and of the Zoological Society. The police service of
the Park was admirably maintained, but on a strictly economical
basis. A number of arrests were made during the year, and in
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nearly every case a conviction was secured—chiefly for the viola-
tion of rules that have been adopted for the preservation of public
property.

ATTENDANCE.

With the continued development of the Park, new efiorts are
made to provide for the comfort of visitors, and to make the
collections more interesting to them. Much remains to be done
in increasing the number of public comfort stations, and with
the new funds now available, the Society intends to take impor-
tant steps in that direction. Two new buildings are to be erected
at an early date, the most important of which will be the boat-
house and restaurant near the West Farms Entrance.

The total attendance of wvisitors during the year 1904 was
1,104,616, The largest aitendance in a single day was 39,132,
on May 22d.  The monthly attendance was as follows:

| S A R R o s 10,708
el i AT s e T e e L 16),347
e O T e e A e S el 55.303
T e T R R R S s 88,148
A e I e S 227,484
IR B e e e R e s 128,007
i e e S R S R S S 147,015
2 L P e A Rt N e s PR 156,460
SEAEReE . v i PR SR R 20,250
S P s e S R e SR 71,604
i T ] e R e e 48,105
EIGEITDETS 5 s v s or = s s ey e e 13,736

PP e e e S b e 1,104,616

HEALTH OF THE ANIMALS.

The constant improvements in our installations for animals,
the replacement of temporary quarters by others of a permanent
character, and increased knowledge in the prevention and treat-
ment of disease. naturally has resulted in healthier animals and
a Jower death-rate. The presence of a skilled veterinarian on
the Zoological Park staff has proven of great value not only to
the Society’s collections, but also, as we believe, to zoological
gardens in general. Dr. Blair’s vigilance in the detection of dis-
case, and the prompt isolation and treatment of all cases, particu-
larly those of either a suspected or declared infectious nature,
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has been fruitful of excellent results, and the value of his work
is steadily increasing.

Omnly those who are in or near the storm-center can appreciate
the extent to which unexpected, and often deadly, diseases and
parasites are constantly being brought from all parts of the habi-
table globe by the living animals which come into a large zoologi-
cal garden or park. Our Veterinarian and the Director agree in
the belief that we are destined to receive here all the diseases and
parasites that wild animals are heir to, and while closely guard-
ing all avenues of approach we need be surprised by nothing.

Thanks to the continuous struggle that has been made ever
since the Zoological Park opened, by every one either directly
or indirectly connected with the welfare of our animals, the death
rate amongst our mammals has been brought down from 24 per
cent in 1900 to 16 2-3 per cent in Igoy4. Tt should be noted at
this point, however, that while in figures the annual death loss
in every large zoological garden seems very large, about three-
fourths of the total number of deaths are of small, inexpensive
and short-lived animals, By eliminating the smaller carnivores,
rodents, edentates, marsupials, and short-lived primates, it would
bie a comparatively casy matter to bring an annual death rate down
to 8 or 10 per cent; but the end therehy attained would not justiiy
the means,

The poisonous nature of all the grasses in the Zoological Park
meadow ranges, both wild and coltivated, has been strikingly
apparent in the ranges of Mountain Sheep Hill. After many
experiments, and much grass sickness amongst the wild sheep
and goats kept in those enclosures, we have been compelled to
choose between animals and grass. Nothing remains but to up-
root every square foot of green turf on Mountain Sheep Hill,
and this will be done early in the coming spring. We will then
be enabled to regulate absolutely the food supply. of our large
and valuable collection of wild sheep and goats.

Fortunately, the most valuable animals i the Park are the
ones which thrive best, and scem resolved to live longest.  Sinee
the opening of the Antelope House (November 9, 1903), there
has been but one fatality in that collection. .\ small redunca
antelope died of tuberculosis—the only case of that dread diseaSe
amongst our mammals for the entire vear. The anthropoid apes
are the healthiest and most active of all the amimals in the Pri-
mates’ House, and they are growing more rapidly than any others.
During the vear 19oy4 the only loss in the Lion House—aside
from imperfect lion cubs—was the female snow leopard which
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CAGE FRONT IN SMALL MAMMALS HOUsE.

escaped and was shot to death. All the foreign deer have been
maintained in excellent health, but our native Ceroidae have not
done equally well.

COLLECTIONS,

Although the beginning of 1904 found the Zoological Park in
possession of as many living manumals, birds, and reptiles as its
installations could well accommodate, the temptation to secure
additional specimens of special rarity and scientific value could
not always be resisted. Az a result, the end of the vear found
all animal quarters, except a few reserved cages in the Small-
Mammal House, full to overflowing. When rare and long-de-
sired types finally become procurable, it is often impossible to
refrain from acquiring them.

DEPARTMENT OF MAMMALS.

In giits ta the mammal collections, the most noteworthy event
of the vear was the arrival from southeastern Germany of a fine
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palr of European hison, which came from the forest of the Prince
of Pless, as the giit of Mr. Norman James, of Baltimore. These
animals were quartered at the Buffalo Entrance, and are the first
living specimens to e seen by visitors after entering the closed
grounds. Next in zoological importance was the acquisition of
a pair of voung mountain goats, from Fort Steele, Alberta, the
first ever exhibited alive in New York Citv. Up to the end of
the vear these sirange animals had thriven satisiactorily, and it
is hoped the species can be acclimatized here with a fair degree
of success.

A fine tusk elephant. about seven feet in height, was imported
direct from Assam, northern India, and was very successtully
broken for riding by Keeper Frank Gleason. This animal was the
gift of Col. Oliver H. Pavne. During the latter hali of the warm
season, “Gunda” n-s_,ulgu;rlx carried visitors, and besides earning
an income, proved a very interesting exhibit.  Thus far, all efforts
to secure an African elephant have been unavailing, on account
of the scarcity of elephants throughout Adfrica generally, and the
infrequency of captures.

From Mrs. Hugh D. Auchincloss two female snow leopards,
from Central Asia, were received as a giit. These animals were,
after due precautions, placed in the large outside cage occupied
by the fine male snow leopard—also the giit of Ars. Auchin-
closs—and visitors to the Park enjoved the rare opportunity of
seeing three snow leopards living in one cage. Uniortunately,
however, the trio was finally hroken up by the escape of a female
through a skylight. and her uniortunate and uncalled-for destruc-
tion before anv Park officer could reach the scene. and take steps
for her recapture.

During the vear, two exhibition collections required to be tem-
porarily broken up. The temporary Small-Mammal House was
removed to the Nursery, to do duty as a permanent greenhouse,
and the small mammals it contained were stored in the Animal
Yard during the erection of the permanent Small-Mammal House.
The 13.‘-urrm-.|ng- Rodents’ Quarters became infested with rats,
which killed most of the small rodents, and rendered it necessary
to construct concrete floors a few inches below the earth, It was
also found that the more timid of the rodents spent so many day-
light hours deep down in their burrows, the public derived little
benefit irom them. It was therefore decided to construct bur-
rows, or shelter-boxes, above gmuml in the rock piles, in such
a manner that the whole interior of each burrow might easily be
opened and examined. At the same time, new wire was placed
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YOUNG RACCOHONS,

over the whole structure, to take the place of that which had
become badly rusted.

The completion of the new Small-AMammal House late in No-
vember, rendered it possible to open that building to the public
ont December 25th, which was done. It contains the general mix-
ture of odd small mammals which was originally contemplated
—small carnivores, tropical rodents, marsupials, tropical swine,
and not a few small antelopes and deer that should be elsewhere.
No haste has been made in filling all the small cages of this
building, for it scems desirable to make the final selections of
tvpes with considerable care. At present the most important spe-
cies exhibited in this building are the hyvena dog. Malay sun bear,
Yaguarundi cat, genet, serval, bush-tailed meercat, white-whisk-
ered paradoxure, beaver, Indian porcupine, red river-hog, and
peccary. Several kangarocs and other marsupials will be added
forthwith. The horned ungulates are out of place, and will be
removed at the earliest opportunity,

On account of the annovance and disappointment to visitors
caused by the persistence of the beavers of the Beaver Pond in
keeping cut of sight, a pet beaver is kept in the Small-Mammal
Housze where it can be seen to good advantage.

Both in preserving the lives of its living ammals, and in
properly exhibiting them to the public. the Small-Mammal
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House promises to render all the service that was expected
of it

Another noteworthy event in the Mammal Department was
the completion and occupancy of the installation for Asiatic deer,
as described in detail in Bulletin No. 15.

The collection of hoofed animals is now assuming proportions
which*render it worthy of serious consideration, but the creation
of three more installations are necessary to give it a place in the
first rank. A spacious house for small deer and antelopes is
greatly needed, the plans for it are nearly ready, and it will be
erected in 19o5. It will be icllowed closely by the building of
an installation for wild horses. zebras, and wild asses, and another
for tropical wild cattle, bison, and buffaloes,

At the close of 1904, our collection of hoofed animals stood
as follows:

HOOFED ANIAMALS.

Bison and Buffalo. . ......... 3 species, 35 specimens.
i [0 L G Ih 23 -
e | e e e S | SR 2 o
Goats and their allies. . .. .... 4 v 2
e e s 3 10 "'
N RS e e s i S 2 H;
Camelands <o vwiias i 4 ;,-
lenhanme= s e e (7™ g, I
IEINAR - o e ey 2 4 fk
B o e e i 128

= IR 21g r

The ungulate collection of the Zoological Park never before
has been of as great zoological importance and intrinsic value
as now; and it may be added that it has never before been
so costly to maintain. During 1904 not one death occurred in
the Antelope House, and all the members of that already-famous
collection were kept in most perfect health. The American deer,
below the size of the elk. have done poorly: but all the foreign
deer are in most perfect health. The bison herd is in fine con-
dition. The elephant is full of vigor, and while quite good-tem-
pered and tractable, he seems to think it is his duty to destroy
evervihing in and about his stall. that can be hroken.
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SUMAMARY OF MAMMALS 0N DECEMBER 31, I00..

BRmates s e sl B spenies. 88 specimens,
Chelropteras . o e I o
L E L b T RN o o e T G 133
Eymnipetiae s Tl B 5
Rodenfias i dentton o, oy gt 64
1 3 T v I et S R e e i 219
Edentata . T e I
Aarsupialin . oo e Bty )
! I 516

DEPARTMENT OF BIRDS.

In this department the most important events of the vear were
the beginning, and two-thirds completion, of the large Bird
House, the completion of the Ostrich House, and the beginning
of the Pheasants’ and Doves’ Aviary. The temporary Pheasants’
Aviary was removed and devoted to other purposes than the ex-
hibition of birds, and the collection it had contained disappeared
from exhibition. On account of the plans for the rebuilding of
this aviary, no efforts were made to increase the collection, either
by breeding or purchases.

The completion of the Ostrich House, and its opening on De-
cember 25th, afforded great relief to the Bird Department. Sev-
eral weeks before the building was completed, it was filled by
its legitimate occupants of the Order Ratitae—ostriches, emeus,
rheas, and cassowaries—and a miscellaneous assortment of large
land birds which had been crowded out of the Aquatic Birds'
House, and sorelv needed comfortable shelter. The arrival of
three delicate but very valuable deer from Paraguay made it
necessary, for the preservation of their lives, to quarter them in
the best place to be found for them, which proved to be in two
of the Ostrich House cages,—where their lives were saved.

A full description of the Ostrich House appeared in our Bulle-
tin No. 16. Thus far this building has proven a most gratifying
success. Although as light as the outside world, it is easily kept
warm and comfortable, and its living inhabitants appear to enjoy
life uncommonly well. The series of cages with high floors dis-
play their contents better than those which are dn a lower level,
A fine series of descriptive labels, a chart of the Order Ratitae
and several large drawings of allied fossil birds, all prepared by

S——
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Curator C. William Beebe, add an element of popular interest
and value to this collection.

The Ostrich House contained, on December 3ist, 2 South
African ostriches, 2 North African ostriches, 2z common rheas,
1 great-billed rhea, 3 emeus, 1 Ceram cassowary and I violet-
necked cassowary. As rapidly as the other birds not properly
belonging in that building are withdrawn, other species and speci-
mens of struthious birds will be added. The entire collection
for this building is the gift of Mr. Charles T. Barney, Chair-
man of the Executive Committee of the Zoological Society.

The completion of the Large Bird House, by June 1, 1905,
will add to the Park a bird collection of great importance. This
building is to contain not only the song birds generally, but also
the parrots, macaws and their allies, the shore birds, toucans and
hornbills, woodpeckers, and many large and important land birds
of the tropics, such as the curassows, guans, spur-winged turkey,
secretary bird and seriama.

In order to reduce the cost of furnishing live fish to certain
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species of fish-eating birds, the pond in the Moose Range has
been well stocked with breeding carp. kindly supplicd by the
director of the New York Aquarinm, and it is expected that many
thousand voung carp can be bred annuvally for food purposes,
This will make it possible to keep a certain number of diving
birds which until now could not be adequately supplicd 'ﬂ.':.[ll live
fish. In addition to the stocking of this pond with carp. a great
number of yellow perch fry and voung goldfish were ]1| wed in
the "'u‘;lmtu: Mammals' Pond and Cope Lake.

The composition of the hird co llections on December 31, 1004,
wits as follows:

L IRDER, SPECIHES, SPECIMENS.

e e e e e f 10
[SonPaAPeNNes: oo, o dsae i i 32
SteFanepodes: «.iu s el 7 24
T E L p e e R L S G 22 221
Cldentoglossae « o oivnvin. 1 1
Herohones - .ov i da e 15 33
Paludicolac & 12
T Tae] P e S S 1 1
B e 158 =i
EOIIMDEe o i v vy v 3 2
i b e e e 12 30
SRR b i R R 0 25
L R S R S S 23 35
i Tt o 34 122

Tt lrdere: C o e 163 643

During the vear several experiments of a very intercsting
nature were carried ont by Curator Beebe.  Complete success was
attained in the rearing and keeping of the common tern and sooty
tern, black skimmer, honev crecper, and three species of hitterns,—
the latter the most difficult of all herons to establish in captivity.
A large colony of laughing gulls was successfully established be-
side the pool in the old Caribou Range. After spending two
vears in the Park, several of these birds migrated sonthward in the
autumn of 1903, and returned to the Park colony in the follow-
ing spring. A beautiful flock of 3o brant geese was placed on
the Mammal Pond, where they attract much attention,

The sandhill cranes in the old Caribou Range nested and laid
fertile eggs, but failed to hatch them. The snowy herons nested
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in the Flying Cage, but on account of the intericrence of the
cormorants, failed to lay cxgs. Among the birds of particular
mterest and rarity now living in the Park are the spectacle owl,
tiger bittern, willow ptarmigan, little brown crane, banded curas
sow, Patagonian lapwing plover. great white heron and Indian
adjutant.

In the Aquatic Birds’ House has been placed a large upright
wall case, of copper and glass, in which is now being arranged

LLAMA AND YOUNG BORN IXN THE PARK.

a collection to illustrate the anatomy of birds of the more impor-
tant orders, with a carcfully selected assortment of eggs and nests
of special interest to visitors. Upon the wall of that building
has been hung a large and handsome oil-color reproduction of
the Director’s “Landscape Chart of the Orders of North Ameri-
can Birds.”
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DEPARTMENT OF REPTILES,

At the close of the vear 190y, the Reptile House contained the
best assortment of reptiles which we have ver exhibited. The
collection of serpents is especially rich in poisonous species, and
includes the most celebrated tvpes of the world, The recent
accessions include the Egyptian cobra, or “asp.” the rare but
remarkable bushmaster of Trinidad and South America, and a
gray rattlesnake from Central America which is new to science,
and is elsewhere described 1 tlus volume.

During the past year Curator Raymond L. Ditmars has rear-
ranged the reptile collection, and undertaken to provide it with
the descriptive labels that have long been contemplated. It 15
believed that,through a more eomprehensive system of labeling.
the reptile collections may be made more useiul to teachers and
students. In making these improvements, the numerous querics
of visitors have been noted as points needing explanation m de-
scriptive labels of particularly interesting species, or groups.  To
this end, maps have been prepared by the curator, showing in
colors the distribution of families, genera and species of the
poisonous serpents of the world, and certain large lizards.  Ac-
companying these is printed matter, explaining the habits and
interesting physical characteristics of the reptiles in question.
Two large charts, illustrating the classification of poisonous
serpents, have also been prepared. framed and placed in a promi-
nent position. These attract much attention from visitors; and
additional charts of a similar character aré now in course of
preparation.

During the past vear the most important foreign accessions
consisted of a fine pair of rhinoceros iguanas, two South Ameri-
can tegus, five specimens of the rough-eved caiman, a Galapagos
Tsland tortoise which came as a gift from Major W, de 5. Maud,
a reticulated python and two boa constrictors.

During the summer Messrs, Adam Dove, Morris Pearsall and
Curator Ditmars spent several weeks in Sullivan County, col-
lecting local serpemts. The total catch amounted to 273 speci-
miens, representing 10 species, and the entire collection was pre-
sented to the Zoological Society.  In this fine lot were 44 speci-
mens of the banded rattlesnake.

In the Reptile House there were in 1904 no death losses worthy
of note, and the state of the reptile collection as a whole is highly
creditable to those responsible for it.  On December 31st, a count
of the living specimens on hand gave the following summary :
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LIVING REPTILES AXND l.'._"-!."l:.-l.l-. AR

SPECIES, SPECIMENSE

| 3

Chelonians { Tortoises, Tervaping amd Turtles), 31 25
Urocodilians ( Crocodiles and Alligators | 3 43
Lacertilians (Lizards and Ignapas). ... .. ... 23 e
Oiphidians ( Serpents ) 50 282
T IEN S  Pap 10 71

8 iy 613

A summary of the Zoological Park collections as they stood on
December 31, 1004, is as follows:

'
Nlamimals o 0G v b 154 Species. 316 Specimens.
ey o e R g, e 163 o G4z 2
Baptles it oo e i 107 " 372
Amphibians ... i0 .. 10 ) 71
' 436 1.2302 y

ADMINISTRATION.

The most important new development of the year in this depart-
ment was the Riding-Animal establishment.  Early in the year,
Chief Clerk He Ravmond AMitchell purchased an outfit of ponies,
carts, harnesses and saddles, and engaged a force consisting of
one man and three boys to handle the riding and driving animals.
It was finally decided to use the extr.me northern end of the
Motor Road as a riding-animal concourse, and accordingly a
stand was established by paving, draming and railing-off a suita-
ble area of ground under the large oak trees opposite the new
Bird House.

The arrival, in Julv. oi a fine hali-grown tusk clephant from
Assam, the gift of Col. OMiver H. Pavne, greatly increased the
interest of visitors in the riding anmmmals. but the untrained condi-
tion of the animal, and the preparation of a suitable elephant-
saddle. pecasioned some delay in the elephant service.  The ani-
mal was placed in the hands of Keeper Frank Gleason, who from
the very first has handled “Gunda™ with excellent judgment and
stccess.  Within three weeks irom his arrival at the Park, the
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clephant was ecarrying visitors, and unquestionably took quite a
commendable degree of interest in his work. During his rather
brief working season, Gunda carried 2,633 visitors, whose tickets
yielded a total return of 53035.23

For months past the director of the Park has been search-
ing for two Siberian double-humped camels which were fine
cnough 1o meet all requirements.  About 3o camels were in-
spected and rejected, and during the vear 1904 none of a satis-
fnutnr}' character could be fomud for sale. At last, in I ::1hll‘1r_k.
1905, in a particularly good lot of camels imported by Mr. Louis
Ruhe, two very fine animals were found and immediately pur-
chased. It s intended that one of these shall do duty as a
riding animal, and the other will remain at the Camel House (1o
be erccted carly in 14035} as an gxhibit.

The net profits on riding animals for the brief season of 1904,
with only a partial outht of animals, was §7606.52, all of which
has been paid over into the “Animal Fund.”

Restawramid, Ete.—"The patronage of the Rocking-Stone Restau-
rant has increased in a satisfactory degree.  Instead of a deficit,
the year’s business resulted in a net profit of $863.24, a portion
of which, however, was necessarily reserved for the payment of
the usual loss on the winter's operations,

Owing o an unusually cool summer, the year's receipts
irom the soda pavilions and candy stands were not so great as
in 1goi. The total net revenue from these sources amounted to
S2.8067.33

Telephones—As fast as new buildings are constructed and
occupied, each is provided with a telephone. Tt was found neces-
sary also to establish telephone communication with the various
soida pavilions, and this was done. A very satisfactory contract
for the maintenance of the Park local 1.-.I1.'|thr1u was made with
Mr. George I Archer, and on the whole the local service has
been excellent,

Storage Barn.—The present system of buyving hay, straw and
orain in cmnpnr.muh small quantities, because I:er, quantitics
can not be stored, is not economical, nor always fruitful of the
hest results in the quality of food. Tt was therefore decided that
a large barn should be built, at the earlicst possible moment.
Plans for this improvement have been prepared by Mr. Beer-
hower, and a first-class harn building will very -\hﬂrth be erected,
Tt will be sitnated on the site of the old alnre-hmm- about one
hundred feet cast of the present Service Yarl,  Along with it,
new workshops will be built for the iron-workers generally, and
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power will be provided for general purposes, both in the shops
and the barn. The plant which will thus be secured will repre-
sent a considerable saving in certaim annual maintenance charges,
as well as an improvement in the quality of hay and grain.

CIVIL EXNGINEERIXG DEPARTMEKXT,

As usual Mr. George M. Beerbower. the Civil Engineer of
the Zoological Park, has been throughout the yvear closely occu-
pied in the multitude of thsks that only a staff engineer can per-
form.  Aside from an unusually long list of rowtine services in
connection with new walk construction, range fences, and the
drainage and water supply of the Asiatic Deer installation, our
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engineer’'s most important task during the year has consisted m
laying out a new service vard, and preparing plans for the large
Storage Barn and Iron-workers” Shops already mentioned,

Our engincer made a careful topographic survey of the un-
improved area outside the Zoological Park boundary and adja-
cent to our Southwest Entrance. This was zubmitted 1o Park
Commissioner Henry C. Schrader, with a request that the Park
Department blast ont certain quantities of exposed rock, and
replace with top soil sufficient for the proper planting of that
area with trees and shrubs,

During the year Mr. Beerbower performed all the civil en-
gineering work in connection with the improvement of Baird
Court, and the building of the svstem of conduits for the electric-
light cables and telephone-wires.

DEPARTMENT OF PHOTOGRATHY AXND PUBLICATIONS,

The work of Mr. E. R. Sanborn constantly increases, both
in volume and in value. In the photographing of Park mam-
mals, birds and reptiles, his work during 1904 has surpassed
that of any previous vear, and his collection of animal photographs
has become one of the Societv's valvable scientific possessions.
These pictures arc of constant use in promoting public apprecia-
tion of the Society, and its work in gathering and exhibiting
animals, An important series of illustrations of Zoological Park
animals will zoon be published, if possible during 1gos, in a
volume now in preparation by the director, for the special benefit
of the members of the Zoological Society.

The time has now arrived when our photographer must be
supplied with a room and equipment for the printing and toning
of photographs, and a helper to assist in this line of work. Tt
is no longer desirable to have all our photographic prints made
at a distance of nine miles or more from our photographer's
negative-room, with all the delavs, breakages and losses that
now are involved.

GROUSND IMPROVEMENTE.

Ll
For 1904 the list of tasks accomplished under this head is a
very long one, and it is possible to refer to the various items only
in the briefest manner. As heretofore, the Commissioner of
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Parks aided the Society by consenting that the particularly diffi-
cult tasks in road-making. fence-building, paving and cther minor
construction should be performed under the personal direction
of the officers of the Zoological Park. 1t was chiefly due 1o this
arrangement that so great a number of tasks were undertaken
and completed both economicallv and satisfactorily in the work-
ing season of 1004,

The Ostrich Howse—Under a contract awarded and super-
intended by the Park Department. the George L. Walker Com-
pany erected, at a total cost of $306,890.00, a building 1350 feet
long by 29 feet wide in its interior, for ostriches, rheas, emeus
and cassowaries. This structure was opened to the public on
December 25, 1gog4. The exterior vards ifor this installation,
eight in number, have been graded, drained, paved and fenced,
wholly under the direction of the Society’s Chief Constructor,
Mr. H. W. Merkel, quite apart irom the contract for the erection
of the building.

The Small-Mammal Howse.—Tor the accommodation of the
small fur-bearing animals and many other small species not pro-
vided for elsewhere. a building of the same size as the Ostrich
House was erected under the same contract, and at the same
cost. It is connected with its twin structure by a handsome and
spacious portico. It represenis the very latest improvements and
methods in the care of small mammals of all kinds except mou-
kevs, and it brought its living contents through the very severe
winter of 1904-5 very successiullyv. 1t is provided with 176
cages, and constitutes a very important addition to the exhibi-
tion equipment of the Zoological Park.

Large Bird House.—The construction of this large and impor-
tant building, also under contract with the George .. Walker
Company. began early in 1504, and progressed favorably through-
out the vear. The contract price is $115.044.00. not including the
glass addition in the southeastern angle. This structure is in-
tended for perching hirds generallv, the parrots, macaws and
cockatoos, the shore birds, guans, curassows, toucans, hornbills
and woodpeckers. The completion of the main structure is
expected in May, 1905,

The Pheasants' Aviary.—In October a contract for the erection
of an aviary for pheasants, doves and pigeons, was awarded 1o
Mr. Conrad Hewett, in the sum of $19.546. The old aviary was
immediately removed, and work began very promptly upon the
new structure.  The new aviary is 240 feet long and provides 38
runways of various sizes.  The upper story of the shelter honse
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i5 to be devoted to pigeons and doves.  This installation is situ-
atedd en the west side of the Aquatic Mammals™ Pond, and occu-
pies the site of the old aviary.

GROUND IMPROVEMENT WORK UNDER THE DIRECTION OF
FODLOGICAL. PPARK OFFICERS,

During the vear 1904 the Ground-Tmprovement foree, working
under the direction of Mr. Herman W, Merkel, Chiei Constructor,
has been larger than ever before, and its work has been not only
of great importance, but also very satisfactory. from every point
of view. The principal items will be briefly mentioned.

Baird Cowrt.—During the year a great amount of labor and
materials was expended on the southern half of Daird Court.
An elaborate svstem of drainage was laid, underground conduits
were constructed to convey electric-light cables and telephone
wires to all the buildings of Baird Court, and the entire surface
was filled, graded and paved. The portions to be used as walks
were covered with teliord macadam. and after a series of careful
experiments were finished with a tarrad surface.  The eastern
wall was built up in conformity with the final plan of Baird
Court, and much of the new area thus enclosed was filled in,
The shade treez will be planted in the spring of 1go3.

Burrowcing Rodents” Ouarters—The rusting of the wire of the
Burrowing Rodents’ (luarters necessitated a new covering, and
advantage was taken of that occasion to lay concrete floors in
all the cages, to make them entirely rat-prooi.  The rock-work
was reconstructed on an improved plan, and, on the whole, the
installation is now more perfect and attractive than heretofore,
It is believed that the plague of rats which once afilicted this
collection is now permanently abated. With the beginning of
spring, this entire series of cages will be stocked with a new
collection.

Electric Conduits—The construction of a svstem of electric
conduits, with which to carry clestric-light cahbles to the hbuild-
ings of Baird Court and Auwdubon Court, was an important item
of construction,  All this work was performed under the diree-
tion of Mr. Merkel, in accordance with the plans aned specihea-
tions of Mr. James Robert Moore, Electrical Engineer, and it is
believed that this important improvement is on a permanent basis,
The total number of lincal feet of three-inch vitrified conduit
constructed during the vear was 3.800.

Rebuilding of HWalks.—In the vear 1899, when the total fund
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available for the construction of walks, sewers, water-lines and
roads was only $125.000.00, it was necessary that some of the
work done should be on a much cheaper basis than was desirable,
The walks constructed in that vear cost only twelve cents pe
square foot, and thereiore they were not of a permanent char-
acter. There being no money available with which to properly
under-drain them, nor for the laving of first-class teliord
macadam, these walks were found, in ecarly winter and early
spring, to be seriously affected by alternations of freczing and
thawing, and often became muddy on the surface. The Board
of Estimate having granted funds for the reconstruction of these
walks, the materials in them were removed, utilized in various
ways elsewhere, and the old walks were entirely rebuilt of twelve-
inch telford macadam, thoronghly under-drained, and provided
with catch-hasins,

New IWalks.—In addition to the reconstruction of old walks,
quite an amonnt of work was done in the construction of new
walks, particularly around the Small-Mammal and  Ostrich
Houses. A new line was constructed leading from the Antelope
House north on the axial line of that building. to connect with
the two new buildings, and make their open-air varids accessible
o visitors, A fine concrete approach, 18 feet wide, was con-
structed from the Sea Lion Pool to the Bear Dens.  This was
made necessary by the very steep orade of the hill, which renders
it impossible to maintain a satisfactory walk of telford macadam,
A conerete walk 14 feet wide was constructed in front of the
Reptile Flowse, leading from the Sea Lion Pool to the Wild Tur-
kevs' Enclosure.

Astatie Deer Barn and Ranges—On a prominent elevation
immediately west of the Aquatic Birds® Honse, there was erected
during the year a spacious and well-appointed shelter barn, de-
signed to accommodate a collection representing the species of
Asiatic deer. This building was completed and occupied in
Oletober, and it is believed that it may well be taken as a model
structure for such collections as it will accommodate. It is now
completely filled. and contains eight species of deer.

Harriman Alaskan House and Totem Pole—At the expense
of Mr. Edward H. Harriman, the very fine Totem Pole and
House originally constructed by the Thinkit Indians at Cape
Fox. Alaska, and in 1859 bronght to the Zoological Mark as Mr.
Harriman’s gift. was erected DBetween the north end of the
Aguatic Mammals® Pond and the Wild Turkevs” Enclosure,
These two objects together form a very striking and instructive
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exhilit, aud constitute a valuable addition o the educational
eouipment of the Zoological Parlk,

Cleaning the Brony River—The extensive grading and filling
operations necessary in the Zoological Park grounds east of the
Bronx River and south of Pelham Parkway, afforded an oppor-
tunity to remove irom Lake Agassiz a great quantity of earth for
use as filling material. This opportunity was improved to the
fullest extent possible, and about three feet was taken off the
surface of the mud flat in Lake Agassiz throughout about half of
its entire area. It is our intention to remove still more of the
alluvial deposit of Lake Agassiz during the present year, for use
as= flling material in the vorth end of Baird Court. [ the
deepening of the whole shallow area of Lake Agassiz can
thus be accomplished, it will be a great advantage to that body
of water,

Among the smaller tasks of our Ground-Improvement force,
under Mr, Merkel, the following are worthy of brief mention:

A log-cabin shelter-house, of rustic spruce, was erected in the
Mouflon Range of Mountain Sheep Hill; and from five areas on
Mountain Sheep Hill, sod was removed, and steam ashes put in
its place.

An extension for.the Chief Clerk’s office was added to the
Service Building.

A shelter-house for the steam roller was built in the service
vard.

A section of the old Pheasant Aviary, 4o feet long, was moved
to the gervice vard, and fitted up as a room for the use of the
Park workmen during the noon hour,

Another go-foot sectiom of the same building was also moved
into the service vard, and fitted up as a work-shop for our force
of wirg-workers,

A temporary but very comfortable shelter-shed, 8o feet long,
was built zouth irom the Buffalo House, as additional shelter for
the Whitney buffalo herd. This was of great value during the
severe winter which followed.

An iron tower, an elevated water tank and a gasoline engine
were provided for the Nursery to place its water supply on a
proper basis, and save costly pumping by hand.

The Buffale and Elk Ranges were plonghed twice during the
vear, to kill the poisonous grasses,
el really great amount of labor was expended in the prepara-
tion of the ground and fences for a series of & large vards con-
necting with the indoor eages of the Ostrich House.  The fencing
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wis made wholly by the Park force of wire-workers, and
the result of this experiment has proven to be highly satisfac-
tory.

Guard wires to a total length of 8,160 feet were constructed
along the paths and roads, of coiled-steel wire on wrought-iron
posts.

A special breeding cage for song birds was constructed on the
rocky hill near the Aguatic Birds® House.

Two brick vaults for electric-licht converters were constructed
in the Lion House and Ostrich House.

The three large outside cages at the Lion House received, from
the hand of Carl Rungius, the noted animal painter, the land-
scape backgrounds above and behind their rustic rockwork. ac-
cording: to the original scheme. The result has been cordially
approved by the Executive Committee and the public.

Maintenance Work—The entire Flyving Cage was scraped fres
from rust, repaired and thoroughly painted. Among other in-
stallations similarly treated are the following :

Ducks' Aviary Fence. Wolf and Fox Dens.
Raccoon Tree. Fence around Mammal Pondd.
Prairie-Dog Fence. Beaver Pond Fence.

Fence at Sea-Lion Pool. Fence at Crocodile Pool.
Eagles’ and Owls’ Cages. Eastern Boundary Fence,

All of the entrance pavilions were scraped and varnished, and
the service buildings and shops repainted.

Upon the force of maintenance laborers, under Mr. E. H. Cos-
tain, iell the work of maintaining cleanliness and order around
buildings; supplyving bedding, food and ite to the various build-
ings; keeping the pools and ponds free from ice: removing the
snow from the yards and walks; renmv[ug refuse ; mowing the
lawns: pmlc{'tlnrr the trees; maintaining and heating the build-
ings; n‘pmrmrr caze work and fences ; caring for the ornamemal
plants in the various buildings and throughout the grounds: rais-
ing -t=.1pphc~. of vegetables and animal food ; harvesting the ice and
looking after the hundreds of catch basins, miles of sewer and
water pipes. and many other details. Naturally this burden of
maintenance details grows heavier with the growth of the Zoo-
logical Park as a whole. Mr. Costain is entitled to much credit
for his handling of this work.

Planting.—The entire boundary plantation was supplemented
by the planting of low-growing trees and native shrubs. Exten-
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sive planting was done at the Antelope House, after all of the
surrounding area had been graded, top-soiled and seeded.  This
same process was carried out wherever grades were changed along
new or reconstructed walks,

Twao beds of rhododendrons, azaleas and flowering plants, later
on replaced by evergreens, were planted at the Pelham Avenue
and Southwest Entrances. Three carloads of native rhododen-
drons, and thousands of other shrubs, such as azaleas and plams
of like character, were used along Deaver Valley Walk, This,
however, was but the beginning of the ornamentation of this
walk, the sides of which, on account of the varving condition of
soil, Hght, shade and moisture, admirably adapt themselves to
this purpose.

PFROGRAM FOR 1005,

For the coming vear, the program of improvement work is
fullvy as lengthy and important as that for 1gog. The most im-
portant undertakings now before the Zoological Society for the
immediate future are the following:

The completion of Baird Court by the construction of suitable
retaining walls, steps and balustrades, and the filling. draining
and surfacing of the northern half of that area;

The construction of the Concourse. leading from the ["elham
Avenue carriage-entrance to the north end of Baird Court;

The construction of a rock shelter in the Sea-Lion Pool:

The ercetion of @ Doat-House and a Public Comfiort Station
near the West Farms Entrance, and a Public Comiort Station
on the castern side of the Bronx River, near the dam;

The construction of a walk leading from the Northeast En-
trance, at the Boston Road bridee, to Baird Court ;

The erection of a house for camels near the Southwest En-
trance;

The erection of a house for small tropical deer and antelopes ;

The erection of a barn and permanent shop for iron-workers,
in connection with the administrative plant:

The rebuilding of the walk in front of the Pheasants’ Aviary,
and along the western bank of the Aquatic Mammals® Pond ;

The construction of an aviary for grouse:

The construction of additional Fox Dens, to complete the series
as originally planned

The construction of a walk leading from the Ostrich House
vards directly to the entrance of the Reptile House:

* The completion of the above will be followed as quickly as
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Jeosl =¥ J;’ﬁﬁa'hlﬁh? the erection of the Elephant House, and its comple-

~ mentof open-air yards and bathmg pools.
B e For nearly all of the above improvements plans are well ad-
sy -mmn& toward completion, and will be submitted at an early date.
N T e ; Respectiully submitted,
R A b AT Witriam T. HorNapay, |
4 R N T - Director. 'l
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SEIN OF INIAND WHITE BEAR (URSUS KERMNODEI}.
Now 1. Type specimen.




A NEW WHITE BEAR, FROM BRITISH
COLUMBIA.

B WILLIAM T. HORNADAY.

DL'RIXL] the past twenty years, naturalists have been sur-
prised by the discovery in northwestern America of new
species of mammals so large and so conspicuous that it seemed
strange they had so long' remained unknown, The finding of
the white mountain sheep, glacier bear, and several new forms
of caribou and mountain sheep, have sirongly emphasized the
fact that the great Northwest contains many regions as vet
whally unexplored by naturalists and scientific sportsmen.

Indeed, it may truthfully be said that in northern DBritish
Columbia, Alaska and Yukon Territory, zoological explorations
have only fairly begun. There are vast regions. containing we
know not what new animal life, which lhave been practically
untonched by the zoologist. Excepting the territory drained by
the Stickine River and a few of its smaller tributaries, northern

iritish Columbia is, to scientific collectors and students, a land
almost unknown, and therefore it is an inviting field for
exploration, :

In November, 1900, while making an examination of the skins
of North American bears that were to be found in Victoria,
British Columbia, the writer found a very strange specimen in
the possession of Mr. J. Boskowitz, a dealer in raw furs. The
skin was of a creamy-white color, and very small. Mr. DBos-
kowitz reported that it had come to him from the Nass River
country, and that he had previously received four or five similar
skins from the same locality.

Although this skin was of small size. and had been worn by
an animal no larger than a grizzly cub one vear old, its well-
worn teeth mdicated a fally adult animal.  Believing that the
specimen might really represent a new ursine form, it was pur-
chased, and held for corroborative evidence. In view of the
multiplicity of new species and sub-species of North American
hears that have been brought out during the past ten vears, it
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is not desirable to add to the grand total without the best of
reasons for doing so.

Four years have elapsed without the appearance of a zoological
collector in the region drained by the Nass and Skeena
and further evidence regarding the white bear of British Colu
bia was slow in coming. At last, however, the efforts of JM:
Francis Kermode, Curator of the Provincial Museum at Victoria,
have been crowned with success; in the form of three skins in
a pood state of preservation. They represent two localities about
4o miles apart. The four specimens now in hand are supple-
mented by the statements of reliable persons regarding other
white bear skins which have heen handled or seen by them, and
were known to have come from the same region.

