





W s gy,

New York Zoological Society

VoL XXXVI]

Aberdare |nll1|n|:.'.|'n-, i3
z\:hrrui.«r. 12

Andros |, 33
Youkmg tarpean o, 65
Anglier fisles, 113
Anolis, 37, 50
Antenmarin= scaber, 115

Antares, an the, to Ihl.:s“'thl Indies, 97

Anthony, Harold E., §
Antigua, 99, 10]

Asterias forren, 72
forbe-sii, 73

Balerck, 1. L., 66
Piieon-Anidros Exr editions, The, 53
Racon, Danicl, 35, 61, 79
H.uh.:'r ratel or honer, 127
Hallssa, 110
Barbuda 1sland, @8, 101
Barrpett, Charles, 17
Bathysphere exhibited, 52
Batopdiora, 6l
Beebe, William, $1. 52, 65, 66, 97, 115
Behavior of a pair of leaf-fzh, 68
Binturong, 121
Blenny, gattorugine, 76
Bongo, The gquest of 1|'|¢
captiaring, method of, 2
codorng of
coanes o 7 sgical Park, 33
foster-tnother, *I
news, bongo !I:lﬁ'rb]. 31
preparing for ocean trip, 33, 34
irage to Loological Park, 34
Boowerrus eurycerus isaaci, 45
Rowlin, Hert, 64
Breder, C. AL, Ir., 35, 63, 79, 6D
Bryan's Mrs. aviaries, 110
Bushibicks, 3%
Boshimasters, 103
Huzzards, 58, o

c

Caiman latirostris, 9

selerops, 9

¥acare, 9
Canidae, 81
Carapus bermudensis, 79
Carnivores, the smaller, 119
Cayman, back, 9

Cliviar'y smiooth fronted, 9

Sehneider’s smooth. fl:nll:lr.'d 9
Century Progress Exhibition, 52

hathysphere exhibition, 52
Chance, Col, Edwin M., 87
Chidester, Frof. F, E, 75
Civits, Airrlv:.::n 124

Indhan, 121

paalm, 121

Ed-'ltcu G W,
rocodile, .ﬁ.mnc:n. 5
Twekipn muggull_:rn swanip, 17

rongh-lacked,

salt-water, 17

shirp.nosed, West Ajfrican, 16

smooth-backed, 12
C‘mm:t:l-m oi l.ht World, 3

New W

1d W urld.. 11_
Crocodilus acutus, 5

cataphractus, 16

niloticus, 11 -

mmgmn:ﬂ.

palustris, 17

pnn.un II

17
'D:b.m cmodl 5
Cﬁm ﬁbﬂh fronted cayman, 9

T,
bacon, 65, &7

BULLETIN: INDEX

o

Daphocnus, 85, 85

Development of the sifky marmosel, §75

Devilfish, 111

De Jala, C. Kalph,
. Ravmaonad 1 '- 3%, 119, 175
Uape, large -Luu! }-5

th American bush, .

li=i of prineipal l:i'.-l.'-n oi, 87, B4
pian, = ., Ol B0

DY iscus, 65

E

delnalerm cneies of fishes, 72
A

“Th ni Kham", 47
Eleuthers |-.-.I-|I ricondii, 3%
Escape, The, 35, 56, 61

Evermann, B, 'L'A.'.. iy, 66

F

Field book of Shore Fishe: of Bermuda, 51

deseribes 335 species; 51
results of four yeors hnrl-. £l
i igration of, 115

. 58, &7

l.n:-l: 183 [_,, rellus, 76
Goby, common, 76
Gregory, W, K., 52; 8}
Grenadines, 9%

Griem, Carl, 67
Gudger, . W., 72

H

Harnessed antelopes and their allies, the, 33

related species, 45

subiamily “Tragelaphinae, 45
Hepburn, Isckson, 56, 61
Hollister, Gloria E., %7
Hrolathurian, 79
Huntington, L, T, 5§
Hyaenarctos, 85
Hyla, 57

=eplentrionalis, 59

1

Tcticyon venatbeus, B5
lguana, Amdros, 63
Tihsstrated Londen News, 27
Ingram, Bruce 5., 27

enmings, Prof; H. 5., 72

ja:ar:-ﬂsm. Caiman niger, 9
ohnson, Margaret 5., 26

K

Kenya Colony, 27
Kingston, Jamaica, 103
Kudu, greater, 33

L

Labrus mixtus, 76
L.ile Forsyth, 58
EF Herbert, 16
Leai-fish, behavior of a pair, 68
:mwnmp:. 69, Tl
Leiocephalus, 59
Leister, Claude W., 33
Lemming, 143
me;?“b“ rnelulll 1?5[ 3 e
principal types of dogs, 87,
Lizards, small, 5?
I.inlﬂlrﬂ burial, A, 80
Laoveridire, Mhtu' 16

_J.utim grizeas, s

¥ L

[1933

Muangrove Cay, 64, 65
Al arsiose 3
brth ol tw
feeding habits, L76
raising their \aulm 176
Marsh, M. L., 63, bb
Marinigue, T
Marthew, W. ., 83
MeDaniel, Edwin B, 47
Aigration of fishes, 115
Malk River, 5%
Milligan, H, M., ¥4
Miner, H. W., 35
Miccene dogs, 83

Muostroose, Lndian, 121
Monocirelins polyacanthus, o8
Muiridae, 143

Muste 119

Masiehnes, 121

N
Mature's wild dog show, 83
New World I.IIILII.IIi|| e, 3
ol

o
Ol World crocodiliane, 11
Qshorn, Henry Fawrheld, 17
Clzreshlepharon o shori,
Ostesliemus tetraspis, 17
Ooeyon megalotis, 83
Orter, 121

1
17

P
Pachyderms, royal, in Siam, 47
Puleosuchus palepebrasus, 2
rigonatus, 9
Manama, 110
Panda, 127

Pantadon I-m.l'ﬂmnhlhu1 l.'_-:nﬂtnf! page, No, 3

Parker, Prod.

Pearl fish uwm \mh-m A, 79

Pearl Lsland, 110

Percy-HBmith, Col. K.,
cx]_:ll.-ll:lum e \Tltrd'l-ﬂ.‘ Mﬂﬂ!ll-llluu 27

Physuo,

Pliice, .'l'l'.i 1

Pleuronccies platessa, 76

Plavianis H'E!,'l!:-hl'lh 11

Procyonidae, 127

Puffer, West Indian, 57

i

Putnam’s Sons, G. I,

Q
Quest of the bomgo, The, 27

R

River Lees, 57

Rodentia, 143 :

Ruoclenis or gnawing animals, 143
Raoule, Lonis, 115

Saba lsland, 9%, 101
Saboga Tsland, 110
Sanborn, Elwin K., 143
Schimidi, Karl Patverson, 17
-cucamber,
Sea urchins feeding on fishes, 76
Sherwood, George H., 32
glhﬂnvm!.xm typhle, 74
iri \:d“ b.'eﬂwhml'uja; o
frann neath m willter,
Smaller carnivores, 11 :
E“aﬁf" gray, 57

-J:l:u and sea urchins catch and eat fish,

How, 72
attacking fishes, 72

E‘p:ﬁ.ﬁh. 75
ey a4
T

Tarpen, Andros Island, 65
Tee'van, Joha, 51
Temnoeyon, &

Tetraodon lu.tudmm, 57



Vor. XXXVI|

Thalassoma deperrey, 111
“Theng Kham™, elephant, 50
poizoned with strychnine, 50
Tohage Keys, 95
Tomistoma =chlegeli, 20
Tragedy anong royal pachyderms in
Siam, 47

A

Agonti, goklen, 172
Alarodia slos=oniae Packand, 63
-\.!“.1.: in freshowater lnke, 59

i auarmm with fishes, 59
Alligator pool in Loolegical Park, 1
Alligators, American, in Reptile House, 2, 10

Amerigcan, =kull, 24

Interal wview of jaw, 24
kwer jaw, 24

anid crocodiles in Flernida, Amencan, 12, 13

Chinese, 22

epus, B L
Anchovies, school of (deawing), 114
Andros Ysland, chart, 5o

ligard, 57

tree frop, 37
Andros Cove, fresh water sudls, 60
Anuglerfizh, spowted, 112

attracting s prey, 113

with all fing spread, 113
Axtares 3t sea, 9

eruises of the, (Map), 28

B

Bacon, Daniel, exploring Scuth Andros, 54
Badger, American, 118, 133

ratel hom=v, 132
Har‘r-l;:_::‘n Tekand, showing Martelle Tower

02
villaze of,
hirs, 103

Barracuda, T8
Bazrariecus astutus, 137
Beaver, 138

alarmed, diving, 158

coming out of pond, 139

dragging small timbers inte dam, 159

feeding, 164

filled sluicewny in dam, 139

feeding, |

idly floating, 159

resting, 16l
Binturong or bear cat, 123

head, 123

groups of eonical thatched

Rongi, characteriztic attitode, 36 i
detul of thick ridge of hair along spine, 31
head of, Cover, No. 2
head, mounted, foological Park, 2%

showing large ears, 33
mounted specimen in England, 29
panting by Margaret 5. Johunzon, 26
portraits of head, 37 : &
chowine coriously striped markings, 72
stripes on leit side, 34

on right side, 34
suckled by cow, 30 . i,
unzymanetrical arrangement of stripes, 37
soung female captured in forest of Kenya,

28

an:iaphm wragoeamelus, 44

c

Camp on shore of Lake Forsyth, 62
Cape hunting dog, head, 52
Capybara, 174
Cavy, 171
Caxman, broad-snoated, 16
black, 15 f
Centrai American, 14
Cuvier's «n:m;:ép—imnt:d. 16
Paraguayran,
Schnenler's smeooth-fronted, 16
-spcelhuind. r]ii L
South American
Chart of Andros Teland, 56
Chipmunk, 130, 151
Civat, American (head), 113
i“ﬁii“milfﬂz
ndian,
Coati mundi, 134
head. 118
rine- tatled, 138
Coyute, 53, 91

New York Zoological Society

Tragelaphus sciptins scriptus, 38
angasi, 45

Uik m Tsland, 98
Lirchies, purple-tipgesl, 76

Vivervidae, 119

ILLUSTRATIONS

Croemlile, American, 10 .
Anrerican, jaw, 24
lower jaw, 24
=kull, M4
amd alligators in Florida, 12, L
Australian, 23
Central American, 14
Cubang, 11
fassil, {drawing), 4
from European rocks, 4
Nile, 1%
Cyrnstoci, 14
roughbacked, 19
=ali water, 23
Siamese, 21
smooth-hacked, 19
West Atrican, 18
Crocodilian distribution, (mapl, 6
rezpiration, &
D
Dreviliish swimming below the surface, 110
rising and swimmning near the surince, 111
Hnga, 22, 89
Distribation of Bongo (mapd, 35
Do, husli, 946
cape hunting, 96
lhesel, 82
erab-eating, ¥5
eckimo, 89
head, 82
evolution of upper teeth, leading to the
true dog, &7
fogsil, giant (head), 86
Japanese and Chinese racoon, 92
amall-eared, 5
Daolphins, swimming under bow of Antares,
Ine

crossing bow of Antares, 109

E

3
Eland, male, 42 £
female, without siripes, 43
striped femnale, 43
Elephanty head, in Zoological Park, 47
in fovlogical Pack, 30
Hgiri Nan'', 47
“Thenye Kham'™, 4% .
Elephants employed to capture “Siri Man"”,
44k

Eskimo dog, (head), 82 :
Exploring Tobago I{:}'s i Grenadines, 99

F

Ferret, American black-iooted C(head), 118
‘Black-footed, 127, 129
Fisher, 126
Fishes, new from Lake Forsyth, 62
Flying fish, Cover No, 3
hinck butterily, (wings), 106
reddish-winged, 107
wings, of, 107
short-barbelled, (wings), 106
two-winged, (wings), 106
Fox, Arctic, 94
gray, 3
red, 93
hend, 82
swifs or kit, 94
Fresh water swils, Andros Cove, 60
Frog, tree, 57

G
Gambassia manni, 57
Garvial, Indian, 21
skudl,
juw, 24

Malayan, Cover, o, 1,22

H
Hare, 175 ‘ J
mmping or African spring-hare; 164
Hutia, 170
Hyla septentricnalis, 57

[1933

w

Walling's Tsland, 103

West Inidies, to the, On the Antares, 97
Wild dlog show, nature's, B3

Waolverine, 127

Wrasse, siviped, T

Jackal, Tveadd, #2
hlagk-1 el RO
Iavdian, S

Jerboas, 163

Kinkajou, 159

Kudu preater, 39
ndult female, showing opposite sules, 4l
mather and yoong, 41

L

Tamdscape near Grassy Crecl, &0
Leai-fizh returning to eggs, 63

a pair of eges, 70

with month open, 69
Lieeward [slands, 100
Letecephalus earinatus, 57
Lepus califormicus texianus, 175
Lizard, Andros Island, 57

al 5

cirly 37
Lohster ding shell, 80
M

stunded and tempest-torn, 63
ried marl, 63
. showing diseriliation of

Aangroves
FooLs, BX

Map of Afric

Bongo, 13

Martinigue, Island of, 160

Meerkar, 124

Mice, cheek-ponch or pocker, 162

Milk River, 59

Mk, American, 129

Moth, white, the purpae, 63

Muotor car destroyed by elephant, 63

Muskrat, 161

N
Negro village of Deep Creek, 64
Kylghai, adult male, 44
termale, adult, 45

L8]
Osteology of the principle crocolilians, 24
Otter, Canadian, 134
Oysters clinging 1o mangrove branch, 105

P

Paga or cavy, 171
Panda, Cover No. 5, 140
Pantodow buchholzi, 53, Cover Nog 3
Pearl fish, side and top view, 7%
Parcupine, baby, 167

Brazilinn tree, Cover No. 6, 169

Canadinn, 166

albing, 167

cresiless, 165

hairy tres, 169

yellow-harred, 168
Prairie dog, 153, 154

R

Raccoon, 118

eral-eating, 135

Eastern, 116

albing, 136

Rat, Branigk, 171

coxpa, 170

tree, 170
Redl fox, (hend), 82
Hesident of South Andros, and deg, 64
Ring-tailed cat, 137
Huossian woll-hound, skeleton, 84

5

Saha, voleanic penk, 104
Seqa-urching, devouring a Fundulus, 76
Seining for warpon on Mangrove Bay, 66
Sewellel, 157
“Biri Man", mad elephant, 47

head in water, unable to move, 48

in pasition which led 1o untimely death, 43




,:lﬁ_ 2l

146, 147
A

er specimen “great papefish,
g mnu H-nn ﬁsh 73

l;url wminn of
m iiving: 6, 72

bar,
EIE& gﬂttlr mutual seitlem m:. o

i
s @*M@m&f* 3ol

Tmh, mﬂ‘ﬁt Iml"ing 10 the e

"T‘bung lﬂn ", elephant, in front of
:orl::l.l.

, destro
'I‘ﬁ.-e nmhng by ﬁm’l':‘#.:nn beaver, 142

ﬁmh.t I‘m:;;l!. Facheca in ﬁml

slands,
¢ v
Vill of Mottom, 104
Viscacha, 175
wuﬂ, hmber:% oo 4,
“’%ﬁp-ﬁqmd, Russian, - hk%lﬁ
Waolverine, 130
ondehuck, 1
albdno, ]gﬁ.

- f
of- =
-¢ i
b
-
-
=
- b






L~ i

Iy -

Vol. XXXV No. 1

Jd :|.I||I||t‘:\.-|."|.'1|I'I| iy,

(Pontents

Amenicax Arnigarons, Rerrine Hovse Zoorogiean Park. .o oo e Frontispiece
Ty CROCODILIARY 0F THE WWORED oo es s orm s e saeis s s . Nalph De Soln 3
(73 13 e e e I e e O S R Hagmaond Lo Ditmars

Iflustrations of Species

Ameriean Alligator road-snonted Cavman Inclian Gavial

American Crocodile Cuvier’s Cayman Mugger Crocodile

Cuban Crocodile Faraguayan Cayman Siamese Crocodile

Central American Crocodile  Schocider’s Cayman Malnyvan Gavial

Orinoes Crocodile Nile Crocodile Chinese Alligator

Central Ameriean Cayman West African Crocodile Salt-water Crocodile

Spectacted Cayman Rongh-backed Crocodile Australian Crocodile

Rlack Cayman Smooih=backed Crocodile
Alllralor Pool in Zoological Park . ..cecreeririnesssssarsssssssnnsness s CORELE Page
Fossil Mystriosuokine ... ... .o iiiieaiisivsaimassaisasssasasonnsnnsionsnssainsess 1
B T T R e g o i e e R L 1 S IR L T,
Map of Distribukion ... i iin s s s s b e fi
Tt T R T e B
T e P S B A S e 5
American Allipantors and Crocodiles In Floridn .. .ovviii i iiiiiieiniaiaiiaanssniiaas 12
{I_‘t;-uln‘-_r}'uff_'r(:;‘q}(rlljutlﬁ..................................................... ........ =5
Malavan Gavial, Zoologieal Park .. ...oooininiianan, e T g ey il S S L (TETAT

~

BULLETIN
New York Zoovocican Sociery
Copyright 1932 by the New York Zoologieal Society. All rights reserved. Title regi=stered o the Unfited

Stafes PMatent Oftce. Issued bi-monibly at the Offices of the Society. 101 Park Avenue, New York City,
Subscription §1.30 & year. f0 cents, single copy. Same rates for all Foreisn Countries and Canado,

Ebitorial Stafl
W. Rum Brag, Direetor, Zoological Park Cuanres H. Towssexn, [Hreclar, Aquarinm
Lee 5. Cmaxoart. Curator. Hirds Bavaoxn L. Drracaws. Corator, Mammals, Reptiles

Wittiax Brene. Dircetor, Tropical Rescarch

Members of fne Zoolozienl s¢esaty are snritled 1o nil Peoheanons, Keports, Bulleting, Zooluzica. ete. (Zoo-
locic matfed oy réguest onivy and no efors will ne soared o epsure their delivery. Chanses of address,
forwariding point= and nen-deiivery of mnail should e sated oromotly. Contributions pertinent to the
jieets of the Bulietin cordinig wekcome, Stamped and refurn enveione shouid secompany communientlons.
Editorinl and subzerintion Offices, Zeotogleal Park. New York City. Elwin K. Sanborn. Editor.




i agkires  JREAFR=1end

“Hupias dIgs|[Ead v LTETRTRN (B FLUTR LAY SLETL R

Pomf R ____.“..."._” ]

Sy W (NI CEsom fsinuds ES0] snddili )

ang ] b ML I R R T a=nan] | ..______.._.__ |

sIiE 1A 0]

TR EA L L] [ A (N B R EITIRY

[2}



BULL

NEW YORK Z@QL@G:ICAL SOCIE

Published by the New Yt

BOOK NO.

| 04
BYIN o

B

ork Zoologyical Society

Vo XXVI January-Febroary, 1933 New 1
(3 & P - ol T - : AT
I'he Crocodilians of the World
Flic .1Li."i'_'".'||-.|:|'-, L AVIMals ocoililes and Ceavials of tnd;g}', l'F C. RaLey De 5""-"1
with a Foreword to |i paprer b !: vestoxn L., Iiraans, Curator
of Mamu el |.|| Znnlugiml Park
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Forcword
A :r]! LLLE the crocoedilians are |:|_1.' far the small- f'l.'l”_\' lit'ni;:IIL‘ti. heated tanks, of commod ions pro-

number of species, there being, in facl, less than
twenby-five different kinds, they form the most

est order of the reptiles in regard Lo the

impressive In their massive propors
they and
lengths of the Chelonians (turtles and tortoises),
with over bwo hundred kinds, both land and ma-
rine, and the
members of the great order of scaled reptiles,

with nearly five thousand species of lizards and

grouping,

Finmns, far exceed average weights

average from among the larger

snakes,

From numerous fossil remains in Europe and
North America, it is indieated that crocodiles,
caimans and alligators formerly existed in a much
greater varicty of species than at the present,
but that Lheir size did not much exeeed that of
This condition renders the
group particularly interesting, in pointing to the
crocodilinns being the most ancient types of
existing reptiles, surviving remunants of life from
past ages, carrying through an illustration of
the size and curiously plated forms of remote
times.

In the reptile collections of the Zoological
Park, crocodilians have alwavs formed an im-
portant part, both from the standpoint of ex-
hibition value and of seientific study. With carc-

the surviving kinds.

[s]

portions, in which we have figured that conditions
approach  the of
these creatures, we have made numerous studics

closely natural environment
concerning their growth, It has been determined
that they grow faster than previously alleged,
and that maturity may be reached within a period
of ten years, although they continue to grow
slowly after attaining a breeding age. It is prob-
able, however, that crocodilians altain the great-
est age of any living ercatures of the world, sur-
passing the ages of lortoises, whicl, by recent
observations, develop much faster than croco-
dilians.

The longest record of any specimen in the
Zoological Park collections is that of an American
alligator, which is still living, and was acquired
by the writer approximately forty vears ago.
Two alligators, continuing to thrive in the Park
eollection, were hatched in the Reptile House
from eggs brought from South Carolina in
October, 1800, These three record specimens are
slightly in excess of seven feet in length, and may
never atbain additional length, as all came from
an area where impressive dimensions of alligators
arc seldom recorded. Truly large alligators,
twelve feet and over, were well beyond the av-
erage, even many vears ago when alligators were
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numerous in southern rivers,  This American
species is considerably surpassed in size by the
average dimensions of crocodiles.

The following article has been preparved by
AMr. C. Ralph De Sola, and is the result of an ex-

amination of a considerable number of scientific

YOIRR 200LOoGIC AL

SQCITETY il

articles amd papers relating to  erocodilians,
cheeking changes in taxonomy, hence the pres-
entation of a modern resuemé of the group, in
readable terms, The article also serves as a ve-
hicle for the presentation of a valuable series
of photographs of the erocodilians,

Iutroduction

T HE very remote ages of seologic antiquity
witnessed the appearance of the erocodil-
ians. It is believed that this groap of present day
reptiles has sprung from the dinosaurs and their
congeners the geosaurs, They are comparable to
these
They are the largest of living repliles as to pro-

portions of bulk and length, one species allaining

fossil orders in both size and strencth.

a length of approximately thirvty fect.

Less than a hundred vears ago travelers and
seientists of reputed veracity teslified to the won-
derful abundance of the order throughout the
tropical world. Today every swamp and marsh,
river and estuary, pond and lake of the tropieal
latitndes gives its toll of these reptiles to hunters.

Regarding their ferocity and danger to man it
may be broadly stated that while their predatory
instincts are strongly developed, many species
are timid and flee at the approach of man. Unless
cornered or captured during a hunt these reptiles
are most wary and make every efort to escape
from the vicinity of the hunter. Crocodiles, how-
ever, show a distinctly fierce and sulky temper
as compared to alligators. In many loealitics of
Africa and Asia it seems that certain old and wily
individuals turn inte man-eaters in much the
manner of tigzers and lions.

New World Crocodilinns

Perhaps the most valuable member of the rep-
tilian fauna of the United States is the American
alligator, Alligator mississippiensis. It is not sur-
prising that the early Spanish conguistadores,
filled with mythological lore of dragons and
lizards. mistook it for a great lizard and in this
connection it is interesting to note that the name
“alligator™ is a corruption of the Spanish word
for lizard—el largalo. The name “alligator” is
used indiseriminately in many parts of the world
to denote a crocodile, particularly in Australia.

In some of the eoastal parishes of Louisiana the
outlawing and killing of these harmless creatures
has resulted in Lheir near decimation and both
Florida and Lounisiana have found it necessary to
pass conservation Taws lo restrict the hunting
seasons and proteet the eggs. The food of the
allizator is diversified. consisting for the most
part of crustaceans, but fish, turtles, birds or
small mammalg are a weleome change of diet, as
well as inscets, these last forming about twenty-
five per cent of the food of young individuals.

