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FROZEN SIBERIAN MAMMOTIHS. (ELEPHAS PRIMIGENIUS)

Some Foels Concerning  Their Diseovery,

Expeditions to Their Primeval Burial

Oironinils,

Zoolagical Status and the Komanee and Commerce in Their frory

By Hempent Laxg

Aerociate Carator, African Mammals, American Musewm of Nalural History, New York,
Fellow, New York Zoological Society,

Part L—Expeditions.

ENTURIES ago rumors of the discovery

in northeastern Asia of great curved tusks

of ivory persistently drifted into Western
Europe. Could it be true that animals appar-
ently surpassing an elephant in size lived on the
bleak tundra of northeastern Siberia? Did it
not sound like a fairy story that such gigantic
beasts burrowed and lived underground some-
what like our tiny moles?

Ides, the famous Duteh traveler amd ambas-
sador to China, seems to have been the earliest
to gather first-hand information. On travers-
ing northern Siberia between the years 1652
and 1695 he learned that many of the Yakuts,
Tunguses, and Ostyaks, steadfastly believed
that these huge monsters spent their lives decp
underground, moving about easily in spacious
tunnels even though the earth was thoroughly
frozen. Should they become particularly active
the whole ground might rise above them, caving
in later as they passed on. But let the “ma.
monts™ or “ground-dwellers” come to the sur-
face and breathe the warm air, they instantly
died.?

This is not so strange a story when we con-
sider that actual  circumstances helped
strengthen native belief. At certain places in

' The photographs and some of the data in this article
have been kindly contriluted by Dr. E. W. Pfizenmayer,
Curater, Nataral History Museam, Stuttgart. Formerly: As-
sistant, Petrograd Zoological Museum; Member of the Bere-
sovka Mammoth Fapedition; Leader of the Sangajurach
Mammoth Expedition,

des. Isbrand, 1704, Dreyjarige Reize naar China, Am-
sterdam, p. 31,

Siberia, after the melting of the snow, plenty
of bones of what later came to he ealled the
mammoth were lving about the surface or stick-
ing up from the ground. Here and there after
the thawing and slipping of portions of steep
river banks the more or less complete remains
of these proboscideans had been exposed to view
in the very sites where inadvertently they might
have reached the fateful daylight. At other
times one of these frozen giants was discovered
at a point the natives imagined to be the end
of the mammoth’s diggings,

It is with amusement that we turn to the many
heated, rather sprightly controversics that cen-
tered about the early finds in Europe of certain
fossil bones of enormons proportions. Did they
belong to giants:? Certainly the few pieces
available showed a more striking resemblance
to those of man than to any other quadruped
they conld then be compared with, In Switzer-
land, after unearthing in 1577 some of thesc
huge bones, the city elders of Lucerne desired
to express pride in what they were pleased to
consider their giant ancestor. After many en-
thusiastic comments they decided o figure him
as bearer of the town escutcheon, More remi-
neralive proved the resurrection of the sup-
posedly nineteen foot tall Cimbrian king, Teuto-
bochus, in 1613, near Montrigaud (Dréme), in
southeastern  France. The astute SUTgeon
Mazurier arranged a traveling show, making
the curious crowds pay for the pleasure of view-
ing the relics.

After parts of skulls, molars, and tusks had
finally been obtained there was of course no

[3]
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question as to their belonging to some kind of
elephant. Cuvier, who was the founder of the
Department of Paleontology in the Paris Mu-
seum, was the first to recognize that these gigan-
tic bones exhumed in Western and Central
Furope and the frozen remains in northeast-
ern Siberia belonged to the same kind of ani-
mal, the extinet mammoth Elephas primigenius.

There was naturally a keen desive on the
part of the more enlightened to recover for scl-
entific purposes at least one of the ice-muon 3
soft parts and all. As early as 1722 Peler the

Great of Russia gave orders to that effect to
the governor of Siberia. From to time
quantities of bones collected appa ently at van-
dom were sent in. Small poriions of the cov-
eted quarry occasionally reached interd sted cen-
ters and kept alive the yearnings for
snccess,  But in the hope of securing more ¢com-

plete remains the Petrograd Academy of Sei-
ence before the close of the century sent several
expeditions into Siberia to have exceptionally
promising finds followed up, exhumed if pos-
sible, and transported to their
musenm.

zoologrical

During those early periods travel into such
desolate, far-off regions was a slow and diffi-
cult process and rendered even the most hope-
ful of these enterprises uncertain. By the time
adventurous men of science made their way
over thousands of miles, the particular frozen
mammoth whose quest called them into the
howling wilderness had literally melted away.
Exposed soft parts rapidly decayed or were
destroyed by carnivores that often seattered the
bones. Floods frequently earried whole por-
tions away, or clse the oncoming winter
thwarted all further attempts at recovery.

Not until 1806, however, came the really
epoch-making find which solved many questions
about this extinct form. A Tungusian fisher-
man in 1799 had located a complete, frozen
mammoth on the banks of the Lena River at
the threshhold of the Polar Sea. Imbedded in
ice, as it had been for thousands of years, its
meat was still in such condition as to be eagerly
devoured by polar bears, wolves, and other
carnivores attracted from great distances. As
time went on every warm season bared mare of
the body; only the natives contested the booty
by securing some of the meat for their dogs
through the following years of exposure. It
was then that the intrepid explorer and botan-
ist Adams happened to arrive in the neighbor-
hood and, hearing of the famed monster, lost

no time in reaching it Most of the soft paris
were gone, one limb had been earried away, and
a native had sawed off both tusks and sold
for about fifty rubles. Through Adams" encrgs
and foresight practically all remaining  bones
He also took Lo Petrograd a
It was
side upon which the mam-
s to tax the strength
ng £ la shore, A ].Jl.l.':_._l;l.'

were collected.
pivee of the hide with the hair in place.
from the still [rozen
moth lav, and so

of ten men to deag it al

amount of loose, conrse haiv, evidently trampled
into the snow :'l_'.' [easling |.:-|'|r lwnrs. wias ]Hll.g
enough to be considered as liaving formed a
11} !

This mounted “Adams” mammoth, 1o which
come of the dried paris were lefs adhering,
sorved Tilesius® as a basis for the first figure

of a complete skeleton, wl
ares nine feet eleven inches at the shioulder and
remains even ii'dﬂ_‘-' the ]:Il‘;x"—L Cver recovercd
from Siberia. An Indian elephant from Ceylon
but three inches height weighed 8,700
pounds. G. Cuvier soon after copicd the figure
of the Adams' skeleton in his famous work on
fossil bones.!  Subsequently the same illustra-
into nearly every seientific
text book and is still used in the eleventh edi-
tion of the Encyelopedia Britannica. It also
was token as a model for the setting up of
practically all fossil mammoths found in West-
ern Furope. Unfortunately it was far from
satisfactory. The missing tusks of the mam-
moth had been replaced by combining several
other picces of ivory, According to later
authorities® these substitutes do not vorrespond
in cither size, length, direction, or curvaturc
with those this huge bull originally seemerd to
have earried.

veh by the way, meas-

i

|.|'-~:1'

tion found its wal

For mearly a hundred years after Adams’
mammoth skeleton had reached Petrograd no
important contributions were made in this line.
Attempts to sccure the entire frozen remaing of
some of the most promising of the twenty-one
finds recorded during this period resulted prac-
tically in failure. They were too widely seat-
tered over the bleakest of ice-bound solitudes,
mostly in regions beyond the Arctic circle.
Here nature seemed to be intent on holding on
to one of its most fanciful creations—ice-mum-
mics.

Several Alaskan mammoths in a  very
much poorer and more fragmentary state were

51815, Mém, Acad. Tmep. Seiy, St Peterdbourg, ¥V, PL X,

11221, Reckercher sur [es Ostemens fossiler, Nouv, Ed,
1, PL XL, opp. b 204

¢ Plizgenmayer, E. W., 1907, Awn. Dept, Swithspuian Tnust,

for 1906, Washinglon, f. 33
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The steep slope where the Beresovka frozen mammoth was discovered,
and uncovered the fce-mummy that reposed here perbaps anyohere from 12,000 tn 25000 years,

Mazses of thawed ground  slipped
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lso investipated he great eredit for

1"|'|1i1] advance of our knowleg ahout

mammoths, iz due chicfly, however, to the exl
ordinary suee the three following ox)
tiong: Herz-Plisenmayver, on the Beresovka, o
right tributary of the Kolyma River, Arcti
Ocean drainase, Provinee of Jaluotsk, 1801

1902; Pfizenmayer-Vollosovie, on the Sanga-
Jurach River, in the Aretic coast region opposite
the New Siberia Islands, 1908; and Vollosovie,
on the Liakhoff Islands, southernmost of the
New Siberia Archipelago, Arctic Occan, 1912-
1913,

The Beresovka Expedition was the first to
profit by the rapid transportation facilitics of
the then new Trans-Siberian Railway. DBt
even from Irkutsk, the last railroad station on
their route, nearly 4,500 miles had to be cov-
ered on foot, horseback, and sleigh to the
Beresovka River and back., In ovder to con-
tinue the work of salvage in the intense cold
a hut had to be built over the partially exposed
remains and stoves kept burning.  After tre-
mendous hardships and in the incredibly shorl
time of ten months all that was worth while to
be had of the mammoth was transferred to
Petrograd. As it reached there the middle of
February, most of it was still in frozen condi-
tion, This was the first time that the almost
complete skin of any fossil mammal conld Lo
mounted for exhibition. Nearly all the hair
had eome off, but some of it was put back later.
For many reasons it was found advisable to
represent the mammoth in the position in which
it had met its untimely death. Careful study
of the exceptionally perfect skeleton of this
voung bull, in which but one tusk was lacking,
brought out many points of interest.  Modern
seientific methods of collecting made possible a
number of unique resulls in the study of vari-
ous parts, such as tongue, feet, tail, stomach,
muscles, hide, fat. blood, as well as its food.

SOCIETY
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The Sangajurach I".'.t]n'iljlilml.. under the lead-
ceship of Dr. Plizenmayer, seemed at first but
little favored, for the greater part of the mam-
moth had been washed downstream or destroyed
But
some lucky canse had preserved large picees of
the hide of the body and limbs with complete
Fven more fortunate
some of the upper portions
of the head and the nearly complete trunk,  In

by Aretic foxes belove the party avrived,

hair covering in place.
wits Lhe recov ry ol
the case of the Beresovka ice-mummy; the de-
struction of these particular parts as well ns
of the back by decay and carnivores had been
n keen disappointment to all at the time.

The Vellesovie Expedition was financed by
Count  Stenbock-Fermor, presented  the
ults to the This mammaoth
d to e in as zood condition as the Bere-

whao

Paris Muoscum.

sovka specimen and has helped Lo eonfirm and
eaxlend of the made on the
material from the two Russian expeditions.

ETTR] resenrches

Following this the late Czar issued an impe-
rial ukase prohibiting the exportation of any
mammoth or |_|.'|.'|'|_-\ thereof found in Hussian
tevritory, reinforeing a former order wherehy
all mammoth ivory and bone had to be sub-
mitted to a committee appointed by the Petro-
rrad Academy of Seienee, that might retaion any
parts desired.

The ficld obscevations and researches based
upon the wonderfully well preserved material
from the Beresovka and Sangajurach mammoths
settled a number of disputed questions. Differ-
ent phases of the life history of the fabulous
monsters of the frozen tundea were 1il1-'!]ljl.‘
cleared up, such as appearanee, strueture, sizc,

habits, and even relationship. No other fossil

muamiotl

Skull of the
with st parts removed except alout upger portion

alult Temale Rangajurach

of face. Tusks of female elepbanis being  casily

detached, especially after o alight amount of decay,
in this ease they were nob fecoversd
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trpe has left such remarkably complete data
as the Siberian mammoth and to # lesser ecxtent
its partner, the woolly rhinoceros,”

Part 11.

Apart from its sh:
tions between the =il
elephants were its much shorter, more ma
body and above all its large, bulky head. The
big skull had to furnish support to the enor-
mous, spiraled tusks and weighty molars

Description of Specimens,

v coat the main distine-
inn mammoth and living
sslve

As in recent elephants the tusks are vaci
in form and much smaller in the females,
sockets run nearly parallel. At their point of
emergence from the skull the tusks first divers
—sideward, forward, and upward—and then
slightly converge in the general direction of the
shoulder, with tips corved inward and down-
ward.

The tremendous size and peculiar shape of
mammoth tusks have aroused many discussions.
Was so excellent a student as Adams® right
when he suggested that the hooked extremities
thereof may have been used for pulling down
and retaining branches of lofty coniferous and
other trees? Or is there reason to follow Pfizen-
mayer in his explanation that some apparently
abnormal tusks with obliquely forward and
downward directed tips served to break the
crust of snow and serape together food? Did
these tusks grow to such gigantic proportions
merely so the males might have a better chanee
to sccure plenty to cat? Seldom would theyv
eare for the weaker among them. Nature would
not treat in so step-motherly a fashion females
and voung, on whose welfare the continuity of
the race depends, >

In nearly all larger mammals the horns, ant-
lers, and tusks, serve essentially as weapons.
In each case they are applied in the most suoit-
able fashion. Among elephants the strongest
bull of the herd enforces his right to perpetuate
the race by battering every contestant with his
tusks. Just one wrong blow during the fury
of a contest and these ivories snap off like glass.
Not rarely have large African bull elephants
left one of their tusks on their battlefields. Of
course the extremely large, recurved tusks of
mammoths, describing in many specimens fully
three-quarters of a eircle, undoubtedly became
useless even for such a purpose.  Neuville may
be correet in looking upon them as more embar-

* Preserved parts of a mammoth and rhinoceras also were
unearthed in 1907 in pits of mineral wax in Starunia, Galicia
{Poland).

¥ Adams, Andrew Leith, 1870, Notee of o Natuwralist in the
Nite Palley awd Malta, Edinburgh. p. 231,

rassing than wseful and as showing degenerating

influences at work.

tusk, pre-
Museum,

The largest Siberian mammoth
Petrograd Foological

oulside curve thirteen feet,

served in the
measures along th
seven and three-quarler inches, and weighs 186
pounds.  The Ameriean Museéom of Natural
[rom the Liskhoff [slands
somewhat heavier, weigl 200 pounds, buk
mly twelve feet, cleven inches in length, with
twenty-one inches.
Laucas™ reports one from Alaska bot slightly
ler, twelve fcet, ten inches.

Histary possesses one

a greatest cireumfercnce ol

The trunk, as instanced by the Sangajurach
specimen, from which only the tip was lacking,
was dwarfed and weak in comparison with
those of recent elephants. With all probos-
cideans it is an imporlant ergan, the corner-
stone of touch, scent, respirvation, and constant-
ly used to sccure food and drink, as well as for
defensive and offensive purposes, and during
swimming, ~1.'|.']u'r1 the body is submerged.

In the mammoth, however, there is relatively
little space reserved for the trunk between the
huge, closcly set tusks. Correspondingly small
are the chicf points for its support about the
nasal and premaxillary bones. Hvidently the
principal funetion of this organ was to pluck
grass from the forest meadows. Perhaps the
Cro-Magnon ecave man of Combarelles, Dor-
dogne, France, whose rudely sketehed outlines
of the huge beast showed a two-fingered tip to
the trunk, may still earn his fame as an ob-
serving naturalist,

We might conclude from the very slight de-
velopment of the trunk that, influenced by the
boreal elimate, the mammoth's temper was of a
milder sort. It scems not to have been used as
an instrument of fury to devastate, break, and
tear whatever may have been in its way, as is
the ease with the well developed trunk of its
African cousin.

The ears were considerably smaller than
those of the Indian elephant, measuring in the
old Adams' bull only about fifteen inches in
length and six and three-quarter inches across
their greatest breadth.  They were densely
covered with short, woolly, and longer, bristly
hairs.

The bony structure of the digits of the feet
showed a pronounced tendeney towards redue-
tion. Some at least of these mammoths had
already lost most of what in other mammals

*Lucas, F. A, 1901, dwn. Rept. Swithyonian fnat, for
1899, Washington, p. 335
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A picce of frozen mammath ckin from the upper
part of the thigh with moest of the bair =tll in
place.  Where longest this shaggy coat measired

alout one font six inches,

would correspond to the thumb and big toe and
were four-toed (tetradactyl) and not, like liv-
ing clephants, five-toed (pentadactyl). The
random numbers of toc-nails of the Paris mam-
moth were ascribed by Newville” to degenera-
tion. Many of these supernumerary horny
growths had striking resemblance to the normal
nails, others were extraordinarily long and up-
turned, like those recorded from some menag-
erie elephants,

More deeisive evidence of the mammoth’s
truly boreal habitus was furnished by its heavy,
shaggy coat. It covered the entire body, but
even where longest it did not form a distinctive
mane. In general appearance and arrangement
it resembled that of the musk-ox. The dense,
matted, woolly underfur, varving from fawn to
golden brown, attained according to location up
to two inches in length. A longer, coarser, yet
fluffiy hair had an average length on the body
of a foot and a half; in color it was deep rusty
brown, sometimes darker, sometimes lighter,

* 1919, L'dntkropolegic, XXIX, p. 207,

BULLETIN

according to peculiarities of prescervalion; its
texture somewhat resembled the fibers in the
hard outer covering of cocoanuts. Outstanding
from this were the scarcer, flattened, consider-
ably longer, black, but flexible bristles that
apparently were evenly distributed over muelh
of the bodv, Particularly graced with them
were such parts as the chin, evelashes, and
ears, On the tip of the short tail they formed
n long, fan-shaped tassel, but even there were
only one mm, thick. The trunk was well cov-
On fore and hind
limbis the longer eoarse hair had an average
length of one foot, two inches; at the lower
portions it was considerably shorter,

ered with dense, short hair.

As wsuzl in reammals with dense underfur,
the epidermis in the mammoth was extremely
thin and vather :\l!'l.LHH]l__. in that respect qllit(ﬁ
unlilee the thick, horny, rugose, sparsely bristled
skin of living tropical elephants. The leathery
however, according to  various re-
senrclies, proves to have been as thick as or
thicker than that of present-day proboscideans.
The histological character is essentially the
same in both, neither of them possessing sudori-
parous or schaccous glands, Newville suggests
that the mammoth in evolving from ancestors
living in a warmer elimate and adapting itself
to boreal conditions greatly reduced its epi-

portion,

dermis.

No more important factor could be eited indi-
cating the coldness of the elimate in which the
mammoth lived, than the abundance of fatky
tissue just below the hide. On the belly of
the Beresovka male this laver was three and a
half inches thick. Fat of any kind is practically
absent in recent clephants, as is usual in game
of tropical Africa except the hippopotamus. Its
presenee positively shows that at the time of
death the mammoths preserved as ice-mummies
were not on the verge of starvation. What bet-
ter protection against the oncoming rigors of
winter could be imagined than such an accumu-
lation of fat, common in many boreal land and
aquatic mammals and always in those that hiber-
nate,

Several lucky eircumstances have contributed
towards our fairly satisfactory knowledge about
the feeding habits and food of mammoths.
From what we know about living elephants the
experienced can tell from a glance at the molars
that the mammoth secured its livelihood essen-
tially by grazing and not by browsing. In this
case the cheek-teeth present a densely crowded
condition of the component transverse plates
with a comparatively even, yet a characteristic-
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Wem,

development  of

Varioue stages in the

feanirmg o

lants, after emorging

As the

The molars, as in other cley
the gom graduully’ move forward in the jabe.
partighn, the grinding sucface, i worn o o the originally
lunig, anteriormost ruote ane sorberd or “eaten un™ within
their sockets by special cells, the osteoclasts, Thus only a
flat, thin, center portion of the anterior part of the r
remains.  As o this is pushed ont levond the § teatt
of the socket the thin pieces of the composing plates break
off easily, the worn ones heing replaced by succeeding new
ones from the rear.  In this way the rather  solummins
and heavy molars are easily accommadated in zo limited a
space and retain their efficiency wll a relatively advanced
age.

a.  Third right lower molar st hefght of effteicney E-
closed within the high rims of enamel of each of the
numerous transverse lamellae or their paris lies the safler
and lower dentine.  The lamellse in torn are sperodnded

and united by cementum, Antericrly this malar i3 warns
Tivw,
. Second right upper molar. Some of the anterier

tramsverse lamellae have been shed, and the remainmg ones
are mare worn an Frg ©

¢ Third right lower molar. Some of the posterior
lamellae have not yet moved up from the jaw to the grind
g surface,

d.  Secwnd left upper milk nolar before piercing  the
gtm, The individusl transverse famellae, stll cresied. have
nol vel been united by cementum,

@ Second left upper milk molar well worn. sime of the
transverse lamellae 10 front having been shed,

f. First left upper milk melar with a grinding surface
of only 12 mm This  checkowsoth belonged 1o 4 cali
probably  not more than a year ol

ally rough, crown surface, Their peculiarity
and efficiency are greatly influenced by the sin-
gular action of foodstuffs under the pressure
and friction of mastication. It is the amount
of silicate, grit, and other hard materials con-

BULLETIN L]

tained in the food that causes an unequal rate
of wear of the three principal substances com-
posing these grinders,  Under these cireum-
stances the exeessively hard enamel parts always
remain as ridges, whereas the softer dentine
and  cementum form  alternating depressions.
The transverse plates of the cheek-teeth vary
somewhat in complexity and number; from
three in the fiest (milk molar) to as many as
bwenty-seven in the sixth or last molar,  Os-
born!'” has shown that Jellerson’s mammoth (E.
feffersoni) of the Ameriean Pleistocene, from
Indiana, may have as many as thirty in the
upper molar and from iwenty-four to tw enty-
six in the lower,

The masticating surface of the laroe, broad-

ened molars® of the mammoth forms an efien-

cions milling apparatus for the grinding o

pieces of the rather tough, but very nourishing,

horeal mead
wonld 1ot answer so well for the bulky, suceu-
lent masses of tropical veretation on which the

w plants. A similar areanoement

living Indian and African elephants subsist, The
relatively compact nature of the fodder of the
mammoth may have helped lessen the need for
accommodating immense digestive organs and
finally have led to a general reduction in size
of the animal’s body, back of the head. as men-
tioned above.

Borodin'' was able to identify the plants
found between the molars and in the stomach
of the Beresovka mammoth. Above its ice mau-
soleum the flora of these Siberian forest mea-
dows still showed essentially the same charae-
teristies as thousands of vears ago at the time
of the victim's entombment, The average tem-
perature may have then been responsible for a
more uniformly milder elimate, somewhat lack-
ing the intensc severity of present winters and
allowing the forests to reach as far as about
74" North. The food gathered in abundance by
the Beresovka mammoth just before death con-
sisted of various kinds of grasses (Alopecurus,
Hordeum, Agrostis, Atropis, and Beckmannia).
Sedges were represented by two forms of Care.
A mint (Thymus), pods of a leguminous plant
(Oxytropis), wild poppics (Papaver), and
seeds of the northern butter daisy (Ranuncu-
lus) made up the list. Some pine needles and
bits of wood figure as incidental oceurrences,

* Osbarn, Henry Fairficld, 1922, Amer, Mus, Notdlater Na.
41, pp. 116

® In: Salensky, W., 1903, Compt, Rend, Sfen. VI Congrés
Internar, Zool | Genéve, (1904), p. 72,
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From the above enumeration of characters it
appears out of question, as formerly belivved,
that Indian elephants could be modified forms
of the ,"_W-i,':\vrj;tn “|_-|'|;g1|1|,||l|'| :H'II.] had I'I'I-Cl‘l.‘ll}' wiall-
dered southwards into the more luxuriant forests
of tropical Asia and in adapting themselves,
had lost their heavy pelt and gradually changed
otherwise. As shown above, the Siberian mam-
moth was in many ways too highly speeialized
to figure as an ancestor of the living I
clephants, which must have evalved from
other form.'*

L omf

.o
MUSSEL SHOALS.

By A. E. OrTsaxs.

Carnegie Muscum

HE Mussel Shoals of the Tennessee River
T in northern Alabama (between Lauderdale

and Colbert Counties) have received their
name from the immense number of species and
individuals of freshwater mussels (Naindes)
which used to be found at this locality. Thus
the common and now official spelling “Musele
Shoals” should be disearded for the more cor-
rect one “Mussel Shoals.” There is no other
place upon the whole wide world which could
be compared with this one in this respect. The
cause for this unusual development of Naid-life
(as well as other freshwater life) of this region
is found in the fact that here two old faunas,
in themselves exceptionally rich, come together,
the so-called “Cumberlandian,” belonging to the
upper Cumberland and upper Tennessee Riv-
ers, and that of the “Interior Basin” { Ohioan
fauna).

I have tried to compile a list of Naiades
known from the Mussel Shoals, and have found
that about eighty different species and varie-
tics are represented here, belonging to twenty-
nine genera, and this number is increased by
some additional types known from the tribnta-
ries of the Tennessee River in this region.

This extraordinary fact has been recognized
at a very early time. Fxactly ninety years ago,
Conrad® wrote:

“The bivalves are peculiarly
abundant in those rivers of North Alabama and
Tennessee, which have cut their channels in
the carboniferous limestone, and where gener-
ally a long grass affords them a secure hold

* * *

1 Conrml.; T. A.. New Freshowater Shells of the Ermited
Stater, Philadelphia, 1834, pp 12, 13,

2 Oehorn, Henry Fairfield, 1910, Thke Age of Maommals,

New York, p. 419,
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against the rapid current of these mountain
The expansion of the Tennessce
River, known by the name of Musecle Shoals, is
of the character I have described; it is shallow,
ornamented with a number of small islands, and
its bed s Full of the long grass which abounds
in various specics ol Naniades. The lover of
the wrand and the beautiful in natural scenery,
in seienee, will here find

He will be de-

slreams.

as well as the studen

| B . i
abundant sourcits 01 ITCEYCAT.

lihted with a noble river, whose beautiful and
pumerons  islands clothed with gigantic

mdulated shore on the
ith thriving villages,

and on the other spreads out an extensive allu-

vial, rich in all Lhe g Ceres, or
sraptly from the river a mural escarpment af

trees s winst Nig

Ooree 1 5 OTIament

rifts of rises

al
carboniferous limestone, which reflects its blue
and sombre aspect in the erystal waters at ils
base. Like many other spols, however, rema rk-
ahle for their liveliness, the subtle messengers
of death have chosen it for their abode, infos-
ing ihe poison of their breath into the serenity
of autumn, when the transpareney of the air
and the poritv of the sky, together with the
gorgenns scenery, present at first to the uncon-
seious traveler sensations alone of health and
enjovment.”

At the present time, the above deseription
holds good only in a small part. The beautiful
islands, and the general features of the river
itself are gome, as well as a large portion of
the fauna, chiefly that of the mussels, which
depend on the ecological conditions once pre-
sented here. For a dam has been built, the
“Wilson Dam,” just at the lower end of the
“Little Mussel Shoals,” about two miles above
the town of Florence, ponding the river for
many miles, and drowning entirely the “Little”
as well as the “Big Mussel Shoals,” beginning
about four or five miles farther above. With
the destruction of the conditions favorable for
Naiad-life also the Naiades have been destroyed,
which is so much more to be regretted, as there
were forms among them which have been found
only at this locality, and very likely will be,
sooner or later, entirely extinet.

There are some shells yet present in this
region, chicfly below the dam; but this is only
a small remnant of the original richness of the
fauna, and there is great danger that also this
remnant will gradually disappear, due to the
pollution of the waters which will be a conse-
quence of further “improvements” connected
with the dam. And then the “glory of the mus-
sel shoals” will be entirely gone. Those char-
acteristic and unigue features which would
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rather have deserved to be kept intact and pre-
served as a “natural monument,” second only
to very few other monuments of the United
States.

Only one part of Conrad’s deseription has
been intensified and emphasized by the present
conditions: this is the part which speaks of the
“subtle messengers of death,” undoubtedly al-
luding to malaria i and mosquitoes ). althonzh
Conrad, of course, did not know anything about
their conneclion. But the fact is that mosgui-
toes and malaria are increasing to such a deorec
that the inhabitants of Florenee and other towns
in the vicinity are becoming alarmed, =nd
beginning  to discuss preventive measmros
Seienee, December, 1924,

i
LAST MINUTE NEWS OF GAME COXN.
DITIONS IN JACKSON HOLE, WY-
OMING., FROM OUR OLD
FRIEXD. 5. N. LEEK.

Jackson, Wyoming,
February 17, 1025,
Dear Dr. Hornaday:

Some little time since I have written or heard
from you, and [ write now to give vou direct in-
formation about conditions here,

QOutside of one short very cold spell, we have,
I think, had so far the most moderate winter
I have seen, snow-fall so far much less than
usual, and the clk are wintering unusually well,
and unless unusual storms come the loss will
be next to nothing.

Three years ago we had, I think, not to ex-
ceed 7,500 elk. Last Fall I watehed them as
thev came stringing down into the upper end of
our valley, and estimated that 15,000 head
passed in about four davs, and the number of
¢lk killed was not unusual considering the late-
ness of the closing season, Qur State Game
Commissioner, I believe, puts the number killed
at 300; this may be too conservative, 500 would
be nearer correct.

Now there are large areas of ground bare
of snow, both over the level valley and among
the foothills, and it looks like the Government
will have a very large portion of their elk hay
left over. Owing to the drouth last summer,
the ranchers’ hay for stock is getting pretty
low, but with no late storm, there probably will
be plenty,

I received very flattering reports from the
mountain sheep range in the Gros Ventre maoun-
tains. Considerable numbers were reported
seen, and among them many young sheep, in-

cluding a good number of FOUNLE Tams coming
on; and this winter quite & number are winter-
ing almost within sight of the ranches,

almost SOTTY Lo domestic
sheep are being brought into the valley; but

[ am say  some

even so, i Lthe Forest Serviee s just to all in-
terests, this fact need not be alarminge, for now
Lthere is el range, Isalated Crom olher |-

Hons, where Lhere is principally no game dur-
In.":'ll\'rl

weed s so plentiful that eattle eanuot be

i Lhe or winter, and FELIETTY

ST eT.

rangied

ome reports [ have seen published of heavy

livss o Ik in here this winler, seem to me an in-
fustice to the Biological Surv vy lo the Forest
erviee, Lo the :‘:":Ih of 1IL'|._'-""|.'Ij:||,'..._~ and {0 the
itizens of the valley, 1 do not deny that there

small aven that should be purchased and
i to the Government Ranch., But one Cault
ddvoeated, I think, is the efart to colleel all
the elk at that one point, when the elk and their
winter range is strung out for a distance of
about forty miles up and down the valley. At
least two other feeding places should be es-
tablishd, and these join the winter range, where
the elk naturally feed, and thus need not have
to be driven to the feed vards.

I wish you could get away for a vacation in
here, I would like to take you around a little
over the elk winter range, also their summer
home, and have you take some of our big lake
trout. We got one last summer of 30 pounds,
another of 25 pounds, and there seems to be
plenty of them.

Sincerely yours,
5. N. Leex.
- e
WHO PLANTS A TREE
Give fools their gold, and knaves their power;
Let fortune's bubhles rise and fall;
Who sows n field, or trains o flower,

Or plants a tree, s more than all,

—John Groenleaf Whittior,

Find a Seelidotherium—N aturalists of the
Argentine Museum of Natural History have
discovered fossils of five glyptodons and one
scelidotherium, a fossilized human skeleton and
a fossilized human skull in the deposit along the
banks of a lake near Chasoomus, in the Provinee
of Buenos Aires,

While the Argentine pampas yields fossilized
animal remains in abundance, human fossils are
rare, although it is contended by local scientists
that there is plenty of evidence that man lived
on the pampas in company with these prehistoric
beasts.—Times (N, ¥.)
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THE DISCOVERY OF THE FLIGHTLESS
CORMORAN T.

Through inadvertence, due to unavoidable
liaste in preparation. an omission in regard to
the discovery of the flightless cormorant oceur-
red  in William  Beebe's  book, Galapagos:
World's End. 1o an interesting letter from Mers.
Mary H. McCullough, addressed to our Honor-
ary President, Professor Henry Fairfield Os-
born, the matter has been brought to our notice

The writer says:

“My brother, Charles Miller Harris, com-
manded the expedition to the Galapagos, which
went out under Mr. Walter Rothschild’s aus-
pices in the year 1897, . . . During this expe-
dition my brother discovered the flightless cor-
morant, ‘which Mr. Rothschild named for him
Phalacrocorax karrisi. It seems to have bheen
one of the most interesting and valnable dis-
coveries made in the Galapagos. Mr. Beebe

wives four pages of deseriplion Lo it, closing as
follows: “They eseaped the attention of Dar-
win, and all expeditions down to twenty-five
vears ngo. My brother is no longer living,
having passed on last £all™
In beliall of Mr. Beebe, we take pleasure in
|_||.;:|_'|'|;|:_: on further record the facts of the dis-
covery by Mr. Flaveis, In 1807 a party on the
chooner Lila and Hettie, commanded by
harles Miller Hareis, and ynder the auspices
the Hon, Walter Hothschild, spent several

nonths \l||m.u and colleeting in the Galapa-
cos,  The most imporlant avian discovery was
b fligehitless cormorvant, I the Balletin of the

British Ornitholooists' l'ésli'. Folume V1I, page
52, 1897, Ar. Rothschild described the new
wender as Phalacrocorar harriss, and named il
in honor of its discoverer, Laler on, 2 new
cenus was made, to separate the bird from its
congeners which retain the powers of flight, so
that the flightless ecormorant now stands as
N an i terum harricl,

- .

PROFESSOR OSBORN'S PORTRALT

A portrait of Professor Osborn has been pre-
sented to the Socicty in memory of his long ser-
vices as Chairman of the Fxeeutive Commitles,
1806-1008, 1007-1808, and as President of the
Society from 1809-1925, The portrait was
painted by Julian Lamar and will be on exhi-
bition at the Administration Building.

The donors of the porteait were his associates
on the board, namely: Madison Grant, Frank
K. Sturgis, Percy . Pyne, Anthony R. Kuser,
Cleveland H. Dodge, C. Ledyard Blair, Lis-
penard Stewart, Charles F. Dieterich, George .
Baker, Edward 5. Harkness, Wm. B. Osgood
Field, Ogden Mills, Frederic C. Walcott,
Archer M. Huntington, George €. Clark, Jr.

CONSERVATION RESOLUTIONS

At the thirty-first Anmual Meeting of the
New York Zoological Society, held at the
Waldorf-Astoria on Tuesday, January 13, 1925,
the resolutions following were presented and
read by Dr. Charles H, Townsend, Director of
the Aquarium,

Whereas, the clephant seal of Guadalupe
[sland was long supposed to be extinet but is
now slowly inereasing in numbers under the
protection of the Mexican government; and

IWhereas, the Guadalupe fur seal, formerly
abundant on that jsland, is possibly still sur-
viving there: and
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Whereas, both of these seals were of great
commereial impartance in the past and should
be preserved for the future;

Norer, T.ﬁq'nfﬂrr, b it

Hesolved, that the New York Zoological
Sociely communicate with the proper anthorities
in Mexico and request a continuance of the pro-
teetion of these animals in Mexican waters, and
further that it communicate with the Uniled
States Biological Survey and recommend that
steps be taken to proteet these seals in Cali-
fornia waters,

I hereas, the authoritics of British Columbia,
Washington and Oregon have, at the instigation
of salmon packers, permitted the killing of large
numbers of sea lions on their breeding grounds
by dvnamite, machine puns and other means of
destruetion ;

Nowe, Therefore, be it

Resolved, that the New York Zoological
Society urge upon the proper authoritics the
protection of these animals,

Whereas, the remnant of the giant tortoises
of the Galapagos Islands are threatened with
early extinetion through the destruction of their
cges and young by wild dogs and pigs, and by
the slaughier of the adulis for oil: and

Whereas, there is no hope for their perpetua-
tion on the Galapagos Islands;

Nowe, Therefore, be it

Resolved, that the New York Zoological
Socicty take steps to capture and transport
such tortoises as can be sceured, to a suitable
place, preferably an island within the jurisdic-
tion of the United States, where suitable elimatie
conditions would favor their inerease and per-
petuation,

TO EXPLORE THE SARGASSO SFA
T'ropical Rescarch Staff of The Socicty Sail for
the Sea of Mystery

The Areturus, o war-built wooden ship, with
William Beche dirceting, will sail from Tebo's
Basin, foot of Twenty-third street, Brooklyn, in
February on one of the strangest fishing expe-
ditions ever known,

With a large equipment of traps, hooks, nets
and dredges the Areturus will visit the Sargasso
Sea, a vast floating area of seaweed that
lies between Cuba and Africa in the middle
Atlantic Ocean.

Below the surface of the Sargasso Sea are
strange  forms, whose like according o
marine tradition has never been seen on sen or

land. The seientific explanation for this is that
millions of fish are canght in the net of seaweed
and  theiy l.ivr.'l_'l.'iil_:.', ciarensses serve as o foods
for undersea life, of varicties which exist in no
other spot on the globe,  Many of these are
quecr phosphoreseent ercatures that fash and
slimmer in the shadowed depths,

Octopuses of large size, capable of dragring
a small vessel under the water, are said to TOaI
this vegion.  In ancient times the place was
dreaded by sailors ns a supernatural
haunted spot,

and

[t has never been thoroughly explored. The
Arcturas will moye slowly through the siea weed
collecting specimens,  ‘The l'HlI‘L:I.l.I-HI'lII, WIE OF-
Repartisent of Tropical Re

1 New York Zovlogical Saociely,
Alarshall Field, Harrison Williams, Vineent
Luti Whiton and other we dthy men

re nancines thi

aanized by the

sCATei o1 Ll

. rlenre 1)

. )
untcherlalking.

VOICE 1N THE IDiws

[ 3 2 voice in the Ll.ll'-'.".:i.
il L] ii(]llil] ""'.Ll.'i.,
Heard in

The mockingbird.

a dr¢am, then rone—

No reed pipe of Pan
Fver such music made:

No clear flute of man
Ever thus played,

So bid me ope my eves,

Bird, when the sunlight nears,
That I may daily rise

To the song of the spheres!

Crisros Scontann, Sun (N, Y.}

Bl

True Ermine.—The original or true ermine is
the fur of the European weasel, there ealled the
stoat in its white winter dress. The snowy white
pelt, set off by the jet black at the end of the
Lail, attracted attention centuries ago and was
adopted as the royal costume for the kings of
England, 1t is said that Edward I forbade
its use by any one not of royal blood., This
ancient roval costume adorns the “king" in
packs of playing cards. Later it became the
distinguishing fur of nobility, and especially of
Judges, wha represented the royal power and
were regarded merely as the King himself act-
ing through his agents in dealing justice Ao
his people, says the Detroit Nescs.

-

Falue aof Fisheries.—Fisheries, next to agri-
cilture, are the most important sources of food.
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AN 1DEAL TYIE OF AVIARY

A T

BULLEYIN

IN THE ZOOLOGICAL

I'ARK

It every insianee, the Society las planned to climinate 25 far as possible the Wlea of captivity from the variows

outdoor installations.

Combined with the utility. architectural prace and bheasty of the structure i this ohi-fashioncd

garden of hanly perenmials established along the entire front of the aviary for large binds of prey.

OBSERVATIONS ON ZO00LOGICAL PARK FOUNDATIONS

By Dr. Wittiam T. Horxapay

An address read before the Awmericen Teetitute of Pork Eeecatives,

MAN may select n gun, a watch, or a
A wife, according to the dictates of his own

fancy and the peculiaritics of his own
sweet will,  The results concern few people
other than himself, and his own bank account
pays the cost.  The man who designs and helps
to found and develop a public institution that
is paid for with money either privately or pub-
liclv contributed, is in quite a different ease,
His responsibility is broad and far-reaching.
In designing and constructing he ean not af-
ford to make mistakes, because if he does so the
cost thereof will be upon innocent persons.

In view of the fact that hundreds of thousands
of dollars are now being annually expended in
the United States upon the constroction of mu-
nicipal zoos, and the additional fact that in the
near future millions of dollars are to be so ex-
ponded, T feel impelled to offer a few observa-
tions that are intended to be helpful. My pur-

pose is to promote the avoidance of eostly mis-
takes in permanent improvements.

FEvery public improvement that turns oul
when finished to be a failure, cither in design or
in construction, quickly becomes a publie eye-
sore and a calamily, No mayor nor park com-
missioner cares to assume the responsibility of
tearing down a new building blunder, and there-
fore the mistake endures. When a wealthy pri-
vate individual erects a folly palace that dis-
figures the earth and advertises the owner's
mental deficiencies, it is his own funeral. When
he dies his children refuse to live in it, and
sometimes it descends to his servants, the rats
and the bats. The eyesore public building, like
the brook, goes on forever,

At this moment there are thirtv-four cities
in the United States that either have zoological
parks or gardens or zoos, or are endeavoring
to establish them. Of these thirty may be listed
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EXCLOSTURE

Hed in the Taronga Zoological Park, in Sydney, Augstralia, The

AN IDEAL

This is the way that the pinnipeds are exhil

FOR SEALS AND SEALIOXS

wlea of captivity is entirely remote

as being in the carly stages of their develop-
ment, and four only can be regarded as actually
settled in life. These figures mean, if they
mean anything, a very large aggregate of ex-
penditures in the near future, running well up
into millions of dollars.

There are no buildings so difficult to design
correctly and economically as buildings for
housing and exhibiting living quadrupeds, birds
and reptiles. The chances for errors and ex-
travaganee are deplorably numerous.  This pa-
per is offered as a solemn warning to all found-
ers of new zoological gardens, parks, and zoos to
mind their steps in the carly stages.

In the first place, no socicty, city or other
municipality should begin the development of
a zoo without carefully studying a general plan,
designed to fit a carcfully selected location.
In the selection of a site for a zoo, there are
about ten requirements to be considered, not one
of which can safely be ignored and of which
the greatest possible number should be met.

Sometimes it happens that on account of the
ignorance or indifference of a numicipal popu-
lation the far-secing and broad-minded people
who seck to start a zoo feel that they dare not

come ouk in the open with a proposal for a zoo
that will eost a sum in six figures. To the man
who never has traveled, 320000 per vear for
#zo0 maintenance looks like a huge sum.  In all
such cases it is wise to defer the initiative, con-
duct a campaign of cdueation and wait until the
proletariat concerned has acquired sufficient in-
telligence Lo appreciate a good free show of wild
animals, and beeome willing to pay a few cents
per capita for its maintenance.  Why waste
valunble years in hammering eold iron, or to
induce stupid people to create public benefits
for themselves? In an intelligent community
the founding of a new muscum, art gallery,
library or zoo becomes a pleasure.

[ now will offer a few suggestions in the hope
that they will prove constructive and useful.
They will be addressed particolarly to park
commissioners and to other men of public spirit
who appreciate wild life, and at the same time
desire to do something worth while for their
home cities. The number of men who sineerely
desire to leave the world brighter and better
than they found it is really quite large.

I advise and urge every zoological park
founder to take with the utmost seriousness the
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GETTING TUHE

DBecatise of the fact thet the Sociely

cational metitation, the wellto.dn cithaens

obyvious necessity of securving expert advice amd
skilled assistance. Owrdinarily, I shun the word
“expert” because it has of late heen so fearfully
overworked in the commerci but 1 mean
it, just the same, big business”
long ago learned the value of expert knowledge,
and for their enterprises they buy the very best
they ean wet, no matter what the cost. Ther
have learncd that in difficult enterprises, cheap
help in foundation work is altogether too ex-
I“:Ilh'l'-'l‘..

al waorld,
The men of

But how is it with the groups of men who de-
cide to found a city zoo? Do they raise money
with which to pay eash for the nest experts
available? I think that only a very few have
done so.  The majority find that money-raising
to pay for nothing but adviee is so diticult that
they put the cart before the horse by first tak-
ing on some live animals.  In all logical zoo
development, the live animals should be the last
things to be acquired. not the first. At all
times shun temporary installations, for they are
apt to prove leaden weights on the ear of
progress,

The founding of the New York Foological
Park, in a city already crowded with costly in-
stitutions for all-highest education, was a su-
premely difficult task. The Zoological Society
spent two vears of diligent effort and #1200
in money, in developing and laying down be-
fore the tax-pavers of New York its claborate
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MECILE

BEFORE THE

originally designed amid determined 1o develop a Zoological Park as an eila-
nmal taxpayers as a whole have made the Zoological Park what it is.™

general plan of the !]T‘ﬂ'l]llhl‘[l foundation. On
that plan every building, den, aviary, range,
and corral that was desired and intended was
earefully located and shown. Every road, walk
and pond appeared. When the city chamber-
lain asked to know the annual cost of maintain-
ing sueh an establishment as that, at the risk
of his life the direetor desperately answered,
“H100,000,"

Then the question in each mind was, “Will
those figures kill the plan, or cure it”'? The
answer came quickly, and from that day to this
it has remained New York City's answer, Said
General Anson G, MeCook, “"Well, an institu-
tion like that would be worth $100,000 a year to
the people of New York City.” And the bar-
gain was quickly closed.

Becanse of the fact that the Society originally
designed and determined to exeeute a zoological
park as an cducational institution and not a
spectacular understudy of Luna Park at Coney
Island, the wealthy men and women, the well-
to-do eitizens and the city taxpayers as a whole
have made their zoological park what it is. The
average American citizen and taxpayer is will-
ing to pay reasonably for the creation and sup-
port of fine edueational institutions that will
benefit his children,  If he and his children ean
derive both recreation and knowledge from a
public institution, it is dithcult for him to re-
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THE #ooOl

Head-keeper Toomey daily demonstrates the living

OF EDUVCATION

The nverage American citizen 8 willing 10 pay for

ihe creation and support of the fne educational Bestitotions that will bevefit his chililren,

fuse to support it. The best people are most
interested in the finest work.

[ am convinced that many of the founders
of municipal zoos lose much by not stronglv
exploiting and stressing early and often, the
practical and pronounced value of even the
smallest and humblest zoos as educational fae-
tors. It is easier, and far less expensive, to
found a zoo or zoological park on a thoroughly-
recognized educational basis than to build one
on a spectacular basis, The ereation of a tre-
mendous mountain and eliff spectacle on a level
plain in a zoo is a hazardous undertaking, and
in proportion to the number and kinds of living
animals that can be displayed the cost is enor-
mous. Both in Europe and America there are to
be found spectacular installations for lions,
tigers and bears that display to the visitor a
huge maximum of artificial rocks, such as those
animals never inhabit in their wild lives—and
a minimum number of animal species and speci-
mens.  As educational exhibits, T advoeate more
species of animals, closer acquaintance between
visitors and animals, and far less cost.

This spectacular idea originated in 1898 with
my dear friend Carl Hagenbeck, greatest of all
wild animal collectors, and in that same vear
he offercd it to us for the bear dens of our un-
born moological park., After careful considera-

tion, it beeame clear to me that for an educa-
tional exhibit of the many species of bears of
the world, it would yield too little, and cost too
much. But even more serions Lthan its extrava-
gant cost, I found that Mr. Hagenbeck's plan
would push the animals so far away from visi-
tors that fully one-half their potential eduea-
tional value would be lost. People who would
study animals always desire to gel as close Lo
them as possible.

Fduentional value in a oo ean be sceured
enly through precise zoologieal knowledge em-
ploved first in the designing and planning of
Lhe: establisliment, and afterward in the collect-
ing, exhibiting and management of the living
things displayed. An architect without zoo-
logical knowledge is no more fit to plan and
crect a reptile house or monkey house without
expert co-operation than a zoologist is fit to
erect and equip an astronomical observatory,
Years and years ago, the city park commission-
vrs of America learned the wisdom of sending
for Frederick Law Olmsted, or Warren H.
Manning, or H. A. Caparn, to journey as far as
might be necessary, to advise and assist them in
the laying-out of their municipal parks. But
do they ever do like-wise in designing animal
buildings for their municipal zoos? 1 know of
anly two American cities, Boston and Chieago,
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whose park commissioners ever have done so.
I now hear, in my mind, o question which savs,
“But where are trained zoological garden zoo-
logists to be found®" To this 1
eause there has been up to this date no real de-
mand for such men, there is not as yet a good
supply ! Whenever the voung men of America

answer: e

become convinced that in the new zoos of Amer
ica there is a real field for zoo zoologists, it is
very cerlain that many desirable voung men will
specially fit themselves to enter it.  Until

a demand is assured, why should any capabl
man specially fit himself to fill it?

As a matter of onevadable duty, the New
York Zoological Park has accepted several
young men for courses of practical study, and
training in the care of wild creatures in cap-
tivity. Some of these are now lhead-keepers,
some are carators and superintendents, and one
writes his name above the word *Dircetor.”

Following the bad cxamples of most Furo-
pean gardens, in the great majority of Ameri-
can zoos the labeling of the exhibits is given but
scant attention. The result of this deplorable
habit is a distinet loss to the public, and also the
zoo itself, It is not a good thing to treat the
very serious business of labeling with open in-
difference. Visitors readily recognize this spirit.
Long ago the muscum curators of America
awakened to a realization of the virtues of de-
seriptive labels, but nonc of them has in this
industry anything “on” the Zoological Park of
New York. Twenty-five years ago, we began
to put up all the dt'mwiplin: labels, maps and
charts that we thought the traffic would stand,
This was done partly as a duty and partly as a
pleasure.  After a quarter century of effort, we
believe that this edueational industry has re-
sulted in a very marked inerease in correct zoo-
legical knowledge, and of public interest in wild
animals,

Every zoological establishment, great or
small, should have, high up on its staff, at least
one zoologist who is competent to handle, along
with his other duties, the educational side of
its exhibits. The business of feeding and clean-
ing is highly necessary but it is not all in all
in oo maintenance.

In cataloging the difficulties in zoo creation
and maintenance, there are several that have
strong claims to first place. Of course, the first
difficulty is money ; but there are others. As the
greatest difficulty to be surmounted, I place ex-
pert service. This is a requirement that is uni-
versal, from the president’s chair down to the
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assistant cleaner,  To dznore it is dangerous,

amd somctimes fatal.  In coping with this diffi-
enliy in a short market, both patienes and money

AFE NeCesSsary. s ool bt taok

If a candidaste
quite up to the mark, invite him to complete his
cducation, and acquire some special terining be
fore he enlers upon his work.

| } i 1] g T
l'o the eredit of the men in mundeipal

Wil T8 AP L e _-|||I|\| It of carele iy as pell-

i5 to be

appointments must oo basced on
ces and ability, and that good men

alone so lone they continue Lo
m [' think that teday it iz only the
most hard-boiled mayer who has the hardilinod
to destroy the discipling of his city zoo in order

1
Ligd Lol I

Lo prevent meompetent keepers from being rve-
moved, or to foree an ineompetent man into o
position that he cannot fill.

In the selection of animal keepers, a striel ob-
servanee of the rules of a eivil serviee commis-
sion is almost certain Lo result in the insertion
of a large percentage of round pegs into square
holes. The hest eivil service examiner is the
director or superinlendent who is to be leld
responsible for the work of the men under lim,
and the more a eivil service commission hecds
his judgment in making his selections, the bet-
ter for the seeviee, 1 hold that the head of
every zoological park or zoo absolutely requires
eomplete freedom in the selection and discharge
of the emplovees for whose acts he is held re-
sponsible.  For twenty-five vears it hias been a
vulie in the New York Zoological Park that no
head of a department shall be forced to accept
or to continue the services of any person who
is not satisfactory to him. One result of this
rule is that every head of a department goes
gquite to the utmost limits of patience and for-
bearance before finally asking that an employec
shall be discharged.

In planning installations for caplive wild ani-
mals on public exhibition, there are certain
fundamental principles that are permanently
tixed. To enumerate here even the half of them
would mean the writing of another chapter.
They involve generous space allotments; per-
feet floor conditions; good light, good air, what-
ever shade and seclusion is necessary; the com-
panionship of other animals; humane wire net-
ting instead of iron bars, wherever netting is
possible; playgrounds for bears, apes, monkeys,
hoofed animals and birds; abundance of pure
water, and freedom from annovance and de-
structive feeding by visitors,
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An animal that ean not bhe kept in comfort-
able captivity should not be kept at all. Real
solitary eonfinement is a horror that should not
b inflicted upon any healthy warm-blooded ani-
mal.  Solitary animals, by which I mean ani-
mals than can see no others, suffer from lone-
liness just as men do.  Let animals confined
singly at least sec their neizhbors,

A fine show of animal collections, well fed,
clean, happy and well labeled, is enough to
make any zoo popular with the public, and enlist
generous support,

- -
AN INDIAN RHESUS MONKEY
Notes on Her Life in Captivity.

By O. E. H. Mevrzen,

Los Angeles, California,

UR monkey, a young specimen of a Rhesus,
{a female}, was brought from Caleutta by
a young friend of ours who had just re-
turned from a voyage, She was about a foot in
height, and we ealled her “Timmie,” She had a
pretty little face, her eves were of a bright
hazel, and her mouth was adorned with a set of
spotlessly white teeth. Her fur was of a vel-

CONFINEMENT 1IN

Exhibit of baboons as it has been evalved in the Tarenga Foologienl Park
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A MILD CLIMATE
Sydney, Auwsirahia

lowish brown and in contrast to this the skin
covering the chest and abdomen was of a deli-
cale blue.

It was a winter’s evening when she arrived in

asmall eage. The first thing she did was to take

a quitk, restless survey of evervthing in the
room,

A bright fire burnt in the grate and asleep on
the hearthrug were our two eats, one a black
{Pat) the other a finely marked tabby (Jack).
Pal was plump and glossy, whilst Jack in con-
trast was very shim,

Timmie's eyes glanced as if fascinated at the
two cats, espeeially at the black one. To sce
what would happen we opened the door of the
cage.  Out leapt Timmie and made for the
black eat.

The battle was brief but decisive, Pat’s elaws
quickly eaused Tim to retire to a safe distance
where she remained, chattering,

Although Timmie often saw Pat afterwards,
she never again interfered with him.  Jack
{the tabby) fared worse for he showed timidity,
and having noticed that, Timmic at onee took
advantage of it, and chased him about. It was
very laughable to see the monkey approach
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Jack. She would never faee him (having no
doubt strong reasons for remembering Pat’s
claws) bul alwavs tricd flank attacks, and it
was intensely comic to see the stealth em-
ploved to this end,

A larger cage was soon buill for Timmic,
filled with fresh hay and placed in a lomber
voom. She was regularly fed morming and
evening with fruit and bisenits, and was fre
quently washed with soap and water, enjoying
the bath immensely.  Her sense of hearving was
remarkably acute, the first footstep in the morn-
ing over head, however gentle, she immedialels
detected, and she at once started *_IHIII_, harsh
shricks like those of a cockatoo, Her langusge
was very limited. Beside the parrot shrivk, she
sometimes gave a clear, high whistle, and an ex
clamation of a sound somcthing like “Durrah,
Durrah,” and when one approached her cage
with food, she would frequently say in a long
drawn, plaintive manner “Ah?! AL

Timmie's fear of dogs was very marked, If
one said to her “Tim, there's 2 bow wow,” she
would at once jump up te the window, gaze
eagerly out, quickly move both ears and grunt,
“Dirrah ! Dureali ™ with an expression of much
valour, but really ready to fly for her life from
Ler dreaded foe,

Her aversions were numerons, especially to
the color black.  She had terror of
things that were new to her; for inslance, a
pair of nut erackers when presented to her ter-
rificd her greatly. The noise and sight of a
lawn mower caused her the utmost fear,

a preatl

In the garden was a torteise. IL was in-
tensely comic to see Tim approach the torloise,
touch its head, and when the animal drew it in
with a jerk, she would leap high into the air as
if shot. Tim had a great aversion to mice and
we frequently found their dead bodics in her
cage.