Following the route that a polar bear would naturally be
obliged to travel from its most southern haunt in Bering Sea
to the Nass River, the distance is about 2,300 miles. But the
teeth of these specimens show unmistakably that they are not
polar bears,

There is not the slightest probability that albinism iz rampant
among any of the known species of bears of North America;
and it is safe to assume that these specimens do not owe their
color to a continuous series of freaks of nature. There is no
escape from the conclusion that a hitherto unknown species of
white bear, of very small size, inhabits the west-central portion
of British Columbia, and that it is represented by the four speci-
mens now in hand. In recogmition of his successful efiorts in
securing three of these specimens, the new species is named in
honor of Mr, Francis Kermode.

TIVETS,

URSUS KERMODEI sp. nov.
INLAND WHITE BEAR.

Type (No. 1), a flat skin, owned by the Provincial Museum,
Victoria, of an adult female ; teeth and elaws present, but without
cranium. Locality, Gribble Island, western British Columbia,
Lat. 53° 25/, Lon: 129" W,

Other Specimens.—No. 2, a flat tanned skin of a very old
specimen, purchased in Victoria, and locality given as “the Nass
River.” Nos. 3 and 4 are the filled-out skins of two cubs, about
the size of black bear cubs six months old. They were obtained
on the Kitimat Arm of Douglas Channel, about 75 miles inland
from the western shore of Banks Island, British Columbia, and
belong to the Provincial Museum, Victoria,

LIS
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Description of the Species.—This is a bear of small size, much
below the dimensions and weight of the average black bear
(Ursus americanus). In general appearance its skin is like that
of a long-furred and particularly handsome polar bear. Its color
is clear, creamy white, with no trace of brown, black, or any
other dark color. In the type specimen, on the upper neck and
head, and on the forelegs, the vellowish creamy tint is well
defined. The hair is all white, down to the roots; and on the
entire animal there 15 not one brown or black hair,

The ears are very small, and the hair upon them is short and
rather straight.

The pelage of the type specimen is very long, fine, abundant,
and in places of silky soitness. The hair grows in tufts, and
hoth in quality and manner of growth it distinctly resembles the
pelage of the Alaskan brown bears, rather than the shorter,
smoothly-trimmed coat of the black bear. The basal half of the '
pelage is very fine, woolly and warm, and only the tip of the
terminal portion is straightened out to form the rain-coat. Only
on the forehead, muzzle and lower portions of the limbs does
the hair grow short, and develop the straight and stiff character
that is necessary, at those points, for the comfort of the animal.
The pelage on the two voung specimens consists of a dense coat
of fine, woolly hair, through which appears a scattering growth
of long, straight hairs. Doth these skins are everywhere creamy
white.

The claws are dull white, thin, and strongly curved, repre-
senting about 120° of a perfect circle, 175 inches in diameter
for the middle front claw.

The teeth differ widely from those of the polar bear, and indi-
cate relationship to the American black bear, (Ursus americanus).

The dental formula is as follows:

I 73
:; Molars =2

Incisors

YR # S

il I=1
: Canines + Premolars
i 1-1 3-3

ed Tk

MEASUREMENTS.

No. r—Type specimen.  Flat skin of an adult female.

Length of skin, end of nose to root of tail....... 54.50 in.
Length across forelegs, base to base of claws.... 46.50 “
Width of skin across middle of body........... 24.00 "
Height of ear ....... e n g L Lt e eelmeh s e R0
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et G ha o DeC PUT s s e e, 300
Eenpthoof hair oo shoulders. oon e s i srnrs 550
Length of hdir on top of back, .+ o0 cvsvinannas 3.00
Length of hair on top of hind QUATIETS . oovoneves 430
Length of hair on median line of abdomen....... 4.00
Length of hair in middle of forehead. .. ......... 1.00
Length of exposed portion of middle front claw,

e LT R e T e A A A S 1.75
Length of rear middle claw, followmg curve. .. .. 1.00
Lengilh of molar tooth-réw, including large pre-

T T Py i A e e R R R Tl S e
Length of upper incisor tooth-row. ... 000 1:25
Canines, distance between points......iiicoaaia. L7F0

Judging by bears that have been weighed and measured in the

New York KDE::'lUmml Park. this animal when alive must

have

been about =7 inches in shoulder height, and its weight was

about 200 pounds.

Noo a—oddult skin, probably of a male.

Length, end of nose to root of tail..ociwiennna, 41.00
Length across front legs, base to base of claws,
mpprpmEtel e S s B e s 34.00
e T s = e e 2.50
Length, middle front claw, on enrve. ..o oo .50
Palamalon S honlders s o e e s s s e £ =
Cn top:of Hind QUATIerS. « oo vesrisnonansnras 3.00

The teeth are much worn, indicating the approach of old age.

No. 3—Filled-out skin of ascub, in first year.

Length, end of nose to hase of @il ............. 2250 in.
Length of head, about.. .......cvviiieeeiiiin a0
Lcngth of hair on shoulders. .. ...onveevizaian 150
Length of hair on middle of back. .......... TR )
Length of hair on top of hind quarters........ S i Oy
length of hair on abdomen, ................ ekl
Length of exposed portion of middle front claw,
I P ]y e S Dy s b

Length of middle hind claw, exposed portion, foI-
lowing curve ...... R AT S 2

Lr}
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‘A Mr, Cunningham, who is a reliable trader and storekeeper

‘at Port Essington, at the mouth of the Skeena River, stated to
_Mr Kermode that every year he gets some white bear skins, in
trade, and that they have come to him “enly irom the district

south of the Skeena River, and have been taken as far south as

Rivers Inlet. The most of them, however, have come from
Kitimat Arm, which is just north’ of Gribble Island, about

Iﬂt.- 541! ”

The man who shot the type specimen (No. 1) has stated that
he knows of 18 other white bears having been taken in the region
which furnished the tvpe.

Apparmtl_?, the only reasons why this interesting ursine form
has so long remained unnoticed are that no scientific collector
hus ‘i’iﬂf&d its locality, and the skins that have been taken have
drifted into the fur trade, and quickly disappeared. No doubt
lhey ‘have been universally regarded, outside of British Columbia,
as skins of young polar bears.
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REPORT QF THE DIRECTOR

OF THE

AQUARIUM

T THE BOARD OF MaNAGERS.

HE improvement of the Aguarium building, under the
T auspices of the New York Zoological Society, made de-
cided progress during the past vear,

The construction of a large reservoir for pure sea-water, the
enlargement of skyv-lights generally, and the alteration of un-
sightly fedtures of construction were all accomplished by means
of .an issue of $30.000 of bonds, granted by the city in 1903,

A further issue of $40.000 of bonds was made in 1gog, for
the construction of pipe galleries underneath the building, the
installation of sali-water filters. a heating and ventilating system,
and other improvements. The work on the first two features
is well under way. When completed it will permit of the new
reservoir being put into use, and also the renewal of all worn-
out piping connected with the floor pool and heating svstem.
All the piping of the Hoor pools and heaters was originally buried
in the earth underneath the building. where repairs have been
impossible.  Prompt attention to this matter became imperative.
The work of excavating under the building was also necessary
on account of the fact that the carth under one of the foor pools
had settled so that the foundation of the pool needed strengthen-
ing. All this work is being thoroughly done, so that in the
future all the piping in the building will be aceessible for repairs.
A new iron and glass vestibule for the main entrance is under
construction.

Numerons improvements in the building and its equipment
have been continued from the maintenance fund.  Among these
may be mentioned additional painting, the placing of foot rails
around all floor pools, affording children better views than have
been possible herctofore: the construction of a photographic
room, and an attic room for the care of palms and other orna-
mental plants. This room, well supplied with skylights, will
serve also at times as a place for keeping turtles, which do naot
flourish in the exhibition tanks. where thev are cut off from sun-

light.
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Eight additional aguarium tanks have been located on the main
Aoor between the central series of pillars, which have furnished
a good means of exhibiting the collection of turtles. A further
increase of tank space was secured by placing eighteen small
aquaria on the coping of the large central pool.  These supply
exhibition space for an attractive collection of marine inverte-
brates. Additional rockwork has been cemented into the large
exhibition tanks, as backgrounds, and the work of labeling the
collection has been continued. Special care has been exercised
in the preparation of the labels, which are so complete as to
render the use of a formal guide book unnecessary to the casual
visitor,

A wvery recent improvement of great importance has been the
illumination of all wall tanks, with electric lights. This has
overcome, in large measure, the darkness of the building during
the winter season, The reception room has been supplied with
rugs, curtains and comifortable chairs, and a number of semi-
circular seats have been fitted to the outer series of pillars on
the main floor. The admirable colored plates of the fishes of
Porto Rico and Hawaii, issued by the U. 5. Fisheries Bureau,
have been framed in groups and placed on exhibition, together
with certain tabulated information on the fishing industries of
the United States.

In the service galleries and elsewhere behind the scenes the
work of improvement has been carried on almost continuously :
alterations have been made to lessen the cost of operation, in-
crease light, provide for reserve specimens, and utilize waste
space. A valuable bronze pump has been added to the equip-
ment of the new sea-water system.

The readiness of the Department of Parks and the Board of
Estimate and Apportionment to approve the issue of bonds
requested for the improvement of the Aquarium has been most
gratifving.

ATTENDANCE.

The attendance for 1904 was 1,623,770, an increase over 1903
amounting to 77.870.

The average daily attendance during the year was 4,454,

The number of visitors present on Sundays during the summer
months was very large, records of 11,000 to 14,000 being com-
mon. The building was open to the public two hours longer each
day during the summer season, while the half-day closing on
Thursday was discontinued early in the vear.
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L E._‘f" The following table shows the attendance at the Aquarium in
s 1004 by months

* 18 January .. Total number visitors - 02,482 Dalh.' average 2010
' Iebpaary: £, © s =4.301 2 2,304
March G O 12 ri8gsG ¢ 25 3818
. i S S i R ¥ P
. May oot ik L " 182615 i i SOt
| Rge i o 152408 ¢ i s.083
J Py st ¥ T 203,728 o o 6.573
* A .- 15; Ty il 1 4k -,22‘:‘,,:’ i s ?.1 I.ES
September <. - 3 3o - g 6.435
Ek',tﬂhﬂ[' P - A i 135.531 i 7 4 3155

—_——

Movember o # % Baagal . g 2272
Decembar. L. GofHizo ™ . 1.957

- Tmli Ly . o i ‘-535-?70 i + 445""
% With the close of the vear too4 the Aquarium completes its

e:ghth year.  The total attendance for these cight years amounts
_:tﬂ 13 2;1},589 giving an average for the entire period of 4,514

':ﬂlg*e have l;-emi no amlﬂ&nm either 10 visitors or to the building.
) anor of the public, even when the building was uncom-

rt: bj(i'r_cm\fded has been entirely satisfactory to the manage-

e 1680471

s TOAT,330.
oo 1,585,584
e 11644}&55'
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ONE OF THE BALANCED AQUARLA,

Sieuflar ames are Deing plucod o some of tlse Public Schooh of New York.

Phavsograpa bk L. L 5 et

I'HE  COLLECTIONS,

During the vear the tanks of the Aquarium have comained
larger eollections than ever betore.  Urofitable exchanges were
made during the summer with the new Aquarium at Detroit, and
the Government Aquarium at the St Louis Exposition. A fur-
ther collection of nearly 200 fishes, representing 37 species, was
presented by the Durean of Fizheries at the close of the Exposi-
tion, being’ transferred from St Louis to New York in one of
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the Government cars. It included species that have not been
scen at the Aquarium for several vears. notably the grayling,
red snapper and spade-fish.

Four large sturgeons secured carly in the summer, are in gpod

condition at the present time,

The usnal summer shipments of tropical fi
muda Islands were received through the as:
Charles L. Bristol, of the University of the
The exhibit of brilliantly eolored tropical spe
attractive feature of the Aguarinm,

An effort was made to sccure specimens of the white-whale
for the large central pool, and a bid 1o furnish them was accepted
from parties on the St. Lawrence River. The season passed,
however, without any being captured. This pool was then sup-
plied with four sharks, each nine ieet long, none of these am-
mals surviving more than a few days, and it was stocked with
small sand sharks, large drumfish. sturgeon and loggerhead
turtles. Harbor seals were finally sccured for one of the side

pools,

Important specimens of game fishes were presented by the
Tuxede Club and the Southside Sportsmans Club. A large
specimen of the hawksbill turtle was presented by Capt. Wm.
H. Blake.

Mosguite Exhibit.—During the summer and antumn a small
aguarium was kept supplied with the larvae of mosquitoes. for
the purpose of showing the hatching of mosquitoes m stll water.

A label was provided stating the facts that mosquitoes breed
only in stagnant water, and are the only known distributers of
the germs of malaria and vellow fever. Attention was called to
the danger caused by unprotected rain-harrels, cisterns and ponds,
and the necessity of obliterating the breeding places of mos-
quitoes. in order to avoid the disease and annoyance caused by
their bites. At all times when the building was apen to the
public this valuable object-lesson was being studied by interested
visitors. As an exhibit of aquatic insect life, appropriate to a
public aquarium, it was a decided success,

The American Mosquito Extermination Society held one ses-
sion of its annual convention in the Aquarium lecture room, on
December 15, 1904, for the purpose of viewing a special collec-
tion of living fishes useful as destrovers of mosquito larvae.

Aguatic Insects—The small tank of mosquito larvae kept on
exhibition during the summer, having proved of great interest
to visitors, a display of water beetles, and other aquatic insects
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will be provided in the spring. These can readily be arranged
in small aquaria placed at intervals on the coping of one of the
floor pools.,

Manatees—The Manatee or sea-cow obtained in September,
1903, was lost five months later from pneumonia, when the build-
g became cold through belated work on the skylights,  Two
more manatecs, male and tfemale, were procured in | une, 1004,
They were taken in Lake Worth, Florida. The voung male died
at the end of eight months, Manv of its internal orsans were
infested with lat-worm parasites, some of which perforated the
membranes of the brain and caused its death.  The larger speci-
men, the female, was eicht and one-hali feet long when received,
The manatee feeds ireely on ecl-grass ( Zostera) and becomes
very tame, raising the mouth from the water for food. When
the local supply of eel-grass failed in January the manatee was
fed on lettuce and celery tops.  While the male lived the pair
kept close together both when active and at rest.

During the first three months of her captivity the large female
turned on her back cach day when the water was drawn from the
pool. This practice has been abandoned entirely, the animal
now rests belly down, in the cmpty pool, with the front end of
the broad nose applied close to the floor. In water manatees
rise to breathe at intervals varying from five to cight minutes,
and do not inerease the number of respirations when out of water,
When stranded they are comparatively helpless, making lateral
movements only, and these with considerable effort.

The accompanying photographs show the utmost height 1o
which the female has raised her head above water in reaching
for food, even when hungry. The voung male never raised his
head so high above the surface. All three manatees followed
the attendant around the pool at feeding time, swimming very
slowly.,  Their movenients were alwavs deliberate,

Fish Hatcheryv.—The United States Fisheries Burean supplied
the Aquarivm, during the winter, with fish-cees from Govern-
ment hatcherics.  The hatchery was in operation thronghout the
fish hatching scason, and the voung fish derived from it were
turned over to the New York Fish Commission for planting in
State waters, The exhibit was of constant interest to visitors.
It showed, in various stages of development, the eges and voung
of the Atlantic, landlocked and quinnat salmon: the rainhow,
brook, lake. and brown trouts, and the Lake Erie whitefish,
Numerous specimens of all these species were retained at the
Aquarium, for exhibition purposes, and there is now a good col-
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lection of vearling and two-vear-old specimens of most of these
valuable food and game fishes.

A supply of trout and salmion eggs was furnished by 1‘*1_- [‘.‘.lr-:'vl
of Fisheries to the New York Sportsmen’s Show, held in "'~1
ison. Square Garden in February., These were exhibit
small hatehery erected under the supervision of the
the Aquarium, An emplovee of the '\Llhﬂnlllﬂ was d d {
duty at the Garden during the continuance of the Exhibition to
insure their safety. The eggs were aifterwards transierre
the Aquarium, where they were hatched out, and finally d ;
to the New York Fish, Forest and Game Commission for dis-
tributicm.

A number of persons interested in fish-culture made repeated
visits to the fish-hatchery, among them Prof. I Itani, Fishery
Commissioner of Japan,

Before the close of the year arrangements were made with the
United States Fisheries Bureaun for the continuance of the fish-
hatching exhibit during the season of 1903,

WORK OF THE COLLECTOR.

The collector, Mr, John J. DeNyse, has procured not only the
supply of local marine specimens, but gathered great quantities
of minnows and shrimps as live food.  He has also gathered, at
no small effort, lnrgr.: guantitics of ecl-grass, used as food for
the manatees. One of his trips. extending as far as Lake Chau-
tauqua, resulted in several large specimens of muskallunge. In
procuring local fresh-water fishes he has had the assistance of
other emplovees. The surplus of marine invertebrates, procured
by the collector, has been supplied freely to teachers in the public
schools,

SAMALL  AQUARIA 1IN THE PUBLIC SCHOOLS.

The New York Aquarium continues to assist teachers of
biology in the schools, by furnishing from its surplus stock, speci-
mens of marine invertebrates for school aquaria. No expense is
incurred other than the time and carfare of the messenger
delivering the specimens. The necessary aquaria jars are pro-
vided by the schools, and teachers visit the laboratory at the
Agquarium, where instruction in caring for small aguaria is given
by Mr. L. B. Spencer. The number of aquaria already stocked
is about 180, and no specimens have been supplied except at the
special request of the principal or teacher.
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An inereasing number of teachers from the public schools and
other educational institutions have visited the Aquarinm  with
their classes. They have had the freedom of the large labora-
tory on the second floor, where living corals, marine worms,
and other delicate organisms afford opportunity for elementary
instruction in natural history.

DEXSITY OBSERVATIONS AT THE AQUARIUM.

Daily observations respecting the fluctuating density of the
salt water used at the Aquarium were continued du ring the vear.
Reference has been made in previous reports to the fact that
the sea fishes at the Aquarium have always been kept in brack-
ish water, The accompanying table of monthly mean densities
for the year, shows that the so-called salt-water averaged about
half fresh from month to month, The daily records, however,
show' that during many weeks, from March to June, the water
was fully three-quarters fresh. In fact, the daily observations
ol 1903 contain many consecutive records of density as low
as 1.006:,

MONTHLY MEAN TEMPERATURES ANXD SPECIFIC GRAVITIES AT THE
NEW YORK AQUARIUM DURING THE YEAR 1004,

(From the daily observations made by Mr. W, [, DeNyse.)*

Temperature
Months. of water, Specific gravity.
Janpivrr oo e, 34 1.014
s Tl o T 33 L.OT4
ATl T S e 36 1,013
Rpmak g e : 40 1.000
May s o ek 52 L.OIO
e R e fi1 1.010
Julye s an 7O 1.013
L T [ G e s 71 1.014
September ... ........ 63 1.0T4
Getober <. L 30 1.013
November ........... 51 1.013
December (for 26 davs) 30 1.o15

Most sea fishes cannot live long in water so nearly fresh as
the above record shows it to be. If it were not for the fact

* Density observations were made with samples of water brought to a tem-

perature of 6a® Fahr.
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that a limited nmnber of species do withstand it for considerable
periods, the renewal of the supply of sea fishes would be neces-
sary more frequently,

The completion: of the work on filters, now in progress, will
permit of the new reservoir for pure sea water heing bronght
ito use, when inmmediate relied from troubles due to brackish
water may be expected.  The leng endurance, nnder these condi-
tions, of the species named below is very interesting zoologically:

SEA FISIHES FROM THE BERMUIXY [SLANDE WIHCH HAVE LIVED
FOR LONG PERIIDS AT THE XEW YORK ADUARIUM, IXN
WATER RANGING 1N DENSITY FROM 1070 owN To 1.0035.

Naszan grotper (Epiephelns sfrigfusy . .o oonnn. - Toyears,
Cirayt snapper (Lulanis Srscius) . .o . voevravnnal 7 ovears,
Spot snapper (Neoenis SYHQEritE) .oy v oo O vears.
sSquirrel-fish ( Helocentris ascencions ) oo 5 vears.
Amber-hsh (Serrolafalondiy, oo oo0c oo D0 0o 5 vears,
Striped grunt ( Haemulon elegansy. oo o0 3 vears,
Aneel-fish (Anecliclithys clions) o iiie. s 5 VUATE
Trigmer=hsh ( Balistes covolineinsis . ..o viai i, 5 vears.
Surgeon-fsh ( Teuthiis lepatus) o, ovein. ciiniis 4 vears.
Green moray ( Lyvcedontis frunclvis). coooo oo 4 ¥NCars.
Common rockfish (Myeteraperca bonaci)o..oo00. 4 vears.
Red hind (Epmephelus gultalius) cooooiiviesonis 3 vears,
Yellow-tail ( Cloynrtis elirysurine) . o e i 3 vears,

STUDRY OF FIRIT DISEASES,

Like all institutions of the kind, the Aquarimm suffers losses
of specimens from causes other than these attributable 1o a bad
water supply. s discases of several Kinds are conmmon, arrange-
ments have been made recently for the pathological examina-
tion of all fshes dving in the Aquarinum.  All specimiens lost,
from any cause whatever, are now =ent to a physiological labora-
tory for examination.  The fishes are fully labeled as to name,
locality, time kept in the Aquarivm, and duration of diseasc.
These data. together with subsequent notes by the pathologist on
each specimen. will, it is believed, constitute a record of value to
aguarists, and lead o more successful management of fishes in
captivity.
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GUIDE BOOK.

The preparation of a useful guide book is well advanced.
Serious consideration is being given to this feature of the work
of the Society, in order that it may be made a book of perma-
nent value. It will contain not enly an account of the collee-
tions in the building, but considerable information respecting the
methods employed in operating a great aguarium; such, ior in-
stance, as its mechanical equipment, water supply, and the gath-
ering and feeding of the collections, It will be illustrated with
a fine series of original photographs from life.

The manuscript and illustrations of a work on The Inverte-
brates of the New York Coast were recently presented to the
society by Dr. Alired G. Mayer, Director oi the Marine Biolog-
ical Station of the Carnegic Institution at the Dry Tortugas
Islands, Florida. This work now in the hands of the printer,
will be placed on sale at the Aquarium and elsewhere. All in-
come derived from it is to be applied to the improvement of the
Aguarium. Being a work based on the sea-shore life of the
coast adjacent to New York, it will be not only a natural history
of local invertebrates, but also a reference book admirably adapted
fur the use of those studying such forms of life in the Aquarium,
It is the intention to place on exhibition, many species of inverte-
brates as soon as the improvement of the water supply can be
effected. Dr. Mayer's book, and the guide hook which will fol-
low it. will constitute Nos. I and 1T of The New York Aquarinm
Nature Series, and other small publications on subjects pertinent
to the work of a great aquarium will be issued later.

LIBRARY,

The small library attached to the director's office has re-
ceved some very desirable additions during the vear, both as
gifts and by purchase. It is limited to works relating to fishes,
fish-culture, the fishery industries, angling, marine mammals,
reptiles, invertebrates, and aquatic life in general, Authors and
sctentific institutions have presented special papers on these sub-
jects.®  The library of works on angling and fish culture, formed
by the late Nelson Cheney, being offered for sale, a number of
very desirable hooks were secured,

The Smithsonian Institution and the United States Fisheries
Burcau presented, as unsual, their valuable annual publications,

* See list of gifts 1o the library,

.-



s et~ el A gl _"'._.__

NINTH ANNUAL REPORT, 105

The New York Forest, Fish and Game Commission presented
a portfolio of colored plates of fishes and game animals of New
York., Messrs. Julius Bien & Co. presented 119 colored plates
of fishes of the Bermuda and Hawaiian istands,

The books of the Aquarium are frequently used by teachers,
newspaper men, and nature students.

The great variety of species of vertebrates on exhibition at
the Aquarium at various times during the year is deserving of
special mention. More than two hundred and thirteen different
species of fishes and other aquatic vertebrates have been shown
alive. Of these, thirty-four species were turtles, salamanders,
and crocodilians. The only mammals in the Aquarium are the
manatee and the harbor seal.

These 213 species are carried in 100 wall tanks, seven floor pools
and eight small aguaria. They are collected irom a region ex-
tending from Maine to California, and from the Great Lakes to
Florida and the Bermuda Islands.

The total number of specimens of vertebrates in the building
on December 31, 1904, exclusive of voung ifry from the fish
hatchery, and of all invertebrates, was z,391.

A list of the species shown in 1gog. at least 150 of which are
almost constantly on exhibition, is published herewith in full.

Respectfully submitted,
Cuagres H. Towxsexn, Director.

January 1, 1905,
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FEEDING THE HARBOR SEALS

Iaregraph iy W Lo Resabey,
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NOTES ON CERTAIN PINNIPEDS,
WITH DATA RESPECTING THEIR PRESENT COMMERCIAL IMPORTANCE.

By C. H TOWNSEND,

HIE history of the world’s seal fisheries is largely one of
wasted resources.  Very few sealing industries have been
conducted according to methods caleulated to perpetuate the race.
From a commercial point of view, seals are the most important
of the carnivorous animals, As a group they are probably also
the most abundant of the larger wild mammals at the present
time. It is doubtiul if the herds of bison in America and of
antelopes in Adrica ever exceeded them in point of numbers.
They are of world-wide distribution. Their pursuit has been
carried on in the Antarctic as well as in the Arctic, but the
sealing grounds of the Amtarctic regions have long been ex-
hausted commercially.  Although the fur-seal fisheries of the
North Pacific have received much international consideration
during recent years, they are not the only seal fisheries of im-
]',IL'IFIEII'IL‘L'

Newfoundland Seal —The Newfoundland sealing industry is
more than one hundred vears old, It appears to have reached
its height about forty vears ago, when there were abont 400 sail-
ing vessels and 13,000 men emploved.  Since that time the cateh
of seals has decreased and has varied from vear to vear. ‘The
sailing vessels have been replaced by steamers whose numbers,
at the present time, vary from twenty to twenty-five and employ
from 3.000 to 4,000 men. The industry is based on the Cireen-
land or harp scal (Pheca g erocnlundica), which has a very wide
distribution and is pmlmhh the most abundant of any species

of seal. A small number of hooded seals (Cystophora cristuta )
is included in the annual eateh, It is taken upon the Arctic ice,
from Newfoundland to Baffin Bay, and from Greenland across to
the perpetual ice fields north of Europe. The greatest catch
of seals made in one yvear was in 1844, when the number reached
nearly 700.000. During the past six vears the catch has varied
from 268881 1o 1;1{,_;6 The steamers emploved are of con-
siderable size, some of them of zo0 tons burden. The seals are
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taken on their breeding places on the drifting ice, where the
crews land and kill the vounger animals by clubbing. More than
ninety per cent. of the catch is made up of voung seals, taken
before they are three weeks old, when they are large enough to
cnter the water. Owing to the fact that this species is taken LHpon
the ice fields, and that the latter are at times greatly disturbed
by storms, the catch of seals is subjected to certain natural lim-
itations.  After the more effective steamers had replaced sailing
vessels it became necessary to place restrictions upon the slaugh-
ter oi the animals. At the present time the season begins March
16 and the period during which seals are taken upon the ice
lasts little longer than a month. The products utilized are the
hides and oil, and the resulis of the tndustry from 1899 to date
are as follows:

Year 1899, Seals 268881, Net Value $342.378.

1900, 353,276, P R
EORT e B G,055, <1t 28R 8hs:
102 ' #7gasg. x 402,623,
s BT T e 449.797.
Igod,. % 2Bagy3, " 403704

Southern Sea Elephant.—One of the practically exhausted seal
fisheries is that based upon the sea-elephant or clephant seal
( Macrorhinus leoninus), which once ahounded on many of the
islands off the southern portion of South America and on the
Antarctic islands generally.  Sea-elephants existed on their natu-
ral breeding grounds in great numbers, where they were killed
for their oil, the skins having little value. No precautions were
cver taken to preserve the race, and the species became scarce,
The taking of the sca-elephant as an industry practically died
out a number of years ago, which gave the scattered remnants
of the race an opportunity to increase. The killing of sca-ele-
phants in the Antarctic was revived about ten vears ago at Ker-

Caspiar Seal.—Although seal fisheries are naturally associated with
the great oceans, an important sealing industry is that of the Caspian
Sea, which has long been carricd on in this infand brackish lake, The
seal which is the basis of this fishery (Phoca caspica), is a species peculiar
to the loeality, which probably found its way to its present habitat in
very ancient times when the Caspian was mmu-:‘lcrj with other seas,
About thirty years ago the average annual seal catch in the Caspian Sea
was slightly over 10e,008, worth in skins and oil $330,009. There are no
recent data a1 hand.

Lake Hatkal Seal—Another scal (Phoca sibirica), remarkable chiefly
fior its habitat, is that found in Lake Baikal in the heart of Siberia. Here,

‘however, the range of seals is restricted to a body of water only goo miles

long, and their numbers are too small to be of more than local importance,
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guelen Island by a vessel from New London, Conn.  In 1807 a
vessel from Boston visited Kerguelen Island and secured about
4000 of the animals, which yvielded 1,700 harrels of oil. A sub-
cquent vovage was made to the same locality when the suppls
of seals was exhansted,

Northern Sea-Elephant —An ofi-shoot of this species formerly
cxisted along the coast of western North America from the
1slands of Southern California to the southern part of the peninsula
of Lower California. It was for many vears the basis of a seal-
ing industry of no small importance, but was abandoned many
Years ago on account of the practical extermination of the species.
In 1884 the writer visited Lower California in search of speci-
mens of the sea-elephant for museum purposes.  Although nearly
the entire west coast of the peninsula was explored, only eighteen
of the animals were found.  In 1802 the writer visited Guada-
lupe Island, off the coast of Lower California, where six more
specimens were secured.  This species, known as Macrorhinus
angustirostriy, may be considered practically extinct, although a
few stragglers were taken in 1904 by Capt, J. R. Mullett, of
Monterey, California. The sea-clephant is the larsest of the
pinnipeds, old males sometimes exceeding a length of twenty feet,

Walrus—The walrus ( Qdobenns), which is of circumpolar
distribution, is another pinniped which has been exterminated in
all of its more accessible resorts. Tt is now obtained only in its
scattered hiding places in the Arctic.  Tn 1899 there were impor-
tant numbers in Bering Sea along the north shore of the Alaska
peninsula, where the writer met with a vessel which had killed
1.6oo. The walrus is now seldom seen in that region. .\ cen-
try ago the walrus was sometimes found as far south as the St
Lawrence River in the Atlantic. Walrus ivory continues to
reach the world’s markets, but the supply in quantities of com-
niercial importance can no longer be depended upon.

IWest-Indian Seal —The West-Indian seal ( Monachus trofic-
alis) was formerly abundant in the Caribbean Sea and the Guli
of Mexico, extending northeastward to the Florida IKevs and the
Bahama Islands. This species, valuable for its oil. was prac-
tically exterminated over one hundred vears ago. A few indi-
viduals of the race still linger on the Triangle Islands in the
Guli of Campeachy, where occasional specimens are procured
for musenm purposes. A seal of this species lived five-and-a-half
vears in the New York Aquarium.

-Intarctic Seals—The various species of Antarctic fur seals
(Genus Arctacephalus), were found about the southern shores
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NORTHERS ELEPHANT SEAL, YOUNG MALE, PROBOSCIS UNDEVELOPELL,
From a specimen in the Natonal Museum, Washington, 1 ©

Cullecesl by C M. Tow
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and islands of South Africa, Australia, New Zealand, and the
islands of the Antarctic generally,

About the close of the eighteenth century a traffic sprang up
in the skins of fur-scals, and as the result of the many voyages
made to those distant regions enormous numbers of fur seals were
taken. They exist to-day as mere remmants of the great herds
that were once fonnd in those regions. Dy 1830 the supply of
fur seals in the sonthern seas was nearly exhavsted. In this
sealing no diserimination was made in the character of the seiils
taken: all animals whose skins were of any value were slaugh-
tered, and the newly born young, uwsually leit on the killing
grounds, died in consequence.  In the rush for seals to the Ant-
arctic sealing grounds, the markets were frequently glutted and
much of the catch wasted.

There are few parts of the world where scals of some species
do not oeeur. Al seals breed on land or on ice floes, and return,
after their migrations, to their aceustomed breeding places with
great persistence.  They can seldom be driven entirely away,
stupidly lingering until brought near to the point of extermina-
tion, So certain are seals of retirning to their breeding grounds,
that the reestabliskment of the different species soon follows
the protection of these places. The safe-guarding of depleted
sealing grounds would in fact be a good business proposition even
at this late day, if they could be protected under the authority
of the various governments laving claim to such lands.

South African Seal —The South African fur seal (Arcto-
cephalus delalandt), frequenting small islands off the west coast
of South Africa, became very rare from indiscriminate sealing.
It has, during very recent vears, been protected by the Govern-
ment of Cape Colony.  The yield of skins from this source dur-
ing the past three years has been as iollows: 1902, 1.300; 1903,
4,800 1yog, 7.400. (Data from Alfred Fraser of New York. )

Galapagos Scal.—UOne resort of the genus Arctocephalus, the
Galapagos Islands, lyving on the equator, about Boo miles west
of FEenador, furnishes a striking illustration of wasteiul sealing
Fur seals (Avetocephalus philippi) were taken from the Gala-
pagos Islands in important numbers by early voyvagers,  Detween
1870 and 1882 these rookeries were again visited by sealers, and,
as far as the meager records collected from the sealers still living
who engaged in this fishery show. about 20,000 scals were taken.
This is. of course. a trivial number as compared with the total
catch made dering that period, the records of which are not
available,  The later vovages to the Galapagos Islands resolted®
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in the killing of all the seals that could be found. At the time
of my first visit to the Galapagos Tslands, in 1888, | Wwits fnformed
that there were only a few seals remaining about the uninhabited
westerly islands of the archipelago. It was a matier of oreat
surprise when in 1807 and 1898 a vessel retumned to San |
cisco from the Galapagos Islands with a catch of several hung
fur seals. It appears that the few that had escaped the slanghier
of the last vovage, fifteen vears before, had established them
selves on the identical rookeries from which they had been driven,
s comparisons of the log books of the vessels showed. The
nucleus of a fine herd existed there. unknown to any one. There
15 no doubt that it could have been developed into an important
seal fishery, if the fact had been known in time to prevent its
destruction by raiders. It is probable that a few individuals have
escaped this last slaughter, and that by the prompt protection
of the rookeries by the Government of Feuador, a fishery could
be established.

Gandeloupe Seal—Another species of fur seal ( Arctocephalns
torensendi), the most northerly off-shoot of the Antarctic race
of fur seals, formerly inhabited Guadel mpe and other islands off
the west coast of Lower California. From the seattered recorts
that have been found, it appears that 1 5.000 seals have been taken
there within comparatively recent vears—the earlier records are
not available.  During the writer's visit to Guadeloupe Island, in
1802, straggling fur seals were observed about the island, and
specimens obtained which proved the species to he new to science,
It is possible that there is a sufficient remnant to warrant the
belief that the race could be reestablished if the islands were
properly protected by the Government of Mexicn. The value of
fur-seal skins taken in tropical or semi-tropical localities is small
as compared with those from cold climates.

Lobos Seal—In all the history of Antarctic scaling there i
but one chapter of wise management and thought for the future:
The Government of Uruguay has, throughout all these VEars,
carefully preserved the fur seal rookeries of Lobos Island, at the
mouth of the La Plata River, inhabited by .{ retoce plialies anstralis,
These small rookeries illustrate the good resulting from the care-
ful protection of fur seals upon their breeding grounds. Com-
mercial sealing was carried on at Lobos Island prior to 1820,
The lessees of the island, operating under the direction of the
Government of Uruguay, placed upon the London market, from
1873 to 1904. 377.033 skins, or an average of over 13,000 a vear,

#worth in 1901, $100,000. All these were derived from a single




L — ol

NINTH ANNUAL REFPORT. 111

island less than one mile in length.  The following data show
the vielll of skins from Lobos Island during the past three years:
1902, 12,0225 1003, 10,004 1004, &.340.

It is reported that the Lobos seals are now menaced by pelagic
sealers, and that a vessel was seized during 1904 by the Govern-
ment of LUruguay.

In 1888, when in the Straits of Magellan, the writer found the
fur-seal herds of that region nearly exterminated by the hunters
then working among the Fuegian islands. It is doubtful if they
have had any chance to increase since then.

Okhotsi: Seal.—The history of Robbin Island, in the Okhotsk
Sea, is u:pucta]h interesting in this connection. This island is
about 6oo yards in length and less than 100 yards in width, and
yet incomplete TLL"CIFI.I:: show that more than 60,000 seals have
been taken there by raiders since 1870, A remnant of this herd
has remained to annuvally repopulate the rockery, which at the
present time contains little more than 1,000 seals, and is pro-
tected by the Russian Government.

The scaitered fur-seal rookeries in the chain of volcanic islands
streteching northward from Japan, known as the Kurils, have
been destroved by raiders during recent years. The history of
the extermination of these sealq as furnished to the writer by
men who engaged in the slaughter, is exceedingly interesting.
Notwithstanding the fact that raids were made vear after yvear,
the scattered remmants of the herds still clung to their old breed-
ing grounds. The incomplete records at hand show that more
than 25000 scals were taken from the Kuril Islands by raiders
since 1880,  These rookeries were visited by the UL 3. 5. Albatross
in 18g7. and all the rookeries were found to have heen wiped out
with the exception of one, upon which there were about 100
seals remaining. It 45 believed that these will be protected by
Japan, to which country they belong.  The seal inhabiting Rob-
bin Island and the Kuril Archipelago iz now known as Callorfitnus
curilensis.

Pribilof and Commander Seals—The only important strong-
holds of the diminishing northern fur seals remaining to-day are
the Pribilof and Commander islands, in Bering Sea. The United
States and Russian governments, to which these islands belong
respectively, have for many vears endeavored to save from ruin
the fur-seal fisheries connected with them. The specics estab-
lished on the Commander Islands is Callorhinus ursinns, while
that breeding on the Pribilofs is Callerhinns alascanus.  Although
these two species breed upon islands lving in the same latitude and

I PR S —
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less than 1,000 miles apart, there is no commingling,  The former
migrates southwestward in winter along the Asiatic Coast, while
the latter migrates southeastward along the American Coast
Upon the discovery of the fur-scal islands of Bering Sea, more
than a century ago, scals were found in great multitudes,  For
many vears they were killed indiscriminately, but the ltussiar
Government finally tool charge of them and directed the Gsheric
in such a way that they were recularly productive.  The Pribilod
Islands, for twenty vears aiter the accession of Alaska, vielded
to the United States Govermment in the taxes on sealsking alone,
more than $7.000.000, the price paid for the entire Territory of
Alaska. About twenty vears ago the practice of pelagic sealing—
the killing of seals in the open sca—developed into an extensive
industry, since which time the supply of seals has steadily (le-
creased.