The American erocodile, Crocodilus aculus,
has a range more extensive than any of the New
World crocodilians. Habitat records and personal
observations show that it is found in southerly
Florida, throughout the Greater Antilles, exeept
Puerto Rico, and is known from both coasts of
Central America where it ranges from Mexico
into northern South Ameriea. In Cuba the cai-
nean, as it is locally known, is actively pursued
for its valuable hide and this practice has ren-
dered the animal almost extinet in that Island,
as well as in Haiti and in Jamaiea, where it has
retreated to the northern and eastern coasts, es-
pecially near the mouths of the Milk and Black
Rivers.

Prior to my expedition to Cuba in 1920, the
New York Zoological Sociely lacked an example
of the Cuoban Crocodile in their collection of live
reptiles at Bronx Park. The notes contained in
the field log book of this trip follow with an ac-
count of the capture and transportation of the
crocodiles obtained from El Tesoro, a fresh-
water lagoon in the heart of the Zapata Swamp
of southern Cuba,

“Cienaga de Zapata, April 20: Near the open
part of the lagoon we caught five small erocodiles
in an eroded limestone stream bed. Up on a mud
flat and near the sluggish water, our gquarry were
sleeping and we had quickly secured them in a
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burlap bag before biting could begin, Went out
into the lagoon in a small boat of native manu-
[acture. a ehalana, The lagoon is a tremendons
lake tleat e

swanpy are nol [lisn

with many inlets eanch into

reed beds, These Hnre
four feet wide. The noon lemperature was 101
degrees I, and the water registered 81 degrees
on the same seale, Hot strong glave and little
shade is enconntered in the great vista of tall and
sharp swamp grass. Many small birds are alofi
and seem Lo ehirp a noise not unlike the aceen-
tuation of. cocodrilo, cocndrilo, 1 panse and then
again, cocodrilo, cocodrilo. (Cocodrilo, strangely
enough, is the local name lor this species, C,
We burned the

lagoon so as to drive out our quarry, Later in ihe

rfirlrrn’-."_.r'n'._‘l reed beis of the
morning at a nearby inlet we walked into the still
and muddy water up to our waists. We saw a
movement aliead of us and almost instantaneonsly
saw a large crocodile slide and crawl from its
sunny reed conch and disappear into the decp
channel of water. We followed close and T cast
my lasso that was affixed te the end of a four-
foot pole over its gaping jaws. My lLelpers se-
cured its fast-swinging tail and with a lot of
strugeling we landed our eateh in the reed beds.

Here we tied the limbs and jaws fasl and sl
ing the erocodile to a pole made off for camp.
Arrived at the camp about 4 P, and hired some
charcoal burners to transport the specimens to
the nearest railroad station. Our route was over
a single track road and our means a hand ear. A
steady push of thirty miles got us into Jaguey.
Here I placed my specimens in my lotel room
and retired. The n
was Trequently disturbed by the struggles of the
big crocodile which was constantly getting loose,
I finally lashed her to my bedstead and slept
until dawn. April 21: Found the local carpenter
and built two crates. Accompanied them on the
Havana train and wired to Dr. Blair to nolify
him of their projected arrival on the Tofoq.”

For many vears the Central American croco-
dile, Crocodilus moreletii, had been cast in the
synonomy of the Cuban crocodile, ©, rhombifer,
when Dr. K. P Schmidt of the Field Museum,
In the Sibun Swamp, near

irht was not very restful, as T

rediscovered it
Belize, British Honduras, it is found on the
shores of the lakes and irrigation ditches that
fill it. In skull and body outline the Central
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Awmerican croeodile is strongly suggestive of its
Cuban ally and only very slight eranial differ-
ences serve boo distingaish them, Little is known

concerning the range of this erocodile, although

Schmidt gives it as being from “Tampico to Bel-
ize.”" Possibly it is restricted in much the manner
of the Cuban erocodile and will eventually dis-
appear under the machete and gun of hide
hunters,

The crovodile of the Orinoeo, Crocodilus infer-
meding, is nobed for ils ferocily and great length,
Baron von Humbeldt in 1800, reported secing
specimens of twenty-five fect, However, a recent
expedition of the National Geographic Socicty
lo this region records finding nothing over ten
feel in length and strongly disevedits Huomboldt's
observations as being the result of his helper’s
imaginntions. This crecodile is endemic to the
entive area of the Ovinoco delta and the adjacent
Crnianas, Tt does ponsiderable damage to the na-
Lives who retaliote by destroving its nests. Its
presence has a decided effect on convicts quar-
tered in the bush of French Guiana whose at-
templs at freedom are inhibited or suddenly frus-
trated by the dreaded man-eater. Death from this
crocodile is indeed terrible:—a side-swipe of the
powerlul tail, a erackling report of closing jaws,
a few bubbles vising from the river bottom—the
prey is fnished, The body is deageed off Lo some
submerged hole and the reptile relurns Lo cal it
when decomposition has set in. Over 200,000
skins of this species and its neighbors. the cay-
mans, were exported during 1930 and still the
crocodilians remain in sufficient numbers to men-

ace the loeal population.

The seven crocodilian species of eaymans live
in the great, warm pools formed principally hy
the Magdalena River of Colombia, the Orinoco of
Venezuela, the Amazon and its tribularies in
northern South America, and the Plate of the
Argentine.  Flowing throngh tangled, tropical
vegetation for thousands of miles, eddying and
swirling past fallen trunks, lazily lapping the
sandy mud-flats of their mouths, these fluvial
waters provide the natural habitat for the alli-
gator-like caymans, spectacled caymans, smooth-
fronted caymans, the former with horny ridges
around the eves, the latter less professorial in
appearance. The spectacled type is distinguish-
able from all other erocodilians by the presence
of a transverse, bony ridge between its cys. Both



WELLETIS Junnary-Febrnary, 1933

Crocodilian Resplradiein, 1he moesl remarsable Teatuare o §he

plivsioloay of cro s is Hhelr manner

of breathing when calin

r or parthy submersed. SKull exnmination I als Lhat thelr pos-

back in the hend and are so well separabed from the cavity of the mouth

by bony palate that it is impossible for water to enter their breathing pazsage, Two valves al the back

and sides of the moulh prevent water from rouning down their thiront [nto e gullet. A study of the

cireulatory system reveals the highest state of development found among reptiles. The heart is four

chambered and supplies blood te e head, trunk, and tall through an aorta in much the monner of
higher vertebrates.  Photograph by Raymond Lo Ditmars,

terior nostrils are set so for

Allipntor Eggs, Croeodilians lay hard white ezes about two and one-hnlf Inches long by ane and three
gquarter inches in dinmeter. In most cases the pest Is prepared during the day by benping together magses
of deadd vegelation and placing a hollow in the center. The eggs are Inld in this and carefully covered

with earth and twigz moking 2 hard compact mass. The sun's heat plus the molsture generated Inside
thie nest by the decaying vegetation Incubates the ezgs in nboul nine weeks, In some dry sandy localities

the eges are lald [n heles during the wet season. Photogriph by Kaymond L. Ditmars,

St £
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tvpes are abundant and cover vast geographical
divisions of the southern continent.

Through southern Mexico, the Central Ameri-
ean republics and eastern Colombia ranges Lhe
smallest present-day erocodilian known to man.
This four-foot lorieate is the Central American
cayma, Carman lfrmr‘ux, the .-}11'1'E1'.-' g0 often seen
by travelers passing through the Panama Canal,
Here the wake of the passing steamer stirs the
shore line, o muddy shore line with oceasional
log-like objects breaking its monotony, With the
wake, metamorphosis takes place—the log be-
comes a reptile and the reptile turns for the deep
turbid waters of the Isthmus, Some hundreds of
miles southward we find the cayman in the Mag-
dalena, The river indians of Colombia’s great
stream call it balilla and while they do not fear
it their capture of it seems courageous, Lashing
two pointed stakes erosswise and attaching a
raw-hide rope to the intersection, they coil its
free end about their waist and stalk through the
reed beds, half-submerging themselves below the
river bank. In one hand they hold the oulthrost
stakes while the other hand quictly slaps the
water in a manner caleulated to imitate a domes-
tic animal’s drinking. Thus they await their prey.
Several hours’ paticnee brings its reward —a
hungry babifla, over-anxious to gorge. Rushing
to the point of the sound, tail lashing, jaws
agape, the cayman closes on the extended arm.
The stakes are firmly implanted and wedged in
its oral cavity. the indian is up the bank, and
tugging. A stroke of the machete and another
valuable hide is made ready for export. This is
rubbed with salt on the fiesh side while the tail
is carried home to the al fresco kitchen and pro-
vides a delicacy.

The dark-olive. brown-skinned cayman of
northern South America, Caiman sclerops, the
spectacled cayman, ranges from Eastern Pan-
ama to northern Brazil where it is spoken of as
jacare-tinga. 'The pronounced, horny protuber-
ances about its eves give it its name.

The voung of most erocodilians are hard to
tell apart: however. the juvenile representatives
of this species are of a golden-brown body color,
speckled with black, the underparts being muddy
colored.

The largest and most powerful representative
of the caymans is the jacare-assn, Caiman niger,

YORK A200bOcla ALl
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of the Amazon Hasin The body is evenly sealed,
black coloved above and vellow beneath; the col-
oration of the body and the distinet, rl.Ilig.-l.l.nr-
like skull, al onee distinguish the Black cayman
from all others. Qeearring in the bheart of the
little known amd vnexplored inlerior of Amazoni-
ea the Black cayman is feared by the natives who
ATE CVET rr.'u!:.' to Lell tall tales concerning its size,
The fe-

from thirly lo forty cggs in a hole

prowess, boldness, and voraciousness,
males lay
wliich they form with leaves, river slime, and the
reeds of Lhe viver shore, The food of the species
consisls of fish, of which there are many in the
Amazon. lavge viver turtles, amd mammals which
aree seized when they come down to the water
Loy dlvink.

I'wo species of eaymans, lacking spectacles
“smooth-fronted™, are known from

md . Tveni

portheastern South America, rom the Orinoco
to Lhe Amazon they may be seen in great numbers
along the river banks, especially durving the dry
season, The smooth-fronted cayvmans were orig-
inally deseribed by two eminent European natur-
alists of the early nincleenth eentury and are
known respectively as Cuvier's smooth-fronted
cayman, Paleosuchus palpebrosns, and Schnei-
der's smooth-fronted cayman, . trigonatus. Al
tle end of the prolonged dry season, many river
burtles, emerging from the mud in which they
have aestivaled, are actively pursued and con-
sumed hy these caymans, Such food might seem
mengre fare were it not for the fact the species
eaten is the largest of fresh-water turtles known,
Podaeciemis eapansa, 1t is about three feet long
and so abundant thal thousands may be seen at
one time on the cayman-infested river islets.
The ]’nr:L_ul.m_'r River, above the i unction of its
confluent, the Parana, is the home of a large
species of black cayman, Caiman yacare. From
this region the species extends through northern
Paraguay into castern Bolivia where it is well
known in the river country. Its black markings
and length of ten feet, with a fifty-six inch waist-
line are typical of adults. Both a robber and a
eannibal, the i’rir.'lgll.'i}‘nn t'n}'!llull's habits have
been recorded to some degree of length and with
some amount of truth. Less likely tales are told
of the females that form a eircle about their
voung and fight off the hungry males; also of the
females carrving the young, cat fashion, and
placing them in small and sequestered pools
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an Alllsator. In captivity small spocimens thrive aml grow lo adull proportions when kept in

iezrees Farhenheit, Food Lest salied to growth

; room with a constant temperature of ot least 55
anid development fonchdes rmw beel amd Tfresh fish,

American Crocodile, Unlike its nefchbor the alligator, the crocodile bas o viclous disposition. When cor-
pered it will give battle, It iz feared by its captors and respeeted by its keepers, In pre-Columblan times
the Mayas of Yucatan held the crocodile o b saered and frequently propitiated its weath with eiferings
of members of the tribe who were elected to give the community o fitting snerifice. The crenture is well
represented in sculpture and pottery designs executed by the peoples of th Isthmlan reglon,
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Cuban eroeodile. Restricted to Coba and the adjneent Isle of Pines, the Cuban Crocodile offers o prob-
lem in poogeography. In Cola (ts range bas been narrowed down in recent years te the almost inaceess-
ilile interlor of the Zapata Swamp. One of the few specimens shown in eaptivity f= o be seen in the

Heptile House of the New York Loological 'ark,

It was capturcd by the author in 1020, Phelograph by

Edlwned R, Osleradory.

where they will be safe from the powerful male
cannibals of their family.

Catman lalirostris, s0 named because of its
extremely broad-snouted appearance, is common
on the east coast of Brazil from Pernambuco to
the southern state of Rio Grande do Sul and ex-
tends into northern Argentine where it has been
taken near Buenos Aires. It also may possibly
be found in the upper courses of the Parana in
the Paraguavan Basin but ils loeation there
awaits definite verification. The flesh of the erca-
tures, especially that of the tail is reported to be
excellent eating and Schomburgk is quoted as
relating that their food is made up of fish and
water-birds as well as the tender roots of aguatie
plants.

Old World Crocodilians

The records of antiquity are replete with ref-
erences concerning the Nile erocodile, its activ-
ities and the methods of its capture. Mummics
of this erocodile are to be found in every arche-
ological museum that honses an Egyplian collee-
tion. The technique used by the primitive hunler
lias changed but little since it was so entertain-

ingly deseribed in the forty-first chapter of the
Book of Job. Historians have traced the land of
Uz where Job lived as being on the eastern border
of Palestine in Arabia. Here the tributaries of the
Jordan, especially the Wadi Zerka, still harbours
Lhe beast of antiquity, the Nile crocodile, Croeo-
dilus wiloficns.  The oft-repeated story of the
plover that picked the replile’s tecth and gave it
warning of approaching danger dates back to the
fifth century before Christ when Herodotus in
“Euterpe” wrote of his travels in Egypt. The be-
lief concerning this eustom has not been verified
by actual accounts in the last fifty years but
many African explorers still report that a plover,
the trachilus of Herodotus, Pluvianus aegyplins,
is often seen in close proximity lo the Nile eroco-
dile and it is not altogether impossible that it
might dart into the open mouth of the monster
to remove the lecehes that infest its oral eavity
and thus render it service. The crocodile’s egps
scem to require a warm, dry bed of sand for in-
cubation and, unlike most other species, unless
this condition is possible the embryo is unable to
develop, moisture causing it to rot. However, the
species is 5o hardy that it breeds in places where
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The reproductions of Crocodilians on thes
lnte A. W. Dimock, and represent o Jak
mercly photographs, To the photograph
exhaustless patience, The charm of such
terize Uhese ungainly saurians, is that t
erocodilians, and illustrate welk the gred
poses s a distinet proof of his limitless pul
Good pictures of wild-life in their habil
included among the very best. In each in
of the presence of the photographer, wh

selentifie research. Published by courtesy
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o pages are from photographs made by the
of many weeks. To the lavman they are
ey are the badge of poinstaking effort and
allection of pletures, if we may so charae-
represent natural habital manners of the
ill of Mr. Dinwwck in securing uneonscions
= anid klnm'h'iigu of his very wary subjects.
¢ rare, and the ones shown here may be
e the subjects apparently were nol aware
Ids to their value in the class of truthful,

e Admerican Musewm of Natwral History.
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Central Amerbean Croeodilie. L the sommer of 1925 this speites was rediseoversd ofter a lnps=e uf nearly

rking near the 5il

Swanmp of Guatemala Toul e spesics

a eentury, Dr. Karl Patlevson Sclomidt w
i relative abumilanee. Phofograpk eorefesy Field. Wieseitn of

Sl weead Hinlaarn

s in o elutel, These clubches arve lakd

Oringen Crocodile, A prolific species that lays from Torly Lo Gy o
on the sandy river shores of Veneoseln and the cggs, used for food by the natives, miast be dug up from

w dlepth of about a fost wnd a half.

Central American Cayman, A small species inlmbiting the tropical rivers of southern Central America and

porthern South Amerien.  Although well known to sctentists aml common In fts habilal no plotosraph

was svailable, In e of this a plate from e “Zoologia® of Dr. Perez Arbaelaer is reproduced.  His
background fs that of the Magdalena River of Colombla.
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Specincled Coviman, A Lropleal Amerienn secies,

Black Caymuan, A specimen lately received from Brazil by the New York Anquorium measured eleven feel,
eight inches, The one figured here s a juvenile exnmple,
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4. Brond-snouted Cayman, b, Cuvier's Smooth-

fronted Cayvman, From Tledemasn, o Parnguayan Cayvman, Cowrtesy Field Migewm Natwenl History,
. Schineider s Snmth-Cronted Cayman,  From Ticelamier,

the dry scason is of only two months’ duralion.
The number of crocodile eggs Inid and hatched
every year in Tanganyika { formerly German
Fast Africa) is most surprising. Mr. Arthur Lov-
eridge, who visited that country in 1922, shows
that during the first six months of the year. 120,
502 eggs were brought in for a bounty. The Tan-
canyika Government records that deaths from
erocodiles in the whole of its vast territory do not
exceed fifty natives a year. This is a very small
percentage of fatality in a population of three
and a half million inhabitants. Fqually significant
are the records of African expeditions that have
spent many vears in the field. Such an expedition,

led by Mr. Herbert Lang, of the American Mu-
seum of Natural History, ten years in the Congo
region, dealt with several hundred thousand na-
tives “and vet in all that time not one authentic
case of loss of human life doe to erocodiles came
to our attention”.

The West African sharp-nosed erocodile, Croe-
odilus cataphractus, is a large species which, true
to its name, is restricted to the western portion
of the Dark Continent. In general, its habits
little set it apart from its relative of the Nile.
Like that specics, it has long been associated with
a bird that supposedly tends to its dental ail-
ments.  This avian surgeon is the spur-winged
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plover, Hoplypterus spinosus. Again, no direct
evidence bears on the validity of the many tales
concerning this bird. but the same line of argu-
ment exists, Rumors to the contrary, the beast is
little feared by the African natives of the greal
river systems,

The West Afriean rough-backed crocodile, (s-
teolaemus letraspis, shares the common hahital
of the foregoing Ethiopian species. 1t is one of
the smallest individuals of the order of Crocodilia
and seldom attains to five feel. It is respected,
however, by the local tribes who erect palisades
around their bathing spots in the rivers so as to
ensure a tranqguil bath. ‘This crocodilian is often
found in salt or brackish-water where its up-
turned snout is useful in keeping its head above
choppy waves. Little is definitely known con-
cerning its habits and much remains to be learned
about its breeding, food and growth.

The West African smooth-backed crocodile,
Cstealle pharen psborni, named in honor of Prof.
Henry Fairfield Oshorn. is a recently discovered
species. Inhahiting the forest region of the north-
castern Congo it is characterized superficially
from its ally, the rough-backed crocodile of West
Africa, by a fatter and slenderer snout. Fish is
its prineipal food. While it is known that natives
oot the nests of this species and utilize the eggs
for food, nothing further is recorded concerning
its habits,

The Indian gavial, Gavializ gangeticus, the
giant of the crocodilian world. is found in the
water svstems of British India and commands
front-rapk position for size in the order of Croe-
udlila, Adults are said to attain a length of thirty
feet and fossil finds of this genus are more than
fifty feet long. The newly hatched representa-
tives of this gavial measure some fifteen or six-
teen inches, nine of which is taken up by their
slender and emaciate-looking tail. The egps are
deposited in tiers of twenty above and twenty
below, separated by a foot of sand,

The Indian mugger or swamp crocodile, Croe-
odilus palusiris, a medivm-sized monster of
twelve feet, is found in almost every bogr and
swamp from Baluchistan in northern India to
Iower Burma and the Malay Peninsula, as well

as in Ceylon and Java, However, during severe
drought, it has been observed that they leave the
dried up water courses and traverse considerable
areas in search of water, Tt is dark-olive or black-

7

ish above, the voung a pale olive spotted with
black. While the species is cannibalistic it does
not molest man and is noted Tor its remarkable
timidity. During the long dry season it acstivales
in the mud where it remaing in a state of torpor
wnkil the recurring raing release il

Siam, amoeng the many eorviosities of natural
history, harbours a crocodile, Crocodilus siamen-
siz, which is also known in French Indo-China
and Java. It is a small species, about seven feet
in length, and is native Lo the rivers and swamps
of the Malay Peninsula, In these countrics it is
equally al home in both fresh and salt-water.
Little or nothing is known about its habits and
much remains to be studied in the region of ils
habitat. Il is of darvk-olive coloring, spotted with
Black and grows to aboul seven feet.

The salt-waler erocodile, Crocodilus pPeresng,
s an csteavine species Mrequently seen swimming
in the ocean, many hundreds of miles from land,
Undoubtedly this natatorial activity accounts for
its presence in many distant countrics of the Fasl
and is the reason for its wide distribntion. This
reptile is eommon from the Philippines to South
China. through the East Indies to New Guinea
and the Solomen and Fiji [slands. In India it is
restricted to the Malabar coast and to the tidal
waters of Ceylon.

A recently described and little known species
is one from New Guinea, In 1908, Dir. George A,
Dorsey of the Field Muscum. in undertaking
some ethnological studies in Melanesia secured
several crocodilian skulls from  the territory
around the lower Sepik River of northern New
Guinca. It was not until 1928, however, that this
material was examined and desceribed by Der.
Karl Patterson Schmidt as a new species of eroe-
adile, Crocadilus novae-guineae. Schmidt's diag-
nosis is clear, pointing out that the spocies is in-
termediate between the salt-water crocodile and
the Australian one.

The bushmen of (Quecnsland regard the Aus-
tralian crocodile as harmless,  Its salt-water
neighbor, C. porosus, however, is man-cating.
Charles Barrett, the Australian naturalist, re-
cords its reptorial activitics and gives some hint
of its annual toll of human lives.

Many specimens of the Australian species are
shipped to zoological parks all aver the world and
the method of their capture is as follows: A
spring trap, made from bent mangrove branches,
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West Afrfean Croeodile. The jaws appronch the narrow head outlines of the Indian Gaviel. Stomach
vuntent shows that the species Bves on fish, shrimp and frogs.
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Rouch-hacked Crocodile, A Wesl African species il enlers i

Snuisath-b
by Dr. Rarl P. Schimidt. Taken by Mr. Herbert Lang in West
Mear o Nevbwred Filistors.
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is set; a ronning noose is then attached Lo this
trap and placed near a watercourse that is known
to be a favorite ran of the animal, A lpop of the
noose suspends some bit of game or meat and the
erocodile, in its ¢fforts to get this morsel. fastens
himself in the noose, thus facilitating the caplure
of live and mninjured individuals,

The Malavan gavial, Tomistoma sehlegeli, ap-
proaching a length of fifteen fect, is the third
largest crocodilian in Asia, This gavial is an
olive-green color, spotted with pale brown above;
its tail is banded. The iris of the eve is a vellow-
ish-brawn. Its evolulionary position closely par-
allels that of its Indian relalive and owing to the
fact that it has a somewhat bronder skull, it is
often assigned a place between the gavial of
India and the true erocodiles. Iu appearance it
sreatly resembles the fossil restorations of its
prehistoric ancestors. It is hard to lielieve that a
ereature of sueh terrible counlenance can be
harmiess, bat again its elongated jaws determine
its diet of fish and so unfit it fo Prey om imar.

It is always interesting to contrast attitudes of
native peoples with those of their more eivilized
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Kellogg, Remington {1928) The Habits and Feonomic
Importance of Alligators, 36 pp., illustrated, United
States Department of Agriculture, Technical Bul-
letin No. 147, Washington, D. C. A definitive essay
on the Ameriean Alligator.

Feeese, Albert M. (1915) The Alligator and Its Allies,
858 pp.. illustrated, G P, Putnam’s Sons, New York
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brethren.  Some of the Malay people vienerate

their gharial to the point of ascribing to it o
divine origin. Washerwomen, beating their
clothes in its rivers, uller prayers of gratitude
to the animal whose presence protects them from
evil spirits, while in our own country. the alli-
gator is looked upon with mingled feclings of
fear and loathing; euriounsly enough, it is quite
as harmless to man as is its Malayan and Indian
allies.