There being no fireplace in the lumber room,
where stood her cage, Timmie was often allowed
to come into the dining-room where she would
sit in front of the fire, picking up on her way,
any crumbs that had fallen from the table.
Some of these she would place upon the hot
bars, and when she considered them sufficiently
toasted, would snatch them up quickly and eat
them. In this proceeding there seemed a glim-
mer of human intelligence,

After a while she would get tired of being at
the fire, and begin springing from chair to chair,
oust Jack from his slumbers, and chase him

round the room. AL length she would beeome so
put back
all relish,

hoisterons, that it ended in her 'I:ll."ill:u'
into her eare which she did not al
making altempts to L,

We gave her Ih.'ll'l'jilll‘—'-"' '|'.‘.!.|'| which she filled

both check pouches, looking then just like some
errofesgue imy. [f she were mow approasclicd
a steaneer, she wonld show her lecth allowing
some of the porridee tn ese JEILH il '_-i- tu
“an intenscly funny one,

Timmic was o mosl d thi

i has she dashed on
|i'.:'-.. [ E L ..-'_-:;.|1I kil L
ol | LELrS =TS 1 |I
i hen
ta i P
ceiling with an al oI - 2
pocence that was irresistibty Tonmg
(R} T |i.'||ilj-:--'_; was seated inoa corner of The

engrossed in an interesting book ;. “Thamie the
while apparently doing nothing wrong,

Suddenly there was a slight creaking noise,
the writer looked ap from the book and discov-
ered that Tim had stealthily pulled open the
||||_[”|,-kg_-:[ sidebonrd 1i||1!|‘1 andd had |.l‘|'I.I'I-‘\JII-!r1'I."J] ko
her cheek-pouches a guantity of butter. Neither
seolding nor chastisenmont could correct this pil-
fering habit, and Timmie remained an inveterate
thief. The restless eves (which take everything
in at a glance) are very marked in this species
of monkey., We sometimes held her head to tey
and make her look at us steaight in the face, but
to no avail, the restless eves would look every-
where, bul not at uvs,

Timmie's last method of explaining that she
was hungry, was by opening her mouth to its
fullest extent, and then throsting the finger tips
of both hands several times into the open mouth.

At first we thought she had swallowed some-
thing that had stuck in her throat, but as she
did this always before being fed, we found out
what she meant.

As before mentioned, the lumber room in
which stood Timmic's eage had no fireplace,
and for that reason it seemed eruel to keep her
there through the winter. Morcover the Rhesus
monkey is gregarions in its habits, that is to
sav, that in the wild state these monkeys are
not solitary but associate in bands. It seemed
eruel under the eircumstanees to keep the animal
alone, so we presented her to the Zoo. We were
sorry to lose her as she had caused vs much
amusement, but the knowledge that the animal
would be well eared for, and not solitary, offercd
some recompense for her loss,
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A BIRDSEYE VIEW OF THE GIRAFFES
Viewing the giraffes from the top of o twenty-five-Toot extension ladder. reduces their spectacular hefght in such
4 manner as to convince one that the vertical elevation viewed in a mormal way is no greater than the hari
zontal measurements. In other words the girafie is as long as he is tall, which stimulates the thought—mwhat
other animal corresponds in the respect?
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I'TEMS OF INTEREST

Eyes and Eyelids—What are evelids for? It
is obvious that the occasional shulting off of
light is only one of their functions, Another is
to distribute gland sceretions over the surfnce
of the eveballs, keeping them smooth and pre-
venting deying up, cracking or tearing. FEye
lids are also a protection against chemical or
mechanical irritation. The moistening of the
eyveball is not mecessary in aguatic animals,

It is only mammals that have upper and
lower cyelids. They are extremely movable nnd
are fringed with evelashes. In lower verl
brates these evelids are ¢ither wanting orv sl
ly developed, but the work of eleaning and
tecting is done by a third evelid, lying bene:
the lower cyelid, or in the angle of the eve. The
little red fold in the corner of our own eve is
all that remains of a third eyelid.

The chameleon's great eves move indepen-
dently of each other. The crocodile has a pro-
tective third eyelid, while in the snake there is
a pecnliar structurc known as the snake’s spec-
tacles. Instead of upper and lower evelids the
snake has a simple curtain made up of fused
cyelids, The space between the cartain and the
eyeball is always full of tears. This arrange-
ment gives the snake its stony stare.

.

A Whale Ashore—A forty-foot whale which
grounded on a shoal 150 feet from Brant Beach,
N. I, is eausing residents some concern. Sug-
gestions of methods to dispose of the carcass
are cordially invited. Sea gulls and other
marine birds are doing their best. baot their
efforts are regarded as insufficient.

A Pugnacious Peacock.—It is to the female
of the species that the mirror is of the greatest
service—in plate of polished silver, fair Helen
gazed upon the image that made gay Paris
tremble and for which great nations went to
war; to the male it reflects the obstreperous col-
lar button—the recaleitrant tie or, the correct
application of the shaving brush. These are
the extremes of its use among the sexes.

Ages look down from the mirror of Helen to
the polished sides of a modern automobile.

Long before the siege of Troy—peacocks
were peacocks, but the automaobile was some-
thing else,

It is thus comparatively simple to perceive
that evolution has been rapid with means of
locomotion, but has been tardy with the peacock ;
the peacock is perfect enough and with this
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conclusion most all peacocks cntirely agree.
There is nothing in the world so satisfied with
itself as the peacock,

T'rue to the primeval inheritance, this fashion
plate of the bird world adopts for himself a
parade ground; a place where he can display
his atleactivencss to any—and to all whe wish
Lo !?I.'!Il.'l!d him—even in 1i|‘i| of animated audi-
ence, to nothing at all,

“In the :-|II'iIJ:_" when a VOouny AT g I'-;:i_-l'r
lightly turns,” secms to fit in nicely with the
moods ol the |:-_'.;|||'m.'!:: at that time

A i :
caveloped with the desive,

he is otlerly
selection of the proper spat is the IIEI|_\'
T 1 i
FoImn s armor, the clhioson Ineations .-'.||||
1 i
preond way do not seem to be

his in aceord.

“Geb the habit, there's a reason,” is a [opu-
Inr slogan; he gets the habit, but there does
not seem to be any reason; to him all is ol
that glitters.

Attracted by the graceful lines of a molorear
standing in the kitehen yard of the Park res-
taurant, 1 stopped to admire, and my attention
was directed, not more to the ear, than the curi-
ons p:'.rfurm:uu:t: of a I'I.I:'lgllﬂ'i.{'i.'.!'lt pt'..'n:m']-: in
perfeet plumage,

Utterly oblivious of all else he walked very
sedately "round and "round the machine, gradu-
ating his movements to a slower pace, when he
finally stopped directly before the forward door
and gazed intently at the polished side of the
car.

It was so indefinite a gaze and the object
seemed so hlank, that 1 was reminded of Bill
Nye's analysis of the man suffering with stra-
bismus, “onc eye gazed into the unfathomed
future, while the other ransacked the gloomy
|J.'J..‘i[‘.H

After a moment’s hesitation he hopped lightly
to the running board and made a closer inspec-
tion, thereby revealing the cause of his curi-
osity ; it was his refleetion on the polished sur-
face of the door and as it shifted with his move-
ments his exeitement arose tremendously,

His plumage ruffled, his eyve sparkled and
without awaiting to put on his shoulder the
proverbial chip—shades of Don Quixote, San-
cho Panza and the windmill—he launched him-
self into the air, struck the car a furious blow
with his spurs and by the intensity of his action
was precipitated to the ground in complete con-
fusion.

Having no faithful servitor to aid him, he
pulled himself together and without waiting to
brush himself, dashed around on the other side
at top speed to seck the hated enemy, cutting
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A PUGKACIOUS PEACOCK

Maserving his

image in the polished eide of a motor car, thi= intrepid avian Den Quixote attacked the clusive

image which test effectually evaded him.

the corners at a great pace, seeking this elusive
foe that was forever out of sight.

When he had made about a dozen laps around
the motor, his ambition cooled as his sprinting
powers waned, thus bringing him gradually back
to the reflecting point, where he again gave a
perfect demonstration of the law of physics

ihat two solid bodies cannot occupy the same
space at the same time.

At this moment a heavy voice punctured the
episode with: “Well, well, this is a high old
Lime: the blooming bird will spoil my car,” and
Mr. Joseph saved the combatant from further
disgrace hy shooing him off the field.
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THE GREAT PROGRAM OF POLAND AND CZECHOSLOVAKIA
FOR NATIONAL PARKS
By Dr. Warery Goerrl
Member of- the Polish Naticnal Compil=sion for the Pratection af % ture

Professor of Geology, Krakow Academy of Mine

UT of the welter of post-war chaos and economie stress in Furope, the world will read, and

consider with profound satisfaction, the news of the creation of these important national

parks on the international boundary between Poland and Crechoslovakia, “for the protec-
tion of the natural beauties™ of those two nations. The movement reveals a degree of spiritual
recovery, poise and vigorous enterprise that is worthy of the utmost admiration.

It is encouraging to note that these parks are projeeted together, instead of one only;
and all of them are being founded and developed along the most modern principles of scenie.
forest and wild life conservation. The most suecessful  American models  have  been ,;.]ﬂm_.h-
studied, and praiseworthy efforts are heing made not only to preserve the works of Nature, but
also to make them available, and enjovable by all people who love the great ontdoors,

The largest, the finest and the most conspicuous of the three national parks of Poland
and Czechoslovakia is the middle one, embracine about 1.000 square kilometers of the High
Tatea Mountsins, This magnificent domain ineludes a great variety of elevations and mountain
seenery. and presents a truly grand ensemble. It will furnish snitable homes for many different
kinds of wild life, and it presents greal apportunities for work by acclimatization societies,

We have been brought in toueh with this fine Fast-Furopean program of national park
and sanctuary development through the kindness of Dr. Walery Goetel, Professor of Geology,
hrakow Academy of Mines, because of our meagre efforls to be of some service along eertain
practical lines, relating to the development of a plan of foundation of international workahility,
Of the various printed documents now available,—which make an  exeellent exhibit,—there is
nothing quite so clear or so well adapted to the necds of the American reader as Dr. Goetel's
own absolutely unchanged letter of information, written in Fnglish, which comes to us sconm-
panied by a splendid series of photographs of the Tatra International Park. It were n pity to
edit or in any way mar this valuable document, and we trust that the reader will therefore not take
too seriously Dr. Goetel's far too generous references to the small services that we endeavored Lo
render as requested,—W, T, T,

THE STATE COMMISSION FOR THE PROTECTION OF THE NATURAL BEA UTIES
OF POLAND

Krakow, Poland, October 20, 1921, wrote to vou in May of this year through Mon-
Dr. William ‘T'. Hornaday, Dircctor, sicur . A, Chappellier of Paris, asking you
Zoological Parle, New York City, U. 5. AL for information about the National Parks lying

Dear Sir—As a member of the Polish Com-  on the frontiers of the United States and Canada,

mission for the Protection of Nature and Com- M. Chappellier was good enough te send on to
missioner of the Polish Government for the me through the Polish Embassy in Paris vour

‘boundary settlement with Cazechoslovakia, T letter of June, which gives a series of most

[27]
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A Tatra winder landscape,

valuable sugeestions and recommendations for
us, who are establishing our National Parks,
as well as a conerete plan for administering the
same on the frontiers of Poland
slovakia,

aml Cxecho-

I now venture to send vou our most cordial
thanks for the interest and good will vou have
shown toward our undertaking, and for the very
valuable materials von have sent us.  Please for-
give us for thanking vou at this late date, but
my wish was to send vou at the same time
cerlain information about the matter in hand.
The newest l]k“l-'l'lnpnlnl.'nt:i have come in these
last days, thanks to the holding of
several conferences with the repre-
sentatives of the Czechoslovakian
Government.

It is a very curious thing that our
plan has arisen out of the dispute
about the houndary between the two
States in the Tatea Mountains, con-
cerning the area known as Javor-
zyna. This dispute, which has been
throngh all the international courts
during several years, e. g the Am-
bassadors’ Conference in Paris, the
International Tribunal at the Hague,
and the League of Nations, has been
ended in keeping with the higher

and
protocel on which we have agreed, made in
Krakow on May Gth, 1924, between me as the
Polish representative amd Fnz, W, Roubik as

ideals of civilizsation lwmanity, by a

representing Czechoslovakia,  In this docament
all matters in dispule were arranged by common
agreement, and Par. I of the same reads as
follows:

“Apart from the questions settled by the
text of Appendix
Commissioners discnssed a series of matters
of a more general nature, connected with the
work of settling the boundarics and with the

A of this protocol, the

DOORSILL OF THE ICE GROTTO
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cultural interests of the whole frontice line,
They came to a common agreement, to recom-
mend sovernments  Lhe  carlicst
passible coneluding,

to their
(a} of a special agreement with resard to
Summer and Winter Touring, which will
make possible and facilitate along the whole
mountain fronticr of the two peoples the
development of this occapation, especially
granting  passport  and  communication
facilities.

{b) an agreement to cover a National Park
Reservation, on the :lil:.‘lllll'_{_'l.' of those exist-

EXTRANCE TO THE ICE GROTTO
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CARDPATHIAN MOUNTAINS

around  Hoverta

ing between the United States and Canada
whieh would creale along the frontier areas
set aside for the colture of fauna and flora
and  for preserving the wild beauty of
nature,”

This document confirmed in the last
weeks by the League of Nations and the Con-
ferenee of Ambassadors and lias hecome valid,
Without waiting for this, however, M. W.
Roubik and T laid before our governments our
respective plans and held a series of confercnces
in Zakopane in the Tatras :]nring September al
which representatives and experts of both sides
were present, At this mecling we
prepared sketehies both of the agree-
ment  with regard to Touring and
with regard to National Parks along
the frontier.

Wis

At the moment we have in mind
to found four National Parks at the
mast interesting points of the Polish-
Czechoslovak frontier which reaches
almost the full length of the Car-
pathian chain: i e (1) on the
wooded slopes of Babia Gora, 1,700
m. above the sea, (2) in the heart of
the High Tatras, up to 2,600 m.
above the sea, (3) in the heart of
the Pieniny district, 800 m. above
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sea level and (4) in the high range of the
Eastern Carpathians around Hoverla
2,000 m. above sea level. The places in which
these reservations are planned are noted on
the map which [ enclose with fair exactness.
As vou sce from this map the areas concerned
are not large, especially if compared with the
National Parks of America, but here in Furope
we must work on a very small scale. These arcas
do deserve special attention, however, for this
reason that every one of them presents a very
peenliar type, or rvather variety of types of
landseape, and possesses a fauna and flora quite
distinetly its own in Central Furope.

abont

OF the preparations made toward realizing
this idea these conneeted with the park in the
High Tatras are most advanced, These moun-
tains have a character of their own, being the
one properly Alpine group in Central Europe,
and are known as the Tatry, My wish is to
give you eertain details with regard to them.

Above all the principle on which we are rest-
ing the founding of the National Park in the
Tatras is the one which vou propose in your
letters, i e, by the vse of separate State edicts.
I was greatly pleased when on the arrival of
vour letters T discovered that our initial plans
were moving in the same direction as yvour sug-
gestions based on so many years of experience.
Our last doubts, therefore, in this regard were
removed at once.

RE {OF

HeTower arees af
by Stasbslive Sokolow

POLAND AXD CEECHOSLOVAEKIA

Fromm “Tatry Jake Park Narcdewy,"

The chicf principle, thevefore, which we have
-'lm'i'[ltl‘il on both sides is the setting up of inde-
pendent plans for administration for the two
sides of the boundary whieh will be hased on
the above mentioned Section IT of the Krakow
protacol: which plans will be as far as possible
identical in form and in content. They will
only be adapted to the laws prevailing in the
separate States, and will give precise divections
in regard to the protecting of landseapes, rivers,
fauma and flora, to the administration of the
Parks, ete., ete. At the moment we are busy
with the preparing of these plans, and as soon
as they are ready T shall send them to you with
a request that von faver us with your valuable
counsel also in this matter. For the moment I
can report that virtually all of your suggestions
have been incorporated in onr plans and were
of enormous help to us,

Our greatest difficulty, which is also a differ-
ence between the National Park in the Tatras
and your parks in America, lies in the fact that
our fronticr areas are not as with yon completely
virgin nature, but are mixed, having sections
that are quite untouched, and others that are
highly developed by human devices, or at least
full of tourist facilities. When one remembers
that the great Polish plain has very little high-
lands and that even for the Cazechoslovakian
world no such mountains as the Tatras exist
elsewhere, it is easy to understand that the arens
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seb apart for the National Parks have been
occupicd for a long time by the tourist trade.
The regulating of this tourist trade, whieh
apart From its gomd side has begun more anmd
more Lo sliow e vertain evils, snel as the alter-
inge of nature's beanties in order to make tha
mounlaing more aceessible, is one of our most
innporkand |||'u]'-]| s, We are ';'l.'ll'l"}-.iu_l_' on ils
solution in common with the Tourisl Clubs of
both pations. The greatest disputes and opposi

fion arvise from the necessily of o '-IE-I"-'!_'.' elos-
g cerlain arcas o bourists in order lo protec
T species al inbmals, ! | Eonls,
prairig=io th
.II' i |
{ tiv rii
W bi I
114 1 ]
(L] Iy | i
| oit th 1 tion
| 1 In
o
il T
i ¥ e OLher
wli it I wer, every kind
of exploitation on the part of human beings is
forhi |{| a1, with the exoe fom ol car i'.:”_\ Co

teolled pasturing of eatile by the native born.
In the Intter, Ig:.'|1t| al |\|:|1u1_ vtion is allowed, but
carcfully limited by speeial rulings,  The belt

A SEY PASTURE 18X THE TATRA
The Tatra Navionsl Dark,
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A\ mendow i The Tatra Natlonal 1a

of absolute preservation is to include the central
und highest portions, while the other will inelude
the lower lving ones, with the exception that
certain spaces of partial preservation may be
included in the other if the natural conditions
demand it
Our plan for the National Park in the Tatra
Mountains, based on these principles, has heen
worked oot by my eolleague Professor Soko-
lowski of the Forestry Department of Krakow
University in a pamphlet which T am sending
to you. On the map ineluded with it the belts
g of absolule protection are marked 1, those of
partial protection “11.” T'he map includes the
Polish Tatras and part of the Crzechoslovak
ones, dand the Javorsyna area. There are several
photographs in the text which illustrate the
nature of the country.
On another map which I also send, I have
noted more or less exaetley the boundary of the
Park itself. One sees that the area of the park
- is for our European conditions quite large, in-
cluding over 1,000 sq. kil.  For vour informa-
tion as to the general appearance of the Tatras
and the Park, I am sending you a series of
photographs which will give vou for the time
being some conceplion of what our main parks
on the frontier will look like. At a future time,
if vou wish, I will send you other and larger
phetographs.

TATRA PINE (Piaus cenibra)
A windstripped summit pine that wouldn't give up,
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I regret very much that T ecannot yet send
vou any publications or documents in the Eng-
lish language about our work. I am enclosing,
as a sample, one of our periodicals (published
in Polish) especially for the protection of the
natural beauties of the country, together with
a copy of a French publication prepared for
the last Congress held in Paris in 1923,

It is my warm desire to know intimately the
splendid and spacious National Parks of North
America, and especially those Iving on state and
national boundaries, which can best serve as
models for us. For this purpose I should dearly
love to come to America as soon as time and
means permit, to sce on the spot all that the
American people have done. Meantime I shall
be extremely grateful to you if you will be so
good as to send us cither dircet or through the
Foreign Ministry in Warsaw, or through your

BULLETIN

American Fmbassy heee, any material or publi-
cations, or copics of vour State papers bearing
on the question of National Parks, 1 make this
request moved by a sense of the kindness with
which you have met our former demands and
in the convietion that what you send me will
give us forther and valuable help in the usclul
task we are engaged in.  Perhaps in this way
are doing for the first time in
the lines you have begun

the work we

anl
s Wew Worl

A - S d
reaiized 1n [aet.

I, Iy comi hefore |1lllg to be

During the winter further conferemecs will

be held here on this subject, and T shall keep

you informed as Lo their results,

I remain, with deepest respect,
Y ours traly,

Warery GoereL,
COLONIZING QUAILL

Fhe California Neso Aealand

Argentina.

Quail in anel

There is material for thought in the Fact that,
while America's game birds are slowly but surely
decreasing in numbers, at least one of our
native specics is providing not only sport bat
food in other lands, AMp, Charles L. Fagan,
wireless operator for the Grace Steamship Line,
recently brought me the information that a small
game bird was very abundant in the markets
of Valparaiso, Chile. This naturally aroused
my interest and I asked for a specimen. On
his next trip, Mr. Fagan securcd one of the
birds and brought it to the Zoological Park.
It proved to be a fine and lively male speeimen
of the California quail.

This bird has been introduced into Argentina
—just where, thus far, I have been unable to
learn—and evidently is thriving beyond pre-
cedent.  Mr. Fagan assures me that during the
period of the spring months of our North T'em-
perate Zone, (autumn, of course, in soulhern
South America), thousands of California quail
are brought to Valparaiso from Argentina, via
the railroad which tunnels the Andes. They
are shipped alive, tightly packed in flat crates,
and offered for sale at very smafl prices,

A recent visitor from Christehurch, New
Zealand, Mr. Edgar F. Stead, furnished some
interesting details as to the suceess of the Cali-
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fornia quail in the Auntipodes,  There arve vast
birdless tracts in New Zealand, from which
the seant native species have been  dreiven

through inability to adapt themsclves to rapid
rlu.‘nring of the land., A new avian E"“I”-Il"'”i"“
lias been built up by importation from many
countries and New Zealand’s bieds are now a
strange conglomeration,

In the dry lowland districts of the Christ-
church area, the California quail evidently has
found an ideal home, Beeause of the densily of
the serub it inhabits ng_"f'r_‘, -<|uu,1|:i||_g_l|' is difhieult.
Mr. Stead’s deseription of quail shooting in
New Zealand is amusing: the parly, consisting
of three or four guns, drivers and
dogs, makes its way to a spot where guail ar
known to be abundant. suitahl
number of trees, somewhal taller than their
fellows and HIﬂlldil'lg in a semicirele, each man
breaks down the top at a point ten or twelv
feet above the ground. On this he takes his
precarvions position and has a fair view over the
lower serub.,

When all is in readiness, the drivers are sent
in and as the birds emerge, each gun takes pot-
luck. When the shooting is over the retrievers
are brought into use, for without their services
it would be impossible to find the dead birds in
the thick undergrowth. Conditions of this sort
probably would be unpopular for quail shooters
in California, but they certainly would be ap-
preciated by the birds, L5 C

retrieving

S T =
welectIne a

e
TWO GIFTS.

To the endowment fund of the Zoologieal
Socicty, Mr. Edwin Gould has generously sub-
seribed $15,000.  In this day of many “drives,”
for all kinds of causes, such manifestations of
interest in our Society are trebly welcome,—
because the need for them is very rreat,

Mr. Richard Thorne Tjader, grandson of our
Mr. Samuel Thorne of cherished memory, has
presented to the National Collection of Heads
and Horns the truly grand mounted head of the
large African elephant shot by his father, the
late Richard Tjader, in British Fast Afriea, in
1906, This head as prepared in the field and
afterward mounted by Mr. Herbert Lang, the
famous ficld naturalist and collector in Equa-
torial Africa fof the American Museum,

The Tjader elephant stood eleven feet four
inches high, and carried a very fine pair of
tusks, which of course appear in the mounted
head. Beyond doubt, Mr. Thorne Tjader’s wel-
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come gift is one of the very largest and finest
clephant hieads in existence, It will very soon
be transferred From the first picture gallery of
the Administration Building to a permanent
position in the Heads and Horns Museum.

W. T. H.

THE EUROGPEAN STARLING

Although investisation has shown that the
European starling, which is firmly established
in the castern part of the United States, is not
so harmful as it is reputed to be in the Old
World, many people look upon the bird as an
undesirable ali In a eomprehensive report
i 1821, the Biological Survey of the United
States Department of Agriculture showed the
ceonomic value of the species, and makes avail-
able additional information about this bird in
Department Circular 336, Spread of the Furo-

1
WAL B

pean Starling in North America, hy May
Thacher Cooke, biological assistant.  This
publication traces the introduction of this

species, its methods of spread, and the present
extent of its range.

The permanent establishment of the starling
in North America dates from 1590-01, when
about 120 birds were released in Central Park,
New York City. From this center the specics
has spread east to the Penobscot River, Maine,
north to the Ottawa River, Canada, west to
central Ohio, and south to Georgia and Ala-
bama: though in the greater part of this terri-
tory it is still of only local or accidental oceur-
rence,

The starling is a prolific species, raising
usually two broods of three to six young a year,
and its rapid inerease in numbers requires con-
stant reaching out for new food supplies and
nesting places. It seems to prefer the vicinity
of water, and, at least in New England, is most
abundant near the coast and in the lowlands
of the river valleys. This preference has had
a marked influence on the dispersal of the
species.  In its spread it has followed the
coast and up the Hudson and Connecticut Rivers,
Western New York was reached by the Hudson
and Mohawk valleys and the lake region, The
route to Philadelphia was probably via the
Passaic, Raritan, and Millstone Rivers to the
Delaware Valley,

The year 1916 saw the territory occupied
by the starling greatly extended.  The first
specimen found west of the Allegheny Moun-
tains was taken at West Lafayette, Ohio, in that
year, and at least one pair nested about this
time near Washington, D. C,
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Marked extensions of range were noted in
various succeeding vears, and starlings have
been reported from many localitics bevond the
farthest limits of the territory at present con-
Hil:ll!l'l.'d Ifn-ir |.1I‘l:‘|:‘l:|.i||_:: range. rllhg_‘:.' have Ir|_'1_'||
seen within the past year at Athens and Thomas-
ville, Georgia, at Lake Jackson, Flovida, and
at Detroit, Aun Arbor, and Vicksburg, Michi-

The records to dale

Zan. wisbern-maost are
Milwaukee, Wisconsin, and the bank of the
Mississippi near Baton Rouge, Louisiana,

Many of the outlving oceurrences are probably
due to the habit which these: birds bave of
gathering in large flocks and roosts after the
breeding season, i
marshes, become
winged blackbirds and cowbirds, and
these migrate, some of the starlings apparently
move on with them.

In these roosts, especially in
:

they pssociated with red-

Throughout most of southern New Frgland,
southern New York, northern New Jersey, and
eastern Pennsylvania, the starling is now very
abundant, in some places outnumbering  the
English sparrow. The barricr of mountains
having been crossed all the Central States will
in time be occupied by the starling, but it will
probably take many vears for the bird to become
of cconomic importance in that region. The
uorthern limit of its range may already have
Leen reached.

The undesirable qualities of the starling ap-
pear to arise from its choice of nesting sites, its
prroneness to drive native birds from the vicinity
of houscs, and the flocking habit. Its food
habits arc in some cases more beneficial than
those of many of the birds it supplants. [In
places where feeding stands are maintained,
starlings are liable to consume all the food pro-
vided for the other birds. The greatest danger
from the starling seems to be from its habil of
gathering into large focks,

-

LIFE IN A DROP OF WATER
A Interesting Story From a Pond in the
Aoological Parl:
By Hanver A Vax Covr

e

HAT a strange ereature " Soch cxpres-
sions are often heard in the Zoological
Park; and there is no doubt that to the

mind of the layman, many ereatures are strange.

I have wonderad what these same people would

say were it possible to place before them many

of the inhabitants of the Park, whose very exist-
ence is known to only a favored few! Animals
of most grotesque form and interesting habits

BULLETIN A

that live theiv marvelous evele of life outside of
eages and eseape-proof inclosures, never depend
ing on atbentive kl'l']'u_']'.\ for forage or protection,
self supporting in every respect, thriving in
their element in countless numbers, unscen and
unknown by the passing visitor vear in and
rear out.

O o of my recent visifs to the Zoolowival
PPark, 1 purposely carried a small half
zlass vial with a tight fitling stopper, which I
filled at o small still-waler E"\!--’[ _ill\:_ sonkth of
the Bear Dens: o ln autilul wild =Pt surroun el
by clder, many other varicties of shrubbery,

onee

and tall grasses and semi-aguatic plants, with a
partially  submerged

water’s edge, from the exposed

Ly i:.'ii..'.;' close to the
sunny top ol
which scampered several painted turtles, fright
ened by my approach,

The surface border of this tiny pool, for at
leasl an average distance of twn feet from the
shore, was thiekly matted with a profuse growth
of a1 minute aguatic plant commonly known as
“duck meal.” Intermingled with this were
many light green threads of the ever present
algae, which licd the growth into a dense green
mass and effected a beautiful contrast with Lhe
more somber grecns of the shore and the blue,
reflected surface of the little pond.

A small quantity of this floating growth, with
the sediment from the bottom and sufficient
water to fill the vial was procured, the cork ad-
justed and the sealed specimen stored in my
pocket for safety.

Upon arriving home some few hours later,
as the contents of the bottle were very much
agitated and clouded in appearance, I removed
the cork and placed the small container on a
shelf in my study where it remained for several
days until I could find an opportunity to give it
altention,

When prepared to proceed with my investign-
tion, I found the cloudiness had completely dis-
appeared, the sediment had come to rest at the
bottom and the little plants were floating at
the surface; the whole having the appearance
of a very small aguarium, with the exception
that fish could not be seen swimming about. If
animal life were all that was needed to make it
an aquarium, it was an aquarium indecd, for [
knew that it was literally teeming with minute
creatures, which could be revealed only by the
aid of my microscope,

So, with the microscope, paint brushes and
pen I will disclose to my readers one of the
most common forms of the minute animals that
flourish in a tiny globule of pond-water, and I
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think that this little organism is so interesting
in form as well as habits that the expression
“what a strange ereature!” is most appropriate.

With a medicine dropper, a globule of the
water from the vial was placed on o glass miero-
seope-slide and a section of a thread of algac
laid across the drop on the slide, an area no
larger in civenmference than a buck-shot and
the depths of this tiny aguarium were brooght
imte focus by manipulating the stage, and Foeus:
ing screws of the microscope,

Slowly the thread of algne besan to travel
lengthwise across the tield of
within the water was soon ap
the currents carrving minute
suspended matter, miving warning L
thing alive might be expected. In fear of miss-
ing what ever might be causing the agitation
creating the currents, ilie adjustment of the
stage and focus were slowed down. diminishing
the progress of the thread across the field until
movement was barely pereeplible. Suddenly
there shot into view what appeared to be, under
the magnification of the microscope, two giant
pin-wheels revolving at tremendous speed, each
in close proximity to the other, both turning in
opposite directions, and causing the currents
of water and its suspended matter to whirl
rapidly about them in ever increasing circles.

Motion

sause of

Suddenly these strange living pin-wheels
whirled out of vision and nothing remained but
the agitated water.

Slowly the ereature was again brought to the
center of the field, and a slightly lower power
of magnification employed, which permitted the
entire animal to be observed. What a eurious
creature, entirely unsuspecting that it was being
intensely observed, and performing its natural
functions just as though it were free in the little
pond in the park,

It was never at rest for an instant, the “pin-
wheels” revolved continuously and the body
rotated back and forth around its anchorage to
the algae.

The body proper of the animal appears to be
composed of a transparent amber colored sub-
stanee, in  appearance not unlike gelatin,
throughout which could be faintly noted many
longitudinal canals and other internal organs.
Motion was discernible within certain of these
organs just below the “pin-wheels,” which were
carrying out the functions of the mouth and
mastication. Minute pellets of an opaque char-
acter, that appeared to be masticated food-
matler could be seen revolving within these
mouth organs and, later, slowly passing down-

ward through what evidently was the alimentary
vanal, thenee into a very opagque organ consti-
tuting the stomach,

The complicated internal structure of this
little animal woold of neeessity require a de-
seription of a lenglthy degree, T assume that an
analysis of its movements and external streue-
ture will prove far more intercsting,

Referring to the illosteation, (a) gives an
impression of Lhe animal in action, showing the
"pin-wheels”  which vevelve ab a bremendous

eafe the eiveular currents of water,
> Tuld

cxlended with its foot
Zrasping 1 . Here also can be
noled the i:l.‘l'i*l'i. marked ‘-\.'_:_','I'n.]L'I'Il.I.'r:l |r|::1_1.'.

Iy e a threead of

¢ & greatly enlarged view of the
pa which are funnel shape in form.
The cuter rim of the funnel is lined with a row
of bristle-like hairs, known as vibrabile cilia
The detection of the cilia can be accomplished
only by bringing the little animal into a state of
quict by applying a narcotic to the water in
whieh it is being observed. 'There is but little
resemblance between the cilin at rest and in
action,  Certainly the drawing (d) docs not
ereate the impression of “pin-wheels,” and the
marked pin-wheel phenomena is fully due to an
optical illusion, caused by the exceedingly rapid
whipping motion of the eilia in the water.

Never for an instant does it stop its little
“wheels” from turning, or the slower swinging
motion of the bedy. Its full time is employved
in secking food, for which it works with a per-
sistence that 1 have never noted in any other
animal of a higher type. A sharp tap with a
peneil on the stage of the microscope brings
about an instantancous reaction that baffles the
power of the human eve, cven with the aid of
powerful magnifaction, to follow. The “wheels™
as well as the body of the little creature have
apparently disappeared.  If it were not for
the fact that a mental note had been made
where the animal was attached to the thread of
algae, we would be inelined to believe that it
liad jumped completely from the drop of water,
except for the fact that at the point of attacl-
ment may be seen a globular mass, perfeetly
motionless and somewhat opagque in appearance.
Just this and nothing clse holds the attention
and impels us to concentrate on this tiny spot,
which is in the exact loeation previously oceu-
pied by our subject. Close scruding reveals the
attachment to the algae thread by the claw-like
extensions of the foot, which slowly forees us
to realize that this little ball of matter must be
the same animal.
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But how could this be possible?  Apparently
it is but one quarter of the size of the original
subject that we had under observation a moment
A0, ""HI: N'-“""T_"-'- it l-'"ll]d not be I.'I.“'IIl'H"t.,"-:‘\I'I! oy
contracted Lo so small a mass.  Strict attention
now as we observe the globular mass changinge
in form; slowly it is getting a trifle oval in out-
line and more of the foot-part is coming into
view, while the whole is gradually lengthening
and assuming a form so similar to the first ob
served animal that we are almost certain it must
be the original subject. If this is the same ani-
mal with the “pin-wheels” it strikes the observer
as thongh it were very much afraid to reveal its
identity and was assuring itself that all dancer
had passed, before exposing its true form. Then
without warning, there is a s]igh[_. convulsivi
movement, the eiliated lips burst forth and the
“pin-wheels” are whirling again.

This remarkable contraction is almost bevond
comprehension and  the procedure can  be
realized only after continual study. Redueed
to ordinary terms, its movements may best be
ileseribed by comparison with the mechanical
action of the closing and opening of the
telescope.

The foot-segment slides within the segment
above, these two combined segments into the
next, the eilia fold down within the funnel
shaped lips, the lips fold within the mouth, and
the whele is drawn within the head part, then
all is drawn within the only remaining section
containing the first two segments deseribed. A
further contraction now takes place in the
“telescoped” animal and the whele assumes a
globular form. Throughout the change the ani-
mal looses its previous transparency and be-
COMEes More opaque as the contraction increases,
until finally it is quite dark, as in (b).

This animal practices two forms of locomo-
tion; swimming being the most frequently em-
ployed, which it can do quite rapidly, when in
the form shown at (b), by breaking the grip of
the foot, letting go with the foot and keeping
fully extended, the whirling cilia draw it, aero-
plane fashion, through the water with a speed
almost impossible for the eve to follow. Less
frequently it moves about along the surface to
which it has been attached by contracting its
cilia and mouth parts, then extending the head
until it assumes the form of the neck of a bottle
as in (f}. Stretching out, then arching its
body, as in (c),,it secures a hold with its head
and releases the foot, bringing the latter by a
greater arching of the body, up to the head. It

then takes a new hold with the foot, releases the
head and continues the movements, which are

identically the same as those of a measuring
worm, until it has teaveled the desired distanee,
when it again unfurls its “pin-wheels” and pro-
ceeds Lo feed,

Two little “dark-spots” are alwavs seen in

the hesd section as shown in (A3, Their ap-

pearance and  position lead one Lo consider
them as eyves, Whether this is the ease, T eannol
say. If ”'r'-'_'l' are not ¢ves, then the little animal
is cndowed with a most remarkable and sensi
tive sense of touch as is 1-1'ir!.|'!1|_'|,'lj EI_‘-' the fact
that & number of them swimming free in & deop
[ in their characteristic "H-EHI L
never have a collision with each other or with
anty submerged object; always allowing a mar

gin of clearance in every case,

Space does not permit me Lo lully note and
explain the many other extremely inkeresting
habits of this microscopic animal, but 1 may
arouse your further interest by stating that it is
baut one of many hundreds of equally strange
lower forms of animal life to be found in similar
waters that one can observe and study with the
aid of the microscope, in the quiet of your home.

If this creature could be captured and placed
on exhibition as arc the higher forms of animals
in the Park, its cage would bear the following
label: “Rotifera valgares, habitat, the fresh-
waters throughout the world.”

-

Lion Slaughter—The death has oceurred at
Gwelo Hospital in Bulawayo, South Africa, of
George Allen, known as “Yank Allen, the Lion
Shooter,”

Mr. Allen, who was a native of Texas, went to
South Africa seventeen vears ago as a profes-
sional hunter and did a lot of work on the
British South Africa Company’s ranches up and
down the country. He accounted for 258 lions,
which must stand as a record, wriles the Conti-
nental edition of “The London Mail."

Like most genuine big game hunters, Mr.
Allen was somewhat reticent in talking about
his adventures, but he takes to the grave some
scratches on the arms—mementoes of one nar-
row escape.

His deseription of a lion was that it was
nothing more than a great big dog, and it was
safest not to open fire until the lion was within
twenty yards of the gun. Mr. Allen had
“laughing cavalier” eyes, in which was mir-
rored that intrepid spirit which made lim master
of the denizens of the forest. For vears he suf-
fered from miner's phthisis, contracted on the
Rand, and this caused his death,
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FROZEN SIBERIAN MAMMOTHS.

Nome  Faels Concerning Their Discovery, Eepeditions to Their Primeval
Loological Status and the Romanece and Commerce in Theis

(KLEPHAS PRIMIGENIUS)®

Barial  Crounds,

By Herpert Laxa

Azgaeinte Coarater, Afeican Mammals, American Muscuam of

Naburni  History, New

Fellowe, New Yerk Zoological Sovcicty.

LTI

Zoological Status.

Part I11.

As an argument against the boreal character
of the mammoth there has been advanced the
fact that in southern regions its remains were
found mixed with these of such tropical tyvpes
as the cave hywna (Crocuta crocuta speloca
and the eave lion (Leo leo xp.'f.rn'ﬂ ), that actu-
ally had gnawed its bones. The Pleistocene
Fauropean hippopotamus ( Hippopotamus major)
has been cited to the same purpose.

It is not so nneommon a feature among vari-
ous groups of recent mammals to travel about
in regions having relatively great differences
in temperature and presenting a variety of en-
viconments, Our Ameriean bison onee roamed
from the plains of northern Mexieo to the wood-
lands of Canada bevond Slave Lake. Another
example is our puma, of which Theodore Roose-
vell writes in his admirable account: "It is
found from the cold, desolate plains of Pata-
gonia to north of the Canadian line, and lives
alike among the snow-clad peaks of the Andes
and in the steaming forests of the Amazon,”

In Africa the browsing clephant (Lorodonta
africana), with its preferred haunts in denser
wooded parklands, roams also over trackless
swamps and enters arid desert steetehes, The
grazing buffalo  (Syneerus caffer radeliffei)
leaves the plains and invades forests, making
itself at home even at 10,000 feet. Both on
Mounts Kenva and Kilimanjaro records of the
two visiting snowficlds and glaciers are at hand.
More surprising still are the giraffe (Girafa
camelopardalis  tippelskirchi), exploring  the
mountain forests of Kilimanjaro, and the eland
(Laurotragus oryr patlersonionus), going even
hevond to the mountain meadows. The lion in
East Africa ascends from the lowlands to above
7,500 feet as in the Rift Valley and within the

BV Philipps, J. E. 1‘ 1925, Geogr. Jowrn, London, LXT, p.
247,

* The E‘]h;nugﬁ:lhn amd some of the data in this article have
been kindle contridated by Dr. E. W, Plizenmayer, Curator.
Narural ]litmg Muzcum, Stuttgart,  Formerly: Ascistant.
Petrograd  Zoological Muzeum; Member of the Bercsovka
Mammoth Expedition: Leader of the Sangajurach Mammaoth

Expedition.
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the lowland, go to over D000 feet on Moout
Kenva. There, up to 15,000 feet, near the border
of eternal snow, hvraxes [ Procavia mackinderi
mackinderi) too occur, differcotiated only sub-
specifically from the lowland form. Colobus
monkeys (Colobus abyssinicns kilkuywensis) are
none the worse for fev-cold nights at 10,000
feet though equally al home in the hot valleys
far below. River-horses (Hippopotamus am-
phibins} cven in eaptivity seem not to be so
suseeptible Lo cold as gencrally belicved.,  In
the zoological garden in London at least they
were  known to take their tubs in  frosty
weather, 1

Afriea, with its very restricted mountain
areas, gives no fair basis as to what happens in
Asia with its more extensive ranges and moun-
tain plateaus, or to what might have taken place
in this respect during the glacial periods of the
Pleistocene.  Even among recent mammals the
list could be inereased considerably, One need
merely mention the hardy, long-haired Man-
churian tiger and the well-furred snow-leopard
with firmly established haunts in colder climes
thongh their closest relatives inhabit the trop-
ics. The eamel (Camelus bactrianus) and the
vak (Pocphagus gruaniens), that survive the
icy blasts of the Tibetan plateans, show not
the slightest effect in their welfare or reduc-
tion in breeding on descending into more tem-
perate zones.

Certain it is that many of the high lands of
the Pleistocene presented a wide, open expanse
with an abundance of exeellent pasturage, as
indicated by the large herds of gregarious
mammals. There should be no surprise that
some of the southern earnivores, like the lion,
hyaena, and others, followed up such promising
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prey.  Perhaps the borders of rivers in the
summer offered also an abundance of choiee
fodder to the hippopotamus, All poinls con
sidered, there is mo reason why the hairy
mammoth should not have wandered south,  1ts
rambles may even have been undertaken during
the ecolder season,

Part 1Y, Habilat,

H:‘ill;._‘: great nomads, like most of their rela-
tives, the mammoths unguestionably wandered
back and forth through most of the
countries of Europe, Asia, and Amecica, Due
ing the moist, cool ¢limate of the thivd
tion I]It'_'l-' made their fest appearance
ern. Europe, moing as far west as
Isles, at that time a peninsula,

with SNaorth
Sea firm land; and even to Denmark and Sean
dinavia, where it was probably the remaining
glaciers that stopped them al 62° Norili in
?'.'nrwn_r at .""::l."ir.‘r'l.':'l.'-l-:tl,'l‘ in Vaage: attaining,
however, to G5 3 North in several places in
Finland bordering the extreme north of the Gulf
of Bothnia.** They also went southward to
northern Spain and to Italy within the neigh-
borhood of Rome. From northern Siberia theyr
passed over to Alaska and America by way of
Bering Strait or the Aleutian Islands before the
separation of these continents took place, thenee
to California and across to North Carolina.'®
Omn the American continent their evolution pro-
gressed into still more gigantic forms as they
reached evidently more inviting regions farlher
south.

Encouraged by slight fluctuations of tempera-
ture while glaciers were slowly advancing and
retreating during the Pleistocene period, the
mammoths, like other mammals, shifted accord-
ing to seasonal changes, cither north or south,
just as some of the African elephants nowadays
aceommodale themselves to dry and wet perinds
by traveling from the lower plateaus into the
mountain forests, and to escape from the annual
grass-fires of the savanna into the safety of
extensive swamplands. At the close of the gla-
cial periods their haunts must have vitally
changed, The mammoths apparently were not
able to follow any more in the wake of the
retreating ice and must have encountered con-
ditions that sealed their fate.

Most interesting is the evidence of what the
gigantic beasts must have meant to the cave-

" Halat,
36J3-364.

B Matthew, W. Du, 1915, Mammoths and Mastodons, Amer,
Mz, Nat, Hist,, No, 453 Guide Leaflet Serics, . 6.

# Osharn. Henry Fairfield, 1921, Men of the OId Stane Age,
drd Ed., New York, pp. 397.398, fige. 197-199,

Nils Olai. 1913, L'Awthropologic, XXIV, pgp
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dweller of Furope, T'he Cri-Magnon men of
France' were the first to leave for posterily
authentic outlines of these monsters they had
hunted.  One of the finest cxamples s Lhe
sketeh of a huge, shagey tusker cut into a slab
ol mammaoth ivory foumd in “'La Madeleine
cave.  This and other equally characteristic pie-
tures, such us a curious little figure of the mam-
moth found at Predmost, Fuenish proof of the
absorbing interest carly Paleolithic man evinesd
in glovifving the enormons |

ceeded in

it his heroes sue-
PR early artists
evidently wished to comumemorate th

hearer of
so bountiful & supply They undoulbt-

a5 in the case

edly used parts of it as SHamns,
{ a child's necklace of

mamtnotl ivory beads
found at Predmost.

Pars- V. |

Decimation and Extinetion,

Im all probability the
moths was a sradual have
lasted lhundreds of No single
cataclysm, as Howorth'" believed, could have
been widespread enough to account for their
abundant, mostly scattered remains throughont
the Holarctic regions preserved, as they are,
in such different ways. Besides innumerable
traces in northeastern Siberia, the neighboring
Folar Sea, and the American continent, greal
accumulations of their fossil bones oceur also
in certain places in Furope. Predmost in Mo-
ravia, where some 800 or 900 individuals were
counted, is particolarly famous, but the mam-
moth deposits near Cannstadt in Wiirtemberg
and Flofstade in Belgium illustrate similar in-
slanees,

extinelion of the mam-
and

yuars or more,

Pracess iy

According to all authentic reports the mam-
moths preserved as ice-mummics, and found
under various conditions of entombment, per-
ished singly. Some of them were in prime con-
dition, as young and fat individuals prove, amd
had plenty of fodder in their stomachs. ‘These
facts strongly favor the view that they met with
aceident, as instanced by the Beresovka and
ather finds.  For this reason they have hardly
any direct bearing on the real causes of extine-
tion of their race that is to be set at a much
later period. Tn a way they might be com-
pared with the frozen body and a skeleton of
the African buffalo found by Ross'™ and Mac-
kinder respectively at about 14,000 feet on the
glaciers of Mount Kenia. Wandering away
from one of the many herds inthe plains these

1 Howorth, Henry W, 1887, The Mammoth aed the Fload,
Landon, g xviie

B Ross, W. McGrepor, 1011,

Jowinm,
Upands Net, Hist. Soc., 11, p, 63,

East Africa and
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rovers liad Ill'rjl:i'il'll on their |1||k'||u1|1|'|'|, bt euri-
ous exeursion.

It is significant that only the most gigantic
mammals of this decidedly gregarious Pleisto-
cene fauna have been transmitted to posterity
in frozen condition. ‘I'heir tremendous weizht
and relative clumsiness seem to have played an
important réle.  Ddd they slip and fall, or were
lEH’.'_"-' prl.'l.'illii.'itnl to .,lt'trﬂm where ecold woulid
preserve them?  Or were some of their bewild-
ered troops devoid of the necessary agility and
grit to extricate themselves from overwhelming

storm and decp snowdrifts?  Or did furions
gales and blizzards cover them alive with icicies
that quickly grew to encasing blocks of jee?

As. regards greater catastrophies,
land-masses may lave broucht their

inundations engulfed them,

subsiding

doom, or
A lew may have
found their final resting places in swamps and
bogs, Considering the various finds, certainly
some and perhaps all of the contingencies enu-
merated contributed their share to the final ex-
tinction of the mammoth.

Every spring as a result of the setting in of
warmer weather the important Siberian rivers
move enormous masses of ice lowards the Polar
Sea.  The clearing away of these obstructions
is watched with intense excitement by the in-
habitants of these ice-bound regions. A few
months of river navigation means new freedom
of traffic. They again can rove far and wide,
It is then that hungry dogs may lead their
maslers to the masses of strongly smelling meat
of the “mamonte” that has incidentally been
uncovered along the thawing coves and banks.

Mighty are the struggles oncoming spring
leads against the wintry forees. For a while
great portions of these streams are dammed up
by mountains of constantly shifting ice floes.
When these finally break through, parts of a
new channel are often enough quickly ploughed
up, After the generally sudden subsidence of
these temporary Hoods, the old, abandoned
stream-bed freezes over again, imprisoning huge
blocks of ice, debris, and all. Some of the
waler for a while held below the iey cover drains
off and here and there large scattered pits are
left bhetween the chaotic masses, After vears
have leveled ount these sites, ponderous beasts
like mammoths wandering over soch treacher-
ous places might easily break through, be in-
stantly killed, or become hopelessly mired.
Later on erosive material piled over all may
have formed the basis for the surface soil that
practically furnished permanent protection. A
few frozen bodies found in what was eonsidered

alluvial soil, mixed with picees of ice, in a posi-
tion as if ready to walk off, may have perished
in this manner,

The cramped position, broken bones, large
amount of clotted blood in the body eavity, as
observed in the DBercsovka mammaotly, point, as
Salensky sliows, lowards instantancous death
by accident. The did not even lave
time to throw oul or swallow the quantitics of
fodder between its molars and in process of
mdasticalion,

vietim

Salensky gives a cause for snoh a
tragedy,  During extremely rigorous winters
the formation of wide fissures in the ground is
nok tern Siberia.  With the on-
ofn these elefts I‘:I.'E'rii[ﬂ_'l.' fill
may cause extensive subber-
Later some colder spells may
with a sheet of ice, below
which the percolation of the remaining water
continues in other directions, thus giving risc
te what really amounts to an underground eave,
Subsequent strengthening of the surface ice and
final covering with humus, until level again,
would form a sufficiently strong cover for every-
thing except the weight of so colossal a beast
as the mammoth or rhinoceros, Laler in sum-
mer such places might be specially weakened
and the unfortunate animal crashing through
inta the eavities would be instantly imbedded
in the masses of ice and frozen debris loosened
by the accident. Severe storms and periods of
intensive freezing that usher in winter would
soon remove all fraces of the enlombed., For
thousands of years the vietim might never be
maoved, except throngh the infinitely slow pro-
cesges of floods and similar erosive aetions,

Without question all those mammoths dis-
covered frozen in practically fresh condition
were al the very moment of their destruction
surrounded by a temperature that completely
excluded  decomposition.  The perpetually
frozen ground of northern Siberia acted mueh
like a modern refrigerator. For periods vari-
ously estimated at anywhere from 12,000 to
25,000 years, such ice-mummies may have re-
posed  far below the protecting mantle of
tundra vegetation.  Here, as in the vast ex-
panses of the “taiga,” the swampy Siberian
forests, they were, so to speak, permanently
protected, the ground being frozen generally at
three feet below the surface even during the
hottest of summers.  That great numbers of
these and other mammals perished  without
heing preserved in sueh perfect fashion is sure.
In some places the earth and the shores of cer-
tain islands along the Polar Sea were literally

rare in norllics
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erammed with their bones.  The solid clay of
higher sites inland preseeved them pretty well,
but elsewhere climatic conditions fostered  the
more rapid decay of others, or without doubt
there would be many more,

Part VI, Tusks:

Mammoth tusks nany
aroused considerable interest,  To the seieniist
I|II‘_\' are the |=1.'r11|.'|1|1't1!]_\' i_frunl.'in:_f. seeond (LH TR
of upper incisors, composed mainly of a solid
but peculiar dentine, the “ivory” of comnmmeree,
To the poor Siberian lunter, with his pick and
ax ready to chop into pieces whatever tusks
he can discover on his migrations in the wild-
croess, they are “white gold.” To the Chinese
artist the delicate, fine texture and peculine
pallor of the easily carved substance brings new
incentive for his varied talents,

History amnd Romanee,

linve for rens0ns

Strongest is the claim of the superstitions,
Small parts of mammoth ivory have meant to
him the chance of his life. They have served
even as relies of Christian saints. We are told
that devout prayvers addressed to them have
given earnestly hoped for succor and success.
Heathens with still stronger beliefs decply im-
planted in their hearls as regards the ocenlt
powers of this marvelous substance have had
their satisfaction too. Equally many-sided were
the supposed medicinal virtues of mere serap-
ings. The Chinese have been more beguiled by
them than by their “dragon bones,” And West-
crn Europe did not free itself so very long ago
from faith in such wonder cures. With their
application, hemorrhages, ulcers, broken bones,
epilepsy, fevers, plague, and cholera’ would
all vanish, according to the faney of many. For
that very reason they furnished princely reve-
nues.  As many as sixty tusks from the fossil
mammoth deposits at Cannstadt were sent to
the pharmacy of the Court, and beeame the
precions powder of the “Licorne.”

Giross credulity has been carried even into
other channels. What of the warrior whose
sword hilt, carved of mammoth ivory, is worth
more to him than one wrought of gold or silver?

In the matter of art Siberia itself has made
little use of its great supply of ivory. Ouly a
few figurines, animals, characteristie seenes of
the native land, often in heavy relief or bold
freedom, combs, vases, and boxes, are made in
certain centers.  Export of the crude tusks after
all has been the smainspring of their efforts.

A great impulse to the exploitation of Sibe-
rian mammoth ivory along the edge of the Polar

 Kunz, George F., 1916, Teory and the Elcphont, p. 239.
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Sea, ils elills, and islands near the wouth of
the Lena, was given when Catherine 11, Fm-
press of Russia, took a personal inlerest in the
matter.  In Oclober, 1771, she wrote to Vol-
taive™: “But what proves, | think, that the
world is a little older than our nuarses tell us
are the finds of bones of clephants long ago
exlinel in these regions and imbedded several
below  the the groud in
Sibweria, L

fathoms surface of
northern
saitd that it is fossil ivory, but, how is il pos-
sible? Fossils do nol gvow in the form of very

complete elephants.”