Although during the winter months the fur-seal herds migrate
into the Pacihe Ceean, they are in summer located on their an-
ciently established breeding places in Dering Sea. Under gov-
ernment supervision a certain number of seals on the islands is
selected for killing, in aecordance with the natural habits of the
animmals. Pur seals are highly polveamous; every adult male
takes possession of a large number of females, the number vary-
it from one dozen to 100 in extreme cases.  This highly poly-
camous habit naturally results in a large surplus of males, which
surplus, when the rookeries were in their best condition, amounted
to about 100000 immature males a vear on the Pribilofs and
over 33,000 a vear on the Commanders.  These hali-grown males
herd by themselves, and it is from them that the annual cateh of
seals on the islands has always been made. The United States
amd Russian eovermments have never allowed any disturhing of
the breeding rookerics and have never permitted the killing of
female seals. The breeding stock upon the islands has there-
fore remamed undisturbed and wounld, but for the international
nuisance of pelagic sealing, have vielded forever a world supply
of fur scalskins. This method of sealing, as has been stated, is
practiced in the open sea. and permits of no selections being made,
Female seals constitute by far the greater part of the pelagic
catch, In ten vears pelagic sealing in the adjacent waters and
in the Macific Ucean destroved the value of the Pribilof and Com-
mander islands as government properties.  Adjacent to each
breeding rookery on these islands lie the so-called “hauling
grounds” of the immature males—the class of seals available for
killing. The latter are quietly surrounded, and without difficulty

S~ e Py, WP
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are driven inland, entirely away from the rookeries of breeding
seals, as easily as a band of sheep.  The animals are killed, and
skinned by the natives. The skins are counted by government
agents, and placed in the salt-houses of the lessees for a month’s
curing, when they are shipped to London, which has alwavs been
the world’s fur-seal market.  The selecting and killing 1s accom-
plished without noise or disturbance, and evervthing is done de-
cently and m order.

The seals arrive ‘at the aslands . June ; their yvoung are born
the last days of June and the carly part of July. After the young
are born the female seals go to sea to feed, ranging as far as

200 miles from the islands. returning at more or less reg

mtervals to nurse their voung. It is during their feeding e
cursions that they are taken by sealing vessels in Dering Sea
The killing of females at this season 15 followed by the starvation
of all nursing voung on the breeding grounds, the loss of voung
by starvation corresponding with the number of mother seals
taken by vessels.

, S P

The different rookery communities are divided up in
each one jealousy guarded by a large male. The m
at the islands and fight furiously for the possession of
The females, arriving soon after the males have established them-
gelves, are divided up among them.  The young seals remain with
their mothers for about a month, not learning to swim until the
latter part of August. The seal herds remain about the i1slands
until late in the fall, when the annual movement into the Pacific
Olcean takes place. The class of skins obtained under govern-
ment direction on the 'ribilof and Commander islands is of the
highest guality, the animals selected being three-vear-old males
of nearly uniiorm size, killed when the fur is in best condition.
The following statement, unpublished m part, shows the number
of seals of this class taken on the Pribilof Islands during the

past five vears:

LCTTILOTY

TOOC) . 2 e s s 21,025 FOO T e a0
1902 22,182  Fo o P 10,337
LY B T B e 13,273

Pelagic Sealing—The pelagic, or ocean catch, is obtained at
sea, in season, and out of season. It consists of voung and old,
male and female, all skins being more or less injured by shooting
anid spearing—the two methods emploved in taking scals at sea.
While the pelagic skin has only a value of from $7 to Sro, the
value of the government skin ranges from $20 to 530. The pelagic
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scaling business, as a whole, has been losing money for several
scasons.  Renewed efforts were made by the United States Goy-
ernmient to put a stop to it. o the meantime American citizens,
a small number of whom were engaged in pelagic seahing, have
been prohibited from engaging in the pursuit of seals at sea, and
Congress passed laws prohibiting the importation of seals taken
by pelagic sealing, into the United States.  So long as pelagie,
or indiscriminate sealing in anyv form remains, the restoration of
the fur-seal fisheries will be impossible.  The DBering Sea con
troversy was precipitated by the seizure by the United States Gov-
ernment of Canadian sealing vessels i Bering Sea.  Later on,
the matter was placed in the hands of the T L1'|m|1 il of Arbitration
at Paris. This tribunal. having decided that the United States
had no jurisdiction over Bering Sea outside -~|' territorial linn
pelagic sealing continued in but slightly moditicd form.  The
seal herds are now so decimated that the su |r~ us males availabl
for killing on the Pribilor Isl tll-1- in 1004 numbered only 13,2
and on the Commander [slands, 8.315.
Pelagic sealing at the present time is engaged n by

belonging to British Columbia, a few Japanese vessels partici-
pating.* The sealing fleet has decreased from 122 vessels in
1802 to 22 vessels m 1gog.  lts vearly cateh has declined from
G1.838 scals in 18G4 Lo 14.341 seals in 1gog.  Data in full respect-
ing the number of seals taken in pelagic sealing from its incep-
tion down to 1807, were published in the U'nited States Report
of Fur Seal Investigations for 1807-98.  Official data, in part un-
published, showing the number of fur seals taken by the Canadian
flecet in American and Asiatic waters from 1808 to 1904 is pre-
sented herewith through the courtesy of the Department of Com-
merce and Labor:

TR e les 28,000 2570 el B e 35,344
EO00 Y . whae i 35.5323 FOOT s w e 224 1D
PO 16,143 IO s 14701
TOO4 S aeiaea 14,541

It 15 now proposed that the pelagic scaling industry of Diritish
Columbia be abolished upon the pavment of S500.000 by the
United States Government, and negotiations are pending.,  The
subject has lately become complicated on account of pelagic seal-
ing by Japanese vessels in Dering Sea, where they are restrained

by territorial limits only, Japan not being a party to the temporary

restrictions agreed to by Great Dritain and the United States.

* Data for Japanese vessels not availabile.
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LIST OF FISHES AND OTHER AQUATIC VERTEBRATES
EXHIBITED ALIVE AT THE NEW YORK AQUARIUM
DURING THE YEAR 1994,

{Not quite complete,)

Fresh Water Fishes.®
Nufive,

Atlontic SHImon. .o v an o s alime salar,

Landlocked Saltion. . ... v es viameiseaiyes Sulmo salay sebago,
Quinnat Salmon. ... y . oo Uncorfiynchus tschawyiscla,
= Fon o g T1 P LT e it ot osilvelinns fontdnalis,
Eake Trol d g e o Uristivomer namaycnsh.
Rainbow Trout..... ... cenias coalmo dridens.

Steclhend “TrOUL .. oooe seiati s i oo Sulmo patrdnery,

Brown Trout ... Rt Salwma farta,

Hvbrid Trout .. s, : e S fario and 5. foutinalis.
Hybrid Trout. ..... L1 ' oo anreolns and S, fontinalis.
L2, b T e e cowon o Diymallus montanus,
Whitehsh .o oo oo i o e Coreganus clupeiformis.

A sl e e e e e a7 s ke fucius masquinongy.
PR . s SR T e Lucius lucius,

Pickemel, s e Lucius reticulatus,
Banded Pickerel...cvvvvncivnvnen s LUCTHS dmEricamits,
T T - i 1T cow o JMomoxds annnlaris,
Long-cared Sunfish. ... ... o000 i Lepomis anritis.
Commeon Sunfish. ......... oo o Bupomolis gibbosus,
Blue-pill Sunfisly. .o oo isaana Lepomis pallidus,
Black-banded Sunfish, .......c..0. . Mesogonistins chetodon,
Roek Bash., s i e s e g SN Ambdoplites rupesiris,
Calica Basg, <o r ol fon ) FPomoxis sparoides.
Whibe Baks: o e S B Flara s Rocens chrysops,
Large-mouthed Black Bass . ......... Micropterus salmoides,
Small-mouthed Black Bass . ......... Micropterus dolomien.
White: Pérch. on s s T e e Morone americana,
Yellow Perch.,.... LA T e e Ferca flavescens,

Pike Porch...osc s sessogs e es s s tisostodion vileeiom.

R e o i e e s e e e Stizostedion canadense,
Channel Cathshs: S isi S i e Aetalurns prstctatis,
Mud Cabhih-. s i e st rainas Leptops olivaris,

White Cathshi- .o o sas = s Ameivrns catus.
Bullhead Catfish. ............ S Amcinrus nebulosus,
CREREN s i v e e T O Ameinris.,

Nellow Catfish i o it o e et Awmeiurus natalis,

Brook: Sueléer il ibat Sii T v v Catosfomus conomersonii,
Chub Sucker. ... .. A A R T T A L Erimyzon sucella.
Chaillboeles vt iy TR o Carpiodes velijer.
Buffalo-figsh. . ... vuvenpespassrsne s sdctiobits cypripella.

* This list includes four old-world species naturalized in Ametican waters.
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Pearl Roach ......
Common Roach
Long-nosed Gar. ..
Short-nosced Gar. . .
Mudfish::i:ccunne
Common Carp.. ..
Scale Carp..

Mirror Carp.... ...
Goldnsh., . ..

Golden Ide.......o00.
Golden Tench .........
Common Tench.

Lake Sturgeon.

5]+ S e T el
Top Minnow......

Mud Minnows. ...0eevias

TahinyY Darter. v ce e sy

Paddle-fish........
Common E¢l

Abramis crysoliucas roses,
Abramis crysolencas.
Aepisoslons ossens,
f.q';"":'.u-.-h':r.-' J"‘.Ira.”: LTI HE
Amda calva,
JCpprings carpro
Lyprinus carpio, variety,

L Opprings carpio, variety,

. Garassens awralis, several vartetics.,
Fdus ddus
Tinca, variety.
Tinca, variety.
Lota macalosa,

N b .'.L.". "TNECY richicnndis

Fans

[mbra i:

Boleosoma nigriome,

nil

Fresh-Water Fishes,

Paradise-fish.......

Climbing Perch..... L
Loaches (several species).....
(el e S R

Forcign.
.- Macropodus viridi-anratis,
...... Anabas scandens,
oo Family Cobitidae,
....... Osphromenus offax,

Salt-Water Fishes,

Berpalb =il .
Black-fish.oo..con ...

R A TN N

Blunt-nesed Shiner. .. ..

Buttenﬁsh.,...,...........:.-”

Chonnel Bass. ...couvveoenr i
A L e E e e
Ry DY
Croaker.....

N e ety
BT AR SR e s

Native.
Loplhius piscalorius®™

 Fauntogolabrus adspersas,
. Tautoga ownilis.
. Pomatomus saltalrix,
. Selene selipinnis,
....... Rhombus triacanthus,
LChilomycterus schoepfi
Carcharfinns milberts,

v e wen s radns callarias.

v vwe e s CEEROPS Oocellats,
....... Leptoce phalus conger.
....... Carangus hippos,
wonans s ieropogon undnulats

....... Squalus acanthias.
....... Pogonias cromis,

e e
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3§ et L

Harvest

Killifish. .. P o P, RS T
ATir g § e e T L RS T

Lamprey Eel .,

Mackersl; oot L iininr R
Menhaden.. s civd daeny
Moonfish,

Mutton-fish, .

Fish.

Miallet o0 i inia

Orange Filefish

Pighish
Pilotfish. .
Pipe
Pollock....
Pompano. .
Puffer.....

Red

Sand-fish

Sea
Scuj

Silverside. . .......
Stickleback.
Stickleback. ......
Sand Shark . o e
Shork-SUcKer . ... csvvisin e mran an
Sheepshead., . | .=~

fish. ...

Snapper. .

Horse ......

R o T D AT L s 41 i e

Spade-figh. .. 0 o

Sea
Sea

Thread Herring
Toadtish

| 5] 1) e e T e
] e B

IR s i o B A AT o o e S

Scul

Silver Hake
Sturgeon
Short-nosed SLUTEEON. .. coursvn s s

Sea
Sea

pin

Bass
Faven

oAlefpenser sturro,
Acipenser brevirosiris,

CHemitripterns americanus.
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FParalichthys dentatus,
Monacanthus lispidns.

{rophyeis tennis,

Rlombus paru.

Aundwlus heteroctitus,

Menticirrhins saxalilis.

Petromyzon marins,

. Scomber scombrus,

Brevoortia tyrannns,

cosmclene vomer,
oAoarces angnrilaris,

Mugil cephalus,

Alentera schee pfii.

Orthopristis chrysoplerns,

. oaeriola zonala,

Siphostoma fuscum,

Pollaclhins tirens,

Traghivoins falcatus,

«oSpheroides macnlatus,

Lutianus aya.

Diplectrum formosion,
Hippocampus hudsonins.

. Stenotomus clirysops,

Menidia notata,
Eucalia tnconstans.

. Crasterostens bispinosus,
Carcharias Hittoralis,
.. Echeneis nancrales.
oArchosargus probatoce phaliis.

Raia erinacea,

Karta latis,

Clsmerus mordox,

v Chetodipterus faber.
coPrionotus carolinus,
 FPrionotus carolinus,

Opisthonema oglinam.
Crpsanus ban,

Achirus fasciatns.
Letostomus xanthurns,
Cloltus octodecinms pinosus,
Merluccins bilincaris.

Centropristis striafus,
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Sea Catfish . .. Hexanem fi
Striped Bass Kover

Sheepshend Lebia Cyprimadon pariegads
Tom-cod..... v« o« Microgaidns !
Winter Flounder Pseudoplenran

Weakfish

Yellow Mackerel

Tropieal Fishes [from the Bermuva Folands.

Angel-fish
Amber-tish

Beau Grogory
Butter Hamlet
Butterfly-tish
Blue Tang

Blue Parrot-tish SCOFNS

Black Grunt : I

Black Grouper : ! M et

Coney !

Cow-fish Lact

Cublvu Eipii

Chub. ...... : ; Ky phos:

Four-eves Clretondon capr

Grunt . H 1 alrim
Gray Snapper riscn

Green Parrot-fish . : ’ Sparisonta viride.
Green Morav, ... s Lycodontis funechbris.
Harbor Parrot-fish. . . . LS parison,

5 et i e e ] Lachwolarmus maxinus,
[R5 s et R i R e s b o Promticrops prethiatus,
Lady-fish........ i Harpe ruja.

BT Ty B i) | i AR s __“"u,'.'r_r"".rj.'..' _;:r.ru._!]..'-rr.'r-.'_
T e LY s ey Hemulon album,

Mud Parrot-fish. . s v en e e s oo parisenna flavescens.

Nagsan Grouper.....o..cvcveeean, .. Epinephelus strintus,

Princess Rockfish .......... e v cae s s MYEleraperca bowersi,
Parrot-fish,..,... Wine s s e s s s e s PSCHDOSCArNE pRACOMIA,
Queen Triggerfish .. ... ..., v aiee o e e Bolistes petula.
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Rl OO s v v v iaba o ATAVELY s A ta ik Epinephelug morio,
Bod Bnd . ov i s nnressaeas s depieepichns plliine,
Fed Parrot-Hish. = omalaies e CSparisoma abidgaardt,
Schoolminsler. oo bus o il i e e N conrenis apolies.
Serpeant’ Magor oo Abudefduf saxatilis,
Spotted Moray.... v v odontis moringi,
Cardinal Rockfish AW Flerepered TEREHOSA AP,
Spol Snapper s N UCONKENES SYNAETIS,
Souirrel-fish Holocenfrns ascencionis.
Surpeon-Nsh. oo e Fenthis e patus,
Slippery Dick. ., . Chlorichthys bifuscfatns,
TrunlkAsh, o ool i LLactoplhirys trigreter.
Triggerfish. . . et e B Balistes carolineisrs,
Tiger Roekfish. . oaiim s Alyeteroperca tigris,
ellont Grmnt. el b Henmdon setnrns,
b e e o Ocynirns chrysierns,

Curtles.

Native.
Loggerhead Turtle .o Thalassochelys caretla,
Hawksbill Turtle ...conmsenens Erctmochelys il icata,
Atlantic Greéen Turlle. ... se v e Chelonia mawdas,
Pacific Green Turtle. oL os: ivancinis Chielonin wirgata.
Northern Soft-shelled Turtle. . ... ... Aspidonecies spinifer.
Southern Soft-shelled Turtle. . ... .. ... Aspidonccies,
Musle Turtle .vvvesens cAromochelys odorata,
Shder Terrapin i oo Dl el Pseudemys rugosa.
Yellow-bellied Terrapin. . oot iuaan Psendomiys elegans.
Geographic Terrapin, coooeee oo oo lalaclemmys geographicus,
Diamond-backed Terrapin. . ..oovove..od Malaclemmys palusiris.
1 GonraTn b a0 o Do A e AR el £ R Cheyseniys preta,
Spotted Turtle il e e Chelopns guitatus.
Muhlenberg Turtle, .o vw v vn v nsonn .. Chelopus muhlenbergi,
e Bt 1T ) P MGPCRee B ol T Chelopus fnsculplues,
Blandings Turtle, ..., cunevonien. .o Lmydoiden blandingii.
EmmppingTurtles i Seeinii e Chlelydra serpentina,

Salamanbcrs and froge.

Natiye,
Water dog, or Hellbender, .. .....c ... Cryplobyanchus alleghaiensis,
Mud-puppy. ¢ el R Nechitrns macilalis.
HConpo Snnle’t s n s i Awiplidienina iteans,
Common Newt,.... i AT ek ey e Ihemyctyfus viridescens.
Red-billed Salamander. . ..o e veen- Driemyctyfus forosns,
EBlotched Salamander., ol lieieas s Amblystoma opacum,

Red Salamander....... #
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Blind Salamander. .. .. v ou Dypilomalge rathbuns
Bull Frog .. Rana calesbiana
Leopard Frog . Rana virescens

Green Frog Rana ¢l

Foreig
(nant Salamander I
European Newt ..
Spotted Salamander
Axolotl_ ...
Amerncan, Alligator ... 1iiga
“rocod Fica

Amenican Crocodile. . . cone o onnnes ol

JHammals.

Harbor Seal.... R v o. Phoca vitulinag,
Manatee or "' Sea-Cow™’ Mamnatus latir




Ligt of Giftg
TO THE ZOOLOGICAL SOCIETY.

(Complete from fanunary 1, 1gog, 1o SJanuary 1, 1005.)

ALt, Hexry Louis, Chief Engincer, The New York Publie Library, New
York City:

White-Fronted Amazon Parrot (2 specimens),

AsmEericax Musevm oF Naturar History (throueh Mr. Frank M. Chap-
man, Associate Crurator of Birds), New York City:

Woodeock

Axpixa, Mas. B., Bedford Park, New York City:

Parrot.

Axoxyubus:

White-Fronted Goose,

Asuraxp, Mrs. A., New York City:

Cpossum.

Avcuixcross, Hucn D, New York City:

Snow Leopard (2 specimens).

Bacox Comrany, Daxier, New York City;

Coati Mund,

Baker, WiLLtaym, Yonkers, N. Y .:

Raccoon.

Barsour, Mrs, S. E., Eau Gallie, Fla_:

Diamond-Backed Hattlesnake.

Barpour, THosas, New York City:
Black Iguana® Crested lguana,
Barney, Cuartes T., New York City:

2 South African Ostriches; 2z North African Ostriches; 3 Common
Rheas: 1 Great Billed Rhea: 4 Emeus; 1 Ceram Cassowary; 1 Vio-
let-Necked Cassowary.

Baust, Kart, New York City:
Sparrow Hawlk.
Breng, Mrs, C, WiLLias, New York City:

Mexican Deer.

Beese, MasteEr CuLvERr, Brooklyn, New York City:

Macanque Monkey.

Brewer, Tiosmas, Mount Vernon, N. Y.:

Ring Dove.

Brookryy InsTiTuTe oF Ants AND Sciences (through Mr. George Engle-
hardt), Brooklyn, N. Y.:

The following specimens were colleeted in Beaver County, Utah:
Western Rattlesnake (3 specimens); Bull Snake (3 specimens);
Striped Racer (z specimens); Garter Snake (13 specimens).

Browxixg, Jr., Joux Scorr, New York City:

Marmoeset (1 aira?

CHANLER, Miss, N'::w ork City:

South American Lory.

CHarin, CarLton H., Brooklyn, N.Y.:

Squirrel Monkey.
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CLarg. Aunerr M., Mount Vernon, X. Y .:
sereech Owl (2 specnnens).

CLark: GeEoRGE C., dew York Citv:
Punjab Mountan Sheep (5 spoecimens); Baker's Roan Antelope

malc)

CovLe. Lrox 1., Cambridge, Mass.:
Yucatan Chachalaca

CioLeatax, Miss Frove, New York City:
Java Monkey

CoroaTe, Mes, K K., Sharon, Conn.:
Brood of 3 Sparrow Hawks

CoLLIER, MEgs. R, .. New York City
leuana

Coxkrix, . 8., Paich
Sharp-Shinued H

CoMyxeLL,. S Woon, Pléasants
Alhgator,

Cratg, Mars. A, New York Cay
Indian Ring=Necked Parral

Craxe, Wittrax ., New York
Grien Snale

Cruicksuaxk, Miss Bessie J.. New York Cits

1=

Milk Snake 2
DacGETT, ALiex B.. Brooklvn, N. Y'.:

Chipmunk (3 specimens),
Davibsox, Mrs, B, New York

White-Fromted Amazon
Davis, Dr. 8. T, Guayaquil At

23 Lancce-Head YVipers ri { S

(Elaps); 1 Green T I 1 Snal

{(Heo
pAmphistacena): 4 ¢ ians. or Blind Fi
Derris, Miss Eprtn E.. Mount Vernon, N. Y.:
Putagenian Lapwing Plover
Doveaty, Wittianm F., Brooklva, N. Y.
American Bittem.
Dove, Apas, New York City:
The Tollowing specimens were collected by Mr. Dove and Mr. Pearsall
i the vicimity of Forestine, Sullivan County, N. Y.: 135 Tim-
ber Rattlesnakes, 30 Milk Snakes, 1 Pilot Snake, 4 Black Snakes,
1> Water Snakes, 100 Giarter Snakes, 11 Ribbon Snakes, 45
Storer's Snakes, 37 Ring-Necked Snnkes, g Green Snakes,
Total, 273 specimens.
EcoeEnixe, O, New York City:
Great Blue Heron.
Evvswonrth, L. P.. New York City:
. =outh American Parrot
ExcLEnarnt. Grorce P. (The Cliildren's Musetm of the Brookiyn 1nsti-
Iute of Arts and Sctences), Brooklyn, N, Y.:
Garter Snake (8 specimens): Box Turtle (13 specimens): Alligator.
Froyp, Wenn, New York City:
Snapping Turtle.
Girsey, G, L., New Yark City:
Fhesus Monkey,
Guinn, Miss C. P, New York City:
Canada Jav,
Havemever, H. 0., New York City:
Double-Crested Cormorant,
Havemever, Ja.. Mrs. H. O, New York City:
Cinnameon Bear.
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Hlearst, Mnes,, New York City:
Alligator,
Huxwusskey, Mrs. J., New York Civy:
American Sereeeh Owl.
HerrForo, OLiver, New York City:
Black Bear Cub
Mo, I R, Williamspore, Pa.:
J.]]aj::.LLur {3 spteimens).
Hivr, |. 1., St Paul, Minn.:
Hmr]:u] Mountan Sheep (2 h]li.n.ﬂ'l'iflh_r
Mixgtey, W. C., Stony Creck, Conn.:
Hawks (2 !‘-]JL'('iIt1L'1'|:~'r.
Horxack, Gustav, New York City:
Chameleon,
Hyusmincrox, F. W.. Brooklyn, N.Y.
Canaries (3 '-pump.n'-.]
[arerey, Mrs, Recixann T., Irvington-on-the-Hudson, N. Y.
¥ I\m-- Necked Pheazants (6 -|1u:=u- 115 )
James, Narsaw, Baltimore, Md., CoarLEs SueLpox, axp Dr. Lzoxarn
G. SANFORD .
European Bison (1 pair).
Jasper, Fren,, Chief Engincer, 8. 8. Capri. Brooklyn, New York City:
Thete-T rml Sloth
[eswixgs, WALTER, New York City
; Elk (3 specimens)
Towxsos, Mrs, Fo L. (trongh Madison Grant, Esq.), New York Civy:
Snapping Turtle,
Kerney, Mers., New ‘.'nrh Ly
Macagque Monkey: Rhesus M rnhu oy
Kixe, Miss Mayrie, Newark, N.
Flving Squirrel (3 ¢ LL|.1"1"“"|I]
KOECHLING BROTHEES, E\L“ York City:
Boa Constrictor.
KearT, F. W., Bronxville, N, ¥
Macague Monlkey.
LaxpstrEsr, Fatrrax Strant, New York Ciy:
Alligator (2 specunens).

Lasocaaxys, Dr. G, New York City:
24 Strawberry Finches, 2y Black-Headed Mannikins, » Three-Colored
Mannikins.

Licurexrers, Witnias, New York City:
{!lm-‘x.um (2 specimens).
LirTie, D Georce H.. Glens Falls; N, ¥.;
Red Jungle Fowl (2 specimens)
LoswextHal, D, [.. New York Gy
2l "J-]luuldu‘l.tl Hinwl.
Lyoxs, Mus. ., New York City:
Parrot.
Melay, Fraxg, New York City:
Screcch Owl,
Manckres, Geroroe M., Sharon, Uonn;:
ITolboell's Grebe.
Mavn, Major W. nE 5., New York City:
Crals |;|:|.g::u Tortoize,
MipGLEY, Josern E., Brooklyn I,H:raul;;fl Mr. Fraderic 2. Lucas, Cir-
u,‘.r-r..”;.:fu‘; hrm_‘rﬂf'r” fll'kfh']':fi a) Arts and Sciences) .
Canada Porcupnine (2 specimens).
Miner, Miss Esrner, New York L1L:h
Yellow-Bellicd Terrapin (3 specimens).
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MiLLer, U, F., East Orange, N. [.:

Musk Turtle (6 specimens)

MuLigex, Mes, A, €., Ardholme, Potwsville, Pa.:

Rlue-and-Yellow Macoaw,

Mixser, Mrs.,, New York City:
Yellow-Fronted Amazon Parrot,
MorreT, E. AL, Biltmore, N, C.;

Wild Car,

Mupce, Wittias CoevesTt, Glen Cove, L. 1

Nine-Banded Armadillo,

Muvrrer, Jous €., New York City:

Skin of Resplendent Trogon, collected at Tombala, State of Chiapas,
Mexico,

Musevm ofF Comparamive Zoovocy (through Professo
bridge, Mass.:

Star Tortoise (2 specimens).

Navsan=, B, New York City:
Guinea Pig (2 specimens).
Nicnorsox, A, M., Orlando, Fla.:

White Ilis \3 :-i-L'-L'.::'.'Ik'Tl-""'.

NowgLL, Rowraxp, Schenectady, N, Y.:

Picd-Billed Grebe.

OpRockR, Aveust, New York City:
Red Fox.
Paxe, A, J., New York City:

Alligator (2 specimens)

Paixe, Georce H., New York City:

White-Lipped Peccary

PaLser. Cnester W., Brooklvn

Opossum (2 specimens)

Pavy. Jonx |.. Watertown, Fla.:

Diamond-Backed Rattlesnake (2 specimens).

Pavxe, Coroxer Ouiver H., New York City
Male Indian Elephant, * Gunda.” i
Prarsavi, Morris, New York Citv:

The following specimens were collected by Mr. Pearsall and Mr. Dove
in the vicinity of Forestine, Sallivan County, N. Y.: 1= Timber
Rattlesnakes, 30 Milk Snakes, 1 Pilot Snake. 4 Black Snakes,
t2 Water Snakes, 1oo Garter Snakes, 11 Riblhon Snakes, 4:
Storer's Snakes, 37 Ring-Necked Snakes, 5 Green Snakes.
Total, 273 specimens

l'l".\!l‘i-r{-’l-l‘_l.'-x?.ll.l.]i\' Gase Crun (trongh Edward S, Hined . New Rochelle,

S, (ratrnran Lo

Great Horned Owl.
Porrer, Miss MartHA:
Ruffed Lemur,
Racey. €. H., Waveland, Fla.:
Red-Tailed Hawk
Reacn, Mrs. Cnarces H., Brooklyn, X. Y.:
Java Sparrow (4 specimens).,
Rosy, Murs. E. A, New York Cityv:
Brown Thrashoer.
RoceErs, Witrtiam A, Yonkers, N, Y.:
American Crow,
Satsnury, Mas. Jexiata, Carbondale, Pa,;
Common Grebse.
ScLLiNG, Ronerr, New York City:
Gray Rattlesnake
Scwors, Dr. Jeoes, Zoologisk Have, Copenthagen, Denmark:
5 Greenfinches, 2 Furopean Goldfinehes, 2 Chaffinches, 1 Linnet
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Scnrites, ALFRED, New York City:
Lipossum

Sciopsaci, Frep. C., New York City:
Amernican Crow,

Scuotr, Lovis, New York City,
American Bittern.

Scorr, W. E. ID,, Princeton, N. J.:
Red-Necked Grebae,

Sewarp, Huan W., West Palm Beach, Dade County, Fla.:
Crocodile (small specimen).

SueLnox, CuarLes, New York City:
Mexican Gopher Snake,

SHoepMarkr, Erxest, Brooklvn, N. Y.
Milk Snake (2 spocimens)

Skippey, W. W, Stamiond, Conn.:
Tegu

Soromox, CiuarLes 3., New York City:
Java Monkey,

Steen, W. H., New York City:
Diamond-Backed 'I"uf:':lp\m.

SteerteEr, D. D., Brooklyn, N, X.:
Raccoon.

Sven, Jr., Mers. Goerce, Newark, N, ].:
Java Sparrow (2 specimens); Black-Headed Mannakin: Spice Fineh

(z specimens).

Swansox, Orro, South Britain, Conn.:
Copperhead Snake.

Tesiny, NicnoLas, Bridgeport, Conn.:
Red-Tailed Hawk.

TuorxpkEe, Miss, New York City:
Horned Lizard.

Tomesox,. Mrs. Fren. A., New York City:

Orange-Winged Love Birds (5 specimens). a
Uxpermirn, Ricnaro I3, Watchung, N, J.:
Woodchuck

Vaxn Beek, Tueonore, First Officer, 5. 5. El Dorado, New York Uity:

Duck Hawk (3 specimens).

WerstELy, Witniax, New York City:

Alligator (3 specimens).

Wueartox, Louis N., New York City:

2 Mute Swans, 1 Blue-Winged Teal, 1 European Widgeon, 2 Red-
Headed Ducks, rz Baltimore Orioles, 6 Mockingbirds, & Cardi-
nals, 14 Black Skimmers, 23 Common Terns, ¢ Tiger Bittern,

Wuirttock, Lester, New York City:

Alligator.

ZieoLe, Axton M., New York City:

Blue-and-Yellow Macaw.

Qpiscellancons List.
Trapped by My, O Wilttane Beebe, December 31, 1904,
8 White-Throated Sparrows, 2 Song Sparrows, 2 Goldfinches, 1 Hermit
Thrush.
Hatched o the Park during 1go4, and not catalogued thus jar.
31, 1904,

4 Canada Geese, 2 Silver Pheasants. 2 Ring-Necked Pheasants, 4 Wood
Ducks, g Jungle Fowl, 6 India Peacocks, 32 Mallards.

Decenber
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Gilte of ]Mants,

Barcom, Dr. levize 5., Fordham, New York:

Two Apaves: One Oleander, 5 feet high

CockrrorT, Mizss Mary T., Saugatuck, Conn. ;

One large Scaforthia Palm, 18 feet high: three large Ararcaria ex-
el (Norfolk Island Pine); three large Yuccas: one large Cliviag
one large Hymenocallis, (Al exceptionally fine plants

Eicuing, Miss E., New York City:
One Rubiber Plant. 3 fect high
I‘U-iT. Mgrs, I‘: I:.. Hl.'lll.l il l".s:‘].. New York:
One Rubber Plant, o feet high
Sxtrri, Mes. Piiore, Bedford Park. New York
Two Rubber Plants. 5 feet lugh: 4 small Kentias.

&ifte to the Libravp.

AsEricAxy Muserym ofF Natvral History, New York Ciy
Bullétin of the Amencan Museum of Natural History, Vol XVIII
Part 2, and Vol. XI1X
Memoirg of the Ameriean Museum of Natural Histom b ar)
Yol 1. Part 5.
BrEspav Zo0LOGICAL SOCIETY
schlesische Gesellschaft fur Vaterlandizche Cultur, Breslau—igog
Div Schlesische Gesellschaft fur Vaterlandizsche Cultur, Breslau

partsh,
BroogLys ISSTITUTE OF ARTs AXD Sciexces. Brooklyn, Noew York City:
Medusae of the Buhamas —Vol. . (Mayer.)

FigLp-CoLvapiay Museva:
The Fresh Water Fishes of Mexico, ete.—Vol. V. (dfeck
GEOLOGICAL SURVEY OF CANADA
Annual Report and Maps—Geolomical Survevy—igea. Vol XITI
Catalogue of Conadian Birds Part 3 (Macoun.)
Horxapay, Wirrtiay T.:
The American XNatural History
Lyvox, Marcis W.. [Tn (Smithsoniun Instifution)
Classification of the Hares and Their Allies,  (Lyo)
MusEr Nartoxar pe Brexos Aikes, Florentino Ameghino, Dircetewr
Recherches de Morphologic, ete.  (Ameghing,)
NEW Yorg Borasican Garpexs, Bedford Park, Noew York City
The following pamphlets: Mammals, 15 Birds, 27; Reptiles, 2
Veterinary, 6; Inscets, 18; Miscellaneous, 335 Total, 103,
Oxeipa Commuesiry, Lianten, Oneda, New York:
The North American Trapper, Vol 1 (8 numbers)
Puniapenriia Acapeuy oF Sciexces, Philadelphia, Pa;
Proceedings of the Academy of Natural Sciences, 2 Vaols
Provizcial Muspues, (throueh Francis Kermode, Cprator) :
Catalogue of British Columbin Birds,
Russ, Ervwarn, Hoboken, New lersev:
Birds of California. (W heelock .y
Amerwcan Birds., (Chroliestor.)
SarTisonian Ixstiremios, Washington, I3, C.:
Annual Report of the Smithsonian Instutution, rgos.
Usiten Srates DErartaest oF Acricvrtrre, Biological Survey:
Distribution and Migration of North Amerean Warblers, (¢ ooke )
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Yearbook of the United States Department of Agriculture, 19o3,
Report of Subcommittee on Territories
Fur-Seals of Alaska—Comumittee on Ways and Means,
Uxirep States Fisi ComMisston .
Reports of the Commissioner-—United  States  Fish Cammission
Parts 36, 27, and a9
UsivErsiTY oF MONTANA
Additional Notes on Summer Birds, ete.  (Silloway.)
Youxg, FrEn, S.;
Natural History in Shakespeare’s Time, (Seager.)

JHigccllancous,

SmeLps, G. 0., New York City: ’ Ay EE,
5 Drawings of Birds by L. Gray, and e Drawings of Birds by Allen
Brooks.

ilte to the Aquarium.

Anuev. R., Brooklvn, N. Y.:
Young Alhsator.
American Musevy or Navvraw History (Boough Dr, I O Bunepus
Lhreclor),
Dry specimens for Loboratory: 1 Cassis corntus, 1 Nautihis pompi-
lius (entire}, 1 Nautilus pompilius (eut), 1 Glyeimerus gencrosa,
1 Pentaceros, 1 Walrus tusk, 1 Saw of sawlish, 1 Plank with Ship-
worms, 1 Giant Crab, ¢ Narwhal tusle, ¢ Triton tritonis,
Barpovr, Tios., Cambridge, Mass:
Hawkslill Turtle,
Barry, D. D., New York Cityv:
Turtle
Bisnor, Hexey, Baltimore, Md.:
16 Japanese Fancy Goldiish
Brake, Carr. Wu. H,, New York City:
Hawksbill Turtle.
Browxerl, Miss Gerrrune May, Brooklvn, N, Y.
x Alligators.
Braxerey, | Teaxer, UHornerstown, N. [
Collection of mosquito larvae,
Castatawy, Painae G, New York Citv:
Alligator, Spotted Turtle.
Castrop, Hexkry ]., New Rochelle; N, Y.:
fio Sea Anemones.
Cocurax, Ropr. T, & Co., New York City:
Alligator.
Derronr Aguawivs, Detroit, Mich. (trongh K. E. Bolger, Conmissioner
of Parks, Detrort)
. 16 Whitefish, 11 Rock Bass, 12 Crappie, 5 Pike-pereh, 8 Brook Sucker,
1 Muslkallunge, 3 Lake Sturgeons.
Dirrox, Mrs. . AL, Orange, N, ].:
Alligator,
Doxre, J. Fraxg, axn Laxoe, Wintiaa, Staten Island, N, Y.
Loggerhead Tartle.
Ervore, Mrs. Newvie, New York Civy:
Diamomdbacked Terrapin, Box Tortoise.
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Emersoxn. Mgrs., Brooklyn, N, Y.:
Wood Turtle.

Faxe, Epwarp, Rutherford, N. 1.:
Hawkshill Turtle,

Foore, F. L., New York City:
3 Hawksiull Turtles.

Foster. F: .. Newark, N. ].:
Snapping Turtle.

FortreLl, T. C., Brooklyn, N. ¥
Alhgator,

Frieprick, B, New York City:
Alligator

Gannrisox, Caer,, New York Citve
Alligator,

GripreEY, W. T., New York Citv;
Box Tortoise.

HaLey, Caten, & Co,, New York Ciny:
Trumpetnish,

Hartaman, PETER, & Co., New York City:
Green Turtle,

Hearey, Jous, New York City:
Mants Shrimp.

Herrermax, Geo. H., New York City:
Large-mouthed Black Bass.

Heuicke, G., New York City:
]I;m'.-'-'l;!-i'l] Turtle.