The Chinese alligator, Alligntor sinensis, is
one of the smallest of Asiatic crocodilians, It fre-
quents the waters and tributaries of the Yang-tse
Itiver, living on fish and whatever water-fowl il
enn eapture. In character and linbits it elosely
resembles ibs American relative. [ts skin is green-
ish-black above, speckled with yellow and green
beneath, These river peaple of China regard the
reptile as a pest rather than an eneny inasmuch
as it constantly prevs on ducks and becomes en-
smared in fish-traps. This same habit has been ob-
served in Afriea where game hunters complain
that erocodilians frequently fill traps set for
other animals,

and London, *A scientific treatise written in popular
fashion, and with a good hibliography™.

Rooij, Nelly de (1915) The Reptiles of the Indo-
Anstealinn Archipelago. Vol. I, 348 pp., illustrated.
1, J. Brill and Company. Leiden, A long desired
work from a little known region.

Sebmnidt, Karl Patterson (1919) Contributions to the
Herpetology of the Belgian Congo, ete, P 1, pp.
as5-624, illustroted, Bulletin Amerlean  Museum
Naturnl History, Vol 89, art. 2.

(1924) Notes on Central American Crocodiles, pp.
.02, illusteated. Field Muscum of Natural History,
Publication No. 220, Zoological Series, Vol 12, No. G,
(1028} Notes on South Ameriean Caimans. Thid,
Vol 12, No. 17, pp. 205-281, illustrated.

Other papers of this herpetologist are listed by
Maleom A, Smith,

Smith, Malealm o, (1931 The Fauna of British Tndia,
inclnding Cevlon amd Burma, Replilin and Am-
phibia, Vol, 1, pp. 32-18, illustrated, Tayvlor and
Franeis. London. “A  valuable and much needed
treatise™, by the foremost Britlsh herpetologist.

Willietan, Semuel Wondoll (1914) Water Reptiles of
the Past and Present, pp. 184-215, illustrated. The
University of Chicago Press, Chicago, Ilinois. “A
popular work presented in an interesting manner’.

Waad, Casey A, (1981) An introduction to the Liter-
ature of Vertebrate Zoology, 648 pp. Oxford Uni-
versity Press, London, The quoted annotations in
this short bibliogruphy are from this delightfully
informative work compiled and edited by one of
pur foremosl living naturalists,
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yan tiavial.  Tts elongnted jows indicate its diet to sonsi= largely of fi=h.

Clilnese Alllgator. The Cantonese wse the skin of thelr native nlligator Tor e percossive heads of thelr
stringed instruments and collect its teeth for their allezed medicingl progerties. s seales are nlso gsed for
treatineg fevers. goilre and =kKin diseases, From Brehow after Beeriige,
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Salt Witer Crocodile. In Inslin owver two homdred deoths o vear are sail §o Ge causald by this species,
The British have offered bountics for the destruction of thi= erocodile o jbs esss Tnoslze and bolk 1L is

the secomd largest erocodilian T the workl, srowing o over Dwenty feel, Feoa Hechsas after Berridge,

Aunstralinn Crocodile. Northern Australin is the home of Croecediles johastoni. Elght foot speclmens nre
commion throughaul the Crestiwalers of nortlern Queaigslaml and, In days past, Inrger slaes were roporbed.
Frone Natiwal tieagraphie,

23
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L. Indlinn Govind skall showing the typlenl

corformation of the Govial group.

Jaw of Todlnn Govinl showing

on of the two halves of L

gl Theix DIEELTLE

chinrncteristie of Ve Govi

e e ET

i

1. American Crocslile skull showing the
exposed notel for (e Tourth tooth of LA 1T
lower jaw, This ks a dingnostie chnracter-
fstie oof the Crocodile group.

s Amerienn Crocodile jow, Internl view
shnwing e ek eolarged fourth tooth
typival of the Crocodile

3. Amerdenn Croesidile, Lower jaw shiowlng
fusion of e twa binlves extending to the
ffth tootl.

L. American Alligator sknll shiowing space
Between the dfth and =ixtl tocth. This pit
Is charneteristie of (e allleators and cay-
ITHTIES

2. Amerlean Alllgator. Lateral view of the
Jaw shoswine e elongnled Tonrth tooth
whieh fts Inte the pit mentbowed alove,

& Ameriean Alligator. Lower jaw showlne
the brogeed spade-like shape. chiaracleristic
of mist members of this group comprising
the allisators and cavimdns.

(teology of the Principal Croeodilians, | Top) Skoll and jaw of the Indlan Gavial, 6, soagedioes, (Ceubee)
Skoll and jaw of the Amerienn Crocodile, €, aewties, (Lower) Skull and jaw of e Ameriean Allksator
Ao miasizaippicneis,
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THE RONGO IN THE 200LOGICAL PARK
From o proiading i olf eolors Gy Miss Mergorel &, Jubuson .
A portraft of Doreen painted n January 1953 shortly after her arvival at the
Foulogical Park, The reproduction shows to pood ndvantage e bruly beautiful
color of this graceful antelope, one of the rarest of the varicd nmd  abamdant
Afrbean faunallife.  The vertieal, while striping, typical of the larnes=sed an-
telopes, stands out vividly against the rich chestnut-hrown of the Budy, greatly
enbnneine the wormth of the varying lones.  Oddly enough these stripes,
whieh prevall In hoth sexes, are of unequal mumber oo apposite shdes, African L
antelopes In captivily liave mther garrialous dlspositions. ‘requently. they are .
hoth savage and argressive. Doreen §s o perfect antithesis, She is Both placid
and tractable, anil so perfectly calm as o eonvey the impression of an inheribonce
of domesticity of primeval origin,  The plcture has heen t}'mrr.'lm-n('!l by Ll New
;ikmr: Foological Soclety for the Gallery of Animal Paintings i the Foologhel
nrk. 4
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.y I ——m H .
It T r1 T T 11 IT T T T I 1 1z




gy
AT
by

BULL

NEW YORK ZOOLOGICAL SOCIETY

Published by the New |

Vo, XXXVI

March-April, 1968

York Zoological Society

o

The Quest of The Bongo

From “The Ilwstrated London Nesoe™ of

Permission to re-prind the glory by Col. E,. 'y
the Hlusirated London News,
the Editer. He alse formcarded to n

s e ||l|1-..-.'.:.='.-

e oricina!

August 27, 1992

a=Smith of the eaplore of Dareen, as related in
Herowgh the kindly offices of Mr, Broce Ingram,
photographs illustrating the article, with the

rights of reproduction granted by The Cambridae Literary Adgency, the London Adgents of al,
Perey-Smith. Photographs, exc pt mounled specimen of the British Musenm, exclurive to “1he

Hlustrated London News.”

“TN the course of a fairly adventurous life,”
writes Colonel E.
fortunate

times, a good deal of big-game shooting and of

Percy-Smith, “I have

been enongh to secure. at different
specimen-collecting for various museums. My in-
terest in wild animals, thus aroused. has contin-
ued Lo grow ; but T find, as so many other shikaris
have done, that my desire to kill them has van-
ished in proportion. And so it came about that
I thought of attempting the caplure of some real-
Iy rare creature. which had never as vet been
seen in Europe. For that reason it eould be read-
ily disposed of. and my hobby would then, to
some extent, be self-supporting—no small con-
sideration in these hard and uneertain times.

“I had known Kenga Colony well for many
wvears, and enjoyed in the past moch kindness
from my many good friends there. This fact,
with its unique facilities for bir game and the
possession of a delightful climate, combined to
make it the most suitable country under the Brit-
ish Hag for my purposes. And onee Kenya was
decided upon, the bongo inevitably became the
ohject of my quest, The rarest, as it is almost the
largest, of East African antelopes, it has its
home in the dense mountain forests, at the height
of some nine thousand feet or so. Its horns make
a massive and yet gracefully spiralled trophy.

Farlid copyright strictly reserved —Ed.

It has a brilliant chestnut coat, with enriously
striped markings : in short a beautiful and impos-
ing creature, enlirely belicing its uncouth xoo-

logical appellation, *Bodeerens Tsanei’.

e

“As the animal lives in the thickest forest.
where a noiseless approach is well nigh impos-
sible and is endowed as well with a hearing un-
eannily acute, one cannol wonder if it is rare even
to cateh a glimpse of it. How much more difficult
then, was the problem of eatehing one alive and
uninjured, and that within the limits imposed by
the Game Laws, which rightly prohibit such
erucl, if effective, methods as running wild game
down with dogs or snaring them in promiscuous
pits? The forest terrain also put out of the ques-
tion the idea of driving them into nets, T decided,
therefore, to attempl lwo met hods: the first and
more promising to build a stockade round a fav-
ourite salt-lick, at the edge of the forest, to which
their fondness for this delicacy would, T felt
sure, inevitably attract the bongo; the second, to
set nooses at a suitable height along some trails
that they were wont to frequent. Knowledgeable
friends on board the steamer were helpful with
their advice. and enabled me to deeide on the cast-
ern slopes of the Aberdare Mountains as the
seene of my endeavours. This magnificent moun-
tain range lies half-way between the Great Rtift

7]
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Valley and the even more imposing massif of
Mount Kenya itself. Thither, after collecting my
safnri in Nairebi, a routine proceeding which is
as familiar to the general reader nowadays as ils
Swahili name, 1 proceeded by molor-car. and

very vasily covered the 150 miles in two days,

The only form in whicl Uhe
e specimen of u hongo (Beocercws onracerazl, fomr

at the shoulder. in the Natural History Musenm 6t South Kensingbon.

NEW
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founded my hopes, But to suceced it was elearly
essentinl that my preparation should be com-
pleted before the advent of the rains, and the
constraction of o solid |l.1_'_{ stockade, Iu'.'l'r'i:.' +00
vards in eivenmierence and nine fect in hicight,
.r'nu.l that by Lthe aid of raw native labour anly, was

animal is nb present known in Englamd: A mount-
fect Tour inches high

1Marka-

graph by Courfesy of Lhe British Musewm  (Natural Ilistery Drepartment).

“1 was fortunate cnough to find an ideal site
for mv standing camp, seven thousand five hun-

dred feet above sea-level, a most
beautiful spot on the edge of the
forest, with wonderful perspec-
tives overlooking the game-haunt-
ed plains, which streteh away
towards the snow-clad summit of
Mount Kenva in the [ar distanee,

L

“Now the bongo possesses this
curious and almost human idio-
synerasy—that he intensely dis-
likes the perpetual drip from the
sodden leaves on his coat during
the rainy season. and tends.
therefore at such times to come
out inte the more open country:
it was on this trait that T had

Mounted head of a male Bongo,
Nativnnl Collection of Heads  and
Huorns, foological Mark.

clearly no light task. Incessant work, however,
enabled me Lo complete it within bwo months, and.

had the rains been normal, 1
should have had time suflicient
for my purposes; bul alas! these
largely [ailed, and when 1 was
ready for the bongo they had
since  reverted Lo  their
hiavnts in the heart of the jungle;
my labours were utterly wasted.

m

“There still remained however,
the noosing of the game trails,
Large stout posts were driven
deep into the ground alongside
tracks, and to
them 1 attached a stout rope.
The end, looped and terminating

long

the  well-worn
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in a slip knot, hung suspended tight in the fair-
from small
planted on cither side, and the whole deviee was
carcfully concealed beneath cut bush and ereep-

' g

“For this scheme the omens secmed slishtly
= &

way forked branches especially

TS,

more favourable,
achicved suceess, but I had come within measnr-
able distance of it several times. On one occasion
a fine specimen had his head almost within the

Troe, I had never acluanlly

noose, when his eagle eve must have no-
ticed the rope as of a slightly ditierent
tinge to the camonflage of crecpers,

and in an instant he was off; a

vivid example, this, of the dii-

ticulties by which the hunt-
er is perpetually con-
fronted. Still 1 per-
severed; the most
likely trails were
daily beset, and duly

YORK ZOOLOGICAL

BOUIETY a1

sell Lo the sight, sound, and smell of mankind,

=™

“Now, at last, it scemed right to celebrate sue-
cess with a few {riends who had foregathered to
offer congratulations. 1 had carefully kept,
againsl such an oceasion, a last bottle of cham-
thinking per-
haps Lo break it over
my caplure for Inck

pagie,

ab the start of her new
voyage in life, Dul
when it came to the
poinl I feared thatl it

micht alarm her, and,

anyway, it would be
a sinful wonske Dr T -.i
liquar in the heart of
Africa. 5o, thoush
‘Doreen,” as I had de-
cided to call her, was
not formally chris-

T i tened, at least her

visited the next morn-
ing by natives whom
I had carefully
trained.

thick ridge of hair
runiing nlong the
pine™:  Detall of this
curions  feature of the
captured bongo, A section
of the photogrnpls on ogpo-
site page showing the bongo
belng suckled by o cow,

health was well and
truly drunk, with
musical honours.

mw

“ Al last—aone never-lo-be-forgoticn moment—
I was aroused at erack of dawn by a great huhb-
bub in camp. The scout had hurried in to report
that a bongo had been snared. My luck was in
at last. In the thrill of sueeess it seemed no time
before 1 had covered the mile which intervened,
and there. sure enough, to my intense relief and
delight, 1 saw a most beautiful half-grown fe-
male bongo securely held round the neck. For-
tunately, she did not show so much fear as I
had anticipated; I was able to approach her with-
out undue difficulty, and, with the help of a dozen
natives, to rope and put her bodily into the back
of my big 7-sealer tourer, from which 1 had pre-
viously removed the hack seats and leather-work.
Thus we got her safely to camp. and then at onee
transferred her to a darkened loose-box, within
a roomy stockaded enclosure, so that she might
rest quietly awhile, and gradually accustom her-

T
"I had expected to
have to keep her in
this semi-darkness for several days at least, but
so uncxpectedly doeile did she prove to be that T
was able to move her the very next day out into
the encireling enclosure, and here she found wait-
ing for her a cow and ealf to serve as foster-
mother and boy-friend. “Doreen’s™” edueation
proceeded apace. I had some difficulty in per-
suading her to suck from the cow, and she lad to
be held down to the udders at the start, but onee
she had got the trick ne more compulsion was nee-
essary ; indeed she was soon trying to get more
than her ralion. to the disadvantage of the calf,
who took his meals at the same time on the fifty-

fifty basis.
m

“The next step towards weaning her was
achieved when she hegan to drink milk direct
from a basin; for, of course, like all antelopes,
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she was already aceustomed from her earliest
days to graze as well, She is now at a most atbrac-
tive stage; has little fear of human beings, and
will allow herself to be stroked and handled with-

ok l““i{'ll"_\'.
'E T.
abb=l by

“IL is a perpetual interest to be able to study
this mest attractive ereature al elose guarters,

March-April, 1933

with wonderful fidelity, and they clearly show
what a bongo is really like at last.

ol

“My story is only finished. Sooner or later
will come the difficult journey by rail or car over
the hundreds of miles that separate us from the
coasl. Next, the long sea journey must be faced,
and |.':|\.H_1.', saddest of all, the inevitable Ihlrﬁ":_'

“A beautiful and imposing creature™, with hreilliant chiestoul coat and curiously striped trns.
verse markings: The young female hongo, eaught in the mountain Torests of Kenva, ninl remark-
ably docile in eaptivily.

and to admire the gorgeous chestnut hue; the un-
expected thick ridge of hair running along the
spine—nature’s protection and warning against
the overhanging bonghs of her natural haunts;
and the white transverse stripings of the coat,
all the more curious because, for some mysterious
reason, there is one less on one side than on the
other. But there. her fascinations have no end—
at least, for me,

“Photographs can give no conception of the
wonderful colouring; but her markings, shape,
the curiously low carriage of her head, and the
generally graceful appearance are reproduced

when 1 leave her at her new home in some Zoo-
logical Gardens — Whipsnade, may be — who

can tell #

“She, I am sure, will settle down in comfort
and sceurity, and be happy, free at last from the
perpetual fear of attack by a pack of ruthless
wild dogs or a prowling leopard. As for me. it
will be a long time before I forget the enjoyable
and interesting time spent in the ‘QQuest of the

LT

Bongo',

m

e g
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Upon viewing Dareen
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The Bongo Comes to the Zoological Park

Cravng

Hiwstrations froan Photographs Made in the Zoologies] ark In

HE New York Zoological Sovicty has ever

been in the field to secure specimens of ani-
mal life that ordinarily. because of their rarity
and the inaccessibility of their homeland. are
geldom seen in Zoological collections. The dirce-
tor of every zoologieal park or garden always
lhas lists of animals which he hopes sometime to
exhibit; animals thal never before have been
seen in captivity. The bongo, one of the most
striking of all antelopes. and a native of the
dense mountain forests of Africa, has had a
prominent place on all the lists of greatly de-
sired specimens.

Kuowing that Col. Perev-Smith was going
into bongoe country in the Aberdare mountains
of Kenva Colony, and that he might possibly
capture one of these rare animals, Dr. Blair
immediately communicated with him and made a
tentative offer for a bongo to be delivered alive
in New York. Fortunately, as readers of these
pages already know. Col. Percy-Smith's venture

W

Leisra

April by E. K. Osternidoril,

was successful, and on June 6. 1982, he cap-
tured a voung female bongo. Negoliations for
her purchase were continued, and “Doreen”, as
she had been named, was finally acquired by
Dr. Blair for the Society.

Few persons are aware of the many difficulties
that attend the transportation of a wild animal
from Africa to the United States, especially one
of unkunown disposition and traveling ability,
and the following. very brief, account of Dor-
een's journcy may be of interest to all those
who at times have wondered how animals are
bronght to the Zoo.

To prepare Doreen for the journey, it was
first necessary that she be weaned and aceus-
tomed to a dry grain and hay diet. This was
snecessfully  accomplished and  when  abont
eleven months old she was ready to travel and in
perfect phivsical eondition, due in particular to
the great pains taken by Col. Perey-Smith in
arranging for and anticipating every detail con-



HE

cerning her necds. Fially
readinves for the notual start
was tlaced it ousrantine for

ed a certificate of

was disense frec and without

was taken safely to the coast
(Mombasa), part way by
maobor trisck and part way by
rail.

Here arrangements were
completed for the ocean trip
to New York.
installed in a eomfortable
shipping crate, furnished
with enough food to last for
the trip. and accompaniced
by detailed feeding instroe-
tions and a quantity of milk
of magnesia for possible in-
disposition,

Thus equipped, on No-
vember 26, 1952, she was
loaded on the 8. 8. Durliam
Caslle, bound for London.
Captain and erew were so
keenly interested in the ven-
ture that she was more than
well taken eare of. even to
the extent that suitable awn-
ings were erccted to protect

Dorcen was

vervihine was in sl o

a month and srant-

certilyving I.ll.-ll. sl

Marek-A pril, 1933
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her from sun amd weather.
The Durham Castle arrvived
in London on December 22,
1942 and Doreen was tran-
shipped to the 8. 8, Admer-
ican Hanker, leaving for the
United States the following
day. Dr. Blair boarded the
American Banler at Boston
and accompanicd Doreen to
New York, where she was
quickly unloaded and taken
in a comfortable van to the
?.1||||.|:l_'_';ii'-:1.| l.ill']i.

She  survived  her  long
journey in perfect condition,

aecepled ler roomy gquarters

in the Anlelope House with-

155 or bother and at

s seemied to make herself

wme, At this writing

pues in good Lealth, has grown ap-

i
trip, Doreen  preeiably, and now enjors the sunny days of

spring in her o a1 is a lovely animal

and w liope that ~I.L uay skay with us for many

injury .  &she  vears to come.

The white lateral stripes of the bongo are frequently unequally produced on

oppeosite sfdes of Lhe animal. Doreen possesses this chinrmeleristie, hnving twelve

stripes on the rlizht slde (fop). and eleven on Ae left (boffom). The last

short stripe at the base of the il docs oot show in the lower photograph,

Other white markings may vary In size and shope, nond old bongo bulls, in-
stead of belng red, the wsual color, are nlmost black.
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Map of Africa showing the distribution of the races of the hongo, which Iz Indiented by the darkened

arens marked respectively 1, * and 3. Aren 1. Beocercus ewrpcerns curvcerus; Area 2, NHoocercus en-

rypceries dsaoei; Aren 3, The Genernl locality marking the babitat of two other roces, Boocercus curyeeris

Eotanganus nnd Roscereus eurycerss n:riprﬂ'. Doreen was enplured in the Aberdare Mountains of area
2, Map prepared under the direction of Dr. Blair by the Engincering Department,
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The two upper portraits of Dorecen show ber large intelligent eves and
J i 1 # i | general mppeen rnnee .
in suldition the white facinl morkings characteristic of the bongo, In the lower [Il'fjl.ltﬂ..ul‘ul‘]-:‘ilnlqlﬂn'l.:-'lllE:‘::fl'.m’::;I
rienl arrangement of the stripes ean readily be seen and it will be noted that the sixth stripe on the left
side is missing. The prominent ridge of hair on the bick is also seen to advantnge.
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The Harnessed Antelopes and Their Allies

Itavaoxn L.

Ihres ams

irrtor of Mampiale and Beptites, Zoological Park
Hiustrations from photographs made in the Zoologieal Pork.

FRICA, south of the Sahara, has the great-
A est variety of hoofed animals of any
in the world,  From the southerly border of the
. Lhis life is
acteristic in form, cmbracing an impressive num-

AT

areat desert, to the Cape also char-

ber of species of antelopes.  Africa practically
represents the sole locality of these animals, as
only a few
nent, and
Asia,
animals of Al
of decr 1
As 151

antelopes,

species are found ontside the conti-

they are confined to a small area of

\nother peeuliarity about the hioofed

absenee of

ca is the

any species
vast antelope domain,
animals like the
ibed.

: accorded separation

v af
are indie:

these lhave

into subfamili ‘iz article relates to one of

these subifpmilics, th '.Ir.-"nr_l.ln'nlr.ll'.'nl..:.“r.ln', with but a
moderate number of species, but of particular in-
terest becan

gize of several of the members.

1se of unigue markings, and the large

From the viewpoint of the eollector of trophies,
the harnessed antelopes are commonly known as
bushbucks, and are grouped as five species. They
are recognized by white, ring-like markings eir-
cling the body. Technically,
tional species, some with ringed markings.
of the specics oceur in India®

From the standpoint of etyvmology, the har-
nessed antelopes are poorly named. To eall them
ringed antelopes would seem more fitting, owing
It is troe that one
species, the bushbuck or guib, P'ragelaphus serip-
fus seriptus) has both ringed and longitudinal
markings, in form as if the animal were encased
in harness. As it precedes the others in some
of the techmical lists, and as its markings are
really harness-like, while the related species are
similar to it in their transverse striping, the com-
mon title for the group probably came into being
from this condition. The ring-like markings of
the various speeies vary in number among indi-
viduals, and with some examples are no more
than transverse stripes, separated by the verte-

*The inconsistency of “popular” names is indicated in the
listing of bushbucks, which, separately, are as comimonly
known under other titles, See poge 45,

there are six addi-

Two

to their encircling markings.

and may even differ in number on
cither side of an animal. Among specimens of
severnl kinds exhibited in the Park; we have
noted a curious tendeney toward one or two lesser
number of rings on the left side of the body.
Of the entlire grouping, the Society has exhibited
the bongo, sitalunga, greater kudu, eland and
nyliliai, ||§ of which are now living in the Park's
colleetion, with the exceplion of the sitatunga.
Wit Lthe of the species of
this group, ouly the male members have horns.
] slightlv ridged and spirally twisted
With some of the species,
rather anid stout, With the
boneos and the elands, the females dre also
liarned, ther species IIr.'IL'liI'.‘I.'I.“]." as
lone-horned as the

bral ridge,

rrealer 1l |l||.|:|--. 'r

|-:|-.-__-|:.1 .':Ilrlil oubward
the lorns are

I
st

those of th

males, The p rn|:n1’limlrlt(.‘1}'
longest horns species are pos-
sessed by the greater kudu,  With this animal,
the horns sweep upward in flaring spirals.