Seicnlists linve

Some time before, she had given orders to
investigale the archipelago later known as the
“"New Siberia Islands,” whose highest point
attains 1,200 feet. 'The southern two. |.|u,|,_1 and
compleiely uninhabited Liakhofl Islands were
named in honor of the fur merchant who, fol-
lowing the tracks of an enormous herd of rein-
deer coming from the north, discovered what
later proved lo be inexhaustible mines of man-
moth ivory. The Cazarina also had conferred
on Liskhoff the exclusive right to hunt and to
collect ivory on them.

Many huge tusks were partly sticking out of
the sand and others, together with bones, were
constantly swept up on the shores by the waves.
To what depth do these marvelous deposits
cover the sea bottom no one seems to know, Did
these vast stores of wealth come from further
inland, and were they carried out to sea with
the crushing masses of ice in the spring?  Here
and there a frozen mammoth might have been
moved thus along when whole sections of the
partly thawed up river banks were undermined
or torn out.  Or did countless numbers of thesc
huge beasts make their last desperate stand in
these regions before the land was swallowed ap
by the sea?

Evidence for subsidence of land-masses is
more certain, as apparently mueh of this ex-
panse onee formed part of the Asiatic main-
land. On some of these islands Silurian coral
and Devonian limestone, voleanic rocks, indi-
cate that uplifts, as might be expeeted, had a
part in the present physiographic configuration.
On the northern-most, Hedenstrim found Ter-
tiary strata with fossil bituminous tree tronks
in horizontal and upright positions, over 200
feet above sea level.  Other rich deposits of
the same age with their interesting fauna and
flora indicate a climate once very much warmer.
But some of the lower islands off the const show
a few peculiar granite boulders and are covered

™ Baule, M., 1917, L'dnthropelogic, XXVIII, . 187,
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formed -.'|Ii.-:-|:._l. ol

with a deep mantle of drifi
sand, and buried ice in separate lavers and in-

CONErions 1"]“1'1{*\-. -lll.l---- .5-||.‘--_"_- wete e
ticularly rich in ivory tusks and masses of mam
moth Dones.

remains of other of the northern Pleistocenc

Associnted with them were the

mammals, sueh as the woolly rhinoceros (Coelo-
donta antiguitatis), Siherian bison (Bison pris-
eug), wild horse (Equus caballus fossiliz),
moose  (Alces latifrons), veindeer (Langifer
tarandis). and musk-ox (Ovibes fossilis),

Unquestionably the mammoth was boreal in
habits and most abundant in the colder regions.
In northern Siberia, it fourished in all the ter-
ritories between the Ural Mountains, Obi, Yeni-
sei, Lena, Indigirka, and Kolyma, and parlicn-
larly in the adjacent islands of the Polar Sea.
These, therefore, with their fabulous stores of
ivory, are the greatest graveyvard of mammoths
known. Von Wrangell deseribed some parts of
this region as containing hecatombs of such re-
mains before they were ransacked by those in
search of the valuable tusks. Should we won-
der that for over a hundred years organized
ivory collecting flourished without any apparent
diminution of the supply?

Tlie rigor of the climate imposed by far the
greatest deawback to this greedy quest. At
Liakhoff Island the open season lasts really bot
a few months. Bunge®! in 1882-1884 records
90" F. below freczing point in winter, with snow
falling half through July. But even under such
trying circumstances enormous quantities of
ivory have been removed. In 1821 one trader
alone sent off 20,000 pounds. Middendorff, in

= Bunge, 1893, Corgrids Tutermal, Zool, Mogcou, Session
1T, (1E92), pf. 2, b 252,

& Wordenskiold, A. E., 1881, The Voyage of the Fego
aroumd Asiz and Ewrope, London, T, p 404 factnote.

1841, estimated the annual outpul for Lthe pre-
ceding twenty vears as ab least a In ndred pairs
of tusks, In 1881 Nordenskiold,™ basing his
opinion partly upon the ameunts still shipped,
considered this fimure as rather too low than teo
high, He arrived at the conclusion that since
the |'|:|ul|_|1_'\t of Siberin sclect tusks from 20,0010
mammoeths had probably reached the markets of

the world,

From Westendorp we know that the [airly
well stabilized imports o Borope of fossil ivory
in 1572—with London then the chick markel—
amounted to 16535 mammoth tusks or aboul
215,250 pounds, granling an average weight of
150 pounds apiced The proportion of well
preseeved ivory among such lots is surprisingly
small—only 14 per cent; and a slightly larger
amount, 15 per cenl., is .'I.Irlt.llil,lli"ll'.' usiless,  DBut
even the really “bad,” amounting to 534 per cenlt.,
and the “still workable,” 17 per ecent., when
treated properly and fashioned into the plainer
nirli:'(-l-. !1:|‘1'-I_'||. in the trade.

Por tHie most prard these could not have been
tusks of mammoths entombed in ice, the ivory
of which comparcs well with that of recently
killed elephants, but evidently had been subject
to various disintegrating influences. So greal
was the demand for this remuncralive article
that in Furope mammoth tusks of far inferior
quality to the Siberian product were formerly
dredged in quantitics from the Doggerbank by
the North Sca trawlers.

In rare cases mammoth ivory is slowly im-
pregnated with certain metallie salts and then
known as odontolite or blue ivory. Used for
jewelry it is highly prized for the delicate, yet

-

An abuormally spiraled mamoeth oske Perhbaps all of

the part rooted in the socket, aml mere, s missimg romp

the worn tip, ene might presume the ivery was o bother

same burden for its hearer. Much rubling at the pedng
somewhat reduced s (hickness,
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The Beresovka mammoth skelelon as moonied 5
|

teplacesd, To
vivid, blue, lurquoise-like luster. The Fskimos
of Alaska, aecording to Gilmore, are fond of a
blue dye they sccure from the phosphate of
lime (vivianite) formed by the decomposition of
mammaoth tusks,

Many hundreds of thousands of these enor-
mous tusks must have completely decaved, What
great herds of shaggy mammoths may have
roamed during Pleistocene times in the proxim-
ity of the circumpolar area can be deduced from
Darwin's computations® about the possible in-
crease of the recent elephant, eonsidered the
slowest breeder of known animals, If, at a
minimum rate of natural inerease, between the
ages of thirty and ninety vears, only three pairs
of voung be raised, he comes to the conclusion
that “at the end of the fifth century there would
be alive fifteen million elephants, descended
from the first pair.”

The Pleistocene mammoths doring several
hundred thousands of vears had totally adapted
themselves to a lite in a monotonous, frigid zone,
Uniformity indeed is the hall-mark of boreal
regions as much as diversity is that of the trop-

B Darwin, Charles, 1560, On the Origin of Species, 2l
Ed., o83,

the Petrograsd Muoseum
the top of the head the animal’s height s given as wn Teet, nine inehes,

Ome tu=k amd several rviles fuad g D

iecs.  During so long a period they gradually
became highly specialized, long-lived monsters,
Being excessively slow breeders they entered a
stage where further evelution or even slight
adaptive changes were reducsd to a minimum.
This meant the death warrant of their race.
Perhaps in the boreal elimate the balanee of en-
docrine functions had long before been disturbed
so that undesirable specialization went on un-
checked and possibilities of forming varieties of
greater vitality were practieally  eliminated.
But whatever the causes of their final extine-
tion, here, at least, nature has preserved from
the enormous numbers of these shagey monsters
a few vietims of individual aceidents as ice-
mummies, Theyr have now become a unique
source of information. Still others rest in
frozen Siberian ground wailing to diselose more
secrets of hygone ages.

-
IN NATURE'S WILDERNESS
Stranger, if thou hast learned a truth which needs
No school of long experience. that the waorld
5 full of guilt and mksery, and hast seen
Fnough of all its sorrows, erimes and cares,
To tire thee of it, enter this wild wood
And view the haunls of Nature,
—William Cullen Breyant,
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ITEMS OF INTEREST

An dAwneient Tree—A juniper tree, believed
to be not less than 3.000 vears old is still stand-
ing in the Cache national forest in Utah.,  Fx-

perts whe have examined the heartwood Tave
found that the first two inches of growth took
200 vears. Later the tree grew at the rate of
two inches in sixty vears,

Barnacles nat Color Blind —The fouling of
the bottoms of ships by barnacles may be great-
Iy lessened as the result of recent experiments
with bottom paint by the U, 5. Burean of
Fisheries. It was discovered that barnacles col-
leet in large numbers only on blue and black
]1]a|l1'.~i_. amd that white, _\'r”nu’, green and red
plates are practically free from them.

Planting Trowt.—Through the co-operation
of the United States Burean of Fisheries and
the Montana State Burean of Fisheries, 18,635.-
200 Lock Leven and brook trout fingerlings and
black spotted trout fry and cved egzgs were
planted in the lakes and rivers of Yellowstone
National Park during the past vear,

Most of the fish planting operations have
been in charge of the Bureau of Fisheries, which
maintains a hatehery at Yellowstone Lake, al-
though the planting of nearly 100,000 finger-
lings supplicd by the Montana State Bureau of
Fisheries was done by park rangers,

Snows Imperil Birds—The heart of every
Northern lover of game birds muost go oul to
Lthose feathered ereatures that brave the snows
and iey blasts of winter, lnughing at their rigors
until nature semds rain and frost to create an
icy prison from which there is no escape for
bobwhile or the larger and equally hardy ruffed
Zrouse,

Such heavy snowfalls as we have had recently
mean little to these birds. Secure under the
shelter of hedgerow or fence or in the lee of a
diteh bank grown over with weeds, the quail is
snug and warm. But when a frost follows a
thaw or rainfall it is a serious matter for the
hardy warriors.  Oftentimes the coming of
spring reveals a tragedy quite as gruesome as
when a fox or other “varmint” leaves traces of
his feast in a pile of fAuffly feathers.

Guail were in evidenee in the neighborhood of
the metropolis last fall and until recently this
winter. They were fed daily in many localities,
but since the recent sleet storm few have ap-
peared in their old haunts in Westchester

County, or in Fairficld Counly, across the New
Yark border in Conneeticut, where the residents
Lake delight in whoether
heralding the coming of a new day or sounded
as a enll Lo reost al the approach of night,

their cheery  notes,

Unless there is a change in the weather short-
Iy there will be fewer guail and grouse to de-
light the ear and charm the vision ef bivd lovers
in territory where Jack Frost is acenstomed to
hold sway.

A Huge Bizon Iferd.—'T'he next great trek of
lie buffale on the Western plains will be by
wax ear, if it takes place at all, The herds of
itifale at the Whainwright National Park in
Vestern Canada, have inereased far bevond the
number which could be supported in a dry yvear.
Lt is estimated that ne more than 5,000 head
should be held at Wainwright, as the total num-
ber which the range will support vear in and
vear out does not exceed this figure. At the
present time, despite the slaughtering of many
luindreds of buffalo last year, there are still
more than 8,000 head. Ounly voung buflale
would he shipped, as it is considered imprac-
ticable to transport the older stock.

Longevity of Camels—Thirty vears is
reckoned by the Arabs to be the extreme limit
of age for camels, whose females may produce
ten or twelve calves in a lifetime. The normal
age of a ecamel is reckoned to be something be-
tween 13 and 23 vears, the span of a generation,
the period, as the Arab counts, between the
marriage of two generations of the same family.
A camel, which comes in its youth to a man as
his bride's dowry, being expected to still be
“under him™ on the oceasion of his son's mar-
riage, says the Detroit News,

The meat of a eamel properly eooked and
served with rice is said to be considered a morsel
of delicacy by the Arab, but to a person unac-
customed to it, it is said to have little to com-
mend it, exeept in the absence of other food.

Wasps vs. Flies—The Department of Agri-
culture is encouraging the propagation of a
species of wasp from California which is an
enemy of horseflies, says the Indianapolis News.

pe

Training Troupials.—The common troupial
of Sonth America is a relative of our own
orioles and is brilliant orange and black in color,
says Nature Magazine. Thoroughly tame birds
are entirely fearless and |1m-':: most entertaining
ways. The natural song is a clear whistle and

E
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oceasionally one sees specimens that have been
taught to reproduce elaborate military airs.

Fossil Elephants—The collection of fossil-
ized bones at the Los Angeles museum, belong-
ing to sundry animals that lived more than
30000 vears ago, was augmented recently by
the lower jaw and a gigantic molar of a Colum-
bian rl:'Er]tu].t, an 1_:."|||,' of !:lrl.'!liql}t‘jl' mammoth of
which remaing been  dis-
covered only onee before in southern California,
savs an Associated Press dispateh from Tos
Angeles.

fragmentary have

The speeimens were anearthed abt a depth
of sixty feet in a gravel pit. of the
molar, which is nearly eight inches long, is
covered with thick plates of cnamel, while the
jaw bone, which had been broken off, has a
length of eightecn inches.  Both tooth and jaw
were petrified.  Their original owner lived in
the Pleistocene period, in the opinion of Dr.
W. A. Brran, director of the museum,

The foc

Silver Fox in England.—A dispatch from
London states that England’s first venture in
silver fox farming will get under way soon, as
a result of a shipment of twenty pair of foxes
from the Island to the Old Country. The forty
animals, which cost 10,000, will be installed
on a plot of ground near Oxford, and it is
claimed by the promoters that the climate of
England is ideally suvited for the rearing of
silver foxes.

Ambergris.—Cape May, N, J., Feb. 13.—Fri-
day the 13th proved a lucky day for John
Rhodes, a beacheomber living near Fishing
Creck. Walking along the beach today, he
stumbled over a clot of ambergris worth about
£1,000.

It is thonght the substance, used in the manu-
facture of perfumes, was cast up by whales
which have been observed off the Jersey coast in
the last month—Herald-Tribune (5. Y.)

—-—

Protection for Wild Fowl.—Richmond, Va,,
Feb, 10 (Associated Press).—A hugh sea wall
will be built to save far-famed Back Bay, Vir-
ginia’s paradise for the duck hunters of many
States, according to W. McDonald Lee, Virginia
Commissioner of ,Game and Fisheries, who re-
cently inspected the district after receiving com-
plaints from hunters that salty waters from the
Atlantic threatenad to kill all food for wild fowl
in the vast area. '

BULLETIN il

The waters of Hack Bay are saline bul not
1_'r||,:|||:_{|| b prevent a wild ‘.':’ll’il'1_1.' of Frasscs ani
|:||:'|_1|[_-. from ;{rnw:i;u;{ on its shores and marshes,
But, said the commissioner, the Atlantic Ocean
has broken through its natural barriers of sand
dunes and is pouring in too much salt for the
plant life to survive, A sea wall to withstand
the mighticst storms will be thrown across the
weakened beaches.

Wild Life Preserve.—A wild life Preserve,
not for deer and elk. but for predatory animals
such as wountain lons and wolves has been pro-
posed by Prof. Charles C. Adams of the Roose-
velk Wild Life Forest Experiment Station, at
Svracuse;, M. X,

Prof, Adams poinls out that at present all the
protection wocs to the game animals and live
stock, and that the beasts of prey, which are in
their own way very interesting animals, are in
danger of being wiped out.  He suggests that
some isolated spot far from cattle ranges and
game preserves be left to them, and to the ani-
mals on which they prey—a sample of absolutely
primordial wilderness as it was before man ar-
rived on the scene.

Such a thing is not possible, he pointed out,
in the national forests, which are organized and
run for cconomic purposes. Neither is it pos-
sible in the national parks, which are sct aside
primarily for the recreation of great numbers of
people whose presence necessarily disturbs nat-
ural conditions. Such a reservation, he con-
cluded, wounld have to be in an entirely new cate-
gory, though it might well be administered by
vither the forest service or the national park
serviee.—Snn, (N. Y.)

Muoose Stops Traine~The Christian Seienece
Muonitor writes, that railroad trains in south-
castern Oregon lately have been delayed by a
moose using a trestle there as a footpath. Not
content to travel toward greener pastures by
the usual trails, this moose has discovered that
by walking across the long, high trestle con-
siderable time may be cut off from the trip,

The time saved is only on the part of the
moose, however, and train erews are at a loss
to know how to keep the trestle clear.

“Lady Moose™ is the name of the animal,
according to Capt. A. E. Burghduff, State game
warden, who had her brooght with five others
to Oregon from Alaska two vears ago.  Six
moose were captured in the north for transpor-
tation to that State, “Lady Moose” frequently
goes to the home of Johin Miller at Kunool for
food, Mr. Burghduff said.



THE GREAT WHITE PFPELICAN OF EUROI'E
In writing of the white pelican of Xorth Americe. D Hormaday savs "he s a grand bird, big, elean and immacu
Lane," and this analysis can be as aptly applied to this Epropean cousin whae differs in having Wack wing-coverts
Directly after the midsday meal of fish, the pelicans solemnly assemble on the odge of the posl of the Flving Cage
where they spend o leisurely time drying ou and digesting the foxl,  The pictured bird was guught ju e
take-od¥ of o Might. The spread of wings is enormogs,  They are graceful fliers, and skillful divers amil swimmer

L
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THE PASSING OF THE ALBATROSS!

By C. . Towxsexn

FTER nearly forty wvears devoted Lo
oceanography  and  fishery serviee in
Atlantic and Pacific waters, the sleamer

Albatross a twin-screw, brigantine-rigged vessel
of 1100 tons displacement, has passed oul of the
control of the Burean of Fisheries.

Her career as a deep-sen exploring ship has
heen a notable one. With her launching in
1883, the field of marine investigations of
American naluralists was extended from the
shallow walers of coasts to almost the greatest
known depths of the sea. During three cruises
in the tropical Pacific under the direction of
Mlexander Agassiz, dredging was carried on in
deeper water than ever before, animal life being
brought up from a depth of 4173 fathoms or
more than four and a half miles. Her deepest
sounding was 45813 fathoms (nearly five and a
half miles). Agassiz described her as *“the
best deep-sea dredger in existence,” and later
wrote, **1 can hardly express my satisfaction at
having had the opportunity to carrv on this
deep-sea work on the . lbatrozs. While of
course I knew in a general way the great facil-
ities the ship afforded, T did not fully realize the
capacity of the equipment until I came to make
use of it myself. I could not but contrast the
luxurious and thoroughly convenient appoint-
ments of the laboratory of the Albaiross for
work by day and by night with my previous
experience,”

Never actually out of commission except for
a yvear or more before her sale, her record of
serviee includes, besides many winters devoled
to deep-sea investigations in tropical waters,
long summers spent in surveving northern
fishing banks, remote Alaskan harbors, and the
estuaries of valuable salmon rivers, fur-seal
investigations in Bering Sea, surveys of the
Californin-Hawaiian eable route, and gunboat
service during Lwo wars.

1 From Nafueal ITisfory for September 1924, by permission
of the Amerlean Museam Nataral History.

During her long carcer, this fine old explorer
found her way into the ullermost parts of the
sea; at one time tugging ot ber anehor in a wild
Fuegian fiord as fierce willivaws from the high
mountains fairly lifted the water; al another,
lying off a fur seal rookery at the Komandorskis
while officers tried to land on rocky heaches
without smashing hoats,

Leaving BEaster Island, where eolossal stone
idols have stood on the hills and eliffs sinee the
disappearance of the unknown race that set
them up, she might next be found slipping
through a break in a coral reef, between far-
reaching lines of hoisterous surf, seeking shelter
in the lagoon of a South Sea aloll.

While dredging was done in deeper waters ad-
jacent to all fishing grounds investigated, there
were many vovages for purely oceanographic
research. The oceanic regions included in such
explorations were the western Atlantic from
Newfoundland and southward through the
Caribbean Sea to the Strait of Magellan; the
eastern Pacific off the coasts of North, Central,
and South Ameriea; the tropical Pacific through
Polynesia to Japan; and the western Pacifie
from the Japanese Archipelago to China, the
Philippines and Borneo,

If ever the American people received the
fullest possible value from a government ship
they received it from this one;  The benefits to
science, the fisheries, and commeree springing
from her almost continuous investigations—
the results of which have all heen published and
widely distributed throughout the world—are
incalenlable. The results of her deep-sea work
—overshadowed, it is true, by those of the
famous * Challenger Expedition,” which were
embodied in fifly quarto  volumes—would
assume even larger proportions could they have
heen published in the same uniformly sumptu-
ous style as those of the Challenger. The
Challenger was a pioneer ship in oceanographic
work and must remain the leader in the liter-

[55]



A FAVORING GALE

The Albafross under sall and steam

ature of the science. The Albalross entered
the field much later, but thanks to her more
modern equipment and  longer serviee, her
vollections were naturally much more extensive
and the bulk of her published results was
perhaps also greater.

A bibliography of the Albatross compiled by
the writer in 1901, conlained nearly three
hundred titles. including documents in pre-
paration; since then, the number lins been more
than doubled. AMany of the publications on the
results of dredgings by the
Albatross, more particularly
those issued by the Museum
of Comparative Zoology,
are large quartos superbly
Mlustrated.

Comparisons are nol in
order, but it 15 of interest
to record that once from a
depth of 1760 fathoms (two
miles) the Afbatross hrought
up more specimens of deep-
seq fishes at o single haul of
the dredge than the Chal-
lenger collected during her
entire period of service. The
writer and his  assistants
counted them at the time
and, having the Challenger
reports on board, looked up
the record. There are in
the National Museum and
in the widely seattered lah-
oratories of specialists many

In the Bering S in
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Alhatross  deep-sea collee-
Lions awailing examination.
While serving as resident
naturalist of the ship, the
wriler sorted, packed, il
shipped to the Burean of
research
:i” Isenms anel
universities at home and
abroad, aetually carloads of
5 i Wia alfatrossia.
Naturalisls connecled al
various Limes wilh Lhe seien-
tifie stall of the
were Moassiz, Mavor, Ko-
Faosned, Bean, Jordan, Galbert,
Evernmnn., Bigelow, Sum-

ner, s more Lhian g score

Fisheries and Lo

workers

4 I |I.'II.II 'In"l I

of olhers. The writer, nfler
several ;|;_'_,"|'|';|i||l.' MViMITS Ol
bhoard, reluclantly left Lhe
ship when assigned to cluly
al headguarters, Among Lhe
score of naval officers de-
tailed Lo the “Albatross™ during her earlier
vears of service were many now on the list of
rear  admirals, ineluding  Benson, Rodman,
Eberle, Wilson, Hughes, Burrage., Anderson
and Johnston. Captain Tanner, her notably
efficient and devolted frst commander, contrib-
uted more than any one else toward the prer-
fecting of the vessel’s equipment.

Oceasionally a beam trawl-nel was torn away
by the weight of its load, but I do not recall a
single break in the fve-mile-long wire cable.

15540

IN TROPIC SEAS
Albalross at the Tonea [sknds, 1100,

The
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DREDGING AT SEA

small  that  wnemotional
Unele Sam virtually threw
lier away,

It is Lo be regretted that
funds conld not have been
found for the conlinuance
of her deep-sea investiga-
Lions, (or which no vessel
wins heller fitted, The
Commussioner of Fisheries
told me that any gualified
group of American scienl ific
men eould have had  her
for the nsking, Her huyver
says she will nol be broken
up.
When the late Sir John

Murrav, formerly of the

hallenger, visited the ship

al =an Franciseo, he paased

at the Lop of the gangway,

where Lhe officers awailed

B, lifted his hat, and sad,

“Gentlemen, 1T salute The
AMbatross,”

An inleresting coinei-

dence in connection wilth

Lhe passing of the Abatross

was Lhe sale of the Hiron-

defle, the splendid steamer

built by the late Prince of

Monaco for oceanie re-

searcl, In accordance with

- the terms of his will, the

= = procecds from the sale of

e Lhe vessel were applied Lo

s the endowment Fund of the

: = Oceanographic Museum at

AMonaco, which he founded,

The dredging boom may b seen out oo starboard, and the port boom i rigged

for surfaee towing,

The Albatross pfier nearly fowr decades in the soeviee of the
government, in the course of which she participated in a number of important

S .[| -

selentifie expoditions, recently poassed into privite ownership,

Tanner was a master al this sort of work but
suceceding naval commanders learned Lo do it
as well. It was reserved for Captain Moser
to make the deepest successful haul—more
than four and one-half mwiles—and all aceom-
plished in ten hours. Think of reaching that
far down through the darkness of the ocean
for a load! Imagine an air-ship similarly
equipped and miles above the earth letting
down o eable in the night-time for a2 haul from
the surface of the earth!

This ship went through forty vears of serviee
with little more of damage than ordinary wear
and tear,

Still staunch and seaworthy, she went Lo Lthe
highest hidder on the day of sale, for a sum so

SPELLING THE PLURAL OF FISH
By Ioa M. MaLLex

HERE are few people, even among those

who spend their lives studying fishes,

who always spell correctly the plural
of fish,

The rule is that in referring to fish for the
table, one should say fish, but in referring to
specimens used for scientific study or as living
exhibits, fishes is correct. Yet we may hear an
expert stoully aver that one should never speak
of living specimens as fish, but only as fishes,
and almost immediately thereafter refer to
“forty goldfish,” confident that this is the
right usage.
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AT THE GALAPAGOS 1SLANIDS
Thie Albatross anchored off Chorles Tslamd, 1501,

How, then, can a layman be expected to spell
correctly the plural of fish?

We may refer lo o dozen smelts, or a slice
of cod, as fish for the table (even though we
say “asmelt " and “two smelts™).  Yet, while
we, as anglers, bring home a string of fish—
as collectors, we return with fishes! We cook a
pan of fish, and we display a tank of fishes,

These differentiations are quite clear and
simple. Bul there are complications. We have
the problem mentioned, of what word to use as
the plural in referring Lo a live fish, a parl of
whose name is fish—as goldfish, blackfish,
wenkfish, ete, Ought we Lo sayv “one weakfish ™
and *two weakfishes?™ The dictionaries avoid
plurals, and as no ichthyologist except D,
Carl H. Eigenmann of the University of In-
diana appears to have committed himself, even
slightly, upon the subject, we wrole him,

Mrs, Eigenmann (also an ichthyologist of
note) very kindly replied that in her opinion
the singular and plural of bass and cod and
mackerel are the same, unless we refer to sev-
eral species, when we should say “the basses,”
“the cods,” “the mackerels; ™ that in speaking
of a fish like the tench, of which there is only
one species, we should use the word tench for
hoth singular and plural; whereas the plural of
roach hecomes roaches. The layman in this
case is al a disadvantage, not being likely
always to know the number of species.

Mrs. Eigenmann thinks that when a fish's
name ends with fish, the plural should he fishes,
a5 goldfishes, wealkfishes, gravfishes,  But when
it comes to such a fish as the pudding wife, she
confesses that she does not know how Lo spell
the plural. Parenthetically we may add, how-
ever, that the plural of alewife is often wrilten
“alewives,"

e R +—_ -

FISHES AND FISHERIES OF NEW YORK
STATIE!

By Ina M, MeLnex

HE fishes of New York state, like those of
T all states hordering upon the sea are of
bolh salt and fresh water kinds., Some,
such as the sharks and skates, remain continu-
ously in salt waler, and some, such as pickerel
and black bass, remain continuously in fresh
water; olhers, notably the shad and marine
sturgeon, leave Lhe sea and enter the rivers Lo
hreed, and one fish, the eel, leaves the lakes and
rivers and goes far out to sea lo lay its epgs,
never Lo return.
The smallest fish on our New York coast is

| Prepared for the Chairman of Self Government, Ine.
for Citizenship Training, who rorquested a *short summary
about the fishes and fsherics of New York state, for voung
le,"" heing unable to make anyithing out of the standard
waorks on fshes,
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the sheepshead minnow a handsome little
ereature in blue and orange and the largest is
the shark which has never been decmed
worthy of a beauty prize.

The smallest fishes of our fresh waters are
minnows and killifishes and the largest are the
Great Lakes sturgeon and muskallunge or giant
pike. The prettiest fish of our fresh waters is
by general consent, the brook trout, although
the sunfishes, with seales that glitter as though
set with living gems, are elose rivals,

The fresh water fishes of New York siate
number 141 species,

In 1918 the fresh and salt water fishes oceur-
ring within fifty miles of New York City, num-
bered 247 species, of which about ffty are
popular as fooad, Among these we find the
familiar bluefish, cod and bulterfish, the
mackerel, flounder and sole, also the porgy,
eel, weakfish, and many others.  As o matter of
fact, nearly all fishes are edible, but manv have
not yet become fashionable for the human tahble,
In New York City the fishes used for food are
chiefly marine species, whereas Chicago markets
handle ninety per cent. more fresh water fishes
than ours do.

Statistics for 1921 (the latest available) show
that in that year 7,145 persons were engaged in
commercial fisheries in New York state, with
an investment of $18.886.455. The products
for the year amounted to 210,377,152 pounds,
vilued at 54,986,918, Commercial fisheries,
however. include not only fishes, but lobsters,
crabs. clams, oysters., mussels, and all other
aquatic animals taken for the fish trade, The
annual eatch of fishes in Lake Erie is said to he
5,000,000 pounds,

e e

THE PALOLO, OR EDIBLE SEA
WORM

By Ina M. MeLres

TEM appearing in various newspapers and
trade journals during January, 19235;
“The mysterious *palolo” a tiny fish
found off the coast of New Zealand, ean
only be caught at dawn on one particular
day in the yvear, when they rise to the
surface of the sea for two hours.”
The facts about the palolo: The palolo is not
a fish, but a sea worm or marine annelid; an
aguatic consin to Lthe earthworm and also a
near relation of the clam worm. Like these
familiar worms, its body is divided into seg-
ments or rings: but unlike them, it is nol to be
had any day for the digging.

TETY BULLETIN a9

There are three species of palolo worm—
Atlantie, Pavifie, and Japanese—and they live
in rock creviees and interstices of the coral
recls al o depth of two fathoms,  Instead of
laying eges like carthworms and clam worms,
they are so organized thatl the hinder end of the
body, containing the sex products, breaks off
and swims away from the head end, which
goes on producing more sex segments.  In one
species, the hind end develops a new head. An
amimal having no hones can Lhus break itself
Lo far better advanlage than ean we, who have
no power of regeneralion,

The Pacific palolos are regarded as such greal
delicacies by Samoans and Pijians that coastal
chiels send them as presents to chiefs of inlnd
tribes.  The worms are eaten alive, or baked in
a covering of leaves,

The palolo spawns in October and November,
always upon two certain days: Lhe day when the
moon is in the last quarter and the day pre-
ceding.  Then the natives are in readiness
early, and capl ure the worms in great numbers,

The palolo is not the only worm used for
food.,  Another kind of sea worm, with similar
habits, is eaten in the New Hebrides,

_—-.+ —

MOSQUITOES!
By Ipa M. Meones

OSQUITOES are found evervwhere an

earth except at the poles and in the

deserts; and it is estimated that not less
than 700 species ply between the equator and
Lhe far north. They breed in either fresh or
brackish water, and their life history, which is
not unlike that of other aquatic insects, has
been made rather familiar of recent years by
reason of various public campaigns against the
pest, following the discovery that ecertain
species transmit malaria, elephantiasis, vellow
fever, and other dangerous disenses.

In the United States, we have about 300
species of mosquitoes, some of those hest known
in the northern states including the malarial
mosquito (Anopheles) and the common mos-
quitoes (Culer piptens and C. pungens). The

The Adquarinom is exhibiting & jar containing over 3,000
mosquitocs which A, H. B Maurer, Executive Secretary
of the Anti-Mosquito Assoctation of Long Island, diseovered
hibernating in o Brooklyn cellar,  They are females, each
containing several hundred eges, which, had these mosognl-
tows found their way to a Prospect Park Lake or some ot b
body of water, wonld have hatehed enough of thise annoying
and dangerous Insects (o inoeolate the whole of Brooklyn,
IT on Long Island there ace only 1,000 ecllars §n ocach of
which 3,000 mosguitoes have taken up winter quarters, each
mtm:!mtu carrying but 300 eges. It would mean the hatehin
and liberation in the spring of SO0, 000,000 mosguitoes: a.'nﬁ
there are doubtless many more cellars and many more eggs,
witre the fers known,
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THE COXMMON AMO2QUITO
Eggs, larva and pupa of the mosoguite,  The kervics
i=in the tail; the pups has two beeat]
Dirawing by 1da M. Xlelion.

common mosquitoes lay from 200 Lo 400
gravish-brown eggs at a time, each about one-
sixteenth of an ineh in lengtl, placed on end
and agglutinated so as to form a small raft
that Hoats on the surface, thus providing air for
the developing voung, which generally emerge
in less than two days.  The malarial mosquito
lays from forty to one hundred black egus,
which are not agglutinated hut float separately
on their sides and hatch in about four days,

Eleven to eighteen days may be required for
the complete development of the mosquito from
egg Lo imago, but in hot weather the life cyele
is completed more quickly, and several gener-
alions may hateh in the course of a year. On
the other hand, the larvae may live for months
before hecoming pupae, and have heen found
hibernating over the winter in ice-filled leaves
of the pitcher plant when the temperature was
below zero, embedded in different parts of the
ice.

When not hibernating, the larvae wrigele
often to the surface for air, though they can
remain under water for Len or fifleen minutes,
aceording to species.  Like many other agquatic
insects, their breathing organs are siluated in
the tail; vel they feed under water, living prin-
cipally on microscopic organisms and plant
suhstances., The larva of the common mosguito
while breathing at the surfuce, hangs head
down, while the malarial species takes a hori-
zontal position.  After moulting three or four
times, they lurn into pupae, requiring only

" about seven days for this transition if the water
is warm. The insect is still active in its pupal
stage, and like the larva, frequents the surface;
but its respiralory organs are now reversed and

laced at the head end, and it floats with the
Eark of the thorax nearest the air. It partakes
of no food in this state, intermediate between

- _'?‘_'3—.-:_'\.

breaihing b
w il in thio bkl
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babyvhood and maturity, as though
o biding 1l Lime for Lhe feasts to come,
\ The thorax after two or Lhree days
aplits, and the imago stage is reached,
the winged in=ect drawing itsell oul of
the pupal skin—nol always an easy
task—and taking Lo flight.
L7 Near a pond early in spring or sum-
mer, il is sometimes possible to see
thousands of infantl mosguiloes just
out of the water, flving off in clouds;
bul only o small pereentage of the
hillions that are hatehed ever deaw
loman Blood,

o

In certain Furopean mosquiloes Lhe
males are equipped with biting organs,
but among American species only the
female hites.  "T'lhe male is believed Lo
be exclusively vegelarian, and will sip
beer, wine and molasses, so thatl it has been
jocosely ohserved that if the female is the more
deadly, the male is the natural aleoholie!

The normal food of the female mosquilo is
fruit, watermelons, juicy plants and such vege-
table substances, and she drinks water when she
cannot et blood. Students of pathogenie
mosgquitoes have kept adult specimens alive
for weeks in glass cages, by feeding with ba-
nana, boiled polalees, and waler.

Human beings are not the only prey of the
mosguiloes, which have heen observed Lo feed
on chrysalis of bulterfly, tiny fry of fishes,
vicadas and their pupae. and also to allack
turtles and birds,

Male mosquiloes are distinguished by their
fealhery antennae, The malarial mosguito can
be distingnished by the spots on ils wings,
which the common mosquiloes lack: the ma-
larial mosquito has visible palps and mouth
parts resembling three stings, while the palps
of the common varieties are barely visible to
the naked eve. The common mosquitoes rest
in a position parallel with the surface selected,
while the malarial mosquilo rests with the body
dingonally opposed to the surface.

Adult male mosquitoes do not survive the
winter, bul the females, like the larvae, hiber-
niate in ice and also in eellars, garrets, barns,
and other sheltered places.  Winter exter-
minations of these adult females is important,
for with each hibernating mosquito destroyed
there are destroyed several hundred eggs des-
tined otherwise to haleh in the spring. If
cellars and similar favorable hibernating places
are examined for mosquitoes during the winter,
with a view to killing any that may be found,
summer comfort may ensue,  Methods sug-
gested by experts for killing the mosquitoes are
disinfecting, vacuum eleaning, swalling, and
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A BOTTLE

OF MOS0UTTOES
A colleetion of J.0060 mnEc e

athered in o cellar.

whitewashing over them. Like many other
insects, they are clever, and even when torpid
attempt Lo escape fumigation by descending to
the foor where the fumes eannot reach them.
It is, of course, of greal importance also Lo
destroy the eges and yvoung of the mosquitoes
when we consider that in a broken hottle filled
with rain water, enough mosquitoes will hreed
within a fortnight to stock every house and
garden for miles around, They breed also in
the rain-filled hollows of trees and stumps,
tomato cans, kettles, pans and rain barrels,
wells, mud puddles, ponds, lakes and marshes:
in fact, in any place where waler is standing,
Kerosene and crude pelroleun are effective
in the destruction of eggs, larvae and pupae if
the water is fullv filmed, and even of adult
females which alight upon it lo lay their eggs.
Little fishes are most effective of all mosquito

BULLETIN il

destrovers, the common sunfish being an active
enemy of the mosquilo, as are also killifishes,
sticklebacks and minnows,

I}!".'Illl ”IL"‘\ lt'l all sl L] fﬂ,l,! LTI THEE
quitoes.  Aquatic bugs and beetles and some
salamanders join with the fishes in extermin-
ating larvae and pupae, and the adull mosguilo
i5 preved upon by hats and night-birds such as
the night-lawk and whippoorwill,

In the soutliern stales Lhe Lop  minnow
Gambusio has been found so effective in mos-
iuito destruetion that it is ealled the moscpibo
fish, andd the United States Government has
shipped this species to the Philippine and
Huwaiian islands, to Spain, Palestine and other
places, for use in mos=quito control,

&

THE LAST O THE WHITEFISHES

AHE last of our famous whitefishes died on
'1 Japuary 31, 1925, al the age of twelve

Venurs, It was one of I ped
hatehed in the Aguarium in January, 19135
This closes Lhe record of a remarkable achieve-
ment i fish eolture,

The oldest wild whitefishes of which we have
any knowledge were “recorded provisionally as
sixteen or sevenleen vears, hul possibly
elzhieen or nineteen.”

The fry of the Aquarinm-hatehed specimens
were fed first with ||t'r'1'ir|g roe; next with a few
mosquito larvae; third, with the fry of pike
perch; thereafter with minced beef-heart, and
finally (since 1919) with beef-heart in summer
and heef-hearl and minced elam in winter.

Mr. John Van Oosten of the University of
Michigan made monthly studies of seales from
these fishes over the period of one vear, estab-
lishing beyond question the complete reliabilit ¥
of the method of determining a fish's age by
counting the growth-rings upon its scales,

—I. M. M,

several

- + - -

Wark of the Seahorse.—The Agquarium well-
boat Seakorse will begin her summer collee ting
work Lhis season about the first of May. The
field of operation will include the Sandy Hook
region and the Great South Bayv near Fire
Island Inlet.

Fishes are obtained with seines along the
heaches and also from the large pound-nets
operaled by commereial fhl!('l’lill‘n Inverte-
brates are often collected with the dredge.

—— —

Members' and Ladies’ Day.—Members of the
Society are reminded of the Annual Garden
Party, May 21, 1925,



G2 Z00LOGICAL SOCIETY BULLETIN

New York Zooloniral Soriety

T
ORIECTS OF THE SOCTETY

S APUBLICZONLOGICAL PARK. « A PUBLIC AQLTA-

RIUM, T THE PREZERVATION OF OUR NATIVE

ANIMALS. TTHE PROMOTION OF ZOOLaodGy,

ZOOLOGICAL SOCTETY BULLETIN

Puldished Sicmenthiy ot the Ofhee of the Socieay,
101 Park Avenue, New York Ciuy
Copp, 25 Cents Yrarly, $1.50

MAILER FUEE TO MEMBE s

i.'ll;JLFJunf._!!I!.'-. by the New York Feshegical Secicly

Drpartmenis;
Mirparmalx Aguarinm
Wienian T, Houxapay ConanLe= ., Towssexp
Mirds Heptiles

L 5 Unaxpacy Bavmoxn Lo Dirssns=

Witdaym Hennr
IMrector, Tropical Rescarch: Honorary Curaler, Birds
Each author ix responsible for the sclentifle accaraey anil
the proof reading of his contribution

AMembers of the Zoological Socivty are entitled ve all pub-
11 iom=,  Hoepuwts, Bullotins, Foolisien, ete,, (Foologicd
msiled by request only | and no effort will e spared (o ensiree
their delivery,  Changes of addees=, forwarding points= s
nom-telivery of mail should e stated promptly. Contrd
butions pertinent 1o tho objects of the Bulletin eordially
welewme, amnpeedd and return envelopas should aecompany
e ek cat i Addlrvss Editorial aond Subecripf ion € e,
Foological Park, New York City,
Erwixw K. Saxnors, Editor

VoL, XXVIII

May, 1925

No. 3

WORK AT THE AQUARIUM RESUMED

The work of enlarging and altering cerlain
parts of the Aquarinm  building which was
brought to a standstill lnst August for lack of
funds has been resumed, the City having pro-
vided the long-expected balance for that pur-
pose.

The third story erected at the front of the
building had been completed as to walls and
roof but together with the dismantled second
story, lacked all interior finish and remained
unoccupicd.

The work still to be done ineludes the com-
pletion of these two Hoors for service and the
“rusticating™ of the exterior walls from the
ground to the roof.  The exterior finish will he
in gray instead of the discolored and pecled
brown stone finish pul on years ago, the rusti-
cation process giving it the effect of stone work.

Following the completion of these improve-
ments, the next step will be the construction

of additional glass-fronted lunks at the rear of
the building, which will permit of o greal in-
crense in exhibits,  The administrative office
of the Aquarium, which has for many months
been located in a building across the park, will
be installed onee more in its proper location,
andd the stadl of the Aquarium relieved of the
serions eonveniecnees connecled with the oe-
cupalion of an outside office,

During the fall and winter the employes of
the Aquarimn cheerfully undertook the labor
of re-painting the walls, ceiling and columns of
the main exhibition hall, no fund for contract
painting being available,  Although only a
single eonl of paint was applied o great im-
provement in appearance has been elfected.
It is twenly yvears sinee the interior of this
greal hall hias been breightened by painting,
This is no small aceomplishment for an under-
manned institution like the Aquarinm which
has o working force of four men less than il
had o dozen years ago, kgl el o

e
CONSERVATION MATTERS
fiy C. H. Towxskxo

The New York Zoologieal Sociely, at ils
thirtv-first annual meeting on January 13,
1923, adopled resolutions relative Lo the pre-
servation of elephant seals in Guadalupe Island,
Lower California, and sea lions inhabiling Lhe
coasts of British Columbia and the United
States.

These resolutions, together with certain pub-
lications of the Zoological Society on the com-
mercial value of elephant seals and sea lions,
were sent to fishery and other officials in the
regions concerned.  The UL 5, Biological Survey
offered support in Lhe ease of the elephant seals,
proposing to confer with the Customs Serviee
as to the possibility of preventing the elearanee
of American vessels intending Lo kill elephant
seals, The preservation of the elephant seal
in the watlers of Lower California is chielly de-
pendent upon the protection afforded by the
Mexiean Government, A cordial letter re-
ceived from the biologist altached to the Mexi-
can agricultural service in Lower California
indicates a decided interest in the matler. This
official has visited the elephant scal herd at
Guadalupe Island for three years in suceession
and proposes to do so again.

Letlers of approval were received from
points in California. A letter of protest from
the California Academy of Seiences to a state
senator against the proposed killing of elephant
seals and sea lions was given publicity in the
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newspapers,  The resolutions adopted by the
Zoologieal Sociely were also senl Lo the state
senator, whose unfavorahle attitude has been
prompled by commereial fishermen,

One west coast journal published in full the
lengthy report of the Zoological Socicty on the
value of the sea lion and registered an editorial
protest against the killing of either sea lions or
elephant seals,

Another resolution adopted at the annual
meeting of the Society related 1o the giant land
tortoises of the Galapagos Tslands.  These re-
markable and valuable animals are threatened
with early extinclion through the destruction
of their eges and young by wild dogs and pigs.
There being no hope of their preservation on
their native islands, the Execulive Commitiee
of the Society will take such torloises as can be
secured and transport them-to a suitable place,
preferably within the jurisdiction of the United
States, where suitable elimatic conditions would
fuvor their increase and perpetuation.

While the Zoological Society has long been
an acknowledged influence in conservation, its
ciforts in that direction admit of no respite.
The tendency to destroy wild ereatures always
exisls,

The commercial fishery interests are frequent
offenders, often secking to camonflage their ex-
haustive or wasteful operations by agitation
against sea lions or pelicans or anvthing they
may declare to be “terrificully destruetive to
food fishes.”  Misguided anglers destroy many
kingfishers, herons and other beautiful things,
using the same weak excuse. Il is slow work
teaching the irresponsible biped with a gun to
let all wild life alone excepl the game which he
may take in season,

_+ —
THE FEEDING HABI'T OF THE MORAY

By Wavrer H, Cnore
Director of the Boston Aquariom

Upon the introduction of a number of snap-
pers (young bluefish) into a tank containing a
spotted moray about three feet long, one of the
snappers was immedialely seized by the moray,
before it reached the bottom of the tank.

Gripping its prey by the head, the moray
procecded Lo tie its own tail into a knot,!  This
knot quickly moved forward along the moray’s
slippery body, passing over its head and onto

1In the Hulletin for November 1916, Major Chapman
Girant deseribed a similar knogting of the body of o moray,
for the purpose of disgoeging when taken captive aftee o
heavy dinner—a tme when fishes, lke other animals, aee
almost helpless against thedr enemics. o this instance, (he
fish, after 1ying its hody in o tight thumb knot, held the
hind end righd and backed the fore part through the lesop,
thus forcing out five grants and o Bermuodas chub, and lea ving
itsedf frew to wriggle off the dock:

the body of the snapper,  Depressing Hhe spines
of the viclim in passing, the kool seemed Lo
tighten over Lhe posterior end of the fish and
the whole body of the moray was convolsed,
apparently in teving Lo foree the strogeling
snapper inlo ils month. Onee the huold slipged
ofl the vietim's tail, and the same procedure
was repealed, the kool starting at the tail and
advancing until it pesumed its hold on the
snapper again,  The whole procedure  was
effected with a smooth, gliding motion, de-
liberate bul conlinuons,

It was particularly interesting bheeause of e
fact that in captivity moravs have gencrally
heen found to be reluctant feeders, requiring
to be coaxed with a piece of raw fish an the end
of o '\|;|'.|{, or even Lo have Lhe Faodd Forced inlo
their open mouths, much after the fashion in
which snakes are fod at the Xoos.

* -

The Prevalence and Perpetuafion of Natwral
History Errors—"" Nothing is more grabifving
than to make o mistake and then see i copied
without credit by all the other newspapers in
the same county.” —Boonville Republican.

We might add that, judging by the continual
repetition of misstatements of fact in natural
history hooks, errors in zoology are generally
passed along in the same way! One popular
encyelopedia deseribes the salmon as hurying
its eggs under four feet of gravel (instead of
laying them in four feet of water) and another
recently issued repeats the ancient fallaey about
the pilot fish leading the shark to its prey and
“signalling Lhe time and direction for Lhe shark
to dart at its vietim.” Almost any day one
may see at the New York Aquarium gray
sand sharks with pilol fishes swimming safely
at the tail end of the host, just as they do in
the sea when accompanying any species of
shark—forming a retinue and not an advance
agent or general director,

The newspapers also make egregious errors
which could eusily be avoided by a telephone
call to the Aguarium, Zoological Park, or
Museum of Natural History, if they really
desired accuracy, An instance of this oe-
curred lately in a widely circulated statement
that an immense game sanctuary in France's
antarctic possessions would protect the polar
bear and walrus, as well as sea lions and pen-
guins,  The polar bear and walrus are strictly
arctic, and these four forms are nowhere found
together,

Peaple do not seem to own dictionaries, vel
the money lost yearly in wagers that a whale is
a fish would purchase for the losers a handsome
library of reference books.—I. M, M.
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CJABOTY -

Found in parts of South Americs and the Isthmus of Papame.

SOUTH AMERICAN TORTOISE (TESTUDO TABULATA)

ZOOLOGICAL SOCIETY BULLETIN

This specimen from tho Isthmus and now in the

Yoolosival Park, sttains & length of two feet and is elosely related to the terioises of the Galapagos.

A RELATIVE OF THE GALAPAGOS
TORTOISE

By C. M. Breper, Jr
A('t'(]]{]}!_‘i[i to Garman! Lhe origin of the

giant tortoises of the Galapagos Islands

{ Testudn elephantopus, el cetera) is di-
rectly conneeted with the “jaboty™ of South
America ( Testudo tabulata),  If this view is cor-
reet we have here one of those few cases in
which a species has undergone evolutionary
change of a considerable degree in part, while
the remainder continued surviving in perhaps
unchanged form for even to-day this near rela-
tiveof these nearly extinet giant lorloises, ranges
in considerable numbers over parts of South
America and the Isthimus of Panama,

My acquaintance with it was made while ex-
ploring the virgin territory of Darien, the
eastern-most  provinee of Panama with the
AMarsh-Darien Expedition.  Most of our time
was spent on the Pacific slape of that province
and there not a single specimen was scen.  In
facl no tortoises at all were found, the only
chelonian life being a few river turtles, whose

t Samuel Garman “The Galapagos Tortoiss."
Auns, Comp, Fool, Vol, XXX, No. 4.

Alem.

eggs we were reduced to ealing on one oceasion
when our larder was depleted.  However, as
soom as we erossed over the divide and entered
the Atlantic drainage they at once became
noticeable and in places exceedingly abundant.

We stayed for some time at the small Indian
village of Caledonia, on the coast about thirty
miles from the Colombian horder,  Here, where
most of them were seen, they wiandered with
equal indifference through the village “streets,”
the sometimes open-sided huts and in the
wooded land nearby. The villagers who seem
to he very fond of pels, as primitive peoples go,
often had them tethered up with all sorts of
other nalive animals such as spider monkeys,
honey-hears, parrots, parrakeets, macaws and
so forth. These people speak the Cuna lan-
guage and I find recorded in my note hook
the word wala-moro? as their name for this
tortoise.  They distinguish it from the hawks-
hill turtle (Fretmochelys imbricata) the only
other common species here, hy ecalling the
lutter var-oka® ‘This latter species is of con-
siderable importance to them as its valuable
shell is traded to the oceasional trading sloop

t This spelling is ]_mrr:l}' phonetie, the a's are as in ‘hat*
and the o's s in *more,” snd the syllablis ame given about
il welght.
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that makes Caledonia Bay a port of eall.
The valuable plates are n*mm'vrll it barbaric
fushion, fire brands being brought to hear on
the shell of the living animal until they begin
to peal off. When they have reached (his
stiage they are casily stripped off,

The _"-‘:l]:l-lllnru however seeims Lo be of more
importance Lo the boys Lhat always leem in
such villages. They can often be found with
them although probably my presence stimu-
lated an interest as there was the hope of a
possible trinkel or “real ™ in sight as @ reward,
However 1 would often find them tethered o
some house support by means of a lough vine
fustened Lhrongh a small hole in the posterior
margin of the carapace, in a manner praciically
identical with the system in vogue with our
own boys in keeping the box tortoise ( Torrapene
carcling ) of our castern stales as pets.  In facl
the attachment these naked little hrown hoys
showed for their torloises together with the
general appearance and coloration of the latter,
could notl bul remind me of home, where I knew
the sons of my own race were likewise worrving
tortoises of a superficially similar appearance
in a similar way. These torloises however
averaged somewhat larger than our hox Llor-
toise, the largest shell seen exceeding fourteen
inches in length although most were consider-
ably smaller,

The islands off this coast also form a parl
of the habitat of these tortoises, but they are

especially abumdant  only where there is a
village, the boys probably carrying them from
place Lo place, although food is probably more
accessible in the villages for Lhese largely
vegelarian animals and may cause them Lo
gravilale Lo such places.  When conlemplating
Lhe islands not oceupied by man and inhabiled
by little but bivds, land erabs and a few Llor-
toises it was easy Lo lel Lhe faney conjure up a
picture of the possible conditions on the Gala-
cos when a few half starved steagelers found
1 haven Lhere, grew Lo immense porportions in
stze and numbers and finally were practically
extingnished by the hand of man.

=y ——

PANAMA HERMIT CRABS
By C, M. Breper, Ji.

AHE Pacific coast of Panamsa iz known for
’1 its greal tides and the foul and muddy
flats thal the tides lay entirely bare
beeause of the gentle slope. Here o miscel-
laneous assortment of vuoltures and gulls
descend to pick over the general debris in
search of stranded marine worms, small fishes,
molluses and various other organisms that the
retreating walers leave in their wake., Amid
these avian scavengers Lhose of a lesser sort
work with equal avidity; erabs of curious pal-
tern and eut, some adapted to an alternate

LOW TIDE NEAR PANAMA CITY
A Pacifie flat with gulls and vultures searching for stranded marine organisms,  Photograph by €. M. Dreder, Jr
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HERMIT CRABS

A eollisetion of hermit crali=in the New York

shells are those of 1he loes] spid-celine snadl wilel the heemiis appeopeinated

sonking and parching. whilst others make
hasty excursions from the more solid ground.
Still other species seldom or never make lenglhy
trips below the reach of high tide. Among
these is the rather large hermit erab (Cenolita)
of this coast, which lives just above the reach
of high tide and is terrestrial to all intents and
purposes. The individuals of this species
seerete Lhemselves so seeurely thal i is next
to impossible to find any considerable number
of them by daxlight, but let the searcher prowl
the beaches at night when each sueeceeding
hreaker streaks the beach with an unearthly
erlowe, resulting from Lthe myvriad phosphorescent
organisms of Panama Bay stimulated to il-
lumination by the rough tumbling they receive,
as the long Pacific ground swells trip up on Lhe
gradual shore line, for then these gregarious
“hermits” may be found in abundance; so
numerous indeed that it is frequently almos)
impossible to walk without treading on them.
Every piece of flesh or vegetalion easl up s
covered wilh them as they strugele with the
active bacterin of the tropics to feed hefore
decay has reduced the material to a mere hlack
stain in the shifting sands.