Hirrs, Di. T. Morrox, Willimantic, Conn. !
3 F TUL‘H s =
HirzeL & FErmaxs, New York City:

Alligator.
Hite, Miss C., New York City:

Alligator.

Honges, A., New York City:
Alligator.

Kixag, M. R, Arlington, N. ]
Alligator,

Krixrymax, Mes. A, Pont Pleasant, N. [.:
Spotted Turtle.
Konxke, Dr. Quitaaxn, New Orleans, La.:
Collection of mosguito larvae.
McCoy, A. B., Bath Beach, L. 1.:
2 Alligators.
NeEw York Forest Fisu & Gasme Coamaissioxn, Albany, N. Y. (through
J. L Winsh, Secrclary):
5 Muskallunge, = long jawed gars, 3 small-mouthed black lnss, 1,000
cges of brook trout.
New York Zoovocical Parg, New York City (through W, T, Hornaday,
Liirector) :
Green Turtle (280 pounds).
Pace, H., Chatham, N. J.:
Alligator.
Privtars, Mrs., New York City:
2 Spotted Turtles.
Porrer, Miss Avice, New York City:
Bullfrog,
REprieLd, Epwarp T., Closter, N. [.:
3 Frﬂg-\, 14 salamanders, 3 muhlenberg turtles, 1 newt, 16 ta idpoles,
3 painted turtles, z spotted turtles.
SaxvErs, (., Philadelphia, Penna.:
Crocodile,
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Scnxoor, JAicon, Bellord, N, J.:
Lopgerhead Tartle.
scorr, Frep., Staten Island, New Yorlk:

Bullirog.

Scryuser, Miss K, F., Elizabeth, N. J.:
Allirator,

Suarrer, Mus. C. J., New York City:
Alligator,

SHERwoOD, Mrs. A, N, New York City:
2 Alhgators :
Sovtnanp, Mes: C. Z., Brooklyn, N. ¥

: Allipator. _ 4 [
SoUuTHSIDE SrorTiMENs Coue (throngh Geo. P, Slade, President), Oakdale,
L. -T2

16 Brook Trout, 12 Hybrid Trout, 1 Brown Trout, 14 Rainbow Trout.
SerINGER, MEs. Axtox, Plattsburgh, N. Y.:
Alligator.
Stoner, F.. Brooklvn, N, Y.:
2 Bullirooes,
Trosmmay, H. H., Jersey City, N, J.:
4 Alligators,
Towxsexp, C, H., New York City;
27 Turtles (2 species).
Trxevo Crus, Tuxedo, N. XY, (through Edwin G, Kenl):
4 larke steelhead trout, 28 two-vear old steelhead trout, 34 land-locked
salmon, two years old, egers of the brown trout.
Uxiten Stares Fisneries Bureav, Washington, D. C.{throngh Hon.
Creo. M. Bowers, Commmissioner):
4 large carp. 6 golden tench, 4 green tench, 6 adult erappie, solt-shell
turtles, terrapin, snapping turtle, 12 paddlefish, 4 long-nosed gar,
2 wall-eyed pike, 11e large-nouth bass, 12 white bass, @ mudhish,
15 carp, 12 yellow catfish, 18 buflalofish, 24 fresh-water drum,
40 blue-nozed sunfish, 5 sauger, 4 pike-perch, 72 erappie, 8 red-
horse, 8 grayling, 5 whitelish, 16 hybrnid trout, 6 lake trout, 12
quillback, 3 short-nosed gar, 42 spotted catfish, 1z lirook trout,
z channel bass, 1 margate fish, 1@ schoolmaster, 2 nassiu grouper,
2 gray snappers, 1o filefish, 6 pompano, 7 sheepsheacd, @ pilotfish,
11 jumping mullet, ¢ spadefish, ro eatfish, 6 red hind, 6 sea-horse,
4 red-snappers, 3 squirrelfish, 2 common triggerfish, 2 queen trig-
perfish, 1 rockfish, 6 croakers, 14 burfish, 1 remora, 1 1:‘1.1.ulcji.s’1ﬁI
1 angelfish, 1 yellowtail, r loggerhead turtle, 1 green turtle, 1
seeal }lomwd'!.
36,000 fish epps as follows:
5.000 brook-trout ¢ggs, 2,000 Atlantie salmon eggs, 10,000 white-
tish eggs, 1c.000 lake trout eggs, r.oco quinnat salmon eggs,
5,000 rainbow troul cgps,
The following through the N“fﬂ:w York Sportsmens Shotw;
1,000 brook trout eggs, 1,000 rainbow troul eggs, soo land-locked
salmon epps, seo Atlantic salmon eggs,
Total, 36,000,
Vickery, Mrs. CLAra, Jersey City, N. ].:
Alligator.
Voiont, Frep, Brooklyn, N. ¥.;
Snapping Turtle.
WeiL, C. A, New York City:
4 Painted Turtles.
WiegaLton, L. N., New York City:
2 Diamond-backed Terrapin.
WneLess, Tnos. H., New York City:
1 Box Tortoise.
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&ilte to the Aquartum Librarp,

20, New York Ciiv:

Bigx. Junivs & ( P
es of fishes of Porto Rico, 71 colored plates of fishes of

48 Colored §
Hawaiian Islamds,
CarTER, B, N, St. Johnsbury, Vi
American Fish Culturist for rooy.
Enrexpava, Dr. E., Helgoland, Germany:
Fische imit testsitzenden elern
Fevt, Dr. E. Porter, Albany, N. Y.:
Mosquitoes of New York State,
Fieirp CoLuampiax Museuvs, Chicago, 111, ;
Pamophlets on fishes and other cold-Bloode
GraxT, Mapisox, New York ‘-'5.1-_"-':
First and Seventh Reporis of the New York Forest, Fish and Game
Commission
Konxkg, Dr. Quitamax, New Orleans, La.;
Papers on the masquito problem.
Musguesm oF THE BrooxXLys IxsTitute, Brooklyn, N. Y. (through Dr,
A. . Maver, Curator tn Clhrief):
Memoirs and Bulletins
NEw Yorg STATE Forgst, Fisu axp Gave Couarssion
Portiolio of colored plates of fishes and game of New Yorl
Parrer, Dr. G, Howarn, Cambnidge, Mass
13 Pamphlets on Fishes and Invertebr:
Sanrin, Dr. r]|ﬂII3; B.. New Brunswick, N. J.:
Pamphlets on mosquitoes
SanTHsoxax Ixstoretiox. Washington, D, C.
Langley, Secretary):
Annual Reports and Bulletins,
Towxsexn, C. H., New York City:
The American Lobster—Hernck.
Lairen States Fisueries Brreav, Washington, D, C. (through Hon.,
Creo, M. Bowers, Commissioner):
Annual Reports and Bulletins.
Wesks, HExry Cray, Bavside, L. |
Report of Anti-Mosquite Convention, 1993,

throueh IF

(throngh P J F ¥

Purchases.

STEAMER Angler—collections from the fishing banks off the New Jersey
Const i ;

18 horse mussels, s starfish, 24 skate, 9o sca ravens, 8 berpalls, 23
muttonfish, 28 seulpin, 2 ancmones, 1.4 |'n.|rT¢~r.-¢._ 1 rock erab, 2
hake. 52 sea ravens, 1o fluke, 6 menhaden, 55 sea bass, 14 porgics,
4 seups, 12 dogfish, 28 blackfish, 1 cunner, 3 conger cel, 8 anglers,
1 cadhish,

Jacos & W, Scuxoor—collections from the pound nets at Port Mon-
mouth, N, |.:

2 sturgeon, 3 large sharks, 7 large drumfish, 5 weakfish, 1o spiny hox-
fish, re orange filefish, 1o voung sca robins, 4 puffers, 1 slimy
toadfish, 1 pilottish, 7 menhaden, ¢ yellow mackerel, 1 dogfish,
1 sea lamprey, 1 codling, r hake, 6 sculpin, 4 winter Hounders.

Troricar Fisues—irom Bermuda:

34 hinds, so squirrelfish, 3 crawfish. 1 margate-fish, 42 sergeant

majors, 5 butterfly-fish, g hog-fish, 134 angel-fish, 12 lobsters,
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Trorical Fisnes—Contomed:
5o surgeon fish, 2 oetopus, 11 trunk-fish, 14 groupers, 3 rockfish,
5 lady-fish, 22 concys, 3 spotted moray, © file-fish, 1 jew-fish,
2 butter hamlets, 1 scul}pin. oo four-eyves, 1 cubbyu, 1 school-
master, 11 yvellow tails, 73 parrot-fish.
OTHER PURCHASES:
« harbor seals, 6 bullfrogs, 1 sturgeon, 17 turtles, 1 allightor,






OSTEOMALACIA OF PRIMATES IN CAPTIVITY.
A CLINICAL AND PATHOLOGICAL STUDY OF * CAGE PARALYSIS.™
FROM THE MEDICAL DEPARTMENT OF THE NEW YORK ZOOLOGICAL PARK,

f#y HARLOW BROOKS and W. REID BLAIR.

i

AGE paralysis” or “cripples’” is a condition of such fre-

quent occurrence, particularly among the primates, that
it forms one of the most serious obstacles to the maintenance of
large and complete collections of wild animals in captivity.

Judging from the frequent inguiries which have heen addressed
to us regarding this condition, and from statistical reports from
other collections, we have been more fortunate in the small num-
ber of fatalities from this complaint than most parks of similar
size, and vet the death-rate from this disease has headed the list
among our primates since tuberculosis has practically been eradi-
cated from the eollection. For this reason, and as a matter of
sure scientific interest, our attention has been particularly directed
toward “cage paralvsis” for the past two years,

In the Report of the New York Zoological Society for 1903,
one of us (Brooks) presented a small scries of cases studied from
the standpoint that the disease was primarily one of the central
nervous system. As a result of this preliminary study it was
concluded that the condition, as recognized by animal men, was
not a true disease entity, but that it really represented a very
wide group of spinal and cerebral disorders, probably covering as
extensive a field as the similar groups of human cerebro-spinal
diseases.

During the past yvear we have carefully observed all instances
of the malady as it appeared in our collection and, as a result,
one of us {Blair) has noted a series of lesions which, aiter con-
siderable study, we believe to be primary and essential to the dis-
case in any form, and which causes us to unhesitatingly class it
as osteomalacia.

The studies appearing on diseases of wild animals are so few
and so widely distributed throughout the enormous literature
of zoology, veterinary medicine, human and experimental medi-
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cine, and in general scientific productions, that it 12 indeed a most
difficult task for one to assure himselt that any subject has here-
tafore remained undescribed, It is perhaps for this reason that
we have found but very few references to osteomalacia occurring
in wild animals and, mdeed, unul some time after we oarselves
had fully decided as to the nature of the discase, we were unaware
that the condition had been previonsly noted.  The recognition
of “cage paralysis,” familiar to all animal men ander that name,
as osteomalacia, we believe to be now stated for the first time,

Olsteomalacia occurring in domestic animals has long  been
recognized and has been fully studied, particularly by the work
of Rolofi, Ribbert. Pillvax. Rool, Haunbner and Anaker

Of these writers but one, in so far as we have been able
find, has described the discase as occurring also in wild anin
Roloft as early as 1867 ( Virchows Archiv, Bd. XXXVIIL, =, 433)
mentions the condition, but does not discuss it at any length as

applied 1o these animals,

It is not infrequently mentioned in various Zoological Societ
reports, but, =0 far as we have been able to learn, in none of them
has the true nature of the condition beew ascertained. Thus
among the carlier records we find Ram Brahma Sanval, Super-
intendent of the Zoological Garden of Calentta (“Hand-Book
of the Management of Anmimals in Captivity in Lower Bengal,”
1892 ). mentions the prevalence of the “eripples” among Diana
and other monkevs.  He attributes the disease to damp and cold,
stating that no treatment relieved the “stiffness™ which is charac-
teristic of the early stages of the malady.  Sanvil, however, con-
sidered it as primarily a paralvsis, and did not note the osseous
lesions.

scattered throughout the comparative studies of the central
nervous svstem are also oceasional references to the disease,
treated in all instances asa primary nervous disorder, an apinion
with which most animal men coincide.  Undoubtedly  osteo-
malacia of the Primates. as in man. has long heen confused with
rachitis, which it very closely similates, particularly in the slowly
progressive cases where extensive deformitics have taken place.

The lesions in the bones are very similar in both cases, and
even clinically they closely resemble cach other. The essential
point of difference exists in that in rachitis we are dealing with
a congenital state in which the hones were never normally calci-
fied, while in osteomalacia the disease is an acquired one in which
the once normally caleificd bones become decaleified,

The differentiation, however, is just as clear and the same as
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PLATE I. CASE NUMBER &6—SAPAJOU MONKEY.

Showing last stages of osteomalacia, with shrunken extremitics and muarked curvature of the
spanal culumn.

in man, and is now fully deseribed in all text-books, and in many
monographs treating of osteomalacia and rachitis.

Although our observations of the disease are as vet limited,
and thongh the cases presented have been in most stances un-
satisfactorily studied, we believe it best to present our findings
in the fullest possible wav, principally for the reason of the great
importance of the disease to zoological science and in order that
zoological collections may at once derive whatever of benefit lies
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in our work, in the hope that concerted study may render the
prevention and treatment of the disease more clear and ultimately

successful,
DCCURREN CE.

The occurrence of this disease is not restricted to animals from
any particular geographical area, or to any special season of the
vear, having come under our observation in each of the tour
SCAs0Ns,

Species Affected—The disease among wild animals occurs in
sapajous, macaques, Diana monkeys, green monkeys and baboons,
in point of frequency in the order named.

Age—The disease may afiect either young or old animals.
While there seems to be no marked relation between
occurrence, it more frequently manifests itself m those am
which have been in captivity for some time, rather than in those
recently arrived.

Ner.—The disease occurs in both sexes. The greater propor-
tion under our observation have been males. This is exactly
contrary to the condition in man, where osteomalacia occurs
almost exclusively in females, and is most commonly seen bear-
ing a close relationship to the puerperal state. It is therefore
interesting that in the species most closely allied to man, it occurs
without this relationship, and in animals in which procreation
during captivity is exceptional.

ETIOLOGY,

While confinement has a manifest influence, we are still in the
dark concerning the essendial etiological factors in the causation
of this affection.

A deficiency of earthy salts in the food would seem to be a
natural explanation. The presence of an infection has been sug-
gested, but if this exists, it must be habitually introduced in the
food or water, rather than transmitted from animal to animal.
Healthy animals have been associated with those discased for
an indefinite length of time, without apparent injury; and com-
parison to a similar condition in man, would seem to exclude this
possibility. A merhid peculiarity of the constitution, and a spe-
cial predisposition seems to be requisite for the causation.  When
this susceptibility to the disease exists, then exposure in ill-venti-
lated, small and dark cages probably acts as an exciting cause.
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Confinement in the smaller cages apparently offers some predis-
'F_ position to the disease, since we have observed more cases devel-
oping in the smaller and darker side compartments than in the

'}» larger, more airy and better lighted ones. It is nteresting to -

note in this connection that there has never been a single case
in the large lemur cage, which is situated in the main corridor
\ of the Primates’ House in the New York Zoological Park, and
which receives a great abundance of sunlight during a large part
of each day. In this cage the conditions much more nearly ap-
proximate the normal habitat of the primates than we are able
to afford in the other portions of the building.

Age appears to play no definite factor in the production of the

disease as we have seen it; though, as stated above, the time in
¥ captivity does seem to be an important consideration,
_ The question of possible primary haemic conditions must not
E be neglected, particularly as the disease apparently occurs most
commonly, under conditions in which we might naturally expect
a greater or lesser degree of anaemia. We believe that primary
anaemia is not a ifrequent introductory condition, though see-
ondary anaemias are doubtless frequently present in the early, as
well as the later, stages of the disease, but apparently not as an
essential primary inductive agent.

SYAMIMTOMS,

While there are no positive premonitory symptoms which are
characteristic of this malady, still there are certain signs, the
] appearance of which will justify a provisional diagnosis. One
QT' of the first symptoms manifested is that the subject becomes less
active than usual, instead of running and leaping about from
: swing to swing, it sits on the fHoor or isolates itself in some far
! corner of its cage and takes very little interest in its surround-
ings except at feeding time; for the appetite generally remains

good up to the later or terminal stage of the disease.
' Giradually a noticeable stifiness is apparent when the animal
i moves about. This stifiness is most marked in the posterior
extremities and generally progresses quite rapidly. During this
stage, the animal is apparently free from pain, but of this one
cannot feel sure, since we have observed that, as a rule, monkeys
can stand considerable pain without any external manifestation
of suffering. TLater the movements of the animal become quite
cumbersome, its actions resembling those of amimals suffering
from rheumatism. If the animal is closely examined, even at
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FLATE ‘11 CASE NUMEBEER =THORAX AXD SPINAL (
MONKEY SHUOWX OXN PAGE EXHIEITING DE}

this k'ill']}' stage of the disease, it will be found that there are
marked changes going on, cspecially i the bones

Considerable alteration in the form of the thorax will be found.
The resistance oi the bones is greatly diminished, and they break
under a shight strain, =o that fractures (particularly green stick
fractures ) and distortions are apt to be met with. Marked
osseons changes may take place, apparently without constitutional
symptoms.  However, the patient soon loscs its spirit and the
general health fanls.

The skin is dry and the hair lustreless.  There is beginning
emaciation, the muscles becoming soit and flabhy,  The animal
15 generally subject to irequent attacks of indigestion, accom-
panied by swelling and abdominal pain.  No urinary manifesta-
tions are present in this stage of the discase,

Martial paralvsis of the posterior extremities soon comes on,
with atrophy of the muscles of the loin and limbs,  The progress
of the disease = now cenerally guite rapid, and the animal lies
huddled up in a corner of its cage: if Torced to move, rises
languidly and with difficulty. and moves the limbs rigidly, as if
they were without joints.  Its locomotion is extremely cumber-
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some, generally using its long arms as a cripple would use
crutches,

With constant decubitus the patient fails, rapidly becoming
coaciated and weak,  Abscesses and sloughs are common over
the hony prominences of the pelvis and at the base of the tail.
These ulcerations have a tendency to spread, forming irregular
and sometimes deep sloughing excavationsgwith no tendency to
heal.  No pain is evident by manipulation of the partially para-
lvzed extremmties. The prusculo-tendinons reflexes are decreased
or obliterated.

The paralysis of the posterior limbs increases, and the animal,
becoming completely paraplegie, loses sphincteric control, with
incontinence of urine and faeces,  Tactical and pain anesthesia de-
velop in the involved areas so that a pin may be trust into the
feet or legs without the animal apparently noticing it.

Various distortions of the hony frame-work develop, even in
the early stages, and these changes are most frequently noted
in spinal column and thorax, az well as in the long hones of
the extremities, depending largely upon the superincumbent
welght and muscular contraction, A deformity simulating the
classical “pigeon breast” is shown in an accompanying photo-
graph.  (Plate 3.0 Respiratory embarrassment irequently resules
irom these deformities. General anaemia and bronchitis are
nearly alwavs associated with advanced cases.

While we have tried to picture typical cases of “cage paralysis,”
it is important to note that there is a wide margin of difference
in respect to the degrees of severity which may characterize
different cases, and the diagnosis is by no means easy, even to
careful observers, in the carly stages of the disease,

We believe several of the eases which have oceurred in our
service were already well inavgurated when the animals were
received from the dealers, and, notwithstanding the fact that all
new animals are submitted to a searching examination before
admission, cases have not unfrequently remained unrecognized
until the middle or later stages of the malacdy,

PATHOLOGICAL ANATOMY.

General Nutrition—As a rule, the general nourishment of the
hody does not appear to suffer in the early or middle stages of
the disease. The adipose is abundant. of normal color and con-
sistence, as the animal eats well,  As the disease progreszes, a
gradual shrinkage of the paralvzed extremities takes place (to
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be discussed under the appropriate headings) ; but the body, as
a whole, does not sufier until sccondary complications, such as
bronchitis, hyvpostatic pneumonia and similar terminal conditions
arise,

For these reasons it happens that the animals often remain
satisfactory  subjects for exhibition until the deformities or
paralyses become syfficiently marked to attract the attention of
the ordinary observer.  In some cases, where the appetite remains
gond, probably as the result of the lack of normal exercise, the
animal, particularly the baboons, may become too fat, macia-
tion is, however, eventuvally an accompaniment of the terminal
stages of the discase in all except the very acute and actively
progressive cases,

Sk and Mucons Membranes—The color of the skin and
mucous membranes depends largelv on the condition of the blood.
In the middle and later stages the hair becomes rough and brittle,
or it may iall out in places. The surface of the skin is covered
with thickened epithelial scales. Trophic ulcers at points of
pressure, as over the tuberosities of the ischium, are common in
the terminal state. They are indolent, gangrenous and show little
tendency 1o heal. The mucosa of the tongue becomes covered
with a thick coating and sores develop on the teeth, As a rule
these changes appear only in the later part of the disease and in
the earlier stages no changes in these membranes are to be found.
As a rule, the sub-dermal fat of the paralvzed extremities finally
becomes atrophic.

Blood —On account of the lack of a well-established normal
standard in each of the various species, blood counts and haemo-
globin tests are unsatisfactory and we must rely, for judgment
as to the haemic state, entirely on the general appearance of the
blood and on the tissues in which it circulates, also on the morpho-
logical variations in the character of the cells, With these points
as the basis of our comparison we believe that, as a rule, little
or no change in the morphology of the blood takes place, except
in the later stages of the disease, where many complicating con-
ditions arise.  We have been unable to substantiate the increase
of eosinophiles described by Neusser in man ( Weiner Klinische
Wochenschrift. Nr. 3. 1892), nor the lvmphocvtosis found by
Reider (Beitrage zur kentnisse der leucocyvten, 1892). Leuco-
cytosis naturally develops in the terminal conditions, as do also
the varions tyvpes of abnormal red cells (see cases X and XI).
When one considers the very extensive disease of the bone mar-
row and the frequency with which, in other conditions, eosino-



PLATE IIl. CASE NUMBER §—THORAX OF GOLDEXN BABOOX,

Showing marked deformity of the thorax.
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philia accompanies such disturhance, one would naturally expect
a relative increase, at least in the eosinophilic cells, Though
this does not appear to be the case in the instances observed by
ts, it is guite possible that in the earlicr stages, when involvement
of the bone marrow begins the conditions mav be present and
subsequently disappear. The gross appearances of the blood, in
termmal cases, exhibit the usual characteristics of extreme
anaemia and coagulation is oftentimes very much retarded.

Muscles —No definite alteration, wh
other than entirely secondary, has been found in the muscles.
There are no changes in those of the paralyzed extremilies, except
a general wasting with fat absorption, though occasionally there
is a relative over-deposition of adipose. The muscle cells be-
come atrophied, but no nodes of disintegration or of nuclear pro-
literation have been seen and the atrophy seems to he entirely
ene of disuse, occasiomally accompanied by a pressure-atrophy
iollowing over-deposit of fat. The muscles away from the im-
mediately involved extremities show no changes, except such as
are entirely dependent on the sccondary conditions induced by
the discase. No lesions of the smooth muscle distribution have
been found.

Osseons Systeni—Discase of the hony tissue appears to us o
be the essential characteristic of the disorder and it is on these
changes that we claszifv the disease as osteomalacia, identical in
all its essential particulars with the condition so fully described
as it occurs in man and the domestic animals.

All the bones of the body, even those of the skull, eventually
become involved. The changes are most obvious and deformity
most prominent in those bones which mayv be looked upon as
the supporting framework of the hody; these are the bones of
the lower extremities, particularly the femurs, the spinal column
and those of the thoracic cage, The pelvis is relatively much
less deformed than in man, probably because the weight of the
hody is less suspended on these bones in the monkevs, which
ordinarily use the npper extremities for the purposes of locomo-
tion, together with the lower. Very likely it is for this same
reason that the thorax shows very early and much more pro-
nounced deformities than is the eases in the human.

(e of the very carliest osseous deformities, conzists in a how-
ing, usually a posterior kyphosis of the spinal column, most
marked in the dorsal region associated with a marked hypertrophy
of the lumbar and sacral vertebrac. Lateral deviations are, in
our experience, out of the ordinary.  This deformity is quite as

] :
ich can be looked upon as
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irequent in the straight-backed monkeys (sve plate 2) as in
those which present a normally curved spinal column, The
position, already described, which the animal carly begins to
assume is doubtless largely responsible for this very marked de-
formity.

The thorax presents some of the most typical malformations.
The lower ribs generally become more widely separated, while
the upper onés, particularly those to which the pectorals are
attached, become bowed in. ing a peculiar letter

S deformiity [see plate 3 s a throwing

at Digeon
breast” (see plate 3. The points of ju e of the ribs with
the costal cartilages become enlareed, causing nodes like those
typically seen in rachitis (the “rachitic rosarv”™ ). Special types
of deformity of the thorax may be seen, depending largely on
the physical habits of the particular animal and on the character
of the spinal column deformity.

The bones of the lower extremity are usually more or less
deformed, ununited fractures may be present, surrounded by un-
calcified fibrous calluz.  As a rule, an outward lateral curvature
iz presented, but on account of the carly paralysis and since the
animal very soon learns 1o support itself on the upper extremities,
swinging the body between the arms as in using crutches, the
relief of weight from the lower extremitics douhtless prevents
extreme deformity: of the bones. Tn our opinion the bony
changes are inangurated in the bones of the lower extremities,
if we may judge from the svmptoms first manifested and from
the carliest development of deformity.  The ends of all the long
hones frequently become enlarged.

Changes in the pelvis are not very marked and, as a rule; the
form is fairly well preserved, but, consequent upon deviations
of the column, various lateral deflections mav he seen. The most
frequent deformity, while not really one of the pelvis itself, is
the development of an unusually acute angle at the juncture with
the lumbar and =sacral eolumn,

Deformities in the upper extremities are not usually present,
except for increase in size of the epyphyseal ends of the bones
and, as a rule. these appear rather late in the disease. This is
probably due to the fact that involvement of the upper extremities
of the animal are among the very later stages of the disease, and
ordinarily before the animal has proceeded so far he has either
succumbed to the terminal processes or, having become unfit for
exhibition, has been killed.
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Deformities of the skall have not been noted by us, although
the bones are found extensively softened and thickened.

There is no question in our minds bot that the degree of de-
formity is dependent mostly on the amonnt of weight or pressure
to which the individual bones are subjected, since, in the various
parts of the body, all of them are found o show the 1
pathological changes in about equal degree, t
that they dre inauncurated in 1l
column. In the terminal cor
petrons portion of the tempo
a scalpel without previous decalcificarion

As a rule, where secondary injury is not present, the
bones prezent on their external surface verv little indication of
o, Periosbtis occurs,

disease and none of inflammatory reacti
we believe, only from some outside cause and generally the bone
is smooth, thongh the epyphyseal ends appear svmmetrically swol-
len.  The animals ordinarily evince little or no pain on pressure
of the bone, even to the point of crushing it, for in a large pro-
portion of cases the femurs, for instance. may readily be broken
with the Angers.  Ohne must remember in this respect, however,
that many of thesc animals do not appear to be verv sensitive
to pain from any cause.

The gross appearance of the sectioned bone varies greatly.
Generally the compact external plates are considerably thinned,
the marrow space being considerably increased. As a rule, the
outer shell presents a certain amount of lime salts and is still
more or less hard, but in some cases, particularly near the epvphy-
seal ends of the bhone, it 1s found to he soft or semi-elasiic,
resembling in its physical attributes eartilage more than bone.
The periostium shows no notable change in most cases.  In the
cases of the large flat bones, the entire thickness is transformed
into an even grevish semi-cartilaginous material,

The bone marrow also varies greatly in appearance: in
places, usually in the shafts of the long bones. it is bright red
in color and presents semi-solid areas resembling nodules of
cartilage. In the epyphyseal ends, and sometimes throughout
the shaft as well, the medulla is represented by a diffuse soft
grevish mucoid material in which fine spicules of semi-cartila-
ginous hone are found representing the normal compact frame-
work of the marrow and cancellous portions.  Where cartilage
and bone are closely united, as over the head of the femur or
between the vertebrae, the marrow scems to have extended into
and replaced the cartilage to a large extent.  Ocecasional cyvstic
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cavities are found both in the cancellous portions and in the
marrow proper; these spaces are generally filled by a semi-
fluid, mucoid or colloid material,

The microscopic alterations vary and apparently without direct
relationship in any instances to the special animal or to the cir-
cumstance under which the discase developed. Thus in some
of our cases, though the animal was young, the alterations are
typically those described by Kaufman and others as the “semle”
type Of osteomalacia. This is sometimes associated with what
Kauiman also classifies as “Ecte, ' lacia,” in so far
as we may rest our diagnosis on
diseased bone. In our opinion the
the changes represent but stages in {he sa |
tic or senile tvpe apparently being but a more adva

Some oi the bones show an almost complete replacement of
the normal marrow tissue by compact masses of cells; small
round cells, multinuclear giant cells, and large polvmorphous
cells, the elongated processes of which form a supporting stroma.
Blood vessels, most of them newly formed, are found quite
abundantly and about them are seen plasma cells. Extravasa-
tions of blood, with resulting disintegration and pigment deposi-
tion, are seen commonly, The giant cells are very numerous
in places and are so distributed throughout the tissue as to closely
resemble the structure of giant-celled sarcoma (see plate 8, I'ig.
B). As a rule, in these instances the endostium is largely re-
placed by an incomplete laver of large osteoclasts about which
absorption of the compact tissue is obviously taking place (sece
plate 5. Fig. A). Absorption of lime salts and removal of the
organic framework oi the bone apparently takes place jointly and
at the same time. In many of the cases marked lacunar absorp-
tion is also apparent in the compact tissue. In general, no cffort
toward the formation of new bone or cartilage is to be seen;
but occasionally areas are found, notably in the epyphyseal ends,
where nodules of a typical cartilage are being formed (see plate 6,
Fig. A). but in none is calcification taking place, the processes
not even extending on to the formation of osteoid tissue. In
some bones, and these we helieve to be taken from the more
slowly progressive cases or those in which for the time being the
disease has heen arrested, this abnormal marrow has been re-
placed by a mucoid tissue (see plate 6, Fig. B), which has occa-
sionally broken down into a fluid, forming the cysts mentioned
above. Where marrow destruction is so extreme, as in speci-
mens of this kind, it is difficult to understand how regeneration

nced state.
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of the red corpuscles can take place, hence more or less anaemia
must be expected as a direct sequence of these lesions.

Another type of changes found partly in the same skeleton as
the above, and also alone in separate cases, comprises the altera-
tions described as typifving true osteomalacia. I[n these bones
lacunar absorption is not apparent, but instead the marrow is
limited off from the compact tissue by a relatively norn
tium which encloses no osteoclasts but internal to which is found
a layer of osteoid tissue, possessing all the o 1 f
normal bone, but from which the lime salts | 1
Except in this one particular the tissue scems in many wa:
be normal (see plate 5, Fig. C). In places, however, the osteoid
laver, particularly about the larger Haversian canals, is becom-
ing infiltrated by large polvgonal cells, small round cells, and
new blood vessels are beginning to form irom those originally
in the Haversian canal (sce plate 7, Figs. A. and B), appar-
ently tending toward the condition noted in the so-called marantic
CasCs,

Fascular System.—Changes in the heart are neither character-
istic nor constant. Fatty degeneration of the myocardium is,
however, not infrequently found, and in the acute terminal cases
parenchymatous alterations may be present.

The arteries also occasionally show fattv degeneration of the
intima, as a rule, more pronounced in the larger trunks. Some
of the smaller visceral vessels show occasional interstitial increase
or arterio-capillary fibrosis; and hyaline degeneration, particu-
larly in the vessels of the brain and cord, is not infrequent.

Digestive Tract.—No changes except a general anacmia have
been observed and the clinical manifestations indicated normal
digestive function except in the later stages of the disease.

Pancreas and Digestive Glands—No lesions hearing on the
disease have been discovered.

Lizer—More or less pronounced fatty degeneration is usually
seen, probably largely the result of chronic congestion which is
almost invariably present. Not infrequently perivascular inter-
stitial hyvperplasia. sometimes with round-celled infiltration and
active interstitial hepatitis. is found.

Respiratery Tract.—Dronchitis is ordinarily present in the mid-
dle or later stages of the disease; not infrequently it extends to
broncho-pnenmonia, which is very often the immediate cause of
death in these cases. Chronic congestion of the lungs is also
very common.  These animals appear particularly prone to tuber-
cular infection, when the process is either most extensive in, or

_—
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entirely localized to, the lungs and the adjacent lvmph nodes,
from which a general infection is very likely to arse,

Spleen and Lywmph Nodes—Congestion and sometimes acute
hyperacmia of these strucheres 15 present,  As a rule, they are
more or less enlareed, due to acute or chronie livperplastic
lvmiphadenitis.

Prucilessy Glands—The
apparently neither increased nor diminished in siae
hodv shows no variations trom the norma i

frequently show:congestion, with shight fatty degens ation of the
cortical cells,

Ureinary Tract,—The kidne \
cengestion with faty and parcochymatons degeneration aud occa-
sionally slight interstitial nephritis.  The bladder exhibits no
alterations and we bave never found it to contain calcareous
deposit, as has been reported in oceasional cases i1 man i Docls,
American Journal of Medical Sciences, p. 490, 13935). We have
not, as vet, studied the urine in these cases.

Grenital Glands—The disease has been found. i our cascs,
most frequent in males, even those presenting the osseous lesions
supposed to be characteristic of “true osteomalacia,” and we are
therciore unahle to state as to the relationship hetween the ovaries
and osteomalacia in the primates, though the bhearing of the puer-
peral state and the development of the discase i man seems to
be well established. It is noteworthy that the primates chiefly
affected rarely reproduce in captivity or show any marked sexual
proclivities.  In so far as we have mvestigated the discase, there
seems 1o he no pathological changes present i the genital glands
of either sex.

Central Nervons System.—Changes in the central nervous sys-
tem are copstant m the well-developed stages of the disease and
the svmptoms arising from this involvement of the brain anel
spinal cordsare among the most characteristic of the conditions,
tending to overshadow the osseous alterations,  Probably for this
reason the condition has been commonly leoked upon as a primary
disease of the central nervous system and it was along these lines
that we first undertook the study of the malady, In the light
of more recent ohservation it appears to us that the osseous lesions
precede those of the central nervous organs, which are probably
secondary, though we must not forget that some observers still
leok upon the osteomalacia as a tropho-neurosis (Fehling: see
Mallard, “Osteomalacie & forme nerveuse.” Dul. Soe. med. d.
hop. de Lyon, 1903, 11). It does not appear at all strange that
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the disease should have been so long considered as one primarily
of the nervons organs, since in the study of these animals it s
often impozsible 1o properly inspect or palpate thenn, and we are
more dependent on the study of the movements of the animals,
From simple observation alone, one canuot fail to be impressed
with the idea that the discase is chieflv a muscular of nervous

-'-i-\_n"_ L

disorder, and it i3 only when we are able to closely |
animals that the earlier changes in the bones with their delornn

ties ¢an be made ont.  In reviewing the |

s 1t oceurs in man, we have been struck with the
of the nervous lesions which accompan:
probably because the prominence of the oss cons changes has
vvershadowed them.  Many otherwise careful descriptions of the
disease entirely omit this important sy

It is probable that the malnutrition and a
pany the discase are largely responsible for the lesions of the
central nervous organs, but these alone, to our minds, do not
satisfactorily explain all the changes which we have found in
the hrain and spinal cord.  Doubtless the deformity of the spinal
column with pressure on the cord, posterior root ganglia and
nerve roots, causes certain of the lesions, but in our opinion there
is a still more close relationship existing between the disease and
these alterations which may he directly and independently. pro-
iluced by the essential etiological factors.  We are as vet unable
to give a plausible explanation of this relationship. It scems
to us most likely the changes develop secondarily or after the
hony lesions are comparatively well advanced, since in one in-
stance, one of the earliest cases studied by us (ease X)) no de-
generative alterations of the spinal cond were found.  Again the
ereat variation in the affected tracts noted in our cases would
apparently indicate that the disease was not a primary or specitic
one of the central nervous svstem for the lesions are not con-
stant but variahle,

The alterations found in the brain consist of chromolitic
changes in the ganglion cells, and of a dilatation of the lyvmph
spaces associated with more or less congestion of the ecrebral
vessels.  The degenerative factors seem to have a particular selee-
tion for the cells of the motor cortex, if we may judge from the
changes found in the spinal cord.

In the cord the most common lesions noted by us have been
degenerations of various tracts, most constantly of the direct and
cross pyramidal tracts: also the columms of Gall and Burdach
{(see case reports). Lesions simulating those of poliomyelitis

naenma which: accom-
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have been seen, and in general changes like those found in the
brain. The blood-vessels of the cord. almost without excep-
tion, show pronounced alterations, and it is highly probable that
these are in a large degree responsible for certain of the degen-
erated cells and fibers. The posterior root ganglia have been
found to show diseased ganglion cells in some of the cases with
a consequent degeneration of the posterior nerve roots. lhe
anterior nerve routs have also occasionally presented deg
fibers.

In concluding this summary of the changes found in tl
tral ‘nervous system, we feel that we can do no better
quote from the conclusions presented in our study concerning
cage paralvais in last vear's report;

“It seems evident that ‘cage paralysis’ as noted by animal men
is not a true disease entity, but that it covers many tyvpes of
paralysis, mostly of spinal origin and probably as numercus as
the like conditions in man.

“From the five cases outlined in this study it seems that the
lesions very closely resemble those of similar and well-recognized
human diseases.”

enerated

cell-

11 Lo

PROGNO=1S,

This condition can never be accounted less than serious.
While a case in its very earliest stage is much more hopeiul
than one that is far advanced. with bones extensively softened,
vet the prognosis as to recovery is always bad. 1In the earlier
and more favorable cases, the disease may apparently be arrested,
From the foregoing pathological lesions it is hardly to be ex-
pected that healing and regeneration of the extensively altered
bones, or of the degenerated nerve tissues, can take place.

TREATMENT.