By far the largest of the antelopes with ring-
like markings, are the elands, which are also the
largest antelopes of Afriea. The more common
inhabiting southerly Afriea, is a truly
impressive animal, attaining a weight up to 1500
pounds among adult males.  Large females, how-
ever, seldom exceed 1100 pounds. Body hue of
individuals varies from blue-gray lo Lan or red-
dish. A large example recorded by Lydekker
stood five fect, nine inches at the withers. The
average length of horns is about two feet, al-
though they have been recorded up to thirky
inches.  Adult specimens, as a rule, show little
or no striping, but the stripes are vividly marked
on immatore individuals and arc retained long-
est on female examples. Specimens in the north-
erly portion of the range—in the vicinity of the
Zambesi—show the greater tendency to retain
the stripes into maturity.

With its fine build, extremely long and spirally
sweeping horns, and attractive markings, the
greater kudu, inhabiting a large part of Africa
south of the Saliara, is the handsomest of the
Tragelaphinae. It is long-bodied, slender-
limbed and high-headed, rather like a large deer
in outline and actions. The neck is maned, and

among all the

species,
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Giredler Kudu, Strepsiceros strepsiceros, (Adult malel. Ranging from the Caprz o
the central portion of Africa, the kodu is among the largest and handsomest of (he

many and varied aptelopes of that country. A sl pair of horns will measure
slightly over five feet along the curve.

39
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Greater Kudu, Steepsiceren steepaicerog, Adult female, showing opposite sldes. There

i= o temdency, among the ringed or “Larnessed” antelopes, for the stripes to vary

in number on weile sides, It ean be woted in these fllustrations that the right
alde of the animal has the greater number of white markings.
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Greater Kudu, Strepsicorss strepsiceres, Dppers Molher and young a few days old,

Lower: Calfl flguring in upper scene, Among 8 fnir nomber of the antelopes, 1he

females are quite hornless, Both borned and bhornless females, however, occur in
the sulifamily containing the ringed or “harnessed™ antelopes.

41
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Eland. Towratrages crse. Upger: Striped female, of norther!y ree, Loweer: Female,

without stripes, nnd voung. As with the greater number of the species of antelopes,

both the male apd female claml bave horns although with the latter, the liorns

are lighter and shorter. The striped, northerly race is designated by (he subspecifle
title of licingstoned,
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Nylghal. Boseluphis trogocmnelus, Upper: Adull mnle, Eower: Adult female. The

nylzhal is the lirgest of the comparatively few species of Asiatic nntelope, Tts dls-

tribution embraces a eonsidernble portion of [ndia, although it does not in

l‘t-{h::l, It is related to the harnessed antelopes. but lncks ringlike marklngz Th

indieated stripes on the neck of the :I1_I:It|]rl'|:'ll in the upper picture are nctually fold
of the skin.

E
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the throat uspally furnished, in maturity, with
a fringe of long hair. The female is hornless,
Accompanying illustrations show male, female
and voung of this species, and indicate the vari-
ation of the ring-like markings among individ-
uals. Length is about eight fect. The horns
range in length from forty to fifty inches in o
straight line, and to slightly over seventy inches
along the curve. A large male weighed 7035
pounds. Ring markings nsnally remain well de-
fined on the adults,

Bringing together the grouping popularly
known as harncssed antelopes or hushbueks, we
note animals of smaller size, although two of the
species, the bongo and nyala (alse known as
inyala)., are approximately within a foot the
height of the kndu.  These two kinds are also
the most vividly ringed and the rarest in cap-
tivity.

So far as we are aware, the only specimen of
the nxala, Tragelaphns angasi (of casterly Afri-
a) to be exhibited alive. is now in the collection
of the Nalional Zoological Park, nt Washington,
I). C., and the only captive example of the bongo,

YORK ZOOLOGICAL

FOCIETY 3]
Rodeercus enryeerus isaaci (alse of easterly
Africal, is now in the collection of the New York
Zoological Park., One reason for the difficulty
in obtaining these speeies is the character of
their habitat. They frequent dense forests, dur-
ing the day hiding in what to humans would be
1'11;p:-m-tr.-|lri|: places, and are said to come from
such tangles at night. to feed. The character
of the country which they inhabit is deseribed in
detail, in an accompanying article,

The other species of bushbucks, some of the
better-known sub-specics of which are indicated
in the list ineluded in this arvticle, have been ex-
hibited in varions zoological gardens. They are
smaller and more slender than the bongo and
nvala, and one of them, the sitalunga, |h".1'|.|-1'|i-'
E.;;'l:,' go, It inhabits the swamps of central,
sonth central and eastern Afriea, and the devel-
ot of the feet, in :'!-ll!:’:’.‘;til'-l'. of the hoofs,
shows specialization for traversing soft places.
male silalungas—the females are
on. an average of twenty
A record pair shows a

larns ol
hornless — measure
inches in a straicht line,

measurement of bwenty-seven inches.

Subfamily Tragelaphinae Harnessed Antelopes or Bushbucks

Bushbuck (Tragelaphus seriptus)

West African Bushbuck (Tragelaphus seriplus seriptus.) Bright rufons ; stripes very conspicu-

Ous.

the stripes are indistinet.

Cape Bushbuck (Tragelaphus scriplus sylvaticas).

Cape Colony.,

West, Central and South Central Africa.
Abyssinian Bushbuck (T'ragelaphus seriptus decula),
Abyssinia and Semaliland.

Rather short-legeed and heavy-bodied ;

Dark brown, with no transverse skripes,

Mountain Bushbuek. (Tragelaphus burtoni). Sahatu Mts. of northwestern Gallaland to Lake Zwai.

Nvala (Tragelaplus angasi).

Sitatunga ( Limnotragus spekei). Semi-aquatic, inhabiting dense swamps.

Nyassaland. Delagoa Bay, Znluland.

Elongated hoofs.

Fastern Sitatunga (Limnotragus spekei spekei). Uganda and the Sudan.
Zambesi Sitatunga (Limnotragus spekei selonsi). South Central Africa,
Western Sitatunga (Limnotragus spelei gratus). The Congo, Gabun, Nigeria,

Bongo [ Bedeercus euryeerus )

West African Bongo (Bodecrens enrycerus curgeeras ). West Afrien: Liberia, Gabun, to Uganda.

East African Bongo (Roedeercus carycerus isaaci).

Kenya Colony.

Uele Bongo (Bodeercus curyeerus cooperi). Belgian Congo.

Related Speecies
Greater Kudu (Strepsiceros strepsiceros). Several races. Greater part of Africa, south of Sahara.
Lesser Kudu (Strepsiceros imberbiz). Southern Abyssinia, Somaliland to Kenya and Tanganyika.
Eland (Taurotragus oryr). Zambesi to the Cape.

Derby Eland (Tauroiragus derbianus).
Nylghai (Boselaphus fragocamelus). India.

Sencgambia. Gambia, the Guineas and Upper Congo.

Four-horned Antelope (Tetraceros quadricorniz). India.
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Tragedy Among Roval Pachvderms in Siam

YOk

the death
of two tuskers in the
Roval Elephant Stables

in Bangkok under maosl

Being an account of

unusual cireumstances.

D, Eowix B, McDaxmL

The iHlustealions for this article, soith the oo gt af Mo ol ol feeil e

were resurrected from enls in the Banskol (Shn) Baily Meil,

I“)_\{l h]{_'l,_},l s :‘l‘:l):_‘u' HELGAT | wias the TaaiTI NAan. W E.,“. |:‘:u! -|.]|'|-:|<j-, CHoein, 1|,:||'|||_'|| I |.:
ery on every tongue as exciled erowds ran vind soaehl e e road. T'he areressor beied Lo
panting toward the elephant stables in Siam’s  (ollow but the keepers had been reinforced fd
capital city. More or less they were used to the  for the moment he was prevented from doing so.
wranks of this elephant as lic we avk n ar TR § P 5
] af this elephant as he went back and forth Siri Nan was free! It was a novel experi-

ence for him te be out on the street without
that dark bunch perelied on his neck and divect-

him of the

to his daily bath.
IFur nearly a week now he had been srow i
ing his every move., It reminded

worse, until his great rage finallv became so over-
days before his caplure when

powering thal early one after-

noon of that fateful weelk, he he ran with the heed away up

bevond Chicngmai. He hoped

gave a mighticr heave than
ever anid snap went the grreal
chain that had held him cap-
tive. He was in an ugly fight-
ing mood. Nearest him was a
somewhat smaller tusker. the
“Pride of Nan." He would
pick a quarrel with him. Coy-

T <y
il
iy e :
P o it might conlinue though he

dicdn't like the wild shouts of
And where

e
Er
%
#

Rl 'II:!.'I_I'I:‘." ]]L'I!'Il{;.
wias T'hong Kham?
A great many Government
oflices are in this vieinity so
Siri Nan made their rounds.

ering lhe few vards between
them he struck the unsuspect-
ing beast amidships with his
great tusks. Backing away he
prepared for another rush.

Now he had for some time
been picking on his smaller
stable-mate as they went to-
gether to their bath. Usunally
“Nan" had shown fear, but
for some reason today he
showed fight and naturally
this increased the wrath of the
burly aggressor,

For a moment it was “give

and take” with the keepers rushing in to stop
the contlict. And then another chain snapped and

Trumpeting shrilly he raised
his trunk in seeming salute to
the High Officials and humble
clerks who in answer to lis
trumpeting now filled all the
windows. Work for them was
not to be thought of, but they
were glad they were inside and
tob outside with lim.

Like magic the crowd grew.
Such a spectacle as this was
unusual and one could shout as

sirl Nan, before his fall posing uncon- I P 7
sriously for the pholographer who risked his “"I_]' The ‘l'il.f.lll.,rb who had
life to get o picture of the mad elephant.  trailed  their  charge were

shouting, why should they not
lend a friendly mouth also. And so the noise
grew until Siri Nan became thoroughly fright-
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as lhough to charge right
into e thick of the erowd,
but held his place. Time and
22 again he went through these

threatening  maneuvers, the

erowd wiving way to flight

|
: J caeh Lime, With angrey shakes

4 A of his great head, rapidly
J.f ’ fnoming ears and  nervous
¢ - &
B pawing of the earth willi his

B }

o F bir feel, he faced them all,
'|'|||-_'.' were not the folks

e . lie knew—not the inofensive
\ croatures e lind so often
cent eahinly crouched by the

; roadside as he had moved

e iafesticnlly nlong in great

3 stale Processions. Then he

_ g o . earrivd a beantifully  inlaid

- Ll i Iowedaeli on his baclk and was

Sirl Xan, Nown in the position which bed o bz unthael respiendent  with  Lray v of silver and gold,
deathy, wihen e Gell into the river

Flicse ereatures sbrack terror into his heart.
ened. He thought only of his stable with its great  “Phey must be encmies amd they were far oo

bundles of green fodder waiting for him there  many for im to Gght. He must flee. He wonld

and, best of all, the quict. But the
erowd hemmed him in on every side
except toward the river. He would
go there,

AL this juncture the head keeper
of the clephants appeared on the
seene with two olher tuskers, hoping
to entice Xan back to his stall. Nan's
ribs were aching where Thong Kham
had rammed him and he was watehing
for Lis enemy out of the corner of his
eve. Unfortunately he mistook one of
these new comers for his late op-
pressor and bolted again,

Halting not far from the river
bank, he faced it, evidently consider-
ing it as a possible avenue of escape
from all this turmoil. In front of him
was Lhis broad expanse of waler. be-
hind and on all sides the eurions,
noisy, growing multitude,

Growing bolder, and pushed for-
watrd by the mass of humanity beliind
them, the erowd came nearer and

nearer. Sensing this possible danger, Siri Nan  Sith Nan with his head o the water and

ihle Lo move,
2 followlng his fall into the Me s iys .
wheeled suddenly and trumpeting loudly made Rajini {;;;;:1“5;;-1:::|3 a5
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|I]III."'_'_|' inti the river which
wis !I|'I-I-.|I'|- I'I'Ii'r||||_| L Tvimn.
id he nol bisthe in il CYEry
l]-l._". amd did he not alw ays
relarn refreshed ?

A short and
led to

It was only a step.

frail ]'ﬂ'ill.;:':'
a boat house landing,
Lngler
normal  eircumstanees he,
wisdom of lis

N
sharinge th

kind., would not have ven

tured N S frail a strue-

iure. But Wirre  Tioi

thinwes
r|||1'||;;|‘; sl -"l'l.'i-|| |||_1. [|il'_‘|
were not, and lie had grown
desperate. He ventured, amd
just as he sct foot on the
narrow landing it collapsed,
throwing him head fiest into
the shallow waler and imbedding both tasks in

the sUll mud of the river bank, His head was thas

literally pinned beneath the muddy water. His
linge body moreover was jammed tightly bebween
many large piles deeply sunk into the river bed
to anchor the .'||'.".|'h_'.' boat houses. The i'l|i|!:l.'|:'l

was ferrific.

What happened tooa medor car in front of the Minlstry of
Justice which stood in the way of Thong Kham, after he had
braken loose for e second time.

FOOLOGIUAL
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.5'-1

Lm0 SRl - R

Thong Klim, demd, in front of his coreal after orders lind
i P elepliant i e proved aneaplarabile,

bBizisn B==iiis
following = lrampling to death of Nai Jum.

The poor beast sereamed with pain and terror,
He tried with mighty strugeles to free himself.
But with his head pinmed to the river bed, his
movements eramped by the piles, he could not

use his mizhty strength Lo

free limself, As it was he
snapped off several of the big
posts. The ocenpants of the
house, gathering Lheir babies,
fled in Lerror,

Whatever was to be done
to reseue him must be done
guicklv. A long hawser was
procured amd divers placed
it around his hind quarlers,
A lundred  willing  hands
pulled mightily and long,
in. A motor car

again and aga
was hitehed on to help, Other
elephants lent their strength,
Only n

erane or derrick of great Lift-

but it was no nsc.

ing power could have saved
him and neither was at hand.

He was canght in as eruel
i tr.l!]'.r s rlr]:r 1'“!'.![.:-" t'Ill]1Ti
possibly have devised. Perfectly at home in the
water, vel he was, under these pathetic cireum-



"

stances, literally  drownped ad his eries grew
weaker, his frantic strugeles soon ceased, This
was death number one,

But what has the “muosth”™ beast been doing

all this time? Rushing past his ers, he Loo
took to the open voad and while only a moment
behind Sivi Nan he fortunately took a differcnt
direction, but ke was bent on mischicl,

An inoffensive old man, perhaps a little deaf,
did not hear Lis approach and was speedily
knocked down and trampled Lo death.

A motor lLruck was the next object of his

fury. It had only just m 1 loaded with
soldicrs to assist in liis capiure, Seeingr Ll
fate of the pld man they took to their hecls.
Thone Kham 1:-|!-]|--Ll and deaseed the truck =
hundred feet or move and then torned it up-
side down as easilv as though it had been an
empty packing case. He was on a rampage
and having a great time!

Apparently growing tired of this sport he
ambled back Lo the stable grounds where for
two hours he amused himself by knocking the
kcepers’ houses to picces.

One man offered Lo capture him [or tieals
three hundred ($150 Gold) provided he was
furnished with two elephants larger than Thong
Kham. But no elephants of soel size being
available his offer was not accepled.

The authorities therefore. in order to avoid
the probable loss of more lives, decided  that

# Afale elephants on atbaining matarity are sibject 1o pecu-
liar periodic paroxysms of excilement, to which the name
ssth i applied by the natives of India, This conilition un-
doubtedly has some connectlon with the sexnnl function and
iz probably analogous Lo the rut In Wapith andd evrbain other
species of deer—W. R, B,
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the oullaw should be poisoned. Liberal doses
ol strychnine were put in bananas and the task
of feeding them to the eleplant fell to his old
keeper.  His eves streaming with tears, his
frame shaken by sobs, he Ted them to him one
by one.  Despite Thong Kham's wickedness, the
keeper still loved him,  Soon the powerful
poison took effect and death eame Lo end e
danger.

Tlus perished in the shorl space of a single
||:|:; thise two ‘||'|| ndd il Iil.l_".'.'ll tuskers and un-
der cireumstances Lragic in the extreme.

Thong Kham was twenky-cight years of age,
cieht and one-half fect high and bore tusks
Fve fect long.  When not in “musth” he was
very doeile and, like Siri Nan, had taken part
in many State processions,

Siri Nan was a smaller animal and his ivory
was somewhat ligliter,

After nightfall the two careasses werc towed
by boat to the elephant burying ground far
below the eitv.  Perhaps never before had this
great river borne on its waters al the same
time the huge bulk of two such vietims with
ends so pitifully tragic.

No more sugar cane from the hands of ad-
mirers. No more gorgeous howdahs and cloth
of gold. No more pride in carrying Royally
in great State Processions,

It is of interest to learn that, according lo
regulations, there must be delivered to the Ele-
phant Department the tusks, the bones of the
front and hind legs, the toe nails and the tips
of the trunks as proofs of disposal.

e L T D
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“Field Book of the Shore IFishes-
of Bermuda”

By Wittian Beeae and Joux Tee-Vax

S the title indicates, this volume presents
A a coneise, but at the same Hme inelusive,
outline of tishes found off the shores of Bermuda.
It is practically a general introduction to the
further and more detailed study of many of the
Berm West Indian fishes, whose life
histories are as yet in-
complete, According to
the authors. so far not
one complete life his-
tory of a Bermuda fish
is known, The book ac-
use ful

a and

B

complishes  a
purpose in that it con-
tains within a limited
space a great quantity
of needed and little
known information con-

e = T
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cerning the fish life of
the waters surrounding
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topic appears to have invaded even the field of
ichthyology,

It is interesting to find, in connection with the
origin of Bermuda fish fauna, that approximately
seventv-five per cent comes from the West Tn-
dian islands, nine per ecent of which is found
only in the waters adjacent to the island of
Bermuda, while the remaining twenty-five per
cent arve pelagic, with world-wide distribution
near shore or with distributions including the
Atlantic and
Pacifie

castern
the
Oceans.,

The manuwal de-
scribes 835 species of
fish, these representing
the shore fishes and the
more common pelagic
forms about the island,
such as dolphins and
Faech

castern

flying fish.
species is illustrated by

an outline drawing, ac-

companied by data giv-
field characters,

ru:._f

the Bermudas.

The material
sented in the volume is
based upon the results of four years of work
by the staff of the Tropical Rescarch Department
of the New York Zoological Society on Nonsuch
Island and Bermuda, as well as the laboratory
studies continued in New York in the intervals
between field expeditions. This rescareh ineludaed
also comparative studies of West Indian and
Bermuda fishes found in the collections of vari-
ous museums in the United States,

The main text of the book is prefaced by an
introduction which con-
tains a brief statement
concerning fishes in gen-
eral, answering  such
questions as “What is a
fish?" and among other
things telling about their
numbers, distribution, mi-
grations, their size and

pre-

Frontizpicee and litle pagze of “Field Dook of
Ihe Shore FPizlhies of Bermudn,™

Bermuda Catfish
Promethichttys promethens  (Cuvier and Valenciennes)

Field Characters.—Medinm sized, elongate, slender, com-
pressed, fusiform fishes; mouth large, with strong fang-
ke tecth B fromt of each jaw, both jaws with an ouler

diagnosis and distribu-
tion. In addition the
volume contains four colored plates, sixteen
pages of photographs, and numerous maps and
dingrams, all of which enable the reader to ob-
tain a very clear and aceurate idea of the identity
of these various fishes. As an aid to the student
of ichthyology and the ficld worker, the hook
conlains complete keys for the determination of
species, as well as a bibliography of the more
important works on Bermuda fishes. An index
for ready reference appears al the close.

T'he book is to be highly
commended for the carve-
ful and aceurate manner
in which this great amount
of information bas been
brought together and
made available for the lay
reader, the student and
the field worker. Possibly

SN

e

weight (always an impor-
tant consideration with
fishermen).  coloration,
teeth, food, poison glands, courtship, nests and
eggs, and their psychology,—since this timely

section taken from the book showing the method of
presenting the various species,

even the Bermuda tourists
who flock to the Tsland in
such numbers and whose
knowledge of fishes is perhaps rather limited, to
whom a sharksucker might signify some species
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10 FIELD BOOK OF SHORE FISHES

Various Forms of Fish
Ezl, Pipefish, Puffer, Trunkfish, Triggerfish, Flounder and
Seaharse,

March-April, 1933

FIELD BOOK OF SHORE FISHES

The Mouths of Fith
Gar, Spearfish, Halibeak, Trumpetfish, Parrotfish and
Snapper.

Two pages from the book showlng in oulline the various forms of
fishes and their charncteristic mouths.

of “racket” rather than a ereature of the deey,
would find the book useful.

The “Field Book of the Shore Fishes of Ber-
muda” is one of the natural history series of

QU 4 e

Through the courtesy of the American Au-
seum of Natural History, the Department of
Tropical Research of the Zoological Society held
an exhibit in the Fducational Hall of the Mu-
seum, showing the Bathysphere, deep-sca ap-
paratus, scientific collections and paintings from
the field work of the Department, made at
Nonsuch in Bermuda.

On the night of the opening of the exhibit,
January 27, the Director delivered an illustrated
lecture in the anditorium. The exhibit was on
view to the public from January 28 to February
21, and attracted a great deal of attention. Dur-

field books issued by G. P. Putnam's Sons and
is published under the auspices of the New York
Zoological Society. —IF. R. B.

e,

ing this time it was visited by 26,426 visitors.

After the exhibit the Bathysphere was
shipped to the Century of Progress Exposition
at Chieago where, with a model of the dreturus
it will be shown, beneath Prof. Piccard's
gondola.

On the recommendation of Doctor Gregory
and Doctor Sherwood of the American Museum
of Natural History, the Executive Committee of
that Institution have unanimously appointed
Doctor William Becbe a member of the Staff of
the Department of Ichthyology, with the title
ftesearch Associate in Oceanography.
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T;.."l‘i!!lh of a rare fish—Puntodop bachbolsi ord ot
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smapping up whatever insects it iy find. |
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are rather particular about their diet, re- Co W Coibes
fusing anything but cockroaches.  These, | Eciixooery Exenng or Fism .oooee.o. 72
howwever, are ecaten with .'I'l-'illii::l.'. Flve halirlike | E. V. Cudger
provesses extending from the ventral fins are | ;
used as stilts when the fish is resting near Prann Frsit FROM NABEAT . 0oenvnnnnenanild
the bottom of the water, supporting the . . Breder, Jr.
body, motionless, an inch and 2 half or two !
inchkes above the Noor of the apuarium. The A Lomster Brman oo 80
total effect of the extremely odd fins is one . M, Breder, Jr,
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though each, as o parl, is verv attractive.
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Mr. Danicl Bacon exploring a thicket on South Andros.  Mr. Bacon, good friend
to Lthe .'1Litll.'|:r[I:II|i‘.-r interests and lite member of the New York Loological lel,'il_"l:.'_.
has sponsored and ably lead three expeditions to the Bahamas and numerous
shorter trips in local walers. The chicf purpose of cach has been the further-
ing of biological research. Although not as spectacular as the collecting of
specimens for publie exhibition, the work of these trips has been of great im-
portance to the institution, The field observalions made on them, conpled with
subsequent luboratory study, has resulted in genuine inprovements in the meth-
ods of maintaining fishes in caplivity as well as increasing our understanding
of the interactions between aquatie organisms and their environment.,  Field
studies concerning the effects on fishes of chemical varintions of natural walers
have occupied a prominent part on these trips, The information so oblained
has been used to much advantage for properly conditioning water for the
Aguarium displays. The accompanying arlicle tells something of the more gen-
eral ohservations made and experiences met with in the process of gathering
such data on the two most recent of the Bahama expeditions; those to Andros
Island, The above photograph laken from within a sinall cave on South Andros
in the Grassy Creck region, does not shew a tangled wilderness, as one might
suppose, but is actually a sisal farm,
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The Bacon-Andros Kxpeditions

C. M. Baepner, Ji.

Mawigtot Direetor,

N
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various members of e Expedilisne,

RUISING with an able and expericnced

yvachtsman is an event that most of us con-
sider something to be looked forward lo, and
later to be long remembered. When the vachis-
man happens to be Commodere Daniel Bacon,
and the occasion of the cruise the pursuil of nat-
ural history in Bahama waters, there ean be little
left for the desire of most naturalists, ‘Thus it
develops that there lives in my memory two de-
lightful trips to Andros Island in the suceessive
vears of 1942 and 1933. The memories are two-
fold: One being that of the companionship of the
genial host and sponsor of these trips, and the
other the inherent biological interests,

Andros Island, the largest of the Baliamas,
according to the charts, is actually an arehi-
pelago of numerous islands ranging from mere
rocky points to masses sufficiently large to sup:
port fresh-water lakes. Taken as a whole the
group is about as long as Long lsland, New
York, and in places twice as wide. The seacoast
and reefs are well known to naturalists, On the
west side are shoal walers covering extensive
marl beds which support a very considerable
sponge industey,  On the east side the deep
waters of the Tongue of the Ocean reach to the
most extensive, fringing reef in the northern
West Indies. It is here that Dr. R. W. Miner
has collected the material for his elaborate habi-
tat group, depicting a typical coral reef which
is mow under construction at the American Mu-

seum of Natural History. TInland Andros, on
the other hand, is not nearly so well known to
naturalists; consequently, for this and other rea-
sons, it was selected as a site for biological ex-
ploration.