Anuaciun, Troms the Pacilic coast of Panama,

CENOBITA)

Il Livege Harhvr-coloroed

Plotegraph by O, M. Beeder, Jr,

Their first reaction on approach is to whit-
draw within their shells but they do not remain
gquicscend for long, as do most animals Lhat
seck protection in stillness, for their restless
nalure urges Lhem Lo seek safely in Hight almost
as soon a% Lhey have stopped.  This hesitaney
makes Lheir eaplure ecasy, so it was wilh no
hother at all that I sueceeded in gathering a
bag full for the Aquarinm, one evening shortly
hefore sailing homeward afler crossing Lhe
Isthmus through fuscinating jungle lands with
the Marsh-Darien Expedition,

The hardiliood of these crabs in ecaplivity
was a surprise and il was not until our severe
winter sel in that we had any trouble with them,
but then, like most tropieal animals they began
to diminish and shortly their numbers were
sadly redueed. However, prior to this time
their growth was rapid and soon Lhey ehafed
al their shells. They immediately appropri-
ated larger sand-collar shells (Lunatica) from
our north Atlantic coust which were then
supplied, and seemed perfectly satisficd with
their foreign substitules. One individual in
particular was especially  interesting as he
rolled and piled up three such shells together
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THE SARGASSUM FilsH (PTERODPHRYNE

This litele fs=h makes the
madeles thiat of (hes weed
wieedl, principally shrimp
Fronads- Ly silk=like hroads

with much efforl and svslematically  weni
about probing each one with his soft hinder end
until the most desirable had been slected.
Despite their appearance they are adept and
capable at climbing, and not infrequently did
we find one on a trip of investigation amid the
visitors. Their adopted shells seem to he
ample protection from mechanical shock for |
have seen them drop ten or more feel both in
Panama and at home onto solid rock withoul
apparent injury,
most rapid means of descent, apparently being
ws=ed wilh inlention, at times,

—+
WEED MASSES IN THE SARGASS0 SEA

By L. L. Mowsray axp C. H. TowxsexD

HE British steamer €lan Mael adyen which
T arrived at Baltimore on March 11, 1925,

reported encountering masses of weeds
in the Sargasso Sea that impeded the progress
of the vessel.

The Captain stated that the field of Sargas-
sim passed through on the run from the Azores
to the Antilles, extended bevond the usual area
and was of greater density than he had pre-
viously ohserved it.

As there appears to he little definite infor-
mation availiable respecting the impenetrability
of weed masses in Lhe Sargasso Sea, the follow-
ing record by Mr, Mowbray of the Aquarium
staff is of decided interest; I have seen many

In fact 1t seems to be their
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Lhick and bl ||;|I|,'1'|:'-\1|r
Hrlrf.llr.d.-u“rrr off  the =outh
consl  of  the  Bermuda
s, Iil\:'r'jlr}_'_ arens of
several aeres,  On one ocea
sion, in the pilol boalt S,
Ceeurge, i ook us one hour
and a hall to sal along the
windward side of a patel of
weed, Lhe vessel going al the
rate of fAve miles an Lhour,
We estimated this mass to
Lie seven and one-half miles
lomg by o haldF mile inowidth,
and found it to be many feel
in Lhickness.  While sailing
along we noticed on lop of
Lhe weed and near its edee,
aosmall hawkshill turtle and
pul oul in the dinghy to (v

P Lo caplure il.  On reaching

W i 1 ling Lhe edge of Lhe !lil'l'|| we

1 thae lve b had Lo foree the boal up on
i e Tiie ok, :

U= 5 the weed. The sea rolling

in on the windward side

e 10 quile easy Lo progress unbil the action of
Lhe waves was no |1|r|::'|' felt, when it became
more difficull. The turtle Lraveling faster on top
of Lthe weed Lhan the hoal threough i, we aban-
doned the pursuil. Gefling back was still
harder and after working a considerable lime
and making very little headway the pilot in the
!:I:I','.'J'i' F.l“:ll ||""i|ri'|[ I':'l e |PI'\' -'|t|1|, El'l]"'l'l.".' s it
line which pulled us free from the mass,

These masses of weed conlain large guantilies
of animal life, crustaceans, mollusks and fishes
being among the most abundant forms,  There
is always considerable Aotsam covered with
barnaeles,

The animal life, with the exception of the
barnacle, has the protective coloration of Lhe
weed.  The most abundanl  crustacea are
Neptunnus sayi, Planes minutus and several
species of the gulfweed shrimp of the genus
Palacmon.  Among the fishes the Sargassum
ish (Pterophryne histrio) is very numerous.
This inleresting angler builds its nest in the
Hoaling weeds. Large clusters of eggps fre-
quently found stlached to the fronds of Lhe
weed which are drawn together and fastened
wilh silk-like fibres. These elusters are often
a foob in dinmeter.

The pelagic pipe-fish (Siphostona pelugicis)
15 gquite abundant. A species of naked mollusk
{Seyflaca pelagica) s also found in considerable
numbers,  Numerous larval stages of shore
fishes. such as Balistes, Holocentrus, and Neo-
maenis are found, These forms are no doubt
simply laking shelter in the weed while over
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SARGASSUM WEED CAST OGN THE

Cooper's Islond, Bermuds, Docember 28, 19

oceanic depths, and in this way are Lrnnsported
to many localities far from their native shore
hahbitat,
yvoung jacks and pilol fislies are found swimming
leisurely behind large masses of weed,  There
are many pieces of paraffin wax among the
weed that bear the marks of sharks® teeth,
Alany of the Bermuda fishes have ungues.
Lionably been carried Lo these oceanic arcas in
larval stages in the floating weed. 1 am in-
formed by the old farmers of the Bermudas,
who some twenty vears ago depended alto-
zether on the gulfweed as a fertilizer for
their farms, that the weed
has not been as abundant in
the last deeade as in former
vears, Patent fertilizers are
now used instead. Dows
often piled weed on the
beach, selling it to farmers
al sixpence o eart  load,
Greal quantities are some-
times driven by the wind in-
to the bavs and harbors of
Lthe Bermudas, hecoming al
times so dense as to impede

Many pelagic forms such as dolphin,

the movement of small
boats.”
The U. 5. 3. Albatross

once passed through o greal
area of sealtered Sargassum
hetween Bermuda and the
Bahamas. While the vessel
was sounding and dredging,
Mr. Townsend gathered
quantities of it which were

BEAN
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examined  in Lhe  ship's
lahorutory, bul il eonbained
no forms of animal life
ol ler Lhan Lhose long known
to inhabil it.  The species
menlioned above by Mr,
Mowbray were taken in
abundanee,

+
fr'rurr.lllﬁ sh Farms—The

Inited States hoasls nol
less than a dozen goldfish
Farms situaled in nine
stales, A conservalive esli-
niabe of e outpul of these
farms s 17,000,000 zold-
lishes per annum.  An
coually  conservalive  esli-
male of those hatehed only
Lor be mnrbyred, s 9918 per

cent.—f. M, A,
+

e L, L, Mowhras

Mr. L. L. Mowhray of the Aquarinm staff
accompanicd Mre I P Bingham in the vachi
Paienee on a cruise in soulbern waters during a
part of Lthe pust winter for the purpose of
securing certain exhibits for the Aguarium,

PR ..!|._. —

The Pawnee visiled the Bahamas and the
walers north and south of Cuba,  Natural his-
Lory collections were made al all [ullltll.ﬂ visited,

Fishes were oblained in abundance along the
coral reefs and also by dredging in deep water,

BARNACLES ATTACHED TO A BOTTLE
Cast ashors with Sargassum st the Bermdas,
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Water enlering with S8

checKvalve lifted
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Waler bleched
by chec valve.

Waler blocied
by checitvalve.

~Waler
Blcz.u.ving with checl(
valve lifted.

FISH IN XORMAL RESPIRATION AXND IN EXPERIMENTAL ACTION
A phantom dingram showing, A—inspiration, mouth opening, showing opening of the jaw valves allowing water
to eober theowgh the mouth and closing of the opercular valvies bloeking cntrance of water: B—expiration, mouth
closing, showing opening of opercular valves allowing water 10 eaeape under gill covers and closing of jaw valvis,
hlocking exit of water: C—Ifsh in experimental position immodintely after mouth fll of water has been expollod.
Drawing by ©. M. Breder, Jr.

FISHES SQUIRTING WATER
By C. M. Breper, Ji.

HE well known archer fish { Toxofes jacu-
lator) of the East Indies with its reputed
ability of dislodging insects from leaves

overhanging the water by squirling at them is
not alone in the ability to eject water from its
mouth,' although it is probably the only one
which uses it with deliberate effect on lerrestrial
objects, the others appearing to concern them-
selves with matters entirely below the surface.
The triggerfishes (Balistidae) are especially
adept at this and frequently dislodge small
organisms from crevices in rock by literally
“blowing” them out. Mr. L. L. Mowhray
informs me that he has seen triggerfishes

! The Drector of the Aquariem ealled attention (o the
ability of the cowfish (Laclophrys frffuﬂrn. the trigeerfish
(Balistes corolinensiz] and the spiny boxfish (Chilomycierus
schoephit in this dircction, noting thar they often eome Lo
the surface of Agquarium tanks and =0 perform but withour
evident purpose,  C, H, Townsend * Water-throwing }mlill

of Fishes In The New York Aquarium,” Bull. N, ¥
Hoo. No. 33, April 1909, p. 4855,

(Balistes carolinensiz and B. vetula) actually
excavale marine worms buried in the sands of
Bermuda shores in this manner, forming a
small conieal depression in uncovering such a
morzel.  Other fishes show similar reactions Lo
a lesser degree in the manner in which they
cject undesirable objects of food from the
mouth. The effeet of these jets can be noted
by the comparalively grenl recoil, the fishes
hacking slightly even though the pectorals be
braced against it, and only completely over
coming the reaction by active swimming move-
ments.

Considering these actions, investigalion was
prompted as to whether these species, which so
Frequently show a reversal of the direclion of
the ordinary respiratory currents, are especially
endowed or whether it is a common ability
among fishes, and whether water eould be Laken
in through the opereular openings as well. To
this end fifty-two species were experimented
on, with the result that all but three showed the
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ability to a greater or less extent.  The method
of experimentation was simplicily itself, A
specimen was simoply held firmly by the body
in a vertical position so that the head protroded
from the water just a trifle beyond the mouth
cleft. It then followed that if respiration was
carried on normally air would be forced Lhrongh
the gill eavities and would appear as bubbles
coming from under the operculum.  This was
obtained but once,  On Lhe other hand if water
flowed from the mouth even ever so slightly
it could be readily detected, in which case if
more than a mouthful was 50 ejecled it would
follow that it was taken in al the gill clefts,
The accompanying table lists Lhe species so
examined :

ELASMOBRANCHS

Sharks (Asteriospondyli)
Smooth dogfish (Mustelns coanisi
Nurse shark (Ginglymostoma cirratum)
Skates (Batoides)
Clenr-nosed skate { H:rju r:rl'u wleria )

TELEOSTS
L.
Sealioraes [Svngnat hidae)
seahorse (1 ppocam pus fudsoniia)
Trouts {=almonidae)
Rainbow trout (Salme fridens)
Whitefish {Coregonns clupeiformeis)
Catfishes {Siluridac)
Bullhemd { Ameinrus nebulosys)
Sea eatfish (Flecanematichthys feliz)
Minnows (Cyprinidac)
Croldfish {Carassins anrafs)
Tench ( Tinea finea)
Red-finned shiner (Nofropis cornuius)
Suckers {Catostomidae)
Black sucker {Catosfomus N!-:Jrl-l"rj.lr.\'}
Killies { Pocetliidac)
Common killy (Fundulis heterocliius)
Bass killy (Funduluz mojaliz)

II.
Pickerels { Esocidac)
Pickerel [ Esor refivelatis)

Croakers (Sciaenidae)
Weakfish (Cynoscion regulis)
Kinglizh { Meaficirehus soratiliz)
Porgies (Sparidae)
PPinfish { Lagodon rhosbordes)
Shark=suckers (Echeneididac)
Shark-sucker ( Echeneis noucralfes)
Flounders ( Pleuronectidae)
Fluke ( Paralichthys denlofus)
Tondfishes (Bal rochoididac)
Toadfish (0 psenus fau)
Perches (Percidac)
Yellow perch {Perea flareseens)

V.
Sunfishes (Centrarchidae)

Common sunfish (Eupomotiz giblosus)
Blue-nosed sunfish ( Lepomis pallidne)

Warmouth (Chaenolirgftuns gulosis)
Rosek Tamss 421 r.l||’l|rrrpfi'.rr.v rujn':irl'.f!
Lavege=imaon e bluck bass I:.lh'rm,nh'ﬂrk sil modidex)
Solbmonthed blnck bass (Micrepterns dolomicn}
Cnlico bass ( Pomaoria x_ll.frn.-r'rfr.i:l

Grunts (Hacmulidoe)
Porkfish (Anisolfromas eorgiaicms)
Blge-stripped gront (Haemulon seforus)

Basses (Seranidae)

White perel { Morane americana)
el gromper (Epinephelus morio)
Son Iyiss I,f'r.lrin.llrrrr'.vh'.\' slefatis)

Crevalles (Carangidac)
Crevalle (Cararr Jra';lrm_l
Rudderli=h (Sereola conafa)
Runner (Caranr cryzos)
Threendlish (Alectis ciliaris)
Muoonfish (Selewe vonier)
|'||IILF|:JI|.|; { Trachinotus carodinus)

i
Surgconfishes Clenthididae)
Blue tang { Tenthis cocrnlens)
Trunkfishes (Oztraciidae)
Cowfish (Loclopheys Iricornis)
Warreses | Labiridae)
Blackfish { Fanboge anitiz)
Puifers (Tetraedontidac)
Puffer (S pheroides inacnlatng)
Porcupinefishes {Diodontidae)
Porcupine fish (Léodon fysteic)
Spiny boxfish (Chilow geferns sehor pfi)
Angelfishes (Ol |N1|rr|.1 el
Butterfly fish (Choctodon oeellafus)
Black angelfish (Pomacanties areualies)
e angelfish (Angelichitys isabelita)
Gueen angelfish (Lwgelichtiips eiftoris)
Triggerfishes (Balistulac)
(useen lr;gp-l'ﬁnh { Bulistes vetula}
Commaon triggerlish { Balistes carolinensiz)

The foregoing list is arranged by families
with reference to their relative powers of ejacu-
lation in & rather rough manner, with the ex-
ception of the sharks and skates from which
only a slight almost imperceptible pulsating
How was oblained as altempls at respiration
were made.

Considering the Teleosts, group I represents
those which showed the least ability in this
direction. The goldfish and seahorse had no
suceess al all although the latter did suceeed in
hlowing a bubble at its tiny mouth showing the
pressure to be in an outward direetion although
il eould not raise water Lo the orifice. One
bullhead pumped air through the gmil slits and
another alternated this with a slight flow from
the mouth. The sen ecatfish operated the
operculums violently but failed. The remain-
ing species in this group produced a slight flow
hut in no case could he considered as squirting
waler.

The pickerel while showing a stronger flow
than any of the above was still much less power-
ful than those in group I1I. It scems to mark
a fair transition.

Little can be said of the aggregation marked
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group LT exeept that they all showed a more
powerful ejection of water than those of groups
[ or II. This was oceasionally accompanied
hy a gulping movement that caused a small
quantity of waler to well up, but which did nol
break away from contact with the head,
While the action was greater than in the pre-
ceding, more variation from species Lo species
wis obtained in this group.

Group IV showed a still further advance
although the sunfishes and grunts could proh-
ably equally well be placed with group II,
However, Lhe basses and erevalles showed much
more power, especially a red grouper which oe-
eanzionally discharged a considerable volume
clear of the head. In this group even greater
variation was seen, some few species not heing
able to do much more than group 11, but the
general average was higher,

Group V represents the true sguirters, o jel
of water instead of & more or less elliptical mass
heing the result of their efforts, but here the
variability in the degree of success was even
grealer, The families within this group are
arranged somewhat according to their ability,
the weakest coming first, Many fishes of this
group often come to the surface at feeding time
at the Aquarium and discharge the water in
their mouths visihly,

A glance at the list will show that the families
by being arranged according to their approxi-
mate average ahbility to eject water have also
heen grouped nearly according to their natural
affinities.  In group [ we have all the Tsospon-
dyli, Ostariophysi and Catostemi and some
Haplomi all of which are more or less related.
Group II represents a slight advanee in the
Haplomi. Group 11T is composed of Acanthop-
tervgians mostly of the central perciform type
with a few specialized offshools. Group IV
also is of this nature bul represents fishes show-
ing a greater advance in water-expelling pro-
ficiency. The families of group ¥ are all
spectalized offshoots of the central stem and
more or less related one to the other. It is
noteworthy that the archer fish belongs to a
perciform family, the aggregation that shows
the greatest variation in this respect, having
members represented in groups [T IV and V,

The experiments clearly showed that fishes
in general are able to foree water from the
mouth and take il in at the gill openings with

greater or less success and that it appears
to reach its highest development in some of
the more specialized bony fishes coming up pro-
gressively along the main Acanthoptervgian
stem from very slight powers in this direction
as exhibited by the more primitive fishes, [t
is necessary to nole here that although three

non-acanthoptervginns failed completely, they
have all been observed to eject particles of food
from Lheir mouths by some such method when
under normal agquarium conditions, It may be
that in cerlain cases some inhibiting factor
enters incidenl to holding the fish.

The means by which fishes are so enabled to
reverse Lheir respiralory currents seem to have
a general similavity throughout,  Normally the
current in breathing flows in at the mouth and
oul ol the gll clefts. This is earried on auto-
malically bhecause of the placement of two sets
of check valves which ordinarily allow water Lo
flow in one direction l!I!L!}’. like those ina nim;ﬂu
lift pump. The driving power is given by
alternately inereasing and decreasing the size
of the mouth cavity which is accomplished by
appropriate movemenls of the jaws, opercu-
lums, branchiostegal ravs, el cetera. When
the mouth is opened, the water rushes in the
mouth to fill the enlarged cavity but it does
not rush in at the gill slits hecause of the oper-
cular check valves (see *A' in the Agure).
When the mouth is closed it is forced out but
owing to the check valves just bhehind? the jaw
teeth it finds its way out under the operculum
(see "B in Lhe figure).  As Lhe jaw valves only
let water in, and the opercular valves only let
it out, it follows Lhat an intermittent stream
flows in but one direction.  How then are they
able to reverse the current? By keeping the
mouth shut and raising the gill covers high
enough the flap edges which form the valves
are nol able to reach the body and the water
rushes in around them. Then they appear to
be able to hold the operculums down so tightly
that at least very little water can escape there,
s0 thal by opening the mouth so wide that the
Jaw valves do not meet and compressing the
various parts of the head it flows oul past them.
Possibly as an alternative some species may
have muscular control over the jaw valves,
When held in the position of the experiments
with the mouth and gill eavities filled with
waler it was simply necessary for the fish to
hold the gill slits tight and compress the head
violently to eject water upward, which they
were often ohserved to do (see * O in the figure).
Mechanically at least, nearly all the fishes ex-
perimented with should be able to do this
Judging from the general anatomy of the parts
concerncid.  The only hypothesis that [ ean
give at this time as to why certain species do
not is that the musculalure involved, the
adductor operculi el cetera seem nol to he suf-
ficiently strong or properly co-ordinated nerv-
ously in the forms that failed to act in this

: Bome fshes lack these valves and are therefore forced (o
shut the mouth tightly to obtain this effect.
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Tt b= been demonstrnted that ihie
in and our of the water: o v

manner. It would almast scem Lhat spiny
fin rays are an accompaniment of this develop-
ment for all those that have marked ability
are acanthoptervgians. The lrue squirters
all have small mouths (and gill openings) which
for simple mechanical reasons makes their
efforts in this direction more readily effective
than in large-mouthed fishes.

S e

THE WALKING FISH
N its Oriental home along the shores of the
Indian Ocean, the Walking Fish literally

_goes through life with “a hop, a skip and
a Jump.”

Over the mud flats it easls about hetween
tidle marks, in search of salt waler erustaceans
and other animals of convenienl size Lo feast
upon,

Unlike most fishes, it can hreathe out of
water, damp air being almost as adequale Lo
its needs as immersion.

The Walking Fish is not discommoded by a
sojourn of five or six hours among the roots of
the mango trees, on which, as the accompanying
illustration shows, it is in the habit of “roost-
ing.

The arm-like development of the pectoral
fins makes elimbing a relatively simple matter,
and incidentally gives us an evolutional hint
of the development of the amphibian from the
fish. From the remarkably motile eyes, the
fish derives its technical name of Periophthal-
mus—meaning, eves that can move about. It

s o Ll fishies are eqgually efMciens both
1 acteristio among members of thiir
elaxz.  From a deawing by Kookkook in  Natorsl History of Animals.”

is also called the Jumping
Pishoand the Mud-Skipper,

This steange fish, which
is of Lthe goby family, s so
comstructed that the Lail
which i+ highly vaseular,
SUrViEess s ri""\lilr.ill lu'}r 11.'2:.'.
and the amimal spends a
grealer part of ils life with
the fore end of its body ex-
posed Lo the air, and only
the tail under water, The
will cover is very large nnd
its external opening bhut a
small hole, instead of the
wide, slit-like opening com-
mon o fishes, & provision
whicl permits of the pro-
tracted retention of mois-
ture in the gills.

The Walking Fish nalu-
rally extracts a greal deal
more enjovment out of life than a sluggish
fish could do, and even more than some am-
phibians, which, though provided with lungs
and four feel, lead u far less netive existence.

R A

WALRIXG FIsH (PERIOPHTHALMUS KOELREUTERD

+. S

TAILLESS PEARL ROACH
By C. M. Bueper, I,

N TIHIE course of a year two or three thous-
and  European pearl roach (Seardineus
erythrophthalmus) are usually brought Lo

the Aguarium, These are taken by employes
from Lhe small lake in Central Park al the fool
of 30th Street where the species has been es-
tablished for vears, and are used mainly for
feeding large predaceous fishes, such as the
muskallunge (Esor masquinongy) that figur-
atively turn their noses up at dead food.  Only
the larger or especially choice individuals are
reserved for exhibition,

In the large numbers that thus annually
come under our observation from a restricted
area, comparatively few abnormalities have
heen noted. An occasionnl specimen shows
the so-called pug-headed condition (achon-
droplastic) in which the face is much fore-
shortened or an individual with a twisted spine
somelimes turns up, and onee an example was
examined which lacked the pelvie fins but in
which the girdle was otherwise normal.  Even
less frequently are healed wounds or mutila-
tions found, hut this is as would be expected,
for wounded fish usually fall easy prey to their
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A
A flsh that has hadl its eandal appendage romeved, probably by o predatory eraytish, and in (e due eourse of time the
lesion has been heabed by nnaree.

enemies even if nol succumbing to the injury
itself.

However, amongst these eolleetions there are
generally a few that show mutilation of the
tail. In a year this number usually amounts
to about ten or a dozen and Lhey all would
seem to be from some common eause, for the
similarity from one to snother is marked, the
deformation differing only in quantity.  In the
milder cases part of the tail fin remains as a
few whispy rays from which one may pass hy
gradual steps Lo Lhe condition where the entire
fin and part of the caudal pedunele are gone.
As none have ever heen seen with a fresh wound
it is inferred that, whalever the cause may be,
it occurs in early life when they still are small
enough to pass through the meshes of the nets,
All that have come to the Aquarium are per-
feetly healed over and, in the more severe cases,
scales nearly completely cover the stump, The
only known inhabitants of this small hody of
water that we can cast ineriminating glanees at
are the erayfish (Cambarus) that oceur here in
considerable numbers. It is easy to conceive
that they take many a nip at passing voung
fish and the inference seems to be that if they
do not miss, they either mortally wound the
fish or else just cateh a piece of its after part
which contains no vital organs. Those that
are hardy enough, then seem to grow up and

adapl themselves to life with the lack of a tail
fin. Their numbers and normal size indicate
how well they are able to care for themselves.

The outstanding characleristic is an up-
turning of the last few vertebrae, its degree of
flexure depending on the amount of tail lacking.
In those specimens which totally lack the ap-
pendage there is such a marked upturning that
the anal fin is directed backward, oceupying
almost the position that the tail normally
would and serving much after the manner of
ane, This has been noted in a few other
fishes' but it is believed that we are the first
to have living specimens daily demonstrating
how well fishes can get along withoul their
conventional tail. It is noteworthy in this
connection thal last summer we had an cel
(Anguilla rostrata) which had lost a considerable
portion of its after part but, as might have been
expected, there was no upturning of the ver-
tebral column which would of courss have been
withoul function in such a species.

The swimming ability of such injured roach
seems to be much less impaired than might be
imagined, for it must be recalled that not only
is the tail fin missing but there is likewise a
partial destruction of the *streamline’ form

J. T. Nichals, “The Miami Aquarium.'”  Nstural His-
tory, Vol. XL No. 4, July-August, 1921, A similar con-

dition in the Tarpon (Terpon atfaniieus) is mentioned in Chis
paper with an illustration.
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which, it would seem from this. is probably
normally much more accurately shaped for thewr
average speed han s ahsolutely necessary.
For rapid swinuning more violent motions are
gone through than in normal specimens bul an
attempt to net one out of a tank would im-
medialely satisfy one eoncerning the degree of
their natatorial prowess. Indeed, in a school
of normal fish these are not distinguished with
particular ease, so well are they able to hold
their own with their more fortunate brothers.
Adtesting this is the uniform fat and sleek con-
dition that they have been found to possess,
which is in no way inferior to their normal com-
panions.

*. il

ITEMS OF INTEREST
The Rattery a Fashionable Promenade a
Century Ago:—An advertisement in the New
York Evening Post for July 30, 1824, reads as
follows:
CASTLE GARDEN
A BAND of Musie, with Rockels may
he expected at this Promenade, this a nel
every fair evening during the season.
Yearly tickets can be bought at the
City Hotel, at the Washington Hall,
Tantine Coffee House, Bank and New
York Coffee Houszes, Broadway House,
Auction Hotel, Bliss & White's, Broad-
way, A. Moody's, Broad Street, or al
the Garden.
Children cannot be admitted in the
evening except with their Parents,
No smoking allowed on the upper Walk.

BATTE

ahout 1540, showing the Aqguariom bailiding st the rght

{londition of the Supply
of Fresh Water.—The
murky condition of the
fresh water supply at the
Aguarinm  has been a
sonrce of concern for al
least seven months, It is
impossible to distinguish

- the living oceupants of the
fresh waler tanks except
i when they happen to swim
within a few inches of the
alass fronts, There is much
gravish matler in suspen-
sion which serves com-
pletely to ohscure the
exhibits. Assuming that
the large fresh waler fllers
were not working effect-
ively, they were put out of
serviee in turn, cleaned,
and supplied with new strainers, but withoul
effect on the murky walter,

Visitors frequently ask for an explanation as
to the condition of the water, The Depart-
ment of Waler Supply has no remedy to offer
and we awail the summer season in the hope
that diminished flow of streams may lead to
some settling and clarifying of the supply that
comes from the Cily’s reservoirs. While the
fishes have not suffered from this condition,
the deplorable fact remains that about half of
the exhibils of the Aquarium cannolt be seen.

—C. H. T.
e —+_ =

Elephant Seals of Kerguelen Land.—The
following notes relative to elephant seals on
islands 10 the Indian Ocean are from a letter
by Mr. T. P. A. Ring of Oslo, Norway, to the
director of the New York Aquarium:

“At the present time the elephant seals at
Kerguelen Land are pursued relentlessly: it is
the third season that the killing has been going
on indiscriminately and I believe that the
animals have been pursued at the Crozets,
Marian and Prince Edward’s islands,

Should the Government of France aciuiesce
in this killing for some time longer the seals
will face extinelion at those islands, Six
vessels are engaged there and a steamer with
8,000 barrels of oil on hoard has just been lost
in latitude 49° 5, and longilude 70° E.  The
crew was picked up by other vessels.

[ have written to a friend, an official in the
Fisheries Department of France, and it may
he possible to give the seals o chance lorecover.”

Mr. Ring visited Kerguelen Land and in

o,

"«
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1928 published an aceount of the elephant
seals in the * Procecdings™ of the Zoological
Society of London,

&+

The Dogfish (M ustelus canis)—Although Lhe
dogfish is the most abundant of the sharks on
thiz coast, and one of the easiest to procure, il
has heen one of the most difficult to keep alive.
Perhaps it is becanse it s so common thal ils
study has been neglected.

Examination of a number of specimens hat
died in the Aguarium, and comparison with
specimens just caplured, showed that those
that had been in eaptivily had an unusual
amount of gastrie fuid, and enlarged gall hlad-
ders. It was assumed Lhat this was eaused by
the lack of hard, calcareous food.

It had been the custom 1o feed them on the
soft parts of herring, cod and clam, so after the
herring had been dressed or the Heshy sides
removed Lo feed other fish, the back bones were
chopped in small pieces and fed to the dog-
fish. The experiment was commenced in July,
1923, and at the present Lime Lhose on exhibi-
tion are in excellent condition, On examina-
tion of the viscera it was found Lo be normal,
and at the same time the previously wasted
herring bhones have been utilizged —F. L. M.

‘__._.

Cross Word Puzzling.—A few years ago a
school teacher telephoned the Aquarium for
assistance in solving a puzzle on which her class
had heen working unsueeessfully for an hour or
two. Nine words of four letters each were
given in certain order, placed each on a separ-
ale line, the puzzle heing Lo prefix to each word
one letter and thereby form another complete
word, at the same time spelling the name of a
fish. The words were late, ring, zone, over,
rink, easl, rate, ever and iteh. It was scarcely
two minutes before she received her answer,
which, with a good working knowledge of the
alphabet and of the commaon names of fishes,
was readily seen to be swordfish.

This type of puzzle was simple as ab.e.
compared with the cross word puzzles now keep-
ing our telephone bells ringing. AL first the
puzzlers were ashamed to admit their real
motives in asking information. I don’t want
vou to think I'm working puzzles,” they would
urge: but on finding a perfect willingness (o
aid them, they let fall the cloak of deception
and bravely confessed that they were trving for
a prize. As a newspaper quib cleverly sums
up the cross wornd nrim: situation, “‘Some
people have at last discovered that an edu-
cation pays.” The name of an animal of the

cultle fish tribe, spelled with eight letters, was
the calamary; the young of the seal, spelled
with three letlers, a pup; a school of whales
was discovered to be a gam; a fish’s name
spelled with but two letters, the id (German
ide); a Japanese bream, the Tai; o young sal-
mon, the alevin, One of the rare ones thal
we could nol guess was the name of a large size
cod fish, spelled with four letters, and which
turned out o be kleg —F. M, M,

The Fighting Fishes of Siam,—Dr, Hugh M.
Smith, for many yenrs U, 5. Commissioner of
Fisheries. is now Adviser in Fisheries to His
Siamese Majesty's Government.  Inaleller to
Miss Mellen duaied November 22, 1924, he
sivs, “T am having an interesting time among
the fishes of Siam, finding many new forms and
making the mtimate acquaintance of some of
which I had only read before coming here, 0Of
fichting fish, of which we in America know
only Belta, I have found four different genera.”

It is of great interest that Dr. Smith is now
in a position Lo solve the vexed question as lo
exactly which species are used in the famons
Siamese fish fights; and still more inleresting
that he will soon be able to tell us more aboul
these fascinating pyvemy fishes than has ever
before been known in the Oceident.

—

The Awntarctic Elephant Seal in Caplivity—
Mr. . G. Martin of Margere, New Zealand,
sends the following under date of November 11,
1924, to the Direclor of the New York Zoo-
logical Parle: “The keeper informed me that
after its capture, the elephant seal fasted for
nearly len weeks, Eventuoally it was persuaded
to eat a little fish eul in strips aboul the size of
an ordinary earthworm. From then on its
appelite inereased until it consumes at present
aboul seven pounds of filleted fish once a day,
It is al presenl going through a ‘moult’ and
the authorities consider that onee over this,
there will be no further cause for anxiely, I
believe it is a young female. At present it is
about seven feet in length,”

1
-

Baltery Park—Ballery Park al night; a
dream by Whistler, a soft purple black noe-
turne, yellow lights on the water, reflecting
down, down, ripple, ripple, shaky vellow re-
flections, myriads of them, and a green-purple
sky, where the little cold blue stars eome out
one by one, and cheerful vellow squares of
hundreds of windows, high, high, mounting
up into the sky, while the ferry-boats hoot
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PAINTING Y STEPHEN HAWEIDS
One of Torty paintings by Mr, Hawcis, now on cxhibition st the Aguariam,

cheerfully one to Lhe other, and an orange
glow from the place where you buy hot dogs.
Shaky black fingers of winler trees silhouctie
themselves against the soft sky, and a frosty
wind from across the harbor makes you Lurn
vour overcoal collar up, and yet you linger on
and eateh a cold because it is beauly.  (From
a reeent article in The Home, o magazine of
Swdney, Australia, by Alan Devereux, recording
his impressions of New York.)
" - ._*-
MR. STEPHEN HAWEIS' PICTURES AT
THE AQUARIUM
05T of the fishes in Mr. Stephen Haweis'
pictures live in the sea around Florida,
although some of them arc found in
summer in our own waters. He has not exag-
gerated their colors, for there is no pigment
which can begin Lo rival the seales of the parrot
fish, angel fish, trigger fish, or those of a thous-
and other varieties. It will be seen at once
that he does not attempt to render literal ac-
curacy in the matter of scales and fin rays.

In these pictures he altempts to reveal &
truth of impression, a picture of whal remains
in the mind after having seen fishes swimming
among the coral gardens of the south, After
ten years of study he has found that the life
aned movement of fishes ean be beller inler-
preted with the convention he has invented
than by making accurate outlines which can
be searched with a caliper; but he has tried to
keep to sufficient aecuracy of detail, in mosl
eases, to lose nothing of the character of the
fishes he paints.  How far he has succeeded in
this may be verified in part by visiting the
tanks, as there are examples of the spade fish,
angel fish and several others in the collection,
His pictures atlempl Lo show fishes in motion
and to show movement of water and of light
and shadow. They are painted in his own way.

It is believed that Mr, Haweis' pictures will
give visitors to the Aquarium a new interest in
fishes.  While they are on lemporary exhibition
now, it is hoped that they may be purchased
and given to the Aqguarivm to form the nuclens
of a permanent collection. — 0T

'-‘
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THE ARCTURUS OCEANOGRAPHIC EXPEDITION

By Hexey Pamrizne Osponx, Ji,

& RCTURUS,” friend of mariners during
the passing of the centurics, has become o
star of even greater magnitude, through

its namesake, the 5. Y. Adretorns, beaver of the
New York Zoological Socicty’s expedilion under
the leadership of William Beebe, sent out to ex-
plore the wonders of Lwo great oeeans.  IE has
vovaged o discoveries of such general interest
amid scientific importance that the vessel and its
crew seem under the guidance of a friendly
star, DBut as results eould not be entrusted Lo
the stars alone, the Society and its associates,
in preparing for their great expedition, made
every effort that it should be coneeived on hroad
and oviginal lines, planned with minote eare and
detail, supported financially with unparalleled
generosity and conducted under a leadership so
intelligent, energetic and inspiring that success
in full measure must inevitably result.

The purpose of the expedition, expressed in
rencral terms, is the study of life in the oeean.
Man has visited the snow wastes, the monntain
peaks, the deserts, the jungles, the seattered
islands of the earth. “T'he ocean still remaing o
strange world to him—there are approximately
139,000,000 square miles of it.  This is the
land lying at the bottom of the ocean, more
than twiee the 57,000,000 square miles above
the oeean, “This water world is populated with
forms of life extensive in varicty and nomber
beyond any measure man has placed upon them.
OF the innumerable forms of deep-sea life
known to exist, comparatively few have been
taken by man and subjected to careful observa-
tion. Serious oceanographic cxploration had
only begun about 1870, and sinee then fewer
than two score vessels have been fitted out for
deep-sea scientifie work.

In selecting the ocean areas to be visited, the
Sargasso Sea i}y the Atlantic and the Hum-
holdt Current iy the Pacitie, in the general

vieinity of the G.ﬂﬁgu& Islands, appeared to

offer the grealest opportunities for exploralion.
The Sargasso Sea is a lavge, loosely defined
mass of floating sargassum weed, which is de-
tached from the littoral of Caribbean Seas and
adjacent waters, carricd northeastward to ap-
proximately mid-occan and  there gradually
drawn by currents and prevailing winds in a
southerly direction Lo form the great plant mass
in mid-ocean.  Known to be the habikat of many
forms of small marine life, it was more than
# presumplion that a nomber of rare and euri-
cus forms of large marine life, which used it as
a feeding ground, might be obscrved. The Hom-
boldt Currvent, in the vieinity of the Galapagos
Islands in the Paeific Ocean. approximalely six
hundred miles west of Feuador, also offered
great possibilitics for original scientific obser-
vations,

The present expedition owes its origin to the
Tropieal Research Department of the New
York Zoological Society, established nine vears
ago under the direction of William Beebe, wilh
a stalion in British Guiana, in the forest jun-
rle of South America. During these nine vears
the Sociely, in addition to building up Zoologi-
cal Park and Aquariom, its game-protective and
vducational activities at home, has gradually
been going farther aficld in the study of the
animal ereation. Six years of work in British
Cruiana brought resolls of the broadest interest.
Mr. Beebe plotted out for study one-quarter of
one square mile of jungle. ‘This plan, original
in ils nature, sueceeded to a degree that even
ils author could not have foreseen. Sooner or
later all the life of the jungle seemed to creep,
crawl, walk or fly into this restricted area, to he
reported in scientific treatise or popular hook
for the world’s enlightenment.

Following these yvears of intensive seientifie
work, an opportunity was suddenly presented
through the rare gencrosity of My, Harrison
Williams, for Mr, Beebe and his staff to make

9]
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an expedition to the Galapagos Islands.  From
a popular standpoint the vovage was a decided
success—due Lo its dramatic nature so vividly
portrayved in “Galapagos— World's End.” From
a strictly scientific standpoint the results were
of necessity somewhat limited, as the doralion
of time was short, the expedition being ashore
on the islands only for an ageregate of 6,000
minutes.”  The extraordinary amount of scien-
tific data colleeted in this brief time, and while
vovaging to amd from the islands, does credil
te the fierce the party
worked.

energy  with  which

The Galapagos Expedition, however, served
a further valuable purpose. It acted, in a sense,
as a “trinl ron,” much beinge learned of value re-
garding the wayvs and means of conducting the
present great oceanographic expedition,

The better part of a year was spent in prepa-
ration—establishment of a seientific staff, study
of data, planning of routes, acquisition of equip-
ment, from dredges to dishpans—finding a suit-
able ship's crew, commissary, and a thousand
and one endless details,

At last the great day of “departure arrived,
and on Febroary tenth, 1925, the S, Y. dve-
turus, the largest and most completely equipped
vessel ever made available for seientific work
al sea, steamed down New York Harbor and
posed out into the ocean. A stop at Newport
News for coal, the last touch of land, and the
lights of Cape and Cape Henry
dropped astern.

Charles
The open sea was ahead, The bow of the
Areturus lifted to the swell. The vovage had
begun.  Days of adjustment to the individual
task, long days, for William Beebe, an exacting
taskmaster.  Equipment adjusted and in place,
gear in working order and the Sargasso over
the horizon. He writes:

“For nearly a month our ship wallowed in
the long surges of wmid-Atlantic, while we
sought that arca that has been deseribed by a
veracions  Freneh  scientist as  “une  vaste
prairie flottante,” but it always eluded us.  The
fact of the matter is that the tricksy current
swirling in leisurely fashion between the Gulf
Stream and the Fquatorial Current performs
sleight-of-hand with the Sargassum weed, whicl
indubitably exists in huge quantities; but only
at certain propitious seasons do these quanti-
ties collect into the Hoating meadows that have
been seen by frustworthy observers. We pur-
sued a will o' the wisp amid Febroary gales
that lad tornYapart and widely seattered the
nomad vegetation.  Several times our hopes
were excited by big parches of yellow-brown

\

weed undulating over the rollers as far as we
could see in any direction.  Bul sueh islands
were far apart and never drew together into
the vast fields of our anticipations, Aj
woulld encounter lines of weed, streaming across
the water in long, thin fingers that beckoned
us  exasperatingly  toward accumulations  that
failed to materialize.  Sometimes these lines
continued almost uninterruptedly for four or
five miles.™

Arain we

The handieap of the unusnal storms which
marked VFebroary and Mareh in the Atlantie
proved too great, and vendeved impossible the
wse of the trawls and dredges to any appre-
ciable extent.  Nevertheless a large amount of
observation was accomplished in the matter of
seasonal conditions in the area, the study of
lindreds of nets-full of sargassum that were
drawn up, involving the swarming life of the
plankton and a great body of observalions
thereon, the collecting of a scries of specimens
from many different depths and the prepara-
tion of over fifty colored plates.  Microscopic
work was out of the question: for days it was
mipossible to work in a chair and all writing
and preservation of specimens was done sitting
on the floor of the laboratory. Beche writes,
“We were comforted by reading the reports
of the Challenger and the dlbatross and learn-
ing of their mishaps.” Under these conditions
the decision was inevitably reached to discon-
tinue the work in the Sargasso Sea for the pres-
ent, perhaps to return there later on, and to
sail at once for the Humboldt Current area in
the Paeific,

“"We reached Sombrero on March 13th, and
as the shaft of the main eirculation pump was
broken and had to be mended, we lay-to for
forty-eight hours. T sclected Saba Bank in
the lee of the island and in this comparatively
smooth water we made six hauls with trawl and
dredge. The results showed what we could
expect when conditions were at all favorable,
Every haul brought up a host of strange crea-
tures, some of the most beautiful being rare
coral fish. There were trunk and porcupine
fish, small ones with five finger-like adaptations
of the pectoral fins, wholly undeseribed. Masses
of coral, twenty pounds and upward in weight,
were drawn up, with gorgonias and sponges of
many brilliant eolors, and a multitude of star-
tishes, holothurians, worms and shells.

“For the next half-week we had all we could
do examining, studving and preserving. A giant
sea-cucumber produced one of the rare Fierasfer
fish which is still alive, and which I am study-
ing and will have preserved for a museum
group. Qur specimens came from 45 to 370
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fathoms, and the dredge would often have sev-
cral barrels of living ereatures,™

On March 20th the dretarus passed through
the Panama Canal and out inte the Pacific.
Cortee and his men stod on Lhe threshold of
a world the wonder of which they never real-
ized. Jealous as the Atlantic had been of giving
up its seerets, the Pacific was doubly bounie-
ous. For a time there was silence.  The civil-
ized world at its breakfast table read in seare
head-lines “Adreturns, lost to world twelve days,
vainly sought by radio” A decade or two ago
il might have been bwelve weeks or months and
the “breakfast table” wounld have been none the
wiser. And on April eleventh this, “ship is
found, static balked radio.” As if a looch of
the dramatic were necded Lo color the wonder-
ful discoveries that even then were being made
in the Pacific. For instance, this from Dircctor
Beebe:

“The evelothones and other more common
luminous fish which held os breathless in the
Atlantic are now passed over without a sccond
glance, and a trawl or two which does not hold
a species new lo seience or at least to the Pa-
cific is deemed a failure.

“Our search for the Humboldt Current itself
has been a complete failure for the very inter-
esting reason that at present there is no such
current.  The warm ones which we found in
its place have afforded us more striking resulls
tlian even t]“.: more “Urt"ﬂ] Antarctic current
could have done. Astonishing meteorological
and geophysical changes have made the exact
date of our arrival in the Pacific most propitious
for unusual observations. Recent reports from
ChLili and all along the western South American
coast indicate that the normal eold waler lias
been replaced by warm, killing myriads of fish
and birds, and resulting in such unheard-of
precipitations on the usually arid western An-
dean slopes as to demolish towns and railways,

“Wherever we went our water thermome-
ters, down to five hundred and a thousand
metres, registered  high  temperatures.  We
found strange juxtapositions of currents in mid-
Pacific seething with a mass of living creatures
which 1 never ﬂmu;_‘h possible, Great logs and
palms, bamboos and cocoanuts were drifting
westward, inhabited by many kinds of shore
creatures, T saw with delight part of my con-
tinental theory of the populating of the Gala-
pagos trembling in the balance. Fven two im-
dred miles south of these islands there was no
hint of cold cufrents.

“Suddenly, as if staged for our benefit, came
the voleanic eruption of Mounts Whiton and
Williams on Albemarle, satisfving our utmost

\

desives in the dircetion of beauty, grandeur and
seological significance.  Since their earlicst dis-
covery by man there have been no more than a
hialf-dozen similar phenomena,

“Day by day, in this ealm sea, so unlike the
maelstrom of the Atlantie, we used all our ap
plinnces, drawing up brilliant creatures  and
black, iev ooxe from the boltom lwo thousand
tathoms down, and raiding in turn the remark-
able fish life of the silvery, the red, the black
atid the colorvless depth zones.

“In the very last haul, one hundred miles
south of the Cocos, made before we turned back
te Balboa, we seenved seven fish from the third
zone, all jet black, some blind, some with enor-
mous teeth, and all different and with diverse
luminous appendages, sessile, on the end of long
tishing-rod-like stallks, or in the mouth itself.

“We visited the Galapagos whenever we saw
that it aided our oceanographic researches, We
did no dry land work whatever, with the exeep-
tion of photographing the dance of the alba-
trosses and captoring two for the Zoological
Park, besides making what notes we could of
the active voleanos,

“Dir. Gregory found that the study of shal-
low water fish was absolutely necessary for his
work. The development of work with the div-
ing helmet has opened an entirely new field.

find T ean descend from fifteen to thirty fect
and remain as long as T wish, sitting or walking
shout, harpooning species of fish which no bait
will altract and making notes on the habits
of the vast pepulation whieh are wholly new.
I consider this one of the most important opera-
tions of the expedition. Gregory is as enthusias-
tic as I am and as surprised that sueh a simple
method has not been morve generally used for
serious scientifie collecting. We take all possible
precautions against large sharks and morays,
and where neeessary use a wire cage into whiel
the diver ean retreat if attacked.”

And later on, this informal Ietter from Beebe:

“"We are getting fish that hitherto have been
found only in the farthest Atlantic or Indian
Ocean, and many absolutely new ones. 1 have
planned a campaign this next six weeks which
will exceed all our former efforts—at least two
hig hauls or dredges by the erew during the day
and another nightly one by ourselves.  This
should give us the material for a masterly sum-
ming up of the life of this arca.” :

How crude is the statement of purposes as set
forth above when compared face to face with
reality.  For man has vet to learn that beld
as his plans may be Nature is yet ever his
teacher,
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A TEX-FOOT DREDGE AFTER CONTACT WITH THE BOTTOM

The wallowing of «he vessel m the heavy scas made even surface towing ditficult,  Several nets were lost
and a dredge was bent at right angles. Every respite from mountainons waves was itlli.ll’!’.l'l.'td\,l:-' sending
over nets, trawls and dredges.

[86]




FQUIPPING THE ARCTURUS

A brief account of the stractucal alterations aed the intricale mechanical appliances installed 1o

meet the requirements of the scientific slaff,

By Evwix C. Bexxerr®

Natal

HE little-known depths of the oceans of the

carth and their myviad inhabitants have

alwars had for man a great fascination and
an intense inlevest, and oceanography probably
presents to-day the most froitfoul field for dis-
covery and scientific investigation.

Faets and fables hiave become so interwoven,
and stories originating as “tables™ have so often
ended as “fact” that the minds of many of us
are ready to believe the most starvtling storics
of life of the deep that Willism Beebe and his
corps of associates have set out to investigate,

That the New York Zoological Society's
Oceanographic Expedition is not bareen of re-
silts is evideneed by the articles that have ap-
peared from time to time in the public press.
Suceess in oceanography, however, is so de-
pendent upon the adaptability of the vessel
varrving the scientific party to the engineering
prroblems intimately connected with its cquipment
that a description of the drefurns may be of
interest to all those who have followed the re-
ports sent in from lime to time, telling of the
cxperiences and discoverics both in the Sar-
gasso Sea and in the waters around the Gala-
pages and Cocos Islands,

The Adrcturus, designed and constructed in
i918-1919 by the Pacific American Fisheries
Co. of South Bellingham, Washington, as a
cargo carrving steamer for purely commercinl
marine transportation, with her high freeboard
and her proclivity for rolling, constitutes a
liandicap both for decp-sea sounding and dredg-
ing, and the lifting of specimens from sea level
to the deck.

Nevertheless, she is a very substantially built
vessel and a good sea boat, capable of weather-
ing almost any sort of gale likely to be met at
sea.  Strongly and heavily constructed of Ore-
gon pine, the drefurus has an over-all length
af 282 feel, a breadth over the planking of 15
feet and a depth from bottom of keel to main

Lor e pesd—pribe—sbud

* Mr, Benaett is flso a member of the techinical commitiee
of the American Steamship Owners’ Association and  the
technical committee of the American Burcaw of Shipping, He
designed and soperfniended much of the work of converting
the Arcturns to meet the requirements of the sinfd of the
Secicty’s Oceancgraphic Expedition, and very gencrously con-
wributted this imtercating paper.—Edifor,

drchiteat and Consaltieg

Engineer, New Yark Cily
deck at side of 28 feet, with a gross tonnage of
2,078 amd a nel tonnage of 1,474

The propelling machinery is located about
midships of the vessel with two cargo lolds
forward and two abaft the machinery space,
each hold having a cargo hateh in the main deck
11 feet wide and ranging from 17 fect Lo 22
fect in length,

In design the drefwrns is known as a “three-
island,” three
iwlands comprising the forceastle, the bridge and
tlie Jroag.

one-deele  tyvpe of vessel, the
In the original design the crew, con-
sisting of seamen amd fivemen, were berthed
in the forecastle, but in reconditioning the ves-
sel for sefentific purposes the quarters for those
members of the erew were transferred to the
poop and the original guarters were arranged
as workshop and storeroom for scientific ap-
paratus. The bridge enclosure, originally in-
tended bo carry either cargo or bunker coal, was
divided by building at the after end cight new
staterooms with two toilet and lavatory spaces
for the accommodation of deck and engineering
officers.  The officers’ cabins were given over
for the accommodation of the members of the
cxpedition and the forward end was assigned
for wse as aguarium rooms and pholographic
dark room.

In reconditioning the vessel, the plan adopted
was Lo assign the Torward half-length of the ves-
sel and all staterooms above the bridge enelosure
to the sceanographic expedition, and the afler
half-length to the operation of the vessel. This
partition worked out very happily, and success-
Tully prevented interference between the work
of the expedition and the navigation and opera-
tion of the vessel.

The conversion of the Areturus to meet the
requirements of the expedition necessitated
somewhat extensive changes and additions: A
large laboratory 36 feet long and 14 feel wide
was built between the foremast and the front
of the bridge, and fitted up with tables for
microscopic and general laboratory work, with
shelves at both ends for books, instruments,
specimens ete. Four doors permit of ready
aceess to the deck of the ship and electric lights
with ceiling lights, insured ample illumination.
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THE DOUBLE BOOM OF THE ARCTURLS
On the starboard sede 12 a specally designed boom, thirty feet long It =crve 1= a csmitable place for usimg

when lowered o the level of the water as a landmg place for specimens

Above the laboratory and on the
level of the bridge deck a conference
room and study was built 31 feet
long and 14 feet wide, with a door
at the after end for access from the
bridge deck and a door at the for-
ward end for aceess by stairs to the
deck of ship.  Both the laboratory
ard the conference room are of very
strong  construction  to  withstand
wave damage during storms.

Inside the bridge enclosure o
large photogeaphic  developing  or
dark-room was built, the entranee so
arranged with light-exeluding
sereens that developing might be ac-
complished with the entranee door
open for ventilation and quick egress
and cotrance.

Immediately  abaft the photo-
graphic datk-room a large cold stor-
age room was constructed in addition
to that eriginally built into the ship.
These two cold storage spaces, sub- ; L : L
divided by insulated walls and doors, A" sl doivion f e ncoing aechunial e
are sufficient in size to hold meats, Photograph by Morris Rosenfeld.

DREDGING ENGINE AND CARLE DRCM
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THE COXFERENCE ROOM OF THE ARCTURUS
A room for conference and general study was built on the level
of the bridge deck,

eggs, butter, fruit and other galley
and stewards’ stores for o six
months’ trip, besides providing
space for [reezing any specimens of
deep-sea  life the seientific party
might desire Lo preserve.

The No, 2 cargo hold was con-
verted into a coal bunker for addi-
tional coal for the ship's boilers.
This new coal bunker holds about
700 tons of coal, which, with the
ship's original coal eapacity of some
877 tons, makes a total eoal capacity
of 1,577 tons.

In No. & and 4 eargo holds, six
large steel fresh water tanks were
installed, each of 3,500 gallons ca-
pacity, whieh together with  the
original fresh water tanks make
available for use some 43,000 wal-
lons of fresh water. No. 8 hold was
also arranged for carrying reserve
bunker coal, while hold No. 4+ was
An ;I-!c_..-u:'..-a.'lly catitralled n:[fti-:u_ -:f:-ul'l-liw:ﬂg machine ‘4.{ B type E:::rl:d:::r:;r l:;‘ ;;u{;:uﬁ:rzlfj":l::i

similar to thar wsed by the 1 5 Coast & Geodetic Surver. o

Photographh by Morris Hosenfeld. ards,

L EOUNDING ENGINE

L]



a0 ZOOLOGICAL

In addition to the vessel's legal equipment of
life boats, there are on board two motor boals,
thivty feet long, six fal bottom rowing skiils,
some fitted with glass pancls in the bottom, row
boats and eanoes.  These boats are all careied
un the after weather deck, belween the breidge
and poop and are handled from deck Lo waler
by the booms or derricks on the main masi.

The propelling machinery of the Adrelurus
consists of two vertical, triple expansion, reeip-
rocating engines of 1,500 indieated horse-power,
which will deive the twin serews al 150 revolu-
tions e minale, .l'.'i"!'i“.l: the .‘\llil:l i | \'“L'l'll of mine
knots per hour.  Steam s generated in two
watertube boilers working at 200 pounds pres
sure.  There is on board the nsual complement
of feed, air, fire, sanilary and gencreal service
pumps, evaporator and distiller for making
fresh water, refrigerating machine and electrie
generator were duplicated to meet the greater
demands for cold stornme and eleetrie light and
power made necessary by the additional require-
ments of the vessel and as a measure of safety
in ease of breakdown.

Much of the apparatus uvsed in connection
with oceanographic work was designed cspe-
cially for the Adreturns from suggestions and
instructions originating from Mr., Beebe, Not
the least of these is the bow pulpit—a light but
strongly constructed steel platform about six
feet long installed forward of the bow and
areanged to raise and lower to meet conditions
cither of the ship’s draft or height of bow
WwWaves.

Access to this platform or pulpit is by a
flexible ladder from the forecastle deck—the
pu] pit ]n‘ing large coough far lwo ]wr:p]:'. o=
fortably. From this pulpit it is Mr. Beebe's
intention Lo colleel by hand nel specimens of
Hloating sea weeds, cte., or to observe fAsh life
around the bow while under way.

On the starboard side is fitted a speeially
designed combined swinging platform amd boal-
boom some thirty feel in length, comprising two
hooms spaced about thiety inches apart, from
which is hung a wooden '|:I].'I|FII-1']I], The oul-
board ¢nd of these swinging booms and plat-
form can be lowered, if desived, to the sea level
and thus Ffacilitate eareving on board bockets
or similar receptacles for holding  specimens
secured from Lhe small boats or launehes,

At the head of the foremast a steel lookoul
or crow’s nest i3 fitbed so a5 to command a
wide range of observation.