In respect to the treatment to be recommended and instituted,
we are of the belief that this can only be employed, with any
rational hope of benefit, during the period of incubation, and
with the anticipatory purpose of prevention. It is but seldom,
however, that the necessary advantage of this early knowledge
of the disease is secured, and when the true nature of the trouble
has become apparent it is often too late to resort to the remedial
measures which might have been emploved in the early stages.
We are using freely bone-dust and lime-water in the food and
water of our cases. These substances being practically odorless

S
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and tasteless, are readily partaken of by the amimals.  When the
morbid process of the disease was active, these remedies have
been useless, While these substances may act as a specific rem-
edy, they certainly have a distinctively tonic effect in the cases
i which we have used them. However, our experience, as vet,
is too limited to justify a too hopeful expectation irom these
measures. Evervthing possible should be done to improve the
general health; sunlight, dry and well-ventilated quarters are
absolutely essential, A varied, as well as a nutritions diet, is
very important, Care should be raken
a relatively proper adjustment of both organic and inorganic food
elements.

to select food con

DURATION,

The disease is nearly always continuously progressive, but we
have observed several cases which were subject to at least tem-
porary cessation, covering a period of several months. 1t may
assume an acute or a chronic form. In the former case three
to four months is the average, while mildly progressing forms
may extend over a period of several years hefore a fatal ter-
mination.

CASE T.

Barbary Ape (Macacus iimnus).—The animal had been some
time in captivity or on ship-board before being delivered to the
Parle

On its arrival with a consignment of other animals the veteri-
narian at once noted the condition of paralysis. which seemed to
be fairly typical of the picture usually presented in “cage paraly-
gis. The animal was alzo found to be tubercular, hence was
never placed on exhibition but was kept in the quarantine station
up to the time of its death.

POST-MORTEM. EXAMINATION,

Examination made on date of death.

Body.—Markedly emaciated, tissues very anemic. Heart—
Collapsed, flabby; otherwise apparently normal. Lungs—Both
lungs filled with caseous tubercular masses varying in size from a
pea to a walnut, There is a small area of recent hiemorrhage in
the right middle lobe. Liver.—Vessels congested, a few scattered
tubercles are present. Kidueys—Both are studded with tuber-
cles and the parenchyma shows a general parenchymatous nephri-
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tis. Splecu and Lympl Nodes—DBoth are muoch congested and
are extensively wbercular.  Stomach.—Empty except for a small
amount of yellowish fluid, no food is presemt.  Intestine and Gen-
o-Crimary Tract—Negative. Brainv and Spinal Cord—Gross
examination of the spinal cord afrer it has been hardened, showed
meningitis, most intense at lower levels

MICROSCOPIC ENAMINATION

Cersical Card.—1In the upper
shows & mioderate deeree of chronie thick
amd in places the conneetive tissue ce
dences of recent proliferation, parti :
dre tuite universally injectedl.  In the lower cervical regions the
membrane shows in addition a very marked serous exuodare, which
in places contains a4 good many

SIS bt s wghaappilsy
emng of the wemb

icture show evi-

lencoeytes, chiefly mononuciear
cells, but in places there are a good many polynuclear ones.  The
cellular exudate is most apparent about the blood vessels, which
are mostly congested.

The substance of the cord shows a very general dilatation
of the lymph channels, particularly of the perivascular spaces,
ad i sonte places the laconee in which the cells are lodeed are
also dilated, this without apparent shrinkage of the sanglion
cells.

The vessels of the cord are injected and a few of them show
a slight exudate of small round cells into the adventitia,

Sections compared after the Marchii methad show occasional
degenerated Abers, chielly in the 1mstu_~ri0r tracts and mest numer-
ous in the column of Goll.  Occasional degenerated fibers are also
found in the descending tracts, but nothing like a svstematic de-
generation is evident in them,

Seetions stained with the Neisl blue, show a very general dis-
integration of the chromatic plagues of the ganglion cells, some
of them are still evident but show lack of staining affinity, others
show a finely granular disintegration of the plaques.  These evi-
dences of degeneration are very general and in some places amount
to actual evtoclasis: it is more than probable that many of the
alterations are of post-mortem origin,

Dorsal Segments—5Series of sections taken in the upper, mid
amd lower dorsal segments show alterations very like those de-
scribed in the cervical region, except that the lesions increase in
intensity as the lower lev els are reached and, lhnugh aliogether
similar to those deseribed in the cervical regions, are of much

-
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more marked degree. o the lowest dorsal secments the cellular
exudate is Tound passing into the cord with nerve roots,

Lumbar Cord.—In some places the memngeal exudate has s0
infiltrated the cord that practically a condition of transverse myel-
itis exisis, otherwise the lesions are like those of the superior por-
tions of the cord.

Cawda Equina.—>Sections show o ver ced |
rounid-cell exudation about all the nerve il vl !
bercles are frequent and in some cases have cansed complete
necrosis of the normal structures.

Posterior Koot I;;.JI,.;\.".,'_—:"‘.'L.'L"'['i-'II- it the nosterior root ranzlia
of the lower levels show also an intense procdnctive Hanmmmatiog

apparently following the nerve trun
are not numerous even in those of the conda cgrina, and irom the
condition of the eanghion cells it seems hichly probable that at
least a part of the degenerated Abers are i dlisease of the
ganghon cells,

Conclusion—The condition clearly originated az a tubercular
meningitis and the disease apparently started in the lower portion
of the spinal canal, extending rapidly upward.

K=, Lhgres |_"i,|.|_i,_|! nerve fibera

Case 1n

Contmon Macague (Macocts sliesus ) —This animal formesd
one af a large group of these monkevs amnd was not particularly
ohserved, except that the case was rapidly progressive,

The wasting of the muscles of the rear extremitics was meal-
erately well marked and paralysis of the extremitics was com-
plete when the animal was killed.  Xo trophic uleers had devel-
oped and the hody was not extremely emaciated, for the animal
had continned o take its Tood fairly well, though not so anxiously
as a normal one would.

The grass examination of the cord and brain showed nothing ot
note, and the internal viscera were normal, cxcept for a general
deficiency in fat.

AMITCROSCOPIC EXAMINATICN.

Rrain.—Sections taken through the left motor cortex showed
nothing noteworthy, except a general dilatation of the lvmph
spaces. No degenerated fibers are present in cither the sub-corti-
cal white matter or in the left internal capsule.  Cord.—The mem-

branes of the cord are normal. .
Medulla—Sections prepared by the Busch-Marchii method
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show no degenerated fibers in the pyramids, but a few are present
among the arcnate fibers and in the neighborhood of the nucleus
gracilis and cuncatus. A few degenerated fibers are also
present in the fillet. There is general dilatation of the Ivmph
spaces,

Cervical Cord—The lymph spaces are generally dilated, but
otherwise the general structure is not altered.  Sections prepared
by the Busch-Marchii method show a great many degencrated
fhibers in the posterior tracts, particularly in the column of Goll.
The most radial fibers in Burdach's tract do not seem to be
affected. There is also a marked general degeneration in the
fibers of the direct cerebellar tract and a few scattering degen-
erated fibers in the antero-lateral tract, also an occasional one in
the direct pyramidal and in the anterior ground bundle.

Sections stained by the method of Neis! show a general chroma-
tolysis in the cells of the anterior horns; the alteration is so gen-
eral that it is likely largely due to post-mortem changes.

Dorsal Cord —Sections through the upper dorsal levels show
alterations similar to those found in the cervical segments as
regards the degenerated tracts, except that the column of Burdach
is relatively more involyed.

The mid-dorsal region presents an area of myelitic softening in
which all the structures of the cord are extensively necrosed and
the entire mass is permeated by extravasated blood mingled with
broken-down masses of myeline,

The lower dorsal segments show extensive degeneration of the
direct and crossed pyramidal tracts and numerous degenerated
fibers in the anterio-lateral and the anterior ground bundle; a few
scattering degenerated fibers are also present in the posterior
tracts, but these columns are in general free from degenerations.
The blood vessels in the grev matter are quite extensively con-
gested and areas of myelitic degeneration are frequent.

Lumbar and Sacral Cord —The degenerations present are al-
most exclusively limited to the descending columns.

Pasterior Root Ganglia.—No alterations are evident above the
level of myelitis. Ganglia corresponding to the area of soften-
ing show a few small patches of cellular exudation and a shrink-
age of some of the ganglion cells,

Blood I"essels—The blood vessels throughout the spinal cord,
with the exception of the area of soitening, show no apparent
changes.

The case is clearly one of transverse mvelitis of the mid-dorsal
cord with the descending degenerations below the lesion and the

o
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usual ascending degeneration above. Aside from this the cord
seems to have been normal and the cause of the myelitis is not

apparent.

CUASE 111,

Perzet Monkey (Cercopithecus lalandii)—The animal pre-
sented the general clinical manifestations of cage paralysis. 3Six

weeks elapsed between the time of the first observation of the dis-

ease and the death of the amimal. During this period the monkey
emaciated moderately and progressive atrophy of the rear extrem-
ities have become marked.

The autopsy, which was periormed by Dr. Blair, showed mod-
erate general emaciation with marked atrophy of the hind ex-
tremities from the pelvis down. There was a large deep indolent
appearing ulceration of the tissues over each tuberosity of the
ischium. The leart was in diastole and normal.  The fungs were
normal. The lizer was congested. The kidincys were moderately
congested, The bladder was well filled with urine and was other-
wise normal. The stomach, pancreas and intestines were normal
throughout. Brain and Spinal Cord —Gross examination shows
no lesions in either brain or coril.

MICROSCOPIC EXAMINATION,

Ceroical Cord —Microscopically, the spinal cord in the cervical
region shows a considerable number of degenerated fibers in the
direct and crossed pyramidal tracts and in the antero-lateral tracts.
Degenerated fibers are also found in the anterior nerve roots.
Examination of the ganglion cells of the anterior horns shows
very marked atrophy, in many cases amounting to actual cyto-
clasis. Oithers of the cells are elongated, the chromatic plaques
are missing and the cells show atrophy to a marked degree.

Dorsal Cord—The descending degeneration present in the cer-
vical segments is also present in the dorsal cord, and in addition
occasional degenerated fibers are present in the colummns af Goll
and Burdach. The ganglion cells of the anterior horn in these
levels show also the same marked degeneration as was found in
the cervical regions, but the degenerated cells are much more nu-
merous here than in the cervical levels,  Sections of some of the
posterior oot ganglia from these levels show atrophy of certain
cells, together with the degeneration of some of the fibers orig-
inating in the ganglia. The nerve trunks surrounding the cord

show a good many degenerated fihers.
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The blood vessels show no abnormality except in those areas of
the anterior horns where the degenerated cells appear most fre-
quent; here there seems 10 be perivascular gliomatosis of slight
degree,

Lambar Cord —Alterations in the lombar cord do not differ
irom those found in the cervical and dorsal levels

Canclusions—A descending degeneration with poliomvelitis is
disseminated throughout the cord, becoming more marked in the
lower levels where the posterior root lia 3 i
-:auﬂing degeneration of 150 '.LLU' fibers in the asce

It is a little difficult to rec: -m ' :
cord without assmming some the « |1 lon, and in
all probability this was present. [t is probable, however, that the
lesions that gave rise to the most markerd :C_'.'1:I'5-ix'-:'|15=- were the
poliomyelitic changes,

g tracts.
enerations found in this

CAsE 1v.

Macocus nemestrings.—The animal exhibited the atrophies in a
moderate degree, and the disease was of rather recent onset.  The
anmimal was killed by chloroform and the general post-mortem
examination showed nothing of note.  No gross alterations were
evident in the brain or cord.

Microscopically, the lesions present throughout the cord con-
sisted of an atrophy and degeneration of the cells of the anterior
horn, particularly in the lower dorsal and lumbar regions, but
present also, though in lesser degree, in the cervical levels.

Uccasional degenerated fibers were found, scattered irregularly
throughout the ascending as well as descending tracts, but no defi-
nite svstematic degeneration was present.

Vascular alterations, chiefly an acute exudative arteritis. was
present in the anterior horns in a few patches, and elsewhere many
of the smaller vessels showed a chronic proliferative arteritis; the
larger vessels seem to he free from these changes.

Conclusions—This case apparently represents one of poliomyel-
itis of rather recent origin associated with a chronic proliferative
arteritis of the smaller vessels of the cord,

CasE .

Golden Baboon (Papio babuin) —This animal presented the
typical clinical mamfestations of “cage paralysis.” Its case was
a mildly progressing one, extending over a period of two vears,
before terminating fatally. At times the animal suffered from

F—— N
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bremchitis, ts general condition, however, remained good. It

did not attempt to climb about the cage, but =at on the Hoor con-
stantly, generally with the hind limbs flexed.

PORT=-MORTEM SUMMARY.

Bady—Fairly well nowurished., Hearr—1
Lungs—5Show acute broncho-pneumon
Kidnevs—Congested. Spleen and Ly
Stomach—Contains no  feod; anaemic,
Genrto-Urinary Tract—Negative.  Osseons
and ribs showed extensive change
and almost entirely eartilaginous:
of the spinal columm, especially in the mi
regions.  The vertebrae easily cut through and
cellar cavities and intense congestion,

were much de

» lateral curvature
rsal and lumbar
showed large can-

CASE VI

Sapajon (Cebus hvpolenens)—This animal was in poor health
at the time of entrance, and was only on exhibition a very short
time when svmptoms of “cage paralysis” were noted.  The case
was one that might be classed as acnte. Abount ecight weeks
clapsed from observation of first svmptoms till death.

POST-MORTEM SUMMARY.

Bodv.—Poorly nourished and marked atrophy, especially of
|JOS'[CI‘{UF extremities.  Heart.—In svstole and normal. Lungs.
Pigmented ; otherwize normal.  Lizer—Chronic  congestion.
Kidnevs—Congested.  Stomach—Empty; catarrhal and anaemic
mucosa,  Jatestines—Catarrhal enteritis.  Gendto-Urinary Tract,
—Normal. Osscous System.—General degeneration.  Long bones
decaleified, soft and easilv fractured.  Ribs and sternum almost
entirely cartilaginous amd considerably distorted, especially ster-
it andd ribs,

CASE vILL

Sapajou (Cebus hypoleucus).—This animal had been on exhi-
hition only a few months when it showed the first characteristic
symptoms of “cage paralysis.”  The discase ran a rapid and con-
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tinuously progressive course, terminating fatally in about ten
weeks from the tme the first symptoms were noted. Reflexes
totally absent from posterior extremitics.

FOST-MORTEM SUMMARY,

Body.—Shows marked emaciation. Hearf.—Diastole, normal.
Lungs—>5Slight bronchial catarth. Liver—Congested. Kidneys.
—Congested. Spleen and Lymph Nodes—Marked anaemia.
Stomach and Intestines—Show marked anaemia. Genito-Uri-
nary Tract.—Negative, Osseous System—Generalized decaleifi-
cation. All long benes fracture under slight strain.  Vertebrae
soft and easilv cut through with scalpel. Ribs and sternum
almost entirely cartilaginous.

CASE VIIL

Golden Baboon (Papio babuin).—This animal had been on ex-
hibition about two years before svmptoms of “cage paralysis”
were manifested. Its case covered a period of about six months.
Emaciation, mildly progressive. Persistent hronchial cough.

POST=-AMORTEM SUMMARY, i

Body.— Poorly nourished ; superficial ulcerations at base of the
tail and over the point of the ischium. Heart—Fatty, soit and
flabby. Lings—DBronchitis; heavily oedematous throughout.
Lizer—Congested. Kidneys—Congested ; parenchymatous ne-
phritis. Spleen and Lymph Nodes—Anaemic. Stomach and In-
testines—Normal. Genito-Urinary Tract.—Negative. Osseous
System.—All bones show advanced degeneration. Long bones l‘
easily fractured. Thorax greatly distorted, compressed laterally i
and cavity diminished considerably. !

MICROSCOPIC EXAMINATION.

Cervical Cord—The membranes of the cord show a light thick-
ening, but no inflammatory exudate is demonstrable. The vessels
of the membranes are generally thickened and are filled with hlood i
cells, a few show slight haemorrhage by diapedesis. !

The general structure of the cord is not altered, but the lymph J
spaces are notably distended and the blood vessels congested. The
walls of the blood vessels show quite a general hyaline degenera-
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tion and a few of them are surrounded by an area in which the
neuroglia is somewhat thickened. A few of the larger lvinph
spaces are surrounded by narrow zones in which a granular
necrosis is present,  The wanghon cells of the anterior horns show
many evidences of degeneration, some of them are atrophic and
more or less distorted, others show a simple deposition of coarse
granules in their cvtoplasm, while still others show only slight
disintegration of the chromophilic plaques, no constant alteration
is present, and doubtless at least a part of the changes are of post-
mortem origin.  Sections stained by the modified Marchii method
show many degenerated fibers in the posterior columuns, particu-
larly in the column of Goli, in the anterior ground bundle and a
few isolated degenerated fibers in the direct pyramidal tracts.

Dorsal Cord —Changes exactly similar to those described in
the cervical cond are present, except that the column of Burdach
15 more involved in these levels and that relatively fewer degen-
erated fibers are seen in the anterior pyramids.

Lumbwr and Sacral Cord.—General alterations like those of the
upper segments are demonstrable, but degenerated fibers are rela-
tively infrequent in the small posterior columns and are found
only widely separated and in small number in the anterior col-
umns,

Canda Equina.—The vessels of these nerve trunks show quite
extensive hyaline degeneration and some of the trunks show an
increase in the amount of endoncurium, Degencrated fibers are
scattercd throughout in small pumbers, and are not confined to
any particular trunks, they are not so numerous as in the trunks
surronnding the lower dorsal segments, where many degenerated
fibers were demonstrated.

Bones—5Sections taken through the head of the greatly soft-
encd femur show remarkable alterations.  The laver of hyaline
cartilage surrounding the hone is thickened and is found to be
very highly cellular, much more so than normal except in the
carly stage of cartilage formation,  As many as twelve cells may
be fourid in a single lacuna and the arrangement into columns is
disrupted. The blending into osscons tissue takes place in a very
irregular line and at a generally deeper level than in the normal
hone, and, even in the centers of the bony islands, areas of carti-
laginous metaplasia are shown, while the borders of the bony
spicules are blended with mucoid or cartilaginous tissue and occa-
sional osteoclasts are scattered along them. In the greater part
of the head of the bone. circular or oval areas of chondrification
are found, the outer borders of which present radiating columns
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of cartilage cells, while the centers are made up of diffuse hyvaline
tissue containing only occasional cells, a few fibers and an ocea-
sional spicule of incompletely calcified tissue (plate 6. Fig. A
Many of the cartilage cells in these areas show karvokinetic fig-
ures and cell division is evidently actively taking place. The
spaces of the cancellons portion of the bone are for the greater
part completely occupied by mucoid tissue, in places containing
few cells mostly resembling embryvonic connective tissue cells, with
a few scattering leucocytes and plasma cells (plate 6, Fig. B). In
other places the homogenous matrix of mucoid tissue iz densely
infiltrated with cells of many types. polvnuclear leucocyvies, many
of which are eosinophiles, normoblasts, megaloblasts, osteoclasts,
of particularly large size, and small round cells with occasional
plasma cells.  These cellular areas are particularly frequent about
the walls of the blood vessels. Newly formed blood vessels are
frequent.  Pigmentation, as from broken-down red blood eells,
is found in a few areas where apparently small extravasations
from the new vessels has taken place.

In the preparation of this bone for microscopic examination but
slight decalcification was necessary, and before this was begun
the bone could be easily compreszsed between the fingers.

CASE 1X.

Diana Mankey (Ceropithecus diana ) —In this case the paral-
vsis of the posterior extremities was carly manifested.  Animal
continued to take its food well up to within day of death.  Super-
ficial ulcerations developed on several parts of hind limbs. Ema-
ciatiom or atrophy not excessive in this case,

FOST=-MORTEM SUMMARY.

Body—Moderately  emaciated.  Hearf.—Systole,  normal.
Lungs—DBronchitis, Lizer—Congested.  Kidneys.—Congested.
Spleen and Lymph Nodes—Anaemic. Stomach and Intestines.—
Contained considerable partially digested food: mucous mem-
branes anaemic. Genito-Urinary  Troct—XNegative.  Osscons
Svstem—Marked c¢hanges in all the bones. Soft and casily
broken. Thorax and pelvis greatly distorted. Vertebrae easily
cut.

Membranes.—Doth the dura mater and the pia are thickened
throughout their entire course, the thickening being in adult con-
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nective tissue.  The vessels of the membranes show a general con-
gestion and a few minute hacmorrhages are present. but noe cellu-
lar exudation or other evidence of acute inflammatory processes
is present, except for a considerable amount of clear serous efiu-
sion between the membranes, The walls of the meningeal ves-
sels, in some cases, show a moderate degree of hyvaline degenera-
tiomn.

Cervical Cord—The general structure shows no change but
the Ivmphatic spaces are much distended, particularly about the
vessels and the larger ganglion cells, The blood vessels show a
very general periarteritis, the hvperplastic tissue of the adventitia
being highly cellular.  The intima in most instances is also thick-
ciied and a few of the vessels show proliferation of the endo-
thelinm.  Oceasional areas of granular necrosis are present, most
commonly about the larger lvimph spaces and affecting both gray
and white matter. The ganglion cells of the anterior horns show
degenerative alterations, the most irequent of which is eccen-
tricity of the nucleus with granular degeneration of the evtoplasm.
(ther cells appear perfectly normal, while some are atrophicd
and distorted. A good many cells contain many perinuclear gran-
ules which stain black with osmic acid.  Sections prepared by the
csmic acid method show degencrated fibers in large numbers in
the posierior columns, mostly in the column of Goll, in the per-
ipheral portions of the lateral columns and in small numbers in
the cross pyramidal, direct pyvramidal and the anterior ground
bhundle. Degenerated fibers are also demonstrable in the pos-
terior nerve roots in very small numbers, but none can be found
in the anterior nerve roots in these levels,

Dorsal Cord—The alterations are like those of the cervical
cord. but the degenerated fibers occupy a relatively larger part
of the posterior columns and the anterior and lateral portions of
these levels are much less affected, while the degenerated fibers
are more widely separated.

Lumbar and Sacral Cord —Changes like those described above
are present throughout, but relatively fewer fibers are degenerated,
and those found are chieflvy demonstrable in the Tateral columns
and in the outer parts of the posterior tracts,

Rone—Body of dorsal vertebra.  The block required but very
slight decalcification and could be easily cut with an ordinary
sealpel hefore this was done.

The periostinm shows a general thickening in adult fibers and
the connective tissue cells are abnormally numerous, but it does
not present the picture of an active proliferative process. No
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osteoclasts could be demonstrated and the osteogenitic layer of
the periostium cannot be clearly differentiated.

The compact portions of the bone are made up of a frail net-
work of thin plates and spicules, and in many of these narrow
septs the Haversian canal is occupicd by tissue similar to that to
be deseribed as oceupying the cancellons crypts.  These spaces
are filled, to the exclusion of fat, by a dense mass of cells, the
integers of which are for the greater part mononuclear cells re-
sembling lymphoeytes; with these are associated polvmuclear leu-
cocvtes, among which eosinophiles are very common red blood
cells, largely nucleated ; plasma cells and large polymorphous cells
which have long slender processes that apparently make up the
chief framework of the tissue, The endostium is ennirely want-
ing in many places; in a few others it is represented by a nearly
normal, though highly cellular membrane, but, as a rule, the cal-
careous tissue changes direetly into the marrow pulp or to a layer
of large cubical, or polvgonal, cells, among which are frequent
larger polynuclear osteoclasts (plate 5. Fig. A).  Thin walled
blood vessels are very numerous in the cellular pulp, and hlaod
cells, both nucleated and nonnucleated, are seattered throughout.
In a good many areas masses of brown pigment are found, evi-
dently resulting irom the breaking down of blood, Giant cells
are very numerous throughout this pulp and the cvtoplasm of
some of them appear to contain calcareous granules, The gen-
eral appearance of this pulp, the stoma of which i$ very scant,
resemibles almost identically a giant celled sarcoma.

CASE X.

Macague ( Macacus cynomolgns ) —This was a mildly progress-
ing case of “cage paralysis,” extending over a period of one year.
Only at the late stage of the disease were emaciation and atroj hy
of hind limbs marked features.

POST-MORTEM  SUMMARY,

Bodv—Shows marked atrophy : curvature of spine, Heart.—
Diastole, normal,  Lungs.—DPigmented ; otherwise normal.  Liver.
—Congested.  Kidneys.—Congested. Spleen and Lymph Nodes.
—Congested.  Stomach and Infestines—Anaemic.  Genito-
Urinary Tract—Negative. Osscons Svstem.—All bones show
general softening. Thorax laterally compressed.  Ribs almost en-

—
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tirely cartilaginous, Lumbar vertcbrae enlarged. soitened, and
showing quite extensive anterior curvatire.

Blood Examination (specimen taken from ear, just before ani-
mal was killed ) —Haemoglobin 65 per cent (Dare). On draw-
ing the blood it was found to be abnormally light in color and to
How very slowly, being of a somewhat gelatinous consistency like
the blood in lenchaemia. It clotted rapidly, but the resulting clot
wis not so firm and compact as normal.

The red cells are found to vary greatly in size, many microcyvies
and macrocytes being present.  Poikilocytes are numerous, but
no degenerated cells were found. A few normoblasts were found
and a few megaloblasts. PBlood plates are very numerous.  Leu-
cocvies are found to be relatively very irequent, a few of them
are pigmented, and one very large mononuclear leucocyte was
found., The differential leneoeyte count shows:

Palvnuelear neutrophiles. .. ... ... 67,0 per cent.
B el e -1 S
NIGHONUCTEATE s s i v oy s s O S

AT A 4] W PP ol e M S OO, 1 o
Eosinophiles s o e v iy LG i
Basophiles ... e cmmaves ranrssina s 1.0

The granules in the cosinophilic cells are notably smaller than
i man, otherwise the cells do not appear to diffier much from
those found in the human.

Bone Marvoze (Smear).—Many abnormal cells are present.
Giant cells, for the greater part polynuclear, with eosinophilic
granulation are numerons.  In some of them a typical karvokinesis
is demonstrable while large megaloblasts showing almost any
stage of karvokinesis are not infrequent.  Dividing normablasts
are common. Notable is the large number of leucocytes with
basophilic granulation, the granules being notably smaller than in
man. Phagoevtic cells, lencocytes and giant cells are very com-
mon. Many of the ervthrocytes present show very extreme de-
generative alterations and free pigment aranules are cominonly
found.

MICROSCOPIC EXAMINATION,

Cereical Cord—The membranes of the cord show nothing
abnormal. There is slight irritation of the perivascular and peri-
cellular lymph spaces and some of them contain slight exudation
of small round cells. The ganglion cells of the anterior horns
show no alteration. Segments prepared by the Busch modifica-
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tion of the Marchii method show no degenerated fibers either in
the columns of the cord or in the surrounding nerve trunks.

Darsal Cord —The same changes noted in the cervical cord
are also present in the dorsal segments, A few of the ganglion
cells show, however, an abnormal brownish pigmentation. No
degenerated fibers are demonstrable by the Buseh method.

Lyntbar and Sacral Cords —Changes similar to those described
above are present. The entire spinal cord as represented by
these sections may be said to be practically normal.

Spleen.—The blood vessels are markedly congested through-
out and there is a general extravasation of red blood cells through
the splenic pulp.  The Malpighian bodies show many evidences
of acute lvmphoid hvperplasia. Extensive areas of pigmentation
are present in places. apparently resulting from the breaking
down of many red hlood cells,

Bone—Shaft of fennr—The fatty tissue of the marrow is
largely replaced by dense masses of mononuclear and polvnuclear
lencocytes, fibroblastic and plasma eells, among which are found
frequent multinuclear and mononuclear giant cells.  Evidences
of karvokinetic division are frequent among these cells, but in
places fibroblastic cells predominate and a mucoid-like tissue is
found replacing the marrow.  Osteoclasts are found abundantly
at the juncture with the compact tissue and these cells have largely
replaced the endostinm and, in places, are evidently causing active
resorption of the osseous tissue.  Some of the larger Haversian
canals in the compact hone are surrounded by osteoid tissue from
which the lime salts have evidently been removed leaving the
general structure very similar to that of normal bone with the
exception that the bone cells have become considerably altered.
heing larger. more numerons, and presenting evidences of repro-
duction, Osteoclasts are absent, except in the larger of these
spaces, and the process does not seem o be primarily lazunar
absorption.

CASE XL

Sapajon (Cebns Eypolencns).—This animal had been in cap-
tivity several vears before being deposited at the Park.  Paral-
vsis was not a feature of this case and reflexes were present in
the hind limbs. On palpation a considerable alteration in the
shape of thorax and especially of the sternum was found.  The
animal was killed in the early stage of the disease. which prohahly
accounts for the absence of anesthesias of the posterior extremi-

ties.

b

.
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POST-MORTEM  SUSMMARY.

Body.—Shows marked emaciation. Heart.—Normal.  Luugs.
—Bronchitis. Lizver—Congested. Kidneys—Congested. Spleen
and Lymph Nodes—Anaemic. Stomach and [ntestines—Lon-
tained considerable partially digested food. Mucous membranes,
anaemic. Osseons System—All the bones softened, easily frac-
tured, The long bones consisting of a thin rim of compact tissue,
containing thin gelatinous blood-stained marrow,

Bload Exammation made immediately before death.—The blood
presented less gross changes than in the previous case. clotted
more naturally and was less gelatinous in character. Haemo-
globin determined by the Dare instrument showed 74 per cent.

The size of the red cells varies considerably, both macrocytes
and microcvtes being present.  Poikilocytosis is marked, hut
the relative amount of haemoglobin staining is about natural.
Megaloblasts and large mononuclear leucocytes, occasionally
showing cell division, are to be found in considerable frequency,
and a few normoblasts are also present.  No cells showing cyvto-
plasmic degeneration were found,

A few pigmented lencocvtes, both lymphocytes and polynu-
clears, were found. The differential leneocvte count shows the
following :

Palyvnuclear meutrophiles. ... ..., . 56,5 per cent.
ERpNOETIng Lo e e i Tk
SO CIeaTE L L e sk e e
e bk R R 0.5
] P e e e 4.3
AN S S e s s S s 1.0 4

Cerpical Cord.—Membranes of cord. negative. Dilatation of
the Ivmphatic channels. particularly of the perivascular and peri-
cellular spaces. Some of the blood vessels show slight hvaline
degeneration.  The ganglion cells of the anterior horns show
nothing abnormal.

Seattered degenerated fbers are present throughont the entire
transverse section of the cords.  They are widely separated and
are apparently no more abundant in one column than in another,
Collectively they are very few, as compared with the normal
medullated fibers,

Dorsal, Lumbar and Sacral Cord —The changes throughout
these levels are similar to those present in the cervical cord.

Spleen—The blood vessels thronghout are markedly congested
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and extravasations of red cells into the splenic pulp are present,
in greater or less degree, throughout the emtire tissue.  Exten-
sive destruction of these cells is taking place and pigmentation
resolting from this LE:~111|L3.::-.11|:||1 is general throughout. The
Malpighian bodies in this species appear to be very small, but in
places they have been encroached upon by a chronic perarteritis.

Bone.—Shaft of Fenr. The marrow is completely replaced
by a dense mass of cells, among which mononuclears and epithe-
liod cells appear most frequently, | ‘olynuclear lencoevtes, fibro-
blasts single and muliinucleated giant cells are also frequent.
MNormoblasts are found in bt relatively small number and exten-
sive destruction of blood cells appears to be taking place, as evi-
denced by the presence of phagocvtic endotheliod cells, the cyto-
plasm of which is literally erammed with broken down red cells.
The endostium is intact in most places, but in other arcas is large Iv
replaced by groups of osteoclasts which are evidently causing ah-
sarption of the adjacent compact tissue. The Haversian canals
of the compact bone are surrounded by broad zones of homo-
geneons osteoid tissne which is limited from the compact bone
by a fibrons band resembling endostium.  Extravasation of red
blood cells into this tissue is present in places, but in other areas
it is strictly osteoid in character, though, as a rule, the Haversian
vessels in the larger areas are surrounded by cellular tissue resem-
bling that of the marrow. A few of these spaces show an appar-
eit eartilaginous formation resulting in replacement of the vessels
and normal tissue.  Not inirequently the blood vessels appear to
be plugged by hvaline thrombi,

CONCLUSION.

We by no means consider this presentation of osteomalacia, as
it occurs in the Primates, conclusive or final.  The question is of
the greatest possible importance to Zoological societies, and until
some definite means of prevention can be devised, the subject can
be looked upon as hittle more than opened. It is, therefore, our pur-
pose in the future to study particularly the genesis of the disease
and its treatment. For this reason it is first imperative that
an especially careful study of the urine in the malady be made,
particularly as to its increase in content of hone salts and as to
the presence or absence of lactic acid in both urine and blood,  We
also propose to thoroughly investicate the condition as affected
by the administration of the extracts of the ductless glands, nota-
by those of the thyroid and adrenal,
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The relationship of food 1o the development of osteomalacia
must be fully entered into, as well as the effects of ordinary
hygenic measures.

The truly remarkable success attained in the treatment of the
puerpural forms by castration in man, indicates the possibility
of securing some beneficial resulis by this method in animals also,

Perhaps of even greater importance, however, is the direct hear-
ing, which study of this condition in the primates, the species most
closely related to man, may have on the understanding of the
whole subject of osteomalacea, particularly since it is here s
ble to undertake problems in experimental mvestigation, espe-
cially along the lines of therapeusis, of immediate bearing and
value to human medicine, methods which may not be justifiable
to first attempt on man and which, on account of great variation
On species status are of uncertain value when conducted with
domestic or the ordinary laboratory animals,

In conclusion we mayv summarize the result of our study as
follows: “Cage paralysis,” as seen in Primates in captivity, is
osteomalacia.  The diffcrentiation of some anthors into senile,
marantic and true osteomalacia does not hold in the memkeys,

The disease is very frequent in monkevs in captivity, but proba-
bly docs not oceur in the wild (Hornaday, Report New York
Zoological Society, 1903, p. 116).

The disease as it appears in Primates is chieflv characterized
by decalcification of the bones, but degenerative lesions of the
central nervons organs are. though probably secomdary. an essen-
tial manifestation of the discase,

The etiology is unknown,
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PLATE VII
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PLATE VIIL
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PLATE IX.

Frovne A —Case Now 11, Section of bone marruw, showing
almast complete dispdacement of fat cells by ceflular
tissue, B, oamd L., cc.oroobj, 3 .

Ficrex B.—Caze No, 11, Smear of bone marrow, showing
clementary constituents of tisue shown in
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PLATE X.

Fiovke A.—Case No, 0. Degeneration of nerve fileri in
anterior columns of spinal cord,  {ATarchii
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Frovmg B —Case Noog. Same. Boapd L. oc. r.obl §
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OBSERVATIONS ON THE MENTAL CAPACITY
AND HABITS OF POISONOUS SERPENTS,

By RAYMOND L. DITMARS,
CURATOF OF REPTILES,

HE Reptile House of the New York Zoological Park serves
two important purposes. The first, and liest known, is
the maintenance of a thoroughly representative collection of rep-
tiles and batrachians for public exhibition, descriptively labeled,
and provided with maps and charts illustrating classification and
distribution. Its second purpose is to afford opportunities to
observe, from a sympathetic standpoint, the habits of groups,
genera and species of particular interest, and to record in print
such observations as tend to increase our knowledge of the rep-
tilian world. That line of work began very shortly after the
opening of the Park.*

To accurately describe the habits of reptiles, great care and a
thoroughly sympathetic interest are necessary. The actions of a
single captive specimen are apt to be very misleading. 11 accepted
as illustrating the habits generally of the various species of a
genus, or even the habit of the single species it represents, the
resulting description would be possibly interesting as popular read-

# The following articles by the Curator of Reptiles have appeared in publica-
tions of the New York Zoological Society @ Turtles, Terraping and Tortoises.—
Bulletin No. 4. Noteworthy New Reptiles.—DBulletin No. 7. Poisonous Ser-

ts of the New World. —Bulletin No. 11, Poisonous Serpents of the 0Old
Varld.—Bulletin No. 12, The Big Serpents —DBulletin No. rg. The Giant
Tortoises. —=ixth Annual Report.  Ohservations on the Development of Reptiles,
with Notes on Feeding Reptiles in Captivity. —Seventh Annual Report.  Ob-
servations on Lacertilianz.—Eighth Annual Report.
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actual con

ing matter, but might fall far short of represeiting
ditions. In order to write a life history of value, the suud
Possess a series of specimens.  He must note the actions of in
viduals, and compare one with another. and at ihe '
must appreciate certain conditions appealing to tl
creature in a wild state.  Once again the writer 1
assertion that the observer must be sym patheti iy 1
otherwise his notes trend toward a mere recital of actions tha
possess no especial significance or value.

The Cobras—The reptile department takes especial pride in
what is probably the most thoroughly representative collection of
living Cobras ever exhibited in the New World, The majority
of these specimens have been in the Park for several years, dur-
ing which time continuous observations have been made, Thus,
in conformity with the ohject already explained, the Cobras, which
have been provided with descriptive labels, and constitute a feature
of great interest to visitors, are now in line for a resume upon
their characteristics as observed in captivity., Combined with
this collection of notes, we offer an account of the Coral Snakes.
The appropriateness of this description will he appreciated by the
explanation that the Coral Snakes (Genus Elaps) are the only
serpents inhabiting the New World which represent the Subfamily
to which the Cobras belong.  As some species of the former oceur
in the United States, notes on their habits are mieresting as illus-
trating the diversity of life evinced by creatures structurally
related.

It is a popular, though incorrect, idea that a venomous snake
may be distinguished by its thick body and wide, triangular head,
the latter very distinct from the neck.  Such is not the case with
the Cobras and their numerous and formidable allies. They
are included in the large Familv Colubridac, embracing the
majority of the harmless snakes. From the harmless snakes the
Cobras differ not in form, but simply in the possession of shart,
permanently erect fangs on the forward part of the upper jaw.
In general outline they appear to be typical harmless snakes,
most of the species elosely resembling in a general way the Indigo
or Gopher Snake (Spilotes corais couperi), a common serpent
of our southern states,

To illustrate the relationship of the Cobras and their allics to
the harmless snakes, it is necessary to present a tabulated classifi-
cation of the Family Colubridae and its divisions. This Family
is divided according to the structure and arrangement of the teeth
of its members.
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Favity CoLvpripag®

Division I, AGLYPHA.
Both jaws with selid 1evth

Sublamilies: Aerochordinge .. . The non-venomous. River
- Snakes,

Colebirinae |, The typiecal harmless
: snakes.

Rlachiodoniinage A single genus and specics.