The first trip (1932) was directed to an area
farthest from any coasl, in order to learn just
how much of a fresh-water hiabitat might have
been developed on such a purely oceanie island
composed, as it is, of limestone basically orig-
inating from coral reefs. In order to reach the
desired loeation it was necessary to enter the
inland waters from the west side of the island.
Most of the drainage is to that shore since the
highest land is along the east coast. Arriving
at the latter shore by launch from Nassau, which
lies cast of the Tongue of the Ocean, it was thus
imperative to pass around the island or go
throngh one of the numerous passes. The latter
course was selected, These passes, in this case
North Bight, are smoothly floored with soft eal-
cium mud, the marl of the region, which is in
part triturated coral and shell and in part the
products of precipitative processes.

The passes are all very shallow and of re-
markably uniform depth, due to the leveling
effeets of the silting marl. Since our launch, the
Escape, drew four feet of water, and many of
the so-called channels were of just about an
equal depth, it meant long hours of travel at
reduced speed in which the hull actually plowed

[55]
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through the soft surface of the white mud, We
left a surprisingly stable ribbon of white, as a
record of the propellers’ efforts to shove us along
through the quict waters of the anastomosing
chanuels separaling the v As the

tides are not great in this region we were foreed

fions islands.

N Map-dune, 1913

by Mere. L. 12. Hustington, our companion on this

first trip. There are few who conld hiave man-
aged so well,

It seemed though, with the acguisition of Hep-
burn, that all such dangers were past, so after

polishing the Linll on the soft, coral mud for a
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to exert more than or-
dinary care when mov-
ing on other than a
rising tide. Due largely

of Anidros Islaml showing roubtes aml loenlitics of the
Baeon expeditlions. The leavy dashes refer to 1832 ol Lhe
dots to 1938 “The approxionte comtours of waters  thal
hitherto have ool been charbed are Indieabed by detted Hnes,
Thaese et were ot visibed are hosed on the reporis of
nmatives, All represent Tresh waler excepl the passes marked

drn'. we came oul on
Lhe western coast. This

presented a  remark-

i Alangrove t'r!;.'.l
to the excellent judg- e
ment  of guide,

Jackson Hepburn, a native of Andros, we ot
through with no serious delay. Before his able
services were oblained, however, there was an oe-
casion when, because of faulty instroctions, an
improper pass through the fringing reef on the
east shore was taken. This nearly resulted in ter-
mination of the expedition, if not extermination

r

of the entire party. From between two reefs, we
entered a boiling sea which seemed to have nei-
ther chyme nor reason in its utter confusion of di-
rection.  There we spent abont fifteen anxious
minutes of violent tumbling. Were it not that the
Eseape is an exceptionally able boat and heavily
powered with twin screws, no one could have
managed to come through. This is in no sense
detraction from the exquisite handling displayed

Collecting sites nre
Demwn by T, Schewe.

to the
recly shore we had first
encountered. Here the
marl bank extends miles to sea. and after working
ont of the pass we were forced to keep a few
miles off shore in order to float. "U'raveling up the
coast it took but little time to reach the inlet we
had Aecided upon. known as the Wide-opening,
Here it was necessary to anchor off shore about
a mile, and take to small boats for the rest of
the journey which then changed from a cruising
to a camping party.

marked with «urk  able contrast

A skiff powered with an
outboard motor and towing a dory made up
the outfit,

Onee inside the inlet we found ourselves in a
delightful lagoon populated with a pleasing va-
riety of aquatic birds. Flocks of ducks kept
rising to get out of our way, while stately white
herons waded close to shore, and kingfishers
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chattered at us, Our first camp was made on the
ow, relatively
deep, eanal-like passage between  the Wide-
Here the nicht was

shores of the River Lees. a nar
opening and Turner Sound.
spent in a pleasant grove of mabogany trees.
Small ligards (Jdnolis) scampered about, and a
L ['rgl:_r gffl.l;frr:l was found. The latter sr-
gested the proximity of fresh water.  In the
morning before leaving, a scouling trip found

Thiz =mnll andd
fiarity, bul mll the
rvonisness by tight

ilect lizard at the Berry Islandds,
nrdl permitted considerable fam
displayed 1

A\ corly
Crienily 1
whilie we were al close

ening nnd relaxing its sprimz-colled tall.  The movement wis
resular and not anlike that of the lhialr-spri of o wnlch,
exefil pe very muels slower. The  plobo I emughl

prishahly the most relaxed positlon of the tail t wae nided,
Taken on o previous expedition to the Babamns with Mr,
Bacon.

AODLOGICAL SOCTETY

v osiad] bree Prove of Nodeees § ol g peteletonndish. Thaese

were very hand to Aol sloce the country was areid ol the

bpeeiling seassn nob pearly ready to begin, The mallves mlale

that in Apeil and May the freslowsler ponds amd Inkes are
naisy with frog chornses,

a large lake-like rain pool within a few lundred
feet of the camp.  Doublless, al the proper sea-
sont, this is the site of a brilliaut frog chorus.
All about the mangrove rools, which in part
fringe the River Lees. could be seen the ubignil-
oug West Indian |||'.|'|'-. ri Tetraodon tesindinens).
ar the lurking shadows of the gray snapper ( Lu-
frrnus griscus). All of this inereased our enthn-
dasm for a pleasant camping trip amid a splen

did variety of animal life both above and below

the surface. Little did we dream at the time that
this camp site was the only one to be replete with
such forms. Passing on to Turner Sound we cn-
countered large Larpons ]1'np|'1|_f: where the River
Lees joins the Sound. T'his hrought to mind the
perennial question that has pestered naturalists
for years— "Where do they breed and what do
the carly stages look like 2 The problem was not
solved but some significant data were subsequent-
ly uncovered that give a further lead. Crossing
the Sound was uneventful. In most places it could
comfortably float our tiny craft, but then only

(e of the small Heards of Andros, This one, Leiocephalus
cireianatus, oid pot show the curly tall of the Berry Tstand
Leineephalis.
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with an oceasional objection in the form of a
kick-up of the outboard motor,

Finding another creek, variously known as the
Haul-under or Milk River, we left Torner Sound
and gave up the wse of the outhoard motor in
order to pole into its shallow mouth., Here we
were embarrassed by o dense tangle of mangrove
and other bushes, as lush as any to be seen on
Andraos.
a passage relatively simple.

Only the free use of machettes made
It was noted that
there was a distinet flow, this “river” actually
being a flowing stream, and not a mere tide way
as arc most of the Andros rivers, Due to vari
ous causes, it was distinctly turbid, with marl
nearly the color of well-watered milk., At leas
the first part of the name, Milk River, is entirely
appropriate. The significance of the other nane,
Haul-under, would be evident to all who. even
with the aid of a bush knife. might go through
it. A scrambling out on the bank revealed that
this dense growth forms an arcade along the
waterway and is flanked on either side by flal,
prairie-like country that supports only stunted
and sparse vegetation. The soil is thin and poor
and much of the surface is cither an outcropping
of eraded limestone. or plains of the ever evident
desiceated marl. The periodic hurricanes that
rake this low country from time to time distort
or kill most of the growth and sweep off into
the sea much of the slowly aceumulated soil:
thus, vegelation never really gels away to an
adequate start. It seems to be always aborted
by the force of storms, against which there is an
insufficiency of protection, or starved by being
robbed of a sufficient depth of soil.

Onee through the Haul-under, we broke upan
the silent fastness of Lake Forsyth and were
again able to employ the outboard motor. This
body of water at first glanee appeared not to
be very different from the recently traversed
Turner Sound, except that not unattractive cop-
pices of pine relieved the dismally flat landscape.
The lake had been named for the Commissioner
of Andros and the Berry Islands, Mr, E. W.
Forsyth. One of our first stops before going in-
land was to pay our respects to this kindly gen-
tleman at his residence on Mangrove Cay. He
is one of the very few white persons living on
Andros. Most of the small settlements, nearly
all of which occur on the east coast, are excly-
sively Negro, to the number of some 5,000 per-

Mow June, 1917

sons.  We are deeply indebted to Commissioner
Forsyth for his cordiality and helpful advice,

After having well entered the lake we looked
aboul for a suitable camp site,  This was dis-
conraging business and nightfall nearly overtook
us before we were established. The shore line
consisted of but two kinds; either it was of Lhe
inereasingly annoving, soft and pasty marl and
quite impossible, or it was of limestone so eroded
that it presented the general appearance of Swiss
cheese.  Finally a spot of the latier type was
selected, which scemed to be less objectionable
than the rest,  While it cannol be deseribed as
either especially comfortable or particularly de-
lishtful the writer, at least, found it to be dis-
tinctly the most eurious camp site in which he
ever settled.

The following morning when we arose Lo take
stock of the place to which we had come for the
purposes of biological study, we were for the
first time in a very receptive mental state. Tt
seemed something was wrong,  The place was
altogether too quict. The air was still, vet the
quict was not that of a breathless morning, A
few lizards seampered about but that was all, A
swift shadow prompted looking up. Two buz-

Then it
dawned on us that the missing clement was that
usual one of bird voices. What had become of
the ducks, herons and kingfishers that were so
abundant in the inlet? Why were there no
warblers or sparrows in the hushes and why
were those buzzards so attentive? Breakfast
prepared by the skillful hands of Mr. Bacon's
man, Fred, helped considerably, but by this
time those two buzzards found a perch on a
stark, dead tree and kept an interested cye
apiece on us. These death-watchers are certain-
ly fascinating enough on the wing, when con-
sidered as master aviators, but their con-
eern over our activities was anything but enliv-
E‘“lllg.

z:irds WErc I'El'i‘”'lllg over the camp.

As we later went about our proper collecting
pursuits this pair of birds followed our skiff,
and when we returned to camp circled their way
Over us as a convoy. On investigating the shores
of this lake exactly one other bird was seen—a
single wintering Maryland vellow-throat, and
once at night a single call of some heron passing
over was heard. The only terrestrial vertebrates
to be found were a fair number of lizards, small
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' I J1i : Milk Hiver.
Anolis mu! alightly, 2l e
larger  Leiocephalus, srown with vesetation as
and by tearing open
stunted palms two kinds of frogs (Hyla

.-.:rph'rr!ri?mm!r's and .F'.'.I'|'r:Hn'rur.?.:r:'.l'l.'ﬁ'.'ri‘ ricordit)
were taken in small numbers,  Probably the
latter: are fairly abundant but during the
dry, winter months remains, for most part,
well hidden.

Thiz milk-white stream connects Lake Fe
pnel and For much of i3 length is 80
make 1l
eszentinl for pas

b

The turbid waters of
this shallow
feet in the deepest part
The

first setbing of scine yiclded an abundance of

T
use of machettes

lake. six

sounded, were somewhal of a surprise.
fish-life. Eleven specics in all were caught. As
these same species were taken again and again in
various places, we believe the number gives a

representative sample,  The striking part of it

The bottoms of the fresh-water lakes are covered with o
13 gen-
ing the

curions worm-like algae (Botopbora), This in fur
erally dusted with the precipitating white marl, t
color down to a pastel tint,

An ngquarium view of the algae {Bafophora), and some of the

Ashes, (Gambawsie poand), that live amild its frond=.  Thae

milky appearanes of the wiater and the precipitated marl 5
evident liere.
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oughly fresh. It was, of course, saturated witl —Positive Iy ceri L '“'.—'l"_- A new moon silhouetted
: : ; : e the two buzszards on their seragely perch of dead
caleium, being bedded in coral rock and holding :
wood and cast long shadows aronnd the perfora-

much marl in suspension. Tneidentally, no vounge . : ¢
! ; . tions in the desolation of ¢roded rocks that shored

tarpon were to be found, as at first was hoped.
'I'r [‘ J i i 3 ] ] E i 1 .l: ] : Whreder, ©, M, Jr. Ao asmmednbed List of Fishes from Lake
iree of the eleven fishes have been deseribed as Forsyth, Andros Island, Hoaboomas, wilh Uhe Deseriptions of
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the milk-white lake. So much did the place re-
mind us of Doré's sketches of the nether regions
that our dwelling was unanimonsly dubbed Camp
Inferno. The reasons for this eurious condition
are not far Lo seek. The cover of soil and vege-
tation is very scant and as previously pointed ont
is not infrequently torn up by hurricanes. At
such times, also, there is usually an inundation
of sea water. Thus few organisms ineapable of
more or less protracted emersion in sea water
are able Lo survive, FExvidences of hurrieancs are
everywhere, although no strictly recent one has
apparently flooded this particular region.
Insects and small fruils are not abundant.
There is. consequently, a rather meager fonnda-
tion on which a food-chain can be built up. One
of pur companion buzzards, while waiting for us
to expire, succeeded in catching a lizard, Al-
though such behavior is not entirely unknown it
is distinetly unusual and gives a hint of the poor-
ness of the region. With conditions such as these
a question may be properly asked concerning the
source of sustenance of such an abundance of
fish life in waters where there is naturally a
small influx of food from the land. It so happens
that a peculiar algae (Batophora) floors the bot-
tom of Lake Forsyth to a considerable extent.
Examination of the stomach contents of the
smaller fishes showed them all to be feeding on
this plant or the micro or near-micro-organisms
dwelling in its fronds. The larger and less num-
crous predaceous fish feed, in turn, or these
fishes making the lake practically self-contained
in this respect. As previously indicated these
fishes represent an invasion from the sea al-
though the abundant marine invertebrates have
not made a similar invasion. Except for a few
land or crabs  the
scopic invertebrates present are definitely of
fresh-water origin,.  These are mostly inscets,
such as dragon-fly nymphs, which in the adult
form are often carricd long distances on the
wings of strong gales. The only form not of
this type is a single species of pond snail
{Physa) which occurs sparingly. Thus it be-
comes evident that in this geologically-voung,
fresh-water region but one strictly fresh-water
form, not possessing ready means of travel, has
established itsclf. Just how this form got across
from the mainland is certainly not clear,
Leaving Lake Forsyth with its disappointed

semi-terrestrial Macro-

YORK Z2O0LOGICAL 50CIETY Gl

buzzards. after not having seen a single, stray,
prowling Negro since we left the spongers on
the west coast, it was a considerable relief to
board the patiently waiting Escape and make
our way back to the more friendly parts of the
island,

Before going on to other parts of Andros, how-
ever, there is one item, concerning the efficiency
and encrgetic eapability of our guide that ean-
not pass without mention.  Due to some mal-
adjustment in the euthoard motor, we used much
more gasoline than was expected; in short, we

found there was not nearly enongh Lo gel us back

to the Escape. That meant rowing, poling and
strumeli five men in lwo heavily laden, smal
boats, = F spme thivt Till T

only alte: s for one

and bring back the needed gas. e
he could do il o
return.  We thought, more likely, that it would
be three. Finally, after some diseussion, he was
sent off with the skiff, a blanket and some food,
at noon on January 24, He rigoed a sail of his
blanket but we knew he could only go with the
wind, by means of this erude outfit, and most of
the way the wind was unfavorable. It was most-
ly a matter of sheer man-power for about
seventy miles, there and back. We wondered
considerably just how long it would take him.
That night I was awakened by Mr. Bacon, who
was peering out into the darkness. He said he
thought he heard some one prowling about—the
last thing we expected in this lonely spot.  Just
then there emerged into the dying glow of our
old fire, a figure. 1t was Hepburn, We all were
up, and by now wanted to know what had hap-
pened; why he had torned back, and so on.
Hepburn seemed surprised.  He had not turned
back, he had gotten the gasoline. There it was
in the skiff. A glance at our watches showed it
was $.00 AM. He had made the complete trip
in fifteen hours! If he was tired, he showed no
evidence of it next day. Mentioning the fire
makes it necessary to recall that the nights were
amazingly cold, mostly with the damp chill from
fresh water. Only by building a large fire be-
fore our open lean-to, prior to turning in, could
we remain warm enough to stay asleep.  Even
so we not infrequently awoke in the early hours
before sunrise, chilled through because the fire
had died down too low,

in twno :E:l_th': one ko o one |
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The more southerly
parts of Andros Island,
visited on the second 1 be seen preceding us
trip (1933,
found to be essentially
similar to the northern.
friendly country by spending a greater part
of our sojourn mear the ecastern coast, with
only excursions into  the pur-
poses of comparison with the previous year,
A fresh-water lake entered by way of South
Bight presented a similar general appearance to

e wialehiul I
phnsize the dreariness

were

We eneountered more

interior  for

late In the afie
The buzeavid wlhi

—the deai free immed

walting harbinge

TIN Map-June, 1923

the material collected

riison o e relurn
h eircled all day owve
o it= post of vig
iately n fromt of

on the second trip has
not been [ully studied,
so these remarks must

rs of dealth Lelped I|ll 4:I|1
N e IRncacape be eonfined to the more
general aspects of this visit,

One place on the shores of Grassy Creek we
The formation
was unusunally rugged and the vegetation un-
usually dense. Some of the eavities were large
enough to be considered small caves and conld
have been used as very satisfactory shelters. A

£l mug] it especia 11 ¥ interesting.

L.ake The three new fishes from Lake

al-

Fursyth,
though it must be ad-
mitted that it had a
more genial atmosphere and life, such as small
birds, was much more in evidence. Samples of
the fish found appeared to be substantially the
same, and still no young tarpon. At this writing

Strongwlwra notatus foraythin nnd Lophogehing aofroseais,
From pen denwing by H, Ziska,

Forsyth. Cypriasdon baconi,

few places showed evi-

dences  of  stalactite
formations in their
initial stages.  Travel was difficult due, in
part, to  the irregular and  deeply  pitted

nature of the terrain, and partly because of
the density of the low but intricately tangled
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growlh, We noted there were many small sisal
plants in the underbrush the spikes of which, at
ankle height, did not inerease the pleasure of our
prowl. On our return to the anchored launeh
we remarked on the jungle-like nature of that
patch of Andros, only to elicit the information
that we had been wandering through a sisal
farm! It seems that these plants were placed
in small rock holes wherever there was room. in
the hope of harvesting the sisal on maturity. A
drop in the markel price of this product ren-

dered such a harvest unprofitable, The latter

The =tunted amd tempest-torn mangroves, fringing the shores

ol interior Andros, support numerows epiphyies of the type

here shown,  These are, ot thnes, nearly the only green
things to be seen on these bushes,

YORK ZOOLOGECA

EDCIETY K]

Tl pupee of o smnll white moth (Ufarodie stossanine Pock

ardd mre common on e mangrove lenves of fnlerior Al mos,

Thiwe are deceptively similar in appearance to fhe e ol

various =mall lizards thal are (o be found in (e snme
environment.

was extremely easy {or us to understand.

This region is not far from the breeding site
of the ||.':|I:ILI-II_:_'|!-|. 5. for which Andros is |11'|:.'!:_-||:|]_1'
best known, At the season of our visits o
was to be found, as at such times they are win

tering in Cuba. accordine to the natives who al-

ways speak of them as Fili-mingoes.  Also, the
Andros iguana (O a) ranees these souther:
parts but is reported bo be =0 scarce that we
deeided to spend none of our Limited time to hunt

Here as in other regions

-

for them.

caught with the aid of degs that run them down.

By this time the highly dissected nature of
Andros was 1]Lur[:ligil|}' evident, while from both
observation and the description of natives it be-
came apparent that relatively great quantities of
fresh and almost fresh waters were to be found.
There was such a marked uniformity of for-

Receding waters frequently lenve mangroves lilel and ary.
The acrial roots of these plants, when they reach o sufficlent
length under the Influence of zentle breezes. then start to
excavale a circular hole. Az it requires a nearly perfectly
=il air for some tme, to ennh’e the growing tip to “dig in™",
the=¢ excavations may reach a conzidernhle slze. It will be
noted that the one iDustrated hasz destroved all the low-
growing vegetation and has exposed the dried marl heneath,
The angle that the root makes to the perpendicular f= due
to the amount of wind rtn'scutm at the instant of photog-
raphy.
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Maw-Tune, 1933

A young resident of South Awdros amd bis dog, The Intter.

answering Lo the name of “Scorpion™, 5 used by his moster

1ix pun dliswn ail eateh lgwanas for fomd, Debind the boy s

a bekel of plecon preas, one of the chilel articles n the diet

of these people.  The price of the portralt was the “ship's
Digenit™ whibeh the e fellow holds,

We were aboul to return to Nassau without
having seen anything of young tarpon, and had
slopped al Mangrove Cay just to pay off some
small boys employed as lizard colleetors. These,
to our delight, had made a collection of about
1,000 specimens in a remarkably short time,
ander the gnidance of Bert Bowlin who ren-
dered valuable service in engineering this oper-
It was at this time that
Hepburn said he thought that small tarpon
might be gotten in a nearby pond, Without much
I||.|!r|.- wir woent .'p.-hnl'l' Liw s :'lr:ll:ﬂ.]I.L'r E]ﬂll!', p'l‘t'lh-
One look at it
So tangled was it with

alion in our abscnee.

ablv Lo nao !.r.|.'|'|,i-:'|||'|r PREr s,

wmive mixed feelings.

The village of Deep Creek. A typlcal Negro village of the

better sort. The liouses are of eornl stone nnd san-bakes]

marl, thatched with palm leaf, Most of them are scrupu-
bonsly clenm.

mation and fauna in the places examined, that
there is every recason to suppose that the un-
visited places are similar. One of the striking
features of these fresh waters that also scems of
constant occurrence is the formation of large
quantities of white soap-suds-like froth to be
found in every corner into which the wind blows.
Chemical analysis of this will be made, but on a
basis of physical appearance and action it would
seem to be a natural soap formation that can be
accounted for well enough by the peculiar de-
tails of these waters.

A g?oﬂger on hiz way to the Androg sponge hanks, Noke

the loose footed sail. Tnoa rough sea this frequently drags

in the water, These zsmall boals often ship a crew of nine

spongers, under the most unlivable conditions, especially

when the vessel iz filled to overflowing with damp and reek-
ing sponges.
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dead butlonwaood bushes as to be almost unsein-
able, and so filthy as to preelude practically any
fish life. However. it was different than any
other pool. salt or fresh, so far seen on the is-
lands. Recalling that Evermann and Marsh in
Puerto Rico, and Beebe in Haiti canght small
tarpon in pools that were reported as foul, our
interest revived, Here was opagoe red-brown
water covering knee-deep mud

mostly of decom-
posing vegetation which recked of sulphureted
hydrogen ; nearly fresh water and different than
any other pool in the area,

After much difficulty the seine was set, torn,
twisted and finally brought together, cnmeshing
some sort of fish — sure enough, a seven inch
tarpon gleaming and glistening with all the
brilliance of a seven foot specimen.  Here again
WEre voung L'lr]m]l. now recorded from three
West Indian localities, similar in physical con-
dition. After further struggles with the mud,
net, sand flies and broken branches, more were
captured ; but the fish had all the advantage, The
details of this observation will be discussed in
another article, Suffice to say, we left in a most

AUODLOGICAL

SODCITETY G4
satisfactory frame of mind and reaclied Nas-
san just in Lime to find shelter before a nasty
blow.