On the port side just forward of the labora-
tory an electrically controlled deep-sea sound-
ing machine is installed, similar in type to that

SOCIETY
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used by the U, 8. Coast and Geodetie Survey,
capable of taking soundings, seenring samples
of the bottom, and the temperatures of the
water down to 6,000 fathoms, The sounding
wire emploved is what is known as piano wire,
amd al greal depths the weight of the sinker
amd  receptacles for sea bollom sample  and
thermomeler, together with the weight of the
soumding  wire, is =0 the breaking
strength of the wire that special precantions
liadd to be provided to take up any jar or shock
due Lo the rolling or surging of the ship. The
delicacy of operation and the very small mar-
gin between the working load and the breaking
strength of wire is such that when sounding
to greal depths it is necessary to automatically
release and diseard the iron sinker before reel-
ing in the wire,

near  to

The most intercsting problem from an engi-
neering point of view is in the arrangement for
deep-sea trawling.¥ No commercial machine
could be found on the market that would hold
30,000 feet of half-inch diameter Aexible-stecl
Lrawling wire and at the same time liave com-
bined in its design an aulomatic relieving de-
vice for taking care of any sudden jar to the
steel wire when trawling, either from the trawl
coming in contact with obstructions on the bol-
tom of the ocean or from the rolling and surging
of the vessel itself when under Wav, It was,
therefore, necessary to design and build special
machinery to meet the conditions of available
deck space on the Adretwrus, and in this the
experience of Spencer Miller of the Lidgerwood
Manufacturing Company was found invaluable,
The special machines designed for that purpose,
from all reports reecived to dale, appear to
have suceessfully met all requirements,

In order to keep in touch with the shore at
all times, o very powerful wireless sending and
receiving  outfit was installed on the upper
bridge—the living quarters of the operators
being immediately adjacent to the wireless ma-
ching—and it is from this apparatus that the
majority of the reporls so far received lave
been transmitted.

The intention of this article is to briefly de-
sevibe only the reconditioning of the Adrefurus
to make her suitable for the work of the Oceano-
graphic. Expedition. A description of the
seientific apparatus, trawls and trawling equip-
ment, and other deep-sea deviges, will undoubt-
edly be miven by Mr. Beebe %lien he recounts
his experiences and deseribes the interesting
specimens collected by the varions members of
his stafl,

* Describied fully in the article Ly Mr. Spencer Miller,
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MACHINERY FOR OPERATING TRAWLING APPARATUS

The warking of this fnteresting mechanical device is deseribed on the {following pages.

From a pen drawing by 1.

DEFEP-SEA EXPLORATION

A deseription of the trawling and dreedging
eguipment of the 8. Y. dreturus

By Seexcer Milpes®

HEXN the Oceanographic Fxpedition of

the New York Zoological Socicty left

New York in February of this vear on
board the 5. Y, Areturas, under the divection of
William Beebe, it represented a distinguished
group of seientists, artists and photographers
in the ficld of zoological researeh in this coun-
try. The 5. Y. Adreturus hias been teansformed
inte a traveling laboratory with every possible
facility for making (his exploration the most
thorough that had vet been undertaken.  To
secure  representative  specimens  of  deep-sea
life it became necessary to inclade in the cquip-
ment of the Adreturns a decp-sca anchoring
and trawling machine which could collect specis
mens several miles below the surface of the
water,  The suecess or failure of the expedition
to secure new and rare specimens of decp-sea
life (it will be noted) depended upon the sue-
cessful functioning of this deep-sea trawling
apparatus,

- HJ'-_ Milter has Plevoted muck of bis professional carces
Ria ll_:w inventie ol desiguoge of nastival cquipmeny of ex-
tensively sariol typex He =0 member of the Naval Con
sulting Boand, servieg since s argatization in 1912, Amerivan
Sucicty of Mechanical Engineers, Sveiety of Naval Architects
and Marine Eoginecrs. the Canadian Institste of Mining En-
gineets and of many of the mare prominent clubs and socicties
of New Yurk Uity — Editor,

Drutegsclard,

In the past, experience with l.ll'l"l'l--lg‘:l trawl-
ing lhas presented many  serious  difieulties,
principally due to sudden strains whieh fre-
auently resulted in the loss of costly equipment.
The problem was set forth as follows in an
article in the Encvelopacdia Brilannica, under
the caption Dredge and Dredging (11th edi-
ton, page 571 ):

“The possibility of sudden strain (on the
dredee or trawling cable) necessitates a con-
stant watching of the dredge rope, as the ship's
engines may al any moment be needed to ease the
tension by stopping the vessel’s way, and the
lauling engines by paying out more rope.”

It was the full vealizalion of previous dilfi-
enlties in such deep-sea teawling that promypted
the development of a new method to overcome
an old dithenlty.,  Accordingly it became the
privilege of the writer, who invented an auto-
malie tension engine, to add a cable-reeling
winch of novel construction which would carrey
nearly six miles of half-ineli wire cable,

Already this deep-sea Lrawler has brought up
rare and hitherto unknown marine life in that
strange part of the Atlantic known as the Sar-
gasse mea. Under the stresses and strains in-
cidental to teawling in heavy seas, and while
the Adreivrus was steaming as mueh as three
knots an hour this apparatus las completely
fultilled the most exacting expeetations,

Mr. Beehe has kept the world informed from
time to time by radio of the remarkable per-
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DEEP-SEA TRAWLING MACHINERY
Specially designed apparatus on starboand deck for paying out the 30,000 feet of fAexilile steel touwling wire,
A description  of this intricate device @5 described Ly Mr. Miller in this Eolletin.
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formanee of the novel type of deep-sea anchor-
ing and trawling machine that employs an anto-
matic tension engine and a cable recling winch
of novel construction carrving 30,000 feet of
half-inch wire cable. ultimate strength 25,000
pounds, This equipment, which was designed,
manufactured and installed by the Lidgerwood
Manufacturing Co., in cooperation with the con-
sulting engineering  department of Harrison
Williams, is somewhat revolutionary in charae-
ter, and a deseription may be of interest to those
who are following Mr. Beebe's explorations
in the Sargasso Sea in the Atlantic and in the
waters of the Pacific Ocean about the Gala-
pagos Archipelago and around Cocos Tsland.

The line drawing of the trawling apparatus
is exceedingly instructive, as it shows this deep-
sea device in action. The aotomatic tension
engine with donble 8§24 x 8-inch eylinders is
shown in the foreground. An attendant has his
vight hand on the regulating wheel by which
the operator alters the tension capabilities of
the automatic tension engine (F). At the left
of the drawing is the steam reeling wineh (1),
the wineh man being seen behind the main reel
lifting the pump handle lever for winding in the
half-inch eable. Spooling is effccted by an ex-
tremely simple spooling device which consists
of a goide containing two rollers which is
pulled one way or the other by a small block
tackle.  In the middle ground, just in front of
the automatic tension engine, is the travelling
carriage (B} carrving at the extreme ends two
pulley blocks (A-F) for two ropes leading from
the two drums on the extended drum shaft of
the automatic tension engine. In the sketch,
this is shown as a single line for the sake of
clarity. The boom reaches outhoard on the
starboard side, and the line leads on a dingonal
from a pulley block secured to the deck Jjust
in front of the traveling carriage.

In the preparation of the sketch, it was
necessary to exercise some license for the sake
of elarity. There was no place from which it
was possible to take a broadside pholograph
af the entire deck arrangement so as to include
beth winches in a single picture, A new deck-
house extending from the bridge to the foremast
was omitted in this sketch in order to bring
the cable recling wineh into the picture. The
boom, too, actually used on the starboard side,
is shown on the port side in the sketeh,

Cable Reel Woneh—The cable reel wineh (1)
shown at the 1€t of sketeh has a total width of
§ feet 10 inchgs, and total length of about ©
fect. The reel, or drum, is a solid steel barrel
10 inches in diameter. The two steel flanges
of the dram arc 48 inches in diameter and are

1

spaced 66 inches apart, A gear fixed to one of
the Hanges is driven by a pinion on the erank-
shaft of a standard Lidgerwood winel, There
are wo friction drums, mechanical beakes nor
clutehes, and the whole operation of raising,

. lowering and braking is performed with the

single reversing and controlling valve aperated
by the winehman through a pump-handle lever.

The hali-ineh line on the reel leads to and
passes around a pulley block (A) secured to
the traveling earriage (B). From there it
leads to pulley block (C) anchored to the deck,
thence around the pulley (D) altached to a
shock absorbed coil-spring attached to one end
of the extended boom, and from thence down
into the sea to the net or drag. The automatic
tension engine is bolted to the deck abaft the
forecastle, Its cable leads from the drum lo
and around the pulley block (E) attached to
the traveling carriage (B), then o a dynamom-
cter anchored to the deck just abaft the auto-
matic tension engine (F). The traveling ear-
ringe (B) is free to travel on the main cable
(G) between the limit stops H and I, spaced
30 feet apart.

Lowering the Net—The net is attached to
the end of the half-ineh cable on the deck, It is
then hoisted and swung outhoard, the eperation
being performed by the winehman by simply
raising his lever and admitting the steam to
the wineh in the forward direction.  The net is
then lowered, the winchman simply pushing his
lever downwards.  The net sinks very slowly in
the sea because of the greal amount of skin
[riction of the net itself. Lowering the net is
begun by reversing the steam engine, admitking
a small amount of steam in the reverse direc-
tion, which is aceomplished by the winchman
by simply pushing down on his lever. To pre-
vent twists and kinks, the half-inch eable must
not be paid out at a greater speed than that at
whicl the net will sink. In fact it may take
two or three hours for a trawling net to sink by
gravity lo the great depths that are being ex-
plored. ~ As the net descends the weight of the
wire rope suspended in the sea increases and
the winchman raises his lever and applies sleam
in the hoisting direction, which acts as a brake
to control the speed of lowering.

Penalty for Rapid Paying Out—If the eable
is paid out faster than the net sinks, a loap
will hang down into the sea, which may twist
upon itself.  As more line is paid out another
loop may form, which may not only twist upon
itsell but may twist upon the first loop, and so
on. All of this, however, could hardly be seen
by any one on the deck. Such an accident did
veeur before the gear was fully mastered, and
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was observed while eaising the net, when the
rope emerged from the sea in an almost hope-
less tangle. However, this tangled eable was
brought on deck and straizhlencd oul.  So far
as known, this only happened onee.  The nel
fias been frequently lowercd to the botbom of
very deep seas and has brought up a great num-
ber of most interesting specimens of fish that
inhabit the oecan depths.

Diredging Operations—In the scale drawing
{above) the depth of the ocean is shown as
18,000 feet, The Adrctaras is shown in corrcet
Approximately 30,000 feet of half-inch
cable has been paid out, which would necessarily
drag in a ecatenary al approximately the angle
shown, The Adrefurns with this arrangement
can :.:!fi'l].' b’ |u'..'1r]:.' three Limes Taster than
previons expeditions of the same character,
This is made possible by the introduction of the
automatic tension engine and its ability to vield
in the event of a hang-up.

seale.

O peration when a Hang-up Oceurs—Assum-
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OTERATION

Lipper migl corger) in eebilion o

Il thi
From o drawivg Ly I

oo ibepths of
stich a alepih 1he

Allantis

silhotiette at Linstingme oo

I ew Edulsiseclard,

ing that the teawling or dredging operation is
going on ab a speed of three knots (about 300
fect per minute), the traveling earringe (B)
held adjacent to the forward limit stop (H),
the automatic tension engine adjusted to auto-
malically vield and pay out at 10,000 pounds.
The dynamometer (1), while it has nothing to
do with the regulation of the automatic ten-
sion engine and was installed for scientifie ob-
servation, will record the tension at all times,
which might in this instance indicate a ten-
sion of 92,000 pounds, At any moment the net
may foul on a ledge or a bit of wreckage suf-
ficiently to cause a hang-up.,  With the net held
fast and the ship moving three knots, the ten-
sion in the line would rapidly inerease, and
cvery man on deck would be snformed of the
liang-up as soon as the tenston rose above
10000 pounds, becanse the cngine would then
automatically pay out and the traveling car-
riage (B) would start to travel aft at approxi-
mately the speed of towing, assumed to be three

!




PENALTY FOR RATID FAYING.OUT OF CABLE
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Ii the cable = pasd oot faster than the net sinks, a lop will hang down which may twist apon inseli. A
. this cannot be scen from the deck, a hupeless tangle of the line ccours.
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knots, or 300 feet per minute.  The traveling
earringe (B) moving aft fifty fect, would pay
out 100 fect of hall-inch eable, aulomatically,
in about twenly seconds of time.  The winch
man attending the eable reel engine has, in
twenty seconds, time cnough to rise from his
svat, push down on the pump handle lever, and
pay out line nnder perfect control at sulficient
specd (about 300 fect per minute) to prevent
rupture. At the beginning, the winch man
shounld pay out fast enough to permit the travel-
ing carriage (B) to move forward to the limit
stop (H). It will therefore be noted that the
operation of paving out the first hundred feet
is entirely auntomatic, but atter this the opera-
tion of paving out becomes a function of the
main cable reel, which is paid ont manually.
During this twenty-scconds period when the
automntic tension engine is paying out its 100
feet, orders may be given lo the pilot to swing
ltis ship and the man in the engine-room signaled
to slow down. The Adreturns would then make
a hall-swing, steaming slowly in the opposite
direction, during which period the winch man
would wind in as long as slack existed. If the
vable be wound in too fast, the tension might
inerease beyond 10,000 pounds, the automatic
tension engine would yield another 100 feet,
which of itself is a warning to the winch man
io wind in slower. By this process the net
should clear and be hoisted above the bottom
of the sca, after which the ship may retuen
lo its original course and the net again be
lowered and the dredging operations continued.
Should any fear exist that the net was damaged,
it eould be hauled above the sea for examination
and repair.

Autamatic Tension Engine Acting Afone—
The main drum the engine earries 1,500 fect of
quarter-inch wire rope, and may be used alone
for relative shallow trawling. In this event the
eable reel engine and the traveling earriage (B)
are not emploved. The quarter-inch rope would
then lead from the drom of the engine to and
around pulley (C) anchored to the deck just
forward of the eable reel engine, and thence
to and over the pulley (D) attached to the end
of the boom, and then dropped into the sea,

It may be of interest to know that when this
problem  was  presented to  the Lidgerwood
Manufacturing Co. the request was made for an
automatic tension towing engine to hold 30,000
feet of half-inch wire cable, but no sueh tow-
ing engine has been developed and it would
require several months to produce such a ma-
chine, The design shown is therefore a com-
promise—the only plan that eould be had in

the time available, The towing engine is a
standard machine, while the cable reel engine
was special in so far as the reel was concerned.

In former expeditions iL was found thal in
winding a greal length of rope under heavy
lension there was a greal pressure on the drom
ilself but a far greater pressure on the langes,
tending to spread them apart. With this knowl-
edge in hand, this particular drum, or barrel,
was made of a solid steel, ten-inch shafl, which
became the devm of the engine, and to which
were fixed ecast steel flanges heavily braced to
take the throst arising from the crowding of
ihe rope at the ends of the drum, which erowd-
ing tendency may be eight or ten times the ten-
sion of the line itself.

-
OQCEANOGRAPHICAL INVESTIGATIONS
A brief summary of varions researehes as set forth in

“The Depths of Lhe Ocenn,”
Weitien by Sm Jonx Meomay, K.CB, F.ILS,
aingd Dr. Jouwx Haome

HIE phenomen: 1|.-|.\|:11i!_'|.'l.'1|. at the surface of e

ovean have been the object of ohservation from
the earliest agesy—waves, currents, winds, Udes, and
the temperature of the woter were matlers of great
importance and concern to the earliest navigators, 1t
was not however, I about the time of the famous
hatlenger Expedition, nearly 40 years ago, (this
hools was issued in 1912) that any systematic atlempts
were made o examine the deeper and more remote
repions, or 1o exploee the physical and biologieal
conditions of the ocean as a whole

From time immemorial soundings were loken by
hand with a plummet, always in shallow waler nenr
land, bul attempts have not been wanting to sound
the ocean without the aid of o line

Brielly reviewed the methods, degrees of prog-
ress, ships employed in the exploration of the
oceans and the scienlists engaged in the work
were as follows:

Fijteenth Contury,—Cardinal Cusanus invenled a
bathometer, consisting of o hollow sphere with a heavy
welght attached by means of o hooks on tr}l.ll_'hil'lj_\“ Lhe
botbom the welght was detached and the sphere arose
to the surface, the interval of lime elapsing from
submerganee to re-appearance of the sphere indica-
ting depth.

Sieteenth Century—Puehler Improved the Cosanus
apparatus, adding a deviee (elepsydra) o measure
the time from the disappearance lo re-appenrance of
the foat, in the form of o small clay vase with a
small orifice abl the Dbottom. the amount of waler
entering  during  the experimenl  determining  the
depths,  Alberti subsequently replaced Uhe sphere iy
u light, bent metal tube,

LAt —Juan de ln Cosa mapped she firsk soundings
in shallow waler in 15304, the soundimgs were recorded
on maps by Gerard Merealor in 1685 and Luecas
Janszon Waghenaer in 1586, %

1521l —Mugellan made probably the first attempt
at oceanographical research—although it was not a
suceess, when he attempted to determine the depths
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of the Pacific Ocean during his first circumnavigation
of the globe (15213, This was the fiest deep-sen
sounding.

1667.—obert Hooke  described in Philosophical
Transactions an apparatus similar to Puchler’s with
which experiments were made in the Indian Oeean,
As there waz some doubt to the exact moment of
surface return of the float, he introduced, first a
clock-work odometer to register descent, and then
two odometers to register both descent aml ascent.

1688, —Edmund Hallev, Astronomer-HRoval—Llo im-
prove the kiowledge of longitude and the variation
af the compass, made what could be ealled a purely
seientific  vovage, though scientific vovages were
really initinted in the time of James Cook in the
second half of the eighteenth century.

1728 ~Cruquins introduced bathyvmetrical conlours
on o chart of the river Merwede.

1787 —Philippe Bauche represented the boltom of
the sea by isobathic curves to illusteate that elevations
of the sea-floor eorrespond to the orography of the
near-by lands. His conception of submarine moun-
taing was the step towards founding geography on
the real form and relief of each region.

1750 —Marsigli and Donati first employed the
dredge for obtaining organisms from shallow water,

In the middle of the 1sth Centory, Dalrymple and
Davy made observations on the temperatures of the
eiquatorial current during a vovage to the East Indies.

1770 —Benjamin Franklin published the ficst map
of the Gulf Stream.

1772-1773.~The Fosters—father and son made tem-
perialure observations benealth the surface on James
Cook’s vovages, Dr. Irvine on Lord Mulgrave's
Arctie  Fxpedition, emploved self-registering  ther-
mimeters for the first time in determining under sur-
face temperatures. He also oblained water samples
feom various deplhs with a waler holtle, On ihe
same expedition some of the earliest atlempls al deep-
sen soundings were made by Capl. Phipps, recording
depths of 653 fathoms.

1776 —Charles Blagden studicd temperature  dis-
Lribution on the Norlh American coasts,

1588900, F. Miiller introduced a modification of
the dredge which was known as the natwralist's
dredge,

1780 —Sassure  determine]  temperatures in Che
Mediterranean at 300 and 600 fathoms by protected
{hermometers.

1782, —5ix"s minbmum and maximom thermometer
was invenled, amd subsequently  (from  1802-1826)
was used by Krosenstern, Kotzebue, Sir John Ross
and Sir Edward Sabine, Parey and Dumont d"Urville,

1800 —Péron  experimented  with  slow-conducting
water bottles in 1800—which were also emploved hy
Scoreshy in 1811 in soundings off Greenland, and by
Kotzebue and Lenz in 1553

1517.—S1r John Ross {1817-1518) by means of an
apparatus of his own design called “deep-sea clanmns”
tock soundings in depths of 430, 650, 1000 and 1050
fathoms in Baffin’s Bay bringing up from the last
mentioned depth a quantity of greenish nod, At
1000 fathoms, = star-fish was entangled in the line
slightly abwwe shollom—proving animals present in
deep walers, mellt (15817) puhlished a work on
winds, tdes and corrents and similar studies were
issued by HMisso (1526), Lowe 1843-1860 and Johnson
(1862-1566), Gunther brought out importanl papers
(1860-1570) dealing with deep-sea umf pelagic fishes,

\

amd James Rennell (1552) [11:I|I:|i.‘-|ll.'l::| nmn ill'ln'i"-u[.{-'llil.ll'l
of the Atlantic currents based on observations of
sailors up to that time,

1830, —Audouin and Milne-Edwards in 1830 and
Michael Sars in 1885 published the results of dredg-
ing In shallow waters within limiled arcas along the
coasts of Burope,

1882, —Thowars used the prolected thermometer for
deep-sea lemperalures in 1532, amd this inslrument
also served In experiments conducted by Martins and
Bravais in 183, and by Sir James Hoss during his
Antarctie expedition in 1539 to 1883  The latter
making many density observalions of water al vari-
ous deplhs,

1639, —Capt, Wilkes—aceompanied by Dana—on
the U.S. Exploring Expedition (1539-1542) made
deep soundings with copper wire, and a few dredg-
ings in shallow water., Sir James IRoss, necompanied
by Hooker—on the Dritish Antarctic Expedition
{1830-1843) engaged In important sounding and
dredeing  work—making the first truly  deep-sea
soundings in depths exceeding 2000 fathoms, After
many unsnecessiul attempts to sound in deep waler,
due to want of proper line, Ioss had a line 3600
fathoms in length especinlly constructed on board.
It was fitbed with swivels at intervals, slrong enough
to ¢arry o weight of 75 pounds and lowered from an
enormous reel in one of the ship's boats, With this
ling the fiesf abysmal sounding on record was taken
at - 2425 fathoms on Januwary 3, 1510, lat, 272, 26%
South, long. 179, 20" West, and frequently during
the eruise even greater depths were sounded. The
dredge also was suceessfully used in depths down Lo
400 fathoms yielding an abundance of animal Tife
Hooker made known some of Ross's resulls particu-
larly the importance of the role played by dintoms
in the seas of the far south,

184k —TForbes made a great many dreedgings in e
Acpean Sea. As o resull of this work he divided
the aren inhabited by marine animals into eight zones,
in which animal lite gradually diminished with in-
eroase of depth, until & zero was reached at about
300 fathoms, e supposed that plants, like animals,
disappeared at o certain depth, the sero of vegelable
fife ol a less depth than that of animal Tife.

1543 —Aime introdoced reversible outflow thermom-
elers and abont 1851 Maury used eylinders of non-
conducting material for taking temperatures in deep
water,

184 b—Loven studied distribution of marine or-
panisms  along  the  Scandinavian  coast (154,
Johannes Muller investigated the pelas life of the
sen by water snmples and low nel, giving the first
impetus to marine biology (1815), Sir John Franklin
(North Polar Fxpedition) accompanied hy Harry
Goodsir, muade records of dredging resolts in 300
fathoms (1845). Spratt made dredgings in lhe
Mediterranean at 310 fathoms, and Inler—-lrought
up shell fragments at 1620 fathoms (1846) and
Michael Sars published the results of dredgings on
the const of Norway, giving a list of 19 species from
depths over 300 fathoms (18503, Tle was after-
warids assisted by his son, G. . Sars in this work,
and together they issued a list of 82 species [rom
depths between 200 amd 300 fathoms, and showed
some vears later that marine life was abundant
down to 450 fathoms. MacAndrew published a Jist
of 750 marine mollusca of the Atlantic coasts of
Europe and Afriea from dredgings covering &
degrees of latitude (1836).
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15851.—The oveanographical  researches  of  (he
Unitedl States Coast Survey may he said to date
back to 154 when the Director, Boache, issoed orders
fa his officers to preserve deposil-samples bronght up
by the sounding machine. I, W, Bailey  published
the results of  his  examingtions of  these ehirpsil -
sumples  (1851)  followed by ather papers on the
green  sand  formations o medern { 1856),
Mo I, Mawry was for o g period associnted with
the bvdrographical work of the Uniled Stoles anmd
issmeil several editions of his Sailing  Diveciions Lo
supplement e wind amd current charts  pubilished
Isx the 17, =, !['I.:|I'|l;_'|'.'||l-|'|'lr Unfiee, e lasl edition
appearing in 1S58 About  this time, Midshipman
Brooke condeived the Gdea of detaching the weight,
usedl in earrving down the sonmding lead, when it
struck the botlomw—=the sonmling tube, enelosing the
deposit=sample, being  alope drawn o the  surfnee.
This wns an advaneed improvement  over  the ald
miethod of lowering a beavy welshl which hasd to be
drawn again to the surface s T showed
the moment when the boblom had been  peached.
With his sonnding apparains records of  deepesea
suundings rapidly  aceumulatid, enabling Manry 1o
prepare the first |-1.'I|'|I1'|.I||1‘El'i|.'.'I'| meapy of the North
Atlantie, with econtoar lives drawn in—al  varions
|]1'||II|- froan 1000 Lo WO fallioms (1550, e
l|.|.'|ll=-i|--:|l|:l||n]1'- were  exmmined  amd  dbeseribed lsy
Bailey  and by Powrtales:  Svstenmatic soundings
were  commenced by Lee in the USS, Defplin
(155152 in the Norll Athatic sl by Berrviuan
in the soe ship (185259, Berrvman in the U85,
Avetic sounded  aeross  the North Atlantic  from
Mew foundlnmd to Trelamd Lo verify the existence of
a subearinge I‘iql::r—-.'l.hm; which 11 wns ]L:'lrim_-.ﬂi
Liv ||'|:I.' " il'!l"E’I'-'lp]Iil' cabile: his I.‘Ii"!lﬂ\” samples were
deseribed Iy Dailev, Pourtales amd  Agassiz made
dredgings aml soumdings off e coast of Florida
between Cuba amld Florida ander Lhe ntiapiees of e
U, 5 Coust Sorvey.  Pourtales resamed the exmuni=
nations of deposit-samples after the death of Bailey
—the number collected  ap o 1870 heing S0,
Apassiz reporieid the resulis of the dredpings, com-
paring the dredged formes with fossil ypes,

R Y

stirely

1557 Capt, Pollen of TLALS, Cwelope used  the
first  thermaopeter  with bolbs protected  against
heavy  pressares, amd  shortly  thereafter inprove-
ments of the six patlern and of Nq-gr{‘lli anil
Fambra's reversing pattern were introduced ond have
been  largely  wsed ever sinee; improvements  aml
mdifications being incorporated from Hme o Lo,

Pullen amd Dayman in HLALS, Cyelops mede o
line of soundings along the great civcle Trom Trelaml
to Newfoundlond, using o modification of Midship-
mian Brooke's sonnding machine.  Huxley examined
andl deseribed the deposit-samples numing a viscons
substanee fouml in the boltle Bathybivs, This after-
wnrds was shown by the Challenger observers Lo he
a chemical precipitate, Dayman in HAMS, Gurgon
sounded the North Atlantic from Newfoundland to
the Agores and thenee sonthwest to England (15858),
Sir Leapold M'Clintock on the M5, Halldeg sur-
veved (18607 the route for the telegraphic cable
hetween Fngland and Anieriea in the region sounded
hy Berrvian ol Day: Go O Wallich publishing
the results of his important observations made dor-
ing the eruise (1562}, In 1860, the necessity of lift-
ing o defective cable in the Mediterranean at a depth
af 1200 fathms disclosed living organisms attached
which established bevond all doubt the faet that men-

bers of higher growps of anfmols really lived ot greal
depths in the sea.  O4o Torell during one of the

Swedish - Aretie amd  Xorlh Atlantie  expeditions
(I8G1-1861)  dredged  many animal  forms From
ill'lllh‘\. of Lok b DR Cablomes. . Doeage  (18GE)

teserilud Lhe glass-rope sponge which he foumnd in
S0 fathoies off the soast of Portugal; these resalts
were confined by Perceval Wreight (1s65).  Wyville
Thomson amd W, 15 Carpenter, Brilish naburalisls
cotmieneed 0 series of shorl eroises in the North
Atlntie amd Medilerrancan which may e regarded
Ha M pl'l'lilti'lliilr:l.' amel h.'-:hﬁlti.i upr Lo bhe preal Chel-
tewegpe v expeddition,  Cn TLMS. Lishfeing  dredgings
were e b deplhs of G50 Cathoms, which proved
the exdstence of varied amd abomdant animal lite of
ail the invertebrate gronps: wany forms of hitherlo
unk i speeies, olhers identieal witl Lertiary fussils,
believed o e extinet or illustratiog extinet groups
of Gauma of mare remole periods PRl lann Letnpmera-
twres varied s mwweh os 157 in Lwa nil jacent regians
(302 F in one to 45° F in the other), o remnrkable
svslem of oceanie chreilalion so distinel that in an
honr's snil it wos suflicient ta pazs Trom walers of
extreme heat to those of extreme cobd,

180 —Gwyn Jefferss pssocialed  with Carpenter
andl Thomson continned their investigntions in e
erpises of TLAMS. Porcepioe off Trelond, in the Hav
of Biseay amed Lo the Faroe Channel, u\l,uu.liing 1T
resenreh bo the Mediterranean: Qe latler region
being further studied in 1571 aboard TEMLS, Sheai-
Leigh Smith al oboul this tioe made several
vovages Lo the Arvetic regions, ol ke H:'HI.'I"-.III!.
revorded wariner lavers of waler heneaih Uhe colder
surface walers of e Aretie Oeean.

welir,

1872, —1In the interval belween December, 1572 gl
:"ll.:l:l.'1 1876 TLNLS,  'fealls wger with a stafl  of
seientific observers ciremumavigated e worlid, tra-
versed the preal ovenns inomany  directions, made
observations in nearly all deparbments of the physical
and |Ii:'||1r|:'iq':|i seienees, and  lakl down Uhwe broad
weneral foundations of the reeent seiemee of TS
ruphy.  The results of this cruise were published
by the Biritish Govermment in 50 guarto velomes, and
Beeaine the starting point Tor all subscquent olser-
vations, Comtemporancous with this expedilion was
that of e ULSS, Pusemrara in Lhe Pacifie ander
Relknap, eontributing greatly to our knowledge of
temperature  distribmtions and  deep-sen deposits.
The U858, tlettysharg made sommdings in the North
Atlantic, during the vear 1876,

Piane wire was first used on the Pusewrara for
sonndings,  Some vears previonsly Lord Kelvin had
experimented with same mediom aloard his vachl

1577 —Agassiz in the 17, 5. Coast Survey Steamer
Blake explored the Caribbedin Sea, Gulf of Mexico
amd the ecoasts of Florida publishing & general ae-
count of the results in 1888, AL lhe same e the
U558, batross  made  observalions  nlong  the
Atlantic coast of the United States and in 18910
nnder  Agassiz explored the Pacifie region along
Pansma.  Murray and Tizard arged the re-exsimina-
tion of the Faroe Channel and HAMS, Teifon and
Kuight Errant (1880-1852) engageggl in the work.
The diseovery of the Wyville Thomsgn Ridge which
separates the warm and cold arcas was one of the
results of their work, A paper by Murray deserib-
ing the findings of the four expeditions—recorded
216 species and varieties from the warm area and
217 from the eold; only 48 speeies were common o
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both. The French ships Traveitlvor amd Todisman
|_'_\"|_r|g:|r|'1_E the eastern Atlantic {15S0-1553) wid  the
Ttalinn ships W ashingfon aml Feftor Piseni {1881-
18831 engaged in biological and  other  research
work. J, Y. Buchanan (1553 alded in the sommd-
imr work of the 5.5, Dacie belonging (o the Toadiai-
Rubber Gutta-Perchn and 'l'r||.'::l'.|]l|l Waorks Un,,
surveyimg o subiarine eable vonte from Coudiz o
thee Canaey Islamls, and  recorded  several oceanie
shoals vising steeply from deep wader,  He foined
the same Company’s S5, Beecorees exploring the
Gulf of Guoinen, with o trained  naturealist John
Rattray, aml recorded many valoable observations
of depths, temperatures, densities amd  planklon,
The A5, Enterprise  (1850-1586)  thronghoul o«
crnise embracing all the oecans. bronghl  fogether
an Important colleetion of deposit samples,  Mur-
ray (185 1-1802) investicated the sew-locks on Lhe
west eoast of Scotland in his 8. Medwee discover-
inr remnants of Arctic founa: Lhe ]|'||-.".i|,':|.| resulls
were used by Mill in bis Memoir on the Clyde Sea
Arei

1855, —The Prince of Monueo  sinee 1885 has
‘_l;'ﬁh-1||;1l'|..*||!'|_1. carvied on  oceianog aphical work In
the Medilerranean and  North  Atlantic with  his
1'!.'.'||:"|1I:. Hivaudelle, Hivandelle 11, Prineesad Adlice sl
Princesee oHive 11, founded and endowed a magnifi-
cent oceanographical museum at Monaco, an oceano-
graphical Institute in Paris, and published many m-
portant  Memoirs  through  the  Monnce  press,
Makaroff (1886-158583 in the Hussian 8.5, 1Titinz
vovared around the world recording observations on
femperature el -.'|_r|,'|;'iﬁ1' gravity, amld in IEOO Lhe
Itussinn seientists Lebedingefi amd  Andrusoff in-
vestzated the physieal and bielogical comditions of
the deep waters of the black sea. Vietor Hensen—
with a staff of selentifie men in the German 5.5,
Nativgeed (18503 studied the plankton of the North
Atlantie by fmproved methods. Nallerer in the
Austrian 5.5, Pola mnde chemieal studies of  the

wilers of the Mediterrapean and  Red Seas aod
published stne interesting results,
IR Nansen (1SERIS0GY in the Frowe made his

remarkable drift across the North Polar Sea. his
sonniding = I||'|:|.|:Ii|'|]:_r o prove thal the alar 1llh|i1'illl:l
is entirely a deep sen, as Mureay lud previously in-
dicated.  The Danish ship fegelf (1895-1886) in-
vestinted the northerly porlions of the Atlantie
The Relgica—with the Belgian Antarctic Expedition
was the first vessel to winter in South polar regions
(1807-1809),  The Gernmn Decp-Sea FExpedilion on
the Veldizie stdied physieal aml biological eondi-
tions of the Atlantic aml Indian Oeeans penetrating
the Antarctic ns far as the ice would permit, Under
the editorship of Prof, Carl Chuan the resulls were
published in a series of magnificent wemoirs.  The
.55, XNera while surveving a cable roote between
the Sandwich and Philippine Islands (1804) made the

deepest sounding hitherto recorded. 5,269 fathoms,
near Guam in the Ladrone Islands, Agassiz in the

.55 Albatross (1530-1900) coarricd on  occano-
graphical observations in the tropical Pacifie, and
fasged the results in o series of profusely illustrated
memoirs. At thg same time the Duteh 5.5, Sihoga
explored the segs around the Fast Indies, with re-
sults of such importanee that they were published
in English, German and French by the leader of the
expedition, Max Weber,

1901, —During the vears 1901-1903, the British on
the Discovery under Scott, the Germans in the
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fransg under von |1r_'|';_:.'|1\iii and the Swedes on the
Antaretie under Otto Nordenskjold  simultaneously
1-_\!||_||r|_'1|_ the South Polar Fq‘g’illll‘-: and in 1TO2-180 1
a Seottish Expedition on the Seafic led by Bruoce
likewise visited the saome loeality for scienlific pe-
searel,  Petween 19 and 1911 —the German ships
Edi, Stephon snd Ploget made soumdings in different
oeean basins, e last vamed vessel (July, 1011) re-
cording  the  greatest known  ocean deplh—a317
futhms (32088 feet) s 406 feel more than six miles.
The sounding was made A0 miles off the slaod of Min-
dono in e Todian Ocean,  Agassiz in 190 again
explored the waters of the eastern Pacific in the
U.8.5, Alwfrozs, the ]illliﬁ"'\.]“'it restlbs  eonstituling
a great advance over our knowledge of the Pacific,
In addition to the specific expeditions mentioned jn
the foregoing paragrophs, many  British cable and
surveying  ships over a period  of thirty years
arunssed an mmense amount of valoable datn re-
parding ocean depths ol temperatures.  The prin-
cipal ships. oceans investigated and the periods of
tisne I which cach was engaged are as follows:

H.M.B. Egeria
H.OMLS. 1
H.ALE. Rautbler
H.AMLE, Peagicn
H.ALS: Silark

H.ALS, Tiscstiuraler

Atlantec, ludian aml Pacific 1337 (o 189
e g . 1592 qa 1901]

1255 1o 19614

LE90 by 19043

1888 o 1897
From | 886 10 the

el e

HL.MLE: Pl Pavific {hvean LEER po 1L
S5, Brinranin Adlantic, Tocian and Pacilie 18ES o PRGT
S5, Greal Northern Minotic amd Fodian |82 qo BEOT
5.5 Chaltern = 1o & 1880 Lo 180T
S5 Amber 1HE8 b 1906
&5, Jrotia 1483 1o 1495
55 Seone 1R85 (o 1899

Tuelin ane 'acine
Db el At lnnnie
Todian Chevan

5.5, Electra - i LY
S8 Jolin Pender oy v 1H7H 1 10HN]
SonL Dples L = o 140G 1 19HOT

5.5, Nipertonne
S5, Kelricier
S8 Sherard Opbern Tmbinn aml Pacilic
S8 Recovder v v ||

. facia Mlantie

. Miufa o

. Narseoaan

5.5, Becconcer

TRAT o 1400
LRE fo 1HIF
LEEE Lo LG
1888 o 107
PREL 1o LIS
FERE tn W07
(EUEROR LA
VARG b 1900

Anlantic and Paciiie

The results of these searching investigations
over a period of Lhivty yvears have brought about
the establishment of more or less prominent
marine  laboratorics  both  in Europe  and
America, but the founding of the Zoological
Station at Naples in 1880 by Anton Daohirn
marks an era in all that coneerns the histology
and embryology of marine organisms.  Similar
marine laboratories have sinee been founded in
many parts of the world for purely seientific
researeh and others for the investigations of
ceonomic questions concerning the labits and
development of food fishes.

The progress of oceanography depends lirge
Iy upon the development of mechanieal aids, nol
alone the seientifie instruments, but the ship as
well.  Sinee the days of the Challenger Fxpe-
dition oceanography has made great strides and
there are now available appliances unknown to
the pioneers of those days.
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THE ARCTURUS EXPEDITION

This number of the Bulletin is devoted to the
vovage of the Adrefurus, under the direetion of
William Becbe of the Department of “I'ropical
Research,

This enterprise was first rendered possible
by AMr. Henry D. Whiton, who offered to fur-
nish a vessel—and this offer materialized in the
splendid ship Adreturns which he loaned to the
Society. Mr. Whilon is a member of the Board
of Managers, Class of 1927, one of the Execu-
tive Committee and as Chairman of the Are-
turus Commiltee has freely given his time and
advice toward the successful promotion of the
expedition.

The Arcturus Committee, in addition to Mr.
Whiton, includes Harrison Williams, Henry
Fairfield Osborn, Jr., William Beebe, Dr. W. K.
Gregory and George Palmer Putnam, and the
Society tenders this committee its most grate-
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ful  acknowledgment for theiv painstaking
thought and unselfish effort in the suecessful
development of the plans of the expedition, and
a dissemination of the news of the progress of
the party and their scientific discoveries.  Me.
George Palmer Putnom ef the Committee has
been particularly suecessful in promoting the
exceplional publicity.

This oceanographic venture is the most elab-
orate and ambitious scientific expedition as yet
undertaken by the New York Zoological So-
ciety and has been made possible through the
greal gencrosity of a number of its members.

The purpose of the expedition was to obtain
specimens of marine life from the surface, from
the bottom and from the mid-depths of the Sar-
gasso Sca, which is located in the north Atlantie
COeean about one-thivd of the distanee belween
Ameriea and the African continent.

Laler, the expedition was to pass Lhrough the
Panama Canal to the region of the Galapagos
[slands, where a similar scries of stodics were
to be made in the cold Antarctic Humboldt
Current,

This program has been successfully earried
onk,

By a most fortunate accident the Adrefurns
arrived off the Galapagos at the very time when
the position of the Humboldt Current had heen
profoundly disturbed by uoknown causes at
the same time that two voleanoes on the Galapa-
gos became active.

The result of this shifting of the Humboldt
Current, together with the aelivity of the vol-
canocs, produced a marked disturbanee in
veeanie life,

The obscrvations, thervefore, taken under
these ecircumstances have a unique value and
many forms of marine life new o seicnee have
been discovered.

There are published, herewith, a sympathetic
article by Henry Faivfield Oshorn, Jr., who is
2 member of the Areturns Committee of the So-
ciety and has kept in close touch with the de-
tails of the expedition, an article deseribing the
general apparatus and the reconstruction of the
Arcturus to meet the requirements of the scien-
lific staff by FEdwin C. Bennett, Naval Archi-
tect and Consulting Engineer of New York
City, and a detailed deseription of the intricate
trawling and dredging machinery by the de-
signer, Spencer Miller, who is a ember of the
Naval Consulting Board, the American Sociely
of Mechanical Engineers, American Institute
of Mining Engincers and the Socicty of Naval
Architects and Marine Engineers,
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DR. GREGORY, PROF. HENRY FAIRFIELD OSRORN AND MR, BEEBE

Prof, Osharn has leot his magnetle encouragement to all the emerprises of the Socicty.

He aconmpanied

the present expédition to Norfolk, Virginia, leaving the ship at that port

The financing of the drefurus Fxpedition up
to date, has been accomplished as follows:

Total contributions and advances to

the expedition to June 22, 19235,

by Harrison Williams . ....... JB107,22G.00
Estimated remaining disbursements,

incluoding accrued wages of officers

and up to arrival of the Adrcturus

at New York City on assumed

date of August 10, 1825, ., ..... AL 186.9%
Estimated expense of winding-up

the expedition, including acerued

compensation of seientific  per-

T B o 7,500.00

Probable total contributions and

advanees to the expedition by

Harrison Williams . .....0..... S118,913.00
Total of other contributions Lo date

and the donors:

Marshall Field ...... #10,000.00

Clarence Dillon ..... 10,000.00

Vinecent Astor . ...... 10,000.00

George F. Baker, Jr..  2,000.00

Arthur T, Newbold. .. 500.00

Junius 5. Morgan. ... 250.00
Thomas S, Gates. .... 500,00
American Muscum of
Natural History... 5.000.00 38,250.00

Total estimated costs of the Are-
furus expedition, including the
“and Sargasso Sca Cruise®. .. .. F187,163.00

Madizsan Grant.

-

DEPARTMENT OF TROPICAL RESEARCH

Tor New Yorx foorooioan Sociery “Starvy olrefurus
Exremrios"

Willinm Beche, Diroctor; W, K. Gregory, feroeiafe
i Vertehrates; 1. Segal, Adasociate in Speeiol Prob-
femzy O, . Fish, Astociote in Piafows and Crus-
tacen; John Tee-Nan, Adeeisfant in Photagraphy
K. B, Schoedsack, Assisfont o Cinenebograplg
Willimmn M. Merrimm, dasisfant in Field  Waork:
Isabel Cooper, Selentiffe Artial; ltuth Tose, His-
forian and Techniciel: M, 1, Fish, Jasistant in Larval
Fick Digiribution: Dwight Frankling Adssiztant in
Fish Preporation; Jay F. W, Pearson, Assistant in
Maeroplankton; Serge Chetyrkin, Preparatesr; 1 W,
Cady, Surgeon,
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LOGGING THE ARCTURUS

A reviewe of the operations made af various pointy, including reports from Mr. Beebe, supple-

mented by radio news, covering the first Sargosso-Galapagos Cruise,

Felruary 11, 1925, —XNoon—Passed Ambrose Light,
1925, =300 AN, Newport News—

Felirpory 13,
ﬂ_'ﬂ:l!i!l;_’,

Felirwary 18, 1325~6:00 P, S5t George, Ber-
e Tslancds.. Working 20 hours a day to get set-
tled, Encountered two gales causing much shifting
of fragile boses.  Muoch time  expended  building
ledges amd fidhdles for support of  delicate instra-
ments,

Felirpary 26, 1925 —Noon—Latitude 26° 37" North
— I.utl;_l‘“ll:ll.' 517 14" West, Entire Western SArgass
Sea torn apart by storms,  Bow pulpit perfecl sue-
First ribbon-like eels caught.

Fi FrrNrrJ'lrJ e s —MNoon—Latitude 277 50° North
—Laongitude 46° 55° West,  Despite heavy seas maide
suceessful haul from two miles depth, obtaining red
shrimps, glant-mouthed luminescent fish, Weed widely
scattered |I:l.' storms, Headed northeast for Atlaniie
Itidlge. Must return here in July,

March 4, 1925 —Noon—Latitude 26° 43 North
Longitude 457 52 Wesl, Heavy seas prevenl work
and |..‘1III!I|.']IE=I1E' baals, Sargiasson L'illlt‘]ili"l'!:.' sealbereed
by rough water, so that little life s present at this
seisun,  Now over Atlantic Ridge which i sopposed
fo be the site of fabiled Atlantis, First hottom dredpge
brought up glass sponges, voleanie rock, and all <orts
of weird fishes, Quick work of erew prevented b
aceident o trawl

March 5, 1925, —Noon—Latitude 25° 29 North—
31° 16 Wesl,  deefurns wesl bound for

Cnn.

March 7. 1925 —Noon—Lathilude 23* 437 Norlth—
Longitude 353° 09° West,  Successful deep-sea hauls
vield several net species of fish, and a strange fish
with seales like hair or feathers, Red oclopus ten-
tucle hrought gip by sounding machine from three
wmile depth, First Sargassum fish enplured has fins
like hands; & mass of its eges s Ilmluhin;; in an
aguarium,  Hollipg through beavy sea bound for
Echo Bay,

Marelh 11, 1025 —Noon—TLalitude 20" 10" North
[.illl:_"-ltﬂl!l' G 27 West, |}1"i!|i1,1' continmed '|Ii;_r'|l
winds, rains and heavy seas ean report sneeess. Two
seetions made acrpss Sargassum Sea which iz Lorn
to shreds at this season.  Neeesgsary o relurn in
.'|rI|:\.' ta solve |!|I'l1]|||.'I|I.-. Hirl'l.'itm‘l'l:’i, calor I.Ifii'l.'l'i'll!:h
and pholographs are acconmlating.  Deep hoauls difli-
cult bhecanse of |.i|.'.'|'|'_';' seas g deen sen fzhes small,
bt include several new forms,

Meareh 15, 115 —Noon—TLatibude 172 39" North—
Longitude 637 15 West, Ship in heavy seasg secured
in one haol five specimens Amphioxos lowest form of
haekhone animaly never before fonnd ol sea. Diredg-
ing on Saba Dank, Muny slrange spechmens; one
Irridescent fish living in giant red sea-coenmber; g
brillinnl butterfly fish amd trigger poreupine fish
Waorked three davs in shadow of  Saba Vaoleano,
Steaming  slowly  through  Caribbean  Sen toward
Paensmmn,

Mareh 20, 1825 —Noon—Lalilude 117 117 North—
Lomgitude 77 05" Weal, ‘_.illil.'lill Howes wired
“Aretwrns vovage Pacific will be wininmm of  six

weeks, Two trips of six weeks, allowing for wenty
days ench in Huombold! Carrent”

Muareh 22, 1025 — Noon— Arrive Panaoma Canal,
Filling bunkers with coal., End of the first Sarensso
Criise,

Mareh 26, 1925.—Firsl Heport of Willinm Berbe,
Birector.

Colon, Panwwme Cwed Lone, Mareh 260k, 1925 —
thur first montl's work has assoredly afforded us an
acid test of oceanographic work umder most Lryimg
conditions,  Prof. Osborn and Mr. Satterlee will have
given you vivid aceounts of the heavy weather which
the dreturus experienced on the first fwo short legs
of her Brip. After leaving Bermuda this continued,
and our ideas of the worst month of winter in e
central Atlantic in general and the Sargasso Sea in
puirticalar will not soon fade from our memories.
For week after week we wonld hope ach marning
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HYDROGRAFPHIC INSTRUMENTS IN USE
Sending down a desp-sea thermometer, which will retuen with a sample of water and a reeord of the tempera-
ture at a depth of a half-mile,

for a moderately smooth sea, but from the daily
wireless reports from other parts of the Atlantic,
we must have been receiving the continmal heavy
swells resulting from the unnsunl gales which marked
February and March in many parts of this ocean,

On only two days was it calm enough to pul o boat
of any kind overside, and the wallowing and rolling
of the vessel made even surface towing very difienlt,
We lost several nels and one dredge was bent at
right angles, bul we were comforted when we read
the reports of the Chellengor and Albatross, aml
learned of their continual mishaps. Mieroscopic work
and any delicate dreawing or painting were impos-
sible, and only by bringing the ship up into the wind
were we able to keep any food at all upon the table.
On many nights sleep was oul of e question, owing
to the mecessity of being braced every moment (o
keep from belng thrown oul of our berths.  For days
it was impossible to work In a chair and we did =l
our writing and the preservation of specimens sitting
on the floor of the laboratory. In spite of this the
Areturns behaved splendidly, and we munaged to
gel o remarkable amount of work done,

Every respite from mounlainons waves was im-
proved by sending vver tow-nets, trawls and dredges,
anmd we collecled a series of specimens from every
depth,  Miss Cooper, although suffering part of the
time from sea-sickness, has been alile o produce fifty
colored plates.

The Sargasso ibself showed conditions which have
never been recorded. There was plenly of weed, and
for many davs we passed through continual lines

of it, one or two hundred feet apart, which, if eol-
leeted, would have made many acrves of solid fields.
Whether this scason was nonusnal, or whether this is
the ardinary February phase of distribution 1 doe not
know, bul it is certain that the waves amd storms
completely destroved any possibility of extreme foca-
lization. Fven the two davs of comparatively smootl
waler were suficient Lo cause n noliceable coneentra-
Hiom of sargnssn,

Despite the high seas we were able lo secoop up
hundreds of nelsful of weed and examine it thor-
oughly. As we wenl farther East the weed became
fresher wnd showed signs of vigorons growth, bt
everywhere there was o deeided lack of life. At one
time or another we were able o gather o Tairly
representative lot of the sargassum  faunn for o
Musewm group, bul 1 have found more fish and other
organisms in a single head of weed in July which 1
have prappled from the deck of a steamer bound for
British Guinna, than we saw here during an entire
week, The solution seems Lo be that there is & very
narked winter season in the Sargasso Sea which has
never before been observed, and we steock i1 at
exactly this time, From the number of epps and
larval organisms, the life of the weed is at its vearly
minimun, pol Lo develop in any quantity ontil the
quict seas of May, June and July Induee o concen-
tration of the seattered hends of weetl inlo the great
fields which a few travellers have seen but pot in-
vestigated,  The povermnent map of distribulion
for Februury is wholly wrong, Indeed we found o
much wider sealtering of weed than is marked for
the maximmn in August. We observed it in abun-
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In the Facific the expedition drified inte a

dance on the outer border of the Gulf Stream before
we reached DBermuda, while on the  mid-Atlantic
Ridge twelve hundred miles to the cast, and when
we sighted Sombrero and the Lesser Antilles, an
equally great distance to the west and south, in-
numerable patehes were still passing.

I blamed myseli at first for having chosen the
wrong part of the Atlantic, and then the thought
oceurred to me o gel in touch with whatever ships
infght at this time be fraversing other parts of the
Sargasso Sea,  This proved suceessful, amd morning
after morning the wireless men would come with re-
ports from varlons vessels which were steaming
through the general area to the porth and north-
east of us. All, withont exceplion reported similar
conditions, heavy  weather with  widely seattered
pieces of weed. When I had finally charled the
routes of all previous expeditions in this region, |
found that unknowingly 1 had laid our course
through the only hitherto unesplored part of the sea.

Chir objects in coming to this sea were Lo anchor
if possible in one spot and study the eonditions of
life in the weed and in the deeps under it The
moment that reports from these other vessels enabled
me to form a comprebensive idea of the conditions
existing at this season in the region in general, Dr.
Gregory and 1 held a consultation and he agreed un-
reservedly with me that it was a waste of tme and
money to remain longer, The weed was seattered
and its fapna at Ehe season of lowest ebh, the con-
tinual high seasgprevented any deep hauls except
with danger to gurselves and our equipment, and
when we had secured specimens, examipation amd
study of them was difficult and the use of aquariums
impossible,  Our coal supply had lasted well and
by returning at once we would conserve al least a

e ﬂ'}‘;

SCALLO
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DREDGE

summer- sca, amd every variely of dredging |-_||.|||||-.r||.|I|.| wis sl

third of it and prn'lmh!_\ make it !:--.:-:-:-i1l|l.' to return
to this r._-gi_u“ for a short hlnp on our way hrne
and complete the objects of this part of the trip. Ty
steaming quickly to the Canal and through to the
Pacific. we would find conditions ideal for work
during April and May. Hence the sudden change
in our plans,

The ocean bottom in the supposed loeality of he
mysterious continent Atlantis was surveved Two years
agn by Lhe Uinited States Navy with the new sonic
depth finder which measures depths by the length of
time it requires for sound waves Lo bravel Lo the oeean
hottom and return. Dr. Harvey €. Hayes in charge
of these measarements, was deeply interested Lo find
an area rising from the ocean bottom which sug-
gested an ocean eontinent.  He fonmd an old eoast
line with shelving beaches of sand and gravel anil
ather characteristics indicating thal whal was then
the floor of the ocean might onee have been at the
surface,

We are now shifting eoal ab Colon, and on Friday
will proceed to the Pacific, where I feel cerfain 1
shall be able to make as thorough a survey of the
Humboeldt Current as 1 had planned to do in New
York., Our trip across the Caribbean has been
smooth only because we hud a strong fair wind and
current, a following gigantic swell, which, were we
to turn and get into its trough, would roll us to the
very scuppers.  Mr. Tams, our second mate, who
was taken because of his experience on the Albafrass,
says that under the conditions exisling in the Sar-
passo Sea, no expedition, however much more experi-
eneed, eould have done more in the way of suceessful
hauling than we were able to do.