Division I, OPISTHOGLY PHLA
A pair, or geveral pairs, of groseed fangs in the rear of the
upper jaw.§

sublamilics: Hemlopsinae ... . The peisonous River
- anakes
.|"".‘__."'-.J.,’-.'JJ.'..'r‘f".-.'.'I.'.a.- Aldarge Subfamily Tepre-

sented in both the New
and the Old Worlds and

X COMprising 6o genera,
Elochistodontinge . A single genus and species,

Divesioxn 111, PROTEROGLYPHA
A }]‘-uir of shart, holfowe fangs, in the front of the UPIPEr jiw.
Subfamilies: Hiwfrophiinac. The Sca Snakes,

Elapivac. ... . The Cobras and their alhes:
the Coral Snakes: This Suh-
fumily comprises 2 genera.

Ten specics of Coliras are recognized, and they are widely distributed,
as shown in the following list:

Egyptian Cobra; Asp;  Noja haje;
Y ollow o . flava,
Black-Lipped * anelanoleuca.
Black-N L'r:]!:c‘:'E & o amngricofles. v Afrien.
Yellow-Headed . amcliclar
Gold's ¥ " paldif
Guenther's ai 0 puentheri. |
i Indha, southern
King *  Hamadrvas; *  bugarns Chinn and the
Spectacled & " tripudicrs. | Malay Archipel-
o,
Philippine c *  samarensis. | Philippine Islands

Numerous closely allied serpents inhabit Adrica, India. the
Malay Archipelago and Australia. some of which exhibit a ten-
dency to expand the neck and raise the body from the ground
when angry, but with nene, with the exception of the African
wenus Sepedon, 18 the character so markedly developed as among
the species of Naja. It must be understood, however, that not
all the species of Naja dilate the neck so widely as does the
N. tripudians. In some the character is but slightly developed.
s Buu.t-rng-er's classification iz fallowed

i The Opisthoglyph snakes might be designated as mildly venomous serpents.
Their bites are sq-‘ﬁum attended by symptoms dangerous to man.




EGYPTIAX COBRA CR *ASP."

In ies passive moods, there are oo indicatisas of a ™ hood,”
OBSERVATIONS ON CATTIVE COBRAS.

Compared with the vast majorit v of other serpents, the snakes
of the genus Naja exhibit a remarkable degree of intelligence,
Their actions appear 10 be well premeditated.  When alarmed
they do not dash blindly away, as do most snakes, with an indefi-
nite idea of simply placing distance between reptile and pursuer,
but usunally dart for some place suggresting shelter, a small Open-
ing or crevice, Such actions also demonstrate a more highly
developed sense of vision than most serpents seem to possess,

To assert that the species of a genus possess a considerably
higher degree of intelligence and a more acutely developed sense
of sight than appears in others is to make an important distine-
tion, but to demonstrate that mere theory based upon desultory
actions observed in individual specimens has no part in these
conclusions, the writer cites various psychological experiments
made with Cobras now in the Reptile House,

Experiment No. 1; Egyptian Cobra (N, hafe).—A small
wooden box, with thin, sliding top, was placed in the cage with
the serpent. The lid of the box was left partially open, and into
the box for the greater part of the day the reptile retired to hide.
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The box Wwas left in the cage for a week, until the snake became
thoroughly familiar with it. An opportunity was then awaited
of finding the snake prowling about the cage, when the box was
taken out, and placed i the center of a room about twelve feet
square. - The Cobra was then taken from its cage, dropped into a
bag, and ecarried to the room, where it was placed on the floor
about six feet from the box. For a moment it dilated its hood,
amd assumed a fighting posture, but as usual with cobras trans-
ported to strange surroundings, dropped to the floor and began
gliding about to discover an avenne of escape. The hox was
moved slightly, to attract the snake’s attention to it, and the result
awaited. It will be remembered that the box opened at the top,
with a sliding lid; and as the snake observed it on the floor, it
presented no means of entrance or shelter.

Upon the slight movement of the hox, the reptile changed its
course and made directly for it. A bright-colored cloth was
waved in its path, at which it rose and struck viciously.  Promptly
continuing its course toward the box, it reached it, raised its head
and neck over the top, and in the manner characteristic of the
cccentric Asp, literally flung itself into the receptacle.

This test was convincing, but to prove whether it might not
have been an accidental wandering of the snake, it was repeated.
For fully a dozen suecessive times, the same occurrence was
vhserved. It demonstrated that the reptile recognized and appre-
ciated its hiding place. although the box possessed no openings on
the sides, and could be entered only through the top.

This =zame experiment was tried with a Chicken Snake (Colu-
ber quadrivittatus) ; an Indigo Snake (Spilotes corais couperi) ;
a King Snake ( Ophibolus getulus), and a Water Snake ( Tropi-
danotus fasciatus). All these serpents persistently sought shelter
in the box, so long as it remained within their cage; bhut when
annoved, as was the Cobra, they dashed stupidly about the room,
rooting into dark corners and endeavoring to escape, but never
succeeding in finding the real hiding-place, even though they fre-
guently passed in close proximity to it.

Experiment No. 2; Cobra-de-Capello (N. tripudians) —This
test emanated from the actions of a large Cobra that was regu-
larly taken from its cage for the treatment of an abscess.* With
a bamboo stick, Keeper Snyvder removed the snake from its cage,
and placed the reptile upen the floor, where he pinned its head
down firmly by holding the stick across it.  Afterward the ser-

* The lesion was entirely cured afier treatment lasting three months, during
which time the reptile was daily taken from the cage.

-
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pent was quickly grasped by the neck, immediately behind the
head ; and thus firmly held, it was treated by the writer.

It was Mr. Snyder's habit to manipulate the stick with his leit
hand and grasp the Cobra with the right.  Aiter the snake I
been taken from the cage about a dozen times, during each of
which it vigorously resented the process of handling, it appeared
to evince a certain familiarity with the proceedings, and a deter-
mination to baffle our operations.  As Keeper Snyvider approached
it with the stick in his left hand, it would quickly tom in its
course amd glide to the right, thus making it necessary for him
to reverse the position in which he stood.  These actions were at
first considered aceidental, but finally they became so markedly
perzigtent that after many tests were made the writer hecame con-
vinced that the snake appreciated it was in danger of being pinned
down by the stick if pursning a parallel course to the left, on
which side the same was held, but that by reversing its direction
and darting to the right, it would be leaving behind it the man's
defenceless right hand. It was impossible for the snake to glide
straight away, for the reason that it was always released in a
narrow passage. When caught by the stick and its course
changied o the left, it would stubbornly persist—a dozen times or
more—in darting to the right,

These actions indicated very clear reasoning powers.  Similar
manceuvres have been observed in none of the many other venom-
ous snakes under the writer’s care, and were restricted to reptiles
of the genus Naja, .

Experiment No. 3; Sumatran Cobra (N, tripudians sciuifas-
ciata).—A specimen of this snake that for a long time refused
food, anid was repeatedly taken from its cage to be fed with eggs
forced down its throat with a syringe, developed traits exactly
similar to those observed in experiment No, 2,

Experiment No, J: King Cobra (N. bungaris) —It has heen
stated that this species, although strictly cannibalistic, feeds it
seldom upon the viperine snakes.” possibly possessing an instinc-
tive dread of the deep wounds liable to be inflicted by the fangs
of such reptiles when attacked. To test the veracity of this asser-
tion, the following test was made: ] ‘

A large, thick-bodied, harmless Water Snake ( Tropidonotus
taxispilotus ), and a poisonous Water E'nIm:casm (Ancistrodon pis-
civorns), of much the same pn]pnrlml:ts. were selected tor the
experiment during a period when the hig L.f:lhfil was voracionsly
awaiting its weekly meal of a living snake.  The door of the cage

# Thess serpents posssss vers long, erectile fangs:
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DILATED HOOD OF INDIAN COBRA.

wias rolled back, and the poisonous snake thrown inside, The
Cobra made the costomary rush for the food, but upon reaching
the snake paused abruptly.

This was the first time in the feeding of this King Cobra in
our Reptile House that he failed to immediately seize his vietim
and begin to swallow it. The Moccasin was permitted to remain
in the cage for about five minutes, during which time the Cobra
reared slightly from the floor, and regarded it intently. To
ascertain whether the Cobra was hungry, a common striped
snake was placed in the cage. It was grasped and swallowed
without hesitation,

The Moceasin was again introduced.  There was the same rush,
and the same careful examination of the newcomer. This time,
annoved by the unceremonious treatment it had reccived, the
“pit-viper” showed fight.  Upon this display of hostility the Cobra
hacked off hurriedly, nervously dilating its “hood,” and rearing

H
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HEADS OF RATTLESNAKE AXD EGYPTIAN COHREAL

The great difference of outline between the heads of the Viperine and Colubrine snakis s
srikingly markol,

upward., The Moceasin was finally removed unharmed, and the
large, harmless Water Snake was quietly placed in the cage. To
the human observer it matched the Moccasin closely, and made a
show of temper considerably more emphatic than the former, but
the Cobra attacked it without an instant’s hesitation and soon
swallowed it. Thiz experiment was repeated, and always with
the same result.  The Cobra appeared to instantly distinguish the
dangerous character of the poisonous snake.

Of all species of snakes under the writer’s observation, the
King Cobra is the most imtelligent. lts actions indicate quick
reasoning. A slight movement at the door of its cage will bring
it rushing to the opening. where it prowls about, nosing and in-
serting its tongue along the frame, in the anticipation of food.
This snake has been irequently observed, as the feeding period
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HEAD OF THE KING COBRA

The fangs are progortionately much smikler than those of the Vipenine sergent (rattestiake ) shown
Loy amother Hlusration,

was approaching, to assume the graceful attitude of its kind—
head and neck upraised to the level of the small plate-glass win-
dow in the door of its cage—and follow intently, with turning
head. the movements of the keepers in the passage behind the
cages,

In serpents, such actions are unusual. They appeal more to
the mental faculties exhibited by mammals. In numerous other
instances the writer and his keepers have noted the unusual intelli-
gence of the Cobras.  Their apparent sagracity, together with the
possession of fangs, and probably the most virulent poison of
all snakes. demands the greatest caution on the part of those
who maintain a collection of living specimens,

Disposition of Cobras—Compared with other serpents, hoth

s
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HEAD OF BATTLESNAKE

The langsare very barge in comparisan 10 the potson-conducting tecth of the King Calira

venomous and harmless, the Cobras appear to be the most vicious
and untamable. Even after vears of captivity the majority of
specimens remain as frenziedly hostile as when first received
fromm their native wilds.  The stories of wild Cobras wantonly
attacking men have been much condemned as fallacious and sen-
sational. They can not be, however, entirely devoid of founda-
tion and truthfulness. On many occasions the writer has noted
signs of aggressiveness on the part of angry Cobras that clearly
indicate a more dangerous class of serpents than thick-bodied
and sluggish viperine snakes.

Two specimens of the Masked Cobra (N, fripudians semifas-
ciata) have been in the Reptile House for over three years.
They are fully as vicious to-day as upon their arrival at the Park.
When angered, these snakes will rear their bodies more than a
third of their length from the ground, and with dilated necks.
spreading to the width of a man’s palm, remain in this position
indefinitelv—until all causes of annovance have passed. The
opening of their door and a slight wave of the hand s sufficient
to throw these snakes into a frenzy of anger. While rearing
to strike, they are exceedingly nervous. A slight turn of the
hand, or the movement of a stick will cause them to start like
a nervous horse at a gun-shot.  They atrike forward and down-
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ward, and with such force that they generally slide forward bodily,
with the movement of the darting anterior portion. A few suc-
cessive strikes thus bring them nearer the object of their anger,
when they rear still igher, striking with a sharp hiss, which can
be heard seventy-five fect or more. When near the object of
their anger, they evinee a bold habit of suddenly dropping from
the npright position, darting forward. then flinging the body into
the upright position again.  This trait brings the serpent uncom-
fortably near the observer.

It is an action devoid of fgar, and is common to all the Cobras
when ina state of perfect health and vigor, It is most frequently
enacted by the King Cobra, a bold and seemingly fearless reprile,
that will obey no threat, and is, on the whole, the most dangerous
in disposition and fang-power of all poisonous snakes. It is con-
cerning this snake that most of the stories relating to actual

aggressivencss toward man have emanated.

It iz rather fortunate for interested visitors in the Reptile House
that these snakes retain their wild nature, as the spreading o1 the
hood of the spectacled Cobras, with the attendant display of the
weird and vivid markings upon the sime, constitute a sight that
is long remembered, and often recalls tales of India.  The deadly
pit-vipers—the Fer-de-Lance, the Bushmaster, and their thick-
bodied Old-\World allies * of the warm sands of desert Africa
although much reputed for ferocity, aiter they have heen a few
months in captivity, become tame and show few signs of bad
temper, cven when closely inspected.

In biting, the Cobras exhibit a different series of movements
from those displaved by the viperine snakes, with their long,
erectile fangs.  When striking, the latter throw open the jaws to
a great angle, and the fangs literally stab the cbject aimed at.
At the instant of penetration there is a biting movement, to make
the poison-conducting teeth penetrate as deeply as possible.  The
two processes are almost simultaneous, and to the eye the effect
is simply a lightning-like dart and return to the original position
of defence, with no pause between the two motions. Sometimes,
however, the Rattlesnake holds fast to its victim for a space of
one or two seconds,

With the Cobras, such movements would be productive of but
little efiect, owing to the shortness of the fangs. If the Cobra
reaches the offending object, it grasps it tenaciously, and with
the peculiar chewing motion of the j:m:s vharaﬂens‘t:c of snakes,
advances the fangs several times, stabbing deeply with them, and

g ~ *The latter of the Subfamily Vigerinae
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HEAD OF CORAL SNAKE

The fang formstion of this North American serpemt demonstrales its relaticnship 1o the Colras.

thus producing several wounds from cach. The duratiom of the
biting movements may be from one to several seconds, depend-
ing upon the state of the reptile’s irritability. A man wearing
ordinary sunmer underclothing and a thin suit without, might
consider his limbs protected from a Ucbra’s fangs, as the latter
would be too short to penetrate the several thicknesses of thin
cloth. unless the garments fitted very tightly, and the snake
secured a most favorable hold.

[t has been observed that a Cobra is unable to kill an angora
guinea pig except when the serpent grasps the animal by a limb
or by the nose.  When seized by the body, the poison is expended
in the fur of the animal, the fangs being too short to reach the
flesh. Bitten animals die quickly from what appears to be a
rapid paralysis, during which there are but slight struggles, and
they appear to suffer but little pain.
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The writer has never noted the ru.-pul-.-d ability oi the Cobras
to forcibly eject their venom when in a coiled and defensive
position. He realizes, however, 111:1! the savage hisses they give
when striking might possibly expel a rI.-.-|a of their formidable

secretion to some distance, if it were 1ssuing from the
he believes that there may be instances when in striki
mg simultaneously the snake compresses the pol
the contraction of the jaw muscles, and ejects the
quite accidentally, in the direction of the object of its anger,
this fluid should enter the eves, blindness or death are very proba
ble consequences.

Feeding habits —All of the snakes of the genus Naja are very
hardy in eaptivity, and feed readily, if given proper care. which
appeals particularly to the shedding of the skin, an inability to
perform which process and consequent disregard on the part of
the keeper, will result in the death of the majority of specimens.
Most of the species fecd upon small rodents, birds and ¢ggs.  The
latter are swallowed entire.  Some specics, of which the Indian,

r Spectacled Cobra, is one, evince a fondness for frogs,  In fact,
as compared to the feeding habits of various serpents of their
size, several of the species may be said to be ommivaorons,

The food is not suddenly “struck.” as is the custom with the
long-fanged snakes ([Miperidac). but is actively pursued and
grasped firmly, the jaws of the reptile being worked in such a
manner that several wounds are produced by the fangs, Aiter
thus quickly injecting the animal with its venom, and inflicting
such a shock that it is powerless to offer voluntary opposition,
the snake begins at once to swallow its prey, paving little atten-
tion to the struggles which some creatures continue during the
entire process of deglutition.

During the periods of feeding. these serpents sometimes hght
viciously with each other, producing wounds which to other ani-
mals soon would prove fatal, but resulting in no ill effects upon
the snakes themselves, they being entirely immune to the effects
of their own poison.

The King Cobra (N. bungarus) is a cannibalistic species. in
captwm usnally refusing evervthing but snakes, While feeding
it not only dﬁplau considerable cunning, but also great agility.
When a snake is placed in the cage, the Cobra dashes upon it
seizes it by the middle of the body. and within a few seconds’ time
the fangs have done their work.  Snakes, however, are rather slow
to succumb to the venom of these reptiles. On the part of the
victim there is vigorous opposition to being thus treated. The

1500, thi 1l
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Cobra is repeatedly bitten, but it regards with stoical indifierence
the superficial wounds inflicted by the tecth of its prey, and con-
tinues working the body of the snake along in its jaws with the
idea of reaching the head, which portion is first swallowed.
Sometimes the quarry is seized near the head, and in such cases
it is soon disappearing down the Cobra’s throat. Frequently,
however, thie Cobra has some trouble in working its jaws toward
the victim's head. At such times the larger reptile pauses often,
and awaits an opportunity of seizing the other by the neck. 1i
the attacked snake makes a movement to hite the Cobra on head
or neck. there is a counter movement of great rapidity. The
body is released and the approaching head is seized with aston-
ishing quickness, after which performance the engulfing process
begins without more ado.

The fine representative of this species in the Reptile Honse has
no aversion to taking snakes that have been ireshly killed, Its
good-nature permits economy to be practiced. for in times of
scarcity each snake offered is first killed and stuffed to its full
capacity with frogs or rats, and thus it is made to equal in bulk
and nourishment a hali-dozen snakes of equal length not treated
i this manner. It is alleged that the King Cobra feeds upon liz-
ards. an assertion rendered rather doubtiul by the action of this
specimen.  Its cage is shared by half a dozen gpecies oi small
lizards. which for several vears have interested visitors by their
lively antics, running fearlessly up and down the walls, and even
along the snake’s body, without molestat ion or any hostile notice
on the ophidian’s part,

After feeding, all Cobras delight to bathe.  Their positions in
the water often alarm uninitiated visitors, for they frequently
float on their sides or their backs in a manner that suggests an
animal for some time drowned and inflated with the gases of
decomposition.

RelationshW.—In habits and structural relationships, several
genera of snakes closely approach the serpents of the Genus Naja.
These are the species of the African genus Sepedon. the Indian
and Malayan genus Bungarns, and the Australian genera Psen-
dechis and Hoploeephalns.  All of these snakes display a vivacity
and intelligence strongly appealing to the Cobras. Heoplocephalus
and Sepedon are very strongly suggestive of the actions of the
various species of Naju.
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NEW WORLD ALLIEs OF THE CODRAS.

The single Genus Elaps represents the Subfamily Elapinae
m the New World. About 26 species are recognized. Two
occur in the soothern United States.  The others are dis-
tributed throughout Mexico, Central America and trapical South
MAmerica.

After dealing with the habits of such interesting and formidable
serpents as the Cobras, it is appropriate to record the obhservations
made in the Reptile House on these New World allies.  The
Coral Snakes are not so highly organized as the Cobras—in fact,
they are rather addicted ta a burrowing existence. They are
cylindrical in form, with small, blunt heads. They are vividly
marked with red. black and vellow. disposed in rings. and are
thus easily recogmized, although various harmless snakes evince
striking: sunilarities of pattern.

Diespite certain emphatic assertions to the contrary, the Coral
Snakes are highly venomous. In proportign to the size of the
reptiles. their fangs and poison are capable of inflicting damage
almost on a par with their Old World allics. Few of the Coral
Snakes attain a maximum length of more than three and one-
half feet.

Three specics of these serpents have been on exhibition in the
Reptile House, namelyv: the Harlequin Snake (Elaps fuleins),
of the southeastern United States and Mexico, the Sonoran Coral
Snake (E ewrvvanthes), and the South American Coral Snake
(E. coralfinus). Of the first-named species, several hundred
specimens have, from time to time, been under the writer's obser-
vation ® and of the second rare species but one specimen was pro-
cured. The last species noted ranges over an extensive area in
tropical South America. and is found in several islands of the
Lesser Antilles. Numerous specimens of this snake have been
received from the island of Trinidad. &

As the habits of the different species of Elaps observed were
found to be very similar, the writer will place them under one
general heading. : :

"~ Habits—The snakes of the Genus Elaps rank rather low in
mental powers. Their movements are L-rrlartic:,1 They appear
mentally stupified by captivity. Their prevailing idea is to hide,
to avoid the light and observation, and this they do if there be
anv facilities for burrowing or coiling beneath some object.
Once secreted, all ideas of food and sensations of appetite appear
to vanish from the majority of captive specimens.  The proper

=
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food may be regularly introduced, or leit with them, vet in the
midst of plenty, after fasts lasting from six to ten months, the
slowly but deliberately starve. Although utterly disregarding
the presence of food, they evinee an interesting desire for water,
for which they regularly search their cage, and when it is fowl,
they drink long and copionsly.

When placed upon the ground, they do not exhibit the aggres-
sivencss of the Cobra, nor do they engage in a constant search
for a erevice or burrow in which shelter mav be sought.  Instead,
the Coral Snake trails blindly forward. head flat o the ground,
secking to escape from a danger which to its dull senses is being
distanced by simply moving, no matter in what direction.  Crev-
ices and other hiding places may be passed unnoticed when but
a few inches distant. There is no disposition to intimidate the
enemy by a show of fight ; the dominant idea is to steadily progress
until the hoped-for security is attained.  Upon reaching grass,
or the like, the snake’s appreciation of itz power to employ such
ground to advamage is immediately noted,  With the rapidity
of a knitting-needle being deftly mserted in various strands, the
snake literally weaves its way among the blades, at their base,
and even though the grass be comparatively short, the reptile is
soon entirely hidden. It moves forward with a nicety that only
slightly stirs the growth, and the snake’s whereabouts is difficult
to ascertain,  And now, if disturbed in its progress, it quickly
draws its bady into close lateral undulations, and remains motion-
less, evinecing that in this situation the reptile is sufficiently in
its clement to deliberate upon its actions with some display of
mental power. If. after gliding wildly and aimlessly over a
smooth area, a Coral Snake comes upon soft, uneven ground, like
the suriace of a ploughed field, its demeanor changes, it intently
follows every depression to which it comes, roots with its nose
for soft spots in which to burrow, and usually manages to quickly
secrete itself.

Such actions indicate an underground existence, as is indeed
the fact, anid when the writer refers to the Coral Snake as a rep-
tile of dull mentality as compared with the Cobra, the assertion
should not be misconstrued as an assertion of entire helplessness
in defense on the part of the former. We have two animals of
different environment, one—the Cobra—mentally ready for the
dangers that must be met by a reptile preving abnw:_ g?aE:ml, anil
consequently employing the proper measures {o nmm‘idate an
enemy, but also with sufficient resourcefulness srec!-:mg ade-
quate shelter. On the other hand, the Coral Snake is a creature
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of burrowing habits, with rather poorly developed eves, is quite
out of its element when placed npon hard and flat ground. but
when on ground that favors its burrrowing existence it displavs
proper resourcefulness,

In comparing these two genera of serpents, however, the stu-
dent will appreciate that these New World representatives of
the large Subifamily Elapinage are but degenerate allies of the
Cobras.  Between the latter and the Genus Elaps, in the annals of
technical classification, come many connecting genera; but all
are of the Old World,

Many observers allege that the Coral Snakes are quite mild in
disposition, and seldom or never attempt to bite.  Such intima-
tions are not only fallacious, bt dangerously misleading, and
tend to invite accidents from reptiles that are highly formidable.
Observed closely, these snakes will be found to evince methods
of defense that are unique in comparison with the other poisonons
snakes of the Western Hemisphere,  They seldom strike forward
at an offending object, but twist and snap from side to side with
the rapidity of motion of a well-tempered steel spring upon be-
ing released from a strained position. So energetic are these
actions at times, that specimens touched lightly with a stick, will,
with lightning-like agility, swing about and grasp their own bod-
ies.  These snakes bite as do the Cobras.  They grasp the object
of their anger, and by a chewing motion advance the fangs so as
to gink them in a line of perforations usually producing about four
separate wounds with each fang.

The truth 1= that eccasional specimens, especially of our south-
ern species, Elaps fulvius, appear to be very docile if handled.
The writer has experimented with such specimens, protecting his
hamds with heavy buckskin gloves, through which the fangs could
not penetrate.  The results were interesting, and demonstrate
with what degrec of safety a reckless person might handle these
porsonous, but apparently gentle, and pretty creatures.

Speciment a, arrived from Lake kerr, Florida, and with a
gloved hand was lifted from its box. It did not at all appear
to resent the familiarity, and for five minutes or more was per-
mitted to glide from one hand to the other,  Presently a restrain-
ing motion. resulting in a slight pressure of the fingers, caused
it to turn and grasp an index finger, advancing the fangs in rapid
succession, and staining the glove with a flow of poison.

__Sh;ﬂ‘pn'm b. from Hampton County, South Carolina, was vet
more docile. It was carried about for twenty minutes or more,
and unceremonionsly handled with no trace of anger. Upon
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attempting to grasp it a few inches behind the head, however, it
turned and bit vicionsly,

The preceding illustrations indicate the average actions of a
large number of Florida specimens that have been examined in
the manner named. Some specimens, however, when grasped,
have instantly turned and bitten the operator. This tendency
has been particularly noticeable in the larger species, Efaps coral-
fimus and E. mraregrasdi of tropical South America, A specimien
of the former, 14 inches in length, was very vielous, and would
turn and bite upon the least provocation, although it never struck
forward save when grasping its prev.

Regarding their danger to human life, the Coral Snakes must
be placed in rather a different class from the long-fanged ser-
pents that strike. A child ronning about bare-footed would be
in danger of receiving a bite from a snake trodden upon: and
woodmen also are in danger, for these snakes often hide under
fallen logs. However, the danger from these gaudily colored
and ecasily recognized reptiles, with minute fangs, is but shght as
compared with the long, sharp fangs of a rattlesnake, which could
casily pierce clothing of ordinary thickness.

Feeding Habits—Like many of the Elapine Snakes, and espe-
cially those that are addicted to burrowing habits, the Coral
Snakes are cannibalistic, feeding almost entirely upon other
snakes, and upon lizards. The method of feeding is similar to
that of the King Cobra, though these smaller snakes display less
ingenuity in overpowering their preyv. It is quickly grasped and
worked along in the jaws until the head points down the throat,
when swallowing commences, Upon cold-blaaded  prey  the
poison is slow in taking cffect; and, althongh the fangs may be
observed to be repeatedly and vigorounsly emploved, the subtle
fluid appears to aid the snake but hittle in subduing the quarry,
which generally struggles energetically during the entire swal-
Towing process, *a : .

These snakes will consume serpents of surprising dimensions
in proportion to their own length and thickness of body. On
ceveral oecasions the writer has observed the Harlequin Snake
( E. fulzing) swallowing snakes that were but a few inches shorter
than the feeding reptile. and of greater circumference of body!
After completing a meal of such proportions, the gorged snake
is rendered so rigid of body that it is unable to coil properly, and
the skin is so greatly distended that the scales appear as well-
separated rows of dots on the body,

All of the species evince a liking for lizards, and especially the
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smooth-scaled species of the Family Scimcidae.  Numerous cap
tive specimens of the l-lar];qmu Snake have fed upon the blue
tailed lizard ( Eumteces guinguelineatus)y, while specimens or the
large South American Coral Snake (E. corallinns) have taken
adult specimens of the red-headed hizard ( £ g ueliie
atus erythrocephalus) fully nine inches in leng rlln anul of stout
proportions. The lizards show much more :-Ll:-l.u_[:hiu.t} to the
action of the poison than snakes.

Stmlarity to Harmless Snakes—In all districts where species
of the genus Elaps are found, various species of harmless snakes
occur, evincing a remarkable similarity in colors and in pattern,
Cin these wo find the brilliant scarlet, ul.li.n.\ and the black rings.
together with the certain elegance of form that distinguishes the
Coral Snakes to a degree that would at once coniuse any but the
technically informed.

Careful examination will demuonstrate a valuable character that
may be generally emploved in distinguishing the venomous from
the harmless reptiles. It will be noted that in the case of the
poisonous snake, the black rings are single, and bordered by a
pair of vellow rings. With the harmless species the vellow rings
are single, and bordered by a pair of back rings. The most
remarkable instance of resemblance noted by the writer between
a species of Elaps and a non-venomous serpent occurred in a
serics of snakes received from southern Mexico, The Elaps in
question was a variety of E. fufoins, a form with narrow black
rings, separated by very wide interspaces of red, the black nar-
rowly and obscurely bordered with vellow. The harmless snake
was the Qphibolus micropholis, a reptile closely related to the
Red King Snake, Ophibolus dofiatus. of our southern states.
The serpent in question possessed the narrow black rings sepa-
rated by wide spaces of red, but close examination disclosed a
faint and very narrow vellow ring within the black., Hurriedly
examined, these snakes might have been pronounced identical.
To add to the deception, the head of cach was black, with a
vellow band cmsamg the temples.  Such conditions point to some
Uefinite provision of Nature. It would be a bold assertion. and
but a mere theory, to declare that the harmless snake has ac-
quired the coloration of the poisonous reptile in order that it
might inspire respect from its enemies. It appears certain, how-
ever, that this similarity of pattern and color and form, between
creatures that are separated in classification by marked internal
differences in structure, should indicate no uncertain process of
evolution, but one which i governed by conditions as vet un-
known to man.
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A photeograph irom life, in the oologica] Fark

A NEW SPECIES OF RATTLESNAKE.
Br RAYMOND L. DITMARS,

CURATOR OF REPTILES.

HEXN it is considered that vast tracts of Central America
and South America have been but little explored by the
coliector of reptiles, it is not surprising that new and strikingly-
colored species are found in such districts.  Some years have
elapsed since a species has been added 1o the important genus
Crotalus—comprising the larger rattlesnakes.  The writer takes
pleasure in describing a specimen now living in our Heptile
House. which, after thorough consideration, appears to represent
4 hitherto unknown species, quite unique among allied snakes of
the genus.  This snake probably represents a small species which
is confined to sandy areas of Central America.
The specimen under consideration was presented to the Society
bv Mr. Robert Schilling, of No. 28 Cooper Seguare, New York.
It has been on exhibition for about five months, during which
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time its striking blue-gray color has attracted comsiderable in-
terest, The snake presents the appearance of being coated with
pumice dust.,
SRETATLISS PUTAES: (5P NOV,
GRAY RATTLESNAKE,

Locality—This specimen was captured twenty miles inland
iroml Managua, Nicaragua, fn a very dry, sandy district,

felationship—The species 15 most nearly related to Crotalus
durtssus (ferrificus) of Mexico, Central and South America, from
which it differs in the following characters :

1. The much smoother character of the scales of the head ;

2, The less tubercular strimtion of the scales of the dorsal
regdon ;

3. The entirely different ground color, and almost total absence
of color pattern;

4. Itz small size at maturity, The specimen deseribed is adult,
ver it measures but a trifle over two feet in length, while C. duris-
sus attans a length of six feet.

Sealation —On the upper surface of the snont are three pairs of
plates, the central pair much the larger, and extending to about
one-third the length of the supracculars. There are three rows
of flat scales between the central portion of the supraocculars.
The central portion of the top of the head is covered with small,
almost smooth scales. The scales of the temporal region are
strongly keeled, although the carinae are not so sharply raised as
with €, durissus.  There are thirteen superior labials.  Four rows
of scales separate the eyve from the labial plates.

The dorsal scales are in twentv-seven rows. All but the first
and second rows are strongly carinated, those of the median
region possessing tubercular carinac, though this character is
considerably less pronounced than with the related species. A
count of the abdominal plates and urosteges shows 167 of the
former and 23 of the latter.  The anal is entire.

Coloration—The color is uniform pale, bluish-gray above,
matching the tint of pumice-stone.  There is practically no color
pattern.  Immediately after the epidermis has been shed, a chain
of very obscure rhombs, of a slightly darker tint than the body
color, may be discerned if the skin is distended. There are no
traces of head-markings. The upper suriace of the tail is of the
same general color as the hody.  The abdomen and first row of
scales are pinkish-white, which tint is decper on the outer edges
of the gastrosteges.
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O many of the dorsal scales the apices of the striae are black
and shining,  The efieet produced, if examined ¢losely, is that of
i black snake, coated with blue-gray dust and lightly rubbed here
and there, thus removing the covering from the raised keels of
the scales. The skin between the scales is of the same grayv tint
as the latter. The possibility of albinism in this specimen has
been fully considered, and is believed to have no bearing upon the
Case,

Dimensions—That this specimen represents a small species is
indicated by the uniform character of the joints of the raule—five
in number—as compared to the size of the snake. The measure
ments of the type specimen are as follows

Total length, 2714 inches,

Length of tail (not including rattle), 214 inches.

Diameter thickest part of body, 115 inches.

Width of head. 1 inch.

Length of head. 13¢ inches.

AN UNUSUAL VARIATION OF CROTALUS
LUCIFER.
Br RAYMOND L. DITMARS,

CURATOR OF PEPTILES,

AMUNLE a serics of living snakes deposited in the Park by

the Brooklvn Institute of Arts and Sciences, through Mr.
George Englehardt, is a peculiar specimen of Crotalus lucifer,
from Beaver County, Utah.

The pattern of this snake is so unusual it seems worthy of par-
ticular notice, together with an illustration of the specinen, as
an example of interesting variation. The author refrains from
proposing a varietal name until a series of specimens can be pro-
cured which will demonstrate the constancy of a subspecics, pro-
vided it actually exists.

Doseription—General ground color pale, greenish-gray. In
place of the dark, subguadrate blotches, narrowly bordered with
black, as they exist on typical specimens, there are solid. sooty-
black patches, in some of which the tips of a few scales are tinged
with the ground color. Posteriorly, these markings assume a
vividly ringed appearance. Each of the lateral blotches are rep-
resented by single scales tinged with black. The dark band from
the orbit to the angle of mouth is almost obsolete, and lacks the
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CROTALUS LUCIFER

pale borders to be observed in typical specimens,  Above, the
head is curiously and profusely blotched with black, which suf-
fuses and obliterates traces of the usual parallel lines on the supra-
orbital plates.

The general effect of the pale greenmish body with jet black
patches is very striking and handsome.

Dimensions—Total length, 34 inches; diamefer thickest part
of body, 11 inches.

From the character of the rattle, which possesses four segments,
all of which are of uniform size, the snake appears to be mature.

Locality —The specimen was taken on a ledge. at an elevation
of 8000 feet, in the Beaver Range of Mountains in Utah, by
George P. Englehardt. while collecting for the*Brooklyn Museum
of Arts and Sciences. Mr. Englehardt explains that at a lower
altitude he found snakes of the typical form. Upon higher
ledges, very difficult of access. he observed several specimens
which resembled the one described, but they escaped among the

rocks.
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THE OSTRICHES AND THEIR ALLIES.
By C. WILLIAM BEEBE,

CURATOR OF BIFDS,

PART [—GENERAL ACCOUNT.

ON Diecember 25, 190y, the Ostrich House in the New York

Zovlogical Park was opened to the publie. This build-
ing will eventually be filled with birds of this great Subclass,
of which there are four groups living on the earth to-dav—
the Olstriches, Rheas, Emeus, Cassowaries and, like dimunitive
Diavids among these Goliaths, the Aptervges or Kiwis, These
birds well deserve an entire building to themselves, for not only
are they of majestic appearance amd of great interest to the ordi-
nary visitor, but to the zoologist they offer for future work a
host of unsolved problems.®

These great birds possess much the same imerest for us as
does the remnant of the races of American aborigines, e, as
surely as the other, is bound. before many vears, to disappear
from the surface of the earth and become but a memory. In-
deed, as the races which evolved the highest degree of civiliza-
tion and culture indigenous to our continent have already van-
1shed, so the birds of extremest specialization in this Subelass
have also disappeared. The Actecs have vanished from Mexico,
anid the gigantic. twelve-foot, ostrich-like Moas have gone for-
ever from the forests of New Zealand,

The traditions of the Indians reach back seven or eight hun-
dred vears; while in the bodies and bones of the great running
hirds are hints which hark back millions of years. Indeed the
more we study this isolated group of birds, the more does their
origin become a mystery.  lsolated they are, both in structure
and distribution, to a more remarkable extent than any other
aroup. Like Hatteria among reptiles. Amphioxus among fishes.
and the lowly brachiopod mollusks, these 11in.[.-'- are remnanis of

# Especial care hus heen given to the preparation of the large general desorip-
tive labels of the specics exhibited in the Ostrich Howse, A lLabel is provided for
a

each group, giving a concise account of the hind's habits and characteristic
map of distribution amd photographs or drawings of its nest amd eges, chicks,
Wings, e, 1o which is added a spcimen of the actual feather of the hind.
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races which Hourished in past ages and now linger only in a few
isolated localities.

CH all birds they are the most unbirdlike, combining charac-
teristics which are extremely specialized with others which arc
startlingly reptilian,

In many ways these birds stand alone, sharply set off irom
the great Subclass of flving birds; vet, such is the homogencity
oi all birds—so similar is the structural mould in which they are
all cast, that there is actually less difference between the two
extremies—an ostrich and a crow—than between a marine turtle
and a land tortoise, or a common lizard and a chameleon, men-
bers of comparatively subordinate groups of reptiles,

During the Mesozoic Age, reptiles ruled the earth by means of
their great size and fierceness.  Following hard upen their de-
cline, the mammals came to the fore.  During all these millions
of years untold numbers of birds lived and died, taking small
part in the great struggle for supremacy, but keeping to the
branches and leaves of the conifers amnd cveads of those ages,

At some time in this mvsterions past, how and when we can
only guess, several groups of birds found certain places of refuge,
widely isolated, where, by flving less and trusting more to speetd
in running. they were able to avoid their enemies, live and mul-
tiply. These were the ancestors of the living Ostriches, Rheas,
Emeus. Cassowaries and Aptervges. which form the subject of
the present paper.

We may cite Archacoptervx, the famous bird of the Jurassic
period, with its lizard’s tail, teeth and claws, and its bird’s beak,
feathers and feet, as perhaps representing the avian stem before
the ancestors of the Ostriches began to diverge from an arboreal
and volant condition to one which evemually resulted in making
them wholly terrestrial and cursorial.

A thrush will serve as an example of one of the highest groups
of those birds which, holding true to the traditions of their an-
cestors, kept to the tree-tops, becoming expert flvers, and gaining
in sweetness of voice and in tint of feather, rather than in mere
grossness of size.

THE APTERYX.