Some of the more interesting, preliminary re-
sults of these trips follow. The fresh waters of
Andros Island while invaded by marine fishes
apparently are geographically still too young to
have developed a truly fresh-water fauna of
vertebrales, althongh they seem to be in the
The fact that so many
marine forms have been able to accommodate
themselves Lo these fresh waters appears to be

: g
process of so daing.

associated with the large amounts of ealeium
Laboratory experiments, still in prog-
ress, tend to substantiate this. The fact that no
true fresh-waler fishes are present is certainly
due to ocean barriers. as various {resh-water
fishes can be made to live and thrive in synthetic
invertebrates

prresenk.

“Andros fresh water.” Marine
have made neglizible progress in the invasion of
these waters which is understandable on the basis
that they are generally much more intolerant of
chemical modifications of the walers in which

they live than are fishes.

.

YOUNG TARPON ON ANDROS ISLAND
C. M. Brenen, Jn.

HE destructive hurricane of 1926

dated a portion of Mangrove Cay, Andros
Island, Bahamas. A low portion, well back from
the beach and near the settlement, retained a
standing pool of water of considerable size.
This standing water drowned a dense tangle of
buttonwood bushes, the existence and size of
which demonstrate a prior lack of water in this
depression for a considerable period of years.
Sinee the time of formation this pool has been
shrinking, although augmented from time to time
by rain. In 1982 there was still no connection
with the sea and the water was practically fresh.
Recently a drainage diteh has been dug through
the beach to draw off this standing water, in the
interests of mosquito redoction, There is, ap-
parently, no flooding at high tide and the water
is still fresh.

In February, 1933, nine tarpon were caught
in this pool and ranged from about seven and
five-eighths inches to thirteen and three-cighths
inches in total length'. Absolutely no other

155 tu_-eﬂ;ﬂ em., In standard length: 16.3 to 340 cm, In total
length.

inun-

fishes, or for that matter any aguatie life, could
he found except a few stray semi-terrestrial
erabs.  Examination of the stomach contents of
these fish showed them to have been feeding
chiefly on these crabs. One aguatic beetle was
found (Dytisens?) and fragments of a few, small
minnows (Cyprinodon baconi?). The latter, of
course, proves that there were at least some of
these present even if we could not eateh or see
any. The water was opaque, red-brown in col-
or, and smelled strongly of hydrogen sulphide.
It was not over a foot and a half deep at any
place and was bottomed by a soft mud, so that
in wading one would sink nearly to knee depth.
This mud, unlike the usual white mar] of An-

ros, was a dark brown and apparently rich in
organic matter, the remains of the once dense
eover that nestled in this depression. The dead
buttonwood bushes still stand, a considerable
handicap to seining operations. Tt was evident
to us that many more tarpon could have been
caught were it not for this condition. ‘The ac-
companying illustration shows the condition
above the surface. Below ity the brush was of
even greater density, Further seining could have
resulted only in a completely ruined net.  Sand
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tlies were abundant, but no mosquitoes, adult or
Inrval, were encounlered.

The local story has it that tarpon came in on
the hurricane in 1926 and bave been breeding

sinee. At
times they have been

there ever

very abundant but are

now  about "T‘llllTIin.E mudd until they encountered some comple
out.”” Many, much
smaller than any we obtained, were for-

merly to be secen along the shores and some
have been eaught as large as four feet. Not
having any proper net, the bovs would nse old
gunny sacks to cateh them, which, of course, in-
dicates a wvery abundanee.  Our
guide tells that in the late spring, or early sum-
mer, very small specimens have been seen, which
al least checks fairly well with the known time
of ripeness. AMr. L. L. Babeock®, in his very
informative book. “The Tarpon”, states in sum-
mary: “T'he indications are that the time of
spawning on the west coast of Florida is from
late June to August.” Whether or not the natives
are correct in stating that this body of water,
until the recent ditch was dug, has not been con-
nected with the sea sinee 1926, it is undoubted
that tarpon have been there for some time, es-
pecially as they have been used by some as food.

The most striking part of the entire matter is
that the two other tarpon records of this sort
describe habitats essentially similar. The Puerto

considerable

fAabeock, L. L. The Tarpon.

Srd edition, 1930,
Privately printed.

R
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Seinfng for larpon on Mangrove Coay.
diffienfty of these wel operast
nueber of snags above the =
off completely below the surface.
ground i+ struggling with sach o pice
only a few nches of water, his feet la

ar all roots,

Mop-June, 1933

Rico record of Fyermann and Marsh® states that
they
dark-colored water, not over five feet decp in a

“were seined in a small brackish pool of

corner of a mangrove swanigy . .

. enlirely sep-

Some Iden of the
ns may e gained by the
e, Much more was broken

The man in the fore-
and = standing in
aunk in the sofl
¢ buried branches

arated from the ocean
by a narrow strip of
land seareely twenty-
five feet wide." ‘The
Haitian record of
Beebe! describes the habitat in part as fol-
“IFrom the waters of the Gulf, the
lagoon is separated only by a narrow dike built
up, apparently, by the action of the storm waves
at high water. I walked into the coze at the edge
of the lagoon and out to the eenter. There T found
lalf a foot of mud and about cighteen inches
of water., ‘I'his was green and muddy but not
slimy, It was impregnated with sulphur and the
odor of this element rose strongly from the dis-
turbed bottom . . . This unprepossessing liquid
was filled with innumerable small inseets, which,
upon examination, proved to be water boatmen

" With the exception of one small snook all
fishes Heehe collected were tarpon.

One other record of small tarpon does not
deseribe the habitat as foul. Eigenmann® ob-
tained small tarpon at Pinar del Rio, Cuba,
“from a decp pool” which was presumably elear,

lows.

lf!':-'lr’_("Iﬂ'l'il'll'.lI'I- B, W, and Marsh, M. €. “The Fishes of Foorten
Rico™, Bull, U, 5, Fish Comm, 1800, Yol XX, PLo1, 1862,

Beche, W, “A Tarpon Nursery in Haltl™, Bull N. ¥, L 5.
Vol. XXX, Noo 5, Sept-Oct. 123,

‘Eigenmann, C. H, Report on the Cresh water fishes of west-
ere Vuba,  Bull. U. 5, Flsh Comm. 1002 (1903) 211-256.
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fresh river water.  Since the tarpon is a fairly
abundant fish in its range. its population must
he supported by a large nomber of juvenile
fishes.  While the present record will tend to
support the idea thal these foul backwaters act
as tarpon nurscries, the writer does not belicve
that this is necessarily the case, Tn the first place,
such swales are certainly not sufficiently numer-
ous in the West Indics to accommodate the num
ber of young necessary bo maintain the known
population. For example, only a single sueh loeal
ity was found after two seasons on Andros [s]
and, during which time most of the aetivits
confined to examining brackish and fresh pools,
Also this is a relatively recent body of water,
being simply the aftermath of an unusually vio-
lent hurricane, In the second place, in at least
two of the three “nursery™ records, the fish were
landlocked, or at least their cgress to the sea
was not casy,

An alternative sugoestion is offered. If, as
Babeock summarizes, “the fish probably spawn
somewhere off shore in shallow water or in shel-
fish must
either migrate to these lagoons or be hatehed in
them.
of local conditions, possibly other fishes so
trapped that have not so great a tolerance die
off and cease to be a competitive factor. Tt would
seem that young tarpon are most unusually tol-
erant of such suffocating environments. At
Andros no other fishes were caught at all, al-
though a few Cyprinodon were found in the
stomachs of the tarpon as alrcady noted.
clear pool not two bundred feet away, both
Cyprinodon and Gambusia were abundant and
no tarpon were present.  Other fishes trapped
with the tarpon may lhave formed food for the
latter while they lasted. At any rate only the
tarpon remained in abundance in the landlocked,
foul pool. On the other hand, pools open to the
sea may permit early passage of young tarpon
back to the ocean, or in clear, landlocked pools
the successful survival of other forms may pre-
sent too much competition for them. Germane
to this is the fact that there are numerous records
from Florida, Texas and Panama of slightly
larger tarpon in clean salt or brackish water as
well as the Cuban record already mentioned, At
least on Andros Island all other fresh, brackish

tered brackish waters,” the voung

Lf the pool becomes foul enough, beenuse

Ina
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ar gall pools hold a mood variely of specics, and
a lnrge number of individuals of other fishes,

The question then resolves itsclf into the fol-
lowing: I the young tarpon are not trapped
amd go back to the sea, where are they lo be
found ; o, if these foul pools are actual nurseries,
why are there so few of them, and how do the
voung larpon gel out in sufficient numbers to
keep up the supply ? There is the promise on
the part of eertain Andros Islanders to ecollect
smaller Larpon this summer when they are sure
such will appear. Considerable hope is held that
this Promise will de velop. to assist in the even-
lual solotion of this ageravating question,

A enrsory examinalion of Lhe seales of the
specimens was made, with Lhe thought of deter-
mining the age. The marks, however, proved
to be difficult of determination, although for the
size of the fish there were an unexpected number
of the scale-rings which are nsually to be inter-
preted as the result of scasonal variation. Thus
they may be actually older than their sizes would
suggest and badly stunted, or the marks may
represent violent and non-scasonal fluctnations
in the food supply, or other factors. The largest
specimen suggests an age of three and a half
to four years, and the smallest, one and a half
to two years. These fizures carry with them no
conviction that sueh is the case, bub are men-
tioned only to call attention to possibilities.

Sinee the above was written, Mr. E. W. For-
syth, the Commissioner of Andros Island, has
written a letter to me from which the following
is extracted. 1 have known of these fish (voung
tarpon) for about thirty vears and they are
found in some completely landlocked ponds
where only very unusual tidal waves could ae-
count for their existence. One such pond al
Mangrove Cay has yvielded them, to my knowl-
edge, for a very long time before the hurricanes
of the past decade. At times this pond goes dry
with only a few moist places on the surface and
one little hole the size of a well that retains
water. Yet from year to year they re-appear
in considerable numbers with the rains. I have
seen the bottom of this pond a mass of sun-
cracked mud from end to end, with the exception
of the above-mentioned well. The pond in which
you got vour specimens also goes quite dry, at
least on the surface.”
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BEHAVIOR OF A PAIR OF LFEAP-FISH,

Monocirrhus polyacanthus Heckel
C. W, Coxres

st rntion= from photegraph= by

5. UL Duntaon.

N Friday, March 17, 1933, the Aguarium
O received from Mre. Carl Griem. a '||1'1rll1'-
sional fish collector, Hires
ons leaf=-fsh, Mowach

i 5 : : :
three of the hesl ive specimens cver

\!h:'-u'i'lll.i'll" ol the euri-
rlins polyecanthns Heckel,
These were
Their habital is the

brought into this country.

and
tributarics of the Am-
azon, and their hahits
would  indicate  that
they are only at home in waler which is always
quiet and still.

The common name of the fish is a tribule to
its peculiar color and methods of swimming. The
color is a monotone of dead brown; the pectoral
fins and parts of the dorsal and anal fins are
quite transparent.

smaller  streams

atbe of the aguariam.

Its method of progress, on
the face of it, appears very mysterious, for
hanging head down in the water the fish lies at
an angle for all the world like a dead leaf, and
drifts about at the whim of every little current
of water. The compressed form of the animal
heightens the illusion and the “beard,” a slender

The lenfi=h relurning to iis eggs afler o forny o the olher

The eggs are to the right of the fish
which, while Meing e oller way, drifls mbher rapidly
aml in g stralzht line, backwnris amnd siidewnys, to 9 charges,

Merps-farne, 193Y

tals of flesh on the chin, completes the dead leaf
appearance by its simulation of a stalk., The
photographs illustrate this very elearly,

Mr. Griem informed us that he had to ex-
amine closely numberless leaves before he found
any of the fish, for so close is the resemblance
of one to the other that it is not possible to dis-
tinguish between them without a careful seru-
tiny. However, when the fish chooses, it can
move with astounding rapidity, jumping several
willi little elfort.

plains the anomaly, The

inches from Lhe walet An ex-

pectoral finsg, and dor-
sal and amal fin-tips
are quite colorless and
are in constant motion,
They cause a considerable current of water
to How, but so nicely ave their effects balanced
that the fish can remain absolutely motionless
in a small current of water; or the combined
effects of the fing will drive it through the
water in a swift dash, The movement of the
fish should be remembered as it will be referred
to later,

The leaf-fish is earnivorons, and subsists,
scemingly, solely upon living fish of a suitable
size. These are apparently deceived by the mo-
tionless leaf-like appearance, allowing the fish
to drift, by well regulated movements of the
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transparent fins, to within a few inches of il
when suddenly the end of the slowly moving leal
opens—a swift dart of the same leafl, and the
little fish is interred within the larger one.  In
propartion to the size of the tish, the mouth is
very large and evidently can form a strong in-
flowing current. for the small fowd-fish seems to
be quite helpless to evade the yawning jaws, and
in one gulp disappears entirely,

While the fish ilself is inberesting in the ex-
treme, its spawning is still more so. Two of the
three fishes mated within o week of their ae-

NEW YORE Z200LOGICAL SOCTETY
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aquarinm in the vicinity of the leal where the
secomd fish had taken up its ]Hl.‘iiljﬂlh we dis-
covercd a number of bransparenl cgps hanging
from the underside of the leaf. These were
hanging at the end of individual stalks, cach
about the length of the diameter of the eggs, and
seemed to be in constant maolion, moving in more
or less regular waves,  The eurrent from the
fins of the fish stationed nearby was r:rxpunﬁihlt‘.
for this, and il was apparent that the stalks of

the exms were being turned and twisted about
thenselves, by the ceascless flow of water;

.
5 A
e

quisition. The third

The terrifie mouth of the Leafish, opened in a yawn, or 1 osUe
perhaps a threat, The fish, which iz compressed, seems 1o to such an extent that

died, Iiﬂliiﬂll] v |““~i“g extend its mouth both vpwards, which is o be expected, and after an hour or two
= siddewnys too.  The eggs are in evidense here, on the lent

been destroved in the
pre-nuptinl - activities
of the mating pair. As the initial spawning took
place during the night, we had no idea of what
pecurred : that is. we did not see any fighting at
all but we did see. early on the following morn-
ing. one fish by itself in the furthest corner from
the other, this latter hanging motionless by a leal
of Sapittaria towards the back of the tank. On
the slightest movement of the first fish away
from the eorner, the second opened its jaws in a
most threatening manner and swam over, driving
the first fish before it back to its corner. Such
unneighborly behavior, in the fish world, usually
implies cggs, so after a little examination of the

above aml to the right of e fish, many of the e EES

seemed to be in clusters
at the end of a common stalk,

Sinee the fish is so rare, and as abselutely
nothing is known about its breeding habits, this
oeeurrence opencd up a number of possibilities
and necessitated a certain amount of cogitation.
The eggs conld be taken away from the fish, for
examination into their structure and the stalk
to which they were attached, which is an im-
portant biological question, or the eggs could be
left with the fish in an effort to see how long they
took to develop, and how, if at all, the parent
fish looked after them. This, too, is an impor-
tant question. Both could not be done at once
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and the fact that we were not sure that the egps
would develop at all in the waters of an artifieial
aquarium had some bearing upon our reasoning.
Against this we had to offset the importance of
having a few specimens of this specics alive in
our collection, and sinee the fsh is so rare in
North America it was reasonably argoed that it
is perhaps of a somewhat delicate constitution
and does not live long.  We decided, however, to
leave the fish with the egos and see if we could
raise a few young ones,

Our ealenlations were almost completely upset
in this regard because the fish, hanging so mo-
tionless in the agquarium, made many of our visi-
tors doubt that they were alive, and occasioned
a conslant Lapping on the glass in an effort to
aseertain the nature of these dead leaves. So
much so, indeed, that the fish
frightened to death. At least ther were suffi-
ciently scared to lose their appetites, However,
in spite of all these difficultics, during the fourth
night after spawning the eges hatched, and the

were  almost

lf:lre:llf'ning gestures of the parent fish nearest
the eggs toward the other parent. increased to
such an extent that it was deemed prudent to
remove the now useless fish,

A few of the babies were still resting upon
the leaf to which the eges had been attached, but
the majority of them were on the sandy bottom
of the aquarium immediately beneath the “nest.”
A few more were scattered about the tank, but
most of these were lving on the sand too. The
parent fish left in the tank made no effort to
round up these wanderers, but still stayed by
the “nest”, fanning the empty shells which could
be observed on the leaf. This continued for a
day, when the second parent was removed, for il
did not seem to be of any assistance to the fry
and it was necessary to feed it. This was dif-
ficult to do in the orizinal tank for we did not
know whether the fish would eat anything or not
and it was risky in the extreme to throw into the
same tank with the babies a few living fish; for
these would undoubtedly eat at least some of the
babies before they in turn were eaten, The re-
moval of both parents, however, did not scem to
interfere in any way with the growth of the
youngsters which within a day or so of hatching

YORK 200LOGICAL SOCIETY Tl

lost their yolksae and readily took small Daph-
nia, This neglect of the voung immediately after
their hatehing is interesting, Other species of the
same family will care for the helpless fry for
several days before completely ignorving them,

The parent fish were placed together ngain,
and after one or bwo days of amicably drifting
around the aquarium, one of them was observed
fanning and sevaping a leaf of the same kind of
plant as was used before, This was closely ob-
served and we saw that the fish would fie under
the leaf and then swim backwards, deawinge its
At this lime the other fish,

[l apparently evineed no

back along the leaf,
which staved nearby
interest in these proceedings, was the same dead
The

£ was entively diflerent, howerver.

brown color as when il arrived. fish work
ing at the lea
[t was generally a lovely golden-tan eolor, with
a few moltlings of dark brown.

After several hours of seraping and fanning
the lestl, the fish came together and o number of
egps were spawned. [t was then observed that
the fish which had been so industrious about
cleaning the leaf was now the outsider, the other
taking complete charge of the cggs and again
driving the first one away. This fish was the same
that had nursed along the first bateh of cggs. The
color pattern had changed too. The fish which
was so0 bright before was now the dead color, the
fish with the eggs assuming the molden hue.
Whether it was the male or female we do not
know for both fish look exactly alike, but in the
battle previously referred to, one of the fish had
lost its heard and for this reason was identifiable.
This particular fact is interesting for, azain, in
the other members of the family, it is the male
which selects the site for the nest and which also
looks after the cggs.

With such an immediate and favorable re-
sponse to our attentions in the matter of hous-
ing and food, it may be snggested that the fish is
not particularly delicate, its rarencss being en-
tirely due to the fact that it had never been
brought into the country before. The lack of
inhibitions regarding spawning, and the avail-
ability of the eggs. make the fish one which is
very suitable material for experimental inves-

tigations.
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Echinoderm Enemies of Kishes

How Starfishes and Sea Urchins Cateh and Fat Fishes

T’“ the naturalisi, pr
tionsh .'JII.'-’_ frivudl

As a student of PENT
usnal struclures, gssovialions
"rrf”l“"' af fah literature, T hao

malters, among them acconils

been brought fogether in oan

ith J'e'.'_-':l."r." lo reerfel

r.li" Echinoderms harbored eill
: g r x P .
as |rn'_lrN'rf.'.l.'r'.'\-l _r.'....-.-.--.- u_:’ Eine e

found in the last feu

or inimical, weilh

sied Feelict s, _ll'r.'.'!"-.-':'!Illr'-'-l-'n Hiose of

years on cataloguing various arlicles soliieh

E. W. Gupaen
Bibliographer oaund Associol
American Miscwn of Nataral Hislory

i dekthpaloge

I ntroduet ion

thase

the sea shore for many years, I Jound mg greates? inter

colleeted greal numbers of FejCre Ny

of unusnal enemies of fishes. Some ol
Hied form. in varions articles, olfiers
raley sration, I haoe Longg

Fif Faio

'

s are their rela-

re flomalely axsocialed.
s 1o their un-
arx, ax a bibliog-
out of the erdinary
to time

TR P Lo

rarions clasges

T aheld y miore correctly

& I have

ridrotal fo JLEA

corilicd as ul’.l'ttl’.‘nrﬂ-l‘llfj

and eating fishes. Interestingly enowgh cach authar thowght his observation an Selaled one, sinee

none seemingly knew of the observalions of anyone else,

SranriEnes ArrackiNg Fisnes
Recently my attention has been called to the
earliest account of all. one written twenty-six

vears ago but which. buried
in a large paper on the be-
havior of a starfish, had es-
eaped me. With it and the
other accounts at hand, and
sinee this habit 15 as inter-
esting as it is unusual. it
has seemed worth while to
bring all the various ob-
servations logether into a
short paper under the title
set out above., Perhaps this
article may serve as an in-
centive to others to put
similar observations on rec-
ord.

It is well known that
starfishes feed on live mol-
lusks such as whelks and
oysters—in fact they are
great pests to the opster
planter. It is also com-
monly understood that they

are scavengers, fecding

Er

Fiz. 1. A starfish has eanghi a living fish, Is

hediling ib with the pedicelbarin gnd TubbeTeet

of o v a1z moving i loownrs] the oral

aperture.  From an unpublished  photogcaph
by Praf. H. 5 Jennings.

among other things probably on dead fishes,
That thev also eapture and feed on live fishes

was first made known, so far as [ can ascertain,

by Prof. H. 5. Jennings in
1907,

Fur study of the behavior
of Asterias forreri, a Pa-
cific coast form, at the lab-
oratory of the Marine Bio-
logical Associalion at La
Jalla, large
numbers were
kept  in and
their ob-
served, They were forced
lo feed on a variety of
animals in order to test
such habits, Since this is
the first account of their
ealching and  feeding on
live fishes, and the only one
of their catehing fully ac-
tive fishes, it will be well to
quote  Jennings  verbatim,
He writes that:

It seems surprising that the
S!:H‘ﬁah can capture such ac-
five, swift animnals as fish. But

California,
of starfish
agquarinms

feeding  habits
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in our tanks (his often oceurred.  They i-
tured and devoured fish hoving o length  egqual
to  the dinmeter of the starfish, from the  Llip
of one ray to the tip of the opposite one. In

one of our tanks n lerge piumber of starfish erawled
about over the sides and bottom. AL LUmes numbers of
fish of varions sorts were kept in this tunk, and it wos
spnt found that the starfish were eapturing them, The
fish, switnming about, seemed to have no mistrost of
the brown patehes on the walls: when frightencd they
".'.I.ll]t‘l. even ,.l1[|'|||i|-‘ 11[‘ 1'1”“.'1'“! t]l"'l.l"-'.'lr':"h “Illl‘r:l T
peainst the starfish.  The tail or o fin strikes in its
motion the surface of the starfish, Al onee the rosctics
rise, the pedicellariae open, amd when the edge of tail
or fin comes against Lhem opew, Jt is seized by a
hundred little jaws. OFf eourse the
fish grives a leap and attempls to
|H||I fway; the jaws holed, the fish

strugples, and in strogeling strikes
other parts of its bl mpninst the
starfish. Wherever there i a Lhin
pilgre of fin, tail, or gills, the pedi-
cellarine sefee i, and the fish soon
fineds itself held tightly., Now the
tulwe feet extend, the erucl suckers
E1|;||-|I themselves over bhe smoath
surface of the IMH;I;I..| amed the fish is
transported o the mouth. In all
eases observed it was Uhe tail that
wiis first bronght to the mouth, The
lobes of e stomach then copme
forth, press themselves against the
tail and  proceed to digest it
thouwgh the dish still makes @l
intervals violent efforts o eseape.
In the course of six or eight bours
the posterior one-fourth of the
body of the fish was usoally guite
digested, and the remainder of the
fish was dropped. Figures 5 and 6
show pi‘mlugrnph-i of the capture
of fish by the starfish”

TORK Z2OOLOGICAL SOCITETY

Theough the kindness of Pro-
fessor Jennings, | am  privi-
leged Lo reproduce his illustra-
tions ax my figures 1 and 2, andd
also to |l|1|.|!2i\|| (Agure 31 a
third photograph never before
utilized. So far as [ know these
are Lhe fivst figures and indeed
Ll 1.~II|:I.' il'-|:|u*.|'-'_1!“.':||||h CVeT ]|I|E|-
lished showing this remarkahble
R RIET of Towd on the part ol
a starfish.