Fortune has been with us, for In spite of the
seanty catch in point of numbers which has marked
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wir have Laken some of the most inie

wiear Dishes, Owe Viones of

wilh many luminescent organs over Ll webuenls
Iv immense jaws omld mouths, St
I fizh of remarkable H'-:'l-l|l-
eves reelly wpward, The =
was @ Stvlophthalmns, a small creature, eel-like in

lilse thal of
enils of
we -.'.|||_:||1 e

wrance, wilh o inonkh
iy nchus, angd eyes on the
tentaeles.  Another day
Lhe  sanme ird ereatnre. A
was taken of whal we ealled the
Serpent, with Iuminescent cephalic
tail tip, ‘This ey prove to bhe the
Il Fieraster,

Vo

single

st
Unicorn =en
median horn and
larval form of

We al=o have larval lving-fish, and several ol lers
wo strange thal we can it them inte no genera or
cven sub-fomilics,

As regards the stafl [ can tenly say that 1 should

(I my chanee were T Lo start e |'\|:-|'4|il.]1|I| VT
pain. Cly even ol this comparalively meagre phose
of the trip 1 eoold have wsed several nore brains
amd pairs of hands,  There has been no ldleness ad
iy misdirected eforl, The Caplaing officers and erew
are enthusiostic and have done all they conld 1o help
s, Two days ago when the stokers off duly canghl
two splendid Corvpluena, the fish called dolphins,
on hand lines stern, every member of the
c¢rew crowded our part of the deck while we ]mi.ll'.ml.
measured and disseeted the hig fish,

The I|.|.Il.'|ti|||'l'_'.' wiorked well under Lhe mast
Ir}jri-r conditions  coneeivable, and e towing  en-
gine has soved a dredge more than onee, The bow
'|I-H|]r|.| anid the double boom EUTEW Y ofl the part
sithe have justifiecd themselves .1 SCOFE ul' times, With
oceasional drene h.lll"z.“- we have been able to use them
in all but the worst weather, lo study flving fishes
at cloze rar amdd to eateh all the weed we wished
for .\III[]}'. I'he outside THnwWay and the boals have
had no chanee as vet, A person would have been
washed away from the one, amd the boats themselves
smashed and sunk had we atlempled to use then

"
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The laboratory is perfectly satisfactory, and the
forwarid holid storage with its unshiplike stolrway
puts every portion of our gear within easy reach,

My dissatisfaction with the first month of oar six
okl of |'\|H.'l.|i|i|l|!'| is not beeanse il has oot o
dueed many il||1'1'l.'-~|ill':‘r specimens  and diseoveries,
but that 1 tey to up to such o high standard

sleelive work i l.'-"l|||1|i:-|Il':| a1 every 1'\.!|1'|“l'lilll.
I know everything done thus fur will pale into
ificanee in o |}l-l.|'i'~|l|l- wilh what is before us
in enlm uny reasenalle swell,

':H'I y I §

wealher, or in

My fulure pl
detatls, bul in

s A

neveszarily vagne as lo ex
cpperan] mre whal 1 |LE.|,||:|'|-|-4| Ly
ke eareful soundings from
uni] west, avaoidinge all the tracks of
cuapeditions, and to seleel the pvssille
foeation in the ricluest parl of the Tlwmboldt Current
nael ran Uhare unlil we have seeamalnled as com-
leelge as possibile of the oeean life from

Framamnn
e r

LT

b the Dolboa,
cerar im regard o the *-|Ii|'- wits Ll waler
1 apile of ceonomy, the fresh waler
rives onl before Dwo-thirds of the coal has bheen ased
up 1 lni= Ay I il mecessary Tor us o relurn for
more waler, | wi Toil Lo encounter rain-storms,
I sueh a itingeney 1 shall see that Every 4|.|I1. nf

e

i different roule. thus vielling new

sl arri faarH e

Ailer irk read U feel thal i some
respects understales the value of the resualis
lremdy obiloined,  In -_|-i|1- af e anfavorable con-

ditions noted, teamwork in homlling the complicated

aecanoeraphic gear has  been hipghly 1||'|.:'||||n-|;| wil

that ihe operalions of soundim dredging, frawling
anl | resl nre mow 1|I-l|1||l;_"|||:n. undherslood v thase

ged im the work,  Again the swarming life of
the plankton has been o |'l.'!||.|1. studicd amd a greal

body of observations made and recorded,
It is almost impossible to convey an adeiquate e
of the beauly and ioterest of the deep-sen nmd other

fishes already seenred,  Although it will be necessary

A sirange ghost erosincean as thin as roand as

Lransparcut

as glass.
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o return boo tle Surgnsso Sci Inter in lhe season,

we even now haove a falr specimens  and
many  color drawings for o sleiking  Sarginsso ex-
hihit, Fach mwember of e stall bas had leisore aml

on definile problems amd to fil
wealion with the resl, Al
! b eonfldence Loward snecess,

Mareh 28, 1825 —Noon—Sleaming  through Tann-
i Canpal,  Arrived Balbog in affernoon and sablecd
feon there 1|i:__’]|| of March 28, 19235,

Mareh 20, 1925 —MNoon—Latilade 7 15" Narlli—
Longitude 79° 56° West,  Sailed from Balboa, Pacific
sitle of the canal midpight 281L=201hL.

Mereh 31, 1925 —XNoon—Latitade 37 23
Lopgilude 85 38 Wesl,

On Mareh 28 we made the bransil 'of the Panmnn
Canal and o e bo investigate the life of Hhal
part of the Puacilic whicl, gl on e e ko,
i= traversed in oo portherly divection by the cold
Antarclic stream konown as e Flambald! Cureenl.
This is # reversal of conditions hronghl abhout by
the Gulfl Stream, amd s responsible for many para-
doxical facls, sueh as Lhe presenee of those anlarclic
creatures, penguins, living aml theiving onder the
intense heat of e coualerial sun,

(i the third morning of our Poacifie vovage we
wioke at dawn o an amazing sight,  Stretehing to the
horieon, a parrow line of foom i el acrozs Lhe
|l|.ll.'iI| sea, with ‘-!Hllllihl_' whila nys l.1|;_|:1|i:]'|F up
through the froth that marked the meeting-ploce
two greal oeean currents, presomably the Mexican
and the South I".r|14||||:1"I|||:. These two stremms within
e sen, wider than uny rivers in the world, bore
along a vast population, and at their junction the
traffic was more scething than at the intersection of
any human thoroughfares,

Bits of Hoating preckage abounded and cach was
a focal point for n hundred different sorts of animal,
Schools of fish Tifked in the shadow east by plank
or log, the smallest onez nearest the centre, where
H'Ir"l.' darted about .in::tl'hirlg off the barnacles, worms
and erabs that elung to every inch of the sodden
wood, Working out toward the periphery of Lhe

m.lFl-lI'll.lll.]I‘- Fov Wi
Binself for efeciive
lonk forward with

Nurth—
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cirele, the predatory fish inereased In size, feeding
T thelr smaller fellows, antil the maximum
was reached in the swifl-gliding dolphin fish, five
or six feel  long, . whose green and pold seales
gleamed  dazelingly a5 they doshed in oand out in
cannibalistic ralls,

On many sueh pivees of Nolsam perched  gannets
of twao or Theee ‘-|1l'n.'il.'-, lon gorged with coasily oli-
tined food  bo rise even when the dreeforne alomost
brushed theie resting places.  ere ond there hivds
role Lhe small swells, gquite uneoneerned  alwal e
fins of sharks thal croised leisovely around e,
(nly when the enormons phenomenon of onr ship
bore straight down mpon themn conld they  summnoig
Crer iy I-.III|:|]| their well-fed bodies Trom amder her
forging baw,

For two davs the dreeturvs drifted in Lhis [ertile
territory, while every waking moment was oceopicil
i entheringe -‘lu,'-:'i:||4-||-‘_ Ton Ul A laimbie wees Tund EBeven
aveaslomed o deag onr bow-nets  just oander e
sttrfnee for an Wour of order o wathor a
tekcderate ammonnl ol '||!.|I||-.|HII. ere fifteen winules
of lowing was mople Lo (611 e line =ilk nels and
e baltles B al the emibls of them wilh suel a0 mass
of organi=ms thal the mere wmtlter of sorting Ui
was the work of howrs.

i
lwo, In

Under the term Splankton™ is ineboded all those
forms of life, wostly small in size, whieh dreift 1o
amd fro in the oceans wherever the eurrenls earry
them.  Many kinds of crustaecans, ot adalb and
Frvale the wyrind species of _'||.'|[I'.Ii*-\.i'| amdd tunicales,
Tnrval fishes, single-celled animals, cerloin mollnsks
these amnd alhers are classed as ‘||:|I|'||.1III|. simee H'Il.':.'
swim bt ool sirongly enongh oo connter o e
currenls, Whiere !|.|:|!'|1.;t|s|'| i abumidant, there will
the fish be plentiful, as the smaller ones fecd apon
the Liny «drifting organisms, and are in turn Ted
wpmrn by |:|J';1'1' fish, the evirele |:ll.'il'|;_’ |.'nu||}|||.'|4'|:1 whien
one of the big maranuders dics and fornishes  food,
il ondy for his fororer viclims, boal for the minole
ereatures that he would have disdained as nowrish
menl.

A opuiss of life caught dn a pail from the wonilderiul o
riont-rip in mid-Pacitic,  1n this
anaile, jellyfishes and o muliitude of wther creatures.

II-IZ!'I sErome Were 1l\1| iy
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A CHEMICAL LABORATORY ON THE ARCITRUS

Miss . Segal distailling water in an apparatus of ber owu construction, for vse in her work in the ilwids

of decp-sea  fishes,

In the Atlantic we had been worried constantly
by the fear that the plunging of the ship, as she
wallowed in the hoge swells, would put an un-
bearable strain on tﬁr frailing nets, lere in the
Pacific we had a summer sea, day after day, with
hardly a ripple o disturh us as we used our varied
paraphernalin.  ‘This ranges from  small surfnce
nets munde of the finest silk to huge cumbersome
deedges of rope on heavy iron frames. Between these
two ecome trawls of various sizes and shapes for
sweeping the walers belween the surface and Ihe
preat depths or battom. Our forward deck is com-
letely given over to the mochinery necessary to the
{mmiiing of all the tvpes of net with which we dip
inte the mysteries of the sea—winches, drums, auto-
matic towing devices, booms, blocks and tackle, An
iron framework with a rail waist-high around it ean
be raised and lowered on the bow, so thal one can
stand o foob or Lwo above the water and with dipnet
ar I'Hlflfl“ﬂl'l SECUTE EIN"I-"iII".-"“R at close LU

This platform, which resembles the pulpit that is
used for ealehing swordfish, was a favorite spol while
we lay in the strange current rip,

An extraordinary feature of this uncharted zoolo-
gist’s paradise was the narrowness of its  limits
and the sharpness with which those limits were de-
fined. A few virds on either side of the line of foam
the water was comparatively barren of life, yet
the line itself secthed with billions of creatures,
clinging to its erralic angles as thm.rﬁ_-jh mgnelized,
The plankton was, of course, irresistihly swept there,
and as for the larger forms, there is no stronger
magnet in life than food,

Somelimes greal patehes of the water were colored
a deep purple by incredible pumbers of delicate

Jullv-fish,

A long bhamboo stem that we hrought
aboard bore elusters of pale pink, white and vellow
poose-barnacles on every twig, so that the leafless,
rotting branch looked at a little distanee like a spray
of cherry blossoms,  Flying fish, glinting blne and
silver, skiflered on all sides, and in the middle dis-
Lamee o lorpge sehool of porpoises deseribed  their
heautitul, easy ares over invisible harriers, now and
then hurling themselves elear of the water for the
pure jox of play,

Four large sharks loitered round and  cound  the
ship in deliberate fashion, and from e hoom we
paidl oul string with picees of meat for bait,  They
came as casily Lo this toll as o donkey following «
proffered carvot, amd by pulling in the tempting
mors¢l twir feet in front of the eager blunt snouts
we bronghl them to the surface directly under our
feet, so thalt we conld wateh the movements of the
brilliant blue pilot-fish that with uneanny prescicnce
anticipated every movement of thelr huge patrons.

The shark has even more literal hangers-on in the
persons of the shark-suckers. The big fish can sel-
dom be lonely, for there is searcely a shark to be
found without at least one of these parasitic attend-
ants, known as Remorn, These fish exhibit one of
the most marvelous adaptations that we know, the
dorsal fin having beeome metamorpliosed Into a fat
plate wilh numerons ridges which transform it into
a powerful sucking disk, With this they attach
themselves Lo some portion of a® shark's shagreen
skin, and there they presumably [®&e and die, unless
misfortune overtakes their host,

Late in the afternoon a long, feebly writhing body
was seen drifting slowly on the surface. The small
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LABORATORY OF THE I'MOTOGRAT'HER

Besides the regular photographic cquipment, the question of motion pictures was carcinlly consubered.  E.

Schowd=ack, why made the film “Graszs,”™ was engaged 10 handle the cinematographic work of the expedaion,

boits were too far away to anderstand our frantic
sigrnals, w0 all we could do was to hope that it woald
drift down on the shin, Luck was with us, for while
we witlehed breathlessly our first sea-snake passed
so elose nnder the boom that Dwight Franklin
seooped 1L in with a long-handled nel.

In the course of two days in the current rip we
captured two more specimens of these marine rep-
tiles.  They have a wide distribution in tropical
walers, and in harbors of the Malay Stabes, it is said,
they elimb the anchor chains of vessels and bite the
seinien =leeping on the decks,

In the cvening we lowered a strong are light over
the companion ladder amnd walched the gradual foens-
ing of ereatures attracted by the brilliant glare.
The first to areive were the little halobates, the only
kind of marine insect in the workl, A relative of the
waler-striders that are fonnd in fresh-water ponmds,
this small mariner is born in mid-occan, spends his
life in fearlessly navigating the deep and when he
divs sinks for the first time bencath those waters
over which he has pdided night and day for all his
little apan.  The most extraordinary fact about halo-
hates 15 the ense with which he ean be drowned.
Lot one drop of water fall upon his back and he §s
doomed and  helpless.  Yel myriads of them dart
about, hundreds of miles from shore or shelter, sur-
viving the waves and spray of storms by some in-
explicable miracle.®

Une surprise of this current junction was saved
for evening, Strogge-looking elusters of pale objects
that flonted by in great abundanee proved to he
argonants or paper nantilus, elinging o each ather
in strings of eight or ten.  The delicacy and beauty
of their translucent shells make an incogruous frame

fur the little octopus badies with writhing arms and
huge staring eves. Oaly e femnale is possessed of a
shell,  She secrctes fhe fragile covering from &
special pair of avms for the sole purpose of shefter-
ing her egps.

Large nuwmbers of squid were altracted by lhe
light, most of them brongy red in color aml ranging
from Wiree inches Lo as many feel in length, Although
their swimming speed is great and their ability o
dodge instantly in any direction is unlimited, we
seenred several small ones in the net and harpooned
a three-foal one.

We have discovered a new island, which we have
named Oshorn [sland after Prof. Henry Fairfield
Oshorn, President of the Ameriean Musewmn of Natu-
ral History. On the islamd we visited an albalross
rankery and eaplured two live birds,

We reluctantly left this magieal spol, where we
hadd in less than forly-cight hours collected more than
forty species of fish and uneounted mumbers of in-
vertebrates amd consoled ourselves with the vow Lo
return and investigale ils wonders further,

Aprit 4, 1925 —Noon—Latitude 0% 10°. Soulth—
Longitude 90° 05 West,  South  Sevmour  Island.

April 11, 1925.—Noon—Latitude 00* 17" Narth—
Longitude #0% 02 West, OfF Albemarle Island in
Toss fathonms,

At 1 oelock in the morning the secomd officer
roused us to look ab o falnt, pulsating, rosy glow in
the southwest. Hearings located it as on the por-
thern end of Albemarle Island, aml at sunrise we
weighed anchor amd sel oul to investigate.  Our
punnet friends, who had found the drefaces o de-
lightful resting-place during all our slay, were
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SEA BIRDS OX THE RIGGING OF THE ARCTURUS

The pannets found the rigging of the ship a delightivl place to rest; and reluctantly gave it up when the Arcturics
catbedd away from the Galapagos,

reluctant to leave us, and at least two dozen bare
the nervous strain of our noisy departure and with
great fortitude elung Lo masts and davils and rode
out into the Pacific. Several hoge devilfish Aoated
slowly past. procefuly  undulating, and flving fish
fifteen inches lomg, with lavendar-pink wings, sealed
from under the bows,

At dusk all eves were eagerly fixed on the south-
wesl, straining for that glowing point. It was there,
elearcr and wvearcr aml strengthening with every
momment of growing darkness, On our previous vovage
to Ahis archipelngo we had seanned each erater-
istand hopefully and tried to Imagine that fiery sun-
sel streaks and wisps of tattered clomd were the
glow amd smoke of an eruplion.  Now we could
hardly believe in our good Torlune, that o veleano
should actually brealk onl while we happened to he
near,

Comparatively few croplions in this archipelago
have been wilnessed, considering that it is of vol-
canie origin and that there mupst have been hundreds
of dislurbanees sinee it was first discovered.  From
the circumstanees that the Inea Tupac Yupangul
numedl one of the islands the Island of Fire, we
presutne that his were the first lnman eyes to wit-
ness an erupbion in this bareen place.  An old Boston
sea caplaing, one Awnsn Delano, reported such o
phenomenon in 1560 on Albemarle, and a splendid
deseription of an awe-inspiring  outhurst on Nar-
borough was written by Benjamin Morrell, who saw
it in 1525, But there is no reeord of any one having
seen subterranean fires break out on the northern
el of Albemarle, the point to which we horried now,

Al dawn we were within ten miles of shore and
could make out the individual glowing spols before
the sunlight extinguished their bright eolor,  "The
huge tumbled eloud hung persistently  over what
seemed to be the centeal crater, just over the shoul-
der of the long slope that connected the two noethern-
most mountaing,  We nmoed these bwo Mount Wil-
liwms and AMount Whiton, after Harrison Willinms
and Ienry D. Whiton, two of the gentlemen whose
generosity made possible the voyage of the drefurus,

The long sweeping slope was thickly sprinkled with
small vents, which steamed and glowed in imitation
of their larger fellow. Volumes of stemm poured
from freshly ejected piles of rock that even in full
sunlight showed sullen red, like new-tdeawn slag,

As soon as the Caplain announced thal we were
as near shore as safety would permit, three of us
set out in a small boat Lo find sone feasible landing,
The abrupt banks of old, coli lava that lined the
coast urned into frowning cliffs as we drew near,
anid heavy breakers dashed agninst them in oo way
that made us sheer off time and again from cer-
Lain smash,

At last we found o liny cove, protected by an
arm of lava, where the waler waos a8 quiel ns a
pond. A heron eyed s, unafradd, as we stepped
cisily ashore under o hoge monolith,  Tee-Van and
I put on our hobnailed boots and sel as our zoal
what we thought woas an upambithus mark, one of
the bigrest, bul also one of the nearest, craters,
which from the ship we had placed as being pos-
sibly two miles Crom shore, At first we walked over
great smooth slabs of gray-green lava, the deposit
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LAKE ARCTURLS

A crater lake discoversd on Tower Island, Galapages Archipelagn, Ty Dwight Franklin,

of eruptions of long ago.  Across this we went
easily  enongh, almost briskly,

The nexl terrain was o more recent flow, i0 such a
smoioth word ecan be applied to an incredibly rongh,
rubbly, friable mass of red-brown lava, strewn acres
wide and yards deep, without a smooth inch any-
where, and every spobl ready lo topple and crumble
at a touch,

The land quivered with heal.  The equatorial sun
beat down. and immessurable fiees below  groumnd
poarred up. The hlack skyline of lava on the shoulder
of Mount Whiten had a quadruple outline that
danced up and down as though some gleantic hand
shook a fexible rope.  Boked from above and be-
low, we staggered on, missing our footing and fall-
ingg uncounted times, unable to sit down and rest
for the inlolerable heat of e rocks,

We no longer talked of the big crater, but bore
off Lo (he sonth, making for the nearest, no matter
how small. OF life there was prnrti allv none, though
I saw one yellow buttertly unbelievably  fluttering
through the heat waves, and here and there small
|‘H-t1-'lll.'5 i J'I‘J.‘IJ-}' griss haed sommelow obtained nour-
ishoent sinee this lava bad eooled,

We had browght no food, but our canteens held he
only form of nowtishment in which we look any
interest.  To appreciale the flavor of warm water
from an aluminml cunteen, it should be drunk hali-
way up the side of an active voleano, with the ther-
mometer approximately 150, Epicures should know
uf this

Al last we neared our goal, the pitiful little erater

which we had scorned when we set ont so briskly
in the early morning.

But this entire locality was giving forth a stealthy
loxin, A dozen thnes we hurricdly changed direc-
tion as things began (o turn black before our eves
and o digey sickoess warned  us that we  were
hreathing the imsidions fumes, Doggedly we plunged
ahead and finally  reached e spot where molten
lava slowly Dboiled abt the bottom of o narrow fis-
sure, We dared nof stay and we were capable
of going no further,

We lingered for several davs off shore, gelling
moving piclures and paintings of the eruplion in
its various phases,

Our voleans did not  hecome any  more  violent
as the days passedl, bul eontinned o burn In a
steady. determined way; amd as our supplies were
running low and there were certain ”'i“'E-"'i that st
be accomplished before we were compelled to re-
turn to Panama, we reluctantly steamed southward,

April 15, 1925 —Noon—Latitade 00° 32" North—
Longitude #1° 06" West, OfF Abingdon Tsland in 411
futhoms,

April 16, 1925 —Nuoon—Anchored off Tower Tsland

Galapagos ."|.r1‘||i||t'|.'|,':u. Im the cquicl walers of
Darwin Bay we wsed the diving helet for the
first thme.

Here is a brand-new sensation (hat should be
recommended 1o every Dlasé soul. 11 15 like nothing
else o the waorld excepl a dream, if o drenm ean be
suiel to be in the world. Instead of the loge, cum-
bersome suil in which we see divers encased in prie-
tures, this outhit consists solely of a copper helmet,




AT

Gl 3ans At AR BTG L0 pHY sanpey Lo i

i

mOffLy
1l f Spngs
LAKTIIH OXIANT 3HI DXISN

_J.
i e Ln__._..n_._..__.._. {4 U...n ol __u... il ._..__._hgt_- .n_n_- nu_.

d .

il ..'_-..H.

[112]



ZO00LOGICAL SOCIETY

In: n bathing suit or, if you prefer. in vonr usuail
cluthes, you step over U slern, hoping  that the
man at the paonp b5 oot absent-minded,  The de
seenl of the fiest fow rangs of the ladder i accom-
panied by a sensalion in the ears very reminizeent
of the Hudson Tube, bul that s easily  overeome.
The use of this deviee will surely prove invaluable
tin the stwdy  of shore fishes, and T hoave ilrendy
made hundreds of notes on their habits which 1
conlid have obitained in oo other wav,

To remain for minutes submer in o foreign
meddinm s "'!Ni"--lll'llr to beinge leanslated Lo another
planet.  The gurgling of the air forced down Lo yin
15 forgoften in the intense .||.h.|'l:'|t1i1_|||. of taking in
this new worlid, The refraction of e light makes
all ohjects seem unnaturally large. and upparentiy
You stride over mountain peaks in walking from
afe rock o anclher,  You deliberate per-
foree: your gestures cannot be otherwise than grace-
ful. There s something freesistibly funny in waleh-
ing, through the glass-boltoned boal, o creature who
in his natural element s an aneular, awky b samd-
mal, but whe now Is wafbed along el
arins floatinge :]:I'l.'.'ljllil:c m a sort of
rhythmie dance,

Baeoine

The denizens of the submarine world seem lo have
no fear of (he phenomenon thal  descends AL
them, In fact, they pay it wvery little attention
unless you provide something atiractive in the way
of foml. 1 stood In o lava convon holding o froge-
ment of erab in my hand, and in bwo sceonds was
siv surronnded by elowds of fish that T could sesreely
A ”Il‘llu_:_:ll the plass windows of the belmet. Al
around swamn fishes ~black and gold, red and bliue,
blue ami yellow—brushing against my fingers. ax
they togped al the delectable morsel Uhat 1 eld,
A few fect away an enormous herd of vellow-tailed
surgeon fishes browsed over the rocks, all facing one
way amd moving slowly fogether like 4 herd of
grozing caltle.  Seattered among these were block
anel white and orange and purple angel fshes, also
pulling at the algae that covered the rough, black
rocks,  In Whe dim amd clomdy distance moved olher
shapes, too far away to be seen ms other than dark
shadows in a milky fop.  Underfant lirge gabies
skipped over stones. and o moray eel writhed into
his black cave,

Swildenly o large dark form slid rapidly across
my very restricted horizon. It Iooked alarming, 1
findd that when T am firmly seated inoa stanch hoat
I am quite certain that a shark would practically
never attack a man.  Buob sunk in twenly feet of
waler, eneased inoa helmet which allows me to look
only straight before me, that qualifving “practically™
lovms large, almost as large as this black, swifily
appronching shadow that rolled on s side and made
for me. Just s it sheered off 1 saw that it was o
hig, curious sea  lion, .\Imuiing past, with folded
flippers. so close that I almost hrushed my legs.

Small sharks came to investigate me, but my
assistants in the boal kepl a vigilant wateh for any-
thing large enough to be alarning.  This submarine
hunting requires a speeial techuigue, and it was some
tiowe before [ learned to allow for the densily of
the water, which sfowed my motions <o mwuch, and
which hindered the fish not at all.

Every one has fad at feast one experience which
he afterward finds it difficalt to believe really hap-
pened to him.  Hepetition fails to dull the edge of
novelly in diving.  If 1 were asked to prescribe
for the worst case of sophisticated world weariness

BULLETIN L1

imaginable 1 shoolt without hesitalion wrlte: IR,
One diving helinel,™

April 24 1825 —Noon -Latitude 17 &1°
Longitude 9% 51" West, OF Hood Island in
falloms,

Apedl i, 1025 —Noon—Latitude 01% 47 North—
Longitude 87° 16 Wesl.  Steaming for Canal fone,

May 2, 1925 —drelurvs arvived at Panama.,

May 7, 192 Iteport for second quarter by Wil-
liam Beebe, Director,

C'olon, Panema Capal Fone, May 7, 1925.—As 1
look over the first riepaort which 1 senl to v, I
reilize. thol our present outlosk on oceanographie
work and results like that of a university
graduate comparved with a Kindergparten child.

D, Gregory amdd T have conlined our eMlorls ""1""]'.1-"
to fish nmd have been able to haudle only a fraction
of the specimens and problems.

Gregory amnd Trotler have concentrated on the
mechanics of locomotion, hoth of shallow and ileep
sen fish, while Segal and I have concerned ourselves
more. parltienlarly with their viability and  habits,
Naming has heen a constant source of trouble for so
many are new species.  In the Galapages zone alone
we have increased the number of deep sea fish from
bwenty=five to over one hundred.

Dir. and Mrs, Fish have done invaluable work in
Loking the fresh fows and hanls and in a few hours
listing, down o genera, the chicf components of
invertehrate animals. This is wsnallvy done months
afterward by many specialists, if indeed it is daone
at all. S0 before anyihing s placed in preservative,
anid while most of the organisms are actually still
alive, we know exactly whal we have taken in a2 mass
of what looks like a thick scarlet, salinon or grevish
Jelly of myriads of lving. wriggling ereaturcs. The
most corious are given to Schoedsack to photograph,
aor to Cooper, Dickerman or Franklin o paint, an-
ather pereentage is placed in running sall water
aguarivms and the rest labelled and preserved,

Dir. Fish attends to the working of the deep sen
thermomelers, and Mrs, Fizsh as was her ecuslom in
government work at Woods Hole, keeps complete
records of the resulls as o whole,

Tee-Van handles all the general supplics, super-
intends the oceanographie work under me, and is
stuidying the Tunicates—those sleange beings whose
place s somewhere between verlebrates and inver-
tehrates,

Merrinm has entire charge of the deep sen sound-
ing amd all repairs on apparatus, besides inventing
new fish traps and methods for capturing all forms
af life,

Sehoedsaek las taken len thousand feet of moving
picture film and two hundred still negatives, aml has
lost no possible opportunity for depicting oceano-
graphic work,

Miss Cooper has completed one hundred and thirty
colored plates,

Miss Rose has had complete charge of the intrieate
spstem of cataloguing and dissections, the KOII
transparent processes, all the live stock and press
reports,

Franklin and Chetyvrkin have done most excellent
work in injeeting and preserving all the larger speci-
mens in the most suitable flulds, Franklin has also
found time to make cighty drawings of fish and
octopi.  Chetyrkin has collected most assiduously,
has preserved a very beautiful collection of sei-
weeds and has made some of the most perfect fish
skeletons 1 have ever seen.

Soulth—
1,73

SUUing
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Diwight Franklin working with a device used for sweeping minute specimens from coral lamks,

I retained Miss Trobler on the secoml parl of the
teip because e, Gregory had found she was invalu-
able to him in his fchthyvologieal work,  While her
lalrs will be ineorporated with bis, she has proved
one of the most efficient wembers of the staif,

Dickerman, whom 1 brought as o moch needed
additional museled, brainy assistant has developed a
most remarkable talent for painting inlricalely col-
ored small fish, supplementing Miss Cooper’s work
in an entirely diferent fleld and forming & new and
very valuable contribution.

Pearson has proved betler than T hoped or than
Dr. Fwerson promised. e is Merriam's right-
hand man and spends every extea moment of davlight
with his squids and sea-worms,  Gregory  Baleson,
the son of Prof, Willian Bateson of England, made
the trip o Galapagos with us ab my invitation, and
devated himself to jellv-fish and related organisms,
of which he found and preserved about fifty species.

De Cady has had innumerable patienls with small
ills and several wore serions ailments among  the
crew Lo o willi, aond has fulfilled his duties =satjs-
!ut-:-rll}' inevery respecl,  In spare bime he has done

anatomical dissection and has taken charge of one
of the motor boats,

OF Captain Howes and First Mate Melaughlin,
Sleward Croker and the deck erew T cannot speak
too highly, They have worked with us carly and
late, as earnestly and heartily us if they were actually
seientists themselves,
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TANGLES

Acting on my lasp eonversation with Mr, Granl
I visited the Galapagos whenever 1 saw Uhal it aided
my oeeanographic rescarches. We did oo dey land
work whalever, with the exceplion of photogreaphing
the danee of the albalrosses o capluring two for
the Loological Park, besides making what noles we
could of the aclive valeams,

Dir, Gregory fonnd thal the study of shallow wakber
fish wos absolulely pecessary for his work,  The
development of work with e diving helmel has
opened an entively pew Geld, 1 find 1 can descend
frovn fifleen Lo Lhirty feel and remain as long as 1
wish, sitting or walking about, hnrpooning  species
of fish which no hait will attrael anid making notes
on the habits of the vist popnlation which are wholly
new. 1 consider this one of the most important dis-
eoverics of the expedition.  Gregory is as enthusinstic
as 1 oam and as surpreised hat sueh o simple melhod
has not been used for serious selentific cirllectinge
and especially observation by many people,  We
take all possible precauntions against large sharks and
morays, amd where necessary use o wire enge into
whieh the diver can retreat if attacked,

Mo grealer contrast can be fmagined than Ut
between the experiences of the Aretwrus in the Atan-
tic and in the Pacific. In terrestrjal comparison, it
was like going from the desert Inrli!thr.- fertile valley,
We had tossed about in the North Atlantic for six
weeks, rolling almost unceasingly in greal swells that
added tryving complications to the sufficiently difficult
work of handling bulky trawls and dredges.  While
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HALF-METER FLANKTON NET

Mr. and Mrs. Fish, of the U. 5. Burean of Fisberies, are examining the material gathered in a baul of the net.
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we obtainel many extraordineey forms of life in e This
aren known as the Sargasso Sea, e mmmber of speci
mens secmeld  Few connpuared o the homrrs of  Talwr Y 1 =
invalved, nnd it appeared to be e wreong ssason for miade o course for the =ArEass0  sen, but en-

the fauna of this region, W decided Lo take up the  eonntered  sueh heavy  seas and  unsuitable
wealhier comditions as Lo prevent the operation
of teawls, dredges and olher deep-sen apparatus

ends  the  first  Sargasso-Calapagos
crpise,  The expedition after leaving New York

which are cssentially  fair-weather operations,

as have been borne out by other scientifie expe-
ditions, This ficld, therefore, wns aban-

doned amd the Adreturns was headed to-

ward the canal, Uirongh which it passed

on ils WLy Lo the {irl,|:||l.'l_'_'|'ﬂ-i ."I.I'i"li|1|.'].'l2’l.1

on March 28, 1925, A successful trip was

made thirouohout the waters about thie Cin-
|.::|'||:|;_'|rl*- and Coeos 1sland, whieh is thor-

onghiy covered in the foregoing article

and  adds  mueh of  interest

=, amd variety to prior seientifie
research work in these fields.
The Areterus then returned
to the Canal Zone for sup-
plics and further refitting,
asd ab this peint the article

T

work that we had planned to do in the
Pacific, and return o the Atlantic in
the Summer, when conditions would e
mare propitious,

I want Lo congratulate Mr. Yales on
thie towing engcine which has saved o=
the loss of oor AT more than anee,
and Mr. Gordon on the pencral out-
fitting of the frefures. It will not he
their fault if we Tail to make good on
this expedition.

Moy 8, 1925 —dretwrus  outward
hound on the second Galapagos trip.
Arrived off Coeos Island on the 15th
of May.

“Logging the dretures’ ends.

The expedition, after refit-
ting, sailed again for the Ga-
lapagos to complete the inter-
rupted investigations and re-
turned on June 21, 1925, ta
the Canal Zone to prepare for
another Sargasso trip.  The
dreturns will remain in the
Sargasso until the latter part
of July, returning on the as-
sumed date ui.-’iu;:usl 103, 18225,

TWO MEMBERS OF THE ARCTI'RIS STAFP

The upper picture is E. B, Schoedsack, the cinematograpber.  The kower ope s W, H. Merriam, Assistant in Field Wark,
with 3 submarine fish irap which = equipped with elcerdde lights 16 attract lomimouns fislies,
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A RESOLUTION

Passed May 21, 1925, at the Meeting
of the Board of Managers of the
New York Zoological Society

Whereas, It is generally recognized that
financial support accorded educational and
scientific movements is of broad and lasting
benefit, and

Whereas, Funds devoted to such pur-
poses must by their nature call for the display
of the highest type of generosity, and

Whereas, A rare example of such gen-
erosity has been made by a member of this
Board, Ma. Harrison Wittiams, in the unpar-
alleled support given by him to two great
Expeditions, namely, that to the Galapagos
Islands in 1923 and the present Arcturus
Expedition to the Sargasso Sea and the Hum-
boldt Current, now, therefore, be it

Resolved, Thar this Board, on behalf of
the people of New York City and on behalf
of the New York Zoclogical Society, hereby
tenders to Mr. Harmison WitLiams its deep
and permanent gratitude for the wonderful
opportunities made possible to the Society by
his rare and unexampled generosity.

LY
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THE RETURN OF THE ARCTURUS

HE ARCTURES, weith Me. William Heebe and liis .rhr;,r', retirned fo XNewe Yaork |"|'.fﬂ an the 30LH qfn:',l "f

July, 1925,

Thix I"-'-'r.l.'j.llll.fl.i the  areand .f:'jur.fﬁ_.ll'.-' -'_.-_llu||’|'."|'|_|,u that this Socicly hos sonl ol H.lrrurln,l.ﬁ e

Aenerosily nllr MNr. Harrizon Williomes, who eonteibhuted ta it rj'p;lw.-'n’.u of BL50000, and thrangh s f;..r_q-nm'r]'

efforts secwred the balanes From kis fricuwds,

The thanks and rergralwlations of the Socicty ore owe to Me, Willicms, and o hiz asxistant, Mr. Charles

‘l F. Yates, weho AU fre rintended the eofensie finatweial arrangemenle involved,

Mr. Boehe aund the members of

hiz gtaff are entitled fo the Righest eredit for the succesaful conduct of the erpedition,
B this expedition, and by the Galapagos cepedition fn 1023, Mre. Willinms hoas epabled the Zoological
Neeie ty to r;-;-q'lmf ifs metivities foar f.u-lnl.-.lrlrll the care of the Zr_mfr,a_:-ﬂ'rrr." Perk aued the Agquarivm, The n‘:.'rrcfr.-!':,l
o haz abicays had o national, and in foact internotionanl standing, throwgh fts sweccazful efforts in the field of

:.'Hn'lr—urf_fi protection all over the r;f;:.’.u_

Priue te the fon e ditfons rered iy llur‘:.ln--rh’.--q.l' h:’.l Me, Willieems, the elrief ;Jri'q'.lr!r"ffr' work of thie _.‘_\'r.uth!J
aittzicle of the United States. woas the Tropical Research Station in British Guicne nader Williom Beelbe.
Mr., Harrizon Williones' greal inferest in aeiener haz af last launched the ;'\',_.N',-.rlu- an o carcer of world-wide

redenrch solhich, it is te be hoped, will be carvied aul over an ever widening ared.,

AL G

THE SECOND HALF OF THE ARCTURUS ADVENTURE
By Wintiam Beese and Rurn Rosw

HE synthetic log of the Areturns in the last

number of the Zoological Society Brrierix

carried the expedition up to the moment
of leaving Panama for the second time, headed
for the open Pacifiec. The succeeding events
of importance were multitudinous, but for the
purpese of a brief résumé may be reduced to
four; a ten day sojourn at Cocos [sland for
the purpose of studying the shore and shallow
water fish by means of the diving helmet; an-
other ten day period of research at Station
Seventy-four—a point in mid-ocean, sixty miles
south of Cocos, about which we drifted, trawled
and dredged, studying intensively the various
forms of life from the bottom over half a mile
down, and up through the column of water
covering this point of sen bottom, to the sur-
face.

Qur third adventure was the astounding
coincidence of arriving at Albemarle in the
Galapagos at the same moment when the over-
flowing lava reached the sea. The fourth and
last event to be mentioned here was, Sargasso
Revisited, as our grandfathers' authors would
put it.

The comparative barrenness of our first
Sargasso trip, owing to the constant suecession

of heavy seas, was more than compensated by
even the first week of work in the Pacifie, and
the results of the Cocos Island and Station
Sevenly-four undertakings went bevond our
ntmost expectations.

From the very first net that we put out in
the Pacific, material for study poured into the
laboratory, and made us so eager to make up
for lost time that our hours of work lengthened
insensibly.  The wealth of the surface life of
the Pacific was made manifest to us on the
fourth day of the first trip after leaving Pana-
ma when we encountered the extraordinary
eurrent rip, the mecting-place of two great
oceanic currents being defined by a zigzag line
of foam that extended to the horizon. Here
the accumulation of living creatures was in-
credible, and while we drifted along its course
every waking moment was occupied by the
collection and obscrvation of all classes of
vertebrates except amphibians, while inverte-
brates literally in billions often changed the
color and consisteney of the sea. Big gannets
perched on floating wreckage, gorged with the
abundance of food about them; dolphin-fish
glittered green, gold and blue, as they flung
themselves clear of the water in purspit of

[119]
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i Chatham Bay, Cocos

skimming Hocks of blue and silver fving-fish:
great schools of dolphin-mammals rolled and
curvetted like pasturing celts in undulating
azure fields; wvellow and black sea  snakes
writhed just below the surface, and patehes of
bright purple water attested the presence of
uncounted myriads of jellv-fish. At night a
powerful electric light, hung over the gang-
way, was a magnet which attracted fish of all
sizes, paper nautilus, bronze-red squids, crabs,
worms, and hosts of tiny, transparent erusta-
ceans, It was here that a huge squid sprang
out of the water, apparently reaching with
wide-spread tentacles for the line of earnest
collectors busy with nets and harpoons. We
captured numbers of his smaller fellows but
were  unprepared  with  any sizable
enough to combat this staring-cyed monster.
The study of the shore fish of Cocos, and the
deep-sea hauls of Station Seventy-four revealed
the wvalue of combining these sharply con-
trasted methods of researeh.  The diving
helmets proved, beyond doubt, unrivalled means
of observing the life of shallow waters. Dr.
Gregory and 1 had vied with each other in
vur enthusiasm and cagerness for being sub-
merged along the wonderful coast lines of
Tower, Hood, and other of these lava bounded
islands, and now we revelled in the coral reefs
of Chatham Bay, Cocos. Altogether we made

Wi E LR N |

Islamdl
I with a mass of tropical vegert
razor-pras: growing rank spd detse w
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between Panama and
o tall figtrees nnd palms, angled lanas
a leight of cight feet.

I k=ler 1= half-way

over one hundred descents into this world that
was 50 unreal and beautiful that the recording
of its crowding impressions is most difficult,
T'he contrast in the two lines of study was strik-
ing, As we recorded in an arlicle to the Times
(N.Y.) not long ago, in the one case we stepped
over the side of a small boat and floated gently
down, fifteen, twenty or thirty feet to the hot-
tom, where in these clear waters the visibility
was good for forly lo one hundred feet in all
dircetions, Here one could choose a comfort-
able seat and wateh the eolorful and varied
life of coral and lava, select the species or
individual that one wished to ebserve, and very
possibly end by eapturing it for close examina-
tion in the laboratory., The deep-sea work,
on the other hand, was a game that must be
played blindfolded, a sort of wathybial grab-
bag with the added theill of a Christmas morn-
ing anticipation. A trawl put down to a depth
of seven hundred fathoms mav feteh from the
depths amazingly formed creatures, grotesque,
beantiful or monstrous; or it may contain
nothing at all. Perforce we only grope
blindly, aided by a knowledge of the sort of
ocean bottom on and over which animals are
most likely to be abundant, and guided to some
extent by the work of our predecessors in this
field, but all the same playing at blindman's
buff in which the human animal is always “it."”
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Prate 1. BUTTERFLY FLYING FISH
Painted by Herew TeeVax

This fAying fish, as yet unnamed, was taken on the Areturus in a suriace net, in mid Atlantie.  The brilliant colors

which fade a few hours after death, were recorded by Helen Tee-Van, and the fish represents one of the most gorgeously

colored species known. Not enly was the pink color of the body changeable, but even the bright spots and splashes on the

wing fins=—the¢ pectorals and ventrali—came and went, increasing and diminishing in intensity like the Aeeting hues of the

aurora borealis, The curious black ngp;mlagt‘ near the mouth indicate that this individual was immature, these mysierious
B

moustaches disappearing in the aduolt

Unusually fish of this family are blue atove the silvery white beneath—the eolors of the sky and sep—a protective cloak
most necessary to shield the wearers from the ever-present danger of ravenous fish beneath and voracious birds above, At
night we had {requent tragic confirmation of the perils awaiting them. Flying fish were always amang the first to be
attracted to the circular glow of a scarch-light upon the water, and soon afierwards small, sinister torpedos of squids
would appear and launch themeelves with projectile force wpon the terrorstricken Gsh,  Scldom did they miss, and quicker

the eye could follow they would reach and seize their prey.

In the marvellous current r;y which we discovered in the Pacific, a tiny inch-lung flying fish was abundant, whose

s

relatively great spread of wing was pure white with two black dote, recalling vividly the white Pieris butterflies of
fielids Wittiau Brrn,

| our ge b
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Upper: Prate 1L

Lotwrer:

THREE LUMINOUS FISH BY DAY

Foare IV, S0UID WITH DEFEXSIVE SMOKE SCREEN

Fuainte

d by Heiex Tee-Vax

e
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Lipper: Prare III. THREE LUMINOLUS FISH BY KIGHT

Lower: Prate V., DEEP-SEA PRAWN WITH ITS LUMINOUS CLOUD

Fainted by Hrrex Tee-Vax



Peate VI BLACK AXD SCARLET FATHEADS
Painted by Isamel Coores

One of the mosp constant differences between wild and domestic animals i5 in the distribotion of coloration,  Wild
creatures have bilateral symmetry, which is a shorthand way of saying that the coloring of the two sides of the body is
stmilar. A _bird which has a white bar on one wing has it also on the other, a zebira striped only on one side is incon-
ceivalle.  Yet, as in almost everyihing in nature, we now and then run across exceptions, so conspicuous and unexpected
thae all our earefully built up thenrics seem in danger of tambling dewn.

Early In my experience in diving in the shallow waters of the Galapagos, on the Arciwrns expedition, T became familiar
with stocky fisk. one of two feet in length, of a beilliant scarlet color. They were characterized by o eonspicuous bump on
the forclesd which has given to the group the rather unlovely namie of fathead, Technically it is known as Bodiasus
ecfencheri (Valen.) On another descent into the water | was surprised 0 see a jer black individusl swimming about
within a few feet of the window in my copper diving helinet, and a few minnies later a particolored fathead drified inwe
view. Aliogether T made notes on abomt fiflty individuals and except for 0 few solid colored ones, no two were alike, In
this they recemMed the color wariations of demestic goldfish, and the symmetrical spots and markings of caitle, horses
and dogs,

There are all sorts of aspects of this sobject, other than actual symmetry, such as the change in coloration of the
flounder as it shiftz from a vertical to a bhorizontal cutlack on life, and the astounding individusl variation o the fAghting
capes af male ruifs.

When we see how suceessful the fatheads are in competilion with other fsh. and woder the same conditions of environ-
ment, we fealize that the more usual symmetry of pigmentation may sometimes he less a life and death necessity than a
physiological adaptation. or equality arrangement, The subject is one of absorbing interest and for wears 1 have gathered
acts which may ultimately yield some interesting generalizations. Witirad FEcEE
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Cocos, showimg the momh of the

Chatham Bay,
i have

amd £hags of

Cocos Island is a tiny serap of densest tropi-
cal jungle afloat in the Pacifie, five hundred
miles from Panama. A foeal point for tales
of buried treasure, it might well be also a
center for poets’ dreams of Lotus Land, and
nothing more lovely can be imagined than its
coast line of lofty, thickly wooded mountains
and precipitous eliffs where for every mile there
is a foaming-white cascade, that scems to fall,
and pause, and fall again as it tumbles to the
L4

The members of the drefurns expedition will

speal]l moanseain stredam  at
watered i the past three hundred years
have obl records of ships and dates e deeply inte them

which scores of mwrates, whalers
All the large boulders along the heach

never forget the Battle of the Boobies at Cocos.
On several evenings of very heavy rain while
we were anchored in Chatham Bay, the nom-
berless gannets or boobies evidently considered
that the lighted decks presented superior at-
tractions to their deluged homes ashore.
Through the blackness of the downpour they
converged upon us, with raucous squawks, and
crashing heavily aboard, waddled into labora-
tory, library, cabins—anywhere they found an
open door, and proceeded to carry on their
quarrels as though the expedition had been

A Double Page of Ocean Wonders.—Luminous fish are nor
confined to the depths of the ocean ght after night on the
Arctarns 1 captured bundrads of wario 114.{‘I-l.'- i Myctophids

—small minnow-like fish—non the very surface. A1 dawn these
would deseend below the reach of the light rays, 1o reascend
oiily at dusk. In Plate 11 a pair of these small Iuminous. fish
are seen pursued by o larger, darker form.  This plate shows
them by daylight, while the =ucceeding Plate 111 across the
page reveals their remarkable lighting systems as geen in the
dark, The larger fish s known as Astronesthes, the Eater of
RBiars, & name appropriate both becanse of myriad eon-
siellations which twinkle from its hody, and because its food
consists wholly of the star illumined ill:tm hids. It follows
the immense schosls of these fish op to the surfsce at migh:
amd down again in the daytime, 1 examined several :Imrn

Astronesthes amd in every case a fullsized wninjured Mycto

phid was found in itz stomach, Two unexpected things about
the ]“{ht, af Astronesthes are the brilllant luminescence of
the fins amd of the stem of the chin barbel. The tip, con
trary 1o what has been thought of it heritofore, is not hami-
nousz, but probably of a tactile nature,

The Myctophids have a complex system of lghts, subserv.
ing. as far as 1 conld determine, at least three distinet func-
ticns. ‘The almost solidly glowing ventral sheet acts both as
an attracting focas for small forms of life which are used as
fuod, and momentarily to blind a pursuer, when by a swilt
turn the Ash flashes its broadside wpon s aszmlant. The
sparse latcral h“_-rn;:lyph.n are characteristic of esch species
amil probably function in the recognition of members of the

samme schonl, while the brilliant seales near the tail are sexual,
in that the male has them above amd the femnle =ncath.,
When we know mores about the ways of these strange litthe
night lifers of the sea the hundreds of lights upen theic bodies
will doubtless revesl even mure intricate meanings.

The two lower eolored plates on the double page, Plates
IV and V, illustrate one of the many sirange contrasis in the
habits of oceaniz ereaturcs.  Near the surface in daylighe
we found many species of squids—some only an inch Jong,
athers giants up to eight feet. When these creatures are
threatened by an enemy their vsoal method of protection s
to throw ool a smoke sercen of sepia ink which clowds the sur-
rounding water and blinds their assailant, In the subsequent
confusion they are wsually able to make good their cscape.

When we Jeseend Lelow the level which is lighted by the
sun—where evea wltra-violel rays are no longer present—any
deience such as a scpia cloud would he uscless, In these
black depths new methals have been evolved, one of which
T have illustrated in Plate V by a deep-sea prawn, ‘hen @
fish or other enemy attacks this scarlet crustacean, it shools
out from a series ol glands, a Lillowing lominescent clowd
which ?renda rapidly 1o all directizns through the water, and
so blinds the eye of the onlooker that in the :urmundmu
aceentuated darkness the prawn, elad in its invisible scarlet,
finds ready sanctuary. Far out at sea and deep down in its
depthe we thus find the exigencies of life and death of small
ocean people contrelbsd by a pillar of smoke and a pillar of

fire,
WitLrasm Heeng,
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Malten lava Aowmg aute the sea from the slopes

Albemarle. The nine outlets were twemty foet across

and seaslions were being killed o the boling

planned especially to benefit them with a warm
and dry arema.  The silken swish of wind-
driven rain, the thud and shrick of newly-
arrived birds, the thrashing of powerful wings
as they fapped against the deck-houses or en-
gaged in gladitorial combats, their hisses and
sereams when approached by us, and the shouts
and helpless laughter of the cmbattled seien-
tists, would have made a phonograph record
that no uninitiated listener could have ex-
plained. The really distressing feature of these
evenings had to do with the inevitable reaction
of these birds to fear or excitement. No
sooner would they find themselves in these un-
familiar surroundings than they would disgorge
the most recently eaten fish, whether as a pro-
pitiatory offering to us, or to lighten their
weight in readiness for flight or battle it was
not difficult to say!

We spent hours picking up the boobies by
their wing-tips, whirling them  around  our
heads and spinning them forth into the night,
from which the majority of them promptly re-
turned. In the morning there were always
dozens of the invaders to be ejected, but nothing
seemed to discourage them as long as the storm
lasted. A rainy evening and night at Cocos
was sure to be spent in a hand-to-wing contest
for the possession of the Adrefurus,

Two red-letter davs which followed were

ardl one hundred feet above the sea.

of  Mounts Williams and Whiton on  noeribeastern
Fish, ociopus
sta-wiater when this photograph  was taken

when a  forty-foot, rarest-of-the-rare  whale
shark rose unconcerncdly alongside the Are-
twrns, lingered until a half dozen of us had
fixed color, shape and size in mind, and then
slowly sank from view; and again when three
of our number harpooned a ton of hard-fight-
ing devil-fish, and we were able to study it at
leisure on the deck. It measured exactly
cighteen lect in extent, and was the mother of
a bwenty-cight pound infant which would have

been bern within a day or two at the most,

The most wonderful experience of all was
the acme of the eruption of the Albemarle
voleanoes, On Faster Sunday, as [ have already
narrated, we watched dozens of eraters and
fumeroles seething and smoking on the slopes
of Mounts Whiton and Williams, 1 attempted,
together with John Tee-Van, to reach one of
the largest, but only with greatest diffieulty
and in actual danger of our lives were we able
to elimb to the nearcst and smallest. When,
almost overcome by the noxious gases and the
hieart-hreaking struggle over the lava fields, we
limped back to the Adretwrws, we thought we
were through with the outhbreak, except to revel
in its magnificenee as long as we were within
gight for the next few days.

But a new surprise awaited us, Nine weeks
later, also on a Sunday, after leaving Cocos on
our second trip, we returned.  As we rounded
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the northern point of Albemarle, carly in the
morning, we saw a distant spot of white, too
high and too sustained to be explained away
as dashing surf. As we drew nearver, it rve-
solved inte a series of smoke-columns, appare-
ently rising from the sea itself. Al the morn-
ing | watched from the erow’s-nest until we
were abeam of a stupendons spectacle.

During our nine weeks' absenee, the lava had
crept seaward, cooling rapidly on the surface
until it had formed tunnels for the following
masses that still boiled upward, Now the lava
had reached the shore and in nine great cas-
cades it burst forth from Lhe face of the black
cliffs and dropped straight into the sea. There
was nothing of the slow. half-solid oozing that
we had seen before.  Seeming as liguid as
waler, it gushed out in brilliant streams to cool
itself in the breakers. Vast clouds of steam
and smoke rolled back over the land, submarine
explosions of too rapidly cooled bombs threw
great lumps of rock high in air, and white
streaks of smoke darted erratically about like
the trails of rockets and Roman candles.

Inshore the water was a brilliant =reen, in
sharp contrast to the deep blue of the outer
water, and marked as definitely as though it
were painted on a floor.  Within perhaps a
quarter-mile of shore, as near as we dared to
za, the temperature of the green water rose to

i degrees,  The moment the ship passed ioto
the Blue zone, the thermometer registered 78
degrees,

All day we circled rvound, passing and re-
passing, while eameras elicked amd  brushes
Having lingered to see the
ht, we

amd peneils flew,
indeseribable wonder of the seene by g
unwillingly steamed toward Panama.  The next
afternoon our stearving wear suddenly  broke
down, If this had happened twenly lours
carlicr, with the strong wind and current sct-
ting on shere, it is very probable that the
Aretwrns would have come lo a spectacular and
eerlainly unusual end.

In all our Pacific wanderings we searched
untivingly for the Humboldt Current, the study
of whose animal life was the chief object of
my venturing into this ecean. This cald eurrent
flows northward from the Antarctic regions
along the west coast of South America as far
north as Peru, where it is deflected westward
and washes the shores of the Galapagos, thus
accounting for the relative coolness of this
equatorial archipelago and for the presence
there of such organisms as penguins.  Two
vears ago, when on the Noma, we found abun-
dant evidenee of this eurrent. both in the ten
to fifteen degrees lowering in temperature of
the water, and in the constant and remarkably
strong sel to the northwest of the one to two
knots of this cold current. On the present

Osborn Iskand, named for Prof. Henry Fairfield Oslgrn, lying between Hood and Gardser Takanels, the
most sonthern of the Galapagos. The heads of sealions are visille in the water.
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during my two visils, it was assuredly wholly
absent, both on the sorface and in the depths,
There would scem to be a very direet connection
between the present vear vagaries of this im-
portant current and the wnprecedented deluges
which have visited the usually rainless coast of
Eouador amd Pern. Until I have studied the
whole situation further T can make only these
definite  assertions  concerning  the time  and
place of this expedition.

On the 26th of June we steamed oub into
the Atlantic onee more, hoping that at this sea-
son Lhe Sarsasso Sea might be found, After

Top—=A huge may or devil-fish swimming along the surface
of the water toward the Arctwrns.  Both wing bips are
visibde.