In New Zealand we find the Aptervx, the most diminutive
and defenceless of the Ostrich tribe, vet living in safety in this
isolated land until man came with his guns and dogs.  The days
of the Apteryx are now numbered. It is about the size of a
domestic fowl, and is covered with long, loose, hair-like feathers.,

R
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THE AI'TERYX

From a motinted specimen in the Anserdcan Museum of Nutural Hisory,

The wings are so uny that they are completely concealed by the
body plumage.  Its feet and legs are stout, and it has four toes.
The bill is long and slender, and, strange to sav, the nostrils,
instead of being at the base of the bill, as in other birds, are
placed near its tip, the nasal cavity running up the full length of
the bill, and even flling up the space between the eves,

As a rule, those ereatures which excel in powers of scent have
correspondingly  deficient evesight, as 1s the case in dogs and
wolves.  In birds, with but one exception, the reverse 1s true,
their eves being greatly developed, while their nostrils are small,
The exception is the Aptervx, which is one of the few birds which
finds its prey by scent instead of sight,  This bird is nocturnal in
its habits, amd its principal food consists of carth-worms.  Obvi-
ously, exves would be of little assistance in otaining worms.  The
sense of smell is of greatest service, aided to a certain extent by
tonch. The latter sense operates through a number of long, hair-
like feelers which grow from different portions of the head and
sometimes reach a length of six imches—analogous, but not
homaologous, to the whiskers of a cat.
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THE EMEU

The female Aptervx digs a shallow burrow in the earth, lays
two very large, white eggs therein, and goes her way. The male
then takes entire charee of the incubation. and also rears the

chicks.
TIIE EMEL.

The Ewmen is the Australian representative of the struthious
hirds and is first cousin to the CASSOWATY. This bird shares the
great grassy |31:1f115 with the kangaroos, and before the arrival of
man had but few foes; for Australia was cut off from the rest
of the world long hefore the fleet. woli-like carnivores were
evolverd. The Emen stands from five to six feet in height, and

T ———
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CERAM CASSOMWARY,

15 covered with hrown, harsh, double feathers,  Its note is 3 deep
booming sound which ¢an be heard a long distance.

Nature is sometimes economical, even to the minutest details,
and an excellent example of this is found in the feathers of these
flightless birds, which are devoid of the interlocking hooklets
which make possible the fight of other types of {feathered
Creatnres,

The cges of the Emen are from seven to eighteen in number,
and are laid in a ronghly trampled nest of erass.  As is the rule
among the birds of this Subclass, the male takes apon himsel§
the duties of incubation and rears the chicks, while the female
takes charge of the brood of the previous vear,  The chicks are
not of a dull-brown colour, like their parents, but are st ripred] with



—
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bands of black. Aflalo states that “in the vear 1838, upwards
of ten thousand Emeus were destroved in one district of Australia
alone, while in the same period fifteen hundred of their eggs were
broken om one estate.  Farmers allege that these birds steal their
orass and tear their fences.

*In fact. Nature's balance seems to have got all topsy-turvy,
for we find the New South Wales Government spending in 1801
the extraordinary sum of £50,000 in bonuses for the destruction
of 871 Emeus, over one million of marsupials, 65000 hares and
rabbits, 11,530 dingoes, 3.502 eagle hawks, and some other ma-
rauders. So in a short time the Australians will have to travel
to foreign Zoological Parks to see what sort of a bird 15 this
Emen. about which their fathers walked so much.”

FTHE CAS3WARY,

Cassowaries are interesting becanse of their adaptation to life
m thick forest and dense undergrowth, rather than i the open,
They are confined to New Guinea, the northern extremity of
Australia and the small adjacent islands. The Cassowaries are
smaller in size than the emeus, and, although structurally rather
nearly related to these birds, vet in outward appearance Casso-
waries have a number of characteristics peculiar to themselves,

Unlike the other birds of this Subclass, the bare skin of a
Cassowary's head and neck is colored with brilliant pigments,
and sometimes developed into one or more pendant wattles,  The
body feathers of old birds are black ; hali-grown birds are brown,
and the voung are striped,

The wings are small and weak, being mere flaps of skin, but
they are furnished with five or six long. black quills, all that
remain of the flight feathers which bore their ancestors through
the air.

Cassowaries make their nests among the moss and leaves, where
their eggs, which measure about three by six inches, are well pro-
tected by the green colour of their shells.  They feed on vari-
ous kinds of vegetable matter, and swallow large quantities of
pebbles to assist in grinding up their food.  These pehbles may
be as large as hen's eggs.  Little is known of the wild life of the
Cassowaries, as their haunts are guarded by fierce tribes of can-
nibals. The few small islands on which thev live are almost un-
explored. About fourteen species are konown, differing  from
each other in nuinor details of wattles, and in the coloring of the

head and neck.

- L’ —

B



NINTH ANNUAL REPORT. 200

PAIR OF RHEAS

These birds are good swimimers, and have been seen plaving
in the waves of the sea some distance from land. This may
partly account for their distribution among so many small, adja-
cent islands,

THE RHEA.

The Rhea is the only member of the Ratite birds found in our
hemizphere. It ranges over the open, treeless plains or pampas
of South America, associating with herds of deer and guanacos,
just as in Adrica, ostriches seem to enjoy the company of zchras
and antelopes. They feed on grasses, berries and seeds, but in
captivity they are almost as ommivorous as the ostrich.

An interesting superficial parallelism exists between this bird
and the ostrich, brought about entirely by life in similar environ-

X
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ments,  The hair-like plumage is of a light ashen colour, v. ile
the breast and thighs are white. The height of an adult bi I
is about five feet,  The wing feathers are large, out-curved and
fluffy white. Commercially these feathers are not as val mr;]u as
the plumes of the ostrich, vet many thonsands of Rheas are killed
annually, and as the young are not casily reared in captivity, it
seems certain that the group will soon become extinet.

Several females unite in depositing their eggs, to a total num-
ber of twenty to sixty, in a single large depression in the soil,

As with the other birds of this group, the male takes upon him-
selt the entire labour of incnbation and the rearing of the voung
birds. When fresh the eggs are golden-vellow in ealour, hut they
soon fade to a dull whitish. When the male birds indulge in

combats for supremacy over the females, they twine their necks
" together, and bite and kick quite savagely,

The Indians of the pampas hunt the Rhea on horseback. and
capture it by means of the bolas—two leaden balls connected by
a strip of rawhide, eight or ten feet in length. This is skillfully
thrown from a distance of as much as fiftv vards. The strand
wraps about the neck and legs of the bird, hurling it helpless to
the ground.

The general mien of the Rhea 1s statelv, and its actions are
casy and graceful. They are gentle birds in captivity, and are
casily tamed. especially if they are captured when voung, The
Rhea will probably be the first of the four large ostrich-like birds
to be exterminated by man. the emen coming next.

THE OsTRICH.

The greatest of all living birds is the Airican Ostrich, a full-
grown male standing eight feet and easily reaching 1o a height of
nine feet.  The maximum weight of such a bird is about three
hundred pounds.

In the matter of vision, the Clstrich is the verv antithesis of
the aptervx, and its great height enables it to command an ex-
tensive view. On the other hand, in power of scent it is very
deficient.  These facts result in a reciprocal friendship between
these birds and herds of zebras and antelopes,  Should an enemy
creep up through cover of clumps of grass, the keen nostrils of
the four-foored creatures give timely warning ; while in a more
open country, when there is no wind, the eves of the giant birds
unerringly search out the distant foe.

The Ostrich was well known to the ancient Pharaohs of Egvpt,
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who used its feathers for ornament, and o struck were they
with the evenness of the vane of the feathers that with it they
crowned Thmei, the goddess of truth, making it the symbol of
even-handed justice,

About this gigantic bird there has arisen, as a matter of course,
many myths and fables in the folk-lore of various nations.  Sev-
eral of these are worth considering.  The proverbial silliness of
these birds has a foundation in the fact of their easily becoming
confused when approached by several horsemen from different
directions.  The world-wide idea of their fondness for a diet of
hardware, and their ability to digest metal, originated, doubtless,
from their custom of swallowing large quantities of stones and
other substances, to aid the gizzard in triturating their food—a
habit shared on a smaller scale by our domestic fowls, Lastly,
the fable of hiding their heads in the sand to avoid detection has
some foundation in their habit of crouching as closely as possible
to the ground, when they think they are observed ; a great eight-
foot creature thus transforming itself into an inconspicuous ant-
hill, or mound of earth, as is shown in the photograph. Job has
given us a number of facts concerning the life history of the
Ostrich, but he fell into one or two errors,

The eggs of the Ostrich are round and white and about twenty
times the size of a hen’s egg.  The white colour of the shells is
a great protection in simulating the light sand m which they are
laid.

During the breeding season the large flocks separate, several
females being taken under the protection of one male bird. In
some isolated part of the desert, a shallow basin is seraped in the
sand, and all the hens lay their eggs in this simple nest.  When
about a dozen are deposited, the male begins to brood, sitting
closely all night, surrbunded by his females, During the day, the
birds relieve one another, more to gnard their treasure from
jackals than to forward the process of hatching, for that is often
left to the heat of the sun. The grev colour of the females is
thus a protection to them when near the nest in the day, while
the male, approaching enly at night, needs no such protection,
and has body feathers of jet Llack.

Ostriches show the greatest solicitude for their voung. The
male will sham a broken leg, or fiercely attack anyvthing which
threatens the safety of his family. The Ostrich is a bird of great
strength, and very dangerous when angry, kicking out violently
in all directions, Notwithstanding the great weight of a full-
grown bird, already stated, the immense strength of its legs gives
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it. in walking. an easv, mincing motion, suggestive of the great
specd which it can attain when running.

Both the emens and the Ostriches have o remarkable dance,
which is sometimes practiced instinetively by mere chicks, It is
a startling sight—vet one which can be seen almost every spring
day in our Zoological Park—to see two of these great birds start
at opposite cmds of their corral and begin whirling ronned and
round until they become almost o blur, the centriiueal force rais-
ing them upon their very toe-tips, like ballet dancers.  Little by
little they approach. wings whirring round, widelvy  extended,
when, suddenly they stop: facing cach other, mouths open,
reaching up eight or nine feet o the air.

Uistrich plumes are the only feathers which come to our mil-
linery stores mnstained by 1he mureder of their owners,  In Cape
Colony. southern California, Arizona and other places, large
ostrich farms have been established, and the annual product of
ostrich plwmes commands so high a price that these farnms have
proven quite profitable,  The existence of the species will be pro-
longed by the fact that they breed readily in captivity.  Even yet,
many birds are killed for their feathers : but, roaming as some of
them do, far into the African deserts, it is to be hoped that their
total t]i'.*il.] pearance moa wild state 1y [ |_{H;|I1: |h_-:|:|._'q.'1.~|.[,

It 15 statedd that in 1862 the Arst attempt at ostrich-farming was
made in the Cape Colony. Three vears later only eighty tame
birds were reported: but so great was the fAnal success of the
experiment that in 1875 it was estimated that there were 50,000
Ostriches in confinement in South Africa.  Since that date the
number has more than doubled.  In 1875 the feather product was
reported worth about 22,000,000, and from the years 1881 to 1883
the value of the “crop”™ was estimated at about $3.000.000 a vear,
from. South Africa alone.  In addition to the above, Egvpt ex-
ports feathers annually to the amount of about $1.230.000; and
the Barbary States about 100000 worth,

A hen Ostrich will lay about ninety eggs in a vear; and from
these about sixty chicks will hatch, worth on emergence from the
shell about twenty-five dollars apiece. At six months their value
amounts o from seventyv-five to a hundred dollars a bird, The
eggs of captive birds are usually hatched in a large incubator, the
time of incubation being about forty davs. The chicks have
none of the ungainliness of their parents, but arc well-propor-
tioned and are covered with a delicate speckled down.

Let us hope that the ease with which these birds are reared
in captivity may enable them to share the earth with us for many
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USTRICH LYING 1IN THE SANL.
From a phoicgrapl by C. W, Becbe

vears 1o come—the only lingering representatives of the giant
birds whicll roamed the earth millions of years before the frst
hiwman being began the ruthless work of extermination,

PART 1l —EXTERXAL STRUCTURAL ADAPTATIONS TO CURSORIAL
HABITS,

Functional radiation is developed to so remarkalle a degree
in the Ulass of Dirds, that we find representatives of many orders
which have become more or less specially adapted to a terrestrial,
cursorial life. Examples of these are the Tinamous, almost all
the members of the Order Gallinage, the Cranes, the secretary-hird
among the Hawks, the road-runner among the Cuckoos, and the
Larks among the Perching Birds. Yet in all of these birds, ter-
restrial locomotion is indulged in only as an alternative of the
power of flight: and, except in the Tinamous, and to a less de-
‘gree among the Gallinge, life on the ground has had no apprecia-
ble cffect in lessening the wing power,
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Showimg the gocgrphicn] distrilasion of the Ostiches am? thelr allies
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The struthious birds stand alone in the extent of their fitness
for a terrestrial, and a defensive-cursorial life: and this change
in [11l”1" has hll"”"rll ahowt many |||[1_1-|_'\.'|1 1 structural adar pla-
tions, There are some twenty-nine specics and -11||=1||.U\.- of
Ketite birds, but the specific differences are of minor Hiportince,
In every case 1 have found it desirable to speak of the Ostrich,
Hie Cassowary. the Emen, ete.. making the ..--Iluun e stand
for the group. and ignoring, in the present comneetion, all specific
characteristics. I have confined myseli em Iv to the considera-
tion of external adaptations—those which a ny visitor to the Zoo-
logical Park may observe for himself,

The characteristics peculiar to birds of the Subelass Ratitae
may be divided into three classes:

Characters due to an early breaking away from the more
typical avian stem. (These consequently are almost entirely
reptilian, )

2, Characters which are directly due to a ch: inge from an
'I]'hOl’L‘dl volant life to one whi lly terrestrial and cursorial,

Characters which are indirectly due to this change m life
]h:im':

In treating of the subject of this paper, T have not undertaken
10 divide the characters in this manner, but will briefly review
them in anatomical sequence, as follows

I. Integument.

A, Prerylosis (distribution of feathers in tracts).
B. Remiges (flight-feathers of wings).

C. Rectrices (rudder-feathers of tail).

D. Body Feathers.

E. Claws and Scales,

1. General Form.

L INTEGUMENT.

A. Prerylosis—dApteria mesogastraei—This consists chiefly of
the sternal callosity, or kneeling pad, of thick skin, on which these
birds rest when Ig. mg prone upon the ground—the natural sleep-
ing posture of Ostriches, Rheas, Emens and Cassowaries.  This
habit, directly consequent upon their terrestrial life, would thus
tend to keep this tract bare of feathers, even though clsewhere on
the body the apteria inherited from volant ancestors should be-
come all but obliterated,

Apteria trunei laterale —This is represented principally by the
naked under surface of the wings, a condition directly brought
about by the disuse of those organs and their continual pressure
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against the sides of the body., When this aren 15 truneal in ex-
tension, or when small apteria are present in adjacent parts of
the body, the condition is either whollv vestigial, or dependent
on the action of the legs.  This remarkable obliteration of apteria
twhich is paralleled onlvy by the Penguins, and the horned
screamer among: the Carinatac ) is, withont doubt, only a sec-
ondary primitive character, although there is not that difference
in the pterviosis of the embrvo w nd the adult, which we might
expect.  The ventral apterium is fairly well developed in the adult
Apteryx, which does not rest on its sternum and thus has no
sternal callosity,

As special adaptations of degenerate feathers, are to be noted
the well-developed eve-lashes of Ratite hirds, especially in the
case of the Ostrich.  They may perhaps be necessary, even in
addition 1o the |11L11l11[m-f ne |||h1-11|- . n keeping the evis clear of
dust. which would be abundant in the deserts and plains of Africa.

The "-[“['l",..': e lair-hike, fa cial feclers and rictal |l|'|;-.|_.||\_\\. ol the
Apteryx are. of course. metamorphosed feathers, and subserve
the function of tonch—most important i this nocturmal, vermiv-
Ordns 1IEF¢]

B. Remiges—The remiges, as we might expect in structures
whose sole original function has dizappeared, have cither dimin-
ished in number or run rampant. In one case uuh { the Casso-
wiry ) is there a suggestion of change of function, | i acdaptation
to new conditions, although there is just a suspicion that the
inerease in number of the remiges of Strnthio and Rhea may have
somie such sigmificance,

It is evident that the ancestors of the Ostrich and the Rhea
used their wings to a much later time than did the forebears of
the: Emeu, Cassowary and "Lphn\ The omly data for com-
parison which we have at present is the number of remiges i
the Archacopteryx, and the extreme variations which exist wnong
the Carimatae. The following table will present the matter
clearly :

2 PrRidARIES.  Seconparies.  RexiGes,

YT Pt WY 1 20 36"
Itheal =, gt 12 16y . 28
i e e 5 0 17
BUpertim ra ) e 4 g 17
CassOWary . .ve s 3 3 [
Archacopteryx . .... 6 or 7 10 16
Humming-bird . ... 10 i 16
Albatross ™, o .o. o 10 30-40 40-50

* In one male bird which I examined there were no less than fortv-one,
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DEVELO PAMENT OF TIHE O3TRICH FEATHER.

It is probable that early disuse of the wing as an organ of
flight in the Cassowary, consegueni on the restricted and forested
condition of its habitat, led to a rapid reduction in the number of
remiges. We now find only five or six stout, black, polished
spines projecting from the edge of the wing. Exact homologies
oi these are to be found in the wing of the adult Apteryvx.  THere
we find that the primaries possess a long, stout calamus, with the
rhachis very distinct, but weakly deyeloped. In the primary of
a nesthng Cassowary a correspondingly weak, scanty-vaned
rhachis is formed, which ultimately breaks away at the umbilicus.
Thus, in the adult Cassowary, the primaries are merely enlarged
calami, which appear as hard, brittle spines.  Their special use, if
they have any, is yet to be discovered. The statement that they
are of use in defense is absurd, both on account of their posi-
tion and their weakness. The suggestion that they may awd
the bird in extricating itseli from a tangle of vines and
undergrowth is very improbable, owing to the exceedingly weak
musculature.

The large size and unusual mumber of the remiges in the wings
of the Ostrich and Rhea may have resulted from their secondary
use as aids in swift running against the wind, a kind of hali-
return of the lifting function of the wings of their ancestors,
The less reasonable alternative hypothesis is, that the line of
descent of Struthio was throngh some long-armed, multi-remiged
race, with albatross-like wings, The Emen and Aptervx, like
the Cassowary, apparently began their return to a terrestrial life
upon islands, or in more or less forested regions, where wings
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COMPARISON OF THE FEATHERS OF THE OSTRICH, COXDOR, AND
EMEL

were not absolutely necessary.  Hence the extreme degeneration
of remiges in these birds.

“The wide web of skin filling up the angle between the humerus
and the body, in the wing of the Ostrich, is interesting as being
perhaps a vestige of some old-fashioned patagium, functional in
prinutive ancesiors.

C. Rectrices—A rudder is as uscless to a bird which has lost
the power of flight as the fin of a tadpole would be to an adult
frog. Thus rectrices are entirely lacking in the Rhea, Cassowary,
Emeu and Apteryx. In the Ostrich, there are many long, loose-
vaned, curling plumes representing these feathers.

D). Body Feathers—These have iollowed three general types
in their degeneration, or perhaps we should say that their present
condition represents three more or less homologous  stages.
“T'hese are excellently represented in the photograph, and jor com-
parison 1 have chosen a secondary from the wing of a condor.

As an example of the type showing least degeneration may be
taken the feathers of the Ostrich and Rhea. Ina tvpical feather

e
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NEST AND EGGS OF THE OSTRICH.

of the former, the barbules will be seen to be very numerous, and
on most of them vestiges of barbicels are easily distinguished.
Thus an exact homology exists between an ostrich feather as a
whele, and the proximal barbs of the condor’s feather, brought
about on the one hand by the loss of flight, and on the other by
the overlapping of the adjacent wing coverts. This latter con-
dition in the condor does away with the need for cohesiveness,
which is such a necessity in the barbs of the more distal portion
of the feather, where they are exposed to the impact of the air.
The bady feathers of the Emeu and Cassowary are alike in
being long and tapering, narrow-vaned and with an aftershait,
nearly as large as the rhachis of the main feather. A typical
body feather of an Emen presents several points of interest. A
feather that is twelve inches in length has the proximal hali of
the barhs densely covered with soft, down-like barbules, which
are destitute of barbicels. Throughout the distal half of the
feather, barbules are absent and the barbs are broad. flat and
horny,  The texture of scales is redeveloped while vet the feather

form is retained.  This portion of the feather brings to mind the

much divided leaflets of certain of the acacias. No reason has
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NEST AND EGGS OF THE CASSOWARY

vet been assigned for the remarkable development of the after-
shait in the Emen and Cassowary.

The third type of degeneracy is well shown by the bady plumage
of the adult Apteryx, in which the aftershait is lacking.

To use an irrelevant simile, we can well realize that an athlete
can run with much greater ease in his loose cotton “togs™ than in
a4 starched snit of clothing. Similarly the Ostriches and their
allies can carry on their cursorial life to much better advantage
in their loose, flufiv, hair-like plumage than in the less flexible
feathers of their ancestors,

E. Clawes and Scales—Degenerate as are the wings of the
ratite birds. all bear the indelible hall-mark of their reptilian pro-
totvpes. As in many Carinatae, all are furnished with one or
more claws at the extremity of the fingers.  In the Cassowary,
Emeu and Apteryx the second finger alone is thus terminated,
but in the Rhea there are two. In the Ostrich, not only are
there large and perfect claws upon the first, or thumb, and the
second finger. but even the third digit. although it does not pene-
trate the integument, bears a vestigial claw, this condition being

e
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thus homologous with that in Archacopteryx. In an Ustrich,
which 1 observed closely, and which was almost denuded of
plumage, 1 again and again saw a curious and unexpected func-
tioning of the large second claw. This bird wonld frequently
flex the wing at the wrist and elbow, to an extent impossible in
an ordinary bird of flight, and vigorously scratch its side, and
even its neck. Ordmnarily an Ostrich uses its toe in performing
the latter action. It was most interesting to see such an unavian,
guadrupedal act being performed by a bird.

All the toes of struthious birds are provided with claws—the
four toes in the Aptervx, three in the Emeun and two in the
Ostrich. Although almost every text-book of zoology assures
us that the smaller toe of the latter bird is clawless, vet a claw
is often present, reduced, however, to about the size of the claw
on the foot of a common fowl. The short, thick, hooi-like char-
acter of the claw on the great middle toe of Strufhio is an inter-
esting parallelism to the hoof of the perissodactyl mammals.

An adaptation for defence is found in the claw of the inner
toe of the Cassowary. The other claws are of normal size, but
this one is very stout, sharp, and about four inches in length, a
weapon with which the bird can do terrible execution upon an
enciny at close gquarters.,

Little of adaptative interest attaches to the scalation of the leg.
Although the entire hind limb of the Ostrich is bare of feathers,
vet this can hardly be explained as due to the increase of function
of that organ; for in one species of Rhea (Rhea darwini), the
feathering is continued for some distance down, even on the tarso-
metatarsus. The pink coloring of the bare skin and leg scales
of some male Ostriches, differing in the different species, seems
to partake of the nature of a secondary sexual character.

I, GENERAL FORM.

A terrestrial life has had two diverse effects upon the eves of
the ratite birds, throwing these organs into two very unequal
classes: first. the eves of the Apteryx, and second, those of other
members of the Subclass, of which the Ostrich may stand as an
example. Nocturnal habits, and a diet of carth-worms, as ex-
plained in Part [, have, in the Apteryx, resulted in the develop-
ment of the olfactory and tactile senses at the expense of the optic
power. In the Ostrich, on the contrary, the need for powerful
vision in detecting enemies upon the open desert, while they are
vet at a distance, has brought about a remarkably strong develop-




RIHEA,

ITHE

FEEL (i

FEET OF THE CASSOWARY.




B g o

NINTH ANNUAL REPORT. 237

ment of the eve. L, however,
naturally lacks the delicate
adjustment of the eves of a
bird such as a hawk, which
can  become ncar-sighted or
far-sighted at will,

As in cursorial mammals,
the general contour of the
body of these birds is adapted
to lessen resistance to the air,
Yet in the present conneciion
no siress can be laid upon this
character; since the ratite birds
are descended from true birds
of flight, with keeled sternums
and a general moulding of the
body even more adapted for
swift motion through the air.

The enormous weight of some EQOTECTHE SITERE A
of the ratite birds is a condition
impossible in a flving bird. A full-grown Ostrich may weigh
three hundred pounds: while twentv-five pounds for a swan and
thirtv-two pounds for a bustard are maxinun weights among
the volant Carfnatae,

Any extensive mention of the skeletal adaptations would be
foreign to this paper, and indeed, when we study the bony frane-
work of the struthious birds, we find so many characters which
are dinosanrian and typically reptilian, that it scems as if any
phylogenic comparison must be with the Sauropsida as a whole,
rathier than with Archagoptervx or the Carinatac alone.

The most important changes in the skeleton, due to the cur-
corial habits of these birds, are plainly visible on the exterior.
One feature is the long and flexible neck, correlated with the long
legs. The swan is the only carinate bird which equals the Ostrich
in the number of cervico-dorsal vertehrae. each having twenty-

five.

The tall casque, or horny helmet. of the Cassowary, supported
by asseus tissue within, is a special adaptation to protect the
bird's head from the many hanging lianas and the undergrowth
which it encounters when leaping and running at full speed
through the dense forests of its haunts,

The flat. camel-like resting-pad of the Ostrich reveals the char-
acter which has given the name of Ratite to this Subclass of birds

L ———
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—the flat, keelless sternmm—all need of surface for the insertion
of flight muscles having ceased long ago.

The increase in size and power of the legs is perhaps the most
obvious adaptation of all. A two-fold function h [
this change from the more slender, ancestral hi mbs.
struthious birds have acquired the power to flee swiftly Trom
ger, and in addition, when at bay. or in defence of their ¢
the massive development of lex and foot provides them with very
formidable weapons of defence.

In Apteryx alone, in which the cursorial habit is perhaps least
developed, there are four toes. Fmen, Cassowary and Rhea have
three, while the Ostrich has but two. This latter bird shows an
interesting parallelism with the mammalian genus Equus, in the
development of one toe at the expense of the others. At o '
an athlete 15 wold to run on his toes alone, and, instinctively
thronghout all time, those creatures, which have had to run for
their lives in life’s great race. have followed this rule.  The horse,
the kangarco and the Ostrich have never broken training. and
all are tending toward the one-toed condition of the first-imen-
tioned animal. In the kangaroo the fourth toe is the dominant
one; in the other two animals it is the middle, or third toe, upon
which all the stress comes,

The voice of the struthious birds is as primitive as manv of
their other characteristics, and, though they have traces of some
kind of an ancestral syrinx. vet their utterances are in keeping
with their massive frames—reverberating rumbles, hooms and
roars, which latter vocalization in the Ostrich so much resembles
the roar of a lion that it may he somewhat of a ]]l’ﬂttt‘liun against
their natural foes. '

Mr. I. G. Millais in his “Breath from the Veldt” savs that the
difference between the utterances of the two creatures is in power
rather than in quality or sequence of sounds.  He illustrates them
in this way:

LION

{crescendo) {diminuendn)
Moan-ROAR - R*D-.-\-R-RQ‘:\.R.-Rnar-r-)qr-(_:runl-grum.gmm-grum -grunt-grunt
(dying awayh

OSTRICH

ferezcenda)
ROAR-ROAR-ROAR-ROAR-R-R-R-E-R {prolonged).

T
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TYPICAL MOUNTAIN GOAT COUNTRY
FIVE GOAT MAY BE SREX N THE CLEFTs OF THE ROCRS.
Phtgraphed in northern Eritish Columbia by the late E. A, Stanficld
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I we hmﬂy review the various characters of the ratite birds
“we are as bafiled in deciding which is the most specialized, as
‘m suid;;iug the meagre fossil remains of this class. Although
- i bird of strong flight, Iehthvornis vet retained most primitive
o 'hte@unav;‘.: vertebrae.  In like manner the two-toed, small-winged
- Ostrich is armed with two good claws on its fingers; and indeed
w‘e.ﬁndmtimm all, a similar tangle of old and new characters,
‘as puzzling as they are inspiring to further study.
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THE ROCKY MOUNTAIN GOAT.
By MADISON GRANT.

HE white or Rocky Mountain goat sharves with the musk-ox
the honor of being the least known of the game animals of
North America and deseriptions of it written even as recently
as ten vears ago are valucless, as in many cases this animal is
confused with white mountain sheep and even with deer. The
explanation of this lack of knowledge lies in the extremely re-
mote and inaccessible habitat of the goat, which begins in the
northwestern United States, among the highest peaks of the
Rocky Mountains and of the coast ranges and extends north,
through British Columbia, into Alaska, The material i most
natural histories, relating to this animal, is scanty and based
on very madequate information, since the opportunity to sce
and hunt it has not been granted to many. In-captivity, we
have had, on the Atlantic coast, only eight immature specimens,
two in Boston in 18gg, two in Pliladelphia in 1893, and the
four now (1905) living in the New York Zoological Park. Ohie
well grown male is living at this time in the London Zoological
Garden.

As a result of this scarcity of direct knowledge, many myths
have gathered around this mountain dweller, leading, as usual
in our North American game animals, to an abundanee of map-
propriate names. The name “goat” is objectionable, but will
have to stand until some better term can be found. The Stoney
Indians in Alberta use the name “Waputehk,” and in Chinook,
the universal jargon of the Northwest, the goat is called Snow
Afawitch (white deer). Neither of these terms are likely to be-
come common. It is not a goat, nor even closely related to them,
but is the sole representative on this continent, of a very aberrant
croup of so-called mountain antelopes, known to science as the
Rupicapring, a Subfamily of the Boide.

THE MOUNTAIN AXTELOPES.

The Rupicapring comprise five widely scattered genera, ex-
tending from the P'vreneces of Spain, to the Rocky Mountains of
the western United States, as enumerated helow,

R YT A




GOAT COUNTRY ON THE SUMMIT OF THE MAIN ROCKIES

EAST OF THE MAIN EOCKIES, INDICATING CTIARACTER OF COUXTRY WHERE GOAT. SIIDWN ON PADE 14, WAS SHOT.
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In western Burope we fnd Arst the chamois (Kupicapra),
known in the Spanish Sierras and Pyrenees as the izard. and ex-
tending eastward through the Alps and Carpathians as far as the
Cancasus. Throughout all this range only one species 15 recog
nized,

The next genusg of this group is the goral (Cemas), with four
species ranging throughout the Himalavas and parts of China
into Amurland.

In Tibet we have the third and decidedly most aberrant mem-
ber of the Rupicapring, the takin ( Budorcas), the horns of which
suggest those of the gnu. Only one species of this genus is
known.

The fourth, and to Americans perhaps the most interes
Old World member of this Subiamily, is the serow (Ne
rhedus), locally known as the forest goat. This genus is per-
haps, more closely allied to Orcamnos than any of the preceding
genera, and its horns resemble those of the mountain goat. but
are shorter and thicker. The genus Namorhedus inhabits the
Himalavas, Tibet and China with outlving representatives in
Burma, Sumatra, Formosa and Japan and it is divided into
numerous species.  The fifth genus is Oreamnos, the subject of
this article.

All the members of these genera resemble the goat in tooth
structure, but differ widely from them in the position and shape
of the horns, face glands and other important details. The
whole group is to be regarded as an early off-shoot of the
Rovide, 1o some extent intermediate between the goats and the
true bovine antelopes. The Rupicaprine must have pushed
north, with their not distant ally the musk-ox. at a verv early
time and hecome adjusted to alpine and boreal conditions. At
the close of the glacial period many of its members deserted
the low country and retired to high altitudes so that in some
instances. notably that of the chamois, we have an example of
discontinuous distribution. Its sole American representative
probably reached this continent by way of the Bering Sea land
connection, during the middle Pleistocene, together with the
other American genera of the Bocidea.

GENERIC CHARACTERS.

Oremmnoes ag remarked above, while more closely related to
Neenrorhedies than to the other members of the group, has de-
parted widely in structure from all of its relatives. [ts most
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ROCKY MOUNTAIN GOAT
E1LEET AUGUST, 1087, BY ANDEUW [ STONE 1% TIE SCHFSLEY MOUNTATSS, BEITEH OB,

Messurements of the animal, in detall, are given on page 55



NINTH ANKNUAL REPORT, 205

HEAD OF THE GOAT SHOWN ON THE OPPOSITE IPAGE.

striking character is its almost pure white coat. This coloring
is in perfect harmony with an environment of snow fields, but in
some parts of its range it renders the animal unnecessarily con-
spicuous.  Until white men appeared on the scene, it made very
little difference to the goat whether his enemies could see him or
not. as his home was bevond the reach of pumas, wolves, and for
the most part of bears and until other game became scarce, the
Indians did not hunt this inaccessible peak-dweller too closely.
All the tyvpes of Orcanies are charactenized by this white coat
and the only exception is the well authenticated occurrence of
goat in the Selkirks of southern British Columbia, with a clearly-
defined dark brown line extending along the center of the back
and terminating in an almost black tail. This color variation
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appears 1o be fxed in both the smumer and winter pelage, as
the markings were found on the skins of goats killed both in
July and November, Reports of goat with these characters are
widespread along the upper Columbia River, so that 1t would
seem as though toward the southern linmt of its range. a color
variation were just berinning o appear.  In addiion o s uni-
formly white color; Oreamnoes differs from the serow in the promi-
nence of its eve sockets, m the elongated shape of the muzzle
and face, in the position and shape of the horns and more par-
ticularly in the cannon bones, which are exceptionally short and
stout.. In this latter respect Oreannos departs widely from all
the other members of the Rupicaprine. The most striking char-
acter however, of Oreannos, iz the presence. situated in a half
circle immediately behind each horn, of a large, black scent-
gland, as large as hali an orange. This gland 15 sometimes so
tough as to wear deeply into the base of the horn. A horn
worn away in this manuer was sccured by the writer in British
Columbia,

The comparatively short duration of time since the appearance
of Chreamnes in America and the somewhat uniform character
of its habitat, probably account for the absence of much tvpe
variation,

TYPES OF OREAMNQOS.

The first specimens of the mountain goat to be described, came
from the Cascade Mountains on the Columbia River in Oregon
anid of course now stand as the type of Oreammos mantanns, hav-
ing been first deseribed by Rafinesque in 1817, This subspecies is
intermediate in size between the eastern form of American goat,
O.pmnissonle, and the large Canadian O.m.columbianus, and, is
characterized by a short but broad skull. The true Oreamos
moentanns extends from about the Canadian boundary, south
through Washington into Oregon. In the 7o0's a considerable
number were found on Mr. Ranier in Washington, and they still
occur on At Baker to the northward. It is absent, however,
from the Olvinpic Mountains, from Vancouver Island and from
the southern Cascades in Oregon. Nothing is known of the
northern limits of this anbspecies, but it probably does not extend
very far into British Columbia, merging at that point into O.m.
columbianus. The most southerly Oregon records that the writer
has been able to obtain is Mt Jefferson in that State, latitude
44° g0’ north. in approximately the same latitude as the Sawtooth
Mountains in Idaho.

s
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Frobably the only place where the goat exists to-day in the
State of Oregon is the mountains in Wallowa County, in the
extreme northeast corner of the State, and the animals from that
locality are probably to be referred to Ounnntissonle.  They have
long since vanished from Mt Hood and from the other peaks in
the western part of the State, where they once abounded.  In the
state of Washingion thev exist in reduced numbers from the
Canadian boundary as far south as Mt Adams, although at
the later point they are possibly now extinet, Throughout the
State the frequency of names, such as “goat rocks,” “goat paths,”
“goat buttes™ and “goat crecks,” testify to their early abundance,
and they were formerly shot from the decks of steamers on Lake
Chelan by hunters who took a wanton delight in seeing the
wounded animals fall down the precipitons banks,

In the Mt Rainier Forest Reserve they are found in small
munbers. In the isolated voleanic peaks along the coast the goat
is too easily reached to be allowed to survive, and it is probable
that before many years the interesting animal will be entirely
exterminated in the United States exeept in the main Rockies.

The Alaskan form, at the extreme western limit of the genus,
in the neighborhood of the Mt 5t Elias Alps and the Cop-
per River, was described by Dr. D. G. Elliot, in 1900, as a sec-
ond and valid species, under the name of Oreamnos kennedyi.
It is strongly characterized by the lyrate shape of the horns and
certain anatomical Ieatures,

These two were the only described forms; until 1904, when
the attention of Dr. J. A. Allen. of the American Museum of
Natural History. was called by the writer to the great difference
in bulk of bddy and size of horns of the goat of British Colum-
bia, and those of the Bitter Root Mountains in Montana. Upon
comparing a number of specimens from the Cascade Mountains,
the type locality of Oreamnos montanus, from the Bitter Root
Mountains of Montana and Idaho, from the main Rockies in
southern British Columbia and from the Schesley Mountains of
northern British Columbia, it was found that all these specimens
couild be divided into three easily distinguishable groups each of
subspecific rank,

The skulls of animals killed in the Schesley Mountains by
Andrew J. Stone in 1903, were found to be in all respects iden-
tical with those killed by the writer and Mr. Charles Arthur
Moore, Jr., in the main Rockies, near the Columbia River the
following vear. Animals from these districts were character-
ized by great bulk and by a long and relatively narrow skull.




ROCKEY MOUNTAIN GOAT

KILLED ¥ SPILLAMACHENE VALLEY, SOUTH OF GOODEN, DRITEH COLUMBIA, SOVEMDER, 1oo3
Tetal length with tail, following convolutions of Ledy, 73 fnches; t2il, 7 inches; hind foot, 12 inches ;
height at shoulders, 3¢ inches ; measurements taken after mounting,  On exhibition in the
American Muscum of Nawural History.
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SIDE VIEW OF SPECIMEN SHOWXN OX OPPOSITE PAGE.

This was the third type deseribed and it received from Dr. Allen
the name of Quu.columbianns. This subspecics probably extends
from the American border up through the Canadian Rockies, to
the northern limits of goat in that region, which is west of the
Mackenzie River at about north latitude 637 30'. The goat in
the northern Rockics, may possibly be found to be specifically dis-
tinct from the goat on the coast of southern Alaska.