Not all

readily atlacked by the starfish.

Weri |||||..||_1.

willy whicl il was

or less associated out in the

oean dul not seem o e Im

linble to be sefzed Here fol-

lsws Jennings' statement as to

this inter stine discrimination :
“When there were placed in the starvfish Gank fish that
in their normal existence spend Lheir time swimming
about in Lhe open waler, not coming agninst stomes or
uther objects save when they attempt to hide from
actunl danger, these were readily eaught by the star-
fish. When Lhese fish come in contael with the animals,
their movements were strong, sudden, incoulious, so
thal the pedicellnriae were soon roused to attack, Bul

Fig, 2. Upper, The starfish iz bheginning to ingest bhe Hying
fah tall Foremost,
Loodeer, The Ggh i= mov wlonest bolf ineested by the
Nl looow Ehae fuba-Teet e bolding i fast.  FProo
photograpli= by Jennings, 1007,

Fig. 1,
=tarfi=h,
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the fish that in their normal existence live in rocky
pools and under stones, resting mach of the time
against the surface of the rocks, were nol caplured
hy the starfish. Such fish are very abundomt aboud
the shore, omd many of them were kepl in the tanlks
with the starfish, Such fish fregquently came agninst

1

the starfish, resting upon it or hiding hehind it as if
it were a stone.  But their movements were 50 gentle
and deliberate that the pedicellariae were not roused,
and such fish were not setzed.”

In 1915, H. N,
and various syngnathid fishes in the same aguar-
inm at the Horniman Museum (#) in England,
three times saw the starfishes attack and eat
three different kinds of pipefishes—fishes cov-
ered with hard horny plates and hence not ordin-
arily eaten and probably avoided as prev by
most other fishes. The first account™ records
how two starfishes canght and ate nearly dead
specimens of the aequoreal pipefish.

Two medium-sized healthy
starfishes had been kept in an
aquarium for several months,

In with these were placed two
active broad-nosed pipefish (Si-
phonostoma typhle) and two of

the aequoreal species which
were half dead. One of the lat-

ter fell near one of the starfish.

This (not fed that day) at once
moved over to the pipefish,
placed itself over its head, {.
which was the first part it

touched. and humped its body as if about to feed.
The starfish handled its ten-inch prey in the fol-
lowing fashion: supporting itself on three arms
(sce fig. 4 herein) a, b, and ¢, and holding fast
to the glass front of the aguarium with the

Milligan, keeping starfishes

LLETIN
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fourth (d), it laid hold of the fish with arm e
(the ffth), the stff bent body of the pipefish
resting at the bottom at f. The arm ¢ was laid
parallel with the body of the fish, which was
held fast by the encireling tube-feel.

The asteroid was apparently not able to hold
the fish securely enough with the tube feet of
one armi, so it l.“.‘il'ill,'.'.,:l;.'.’t'li arm o from the

plass and with it laid hold of the tish as is

shown in figure 5. Held thus securely,

the fsh offered no resistance, indeed
it was probably d ad by this time.
The starfish then partially everted
its stomach and wrapped this
around the body of its prey. Di-
evidently went on
night, for mnext

imterior end of

westion
throuzh the
morning, th
the fish was barve of skin and

flesh and the asteroid had shift-
cd toward the tail of its prey.

In the meantime the second starfish had besn
at work on the second Nerophis and over certain
arcas had completely skeletonized this fish elad
in horny buckler-like plates—this in about six-
teen hours.  Tiring, it then moved over to where
the pipefish number 1 was being eaten by star-
fish number 1 and laid hold of the tail of this

Nevophis. However, it did not stay here long.

Fig. 4. Upper. A slarfish, supporting ltself by the arms

i, by, and hiolding fast to the glass of the agquarbem with

the arm &, hasz Inid holkd of a half-dead pipefish (Nerophis

aciqiiireug) Wil thee arm ¢, The body §s humped up prepar-

atory to everting the stomach on the head of s prey, wihich
iz parily supported on the floor ol 5,

Laowter,

Flg. 5. LInahle to support the fsh as held in Fig. 4,

the asteroid has shifted nrms a, &, and ¢ more solidly to the
floer of the aquarlom, and securely holds the pipeflsh be-
tween the arms e and . Afler Millignn, 1015 {1).

Contrasted with the behavior described above,
it is interesting to note that though the starfishes
actually walked over the bodies of the healthy
pipefishes, these were for some reason not at-
tacked.
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A month later Milligan® put a sick broad-nosed
pipefish into the aguarium with the same star-
fishes.
sixteenths of an inel broad and three-cighths of

This specimen, 12 inches long by five-

an inch deep, was larger and more ditlicult to
handle than the smaller fish refereed to in the
preceding account. One as-
teroid, however, in order to
hold it fast, grasped it as
shown in fizure 6. It held
the fish with the tube feet
of four arms, anchoered it-
self to the side of the
aquarium  with arm
(A), and, with its body
humped up and its stom-
ach (#t) partly everted, began to leed on its
prey. Apparently the fish was too heavy a load
for the asteroid to support. It presently disen-
raged arm D and with it laid hold of the aquar-
fum, in the meantime enrling arm Il about the
pipefish so as to hold it about as sccurely with
one arm as with two. (See fisure 7 herein).
Then a surprising thing happened.  The see-
ond starfish seemed to smell the pipefish at a
distance of twa feet, for it =
{white) travelled directly
toward this and settled it-
self on top of starfish num-
ber 1 (black) as may be
seen in figure 8. This so
amazed the latter that it
left the fish and retreated
to the floor of the aquariom.
However, it presently re-
turned and laid hold of the
prey. Asteroids and fish
then fell to the Hoor of the
aquarium, where they as-
sumed the position shown an
in figure 9. Starfish number :;;“;ﬂ
2 (in white) thongh small-
er than number 1 was cer-
tainly more aggressive, as
was again shown by its again driving number 1
away.
Finally, the pipefish had to be removed sinece
the water was becoming foul. This fish, how-
ever, was not so well eleaned off as the smaller

form had been. Probably its bucklers were

e

Fig. 8. Upper.

the arm o,

Lanwer,

YORK Z00LOGICAL

Another starfish in a later
experiment haz tabd hold of a great pipetish

(Siphoncsatoma fyphie) with
by ey o, and e, in padrs, while it supports it=elf
Thi stomnach, =, is partly

The tail of the fish is on the fAoor, f.
To support itsell better while
fecding on the fish, the asterodd is bracing -
self with arm o, a5 well ns arm .
arm ¢ 12 curled around the fish,
gam. 1913 (£},

=
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thicker, and then too the asteroids had so dis
turbed each other that neither had been able to
press its stomach elosely  enough  and long
enough to carey digestion very far,

The aeeounts just given are of altacks hy
starfish on sick or half-dead pipefish of rather
But
Inter,

some
Milligan'

eave a brief account of how

small  size.

monkhs

4 starfish made an alttack
on a slrong and vigorons
ereat pipefish eighteen
inches long. Perhaps it will
Lie well to let the author de-
seribe in Tz own words
what took |>|'|l.'| 1

ifs |||||'!_-. il '.i_ Oroiis coll-

I1"|I'rlFl1'I1

el threw
cen in the hand, wn
contninine: two starfishes, ns it
the latter could or would
and strong an animal.  The pipefish,
eh the water, panssed a starfish, which

tions when it was
irinm
noasille  that

wils

as it fell throag :
was elincine 1o the vertical rockwork of the npuarinm.
When Lhe fish reached the boltom it lay still, perhaps
a little fatigued with its four hours journey in o eol-

lecting van from the coast, The starfish, which was
abiont six inches away, almost hnmediately began o
tescend guickly anil :lil‘{‘('i]}' towards the fish, wilh
the slender terminal tube-feet
of ils foremost rays waving
in the water in the manner
characteristic of these tube-
feet when the starfish is ad-
towards food,

vancing
When the starfish  reached
the pipefish IL moved

upon the latler in such a way
that it embraced the whole
head and fore-part of the fish
with two rays. The pipefish
ditl not move until the star-
fish had affixed o number of
tube=feel of cach ray to its
body, The pipefish then gpave
several violent jerks, but to
the astonishment of myself
and another observer it was
unable to get free. The two
animals were lifted oul of the
water and separated, the pipe-
fish being placed in another
anguarinm.”

The next account of this
extraordinary beliavior on
the part of an asteroid is from the pen of Pro-
fessor F. E. Chidester.”

One morning at the Marine Biological Labo-
ratory at Woods Hole, Massachusctts, he ob-
served an Jsterias forbesii, with rays eight cen-
timeters long (2.25 inehes) whieh had attacked

the four arms,

Note how
After Milli-
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a full-grown Fundules ten centimeters (4 inches)
It grasped the fish with the tube feet of
two ravs, while it held on to the wall of the
Tl

of the starfish was homped up about one

long.

rivm with those of the other Lhree,

byl

BTN May-Fune, 933
flexible exoskeleton are mueh slower and more
But despite their
handicaps they eateh and eat fishes, as will now

unwicldy in their movements,

he sliown.

This was, so far as | ean ascerlain, first made

and'a half centimeters E & Lefh A secomd st
(0.6 inches), The head  pig. 0. bwi o
[ EHEe S | LN T 1 1=l M1

of the fish was ingested \iter Milte
by the everted stomach

of the asteroid which covered abo
meters (0.9 inch) of
animals. the stomach
even then the head of the fish was held firmly in
The asteroid

the night and

it Lwo cenbi-
In Presers in the twao
1
h

it.
was partly w ithdrawn but
the mouth opening of the starfish.
must have caught the fish during
Chidester thought that the fish must have been
a dead one since he could hardly conceive the
starfish’s catehing a live Fandulus.

Notice should here be called to the fact that
the asteroid took in the fish head first, whereas
Professor Jennings' starfishes always operated
on the tail as shown by his photographs. Why
this difference in hehav-
ior, is a question which
be answered,
Furthermore Jennings'
starfish caught live, ac-

Flg. 1o,
front of an aguarium hy

cannol
After I'n

tive fishes and then ate
them. :

Sea Uncimns Peepixe
ox Fisues

Starfishes are after
all pretty active ani-
mals, comparatively
speaking; but their
near relatives, the sea
urchins, almost round
and encased in an in-

A Fasrdwlos 12 belng held agalnst the glass

puaefalate) which are devouring it head and tail

RS I N Y Mimpting  Lpawn by Milligan,
Fog puscessinn of e prev. 5 &
avfidh  haiive  poamptonilead i vlin, as scen, has car-
e poweotner tukea Uie ol : : o
e e T ! ricd exlensive stodies

on Lhe feeding habits of
thiat

s« down on and had appar-

eehimoderms. Having |_-~--.|:-|'--|_1 olserved
sea urchins hiad selbih
-:'rlﬁl_'u' tricd to eat the eros of the sea-bullliead,
Cottus bubaliz, he made more definite experi-
ments covering three years, and reported his re-
sults in 1916

The following species of fishes died in his
equarinms and were devoured wholly or partly
by the purple-tipped urchin: Echinws milioris;
Lhe striped wrasse (Laliras mirias), common
goby (Gobivs paganellus), gattorngine blenny
( Blenning galtorugine).,
fes platesia).

and plaice (Plewronec-
urchins ate fins, flesh,
of

fishes, These were dead

The sea
amd  viscera these
twar =eg-urchins (A ebecis fisl ! fd
ishes, but i £
rnuring ) shes, but if dying ones
were caught they were
gripped
and were ealen. Per-
haps it will be well to
let Milligan deseribe in
his own words a typical
case as follows:
“A striped  wrasse  of
forty wum,  in length,
which was thought Lo be
dead, was removed from
an  anuarimm. in  order
that it might be used as
food for the sea urchins,
When, however, the tail
of the fish was thrust be-
nenth the hody of one of

tenaciously
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the sea wrching, 88 wn. In diameter, which was
clinging o the vertical side of the niparinn, Ll
fish suddenly begnn to struggle.  The sea wrehin
held it tightly by pressing o oumber of  spines
not only around but also upon the body of the
fish, those spines which were pressed on the prey
heing wsed with such efect that they made deep in-
dentations in it body, The sea urchin now raised one
part of its body from the side of the tank, and with
spines amd tnbe-feet graduslly ueged its prey towards
the mouth, the fish, in spite of several efforls, being
nnable to get free. As soon as the prey had heen
bBrought into such a position beneath the mouth that
the teeth could conveniently work upon ity the sea
urchin altached a mewber of tube-feet to, and also
pressed spines upon, the side of the tank in such a
way that the victim was imprisoncd as in o cage. g NI
sea urchin remained for several hours upon the wrasse,
of which it ate about a thivd part, i lepwards ollow-
ing the remainder to fall o the bobttom of the
adquarium,

The only other observation known to me was
made on this side the Atlantic by Professor G, H.
Parker,” after noting that the sea
erally considered a seavenger. feeding on dead
plants and animals on the sea botlom, savs that
. .. it is not always limited Lo so tame a diet,

wreliin is gen-

Occasionally, it rises in its quest for food o
almost sportsmanlike activities.”

Here is Professor Parker's account in his own
words, and lere is his fizure showing how the
echinoid acted.

“If a number of sea urching are put in an aguarivim
in which there §s a goodly supply of mummiclhogs,
Frundulus beteroclitus, one or more of these fishes may
be caught and caten by the sen urchins,  The caplure
usually tekes place at night, and the prey is alnost
always a partly spent fish. T doubt if a fully vigorous
Funoulus is ever taken by o sea urchin, [ have never
witnessed the first steps in the eapture. What [ have
seen, on first arcival, is a fish, vsually a small one,
whose head or tail is largely covered by the sea urchin,
The spines and ambulacral feet of the captor are used
to hold the prey against either the bottom or the sides
of the aguarium, while the jaws of the sea urchin are
vigorously plied on the flesh of the fish. Not infre-
quently, a fish once caught is hesct by a sccond sea
urchin and the two together complete the demolition
of the Fundulvs, a5 shown in the accompanying figure.
The fish, when canght, often offers some resistance,

YOREK A200LOGICAL sOC1IETY
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bul it soon succunmbs o Uhe sen urchin as though it
hadd been poisoned by its captor, However, 1 have no
direet evidence that the sea urchin can exert such
influenees,  The main pofat that this pote is intended
to record is the caplure of live fish by the sea urchin,
Arbaein proaretofota”
SUMMARY

(1} There are brought together herein ac-
counts of thirteen echinoderms feeding upon
fislies,

(2} Eight -+% of these pertain to the feeding
activities of starfishes, five -+ to sea urchins.

(81 I several cases the starfishes caught and
cases, however,
The fislics

sca prehins were also at least

ale live aclive fishes, [ most

I.r||'_'.' |,';|I'._':f|l sick or dead fishes.

cameht by Lhe
]'l;i['||'| cisabiled,

4y Fehinoderms must (in some circumstances

al least

Iie elassed as encmics of fishes.

menns thal i mldition o siatements of definlte
ers were imlicaled but not def-

Rereanxces
for of the Starfsh, Aszteries forreri

ilenningz, H. 5, Belu
D Loriol. Unlv. Calif. Pubz in fool., 1007, 4, (The caplure
amd eating of fshes, pp @601, 2 figs.},

Alilligan, H, N. Nobes on the Way a Stardish  (Aslerios
rubens) Ealg a Plpedish (Nerophiz oequorens). Loologlst,
1914, 4. ser, 19, 1i5-150, 2 lext-ligs.

SAillignn, M. X, Notes on Starfishes Feeding upon Siphones-
topm fephie, foologist, 1913, 4. ser. 19, 213216, 4 lext-figs,

ifigan. H, N. Common  Starfish
e, Foologisl, 1005, 4 =er. 19, B47.

Atlneking  Spaganthia

hidester, F. E. A Starflsh Attempls to Ingest o Minnow.
Seience, 1929, 70, [2E-120,

Alilligan, H. N. Observntions on the Feeding Habits of the
Purple-tipoed Sea Urchin. Yoologist, 1916, & ser. 20, (Feed-
ing on fshes, pp,. 82-43),

iitprker, . H, On Certain Feeding Habits of the Sea Urching
Arbaeia, Amer, Nat., 1032, 66, p5-9d, fext-fg.
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Fol. xxxvi, No. 3

A PEARL FISH FROM NASSAU
C. M. Burprn, Jn.

HILE waiting for supplics preparvatory
W to the second Andros expedition, previ-
ously discussed, some time was spent at Mr,
Bacon's Nassau residence. This place, known
as Pirate’s Nest, is an island forming part of the

seaward side of Nassan Harbor.
In rough weather varivus samples of the sea

NEW YORE ZOOLOGICAL SOCIETY
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a foot. 'This is easily understood when it is ex-
plained that the fish was large in relation to the
size of the holothurian, that it has a large head
and tapers gradually backward to a sharply
pointed tail.  The action seemed to be somewhiat
like that produced when an orange pip is
squeczed between forefinger and thumb,

In preservative the fish is a milky white with a
few brown marks, but in life its appearance was
decidedly different. It had a length of nearly

bottom, such as shells,
corals, sea-fans and the
like, are cast up on the
beach. Consequently,
after a storm or heavy
sea, a stroll along the
shore line is always of
interest.  On one such
oceasion a large holo-
thurian, or sea-cucum-
ber, was thus found.
These creatures are
little more than long, softish tubes and although
related to the starfishes show few superficial re-
semblances. They are not attractive animals bul
in certain quarters are much valued as a delicacy.
They are known to commerce in the Orient as
trepang and to the French as beché de mer.

It so happens that a small fish uses the body
cavity of these animals as a refuge, entering tail
first into the rear opening of the sca-cucumber.
Ordinarily one may examine a great many of
these slugrish creatures withouot finding a single
pearl fish, as they are sometimes called. The
case in question was thus somewhat of an excep-
tion as a glance revealed the head of such a fish
protruding as if to look around at the exceptional
environment in which it suddenly found its home.
A slight pressure on the side of the expiring sea-
cucumber caused it to contract violently in such
a fashion that it ejected its recent tenant with
sufficient force to propel it for a distance of over

The Pearl Fish, Caroapies bermudensis, Tound at Nassau.
Side and top view.

five and one half inches
{139 mm, in total
lengih) and  showed
the following appear-
ance, the description of
which is transeribed
from notes made at the
time. The fish ap-
peared to be much
smaller than it actual-
Iy was, as the flesh
was quite transparent
and glass-like.  The outlines that were noted
were those of the skeleton,  The true bodily
limits of the fish could only be seen by
viewing it from certain angles. The vertebral
column was notably evident as it was heavily
pigmented with a Van Dyke brown. Radiating
from this, many of the numerous haemal and
neural spines were similarly colored. This col-
oration presented no pattern or regularity what-
ever. The rest of the body was quite transpar-
ent, save for the head and vital organs. The
former was suffused with bronze while the peri-
toneal covering in addition had marked silvery
reflections,

This fish, Carapus bermudensis (Jones) has
been recorded from Florida, Cuba and various
Bahama localitics and is usually taken in the
cavities of sea-cucumbers or large marine mol-
luses. So far as known it uses these inverte-
brates merely as a shelter and is nolt parasitic.



50

ML LETIX Mag-Tane, 1931

W

A LOBSTER BURIAL
lilustrations from photographs made ol the Aguarium by 5. C. Dunton,

% unsuecessiul attempt to shed the shell resulled in the death of an Aguarium Jobster,

Such an eventuality is not unusual among erustacen, and there is doubtless a consideralie

mortality even in o state of patore whenever this periodic event ocenrs which is necessary
10 growth. The peculisr behavior of one of the tank mates prompted the accompanying phote-
graphic records. At the time of the demise another lobster proceeded to bury its unfortunale
fellow. Both the east shell and the lohster itself were included in the burial heap,

The explanation of this behavior, which the uneritical wight like to consider anthropomor-
phically, seems to be that of protecting a reserve food supply, At least the related Tresh water
eravfish will af times bury picees of aquatic plant and later, when they have decomposed, dig
them up for food—0C M. Breder, Jr.
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Nature's Wild

Wittram K.

Fellow of e Ne
Forcign Fellor

Hilestrations from phobographs mode e the

VER since the
Stone Age the

man. In return for Lhis devotion man has saved

Azilian !\hilhl' of the Old
dog has been devoled o
the dog from the extermination meted oul to the
waolf, who is practically the ancestor of at least
the Fskimo dosz, the and related
strains. Moreover, man has taken such pride in
his dogs that from the time of Asshurbanapl the

“police dog”

various breeds of dogs have been rec-
Through thick
and thin the dog-buving public has stood by the

Assyrian,

ognized and their points noted.

dog-breeders, who in the past few hundreds of
vears have produced ereatures so amazingly dif-
ferent as the squat bulldog and the wraith-like
borzol.

A modern metropolitan dog show with its hun-
dreds of entries and dozens of classes is a bril-
liant and imposing, even if flecting, event. But
Nature's dog show has been running steadily for
millions of vears, its stage, the world, its prizes,
survival, its penalties, starvation and death. On
the whole it has been rather a grim and grisly
affair. Moreover Nature has cleverly run two
vast shows at ence. her dog-and-eat show on one
side of the big tent and her horse-and-cattle show
on the other. with no pens or barriers between.
It has been great fun for the dogs, eats, lions
and other Hesh-caters, but not so good for the
peaceful herbivores, except that it has encour-
aged them to become fleet of limb and to develop
defensive horns.

Augnsl,

1

ey Yark fas

“urk Senloearionf
af the deolom

Yorfk /ﬂﬂfm_m_ ul .L"n.u‘.'v."u

EH oy

Dog Show

Ginpcony
Aoty

rerd Hoercte of ool oo

doezioal ark unless otherwi=e Uucdletet

Tl

carnage. of this teivmph of croel e

muate records of this age-long parsuit and
il et

mnsemns of the

prcida-
tors, are now to be found in the
waorld, where the skulls and bones of fossil carni-
been gathered
in locality the Western
States, Tertiney deposits of Furope,
from the Siwalik Hills of India. from the caves
and other surface deposits of Brazil, California,
Ohio, England, Continental Europe, China,
Java, and even from far-off Auvstralia. These
supplement the collections of skins and skulls of

vores and fossil herbivores have

froom many a {rom

from the

the numerous recent species of wild Canidae,
which have been stodied and classified by Hux-
lew, Mivart,' Oldfield Thomas and later anthors,
especinlly Cabrera”

The oldest fossil Canidac or members of the
dog family are found in the Lower Oligocene of
North Ameriea, their cstimated age about thirty-
cight million years. At that remote time the
family, according to the late Dr. W. D. Mat-
thew,” was already represented in North America
by two genera: (1) Cynodictis (Fig, 1), the
commuon ancestor of all the modern dogs, wolves,
foxes, dholes, ete., as well as of the raceoon fam-
ily, and (2) Daplioenus, the common ancestor of
the giant dogs (Fig. 3) and the bears,

'}Iimrt 5. fheorge. 1500, Dogs, Jackala, Wolves and Foxea:
A Monograph of the Canfdae. London.

*Cabrern. Angel. 1831, 0On Some South Ameriean Canine (ien-
era. Journ. Mammalogy, X1, No. 1, ppe 54-07,

AMatthew, W. In 1080, The Phylogeny of Dogs. Journ, Mam-
malogy. X1, No. 2, pp, 117-135,

[83]
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Fol. rxzvi, No, 4

Cynodiciis was not yvet cither a dog. a wolf, or
a fox, and had somewhat of the long-bodicd,
slinking habit of the civet. Its feet were less
compressed than in later dogs, the claws slightly
The
predecessors of Cyuodietis in the Eoeene of
Wyoming had been still less dog-like, These were
arboreal mammals, somewhat like a raccoon, with

retractile and more like those of a civet.

spreading hands and feet.  In fact, the entire
skeletal anatomy of the earlicst known true car-
nivores, as interpreted by Dir. Matthew. indi-
The fast

running dogs were evolved much later. as the

cates arboreal. forest-living habits.

plains replaced the forests in both Western
North America and Europe.