A dexilfish which we captured off Narborough. It
weiglh a ton and measured exactly eighteen feet betwoen
the tips of the fns.
RKight=Ruth Hose in Hfteen fect of water, with copper diving
sel amed hose, showing the bobliles of her breath sfipping
et from  Bemeath the helmer.  Within o few vards are
hundreds of fish, besides sharks and =ea-lions,

expedition the seores of lines of temperatures
which we took, both surface and decp-sea, failed
to reveal any such distorbing influence, and
the only eurrents around the islands were rela-
tively weak and whelly tidal. As to the Hom-
boldt Current elsewhere 1 ean report only on
hearsay, several masters having stated that it
was wenk or quite absent along the South
American coast.  In all the Galapagos region
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spending much of July in ernising about the
area where charts locate it, we gave up the
search. At this scason, according to govern-
ment reports, the distribution of the weed
should be at the maximum in abundance and in
area covered, But in the present vear at least,
as far as the southwestern third of the alleged
area of this sea, the water was practically weed-
less.  There is no doubt that, conditions being
exactly right, great quantitics of weed accumu-
late and grow in this region. I have seen
patehes of several deres in  extent
Deep-sea work was carricd on  constantly
during this period of scarch, and the compari-
sont of Atlantic and Pacific faunas proved full
of interest. OF Chesapeake Bay an arrange-
ment was made by wireless, and carly one
morning we saw the steam vacht Warrior, with
Mr. Harrison Williams on board, come up over
the horizon, swiftly to approach and salute
the water-worn, more slowly moving Arefurus.
Mr. Williams came aboard and watched the
workings of the surface and deep-sea work,
and had what is always the best point of view,
that behind the scenes, with nothing prepared
or different from any of the one lundred and
seventy-odd days which had mone before.
As we passed on to the north T developed
my final plan, to make my last Station, Num-
ber One Hundred and Thirteen, a deep-sea
one, dredging in the very gorge of the Hudson
River, one hundred miles from New York and
half a mile below the surface. Of the star-

tling success of this [ will tell later. Tt was
up this stately, invisible gorge that the Areturus
steamed on her last lap, and between water-
falls over whicl, in pre-Pleistocene times, per-
haps two millions of years ago, the Hudson
poured its volume, falling to depths many times
greater than those of any waterfall on the
carth today. HHere I spent four days feeling
about in the cold black depths with the fingers
of my nets and trawls for the strange blind and
luminous ereatures which today dwell in the
sunken river-bed.

On July 30th, saluted by the whistles and
sirens of scores of river erafl from motor boats
to battle croisers and ocean liners, the Are-
furus steamed to her wharf, and the first oceano-
graphic expedition of the New York Zoologi-

cnl Society was ended.
g
GIFTS TO THE ARCIURUS EXPEDITION
The Socicty acknowledges with grateful thanks the
following gifls to the Arcturus Expedition;
A Sounding Maochine, valued at 51,000,
Wirtiam H. Twovrer, Cleeve Gate, Chestout Hill,
Philadelphia.
Motion Picture Negalive Stock, 000 feet,
Gronee Fastaax, Rochester, New York,
Oeeanographic Books, including a set of The Val-
divia Expedition, valued at #3500,
Frepenie C, Wancorr,
Flash Lights and Batteries.
Narmoxan Cannox Compeany,

Powerful Radio Sct.
Sreomuenc-Camsox, Telephone Mfg, Co,

WILD-LIFE CONSERVATION

A Large Game Refuge o Be Established on
the Upper Mississippi

ITH initial steps under way for the pur-

chase of lands for the creation of the

Upper Mississippi River Wild-Life and
Fish Refuge, provided for by act of Congress
in June, 1924, the dreams of conservationists
who fostered the movement will soon be realized.
This refuge, along the upper reaches of the
Mississippi, is designed as a feeding and rest-
ing place for wild fowl and other migratory
birds, and as a natural home for fur animals.
In ﬂddiﬁﬂ]l, it is L’ntnl‘llfhlu'd for the preserva-
tion of fishes, and the native fora.

It is one of the many acres needed for the
perpetuation of migratory game birds and other
forms of wild life,

The Secretary of Agriculture has been given
authority to purchase the lands for the new
refuge and administration is  through the
Bureau of Biological Survey, which maintains

many of the other wild-life refuges of the
Federal Government. Jurisdiction of the De-
partment of Agriculture within the refuge will
extend to wild birds, game animals, fur-bearing
animals, trees, wild flowers, and plants, while
the Department of Commerce will have juris-
diction with respect to fishes, mussels, and other
aquatic animal life, The two departments are
authorized to make suitable regulations govern-
ing hunting and fishing on the areas acquired.

The bill became a law on approval by the
President on June 7, 1924, and authorized ap-
propriations not o exceed F1LE00,000 for the
acquisition of overflowed lands on cither side
of the Mississippi in Illinois, lowa, Wisconsin
and Minnesota, for a distance of about 300
miles from Rock Island, 111 to Wabasha, Minn,
The appropriation bill for the Department of
Agriculture for the vear beginning July 1, 1925,
carried #400,000 for beginning the work.

The superintendent of the new refuge has
established headquarters at Winona, Minn,, and
i= actively engaged in locating available lands.
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MUSK-OX CALYF

Born September 14,

The Biological Survey is working to obtain
the co-operation of people in the Upper Missis-
sippi Valley in the development and enjoyment
of this wild-lifc refuge. When the lands are
obtained and the refuge thoroughly organized
it will be one of the greatest establishments of
the kind in the possession of the National
Government.  Here the wild animals, birds, and
fishes will under carcful conservation have op-
portunity to increase their numbers, and along
with this, the public will be given the enjoy-
ment of the sport of hunting and fishing to the
fullest extent consistent with maintaining  the
wild-life supply within the area in maximum
sbundance,  The region is a beautiful and
picturesque place in which greal numbers may
seck healthful recreation and sport in the out-
of-doors.
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1925.

The arcas to be purchased for the refuge are
specifically limited to the bottom lands between
the river and the bluffs which rise precipitiously
on either side from 200 to 100 fect. In this
region the Mississippi flows through a valley
sveraging three to five miles in width to the
bluffs. At times of high water a large part of
Lhis is overflowed and not suitable for
sgrienlture.  There  are  many  permanent
sloughs and bayous, some of them navigahle
to hoats of light draft. Many of them are dry
in summer, but the land exposed is not suitable
for cultivation. To save the fishes
cut-off bodies of water, the Bureau of Fisheries
sends agents each yvear lo return them to the
Mississippi or carry them to other localities
for restocking depleted streams,  In this way
Ihundreds of millions are rescoed every year by
Federal and State agencies in one of the great-

AT

in these
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est spawning grounds in the United States for
such species as bass, pike, sunfish and others,

The pearl-button induster, with an enormous
annual putput, finds an important part of its
raw material in the mussel shells obtained in
the waters of this rvesion. [t is noleworthy
that the spawn of certain shellfish can be dis-
seminated only in the gills of certain fishes, so
that the mussel-shell industry in this region
depends for its existence upon the conserva-
tion of the fishes frequenting these waters, The
industry will not only be unhampered by the
ercation of this rescrvation but by its establish-
ment will be assured of perpetuity,

The Mississippi Vallev is described as the
great American highway for our migratory
birds, and many of their feeding and resting
places are found in the very midst of the new

refuge.  Quail and ducks have in the past bred
here, and during migration the refuge is an
ideal place for many speeies of warblers. The
principal fur animals indigenous to these lands
are muskrats, minks, raccoons, foxes, and
skunks, and in the southern part some few
opossums.  These’ animals will be of no small

ceonomic importance in the legitimate uses of
the refuge.—U. 8. Department of Agriculture,

TWO MUSK-OX CALVES BORN IN
NEW YORK
HE possibilities in  colonizing musk-ox

herds in northern Canada and Alaska are
seriously engaging the attention of
both the Canadian and United States govern-
ments,  Until very recently no musk-ox ealves
ever have been born in eaptivity in North
America, and if anv births ever oecurred in
Europe, the records of them are so obscure as
to be unknown on this side of the world.

ow

Quite '!'L'I:.'t'llﬂ}' a letter appearced in a New
York newspaper attacking the Director of the
New York Zoological Park for his alleged mis-
management of the Park's herd of five musk-ox,
naw two and one-half yvears old, Corsan said:
“In their present quarters they never will
breed, and are sure to die long hefore their
time,”

Six days later (September 7) the musk-ox
herd presented the Park with a calf, and on
September 14 another came,—the first ever
born en the American continent. The one
shown in the enclosed photograph was 18 inches
high at the shoulders and weighed 168 pounds.
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While both calves were perfect and healthy
animals at birth, they lacked vigor, and their
too-voung mothers had practically no milk. A
nursing bottle, cow's milk, and finally a milch
soat were tried, but while Call No. 2 did its best
to make mood, the immaturity of the lwo young
mothers was too great a handicap on the off-
spring. Each calf survived only four days.
The Park herd is in the pink of condition,
it has never suffered any from the summer heat
of New York, and it is reasonably certain that
later on other ealves will be born and suecess-
fully rearved,
W.T. H.

- e

SOME SEA SNAKES

From the ddventures of James Shervinton, and
other tales of the South Seas hy
Louis Becke

T is not generally known, except to scientists
and those who are aequainted with the sub-
ject, that a large percentage of the various

species and varietics of sca snakes are highly
venomous,  These snakes must not be con-
founded with the very numerous species of sea
eels, which, though exceedingly  savage and
armed with strong needle-pointed teeth, are all
non-venomous, though their bite produces high
inflammation if not at onec properly attended
to and cleansed by an antiseptic. The sea
snake is a true snake in many respeets, having
cither laminated scales or a thick corduroved
skin resembling rudimentary scales. The head
is flat, and the general structure of the body
similar to that of the land snake. Whether any
of them possess the true poison glands and fangs
[ do not know, for although I have killed many
hundreds of them 1 never look sufficient interest
to make a careful examination; and I was told
by a Duteh medical gentleman, long resident
on the coast of Dutch New Guiana, and who
had made some investigation on the subject,
that he had failed to discover any poison sacs
or glands in any one of the several snakes he
had captured.  Yel in some instances he found
teeth common to venomous land snakes, but on
detailed examination these always proved to he
perfectly solid; nevertheless a bite from one of
these sea serpents was generally regarded by
the natives as fatal; in my own expericnee T
know of two such cases, one at the island of
Fotuna in the South Pacific, and the other in
Torres Straits.

In Sigavi Harbour, on Fotuna, there is a
rock to which vessels oceasionally make fast
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A TRUE SEA SNARKE, PLATURUS SHISTORHYNCHUS

serpetits are characterized by the fat rudder-hike tal.

All of these

Contrary to the awthor’s word that

“ihe larger pereentage are poreonous” it s believed that all of them are deadly.

their stern moorings.  In the boat which 1 sent
away with a line to this rock were several boys,
natives of the island, who went with the crew
for amusement. One of them, aged about ten,
Jumped out of the boat, and in his hurry fell
on his hands and knees, rizht on top of a large
black and white banded sea snake, which at
once bit him savagely on the wrist, causing the
blood te flow from a score of tiny punclures,
The boy at once swam to shore to be treated by
a native: in the evening I heard he was soffer-
ing great agony, in the morning the poor little
fellow was dead.

The second-instance was near Raine Tsland,
in Torres Straits. A stalwart voung Kanaka,
one of the crew of a pearling lugger, was div-
ing for clam shells on the reef, when a snake
about three feet in length suddenly shot up
from below within a foot of his face. In his
anger and disgust he unthinkingly struck it with
his hand, and was quickly bitten on the fore-
finger. A few hours later he was in a high
fever, accompanicd with twitchings of the ex-
tremities; then tetanus ensued, followed by
death in fortyv-cight hours.

Although these sea snakes are common to all
tropical seas, they are most frequent about the
Great Barrier Reef of Austealin,. On any
smooth day they may be seen disporting them-
selves on the sorface, or rising suddenly from

the depths, evcct their heads and some inches
of their bodies elear from the water, gaze at the
passing vessels, and then swiftly disappear,
In nearly all the Pacifie Islands the natives
liold them in detestation and horror, and when
one is seen lying coiled up on a rock sunning
itself or erawling over the surface of the reef
in search of food, a stone, accompanied by a
curse, is always hurled at it. In the Ellice
Group, when ecatching flying-fish at night, one
(or more) of these horrid serpents is sometimes
swept up in the scoop-net before it ecan be
avoided. They range from six inches to nearly
four feet in length, and all have one feature—
a blunted tail-end,

Quite recently much further light has been
thrown on the subjeet by Sie James Hector, of
the Philosophical Society of Wellington, New
Lealand, Al one of the Society’s meetings, held
in April last, Sir James showed several speei-
mens of hydridae, some from Australasian Seas,
others from the Atlantic. The usual habitat of
sea snakes, he said, were the tropical seas gen-
erally, but some had been captured in the com-
paratively cold water of the New Zealand eoast,
at the Catling River. These latter were all
vellow-banded ; those from the islands of the
Fijian Group were black-banded. ‘There were,
he said, no fewer than seventy species, which,
without exception. were fanged and provided
with glands scereting a virulent poison. In some
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of the mountainous islands of the South Pacific,
such as Samoa, Fiji, ete., there were several
species of land snakes, all of which were per-
fectly harmless, and were familiar to many
people in Australia and New Zealand, through
being  brought there in bunches of island
bananas—it was singular, he thought, that the
sea snakes alone should be so highly venomous.
“They were all characterized by the flattencd
or blunted tail, which they used as a steer oar,
and were often found asleep on the surface of
the water, lving on their backs. In this state
they were casily and safely eaptured, being
powerless to strike.” The present writer, who
has secn hundreds of these marine snakes daily
for many years, during a long residence in the
Pacitic Islands, cannot remember a single in-
stance where hie has seen one of these danger-
ous creatures asleep on the water, though they
may frequently be found lying asleep on the
coral recfs, exposing themselves to the ravs of
# torrid sun. They usually select some knob
or rounded boulder, from the top of which,
when awake, they can survey the small pools
beneath and discern any fish which may be
imprisoned therein.  In such case they will
glide down into the water with astonishing
rapidity, seize their prev, and after swallow-
ing it, return to their sun bath. ‘The natives of
the Paumotu Archipelago informed me, how-
ever that they are most active in secking their
preyv at night-time, and are espeeially fond of
flving fish, which, as is well known, is one of
the swiftest of all ocean fishes. The sea snakes,
however, seize them with the greatest case, by
rising cautiously beneath and fastening their
keen tecth in the fish's throat or belly. A snake,
not two feet six inches in length, 1 was asswred,
can easily swallow a flying fish cight inches
or ten inches long,

With regard to their habit of lying aslecp on
their backs on the surface of the water, it may
be that Sir James Heector is alluling to some
particular species, but whether that is so or not
Sir James's statement must of course be con-
sidercd authoritative, for there is, 1 believe, no
higher authority on the subject in the world.

-

MUUNTAIN SHEEP AND ANTELOPE PRO-
TECTION IN MEXICO
In 1922, after & century of uninterrupted slanghter,
President Olregon, by presidential decrees, gave ten
¥ears of absolute protection to the few survivipg
mountain sheep and proog-hormed antelope then re-
maining alive in Mexico,
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Then, for good amd suflicient reasons, the Perma-
nent Wild Life Protection Fund offered Lo bear the
costs and charges of two years of practical enforce-
ment of the law, it the govermnenl of Mexico would
appoint and duly commission DBen H. ‘linker, of
Tueson, as Honorary Game Guardian, ‘The appoint-
ment was promptly made, amd Mr, Tinker entered
upon his dulies on October 1, 1828, Throughout that
hunting season and the next, the sheep and antelopes
of northwestern Sonorn were adequately protected,
and the lambs and fawns observed last vear aned this
year indicate o good beginning of the recovery that
was hoped for,

Climalie conditions this year in the Sonoran Desert
have been  particularly  severe, and Me, Tinkers
monthly report of field work for March is of consid-
erable interesl. It is as follows:

Tueson, Arizona,
April 1st 1925

The following is my report for the month of
March, 1825;

I found G. A. Ingham and W, Wilfred camped
near Cabeza Prieta, They are from Yuma, Arizona,
They were prospecting, and are not interested in
bunting, ‘This is the only paety [ encountered in the
ficld during the month. The weather is hot, and all
tinajas (tanks) are dry excepling the Papago Tank
and Tinajas Atlas.  The latter still retains a good
supply of water, but the Papago Tank is very low.
There is no feed lo speak of, excepling a few green
shools of the ajo lily. The gallela grass is dry and
brittle, and uniit for feed. Very fow wild flowers
are appearing,—due o lack of moisture, and no rains,
Game §s ecabing choya and bisnaga  eactus, and
browsing,

The following mountain sheep and antelope were
observid:

At Cabezn Prietn, 3 rams and 9 ewes; at Tinajas
Atlas, 2 rams and 8 ewes: ot Pinncale, 4 rams, T ewes
and 3 lambs; at Sierra Blanco, 1 ram, 8 ewes and §
lambs; ab Sierra Pinta, 3 ewes and 1 lamb; ab Sierra
San Franeisco, & rams, 11 ewes and 6 lambs,

I saw only 3 antelope between Pinaeale and Sierra
Banca, amd 3 on the Cerro Colorado, Antelope are
drifting farther south, teward the lower Altar. Three
bands have crossed the border near the north end of
the Pintos Mountaing, and are now in the vicinity of
Mohawk, Arizons.

I used the well that the Cornelin Company drilled
just south of Sierra Blanco, for o base camp most of
the manth, due to the fact that whatever parties Uien
might come in to hunt would use that water; and
also beeanse I peeded the water for my outfit,

The extremely drey vear, and the hot wenther stort-
ing carly, has sure put a crimp in the hunting, and
there were no hunters found in our territory during
the month of March. Water for cnmoping is widely
separaled, and with the exception of  the Papago
Tank is quite a long ways from the game country.

I belleve this is the briefest report 1 have made yet.
a5 there was ahsolutely nothing doing in the hunting
line during the month. My map of operalions is
enelosed herewith,

Yours Lruly,
Bex Tixkes,
Honorary Game Guardian for Sonora, Mexico,
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THE ALBERT NATIONAL PARK

A Sanctuary for the Preservation of the
Easterly Outpost Colony of the Kast
African Gorillas.

By James G, WinreLey
Consul of Belgium.

Br Royal Decree, dated March 2nd 1925,
His Majesty, King Albert, has ereated, in the
Kiva district of the Belgian Congo, a specially
protected zone for the preservation of the native
fauna and Hora of the country in the interests
of science. This reservation has been named
“The Albert National Park” (“Parc Nationsi
Albert™) in honor of the King who has taken
an active personal intercst in the matter,

The zone designated for this purpose com-
prises a region of great scientific interest lying
near Lake Kiva and embracing the three wol-
canos of Mt Mikeno, Mt. Karissimhi and Mt

g THE PRESERVATION OF OUR NATIVE

Vissoke, rising to a height of nearly 14,000
feet. The lower slopes of these mounlains are
covered by virgin forest containing rare speci-
mens of flora as well as of fauna, Tt is in
this rvewion that the few remaining specimens
of zorilla have found a reluge,

Within this rescrvation it is forbidden, by
the Roval Deeree, to eapture, kill or hunl any
kind of wild animal whatever—including even
harmful animals—or to destroy or carry away
crs or nests of wild birds, or to eut down, up-
root or carry away any uncultivated plant or
tree.  Proper provision is made to protect
native rights of gathering wood for fuel and
other native rights.

The Decrce makes special mention of the
worilla and forbids the killing, capturing, hunt-
ing or molestation of this animal in any way
whatever within the reserve.

The area covered by the Hoval Decree is
approximately one hundred square miles.  As
the southern spurs of AMt. Karissimbi and of
Mt. Vissoke lie in Ruanda, which is mandated
territory, they are not included in the Decree,
but the Royval Commissioner of Ruanda will be
requested to issue similar regulations covering
the southern fool-hills of those voleanos.

In addition te this, the “Parc National
Albert” is to be surrounded, on the Congo side,
by another reservation, under less severe re-
strictions, covering about eight hundred square
miles, and extending to the shores of Lake
Kivu,

This northeastern seetion of the Belgian
Congo is very high and healthy, and it is pro-
posed to establish in the "“Pare National
Albert” a biological laboratory and suitable
buildings where scientists from all over the
world may come and make geological and
meteorological observations as well as study the
fauna and flora of the Congo in their natural
conditions,

The full text of the Roval Decree is as fol-
lows:

ALRERT, Hi:!ﬂ ri' the Hl'!'gi'rnr.t,
To all present and to come, Greeting,

Upon the proposition of Our Minister of
Colonies. We have ordered and do order:

Our Minister of Colonies is charged to sub-
mit, in Our Name, to the Colonial Couneil, the
draught of a Deeree of which the following are
the terms:

Article 1. There is ereated in the Kiva, for
scientific purposes, a reserve for fauna and
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flora, comprising the mountains Mikeno, Karis-
simbi and Vissoke, which shall be known as
the “Pare National Albert.”

Artiele 2, The boundaries of this rescrve on
the West, shall not extend bevond the trail of
Ntata, Buganda, Babara, Russura, On the
South, they shall follow the frontier of the
Congo and of Ruanda from its interseetion with
the above-mentioned trail to the point where it
cuts the trail from Gissisi to Dyombo.  On the
East they (the houndarics) shall not extend
bevond this trail from its intersection with the
frontier up to Dvombo, and. on the North, the
trail from Dyombo to Ntala.

The Governor General shall fix the exact
boundaries of the reserve, taking inlo considera-
tion the needs of the native population. As far
as possible, these boundaries shall run parallel
to the aforesaid trails and shall follow the
water-courses or the natural features of the
land in such a way as to be easily recognizable.

Article 3. In the zone thus bounded. the
killing, capturc or pursuit of the gorilla, as well
as every other act of hunting this animal, is
forbidden.

Article 4. In the same zone, reservation be-
ing made for the rights and needs of the natives,
it is forbidden:

{a) To pursue, hunt, capture or destroy any
kind of wild animal whateyer, including
even harmful animals, except in case of
legitimate self-defense:

To take or destroy ezos or nests of wild

hirds;

(e) To ent down, destroy, up-root or earry
away any uncultivated tree or plant.

(b)

Article 5. The Governor General is author-
ized to ecreate a corps of conservators for the
Pare National Albert and a corps of special
native police.

He may especially, reservation being made
for the rights and necds of the natives, Torlid,
throughout the entire extent of the rescrve:
eirculation, camping and sojourning: introduoe-
tion of fire-arms, traps or dogs: transportation,
possession or exportation, of skins or other
remains of wild animals, of egos or nests of
wild birds: digging holes, boring, embanking or
other works which modify the aspect of the
ground or of the vegetation; without authoriza-
tion in writing given by a conservator or by
his delegate.

The interdietion of circulation does not apply
to functionaries in the exercise of their duties,

Article 6. The Governor General and the
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conservators of the Pare National Albert may,
for a scientific purpose or Lo assure the better
conservation of the fauna and flora, revoke, in
part or in whole, for the hencfit of persons
definitely indicated, for a limited period and
under cerlain conditions, the interdictions set
forth in the preceding articles.

Artiele 7. Without prejudice to the penal-
ties provided by the decree concerning hunting
or by other decrecs and ordinances, infractions
of the present decree shall be punished by from
1 Lo 2 moenths maximum of penal servitude and
by a fine of 2,000 franes, or by one of these
penalties only.

Article 8. For the purpose of covering the
cost of the establishment, care and maintenance
of the reserve, there is ereated a fund, known
as “"Fonds du Parc National Albert,” which
may receive all gifts, bequests, cte.,, and col-
lect all casual receipts.

Done at Brussels, Mareh 2nd

By the Kixg: ( Signed)

The Minister of Colonics,
(Signed) Hexmr Canrox,

1925,

ALRERT.

PN
The elm lets full its leaves before the frost,

The very oak grows shivering and sere,
The trees nre barren when the sommer’s lost:

But one Lree keeps its goodness all the year,
Green pine, unchanging ns the days go hy,

Thou art thyself bepeath whalever sky;
My shelter from all winds, my own strong pine,

"Tis spring, "tis smmmer, still, while thou art mine.

—.-Ill_rnr.r.fn‘l Welstor,

AQUARIUM ALTERATIONS

The Park Department, City of New York,
on September 5, 1925, awarded contracts for
the completion of the work on the alterations
of the New York Aquarium which have been
in a state of progress for some time.  The vari-
ous details under construetion and the amounts
necessary to cover their cost are announced by
Chief Engineer Steinacher as follows:

General Construction (not including heat-
ing, plumbing or the parapet]) awarded to
Remo Healty Co., Ine, 645 Fast Tremont Ave-
LT S T T T e o e ey e e F20,876.00

Heating contract was awarded to Henry
Bing, 3371 Third Avenue, Bronx, for $1,085.00

Plumbing contract was awarded to S. T,
Snyder Co., 260 West #lst Street, New York
ETim i ) e SR b e B1L,082,00

Electric work given P. J. Keegan, 1966
Broadway, on open market order, for. . $875.00
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THE SNAKE CHARMER OF

ZOOLOGICAL SOCIETY BULLETIN

LUXOR

By Satue Minuen

There are many things in Xaturee that man, with his finite miml aml oited Enowledee, doesn't

know,
for,” or explain,
be set forth, even though it is utlerly impossible
influence deseribed.  OF it Mre. Ditimars SAYE:

al present

There are many manifestations in the animal world that al present we can nol “account
The following clear, coherent aml evidently correet story of (hings seen may well

for us o “secounl for” [he }u.j...'lnlln-_ri;'

*I have alwavs believed that the Arabs aml Hindus

have strange power or influence with snakes, bulb il s seldom that we see iU so clearly amd siply

F',Illll.lrﬂl'_

deseribel,”

e - -

THE SNARKE CHARMER OF LUXOR

UXOR is on the cast bank of the Nile River
in Upper Egypt, which means southern
Egvpt, for in Egypt one goes up to the

south and down to the north, because the land
slopes toward the north to the Mediterranean
Sea.

At Luxor there lives a man famous through-
snake charmer. In the
winter of 1923, | saw this man, dark of com-
plexion, tall, wearing a black robe which, ae-

out the region as a

cording Lo the custom of the country, was loose-
Howing,

Lt hiad bieen arvansed with our guide that Lhis
man should accompany our party from Luxor
to Kartink, a few miles distant, where snakes
are to be found amid the ruins of the Ltemples.
But on the morning of our proposed exeursion,
o vehicles were obtainable to lake us to the
place, all having been chartered at an earlier
hour by visitors to the Kings' Tombs, So our
plans were changed and we did not go where
we had planned to go. Instead, we rode on
donkeys into the fields to a spot some two miles
distant where we dismounted.

When the donkevs had been tethered in the
shade of some trees, the snake charmer asked
us to choose the direction in which we would
like to walk, and I suggested a narrow pathway
which branched off from the roadway.  With
his loose sleeves rolled back lo the shoulders,
carrying a stout, steaight, polished stick which
he waved in the air, he preceded us along the
pathway, chanting some words in
Longune,

a foreign
]’rt'hi'llﬂl'.', he poked with his stick into
some grasses and reaching down pulled out a
seorpion, o manv-legged, greenish-vellow eren-
ture with a body about three inches long. He
showed us the sting located in the tail and with
his bare finger touched it many times bul it did
not sting him. “This scorpion,’” he said, “will
kill any snake.” He then placed it on the verti-
cal side of a nearby wall where it remained mo-
tionless, “If 1 were Lo come back here tomor-
row,” he said, “that scorpion would still be here
Just where T have placed it

He: then took the scorpion and put it into a
hottle-shaped bag which he had brought with
him, and we procecded on our walk, he continu-
ing his chant and waving his stick. In a moment
e pansed, laid his finger against the side of
hLis nose and said, “I smell a snake, But it is nol
i poisonous one.”  With his stout stick he
pushied aside some tall grass and little bushes
and disclosed a hale at the hase of a wall, Tnto
this hole he thrust his stick, chanting all the
while in tones that had beeome menacing, Then,
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This is the supposed asp of Clespatra.

Maodern scientific knowledge of this serpent’s depdly powers is

siathcient evidence that Egvpt’s queen chose a sure methsl of dissolution.

withdrawing the stick and thrusting in his arm
so far that even his elbow was within the hole,
with a suwdden jerk he pulled out, tail first, a
snake. He held it up by the head for us to
look at and told us that it was harmless. Pineh-
ing its mouth gently at the corners, as children
pinch snap dragon to make it open its mouth,
with his thumb he drew back the lower lip and
showed us its teeth, Then he eoiled the snake
up and put it into his bag along with the scor-
pion. I said to the guide, "Why does he pul
the snake with the scorpion® He said that the
seorpion would kill any- snake”  The guide
replied, 1 don't know what he has done to that
scorpion but 1 know that that scorpion will not
kill that snake.”

I then sugmested that we leave the trail and
strike out into the ficlds in a divection at right
angles to the path. Here were more old walls
and toward them we went. In a few minutes
the snake charmer, still chanting, again laid his
finger on the side of his nose and said, I smell
a snake. It is a cobra.” Again it was at the
base of a wall that he poshed aside grasses and
disclosed a hole, and again he thrust his stout

stick into Lthe hole disclosed. IFor some minntes
he seemed to be agitating it inside. Then draw-
ing it out, he thrust in his arm to the elbow,
drew it back a little; thrust it in again and after
some seconds, with a quick movement, pulled out
by the tail, a cobra, and threw it far from him
on to the rround, The cobra al onee slavted to
come back at him. When it had almost reached
Liim he Tifted it with his stick and threew it back,
Onee more the cobra advanced and once more
the snake charmer threw it back. A third and
a fourth time this was repeated and then as the
snake again came toward him the snake charmer
advanced a step or two toward the cobra.  His
chant, which had never ecased, now became a
thundering menace; terrible impreeations he
scemed to be hurling abt the snake. His eves
were fixed in a steady stare on the eyves of the
eobra and pever for an instant were taken from
them,  Bending forward, shaking his stick and
howling his chant, he stepped toward the eobra,
and midway in its advance the cobra suddenly
stopped, eoiled its tail and with its hooded hiead
poised high in air became motionless, Tt was as
if frozen to stone, Motionless it remained and
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the snake charmer walked slowly toward it, still
keeping his cyes fixed upon the eves of the
cobra. When he had reached it, he laid his hand,
palm apward, on the ground in front of the up-
vaised body of the snake and within two or three
inches of it. He waited. Slowly, very slowly,
the cobra lowered ils head.  Measured and de-
Lower and lower
the head came down till it vested on the uptorned
palm of the snake charmer’s hand.  There for
]u-rhu]h two or three minutes it remained qunte
motionless, till the snake charmer picked np the
cobra by the head, stroked its five feet of hody
for a few minutes, then coiled it up and put i
into his wide-necked bottle-basket. He put his
hand down into the basket to arrange the three
oceupants, and elosed the lid. “Have you seen
enough?"” he asked s, One of the parly said
"Yes,” but [ said I'd like to sce just one more.

liberate was the movement,

It was not long before he repeated what he
had done on the two previous occasions, He
laid his finger on his nose and said, "1 smell n
snake. It is a poisonous one.” He poked into
a hoele, thrust in his arm and pulled out, tail
first, a dark colored snake. He told us that it
was one of the most poisonous species in Egvpt,

THE

This is a species new to the collections of the Zoolegical Park, from Tropical Africa.

BLACK

COBRA OF AFRICA,

ZO00LOGICAL SOCIETY BULLETIN

By this time a little crowd of barefool natives
had gathered aronnd—some six or cight of them,
perhaps—stamding in a group and watehing,
And at this point the snoke eharmer did a most
cruel thing, Holding Lthe snake by the tail, he
threw it into the midst of the group of natives,
while he smiled as if at a great joke., Like
lightning the barcfoot hovs vanished., Over
stone walls and down embankments they leaped,
terror in every face. They leaped before the
stiiske had touched them and they did not return
until it the hands of the snake
charmer. One of our party then offered fifty
a large sum in that country—tio any
one of them who would pick up the snake, but
all very firmly declined.

was safe in

dollars

The snake charmer picked it up, and begin-
ning at the tail, stroked it slowly throughout
its entire length. He then coiled it about his
neck and with its head hanging down his back,
he stood with his hands hanging carclessly by
his side. The snake, though released from his
grasp, made no motion to escape. For some
moments the man and the snake remained Lhus,
Then the snake charmer took the reptile from
his neck, wound it inte a nice little coil and
deposited it in the basket with his other
Lrensures,

1 said to him, "How is it that you have this
power over the snakes?” He answered: "It
is the gift of Allah. My father and my grand-
father were snake charmers before me. 1 have
three sons and the voungest, who is now four
vears old, will be a snake charmer., Whenever
he sits down out of doors to eal, the snakes
come and cat with him.”

® * *

Two weeks later, al a dinner in Cairo, an

English Indy, speaking of this man, said that

NAJA MELANOLELCA
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when she was at Laxor she had seen him do
similar things with snakes and that the pee-
formance was so extraordinary  thal she lid
doubted She had thought that
perhaps he had eanght the snakes on some prev-
jons occasion, tamed thew, amd in some
suceeeded in keeping them in their holes antil
times as he wished to perform  before
visitors, Someone at the table remarked Uhat
if he could keep them in their holes lo suit his
pleasure, that in ilself was quite as marvelous
as anything that he had done. Disregarding the
remark, the -‘!:1-;|I-:|-r went on to sav that she

its sincerity.
Wiy

sueh

1348

Lhad declared that ene thing alome would con-
vince her that the man had the power that he
appeared to have, and that was, if he could
charm snakes in a region with which e was
unfamilinr.  This man had never been into the
Sudan, and as she was one of a party that
was plonning to go there, it was arvranged Uhat
the snake eliarmer should aceompany them.
She said that when they reached the Sudan,
this man did exactly the same kind of thing
with the snakes that he had done at Luxor. She

therefore saw that his power was real,

TIE POISONOUS SERPENTS

By Ravaoxp L. Drraans

Hiwstratinns from the Zoological Park Callections

N extensive collections of living mammals,
I birds and reptiles, like those in the Zoo-

logical Park, a slow process of change is
alwavs taking place, which is markedly evi-
dent to a visitor who returns after an inspec-
tion of several vears ago. This is particularly
evident among the smaller specimens, whose
natural span of life is shorter,

During the twenty-five vears sinee the open-
ing of the Reptile House, the collection hias
reached certain peaks of importance so note-
worthy that they have been deseribed in special
articles. There was a time when the collection
wias ||:1riit'ulilr|_'l-' rich in the serpents of North
America, another when the representation of
trﬂpii':ﬂ American life was very full, veb an-
other when the collection of turtles and tor-
toises ranked high in scientific importance, and
again the serics of amphibians was so extensive
as to warrant scientific and systematic cnumer-
ation and deseription.

These changes, or the building up of cer-
tain groups or speecies from specific areas, re-
sult from several caunses: Several collectors may
temporarily  locale in an interesting region,
rich in reptile life; letters of inquiry consist-
ently distributed by the curator of the depart-
ment may stimulate interest in a wood collect-

BLACK COBRA OF TROPICAL AFRICA
Umnider the stress of being photographed, this active snake hifted his head fully two feet from the grouwnd,
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when she was at Luxor she had seen him do
similar things with snakes and that the per-
formanee was so extraovdinary that she had
doubted its sincerity,  She had thought that
perhaps he had caught the snakes on some prev-
ious oceasion, tamed them, and in some way
succecded in keeping them in theiv holes until
such times as he wished to perform belore
visitors, Someone at the table remarked that
if he could keep them in their holes to suit his
pleasure, that in itself was quite as marvelons
as anything that he had done.  Disregarding the
remark, the speaker went on to say that she
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had declared that one thing alone would con-
vinee her that the man had the power that he
appeared to have, and that was, if he could
charm snakes in a region with which he was
This man had never been into the
a party  that

unfamiliar,

Sudan, and as she was one of
was planning to go there, it was arranged Lhat

the suake charmer should accompany them,
sShe said that when they reached the Sudan,

this man did exactly the same kind of thing

with the snakes that he had done at Luxor. She

therefore saw that his power was real.

THE POISONOUS SERPENTS

By Ravamoxp L.

Irsans

Ilustrations from the Zoolegicel Pork Colleetions

N extensive collections of living mammals,

birds and reptiles, like those in the Zoo-

logical Park, a slow process of change is
always taking place, which is markedly evi-
dent to a visitor who relurns after an inspee-
tion of scveral vears ago. This is particularly
evident among the smaller specimens, whose
natural span of life is shorter,

Dduring the twenty-five years sinee the open-
ing of the Reptile House, the collection has
reached certain peaks of importance so mole-
worthy that they have been deseribed in special
articles. There was a time when the collection
was particularly rich in the serpents of North
America, another when the representation of
tropical American life was very full, yet an-
other when the collection of turtles and tor-
toises ranked high in scientific importance, and
again the serics of amphibians was so extensive
as to warrant scientific and svstematie enumer-
ation and description,

These changes, or the building up of cer-
tain groups or species from specific arcas, re-
sult from several canses: Several collectors may
temporarily  locate in an interesting  region,
vich in reptile life; letters of inguiry consist-
ently distributed by the curator of the depart-
ment may stimulate interest in oa wood collect-

BLACK COBRA OF TROPICAL AFRICA
Umnider the stress of leing photographed, this active snake lifted his head fully two feet from the groumd,
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SUMATRAN CODRA

A color phase of Naja feipndians found in

ing area where prospectors or a seientific expe-
dition are at once willing to assist the Society,
or an animal dealer may arrive with an inter-
esting shipment.  Such methods develop a good
foundation upon which an important  series
eventually may be established,

This proeess of forming a series of really
spectacular interest to wvisitors, and of seien-

the East Twdies, and the Malay Archipelago.

tific importance as well, was started a little
over a year ago on the assurance of an African
collector, Mr. J. L. Buck, that he would bring
to us a collection of more or less well known
poisonous serpents from that country. The
object was to ultimately exhibit a thoroughly
representative collection of the poisonous ser-
pents of the world. These are of great interest

EGYPTIAN COBRA
Thie species is a dark olive in eoler anid without the
striking pattern of the Howled Cobra, Noja tripudiass.

A back view showing the expanded neck or hood.
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HOODED OR SPECTACLED COBRA
The cobra of Tndia is much better known than any of the other species. Tt is alleged thaty this deadly

snake causes the deaths of 20,000 people each wear in India,

to our visitors, as illustrated by frequent We already lhiad a fair foundation of the
querics, and of great practical value also, in  Asiatic speeies, but others were ordered to fill
showing how the dangerous reptiles actually  the gaps, and while awaiting the African
look. Some are extremely deceptive upon  series, a fine representative group of the North
casual examination, and give a very inadequate  American poisonous reptiles was brought to-
conception, from their outward appearance, of gether. When the main African shipment did
their extremely formidable characteristies, arrive it was superior to what the writer had

THE EGYPTIAN COBRA

A view of this somher reptile reared for striking. Apparently the hood is mever expanded to the extent
of that of the Indian Cobra:
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YELLOW AND HOODED COBRAS

The lighter colored suake 15 the Homled Cobra, the faintly shown pattern on the partially expamded ool
iz the speciacle marking which gives s more commion name, Spectacled Cobira.

YELLOW AXD HOODED COBRAS

A very fair ddea of the reptile’s method of siriking B3 shown in the picture, He had reared aboot 16 or
18 mches from which point he struck forward exactly as cne would drop the hand and armoas it reets
on the poind of the elbow,
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AFRICAN T'UFF ADDER

Two culor phases of the puif adder with acevsseries to hetier illusirats thi
though rather sluggish reptiles.  The indalence of these snakes makes them rather vasy to photegraph.
Thes will hite the hand that feeds them i it comes close enugh 1w reach withour much effort,

huge =ize of 1hese deadly
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TEXAS DIAMOND RATTLESKNARKE

It i Crodalive afiresy from the
anticipated.,  As sometimes happens in this
work, an additional scrics of north African
venomous serpents, consigned to Mr. Ellis S.
Joseph, arrived unexpectedly.

As a result of all these efforts we have been
surprised to find that for the first time sinee
the opening of the Reptile House more than
twenty-five years ago, the poisonous scrpents
outnumber the non-venomons ] (&
in the collection, and that with the
exeeption of the collections in the
fraternally ZLoological
Philadelphia, we have
brought together by far the most
important and interesting series of
poisonous  serpents ever exhibited
collectively in the world.

associated

Gardens in

A brief review of the specimens
in our Reptile House shows the fol-
lowing species now on  exhibition,
Six species of North American rat-
tlesnakes, these being the south-
castern  Diamond-back Rattlesnake,
Texns Rattlesnake, eastern Timber
Rattlesnake, and the Blacktailed,
Prairic and Red Rattlesnake,—these
three being  western  species—also
the large golden-green rattler of the
tableland of Mexico and the vividly-
patterned Seuth American Rattle-

variety or hrillianee the wonderful pattern

southwest, =amly desert country,

snoke. Other New World vipers in the collee-
tion are the Two-lined Moceasin,
Cotton-mouth  Moceasing, Copperhead  Snake,
Fer-de-lance and Palm viper, besides a series
of rear-fanged tree snakes possessing mildly
poisonons properties.

Mexican

The collection of Old World vipers, includes
the Horned Viper or “Asp” of the Sahara and

THE EHINOUEROS VIPER

A bed of pansies of the oest varegated color could mot excel in

of this deadly wiper.
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green the first day that we phi
trace of the eriginal color, Nat

the Hornless Viper of desert regions, the Car-
pet Snake, and the three giant vipers of cqua-
torial and South Africa, namely, the Rhinoceros
Viper, the Gaboon Viper and the Pufl Adder,

The colleetion of cobras is very complele,
showing that these curious “hooded” serpents

THE GABOON VIFER
Searcely less winking in eclor eombination js this related species of

the Rhinccercs Yiper.
the nose that both species possess,

A strange characteristic is the horns on

DIAMOND RATTLESNAKE OF MEXICO

Apparemily the esler of snakes enn be varted by the individoal,

This snake was n beantiful vellowishe

eraphed and within two days be hal becowme quite dark, with scarcely a
w0 agressive @z a Flonda Diamond Rattlesnake,

form quite a large group. The exhibits include
a King Cobra, thirteen feet long, and three va-
ricties of the Indian Cobra (the Spectacled,
Masked and Brown phases), the Philippine
Cobra, and five large African species,—the
Fayptian, Black-necked, Yellow, Black or
Spitting Cobra, and the rarely seen
and apparently arboreal West Afri-
can Cobra (Naje goldii). Closely
allied to these are nineteen speci-
mens of the quick and deadly Green
Mamba, some of them more than
cight feet long, and several species
of large and savage rear-fanged
snakes, with which Afriea is plenti-
fully supplied.

In a large serics like this there
are incvitably certain species that
rank high in interest from charac-
teristie habits or unique development
and these are worthy of special men-
tion. Among the New Warld species
we are exhibiting for the first time
two of the giant vellow rattlesnakes
from the tableland of Mexico, They
are of much interest because of the
development of the rattle.  The
species appears to possess the larg-
est rattle in proportion to its size of
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AN EXAMIPLE

Uniless & very carciul observer, the

one was

any member of the rattlesnake genus. This does
not mean in number of segments of the waming
appendage. The segments are nearly twice as
broad as those of the big rattler of Florida and
sound a very loud, harsh warning.
be deseribed as Dbrilliant

with faint “diamonds" dusted with a margin of
chalky white, along the back. The Mexican
Two-lined Moceasin, also for the first time in
the collection, lives along the rivers of tropical
Mexico and Central America.  IE is as vividly
marked as if painted by impressionistic
arlist, and is extremely

The species

may rolden-green,

1l
'i'l\"igi'

Foremost among the poisonous snakes of the
Old World is the Mamba,
to exhibit the species
dreaded snake is elosely woven into tales of
South African wilds. The Mamba is excessively
slender—whip-like—and  attains a length of
nine fect, It is one of the most active snakes
the writer ever has seen and has particularly
dangerous fangs, which are needle-sharp and
carricd in the extreme forward portion of the
upper jaw, directly under the nostrils, so that a
mere nip will imbed them, For a cobra type
the fangs are proportionately very large. Its
bite is probably more deadly than that of a
cobra.

Concerning  the Mamba's  habits, however,
the writer believes that a great amount of
exaggeralion and imagination has been injected
into the tales regarding this reptile's ageres-
sivencss and its alleged inelination to pursue

We have long sought
as the name of this

OF

FROTECTION

snake might be passed witkout being seen,

man.  With wpineteen vigorous specimens, all
interested in feeding and apparently normal in
their actions, we have had ample opportunity
to observe the ways of this species; and from
vears of field work and the noting of wild ser-
pents of various kinds, together with compari-
sons of their habits in captivity, the writer is
convineed that captive specimens exhibit suf-
ficient characleristic habits to enable one to
definitely gauge their temperament. I doubt
if the Mamba is a particularly savage snake
and gencrally inclined to pursue and attack.

A BAND BED

Here 13- a bed of sand that concenls a sandd viper.
s a periect examply of profection.

1z
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ANOTHER EXAMPLE OF CLEVER CONCEALMEXNT

In such a setting=—if the snake dul not move—its presence would not he woniced

Compared with the cobras, it appears to be quiet
and rather inoffensive, preferring to lie motion-
less in the branches of its arboreal retreat and
thus escape detection—a very different atlitude
from the decidedly graceful and aggressive
fighting pose immediately assumed by the dis-
turbed cobea,

The Mamba appears in its habitat in great
abundance. Among its numbers there may be
individuals which, if disturbed at close range
in narrow trails or cul off from retreat to a

A SAND VIPER

This is the sawmd wviper before he concealed himsclf,
These pictnres are authentic, and illustrate a volontary
act of the viper.

hiding place, that would attack. Its great
length, extreme agility and speed would ren-
der human eseape difficult from a lunge of the
slender head, but such cases probably are ex-
ceptional.  Such instances oceur among our
common blacksnakes or racers. Usually this
fleet speeies dashes away at the approach of a
limman, but an occasional specimen will turn
and actually come at the intruder. Possibly
one in fifty specimens acts like this, yet the
reputation of the specics in popular lore points
to the blacksnake as being a savage fighter and
commonly attacking man.

We had a lively time while uncrating that big
shipment of African poisonous snakes, but our
troubles were not with the nineteen mambas, A
few of them shot past us with the speed of a
thirown lariat, but they were frightened during
the opening of the crates, and while they darted
towards and past us there was no indication of
attack,

Our main troubles were with a remarkable
specics of long and slender black cobra which
appears to be an arboreal type, namely Naja
goldii. There were a half-dozen specimens, and
ench individual behaved exactly alike. This is
the boldest snake the writer has ever examined
and it is fully as quick as the mamba, It comes
right at you repeatedly, not in any mere hys-
terical rush, but with the intention to bite. An
instant before the rush, it slightly rears the
anterior portion of the body, waves the head
and neck laterally in a sinister dancing move-
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TEXAS COPFERHEAD SNAKES
The copperheads vary in color, those of the northern habitat being much darker. The copperhead is one
of the more fearless of venomous repliles, apparently knowing ity deadly powers.

A MEXICAN MOCCASIN

Compared with ‘Ihc dull eslored I.:I'!I:-I.'t'il.'l-i.ﬂ of the sonthern states, this vividly marked species i3 a siriking
contrast. And in the l-r-l.‘_rd of his movements and the character of his temper he is even more startling,
He struck wildly in every direction—like an angry wasp—month wide apen and fangs erect.
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ment, then glides or rushes straight forward,
with open mouth.  Suspecting something like
this, we were armed with brooms to ward them
off, and it was lucky that we took the precan-
tion. The writer is inclined to believe that some
of the fatalities in Africn attributed o the
black phase of the mamba are caused by this
slender and aggressive black cobra. 1t is, how-
ever, a considerably smaller snake than the
mamba, seientific records deseribing the species
indicating an average length of slightly more
than five fect.

Other formidable members of the African
shipment were large cxamples of the Black
Spitting Cobra, ,\'rrl,l'.r: nigricollis, a _r.]n-._-l:;n;;u'l;n-,
purplish-black speeies, its wide-spreading hood
marked with livid red of a hue similar to the
wing splashings on a tropical butterfly. The
entire body scalation glows with a curious soft
Instre like the surface of a new gun barrel,
This black apparition, slowly rearing and
spreading a “hood" as wide as a man’s hand,
is the personification of deadliness, It is ealm,
bold and, deliberately facing the intruder,
stares towards his face; then without warning
the mouth is slightly opened, the head thrown
back and two streams of poison are thrown a
distance of twelve to fifteen feet. This appears
to be deliberately aimed at the eyves.

The African shipment also ineluded the most
spectacularly  hideous vipers of the world.
These are the Rhinoceros Viper and the Ga-
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boon Viper. Barely a vard long, they are as
thick of body as a six-foot rattlesnake, with
enormously wide heads and fangs of such length
that they stab their prey like tiny daggers.
Despite its forbidding outlines and protrading
nasal horns, the Rhinoceros Viper is beautifully
and vividly marked with pale blue, vellow,
crimson and olive laid on in bold patterns. The
(iaboon Viper, which steadily hisses when dis-
turbed, the body rising and falling like a bel-
lows, is of dull mauve, with a serics of bold
markings like a row of hour glasses down the
back.

The heavy-bodicd, slow-gliding vipers form a
startling contrast to the flashing body move-
ments of the agile cobras, but in one motion
they exeel in speed any feat performed by the
slender-bodied serpents. That is in the stroke
of their long-fanged head. Resting in an open
coil, the neck is kept ready in a curve like half
of the letter 5. They never attack, but if an
intruder approaches, the rhythmic hissing,
loud enough to be heard a fair distanee, at onee
begins, If the unwary victim fails to take
hieed and wander to a distance representing a
bit under one-half the length of the serpent,
there is a movement so quick that the human
eve would sce little more than a hint of colored
haze, DBut in that instant the head has been
launched forward, the poisonous fangs have
deeply stabbed and the serpent has returned
to the original position of defence.

DR, E. W. NELSON ON THE PRONG-

HORNED ANTELOFPE.

ULLETIN XNo. 1346, by Dr. Edward W.
Nelson, Chief of the Biological Survey, has
been issued, and is now in the hands of its

fricnds. Take it all in all, it is one of the most
satisfactory public documents on wild life pro-
tection that has ever been issued by the Depart-
ment of Agriculture; and this is saying much.

For fully twenty vears that indescribable
mass called “the public” has been worrying
a-plenty over the unique and zoologically val-
uable prong-horned antelope species, dreading
and even expecting its complete extinguish-
ment from the fauna of North America, Iis
physical frailty, its wretchedly poor appetite
in captivity, and the ease with which it is
snuffed out when wild, intensify the handicaps
on its perpetual preservation.

Dr. Nelson's bulletin is an excellent piece
of work. It displays thorough investigation, it

is admirably supplied with details, figures and
maps, and there is a satisfactory exhibit of
conclusions. The display of facts invites the
reader to do some thinking on his own account.

We are pleasantly surprised by the aston-
ishing number of antelope bands in cxistence
today, and by the thoroughness with which
they are scattered over the map of North
America.  Above all, we are pleased by census
returns that show a grand total of 26,604
antelope in the United States, 1,327 in Canada,
and 2,305 in Mexico, totaling 80,325 for all
America.

But all is not gold that glitters in the pan,
The friends of the antelope will be keenly
interested in Dr. Nelson's conclusions regard-
ing the future of the species, even though they
contain a depressing note. This is what he
SAys:

“Almost throughout its range the pronghorn
is decreasing. Fach succceding year some of
of the smaller herds marked on the accom-
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A portion of the pronghorn herd in the Wichita National Forest Reserve, Oklihoma, From a phsto-
graph by the 17, 8. Forest Service by courtesy of 5 M. Shanklin, Farest SBupervisor.

panying maps are eertain to disappear, and
only in the most favorable areas, where they
are earefully protected, is there hope for the
long survival of these interesting animals, In
perpetuating herds of antelope in the different
States one of the principal factors will be the
interest taken in them by ranchmen, logal
sportsmen, and other residents.  Antclope are
on the verge of final extermination in Kansas,
where in the early days they were [nmiliar
sights from the windows of passing trains.
"There is litthe hope for the preservation of
the large number of small bands containing
from three to a dozen or more pronghorns.
Under present conditions, when a band is re-
duced to a very small number, its continoed
existence is practically impossible unless it has
the benefit of exceedingly careful guardianship.
"The decrease of antelope is governed by a
number of conditions, among which may be
mentioned the inroads of predatory animals,
illegal shooting, and the increased oceupation
of their territory for economic nses and the dis-
turbance brought about by it. There may be
improvement as to the first two of these factors,
but the last is one which is necessarily beyond
control. This means that eventually the sur-

viving antelope will be limited to bands located
in some of the more desert and least occupied
parts of their former range, such as in north-
western Nevada, or o large, fenced game
refuges,  ‘There are areas in many of the
Western  States which are suitable for the
maintenanee of bands of antelope on the open
range if public sentiment will interest itself in
them,"

Dir. Nelson has devoted eonsiderable labor to
the writing of history in connection with the
general effort to save the pronghorn from ex-
tinetion, His records of endeaver show how
the federal government, various organizations
and many private citizens have wronght at the
general task during the past 20 years. The
roster of workers and efforts is far too lengthy
to set down here, but we are tempted to men-
tion one individual e¢ffort as a shining example.

The Arizona Grand Canyon antelope herd
uwes its existence to the wise initiative, the
cheerful - persistence, and  finally the one-
thousand-dollar sacrifice of one man, Dr, E. E,
Brownell, of San Francisco. He it was who
first proposed the herd that now exists on the
Tonto Plateau of the Grand Canyon adjacent
to the Hermit Trail. His original proposal
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was made to the writer, who doubted the s
bilities of its suceess, and ]11-i\'r|.t:'1_r shivd at
it, but honestly put it up to De. Nelson for
consideration. At once it met o friendly recep-
tion, and a prospect of execulive treatment.
Still in doubt, the writer went to the Grand
Canyon to study the possibilitics on the ground,
with the aid of four qualiied loeal experts,

He came awny convineed that the idea was
all right, and desirable, and so reported. Dr,
Brownell offeeed to subseribe one-half of the
sum estimated as the total cost of foundation,
and the Permanent Fund agreed to furnish the
other half. Dr. Nelson, the Biological Survey,
the Governor of Nevada and the National Park
Serviee did the rest.  The herd of 12 now
oceupies the Hermit Basin, and the storv of
the capture of forty antelope fawns in Nevada.
and their distribution to the upbuilding of
three federal herds, is both interesting  and
satisfactory,

Dr. Nelson's valuable bulletin, of 64 pages,
may  be obtained of the Superintendent of
Docoments, Government Printing Office, for
the modest sum of fifteen cents per copy.