In the midst of the distributional area of this large subspecies
and in the vicinity of the Big Bend of the Columbia River, a very
small goat is found. This animal, upon further investigation.
may prove interesting. At present, however, all the Canadian
goats must be provisionally assigned to O.nn.columbianus,

A curious break in the range of this subspecies is found just
north of the Liard River, where, according to no less an author-
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ity than Andrew ], Stone, no goat are found for a distance of
cver a hundred miles. Probably the local topography, of which
we have no knowledge, will explain the absence of goat from
this territory. No goat have vet been fonnd north of the Yukon
River,

Chmcolombianus abounds along the coast ranges of British
Columbia, and extends into Alaska, probably merging in the
neighborhood of the Copper River into Q. Fennedyi, the western-
most member of the genus, The extreme western record for
goat i5 the AMatanuska River, not far from the head of Cook
Inlet. Horns from this locality, however, do not show the char- !
acteristics of Kemnnedy’s goat.  No goat are reported in the vicinity __||
oi Mt. McKinley, but they are found along the Copper River for |
a considerable distance mland, and there is some evidence of their | |
occurrence on the north side of Mt St. Elias. It may be well
to remark here that while O, kennedyi is a valid species; founded
on abundant material. no living specimens have been seen by a
white man so far as is known, nor have we any information con-
cerning the limits of its distribution.  Ouan.columbianus is by far
the largest and handsomest member of the genus, unless O, ken-
nedvi proves on further investigation, to excel in these respects.
It is, therefore, surprising that the great differences in size and
ather characteristics, which distinguish this tvpe from the goat in
the United States have not been previously recognized.

The animals south of the Canadian border and still in the
main range of the Rockies, upon comparison with the preceding
types, were found to be much smaller, in fact the 'smallest of all
the subspecies and were characterized by shorter but still rela-
tively narrow skulls. The specimens of this tvpe under consid-
eration having been killed in the Bitter Root Mountains, the sub-
speciic name of O.m.missoule was given them by Dr. Allen.
This is the fourth and last tvpe to be described, although these
animals from the Bitter Root Mountains were the first goat
known to transcontinental explorers. This is the goat usually
hunted by American sportsmen and its range probably extends
from the southeastern limits of the genus in Montana and Idaho
to the Canadian border, where like . montanus it passes imper-
ceptibly into O.m.cohwmbianus. The extreme southerly limit of
the goat in the Rockies is the Sawtooth Mountains and the Sal-
mon River in [daho. It does not reach the Tetons, in Wyoming,
nor does it occur in the Yellowstone Park. The question of its
absence in these localitics will be discussed later in this paper.

To sum up, the two American subspecies are smaller than their
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Canadian rélatives and the tvpe from the Cascade Mountains
possesses a broad skull, in direct contrast 1o the narrow skulls of
all other goats, both American and Canadian,

CAUSES GUWERNING DISTRIBUTION,

The distribution of the genus is limited by the character of
the mountain ranges, rather than any other consideration, and
too much emphasis cannot be placed on the fact, that of all our
North American animals the white goat is the only one abso-
Intcly confined to precipitous peaks and ridges, w hich even the
nmm‘lhin ihu.‘p ‘iL'i[kI]Tl :Lt:]mruau'h

]\ﬁckur present several [H oblems of gre =l11Lr-. ot H'u. wht'is-
ern limit is clearly marked by a change in the formation and
rugeedness of the meuntains themselves, which, together with
climatic conditions; and the lack of water in summer on the
mountain tops, are sufficient to account for the absence of these
animals much south of their present limit. A very different
condition prevails in the north. At the extreme northern limit
which is about 63° 307, the mountains begin to lose their height
but are still of considerable size and quite rugged cnough
to provide a suitable home for Oreamnos. White sheep are
found all through these mountains, up to the very coast of ‘the
Arctic Ocean and westward through the Romanzoff Mountains in
northern Alaska. These sheep are certainly not hetter equipped
to resist arctic cold than are the goat. so we must seck for some
cause other than climatic or topographical conditions. There
mst be somie unknown and unfavorable condition of food supply
which prevents Orcamnos from reaching the extreme north.  This
is perhaps the most interesting and difficult of the problems affect-
ing the distribution of the genus.

Along the Pacific coast of the United States the mountains are
not sufficiently precipitous to attract the goat, and consequently
that animal is found only at some distance inland, but in north-
western British Columbia and southern Alaska, the Hockies ap-
proach the coast in stupendous chains, which swing westwari
through the Mt. St. Elias range. Through all this country the
goat occupies the coast region irom Prince William Sound south
nearly to the American border. They are not found in any of
the adjacent islands.

Along these coast ranges goat are much more numerous than
in the main Rockies, owing probably to the presence of forests

ey
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high up in the mountains and in close contact with the cliffs
where the goat lives, together with a copious supply of water,
At all events the conditions arc certainly favorable. North of
Skagway goat do not extend inland much beyond the summit of
the coast range, and do not again occur until the main Rockies
are reached, hundreds of miles to the east. The goat in these
gastern mountains are, in all likelihood, specifically distinet from
the coast goat, as practically all the other mammals of these two
distinet faunal areas are separate species.

LEGENDARY DISTRIBUTION,

The writer has carefully traced out the legends regarding the
ogcurrence of goat in Colorado, Utah, and California. There
are persistent stories about the existence of white goat in Colo-
rado, which, when investigated scem to have their origin in some
domestic goat which are known to have escaped from captivity.
It is, however, a certainty that Oreamnos has not existed in
Colorado since the arrival of the white man, and there is no
prooi of its previous existence there. This statement 15 made
after a full examination of the evidence.

The purpose of this paper has been to gather and smmmarize the
known facts about this interesting animal and it has been neces-
sary to discard a large amount of data contained in the literature
of the subject. Statements by certain writers regarding the ex-
istence of the goat in Wyoming, Colorado, California, and even
New Mexico, are extremely misleading. It is positively known
that no goat have ever existed on Mt Shasta, although this
mountain has been a favorite locality for stories about mountain
goat and the mythical ibex. The origin of these fables is easily
traced . to the former existence on Mt. Shasta of mountain
sheep, the horns and bones of which are still occasionally found
there. The straight horns of the mountain sheep ewe are proba-
bly responsible for most of these legends. Tt is bad enough to
suggest the occurrence of goat on Mt Shasta, but it is utterly
absurd to assert their exjstence on Mt. Whitney, 300 miles
farther south, and it is st;ﬁ worse to include in the range of the
goat New Mexico or the barren coast mountains of southern
California.*

The above examples will suffice to show the loose manner in

_* Bee M Spart and Life in Western America and British Columbia,” by A. W,
Bailli -Grohman, page 117, London, 1900, and " The Wilderncss Hunter," page
130, by Thesdore Roosevelt.
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which this subject has been treated by writers who have nat
sifted the evidence sufficiently.

Within the United States the mountain goat is only found in
Idaho, western Alomtana, Washington, and Ovegon.  There is
no evidence whatever of the white goat having existed m Wyo-
ming., In examiming the rumors respecting the ocenrrence of goat
one must remember that only a few years ago very little was
known about this animal, and few people had seen it. In the
south, escaped domestic goat and old mountain sheep ewes with
bleached coats and straight horns, have probably been the basis
of many such stories. In some places such animals have been
mistaken for white goat and elsewhere, notably in Alaska, for
the legendary ibex.  Until the discovery and deseription of Dall's
white sheep, in 1884, all white animals in the north were called
goat and white mountain sheep meat is sold to-day in Dawson
City restanrants under that name,

There is no reason whatever o believe that the limits of the
distribution ©f the white goat were ever much différent from
what they are now, except in outlying localities along their south-
ern limits. The center of the greatest abnndance of goat appears
to be in the coast ranges in Dritish Columbia and southern
Alaska and it is here that they are found low down the moun-
tain sides and often close to salt water.

COMDPARISON WITII SHEED.

It is due to ignorance of the characier of the country inhal-
itedd by mountain goat that so much has been writlen about an
alleged antipathy between Oreamnos and the mountain sheep. It
15 singular that writers should go so far aficld as to conjure up
an imaginary mutual hatred to account for the undoubted fact
that sheep and goat seldom live together.  In some places, how-
ever, notably the Schesley Mountains, sheep and goat can be
found on the same mountain side.  Sheep belong e the rugged
hills and lower slopes and at one time ranged far eastward into
the plains wherever the character of the country was at all rough,
as in the Black Hills and in the Ead Lands of the upper Missouri,

The sheep is furthermore, a grass-cating animal, while the
goat is a browser, finding his food mainly on the buds and twigs
of the forests that grow to the very foot of the goat rocks.  All
through the goat country occur patches of forest and it is there
that the goat is found, between timber-line and the snow felds.
So far as we know the only grazing done by the goat, beyond
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nibbling at small plants, is on the slides when the grass first
appears and it is probable that to this habit the greatest mortal-
ity of this animal is due, as many are killed cach spring by the
avalanches on these snow slides,

The sheep is an active, wary and flect-footed animal, fully as
well equipped as the deer to eseape by agility from its enemies
and 15 not dependent for safety on a refuge bevond the reach of
other animals. The goat on the other hand, is licavy, powerful,
clumsy, slow moving and somewhat stupid and does net dare 1o
venture very far from its inaccessible rocks. It thrives among
precipitons cliffs. which are evervwhere known m
as "ooat rocks™ amd are recogmzable as such at a

nong hunters

olance

LOCAL BISTRIDUTION,

In a mountainous country it is perfectly easy to say where goat
are to be found, if there are any in the neighborhood. They de-
scend, of course, into the upper limits of the forests, but alwavs
keep near to cliffs to which they can retire when attacked.
licks have been found in the hillsides, where great holes have
been eaten out by these animals, The trails which lead to some
of the licks in British Columbia are worn so deeply as to re-
semble buffalo trails.  Goat pass through the forests and lower
slapes of the mountains in moving from one locality to another,
but this of course, is exceptional. They sometimes swim rivers
and have been killed while crossing the Stickine River in British
Columbia, a wide and rapid stream.

So complete is the protection the goat finds in broken rocks
and precipices, that they are practically out of danger from any
animal approaching from below, except bear, which frequently
lie in wait for them and occasionally capture an unwary indi-
vidual. The eagles take a very heavy toll from the voung goat
in the spring,

The difficulty of reaching the mountain tops is, of course, a
protection against man, but the conspicuous color and the slow
movements of the animal make it a comparatively easy vietim
when once reached by hard climbing.

b 2

WATER SUPPLY.

The question of water supply on the mountains inhabited by
goat has a most important bearing on the distribution of the ani-
mal. In a large portion of the southern range of the goat, little
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or no water is found from August to October, except what is
turnished by siich snow ficlds as persist thronghont the year,  All
other animals can, during the drv season, venture down to the
vallevs and canons for water, but the goat seldom leaves the rocks,
even for water, relying on the snow of the mountain tops.

This fact alone, 1 believe, is sufficient to account for the absence
of the goat, so offen commented on by hunters, in ny iy portions
of its range, where other conditions appear 1o be enti |._'|1. Hmi.[hh
In southern British Columbia the great river vallevs, such as
those of the Kootenay, the Columbia and the |‘-:-:.'-x-='. run almost
north and somh, and prevent comnmunication from east to west
Between the goat inhabiting the adjacent mountains, 1.~I1|h these
same vallevs offer no difficulties to the er i of sheep and
other large animals. Farther north in the Stickine country wide
vallevs are sometimes crossed,

The presence or absence of water on the higher ridges, taken
together with the fact that the goat is not a very restless or
migratory animal, accounts for many of the anomalies that are
observed in its distribution. It is probable that in the course of
its life the goat ranges over a smaller territory than any other
of our game animals and unless seriously disturbed does not
venture far from its native haunts as long as the food supply
lasts. They can usuvally be found day after day on the same
spot and goat have been watched, through glasses, which ap-
parently scarcely moved for days at a time. Of course, in such
a spot, food and water must be plentiful, and no danger threat-
ening.

Along the Columbia River goat have heen sometimes observed
to get into positions on the face of the cliffs, from which they
apparently could not escape. In spite of their great strength
and climbing ability, their home must be an exceptionally dan-
gerous one and it is probable that many lose their lives through
accidents.

In British Columbia, during the early summer, the streams
from the melting snow on the mountain tops are found in every
draw and gulch. During this season small bands of females and
kids, or solitary males, are scattered everywhere in favorable
localities, from the upper timber to the summits of the moun-
tains. As the season advances however and the snow-fed streams
dry up. the only water available is found in the larger basins
where the snmow has accumulated in large quantities. These
basins become the feeding ground of the goat and the rest of
the mountain side is deserted, except for an occasional individual
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SIDE VIEW OF HEAD SHOWN ON THE OPPOSITE PAGE.

traveling along the summit from one such feeding ground to
another, or during the autumn rutting season, when both sexes
are almost constantly on the move. Connecting two favorite
feeding grounds in the Palliser Rockies was found, in 1903, a
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well beaten path along the summit-ridge, passing close to the
snow fAelds and showing constant usage,

WINTER RANGES,

In winter the goat suffers from the severuy of the storms on
the mountain tops and the lhnit of its increase 15, m the long run,

dependent on the food supply available during this season. Tlas
is also true of most of our large animals and the elimination of
the weak takes place during the terrible blizzards of winter and
early spring.

In much of the southern range of the goat the use of the
larger vallevs for farming has undoubtedly interiered seriously
with their lower feeding grounds. While the loss of these winter
ranges is more serious for other game, even the goat feels the
approach of civilization. The high valleys, however, still remain
untonched and a certain number of hardy individuals will winter
successfully in close proximity to settlements if not too much
hunted. This is notably the case in the Bitter Roaot Valley, where
goat are oiten found within sight of the town of Hamilton,
Montana.

In winter the gquestion of water supply is, of course, eliminated
and at this secason many ranges are well stocked with goat which,
in summer, arc deserted on account of lack of water. The goat
travels so slowly that, aside from the danger of venturing far
from the rocks, long daily journeys to and from a feeding ground
are quite impossible,

As to food supply, we are apt to think of the mountain tops
as barren in comparison with the valleys; but in a very mountain-
ous region, such ag British Columbia. the reverse is often true.
On the higher mountain slopes and ridges are to be found the
best pasturage and the most sunny resting places. The valleys
receive the sun for a much shorter portion of the day than do the
higher ridges and while the mountain tops are above the fogs,
mists and clouds oiten darken the low country. It is noticeable
that domestic cattle, sheep and horses in a mountainous country,
are very partial to the high lands, seldom remaining voluntarily
in the valleys and river bottoms. In such a country the first im-
pulse of a grazing animal is to climb high., Anyone who has
triedd to hunt horses which have strayed from camp, is apt to
be familiar with this habit,

It is the inaccessible character of the country inhabited by the
goat and not his wariness or agility, which has made goat hunt-
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ing a test of sportsmanship. Only those sonnd of wind and limb
can venture after Oreanmes, The first rule m goat hunting is
to go to the highest point that can be found and this point is
apt to be very high.

HARBITS,

The sight of a man does not seriously disturh a goat and it
seems to be of indifferent power of vision. Sounds affeet it even
less, The constant falling oi rocks and stones and the rumble
and breaking up of the glaciers, close 1o which it finds its home,
has led the goat to distrust the warning of its ears. Shouting at
a @oat onlv arouses a slight curiosity and the report of a rifle
has scarcely more effect. The hunter may sometines stand for
an hour in plain view of a goat without disturbing it, but its
sense of smell iz highly developed and the slightest trace of human
scent will alarm it,

These characters, together with confidence in the inaccessible

. nature of its habitat, born of long experience with animals other

than man, have all combined to give the goat its Teputation
for stupidity. It probably is stupid, but less so than would
appear to those accustomed to the nervousncss of other game ani-
mals. The goat, like the skunk, has a serenc reliance in its
ability to protect itseli and is accustomed to gaze with indiffer-
ence at enemies who threaten it from below. The large males
are not lacking in bravery and will savagely fight off a dog when
attacked. Stories are told of wounded goat attacking man when
cornered. but most of the danger to the hunter lies in missing a
foothold, or in the stones rolled down from above by a flecing
animal. .

Goat are marvelously tough and can carry more lead even
than a grizely. It sometimes seems almost impossible to kill
them and in some cases when hopelessly wounded, they show a
tendency to throw themselves from a cliff. That this is a deliber-
ate act on their part is generally believed by goat hunters, but it
is doubtful whether it is more than a last desperate effort to get
out of harm's way.

Goat, like moose, are inclined to be solitary, but are often
found in small family groups. They occasionally assemble in
larger numbers in some favorite feeding ground, as many as
twenty-seven having been seen together.
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SKULL OF GOAT
KILLED EY MADISON CRANT, SEFTEMBER, 1601,

Main Rocky Meountains, east side of Colombin River, south of Golden. British Columbia  Measure-
ments in inches : Right horn. 1ol inches: beft, 104% Inches: spread of horne, 48 inches.
Thete measurements are the largest on record, with 3 known history. Same

spedimen as on pages 26 and 27
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WEIGHT AND 3IZE.

The strength of the goat is enormouns and wilnle its weight is
far greater than one would at first suppose, it is a matter about
which we have little definite information. An average specimen
from the Cascade Mountains appears to weigh about 150 pounds.
A six-year-old goar killed near Skaoway, Alaska, showed an
actual weight of 320 pounds. A much smaller animal killed at
the same time and probably a female, weighed 250 pounds.
Large goat from the main Rockies, in British Cclumbia and
Schesley Mountains, have been estimated to weigh as high as

350 and 400 pounds. Mr. Baillie-Groluman publi an account
of a full grown male goat captured near Deerlodge, Montana,
which was weighed after its capture and * was found to turn the

scales at 480 pounds!”™  This, however, must be an error.

The size of the goat is emphasized by the long and shaggy
coat, which at the shoulders rises in a hump. This, taken in
connection with the low-carried head, gives the animal the ap-
pearance of a pigmy bison. Careful measurements of goat are
hard to obtain, but authentic figures which were taken by Mr.
Stone, of four goat killed in August, 1902, in the Schesley Moun-
tains, British Columbia, are to be found at the end of this article.

HORNE.™

The horns of the female are slightly longer and much more
slender than those of the male. - A little over cleven inches ap-
pears to be the extreme limit of horns for the male. The long-
est horns known are from British Columbia, attaining a length
of something over ten inches up to an extreme measurement of
cleven and one-hali, which appears to be the record. The horns
from the Bitter Root Mountains average at least an inch shorter,
as do those from the coast ranges in the United States. Any
horn measuring over nine inches is to be considered of good size
and anything over ten inches is very exceptional. All measure-
ments of horns and antlers are subject to considerable variation,
owing to the material of the tape and zeal of the man holding it
and this must be taken into consideration in the measurements
of record horns. In the measurement of the basal girth of sheep
horns a variation of as much as an inch has been found to occur
in the recorded size of the same horn taken by different persons,
all quite conscientious in their efforts to be accurate.

* Measurements of horns are given at the end of this paper.
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PROTECTION,

The mountain goat has probably a hetter chance of survivalm a
wild state than any other American game animal, except possibly
the Virginia deer. It is protected even from man by the extrente
riggedness of its mountain habitat and although it will prob-
ably be exterminated in certain localities, if given a moderate
amount of protection it can hold its own throughout most of its
range,  Its history will probably be like that of the chamois in
Europe, as the country grows more populated.

In some localities it is in great need of protection.  In southern
British Columbia, the Indians, who are not amenable to the laws
governing the white man, but are,protected by treaty rights
secured by the Dominion government,” kill right and left with
impunity.. In Canada. even more than i the United States,
solicitude for the noble red man works great injury to all our
game animals,  In the early davs, from motives of self-interest,
the Indian may have been moderate in his killing, but, having
abandened his archaie weapons in favor of modern fire-arms, he
is now an unmitigated butcher.

The Kootenays on the upper Coliumbia and the Stonevs on the
east face of the Rocky Mountains in Alberta, are game mur-
derers and it is the boast of the latter that no game can live
where they hunt. In the interest of game protection in British
Columlna, it is greatly to be regretted that the enforcement of
stringent laws cannot be extended to the Indians. Curiously
enough, many persons, who would ordinarily be friendly 1o game
protection, have become so interested in the natives, that they
advocate hunting privileges for Indians which they deny to the
white man, under the mistaken impression that the Indian kills
only what he needs. The strange delusion has recently led to
an attempt by a benevolent United States Senator to repeal the
game laws for Alaska and leave that great game region to the
mercy of the native and meat hunter. '

SALE OF GAME HEADS.

The hunting of the Stoney Indians has been somewhat discour-
aged by a wise law recently enacted in the Northwest Provinces,
prohibiting the sale of game heads. This law is especially bene-
ficial to sheep, since the demand for heads of large rams has been
steadily increasing. Oreamnos has not suffered greatly from
head hunting, as its horns do not offer much of a trophy except
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when needed to complete a collection of American game animals,
The marketing of game heads cannot be too strongly condenned
by genuine hunters and by those interested in the protection of
wild animal life,

INTRODUCTION OF FOREIGN ANIMAL=,

In this connection a word shounld be said about a proposition
to establish chamois in the Rocky Mountains. Efforts to intro-
duce European game, instead of protecting the native Ameri-
can animals, are constantly cropping out. YWhy anvone should
prefer a chamois to the far finer native animal is somewhat of a
mystery. Nature has provided for every portion of our country,
mammals, birds and fish well adapted to the needs of the locality,
and the introduction of foreign animals simply means, in case
thevesurvive, the crowding out of some native form.

In the East the mountain goat never can be more than an object
of temporary curiosity, as he cannot long survive the rigors of
our Atlantic summer. A number of young goat have been cap-
tured in British Columbia for exhibition in the New York Zoo-
logical Park, but while very docile, and taking readily to the
milk of domestic ewes, they all died before shipment except the
four now on exhibition at the Park. The proper place for the
exhibition and breeding of mountain goat is in the Canadian
National Park at Banff, Alberta, where there is an unsurpassed
opportunity to secure and breed not only goat, but also mountain
sheep. bison and even moose in their native environment,
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MEASUREMENTS,

TFour goat killed in the Schesley Mountains of Dritish Colum-
bia, in August, 1902, and measured w ith extreme accuracy, ran as
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No. 57 was about a hali-grown animal.
No. 60 was the largest specimen and its estimated weight was
over 400 pounds.

. Detail measurements in millimeters of No. 60 * are as follows:
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MEASUREMENTS OF MOUNTAIN GOAT HORNS IN INCHES,
Four large specimens in the United States National Museum,

Washmgtﬁm D. C., selected and measured by Madison Grant on
F:hmarg 4. 1903, gave the following dimensions
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AMENDED TO FERRUARY I, 10035,

ARTICLE 1.
MEETINGS OF THE SOCIETY.

Secriox 1. The office and place of business of the New York Zoological
Society shall be in the City of New York, unless otherwize ordered.

Sec. 20 The Society shall hold its annual meeting for the clection of
Managers, and other business, on the second Tuesday of January, or such
day thereafter during the month of January to which said annual meeting
shall adjourn.

SEC. 3. Special meetings of the Society shall be called by the Secre-
tary, upon the reguest of the President or the Chairman of the Executive
Commlltuc, or at the written request of ten members.

SEC. 4. Notices of all meetings shall be mailed to each member of the
Society at least three days before such meeting.

SEC. 5 At meetings of the Society twenty members shall constitute
a quorum,

Sec. 6. The order of business shall be as follows:

1. Roll call.

2. Reading of minutes not previously read.
3. Report of Executive Committee.

4. Report of Secrerary.

5. Report of Treasurer.

6. Report of Director of the Zoological Park
7. Report of Director of the Aquarium.

8. Election of Managers.

g. Communications.

1o, Miseellaneouns business.
11, Reports and resolutions.

ARTICLE: II.
ROARD OF MANAGERS,

Sec. 1. The Board of Managers shall consist of thirty-six members,
together with the AMavor of New York and President of the Park Board,
Er Commissioner for the Bronx, who shall be members cr-officio of the

oard.

Sec, 2. Nineteen Managers shall constitute a quornm, but ten man-
agers may transact current business, and adjourn, subject to the subsequent
approval of a meeting at which a quorum shall be present, :

Sec, 3. The Board of Managers shall hold an annual meeting on the
third Tuesdav of January, or on such day thereafter to which said annual
meeting shall adjourn. Regular meetings of the Board may also be called
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by the Secretary on the third Tuesdays of October and April. upon the re-
quest of the President or Chairman of the Executive Committee. Spevial
meelings of the Board shall be called at any time by the Secretary, upon
the request of the President or Chairman of the Exeeutive Comuittes,
or at the written request of fve Managers,

SEC. 4. Motices of meetings of the Board shall be mailed to each Man-
ager at least three days before such meetings.

Sec. 5. The successors lo the ouigoing class of Managers shall be
elected by the Society at its annual meeting, but vacancies in the Board
may be filled for the unexpired term by the Board of Managers, or by the
Executive Committee.

See. 6. A Nominating Commitiee shall be annually appointed by the
Executive Committee, and shall consist of three members of the Society
at large, who shall nominate and post ten days before the annual clection
the names of twelve persons to succeed the outgoing class of Managers in
2 conspicuous place in the office of the Society.

SEc. 7. No person shall be eligible for clection to the Board of Man-
agers, except to fill vacancies, unless his name shall have been posted as a
candidate by such Committee, or by not lezs than ten members, in writing,
in a conspicucus place in. the office of the Society ten days before the
annual election. All candidates for election as Managers must be Life
Members, Patrons, Aszociate Founders, or Founders of the Society.

Sec. 8 Any Manager who shall fail to attend three consecutive meet-
ings of the Board, unless excused by vote of the Board, shall cease to be
a Manager,

Sec. 9. The Board of Managers shall at its annual meeting elect a
President, two Vice-Presidents, a Seeretary and a Treasurer, who shall
hold office for one year, or until their succeszors are elected. The Presi-
dent, Vice-Presidents, and Treasurer shall be members of the Board.

Sec. 10. The Director of the Zoological Park, the Director of the
Agquarium, and all other persons employed by the Society, shall be appointed
by the Board or by the Executive Committee, and shall hold office during
the pleasure of the Board.

£c. 11. The Board shall, at its annual meeting, elect an Executive
Committee and Auditing Committee, which shall hold office for one year,
or until their succeszorz are elected. The Board of Managers and the
Executive Committee shall also have authority to appaint such other Com-
mittees or Officers as they may at any time deem desirable, and 1o delegate
to them such powers as may be necessary,

Src. 12 ﬁc order of business of the meetings of the Board shall be
as follows:

1. Raoll call.

2. Reading of minutes not previously read.

3. Report of Executive Committee.

4. Report of Secretary.
g. Report of Treasurer.
i
]
9.
10,

Report of Auditing Committee.
Report of Director of the Zoological Park.
Report of Director of the Aguarium.
Election of Officers. ¢
Election of Committees.
1. Election of new members.
12. Communications.
13. Aliscellaneous business. : L
Sec 13, All reports and resolutions shall be in writing, and the ayes
and nays may be called on any resolution at the request of one Manager.
Sec. 14. Whenever the funds of the Society shall permit, the Board
of Managers or the Executive Committee may award medals or other
prizes for meritorious work connected with the objects of the Society.

S o e =
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ARTICLE IIL
OFFICERS,

.. Sec. 1. The oficers of the Society shall consist of a President,
Vice-Presidents, a Treasurer, a Secretary and a Director of the Zool
Park. These officers, with the exception of the Director, shall be I
at the annual meeting of the Board of Managers, but any vacancy may be
filled for an uncxpireﬁ term by the Board of Managers, or by the Executive
Committee, until the next annual election,

Sec. 2. The President shall preside at all meetings of the Board and of
the Society, and shall be cx-oficio a member of the Executive and Auditing
Committees,

Sec. 3. The Vice-Presidents shall, in the absence of the President
pinrfqrm his duties and possess hizs powers, acting in the order of their
election,

SeC. 4. The Treasurer shall receive, collect and hald, subject to the
order of the Board of Managers, or the Executive Committee, all dues,
subscriptions, warrants from the City, fees and seeurities. He shall pay
all Wlls az ordered by the Board of Managers or the Executive Committec,
and shall report to liie Society at its annual meeting, and to the Board of
Managers at all regular meetings and to the Executive Committee at each
meeting. He shall keep all monevs and =ecurities in some bank or trust
company to be approved by the Board of Managers or Executive Com-
mittee. “The books of the Society shall at all times be open to the inspec-
tion of the Managers.

Sec. 5. The Secretary shall be a salaried officer of the Society. He
shall be present, unless otherwise relieved by the Board or Executive
Committee, at all meetings of the Society, of the Board and of the Stand-
ing Committecs. He shall keep a carcful record of all proceedings, shall
have the custody of the seal, archives and books, other than books of
account. and shall conduct the correspondence of the Seciety, He chall
issue all notices and tickets and shall perform such other duties as the
Board may direct. He shall be a member er-oficio of the Executive,
Aquarium and Auditing Commitiees and of the Scientific Council.

Sec. 6. The Director of the Zoological Park shall be elected annually
by the Exccutive Committee at a zalary to be determined by said Com-
mittee. and paid monthly from funds of the Society. He shall be the
responsible administrative officer of the Park, and shall recommend to the
Exccutive Committee candidates for the various positions in the Park,
He shall alzo perform all such other duties in connection with the busi-
ness, scientific and literary administration of the Society as may he assigned
to him by the Executive Committee.

SeC. 7. The Director of the Aquarium shall be elected annually by
the Executive Committee, and shall hold office until removed or hiz swe-
cescor is chosen by said Committce. He shall be the responsible admin-

. Istrative officer of the Aquarium, and shall recommend to the Executive

Committee all candidates for positions in the Agquarium, The Director
of the Aquarium shall be ex-officic a member and Chairman of the Aqua-
rium Committee. He shall perform such other duties in connection with
the Aquarium a< may be assigned to him by the Executive Committee.

ARTICLE IV:
COMMITTEES.

Sec. 1. There shall be two standing committees, the Executive Com-
mittee and the Auditing Committee, which shall hold office for one vear
or until their succeszors are elected.
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Sec. 2. The Exccutive Committee shall consist of seven
together with the President and 5'-.'GTI:‘.:I.:I‘_‘.' of the S'JCE-;.'[_'; -
members shall constitute a quorum, and all mectingz shall be
Chairman, The Executive Committee shall fll all vacancies in its awn
number and shall have the full powers of the Board of Managers, ¢
50 far as such delegation of power may be contrary to law.

EC. 3. The Executive Committee shall have the control and regnla-
tion of the collections, library and all other property of the Society i
shall have power to purchase, sefl and exchange specimens and books, to
employ and control all officials and emplovees of the Society, Park, and
Aquarium, and generally to carry out in detail the directions of the Board
of Managers and the terms of any contract between the City, or Park
Board, and the Society,

See 4. All the rules and regulations for the examination of applicants
for the various positions in the Park and Aguarium shall be made or
approved by the Executive Commitice,

Sec. 5. The Executive Commitiee may regulate the auditing and pay-
ment for all current accounts,

Sec. 6. The Executive Committee shall annually appoint an Aguarium
Committee, whose dutics and powers are sct forih in Section 11 of Article
IV. of these Byv-Laws.

Sec. 7. The Executive Committes shall annually appoint a Nominat-
ing Committee, whose duties and powers are set forth in Sections 6 and
7. Artiele II. of these By-Laws,

Sec. 8 It shall also appoint a Scientific Couneil, whose powers and
dulies are set forth in Section 2 of Article V. of theee By-Lawsz,

Sec. 9. The Committce shall make a written report at cach regular
mecting of the Board of Managers,

Sec. 10, The Auditing Committee shall consist of three regular mem-
bers of the Society, in addition to the President and Seeretary, members
ex-officie, and vacancies shall be filled by the Executive Committee, It
shall be the duty of the Auditing Commitiee to audit, annually, the
accounts of the Treasurer, of the Director of the Zoological Park. and of
. the Dircctor of the Aquarium, and any other accounts of the Society, and

shall report to the Board of Managers at its annual meeling.
Sec. 11, The Executive Committee shall annually appoint an Aquarinm
b Committee not to exceed eight members of this Society, who shall hold
office until their successors are chosen. Al vacancies shall be filled by the
Exceutive Committee,  The Director of the Aquarium shail be ex-officio 2
member and the Chairman of the Aquarium Committee, and such Com-
mittee may vest in him any or all of its powers. The Chairman of the
Executive Committee and the Secretary of the Society shall also he cr-
officio members of the Aquarium Commitiee. Three members shall con-
stitute a quoram,  The Executive Committee may delegate to the Afuarium
Committee =ucl Powers Gs it may deem priper.

2 ARTICLE V.
' SCIENTIFIC COUNCIL.

Sec. 1. The Executive Committee shall annually appoint a Scientific
Council of not more than ten members, and shall fill all vacancies. Mem-
bers of the Council =hall hold office until their successors are appointed,

I Sec. 2. The duties of the Council shall be to act as an advizorv hoard
in all matters pertaining to the scicntific administration of the rgoci:t_-.-,
and especially as to the scientific features of the Park, the promotion of

4 zoology by publications and otherwise, and the preservation of the native

fauna of America. 5 . . :

Sec. 3. Four members, including the Chairman., shall constitute 2
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woruni, The Chairman shall be elected annually by the Council. The
airman of the Execcutive Committee and the Secrctary of the Society
shall be members ex-officio of the Council.

ARTICLE VI,
MEMBERS.

Sec. 1. The present members and siuch others as shall become azzo-
ciated with them, under the conditions prescribed by the By-Laws
be members of this Society as long as they shall eomply with the By- :

Skc. 2. Aembers failing to comply with these By-Lawe, or for other
good and sufficient cause, may be expelled irom the Society by the
Executive Committes.

Sec. 3. Candidates for membership shall be proposed and seconded by
members of the Society. The name, occupation and place of residence of
every member so proposed shall be submitted for election to the Board
of Managers or the Executive Commitice, and such perzon, when elected,
shall become a member upon pavment of the annual duoes, or of the fees
as prescribed below.

Sec. 4. The annual dues shall be ten dollars, pavable in advance, on
the first day of May of each vear, but the Executive Committee may remit
the dues ior the current vear in the case of members elected between
January ist and May 1st of cach year. The classes of membership shall
be as follows:

Sec. 5. The pavment of $200 at one time shall constitute any member
a Life Member.

Sec. 6. The payment of $1,000 at one time, or in the case of a Life
Member, of $800, shall constitute any member a Patron.

Sec. 7. The payvment of $2.500 at one time, or in the case of a Patron
of %1,500, or of a Life Member of $2,300, shall constitute any member an
Aszzociate Founder.

Sec. 8 Any member who zhall donate to the Society $5,000, or prop-
erty of equal value, or any Associate Founder who shall donate $2,300,
or any Patron who shall donate S4000, may be elected by the Board of
Managers or Executive Committee a Founder.

SEC. 0. Anv member who shall have donated to the Society ten thou-
sand dollars {($10,000). or itz equivalent, may be elected by the Board of
Managers or the Executive Committee a Founder in Perpetuity. Such
Founder in Perpetuity shall have the power to designate by a last will
and testament his succeszor, who shall thereupon be entitled to all the
rights and privileges of the original Founder in Perpetuity, including the
right of designating in turn his suceessor.

Sec. 10. Any member who shall donate to the Society $23,000, or
any Founder who shall donate $20,000, may be elected by the Board of
Managers or Executive Committee a Benefactor. A Benefactor shall have
all the rights and privileges of a Founder in Perpetuity.

* Sec. 11, Perszons who have rendered marked service in the science of
zoology or natural history may be elected Honorary Members, but not
more than three such Honorary Members shall be clected in any one
calendar vear.

Sec. 12, A resident member who shall have rendered marked scien-
tific or professional zervices to the Society in any branch of its work may
be elected by the Executive Committee a Life Member, Patron, Associate
Founder, or Founder. A resident of New York who shall have rendered
marked services in zoology or natural history may be elected by the Execu-
tive Committee a Permanent Fellow.

Sec. 13 Non-residents who communicate valuable information to the
Society, or who have rendered marked service in the science of zoology
or natural history, may be elected Corresponding Members,
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SEC. 14. Bunf[r.ctp‘rs. Founders in Perpetuity, Founders, Associate
Founders, Patrons, Life Members, Honorary Members, Permanent Fel.
lows and Corresponding Members chall be exempt from annual due.

ARTICLE VII.

PRIVILEGES OF MEMRBERS.

SEC. I. A member's ticket admits the member and hiz immediate
family to the Park on reserve days, and to all lectures and special exhibi-
tions, and may be used by the member's immediate family, and shall be
good for the current year.

Sec. 2. Admission tickets to the Park and Aquarium on reserve days
are issued to members for distribution, and are good for the current year.

Sec. 3. Each member of the Society is entitled annually to a mem-
ber’s ticket and to ten admission tickets.

SeC. 4. Each member shall also receive one copy of the catalogue or
handbook, the report and official publications of the Society, and shall
have all the privileges of the Library and Members' Building.

Sec. 5. No member shall be entitled to the privileges enumerated in
this Article unless his annual dues shall have been paid.

Sec. 6. The Life Members shall have all the privileges of Members
and ten additional admission tickets.

Sec. 7. Benefactors, Founders in Perpetuity, Founders, Associate
Founders and Patrons shall have all the privileges of Life Members, and
:éha]} in addition receive copies of all scientific works published by the

ociety.

Sec. 8. Any member who chall fail to pay his annual dues within
three months after the same shall have become due, and after notice of
i thirty days, by mail, shall cease to be a member of the Society; subject,
however, to reinstatement by the Board of Managers or Executive Com-
mittee for good cauze shown,

Sec. 0. Any person elected to membership who shall fail to qualify
within three months after notice of his election shal] be considered to have
declined his election; but such term may be extended by the Board of
Managers or Executive Committee.

ARTICLE VIIL

FINAXNCES.

Sec. 1. The fiscal year of the corporation shall be the calendar year
commencing January Ist and ending December 31st.

Sec. 2. Neither the Society nor any of its Managers or Officers shall
contract any debt which, with existing debts, shall exceed in amount the
funds then in the Treasury, except to meet expenditures for which the city
is liable, and for which the Society will be reimbursed by warrants from

P the Comptroller's office.

| ARTICLE IX.

. AMENDMENTS.

1 X Sec. I. Amendments to these By-Laws may be proposzed, in writing,

- at any meeting of the Board of Managers, and adogtcd by unanimous con-

z sent of the Managers present, or if such proposed amendment shall fail

to receive unanimous consent, the Secretary shall, with the notices of the
next meeting, send a copy of it to each Manager and state that it will
be brought up for action at such meeting, when it may be passed by a
majority vote

.
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