.1, H.
L

England to Study Whales.—Four members
of a government expedition to the south Pacific
te study the breeding of whales and to prevent
the extermination of the species, which is now
threatened  owing  to  their  indiscriminate
slaughter, are now on their way to the whaling
ficlds of south Georgia and south Shetland, and
will form a scientific staff at the marine station,
Other members will follow them next vear.

Besides conducting whaling rescarch the ex-
pedition will undertake scientific investigations
affecting oceanography, meteorology and |'n.'1gne—
Lism,

Wolves in Pennsylvania—Recent reports of
timber wolves in Pennsylvania attacking persons
have brought some light on the matter from R.
N. Davis, dircctor of the Everhart Museum,
who discusses the situation at length in “The
Scranton Republican.”

He says that the animals classed as timber
wolves were in reality only coyotes, which are
smaller animals, weighing probably but half as
much as the big gray timber hunters. The wolf
which attacked a girl at Pleasant Mount would
hardly have fallen vietim to the twelve-year-
old’s club if it had been a hund-ed-pounder, And
the wolf shot later at Clark’s Summit and dis-

il

plaved in a Seranton gun store was examined by
Mr. Davis, and shown to be a covole,

Adrvimy Traing  Pigeons.—Possible  extensive
use of pigeons in directing artillery fire is en-
gazing the attention of the Signal Corps of the
ArHY.

Observers in advanced positions velease the
birds carrving messages telling where the shells
arg falling, and they ave trained to fly back to
the lines. This method would be wvsed when
other channels of communication, such as radio
or lelephones, were not available. The Ger-
mans ulilized pizeons to direet artillery fire on
the eastern front during the World War,

There are now 1,500 pigeons at various posts
in the keeping of the Signal Corps, which has
a breeding center for them at Camp Vail, N, L.
The birds are retained at the various army
corps arca headquarters, in the insular posses-
siong and in Panama.

It takes from ten davs to Ewo weeks, officers
say, to train a pigeon to relurn bo its loft and
et its bearings.  Pigeons do not fy well al
night and as a rule are not outstanding in intel-
ligenee, Difficulty has been experienced with
pigeon fanciers in the army, who wish to make
pigeons a major method of communication. Only
one bird in ten is considered capable of flving
300 miles in one day.

In the Canal Zone hawks constantly menace
pigeons while in flight. ‘T'o overcome this a
whistle is fastened to the tail of a bird, and
as it flics the rush of air canses the whistle to
sound and frightens away birds of prey.

Tree-Planting for Birds.—'The few persons
who have paid atlention to the planting of trees
and shrubs to furnish fruit and sced food for
wild song-birds, and other birds as well, are
well aware of the fact that the Russian mul-
berey tree is one of the finest of all trees to
plant for the production of fruit for wild birds.
The trees mature rapidly, and the fruit con-
tinues to ripen throughout a period of from
three to four months. In addition to the long
sustained supply, the fruit of the Russian mul-
berry is highly prized by the froit-eating birds.

Park Commissioner Albert C. Benninger, of
the Borough of Queens, lias recently placed an
order for 10,000 Russian wmulberry trees for
planting in Forest Park, Richmond Hill. This
is the first step toward establishing Forest
Park as a bird sanctuary and feeding-place, and
the good example thus set is worthy of univer-
sal imitation,
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THE BALL PYTHON
Here is a snake that can convert his entire length into a form in which there are no waste spaces, He

is four feet and three inches in length and seven inches in girth and easily fits into a hat of normal size.
IE there are any members of the Society with a longing for reptile pets we can condially recommend the
Ball Python. He is shy and timid and given the chance will retire foto the smallest space and be perfectly

content o e inconspicuons,

He ean le tossed alwut from band te hand and remain tightly and

compactly ecailed.

Wrens in a mail bor—A pair of house wrens
are affording considerable entertainment for
the inhabitants of Alpine, N. J. Ther have
taken possession of a mail hox helonging to
Mrs. R. B. Low and refuse to be ousted. The
letter box is at one of the busiest corners in
Alpine. Many persons pass by it and mail is
placed in it twice a day. Buat the birds will not
abandon it.

Fortunately the box is large enough for both
the mail and its tenants. The birds scold loudly
at the approach of the postman but do not leave
the nest. If one of the birds is in the nest when
the mail is put in it remains there quietly until
the package is removed and its mate can re-
lieve it. If hoth the birds are away when the
mail obstructs the passage they sit near by and
seold until the passage is cleared.

o
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THE WHALE

FIYHE "'-|.!I'l' :i.u,'.||,E|I'| cHemy of the whale is the
L large and wholly carniverous wmember of
the porpoise family known as the Killer
gladiator), which hunts in packs like the
olf and is enormously destroctive te whales

The frontispicce in this number of the Bul-

tin has been given the place of honor among
this month’s piclures because it is with one ex-
ception the only illustration known to us of a
sea tragedy well understood by whalemen but
dmost invariably misinterpreted by other sea
farers except when sueh happen to be naturalists
having sound knowledge of the ways of killers,
swordfish and thresher sharks,

While not bearing the indisputable evidenee
of a photograph, it is a rarely fine pictorial ex-
hibition of whal has been minutely deseribed to
us personally by men who had witnessed the
terrific onslaught of the killers and were evi-
dently shoeked by the spectacle. The whaler's
own methods of killing by lance and bomb are
mereiful in comparison,

These veteran hunters of the whale were de-
ceived by no fables of swordfish and thresher
shark as destroyers of the ponderous but peace-
ful whale. It is true that swordfish have struck
ships and perhaps whales also, in their cager
rushes at schools of oceanie fishes sheltering in
fear under such large objects, but the thresher
shark is blameless. s long tail fin is destroc
tive only among schools of small fishes, while
the sword of the former is to be avoided only
during its frenzied rushes to shake off the har-
pﬂmmr's spear and line,

The following account of an attack upon a
whale by killers, is from an article by Dr.
David Starr Jordan in Natural History for
Jualy, 1925:

“I gnee saw an attack by killers on a whale

[1

AND
By C. H.

I'TS ENEMY

Towxsexn

off the coast of Lower California. ‘The great
animal sprang into the air for almoest the length
of the body, with one or more killers elinging
to its sides, writhing and twisting in its eilorts
to detach these marine bulldogs. A skilled
photographer, Mr. W. W. Richards, had the
forlune to see, off Santa Cruz in California, n
fracas of the kind. He made of it a picture,
probably absolutely unique, which I have re-
produced in “The Days of a Man.! Around the
suffering whale, attracted by the blood, are
multitudes of greedy shearwaters (Puffinus)
known as ‘whale birds,’ clamorous for their
share of the spoils.”

The full page picture is from the Tllastrirte
Zeitung of Augost 15, 1925, after a deawing by
Charles Pears, a member of the expedition which
recently veturned from a four years' cruise in
Antaretic waters in the ship of the late Polar
explorer Scott.

It shows a finhack whale attacked by a sehool
of killers, raising itself in agony high out of
the water. Its attackers have torn yard-long
strips from its skin, ripped the flesh from its
lips, pushed into its mouth and torn ouot its
tongue.

The smaller picture is from “The Days of a
Man™ by DLir. Jordan and is from the photo-
graph by AMr Richards to which he refers.
Being a single snap-shot at a rather long range,
the details of the attack on the whale are not
shown as graphically as in Mr. Pears' drawing.

The method of attack by the killers is well
deseribed by Roy Chapman Andrews in “Whale
Hunting with Gun and Camers,"

The killer reaches a length of about twenty
fect.

Aceording to Captain Seammon, whaler and
author of The American Whale Fishery, “Three
or four of these voracions animals do not hesi-

5]
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VTTACKING

AOWHALL

tate to grapple with the largest baleen whales)
Quoting Captain Holbill on ' s in Green-
“A school
of belugas (white whales) had been pursued by
these blood-thirsty animals into a bay in the
neizhborhood of Godhaven and were literally
torn to picees by them.”

Eschricht in “The Northern Species of Ovea,”
states that it had been known to swallow four
porpeises in sueeession amd that thirteen of
these animals together with fourteen seals had
been found in the maw of one of these greedy
ercatures, which measured only sixteen feel in
length,

S
THE ANCIENT AMPHIOXUS
By Iopa M. MeLLES

HOSE of our readers who are fresh {rom

college work in biology will probably not

proceed bevond the heading of this article.
One becomes so recklessly weary of studyving
amphioxus day after day—in biology, in zo-
ology. in embryology—that we hear of students
who, in desperation, have vilified the animal by
prefixing a D to its name !

The simple, inoffensive amphioxus preserved
in formalin is such splendid material for all of
these studies! And it has such a unique place
in the world of life, for, despite its diminntive
size, it occupies a class all by itself; and it is
the lowest of all the vertebrates! Lower even
than a fish is amphioxus, whose other names
are lancelet and “the headless fish.” A strange
little creature, at the most three inches in length,
that spends its entire life buried by day in the
sand with only its head-end and mouth pro-
truding. and swimming actively about by night.

The expression “head-end” is vsed advisedly.

“The Lk

By that we mean the end
where the mouth is. The
laneelets have no  definite
head, their name of amphi-
oxus meaning “sharp at both
ends™ ; and you eould searce-
Iy tell which is the head-end
or the tail-end were it uot
for those little whisker-like
appendages  called  “eivei”
that surround the wmaouth
and help to convey the food
Lo the gullet.

It was in 1778 — 147 years
mrn-——that the old German
naturalist and traveler, Pal-
lns, diseovered the lanecelet
and classified it as a mol-
luse,  Nol until 53 vears later was the animal
agnin parliculavly noticed.  Then, in 1831, Jon-
athan Conch capiured a specimen which he and
everybody after him for a long number of yenrs
believed to be o fish and which was later de-
seribed by Yarrell. Couch also refers to it in
his four-volume “Iistory of the Fishes of the
British Islands,” published in 1858,

You will not find amphioxus in any modern
book on fishes. We divide the animals having
a spinal cord inte two orders—the Craniata and
the Acraniata: those having heads and the head-
less,  And under Acraniata—the headless ones
—we find our little friends amphioxus, for whom
this order was espeecially ereated.

Amphioxus is without head or brain, eyes,
ears, jaws or teeth, seales, heart, spleen, red
blood, limbs, or troc fins or kidneys; and though
just referred to as having a spinal cord, it has
no bones and consequently no vertebrae. The
elastic rod running from head-end to tail-end,
ealled in bislogy the “notochord,'” is regarded
evolutionally as the forerunner of a backbone.
Amphioxus has a hidden optic nerve which
renders it sensitive to light, and it has other

THE ANCIENT AMPHIOXUS

Dir. Dohen of the Naples Aquarium likens it w2 split
sardine.
From a skeich by Ida M. Mellen,

nerves and sense organs and muscles and tis-
sues; also digestive and respiratory and excre-
tory organs. [Its colorless blood scems to serve
as well as though it were red, and its nephridia
answer its simple purposes quite as well as kid-
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neys; and altogether it appears to enjoy ils
little life spent buricd vertically in the sand or
swimming around by short spurts.  Action soon
tires it, and it comes to rest, falling on its side
when nol in molion,  Some say it burrows only
with the head, others that it can burrow with
cither head or tail-end ; and all observers agree
that it burrows with wonderful rapidity. 1t is
said to swim with the mouth uppernost,

Lancelets never have been exhibited at the
New York Aqoarnim, but are on the list of
raritics that we shall probably show if our
dream of a pigmy fish exhibit should ever come
true.

specimen  one amd seven-cig longe,
taken in the Meditereanean. Lancelets are
found also in the Bay of Naples, the East Indies,
the coasts of South America, India and New
Zealand, in Chinese, Austealian and Malzyvan
waters, and from southern England north Lo

Norway ; and theee of the sixteen known species
are North American—the West Indian Lancelet
of Florida and the Carolina coast, the Cali-
fornia Laneelet, and the Furopean Lancelet
found in Chesapeake Bay.,

The eggs of these diminutive animals are laid
and then fertilized, the same as moest fish eggs,
and hateh in the astonishingly short period of
eight hours,

Only the Chinese have made the “headless
fish" the basis of an industry. In a narrow
strait between the Mainland and Amoy Island,
200 boats plv between Augnst and April, dredg-
ing 300 tons of amphioxi a day or six and a
half millions of ithe little ercatures, the total
eatel being reckoned st no less than one hil-
lion o season,

We ean show vou what the “headless fish™
looks like, but we are unable to tell you what

THEES i
it tastes like,

THE TRUNKFISH
From a pen-drawing made by W. 5. Bronson of a specimen five-eighths of an inch long.

THE TRUNKFISH
Local Ovccurrence of Young Specimens
By C. M. Brepen, Jr.

HE trunkfish, Lactophrys trigonus (Lin-

nacus), an inhabitant of tropical seas, is

known to us locally only as a summer
straggler. In its native haunts it attains a
length of about one foot but those which reach
our shores are generally muel smaller, the
majority being tiny specimens of not over three-
quarters of an inch. At this size they do not
resemble the adults very elosely and as an ex-
amination of the literature failed to reveal a
good figure of any trunkfish of this size we in-
duced Mr. W. S. Bronson to prepare the side
and front views here shown. That he has sue-
cecded admirably in not only excellently de-

lincating the form but also in catching its spirit
will be evident to those that are familiar with
this grotesque fish in its immatore state,

As the young fish are almost spheroidal in
outline, their gyrations as induced by their all
but invisible fins are crratic and decidedly un-
fish-like as their encasement in a rigid test pre-
cludes any movement of the body at all, thus
placing every locomotor effort on the appen-
dages.

On attaining a larger size they become more
angulated, the tail grows proportionally larger,
and they loose the rounded appearance char-
acteristic of their youth, Our young specimens
confined with the seahorses are generally passed
unnoticed by the less observing visitors, usually
being mistaken for some foreign object being
drifted about the tank by a vagrant current.
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OTHER AQUARIUMS

Aquarium, Lisbon, Portugal.—The Vasco da
CGama Aquarinm at Lisbon was opened in 1894
on the oceasion of the eelebration of the Fourth
Centenary of the voyage of Vasco da Gama to
India and is owned and controlled by the Portu-
guese government,  The building contains also
the Marine Biological Station of the VFishery
Burcau. for rescarch in the ficld of marine bi-
ology and oceanography connected with the fish-
TS,

According to a letter re-
ceived recently from Dr. A,
the
Aquarium has fifty-six tanks
and one pool for seca water
and forty tanks and seven
pools for fresh water. The
exhibits at present are fifty
specics of fishes, twenty of
invertebrates, ten of am-
phibians and three of rep-
tiles (turtles).

The

{amalho, director, the

building is  open
daily to the public, While
a small admission fee is

charged to visitors, it is free
to school classes accompa-
nied by teachers,

The attendance in 1924
was 46,87+  The rerular
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QLU ARILTM
M. Wondrufl

a photosravh by F
emploves of the Aquarium number fourteen per-
sons and the annual of maintenance
about #6,300. The building is being cnlarged
for the purpese of adding a fisheries muscum,

et R e

rosk is

i

Chicage Adguarivm.—1The only city in the
world that now boasts two aguariums is Hio de
Janeiro, but Chicago promises to make a similar
boast within the nexl few years,

The present aguarium was opened in May.

THE AQUARIUM, LISBON, MORTUGAL
The Vaseo da Gama Aquarium and Marine Biological

Sration,
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'HE LINCOLX PARR AQUARIUM: CHICAGO
Bazement view of the {resh-water pquarin for tropical toy fishes
19238, the building being 75 x 100 fect, and exhibit both fresh and salt water animals-
cost $250,000 to build. It maintains only fresh 1. M. M.

water exhibits, showing 78 varieties of fishes,
besides many reptiles, amphibians and inverte-
brates. There are 106 exhibition tanks in all,
including 58 balanced aquaria, and its exhibils
of wonderfully at-
tractive.

It is rumored that the proposed second aqua-
rium for Chicago will cost 52,000,000, and be
over 300 feet long,  We understand that it will

fishes of minute size are

THE AQUARIUM, LEIPZIG, GERMANY
wsually connected with roes in Germany and are greatly appreciated.

Aquariunis  are

Leipzig Adquaviwm.—The aquariuom in Eu-
rope is generally a feature of a zoological gar-
den, and that of Leipzig is no exception to this
rule.  Three hundred fifty thowsand persons
visit the Leipziz Zoo and Aquarium each yvear,
one mark purchasing admission to both.

A fresh water fish-hatehing exhibit oceupies
two rooms of the Aquarium building, besides
which fishes, mammals, rep-
tiles, amphibians and inver-
tebrates are shown in sixty-
seven aquaria, the water be-
ing heated or refrigerated
as necd be. Thirty-three
tanks are devoted to ter-
raria, such exhibits mecting
with great appreciation in
Germany and other Euro-
pean countrics, where a
deep interest exists in little
animals that can be kept in
the home—I. M. M,

pre

Seripps Institution Aqua-
rinm.-—It was not until after
the publication of our An-
nual Report for 1924 that
we learned of the aquarium
of the Seripps [nstitution
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for Biological Research al La Jolla, California,
which is large enough to have been ineluded in
the “Table of lnformation

Aquarivms of the World, 11

Regarding  the

exhibils more

fishes than the Boston, Honolulu or New Or
l{'.'l.'ll.‘i .'Hll.l-:l.['il.l'll'l:\'.
De. T, Warland Vaughan, the Director, has

filled oul a questionnaire in order Lthal parlico-
lar data concerning this aguarinm may be in-

cluded in the next printing of the “Table.”

ZOOLOGICAL SOCIETY BULLETIN

T'his aqquarium at La Jolla (pronounced La
Hova) has 19 exhibition tanks with a eapacity
of from G0 lo 261 gallons cach, and, exeept one
tank, is devoted exclusively to salt water, ex-
hibiting at the last ecnsus 1,300 fishes and 50
invertebrates, It was opened in 1916 by the
University of California, and is open free every
in the vear, but its visitors number only
aboutl 8,000 persons anunually,

day

California is the only state in the Union hay-
ing two aguariums.—I. M. M,
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MARINE TURTLE ASLEEDI ON THE BEACH

From a photograph published in the Natiowal Geographic
Smithsanian National Institution

MARINE TURTLES SLEEP ON
HAWAITAN SANDS

Two Long-standing Errors Corrected
By Tva M., Mertes

UR old aguarist, Mr. Washington [. De

Nyse, who never forgot an interesling

incident, told me that once Ella Wheeler
Wileox visited the Aquarium and threatened to
have evervbody there arrested because no pro-
vision was made to permit of sea turtles Jeaving
the water.

Her “ignorance” was indulgently smiled upon
and she was enlightened with the information
that marine turtles never leave the water exeept
the female when she deposits her eggs by night
in tropical sands. Subsequently a label was
hung over the turtle pool reading:

“Sea Turtles never leave the water except

Magazine by Dr, Alexamder Wetmore of the
Reproduced by permission.

when the female deposits eggs.  This pool was
formerly fitted with a sloping platform but it
was never used by the turlles, some of which
have lived here cighteen years.”

Accommodations for leaving the water had
never been taken advantage of and were finally
removed.  Director Townsend has visited not
less than fifty islands in the tropics and has
participated in the eapture of female turtles at
!Iighl while u!ﬁj' wOore 1_:|'|E;|g;_ﬂ in d.gglug holes
for their eggs; and he never saw a marine turtle
leave the water cxeept for females during the
breeding season.

Moreover, when questions regarding the
proper transportation of sea turtles to northern
markets from Florida arose in court, testimony
was given to the cffect that marine turtles al-
ways dicd when transported on their plastrons
and it seemed thercfore unquestionable that the
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weight of the heavy carapace upon the lungs
was fatal, and trapsporting them in that posi-
tion constituted  cruelty to animals,  When
turned upside down the turtles always survived
the journey. g

Now Dr. Alexander Wetmore, As-
sistant Seerctary of the Smithsonian Institution
in Washington, with an Hawaiian Islands ar-
ticle in the July 1923 National Geographic
Magazine, in which he presents a |:r|l-ﬂi'i';1r'~'!]lil
of "A Green Turtle Asleep onoa Sandy Beach:
Lzland, further notalion:
*These grotesgin creatures browse in submarine
ficlds of ."a];..t' mtil hunoer is satisfied, and then

erawl heavilvy out to sprawl in U

CUALERL" S

Lisiansky with the

samd, safe
O one oecasion, the

ll'._' Il{'.'|l\.'||.

from enemics mo b

e owalikime Ul voros - along

-'Ili.[!."i'. W
on Lisinusky Island, courted 850 of these eren-
ifteen inches Lo four feet in length.
hrhes

tures tromm
Otliers,
hidden by rip
the eaxsual censuos,
Lu_' ::.J.I:ll']a.:‘.l.

The supremely comfortable attitnde of the

Feedingr -!'|E'-C||1.l1'-:'. Wik

les on the wat sid 50 =.':,1'.'t]lt'd

Thet T : o
IMheir only cnemics seem bo

animal depicted in the photograph belics the
thought that the weight of the carapace presses
painfully (to say nothing of fatally) upon the
lungs, although of course it must be remembered
that in haoling out en land they probably spend
only a few hours or half a day, which is differ-
ent from spending three or more days in that
position on shipboard.

The point is, however, that the turtle is taking
a nap, and not laying cggs!

Naturally we wrote to Dir. Wetmore for more
details, and asked him if the turtles were per-
haps females awaiting the fall of night to lay
their eggs,  His reply is conclusive:

“Dear Miss Mellen:—In reply to vour letter
of August 25, 1 may say that in the Hawaiian
Islamds at least it is the usual practice for
marine turtles to crawl out on beaches to rest.
The picture to which you refer was taken on
Lisinnski Island where these turtles were very
commen and where [ frequently saw from 235
to 50 or more on the beaches at one time.  These
included males and females, from animals 18"
Jong to those that were fully grown. Though
some of the females that we killed contained
eggs ready to be laid, there was no question that
these ereatures came out regularly, apparently
for the sole purpese of sleeping in the sun.

“This practice was not confined to islands
with sandy beaches alone, sinee I found a few
turtles pursuing the same course on Necker
Island, where they simply hauled out on shelving

rock ledges where there was no covering of
sanl.

“Whether vour captive turtles would haul
out in a similar manner is, of course, something
that can be proved only by experiment. [ fail
to sce where such action can horm them in any
way since during my work in 1923, to which I
liave alluded, 1 found these animals on the
beachies on practically all of the islands visited,
and found them there daily,  They were so
common in {act that we t‘fl]?ll.'lll'l'[] them  fre-
quently for food. Very truly vours,

A, Wernone."
And so it is that in zoology we need to stand
z!l times to rencunce our mosl con-
for opposite ones !
letter, Dr. Wetmore says, “Ma-

riy
frotand beliste

Iu angther
rine turtles asleep on beaches were so much a
part of daily life and observation in the islands
of the Pacifie, that I never questioned but that
it was the usual habit for these ereatures the
world over.”

In answer to a question as to whether the
turtles cver hauel out on inhabited iSlillld-‘i_n ar
only upon those that are uninhabited, Dr. Wet-
MOre Says:

“Turtles do not erawl out regularly on the
sands of inhabited islands, since they are sub-
jeel to so much persccution that any indiscrect
cnough to commit such an act would end up
on someone's table in short order.  On the desert
islands we found that in spite of their apparent
stolidity they were somewhat disturbed by the
presence of men, as after our party had pa-
trolled the beaches for a few days turtles usually
forsook the immediate vieinity of our camps and
resorted to more remote sections where our peo-
ple were less in cvidence. This was done in
spite of the fact that only occasionally did we
molest them, Their avoidance of inhabited
islands is thus mercly a matter of experience
and eaution.”

But the question still remains, Why do ma-
rine turtles rest comfortably on their plastrons
on sand and rock and die when left in that
position on board ship? Dr. Wetmore suggests
the possibility that the deck’s vibration upon
their plastrons affects them adversely.

-

The Alaska whale fishery did a tremendous
business this summer, More than 500 whales
were harpooned, the largest 86 feet long and
weighing elose to 100 tons.

Many thousands of barrcls of oil were mar-
keted to eastern manufacturers for use in soap,
leather and steel factories, and an enormous
quantity of fertilizer was processed.
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“PEACE™ IN THE AQUARIUM

Jeax SeivwmieuT, The Sun (N, Y.)

The Aquarivm is an ideal retreat for those
whose nerves are on edge,  Onee its threshold is
crossed you leave behind all the throbbing noises
of the ecity and the glaring light of vivid sun-
light. Frequenters of the waterfront have long
known its lure. School children and visitors
who are doing the sights have also felt its
thrall, but comparatively few of those who spend
their hours in the towering buildings thal make
the skyline of New York realize what a solace
it holds for nerves that are unstrung.

Sueh peace there is in the Aquarium —despite
the fact that as a rule there are over 5,000 living
animals beneath its roof —that the silence grips
vou as you enter. and vou tread softly as vou
would in some venerable eathedral., Voices are
hushed as vou start yvour journey about the
building and get acquainted with the fishes,

ZOOLOGICAL SOCIETY BULLETIN

There is a enlmness about these silent ercatures
that is soon reflected in your own mental state
as vou wakteh them swim at ease in their tanks
or rest with unblinking eves among the sands
or rocks that so cunningly simulate their native
Liabitat,

As the quiclness of the Aquarivm and the
beauty of its inhabitants enthrall you, you re-
alize that once more you are at peace.

Your first casual visit to the Aquarium will
doubtless be followed by olthers when you dis
cover its restiulness; and it is almost certain you
will the moment you enter.  Perhaps, too, you
may fine a new interest in your life, for lack of
whiclh vour soul has held o singular restlessness,

While the silenee is particularly soothing to
those  with werves aquiver, the infloence of
heauty is also far reaching. OF course, the man
or woman whose acquaintanee with fish has
been  exelusively  with those sad, dull eyed
vreatures that rest on the tiled counters of a fish
market, may smile at the suggestion of beauti-
ful fish, But beauty exists, especially among
the fish from Southern waters, Inspiration for
a ravishing zown or a wonderful scheme of dee-
oration may be gleaned from watching some of
the specimens.  Silver and blue, with touches of
lemon or rose, that gleam like the flushing dawn,
indicate the colors that may be found in those
tropical fish. Among the goldfish are certain
varicties whose gorgeous tails flutter in the
waler like bridal deaperies.

-

WORK ON THE AQUARIUM BUILDING

There is now hope for an early completion
of the long-delayed construction work at the
Aquarium.  Plastering, plumbing and eleetric
wiring all being in progress, the new thied story
may be available for oceupation sometime in
January. The exterior walls of the buoilding
will mot be treated with the proposed uniform,
gray finish until spring.

The exhibits of the Aquarium have been kept
up to the standard set by the space available
and are as extensive and varied as at any time
in the history of the institution. The exhibits
are to be further inercased. Upon the comple-
tion of the work contracted for by the City.
the Zoological Society will commence the con-
struction of additional tanks that will provide
much more  exhibition space than is  pow
available,

The attendance has been as large as usual
and will probably not fall below the average of
two millions, — H. T,
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<A haven of refuge: cAngelfish in a safe retreat
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CREATING A PUBLIC AQUARIUM
By C. H. Towxsexn

D URING the writer's long conneetion with
the New York Aquariom, many eitics in
the United States have made inguiry re-
specling the cost of maintaining o public
.'||1:J.'LJ'EL|1:1 and  the proper ]ll'iu'l'iitll'l' in estab-
lishing one, Similar letters have also been re-
ceived from countries as far away as India and
New Zealand,

Only a few of these citics have as yet earried
such a |Lruj| ol to |'-.||!|]|]|'I!'|HI:I. The communica-
tions, coming from local eliambers of commueres
or commissioners of ]I:IE'.“\'-G, were ot hrst an-
swered at considerable length but the iulorma-
tion desired was not such as could be sntisfac
torily imparted by letters however lengthy and
involved frequently the making of drawings
.‘”HI :1]-.';1:111r:‘l1ll'tll\-.

[t became necessary to advise applicants scek-
ing such information to send an engineer to
New York to study aguarium methods and
cquipment, Some of the eities that established
them sent architects. having in mind chicfly
an attractive building. without considering in
the least. what the region in question afforded in
the way of exhibits, how exiensive such exhibits
were to be, or realizing that an aquarium having
fresh-water and marine collections, reguires a
complicated mechanical equipment.  Some of the
aquariums that were eventually founded still
depend for their marine exhibits, on annual ex-
changes with the New York Aquarium. The
large sizc of this institution ereated many years
ago and construeted within the walls of an old
fort, did not make it a very practicable model
for an aquarium of smaller size, while much of
its equipment had not until recently been mod-
ernized.

The considerations which follow are pre-
sented for the benefit of city officials and or-
ganizations still making inquiry respecting
aquariums, The first points to be determined
are those connected with the living exhibits,
whether they are to consist of fresh-water or
marine life or both and how many kinds are
available within reasonable colleeting and ship-
ping limits. The transportation of fishes in-
cludes that of heavy tanks of water. All ex-
isting aquariums are still dependent upon their
aswn efforts in collecting and transporting the
aquatic forms which they display, as there are
no sourees from which such may be purchased.
Many inland localities afford but limited variety

in fresh-water exhibits, while the gathering and
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teamsporting of marine life by rail involyes con-
siderable expense amd some losses in bransit,

Moreover the keeping of marine life is de-
pendent upon the storage of sea water, its con-
stanl cireulation and Gltration, as well as heat-
ing in winter if derived from tropical walers.
The keeping of fresh-waler forms i COmpTi-
tively simple and inexpensive as compared with
those requiring sen water,

Lot us eonsider briclly the list of the more
vonspicuons  fresh-waler lishes available for a
large aguarinm siuated. for instanee, oy Lhe
Great Lakes. Amonge those

tanks would be desirable are i

[or which ].'H':,_.'.l.'
wiskellunge, pike,
hrook and

pickercl, pike-pereh. lske. rainbow,

other trouts. Atlantic salwon, lake sturgeon,
fresh-water dram, long- minl short-nosed  gars,
burbet, bowfin, and two specics ol Llack basses.
Certain large fishes of the Mississippi are also
abtainable, such as shovelnosed sturgeon, giant
gar and calfish,

These are about all that ean be considercd
large, numbering perhaps  little more  than
twenty all told.  All others such as the various
species of whitefishes. basses, sunfishes, chubs,
suckers and so on down the list, are of course
available, but are less striking in the opinion of
visitors, and must constitule the exhibits of the
smaller tanks, The Pacitic Coast region lics
too far away for practicable collecting purposes
and the larger Tresh-water fishes available there
would be limited chictly to the trounts.

Unless the inland aguarium is to display a
great varicty of small things, it woold be un-
wise to construel more fresh-water tanks than
could be filled. It would alse be unwise to
construct as many sea-water tanks as would he
required for the numerous kinds of sea fishes
by an aguarivm located on the Atlantic coast.
While small aquatic forms of life are attractive
to persons interested in natural history, ex-
pericnee indicates that the average agquarinm
visitor likes to see the big and striking things,
paving little attention to the labels deseribing
those of small size.

An exhibit of fresh-water fishes however
varied, is one of rather monotonous coloration.
The brilliantly colored fishes from Florida and
Bermuoda undoubtedly  lead in  attractiveness
with visitors to the New York Aquarium, while
northern sea fishes constitute a close second.
An inland aquarium would necessarily find its
marine and tropical exhibits more difficult to
maintain than one located on the Atlantic
Coast, where transportation by steamer, in tanks
constantly supplied with flowing sea waler,
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makes shipment safe and inexpensive as com-
pared with shipment by rail.

Fishes still constitute the bulk of the exhibits
in all aguariums, the number of aguatie rep-
tiles, batrachians, mammals and invertebrates
being usually rather limited, although they are
eotitled te the same consideration.  Water
plants and insccts have hitherto been disre-
garded. The name aguarium permits of a very
broad interpretation and the ideal aquariom las
not vet appeared in any country.

The inland aquarium buoilder should ther
fore consider Very fu]l:r the character and av:
ubility of the exhibits proposed, before constenet-
ing tanks and pools of such number and siz
as would be difficult and cxpensive to stock and
maintain,

1

The next points for consideration are those
connected with the equipment necessary for the
safe keeping of the aguatic forms brought to
gether with so mueh difficulty and so quickly
lost when the conditions of captivity arc un-
favorable. The possession of a large and hean-
tiful building designed by an ambitious archi-
tect, does not imply by any means, that the con-
ditions necessary to successful operation have
been considered and provided.  Judging from
some of the sketches submitted, the proposed
aquarinm building would serve equally well for
a library or a hospital. It is thercfore highly
desirable that the cquipment of the aguarium
be studied by an engincer or an experienced
aguarist, after which the arehitect may be
called upon to provide suitable housing, and this
is possible with a very simple but well-lighted
building.

The character of the exhibits and the pum-
ber of tanks and pools required having been
determined, the problem of water supply amd
its eirculation should be undertaken by a com-
petent person,  This can best be done by a
earcful study of methods employed in other
aquarinms, lest important matters be over-
looked and expensive alterations later be made
necessary.  Fresh waler may be taken from eity
supplies except in cases where such are treated
with chlorine or otherwise made unfavorable to
fish life.

Sea water must be stored in reservoirs in
sufficicnt quantity to fill both reservoirs and
exhibition tanks. Its purity must be safe-
guarded at all times by proper filtration and
aeration. The mechanical equipment necessary
to the operation of a public aquarium includes
pumps for the circulation of sea water, filters
capable of cleansing the entire overflow of the
exhibition tanks on its way back to the reser-

voir, elevated distributing tanks above the level
of the exhibition tanks, heaters [or winler use
in the water svstem careving all Lropical collee-
tions and a refrigerating plant for the cooling
of fresh water carrving northern fishes in sum-
mer,  Sea waler pumps and piping must be of
non-rusting materinl lest the water supply be-
come impregnated by iron rust,

L marvine collections arc nol to be included,

the matter of equipment becomes al onee o
simple one, as pumps, salt-water filters, dis-
tributing tanks, heaters and reservoirs are all
emitled and the number of cmploves thus re-
dueed |,|:-. more than half,
i consider sueh
m-sized metal ship-
or by molor truck,
or the extra large wooden tanks necessary for
shipments by steamer.

‘Lhe lighting ot the building by skylights over
the exhibition tanks is o matter of decided im-
portance, Water is not casily lighted and such
skylights are scldom made large enough for
satisfactory views of the living oceupants of the
tanks. Too much light on bright days can be
restricted I'."- shades, while on dark ti.'L:l.':‘- Iig]tl
cannot be too abundant.  Artificial light is a
most unsatisfactory substitute. ‘The line of sky-
lights above the exhibition tanks should be al-
most continuous and should be twice as wide
as the tanks to light them properly.

While all of the points considered above are
of prime importance, there are other matters
of secondary importance that should net be
overlooked. The mere sctting of the heavy
plate glass fronts of exhibition tanks by inex-
perienced persons has resulted in much unnee-
essary breakage in all agquarinms known to us.
Water pressure will promptly crack heavy glass
that is not evenly supported on every part of its
margin,

Persons contemplating the construction of an
aguarium are therefore urged to undertake the
initial expense of a careful study of some pub-
lic aquarium known to be in successful opera-
tion and thus avoid mistakes that will result in
rreater expenses for necessary alterations,  The
New York Aquarium which maintaing perhaps
larger collections than any institution of its
kind. has had its full share of cxpensive altera-
tions during the past twenty-three vears, an
cxperience which a new aquarium should he
sparcd. During this period we have been called
upon to write scores of letters on this subject.
The present article will be reprinted as a eir-
cular to be used hercafter as a formal reply to
all inguirers on the subject of aquarium con-

It 15 nol nceessary | (SR 4]

auxilinry ¢ |i'.1|':u1|~.|-||l: s medi

ping tanks for use by ra
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struction. It is scarcely necessary to add that
representatives sent to the New York Aquarium
will be afforded every facility for studying the
aquarium methods emploved here,
GROWTH OF YOUNG BLUEFISH
From (bservations Made in Local Waters
fiy C. M. Breper, Jn.

HE growth of young blucfish (Pomatomus

saltatrir) in local waters is exccedingly

rapid. Those found in Sandy Hook Bay
for the last five summers, on an average, con-
siderably more than doubled their length between
the end of June and the first of October, that
is in about three months. This data is based
on the actual measurement of 1,034 cxamples
taken in that bay between 1921 and 1925 in-
clusive. The extreme variations and the modes
are indieated on the accompanying chart. The

Single evample, Oetober 17, 1921, Indlcates a seonrd mesds that sppearsd fn the ourve on that dabe, due to misbare of lwo schools
20 per cent Lo the lengths indicated will give approsimate total leangth of flab.

limits of variation are close in the carly part
of the scason and point to a spawning season
in late May or carly June. Ripe bluefish have
been repeatedly reported by Captain W. S.
Downs from Fire Island about that time. The
voung fish first appear in our seines in the latter
part of June but are much too small to be re-
tained by the coarser meshes of the pound nets.
About the middle of August the more suecessful
ones, those that have attained a larger size, arc
unable to squeeze through the pound net meshes
and many are taken. On about the first of
September, owing to the vicissitudes of life, their
variation in size, as indicated by the diagram
is much greater. Coupled with this is the pres-
ence of laggards from the last season which can
only be told from precocious oncs of the pres-
ent season by an examination of the tell-tale
marks on the scales. About this time they also
appear to begin to show their wandering nature
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Top (left} —Young pompano mutilated by a young hloefsh,

Center (leffi—Young blucleh with a erustacchn parasite In the plll eavily prevents

Ing clesing of operoulam.  Tep (rizghii-—Younz Bludish with two parasites Lower (lefti—Young bhudlshes, Lower (rlght)—Siz young Llaelish
ngaingt barksroumd mabed ino bnehes; R from top with lijurnd caudal penduncle.

as schools of individuals of all sorts and sizes
appear.  These we believe have been spawned
cither south or north of here, depending on
whether they are larger or smaller than those
which seem to have been reared in the Sandy
Hook Bay. Allowing for this there is a re-
markable uniformity in their growth rate from
vear to vear.

Their voracious nature scems to be elearly
associated with their great speed of growth, The
frequent sears found on spearing (Menidia
menidia notata) voung mullet (Mugil curema
and cephalus) and yvoung pompano (Trachi-
watus carolinus) may be assigned in most cases
to their depradations. At one time we saw
such young blucfish feeding, or rather cutting
and slashing a school of anchovies (Anchovia
mitchilii) in one of the pound nets as it was

being raised, and so great was their intent and
the confusion of the anchovies that many of
both were brought on board.  They could have
readily passed through the meshes, had it not
been for the boiling mass of living fishes of a
larger size with which they found themsclves
carried along.  Anyone who has picked up any
considerable number of sueh young bluefish ean
testify to the strength of their jaws and the
sharpness of their teeth. It is not uncommon
for a five-inch fish when taken from the water
to draw blood from the tougher parts of the
hand.

As with most sueh ereatures they are in turn
the food of others. Bluefish of a larger size,
fluke (Paralichthys dentatus), weakfish (Cy-
noscion  regalis), and many others, all have
shown evidences of having fed on “snappers.”

it
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This has been established by an examination of
stomach contents. It is not only these larger
fishes that keep the small bluetish in eheek but
smaller enemics as well, An example is the
large crustacean parasite  (Livonica  ovalis)
{Say ), which may be found in the gill cavity of
approximately every tenth fish in late summer,
PR
A LYRIC TO ENTICE FISHES
By Ina M. MeLLEx

DNISHERMEN nowadays lure their prey with
bright, bobhing “flics,” shining metal min-
nows, and such deceptions. There are also

certain oils which, if cast upon the waters with
the bait, lure the fishes to destruction. In salt
water, either bunker oil on a sponge, or the oil
of rhodium is said to attract fishes, while anis
oil or oil of asafoetida on the bait will “waork
wonders™ in fresh water.

In earlier fishers  devised methods
which we would now call primitive, but which
appeared to give perfect satisfaction, even in
the ease of singing lo fishes which, according to
present day belief, do not hear sounds mad
out of the water,

Hgrs,

In one of Charles G. Leland’s psendo-seien-
tific works (“Have You a Strong Will£*) he
states that on the 17th day of May, 1638, “the
Jesuit Athanasius Kirclher, going from Messina
in a boat, witnessed with his own eves the cap-
ture of sundry riphiae or sword-fish by means
of a melodiously chanted charm. the words
whereof he noted down.” These words are
quoted by Leland without translation, and as
it has taken the present writer exactly five
vears to procure a translation of the “charm.”
Leland’s reason for quoting it in the original is
obvious.

In another book Leland refers to the charm
as a “eurious incantation—a lvric cmploved in
Sicily to entice fish-—angel fish.”

It is extremely doubtful that any fish now
known as an angel fish or a swordfish, was of
the species taken, but there is no question that
the ditty was sung by Sicilinn fishermen in the
belief that it would lure the fishes,

Wood in his “Natural History,” states that
Sicilian fishermen chanted a kind of song set
to words that no one could understand, the
more efficacions beeanse of incomprehensibility
—a corruption of some old Greek verses, He
says that no bait was cmployed, because the
fishes were so fond of the song that they would
follow the boal. One word of Italian, however,
wonld drive them off.
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As quoted by Leland (rom the noles of the
Jesuilt Kireher, it is as follows:
Palé la stagheta
Mancaran signeta
I'ro. mastu waritd pressa do
Vist, o da terral

Mammassudi i pajann,

Fallegu i Jrapan,

Muajassn stigncta.

Falletu i pajann,

In 1920 this ditty started out
Aquarivm on a journey that promised almost
to eneirele the globe—a journcy in quest of a
translator; and, like the proverbial navigator
who winds up ot the point from which he
started, it at last ended its wanderings in New
York (in 1925).

Translating offices were unable to do any-
thing with it: an Ttalian lawyer and other
friends of Halian extraction failed. as well as
[talian seholars in South America and the Pro-
of Italinn at Columbin University could
il. It was senl to the linlian
' York. in

from the

VAR
make nothine of

Diseonnt & Trust Company of New

hie hope Lthat among Lhelr clients might be some
old [talian priest who could read the ditty.
But ther, too, after various attempts, gave up

the scarch for a tramslator. They offered a
sugmestion, howewver, that the ditty he sent to
the United States Consul General ol Palermo.
[taly, with the request that he have it sub-
mitted to the University at Palermo, where there
were professors who, in all likelihood, would be
interested in obtaining a translation, if only
from a point of personal curiosity.

Some months after the ditty had been sent to
the American Consul at Palermo, Mr. Fdward
I. Nathan, he replied that despite varions ef-
forts, he had found it impossible to get it trans-
lated or even to determine what dialect it was in.
e had run down a suggestion that it was
Sardinian, but thal also failed to give results.
Mr. Nathan, being himself a student of philol-
ogy, questioned various persons, and they came
to the conclusion that the two first lines were s

follows: Your mother is quuI:,

Vour bather iz bol

At least we had made a start! Every lin-
guist we met was petitioned for aid, but no
uore progress was made until the present vear.
Then the long quest came to an end when the
writer, having accepted an invitation from a
member of the Zoological Socicty to a rehearsal
of grand opera, had the great good fortune to
meet there Dr. Alfred F. Viola, Italian Repre-
sentative of The Roman Choir and Editor of
The Musical World.

Dr. Viola agreed to try to make a translation.
After carcful study of the ditty, he concluded
that it is a “rigmarole more or less nonsensical
like Mother Goose rhiymes or ‘Eeny, meeny,
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miney, mo'; that it is not written in any one
understandable language—mnot all in Sicilian,
Italian, or Greek” To add to the difficulty,
several errars had been made in the version as
quoted by Leland.  Dr. Viola also pointed out
that “the song was heard and transeribed after
a fashion by a German monk who, of course
could hardly follow such a medley of Sicilian
and Greek jargon.”

Following in part the teanslation of the two
first lines by Mr. Nathan, he renders the ditty
s :

Mother is proud,

Father iz bobd.

Ear the hair,
Father i3 bold,

Czrch the bait,

Eat the hait,

Come 1o otr hoat
Aa it mears the lomd

In this form it bears a faint resemblance to
Mother Goose rhythm; but as di means of, he
prefers the following interpretation, which h
believes is the best that can be made under the
circumstances;

Oh, you mothers of fishes, Catch the hait,

Oh, wou fathers of fishes, Eat the ba:,

Eat the bait, Come to our boag
Fathers of fishes, As it nears the land.

The translation shows that Wood was in
crror as to there being no bait used in con-
Jjunction with the chanting of the ditty.

Although the Jesuit Kircher set down this
ditty two lhundred eighty-seven years ago, this
is probably the first time that it has been done

into English,
-

JORDANELLA FLORIDAE *

By E. Carven Bavoiss

Member, Toronto Goldfish Fanciers Society
of Canada

HIS little fish from Florida fresh waters

is only casually mentioned in most books on

tropical fishes, and there seem to be little
scientific data about it.

Its body is shaped like that of the sunfishes,
and the male is prettily adorned with alternate
horizontal rows of red and green scales. His
back is green, and his anal and dorsal fins are
transparent. dotted all over with red. In the
center of the body, directly on the middle of the
lateral line, is a black spot. As in the guppy
and some other tropical pigmy fishes, the sexes
are quite differently marked, the female being
plainly colored.

The pair upon which these observations have
et s e i e
were devoted to the ies in her booklet, Mr, Hayliss of Tor-
onto, Canada, has m the present interesting valions opon

in his possession. Unfortonately the little fsh still
lacks a common name,
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been made are only two and a hall nelies long,
but Jordanelle sometimes attain to four inches,
Conrtship is somewhat similar to that of the
guppies, the male swimming i
about the female, and at th

exeiled cireles

* bime trying
female swims
up to him, pressing her body against his,
while he curls his anal fin about her as well
as its short length permits.  In this position the
errs and milt are simultancously  expelled,
spawning continuing over a period of two hours,
the eggs being laid singly or only a few at a
time. They have hatehed when the temperature
dropped to 62° but hateh in about a week at a
temperature of 66° to 75", and are apparently
ot adhesive as I have seen the parents stirring
them up, Spawning takes place at random all
over the tank, vet very close to the plants—an
apparently unconscious provision for the con-
cealment of the eggs among the plant roots, for
if the fishes spawn on sand, the female will eat
all the cggs.

The fry appear first at the top of the water,
but they soon become boltom-swimming and bot-
tom-feeding, and should one rise to midwater
and become alarmed, it will dive in & crooked
path to the bottom, hiding there among the
plant roots or in the sediment.

to drive off other males. The

In the matter of food, T give the adults dried
shrimp, live Daplain, and live white worms
(Enchytracans). They nibble at the plants and
evidently eat filamentons algae growing there.
The young I feed on live foods, sueh as in-
fusoria, Canthocampus (a erustacean similar to
the well-known water-flea Cyelops, exeepting
that it swims slowly instead of darting through
the water), chopped white worms, and screcned
Daphnia,

At two months the young fishes measured
three-sixteenths to three-eighths of an inch in
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FISHING FOR LAFAYETTES

A tvpical mid-summer throng on a pler in New York Harbor angling for spoi or lafayetivs,

length, with considerable variation among indi-
viduals, These voung specimens were exhibited
at the Canadian National Exhibition when they
were onc-half to three-fourths of an inch long
and still retaining the infant coloring, a plain
mottled gray like that of the mother exeept for
two black spots, one on the lateral line and the
other on the posterior edge of the dorsal fin.
Some of this bateh of Jordanella by October
first, when they were fiftcen weeks old, meas-
ured over one and a quarter inches in length.
In the voung males the spot on the dorsal has
disappeared and a reddish hue has appeared on
anal and dorsal fins, although the body color
remains the same.  They show oceasional signs
of sexual awakening by chasing the little fe-
males when the temperature of the tank rises to
=0° or more, but at G4+° arc indifferent.

Whether Jordanella can safely be kept with
other species, I am not prepared to say
more definitely than that they appeared to bite
off the fins of the zebra fish (Danio rerio) ; the
voung, however, agree well enough with hybrids
of Mexican sword-tails and Platypoecilus rubra.

This little fish is found in St. Johns and other
rivers and lakes of Florida. It might be named
Jordan's Florida killifish.

THE SPOT O LAFAYETTE
Notes on the Local Abundance of this Speciex
Diuring 1925

By C. M. Brepen, Jn.

HE spot or lafayetle (Leiostomus xan-
thurus Lacepede), always more or less pe-
riodie in its abundance, was found to be

execptionally numerous in local waters this sea-
son, even running far up into our much polluted
water ways. As far from the ocean as Nyack
on the Hudson, small bovs, as well as those of
a larger sizge decorated the wharves and piers
with their gear and themselves in efforts to har-
vest these small but by ne mean unworthy tid-
bits of the sea, On one oceasion, two hoys by
means of a single hand line apicee, were noted
to nearly fill a water bucket in a short time.

The old fishermen’s varn runs Lhat this specics
appears in abundance once in seven or seven-
teen vears; a statement that is dependent on
the loeality and the temper of the nsually posi-
tive but not always reliable yarn spinner.  Al-
though they eertainly are very variable in their
frequency no definite periodicity has ever been
satisfactorily fixed for them or a conerete canse
assigned as to the reasons for this phenomenon,
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A HARDY HORSESHOE CRAR
still living with a hole completely through shell and bsly.

They are reported to have been abundant in
New York Harbor during the summer of 1902,
1908 and 1917 and the legendary account states
that the name “lafayette” ecriginated beeause of
of an unprecedented run of them at the time
of one of that great Freneliman’s visits to this
country. It should be noted, however, that the
intervals between runs are 6. 9 and B8 years,
respectively,  This averages closer to 8 than
to 7. with an extreme variation of 3 vears.
Those that were found this year in Sandy
Hook Bay first appeared in great numbers about
the middle of July, and they were abundant
from then on until the fall closed our season of
activity. But the greatest numbers were seen in
the early part of September.  Measurements
failed to show any preceptible growth from July
41 to October 1, all of them averaging about 13
e, and ranging from 8,45 to 14.5 cm. in stand-
ard lengths without the tail fin.  This translates
to an average entire length of about six and one-
quarler inches.  An examination of a fair speci-
men showed that these fish were hatehed in the
fall of 1923, the spot being a late spawner.
That is they were nearly two vears old this sum-
mer.  The seale also indieated that during the
winter of 1924-25 they averaged 9 cm. in stand-

ard length.  They are not known to spawn
north of Delaware H:I_\‘. although it is possible
that they do so veeasionally,

This speeics is the smallist of the Croaker
family (Scizenide) found in this locality. The
largest example that T have examined was 30
em. over all. The seales of this specimen, taken
ab Atlantic City in 1920, indieated an age of
four and one-hall years. while the maximum
recorded length for the species is 38 em,

The food of the spot eonsists, in a large meas-
ure, of small crustaccans and other small or-
ganisms that they ean gather from the bottom,
and for which its small, inferior mouth is fitted,
However in the Aquarinm they feed readily
and thrive on cut fish for which they soon learn
to come close to the surface of the water,

EE s

A Hardy Horseshoe Crab.—A specimen that
has been transfised through and through by
some sharp instrument, probably a fish spear,
and survived to heal the wound entirely. Note
the barnaeles attached on the regenerated shell
surrounding the hole. Through this orifice the
legs may be seen operating as the animal crawls,
This specimen is now living in the Aquarinm
apparently in perfect health—C, M. B,, Jr,
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OFETAL SHARRS

In a radio talk on “The

Mellen referred to a

A Newe Shark Story,
Dreadiul Shark.” Miss
eruel method formerly cmployved by sailors who
wanted to get rid of a man-eating shark that
was following the ship. They would heat a
brick red hot, wrap it in a pile of old clothes
and drop it overboard sizzling. The shark, of
course, would instantly swallow the fatal bundle,
and would trouble the sailors no more,

This story brought eut a still more interest-
ing one from one of the “listeners in"—Chicf
Maher of the Brooklyn Fire Department, who
wrote Miss Mellen as follows:

“When I was a voung man, [ was on the
[.5.5. Brooklyn, assigned to the Indian Ocean.
We were sent to tie Const of Madagasear to
protect the interests of some Americans who
were in business out there. The sharks were
very large and numerous in these waters. When
we went from the ship to shore with the eutters
they uscid to follow us and rob their backs
against the bottoms of the boats.

“We heated a 20 b, shot one day almost red
ot and wrapped it up in a goatskin and threw
it overboard amongst about a dozen sharks.
There was a scramble for it and after a while
one big fellow floated to the top of the water and
we put a bowline around him and hoisted him
to the eat-head.

“Lo and behold he had two holes—the size of
the shot—in his belly and it was concluded that
he grabbed the shot as soon as it went over and
that it burned a hole in him, and that he dived
after it and got it the second time.

“This may be worth telling in your next talk,
If vou find anyvone wha don't believe it, refer
them to Chief Maher of the Fire Department.”

No one who is acquainted with the voracious

uature of the sharks and theie apparent insen-
sibility to pain, will doubt the truth of this story.
We have heard of dog sharks being split open
w0 Lliat 1o food eould be contained in the organi-
ism, vet they app ared to suffer no pain, and
things that inevitably

woitld o on swallowing
as promptly as they

fell out of the stomnch

oM. M.

Foetal Sharks—Captain ]'I.Iill:lr Maller re-
cently  brought  th accompanying plintograph
to the Aquarium with the following data:

His vessel the Dawefalk of Copenhagen, fish-
[falteras about the middle of
\pril 1921, took a shark which he estimated at
two melers, a litthe over six feet. 'On opening
it there found nine foctal voung which
were apparciitly "about ready for birth.

While it is of course difficult to ascertain the
species from such photographs of even ad-
vanced embryos, they appear to be the young
of the edged shark (Carcharkinus limbalus)
with slight doubt.

Mr. J. T. Nichols savs of this species “Fe-
males are with voung about twenty-two inches
in total length, almost ready for release in
April in the Bay of Florida. The voung num-
ber three to six, may be of either sex or equally
divided, females apparently somewhat predomi-
nate. . Breeding females in Florida are
between five and five and one-half feet in total
length.*

This information ¢hecks well with the present
material in time of vear, in number of young,
for the female from which these were taken
was larger than any of his, and in their size,
which was given as about two feet. Judging
from the photograph they all seem to be fe-
males. If our identifieation is eorrcct, although
we cannat be absolutely certain of the specics,
this is the highest number of young taken from
such n female that we know of —C. M. B., Jr.

went into it

ing off Lapm

WETe

Two Tons of Fighes—A large run of fishes
recently (November) in the East River, New
York City, almost resulted in shutting down the
generators of the Brooklyn FEdison Company.

More than two tons of “lafayettes” rushed
the screen well which strains the water used
in the huge condensers.  The fish passed
through the sereens into the submarine tunnels
and jammed against the condenser tubes.

The erews were obliged Lo stop the generators
one at a time and shovel out the fish.—Tele-
gram (N, Y.).

* Quoted with permission from the snpubilishe] manescripe

“Aarine Fishes of New York and Southern New England.” b
. T, Nichols. Corrected to January, 1923, 2 4



From a drawing by Toeny Sarg

A gathering of the leaak Walton set at the New York Agquarium

Reprodlueed by permission of the Artier and the New York Times
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