Daploenns, the contemporary of Cynodictis,
had a more massive skull, with upper molars of
the crushing type. The carnassial, or shear
tooth, had a strong blade.
to Matthew. are only gigantic short-tailed dogs

which have become secondarily plantigrade and

The bears, according

have greatly increased the size of their erushing
molars, while reducing their upper carnassials
The extinet I yaenarctos of the late Tertiary of
western North America, Asia and Europe, is re-
garded by many high authorities as tending Lo
connect the bears with the dogs.

In the Miocene epoch (about twenty-odd mil-
lion vears ago) there were many genera and »
still greater number of species of dogs. which
by this time lhad become swift-running forms
with narrow, compressed feet. One of the small-
er Miocene dogs, Temnocyon, was regarded by
Wartman and Matthew as at least a structural
ancestor of the modern dholes. or wild dogs of
Tndia.

The steps by which these Miocene and Plio-
cene dogs gave rise to the numerous types of
modern wolves, dogs, foxes and fox-like animals
have not yet heen satisfactorily worked out, but
they are now being actively studied by a spe-
cialist whose report may be expected to confirm
the relatively high geological antiquity of the
phyla, or lines of descent. leading to certain of
the modern genera.

Among recent Canidae the most difficult to
determine with reference to their broader rela-
tionships are the various genera and species of

NEW YORK £00LOGICAL SO0CIETY 83

South American dogs.  For many millions of
vears South Ameriea was isolated and thus de-
veloped its own peculiar types of hoofed mam-
mals and earnivores, all very unlike their distant
Naorthern World, Bul at the
close of the Miocene age a land bridge with
North Ameriea was established, hordes of immi-
grants from that country gradually seeped in and

eventually erowded out the old South American

relatives of the

Among these immizrants were mem-

bers of the dug familv; il

||.'|:|.||.'||||.'i]?|.
is now evident that
the nomerons species of South American eanids,
which offer so many confusing resemblances to
triue doss on the one hand aund to foxes on the
other, are “living fossils” and that they repre-
sent surviving relicts of the old dogs of the Mio-
cenc and Pliccene ages of western North Amer-
i,

During the long cvolution of the family the
shearing and erushing teeth beeame modified in
different directions. In certain ancestral lines,
sueh as the wolves (Fig. 4) and dholes, the
length of the blade of the upper shear tooth usu-
allv exceeds the combined lengths of the first
and second npper molars.  In other lines, the
shear tooth diminished while the molars became
larger, as in the large-cared Cape dog, Otecyon
megalotis.  In the latter the molars have also
inereased secondarily in number, by budding of
the dental germ during development, until there
may be as many as four molars on each side in
the upper and four in the lower jaw. In the
South American Bush Dog ( Teticyon venaticus),
on the other hand, the number of upper molars
on each side is reduced to one above and one
below. In the lines leading to the bears the
first and sccond upper molars grew longer, the
second finally becoming enormons, while the
shear tooth dwindled to small size and degen-
erate characteristics.

After this introduction we may pass to a
selected buot fairly representative list of the
principal types of living Canidae, illustrated
with photographs from the files of the New York
ZLoological Society. In eompiling this list I have
had the benefit of the advice of Mr. Harold E.
Anthony, Curator of Mammals in the American

Museum of Natural History.
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Evaolution of ithe upper teeth, leadinge to the true dogs.

After W, 1. Matthew,

LIST QF PRINCIPAL TYPES OF DOGS

Canis familiaris.
Caniz dingo. The dingo of Australia,

Closely related to the true dogs and probably
brought to Australia by the carliest Austra-
lian aborigines.

Canis poutiating®
Azilian to Russian Neolithic,
Canis palustris.®

Neolithie.  Ancestor of Spitz, Samoyeds,

Lapps. Terriers. ete.
Canis aurcus, cte.  Jackals,
Canis latrans. Covote,

Canix Iupns. Wolf.

* Fossil.

Nyeterentes procyonoides. Raccoon Dog.
Fulpes vulpes (Linn.).  Red Fox.
Fulpes velor.  Kit Fox,
Fulpes corsae.  The Corsac.
Aloper lagopus (Linn.). Aretie Fox.
Brown in summer, white in winter,
Blue Fox is a variant,
Megalatis zerda Zimmermann,  The Fennee.
Very large ears. African and Asiatic deserls
and steppes.
Chrysocyon jubatus Hamilton Smith. “Maned
Waolf.”
South America. Very inappropriate name, ac-
cording to Lydekker, as it is neither wolf nor

Asialic steppes,

The
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definitely maned. Long legs, big ears. round

pupils, flesh-tooth small and exceptionally

short; m', m’, exceplionally leng in propor-
tion. Solitary in habits. Skull recalls it of
covote,

Cerdocyon thous thons (= Canis azarae Wied).

Crab-cating Dogs.,
South America.

canec rr": AT,

Several species, including

Preudalopes magellanicus (= Canis magellomn
The Culpeo,

The Andes. Pern, Bolivia, ete.
and many species,

cus Gray ).

Wide range
Skull very covote-like with low depressed fore
head.

Lf.l'r'u!u;:u'.r veinlng Lund. (= Nothocyon Worl

man and Matthew ; Eunothocyon Alle

toothed Dogs.

1}, Small-

South America. Very short face, very small
carnassials, upper molars not wide trans-
versely.

Dusicyon australis darwini Thomas.”
Darwin's Dogs of the Falklands, now extinet.
May hn_-]r:ung in ]1|pi|u' Series near covote,

Juidie el 110

“Canis” microtug. Small-earcd Dog,

Lycaon pictus Temim.  African Hunting Dog,
Allied with lupine series. Only four toes on
cach fool.

Lyeaon anglicus.™
Pleistocene of Wales,

Cyon javanicus. DMoles.
Oriental region of Central Asia, Third lower
molar wanling.

of the

Matthew as deseendant

Miovene femunocyon

teoarded

il bicams T
affios ) venalicay Land

1

Tetivyon (8 e BBush Daog.

Lrpninas ol Braxzil Molars '“'-I"'x'lll"'l_'l. cal-

1 1

like, reduct d to m — . Short-legered Alsoin

Pleistocene of Brasil.
{Haeyon ru.-::_,-mr.-l.'.:.x.
3 or
I
Lower carnassials with & cusps.
that of small fox.

Mplars m Taotal, 46 or 48 teeth.
Skull like
Limbs long, ears extremely
large, auditory bullae very large.

Wolf pups born in the New York Toological Park. The young of the gray or timber

wall are usually five In number,

They are sooly-brown in eodor and are distinguizh-

able from coyote pupples by the large size of the hend,
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of

Esklme dogs.  Very near o the wolf, bat o falthlful servant of Arctie explorers,
Dine of these dogs was Bridge, Penry’s lead dog on his last polar trip.

The dinga, dog of the Australian aboriginals. Has been in Australia since the days
of its giant eave animals bot may have been brought in by the prote-Aunstraliang, who
profably cnme down from Southeastern Asia.
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Black-hacked jackal. Ceewis mesonecliod of Afrbe, I s

plinse of the Azara Do

Indinn jackal, Cowids awrens, Lhe common jackal of Asin.
n bushy
WS ST

gers,  The jackal will mix witl domestie di

il. I the lnrge towns in Iodin, jockals prowl aboul the strects and

Jopltge Dovgnesd, 10903

very mmeh like the dork

if Si ||II. Aooericn nmd §5 the hinnul=omest of the jackals

He ks Heht in color, with
i
nmd the erossing of these

anlminls with so ealled woll-dogs s -1:|-|m_-;'|l o mevount Tor existing yoariclies of
dogs.  Aureas (Laoting means yellow,
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The coyote, Ceais
anceslors of North

tntron

\meriea

YORK ALl

A typical wilil dog,

AL BOCIETY

a1

descendant of a long line of fos=ll

Albino plinse. The specilic name of this anfmal {ffrang)
mienns barking

|

LR

il

P

The coyote or prairie woll is about ooe third smaller than the gray wolf, but in

form and color the two look muech alike. While the timber wolf i3 a dangerous
nnimal to man, the coyote is the reverse. He |5 bold only in the persistence with
which he clings to the outskirts of civilizntion,
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Timber wolf, © sefiifis.  The tyme of 1hix spocies fu m o osbrong, robugl anineal,

cunning anl merviles=, 11 1= shagey nl conrse haired.  Called the Hmber walf, it 1=

gigadly at home on e trecless plains of the Wesl, the evergreen forests of Wrilizh
Columbin and the barren gromnds of Arctle Americ,

The Japanese anid Chinese reevoon dig (Npetereufes procyonoidest.  The distant
resemblince bo a rocevon b5 lusory, ns this andmal 18 troe candd, 10 s sabd o
hibernnte like a badger,
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Hed fox, Mwlpes fwlews e Tome= eunnine and inlellizence of the fox muast e

of use o him in natore in opbwilling the birds, rabbits, etes, upon which e feeds,

The gray fox i= the fox of the South although it ranges norilward well into the
terrftory of the red fox. This species fs distinetly smaller aml more lightly bailt
thian the red. nmd the pelage iz not so luxuriant.

HH
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The swift or kit fox, Palpes velor, Some of the smaller Canidae, like the fennees
of Asin nnd Afrlea, even sarpass the swift fox in the enormous size of thelr ears,

The Arctic fox, Aleper logepus, in its white winter dress, nffords o chissic cnse of
aljustment to the envirosnment.




Fol. xxxrvi, No. 4

NEW YORKE Z200LOGICAL SOCIETY

83

R g . A e St S|

The crab-enting dog. Cerdocwon sp., of South Amerien, The various species of Soull
American canlds exhibdt a puzzline mixture of Tox-dike and dog-like clharmcters.
Satne nre protobly nearer Lo the dogs.

e SN — = -
5 5 W —— i

The smoll-eared dog, Conis microtus, of South America. A very rare form.
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The Cape luntinge tlog, Laeeon piefus of East amwl Soulh Arries, = oo blood-Uhirsty
hyaena-like dog et hunts in packs,

The bush dog, Ietiewon, of South America.  One of the most eurious of all Hving

Canldae, distinguished by his short muzzle and by the loss of his second upper and

lower molars, so that Lis dentition s almost cat-like. He may be remotely related
to the Dhisles (Cyon) of India.
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On the Antares to the West Indies

Narvative of the Fifteenth amd Seventeenth Fixpeditions of
Department of "Tropical Research

Witiaxm Bersr

INustrations fropmy pllotographs meake by Col, B M, Chabee, Willinm Beehe and Glorka Dasllister,

OR the past two yvears members of the Zoo-  wres 103 by 22 feet. ably built. well-manned,
lil_ﬂl-li'-‘ll Socictv's ”l.']ln'll'llll‘-'ll'- il ':'|'u||||' il willy ¢ VETY inch of sprrce pulb fo ingenious nse, so
Research have been enabled to take shorl Irips thal we have been as comfortalile as on a \.||i|r

uf l".{|l||lr.'!1:i|:1l lo little-known ||!.':|.'|'1. in the West of mueh |.'||':_ el Y I

The Awutaces al sen. From o photograph by B, Al Chianee,

Indies, for the purpose of studving the fish life of Im 1931 Colonel and Mrs. Chanee eame Lo
those waters. This has been through the courtesy  Bermuda on the Adntares and spent some time
of Colonel Edwin M. Chance of Philadelphia  with us on Nonsoch, and in 1932 Miss Hollister
on his diesel yacht—the Antares—which meas-  and I were invited to meet them at the Corinth-
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inn Yaeht Club in Philadelphia and start thence
on a West Indies trip, with abundant eppor-
tunity to increase our knowledge of fish.

We could have gone to Porto Rico or Cuba, to
Haiti or to Trinidad, but any tourist vessel
would have taken us there, and instead, we chose
little-known islands, such as Union, Tobago
Keys, Barbuda and Saba.

One of the most amazing things about these
trips is their slight cost. We found that, given a
boat of this size, one may sail away over tropical
seas, with a maximnm comfort. covering from
4000 to 5000 miles, and. with fuel oil at ten cents
a mile, erew's wages, harbor dues, food,—all ex-
penses for five weeks will amount to less than
$1500.

Our first venture was the Grenadines. We
sailed down the length of the Leeward Islands,

Froom o drawing by John Tee-Van,

each distinct and with a special beauly of its
own, and then, beyond St. Lucia, these larger
islands suddenly spatter out into a long line of
tiny dots and dashes, getting smaller and small-
er, until the chain ends abruptly in the solid
mountain ranges of Grenada, All tourist vessels
liurry past these and carry their eargo of im-
patient minds to the next port where some city
offers alien similarities of sorts to their home
Lowns,

The names of these little Grenadines reach
back to the days of Caribs and pirates—Bequia,
Mistique, Marquis, Kickem-Jenny, Carriacou,
Frigate, Les Taintes, Mayero, Batovia, Adam,
Union, and Isle de Caille.

We steamed straight for Grenada where we
were watered, laondered, provisioned and armed
with permits to land anywhere on the tiny islets
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to the north. Our first Grenadine stop was Union,
and except for the eall of time and duty and
home ties we would be there vet, for few lovelier
places exist. A deep, ineurved bay rose up and
up to a majestic, thousand-foot range. with
flowers and strong, spicy scents and the voices
of strange birds delighting our senses.  Later
we made the acquaintance of the inhabitants—
gentle, courteous, colored folk to whom the visit
of a vacht was rarer than an celipse.

On the first day of our scarch we found a
coral-filled lagoon behind an islet draped with

NEW YORK £O00LOGICAL SOCIETY o

of the bay teemed with life—pelicans, gulls, os-
prevs and frigate-birds, dolphins, bonitos and
great leaping tunnies.  After the raucous beg-
gars and shricking automobile horns of Gren-
adan we called this the Subdued Island, and
learned to love it.

Our next stop was at Martinique—an old
friend in a new dress—the morning of Bastille
Day, forty-cight hours of conlinuous féte of
eolor, noise and absinthe as only Freneh Colon-
inls can combine them. From the frantic heart
of Fort-de-Franee we molored through many

Mol

P-EL V-8 .

Exploring Tobago Keys In the Grenadines.

-

Thiz group of Islands was the first stop

in the 1002 eruize of the Adirlores.

night-blooming cereus.  Here we dived and
fished and in less than three days captured or
recorded one hundred and ten species of fish,
Our work was not made casy by the presence
of tidepools for there was only a scant eighteen
inches of tide. Many of the parrotfish and wrasse
were old Haiti and Bermuda friends, but such
things as scarlet-backed demoiselles and a flock
of a dozen voung devilfish were sights strange
to us.  Again and again a quartet of hig tarpon,
at least six feet in length, would swim close to
us when we were walking about, two to three
fathoms down, and yet no bait or lure ever
tempted them. Beautiful blue and yellow dem-
oiselle fishlets were everywhere, together with
flaming angelfish and smug little blennies.

From early dawn to dusk the air and water

miles of wonderful tree-ferns to the guiet
majesty of Pelee. A place of colorful interest
and source of desirable specimens was the fish
market of St. Pierre—a pitiful village still in
the weird process of digging itself out of the
lava and ashes.

We had a thousand laughs at the happenings
of those two joyous days, but on the last day the
natives had their turn, when we eaught sight
of a sturdy fisherman staggering along under the
weight of an enormous fish—a rare tuna over
six feet in length. To the amusement of the
Martinicans we pursued the fisherman at full
speed and persuaded him to stand and slowly
revolve in the middle of the street as we made
notes on measurements and colors,

At Antigua we stopped long enough to collect
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This great chaln of (e Leewasd Islands is all connected visually. This view is [rom o
mountain fortifieation ou 56 Kilts northwarnd (o 50 Eustatius, beyomd which s Saba.
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in the tidepools of Deep Bay. and to swim over
the old wreck which has been here for thirty
vears., Fifteen vears ago when en route to Kar-
tabo in British Guinna we used to land here, and
today as them, the ancient, sunken hold was
filled with snappers. groupers, tarpon and angel-
tish, swimming in and out of the skeleton cabins.

We used Antigun as a stepping-off place for
the strange, isolated island of Barbnda, thirty
miles to the northeast, Barbuda is the terror
of navigators, and a groesome map shows a
double or triple line of dots all avound its shores,
each dot representing a vessel—from eoastwise
schooner to battleship—which failed to detect
the low lving shores and piled up. a complete
wreek, on the sand or jagged reefs.

A lonely Martello Tower, built centuries ago
by unknown hands, is the only landing mark.
We shot through the surf and slithered up a
beach of untold myriads of tiny shells, which
tinkled in the breeze and. in the sun, glowed with
a warm pink lustre. We found this one of the
strangest of all islands. filled with hints of the
original ideas of past British owners—the Cod-
rington family. They loved sport and so they
stocked their new home with guineafowl, wild
boars and fallow deer, and today we heard or
saw all three. To keep these creatures from
destroving their gardens, the natives have had
to build wattled fences and now we come upon
groups of conical huts and wattled kraals and
compounds which might well have been built in
the heart of Africa. Most interesting of all were
the natives themselves, magnificent negroes, six
feet three and four. with the shoulders and mus-
cles of heavv-weight fighters, but gentle of voice
and courteons of manner, They are the results
of the breeding for superslaves which the Cod-
ringtons carried on for generations, bringing
the finest types of black men and women Lo the
island and breeding them for size, bone. and
sinew. [ can imagine no betler place to study
human genetics.

Here we had to fight for a glimpse of the
coral reef fish. The hreakers pounded in and
swept us off our feet, and only by quick dashes
forward with the water-glass could we see the
great green parrots grazing on  the coral
branches, and the bright colored wrasse and sur-
geans swept back and forth by the swell of the

open s,
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Cur last port of eall had nothing to do with
fish.
thrusts up from mid-water between SL Croix

It was Saba, the ting voleanic peak wlich

amd St Fustativs and is pointed out to evers
passenger to the West Indies.  For no reason
at all, we must pronounce it Savba, not Sahba,
To all tourists it is as inaceessible s the sea
bottom: over which they are passing.  For no
steamers touch there, and the single voleanie
peak rising abraptly from the waves offers no
harbor. wharl, beach, or anchorage. We go
ashore in a dory, slithering up through the suri
to a temporary hold on large black pebbles, and
then rush the boat up out of the wav of the next
roller,

Pleasant half-Duteh bovs greet us, and we
wait fur the customs officer, who finally comes
riding down the eight hundred steps ou a pony.
We climb and climb, view after view opening
and closing behind us. until at last we torn a
mighty spur and find ourselves on the bottom of
the island crater. with the biny capital spread
out before ns—the village of Bottom.

It is like nothing else in the world; its charm
is wholly its own; narrow high-walled lanes or
streets {there is not a wheel or a eart in the
island}, red and white houses. spic and span as
if from a Christmas morning’s toy village; shy
women offering delicate lacework for "anything
vou like to give™; the pleasant Episcopal reclor,
eager for real conversation., whose diminutive
house shelters a marvelous collection of brasses,
black green
parrot. The adjoining church, which had onee

three brown doves, a cat, and a
been a barn, and the cemetery might be trans-
lated direct from a tvpical English village.

[ sit in the cool dim light and read the mem-
Fach tells its own story
Here is

orinls on the walls,
of the perils of life of these people.
one, revealing the toll of life taken by a single
storm:—

M LOVING MEMORY OF

JOHM SIMMOMNS, AGE 52 YEARS
DAVID SIMMOMNS, AGE 40 YEARS
RICHARD R. SIMMONS, AGE 22 YEARS
ISSAC SIMMONS, AGE 18 YEARS
LoST AT SEa, SEPFTEMBER, 1518

WE CANMOT, LORD, THY PURPOSE SEE,
BUT ALL 1§ WELL THAT S DONE BY THEE.
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The Governor and his charming wife change
our status within a few minutes from visiting
strangers to friends. They love the island and
apparently their only regret is that high lobs
on their tennis court are inadvisable, sinee the
ball might go down a guarter mile into the sea.
Even in our three hours’ visit we destroy many
sillv. myths which have grown up around this
fairy isle of five square miles, but we find that
the men actually do build most exeellent boats,
up to eighteen feet, in the lofty crater. in Bol
tom, boats which are subsequently carried down
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hardened in formaline it is impossible Lo spread
them open again without injury. A method oc-
curred to me, quite new as far as 1 was con-
cerned. of cutting off the pectoral and pelvie fins
of the left side, spreading and pinning them on
white paper. They dried and adhered, and were
deseribed, labelled and filed away as casily as
pressed fHowers,

Oune night, about two hundred miles north of
Sombrere, a three-inel lving-fish came aboard,
which possessed a black, fleshy barbel as long as

itself. I named this in honor of the Antares.

Islund of Barbuda. The lonely Martello Tower bullt centuries ago by unknown hanils
iz the =ole landing mark.

the hundreds of steps on the shoulders of a
score of sturdy natives,

We steamed regretfully away and as the after-
noon sun lighted up the greens and grays and
illuminated the mists swirling about the utter-
most summit, a great Pan-American plane eame
into view and steered her course directly over
the crater of Saba,

On all these trips flying-fish came on board
almost every night, and as a matter of course
we described and preserved them. Accurate
descriptions of the delicate wing pattern and
pigmentation is not easy, yet it is necessary to
record this at once, because when the wings have

In the case of one fish the patterns of the two
pectorals were quite unlike, so much so that
they might almost have belonged to two different
specics. The left wings had much less black
pigment than these of the opposite side and it
scemed more than ceincidence that also on the
left side a large parasitic crostacean had taken
hold. This was, in general appearance, like a
large, black arrow which had been shot into the
side of the fish, the head being buried, but the
long shaft and a strongly feathered butt in full
view. It was inserted close to one of the left
wing fins and may in some way account for the

small amount of black pigment on that side.
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In epportunity for scientific work our 1933
trip on the Adnlares equalled that of the year
before, while as to the places visited and our ad:
ventures nothing could be more different.

On June fourteenth of the present yvear we
dropped down the Delaware River and on out
to the open sea.  The southward trip is always
the same and alwavs different; from bitter fogs
we pass to velvel winds and sunshine; [rom
chilled steel waters to those of turguoise and
ultramarine; factory chimneys are exchanged

for slender palms; mazes of shapeless clowds

motored clear across the Blue Mountains and
back. In memory | need only three things to
reconstruet the island-—a eolored man, a banana
tree and a cocoanut ]].'ll:TI].. Two government of-
ficials have begun o study of the long neglected
fishes of Jamaica,

With our wake stained by the splendour of
a tropical sunset. our diesels going full speed
angd sails filled with the augmented trades, we
flew southward, while giant, elear-winged flying-
fish rose before us or skimmed on board. Early
on Sunday, the twenty-fifth, we passed the Colon

A village in Barbuda, Groups of conical thatehed huts, encompassed by wattled
fenees, thal are strangely similar o @ uative kraal In the heart of Afrien.

give way Lo the stately gallecon ghosts of trade-
winds ; clots of eel-grass and floating flolsam are
replaced by golden sargassum, while stormy
petrels and herring gulls drift behind and van-
ish, their places taken by unbelievably graceful
tropic= and frigatebirds and harlequin-plumaged
sooty terns,

On the afternoon of June eighteenth we swung
around Watling’s Island, and on the twentieth
anchored off Kingston, Jamaica. [ had always
avoided this island in my trips to the West Indies
on account of its over-abundance of population.
but I had never realized its supreme beauty of
mountain trails and dashing torrents. We

lighthouse, and broke the trans-American record
from sea to sea by going through the Panama
Canal in five hours,

Looking north from the breakwater 1 saw the
edge of the jungle where, ten yvears before, I
had spent a long, rainy night searching for yap-
ocks or water opossums  (Zoological Society
Bulletin, Vol. XXVI, No. 6, pp. 150-156). It
was on this occasion loo, that I shot a five-foot
bushmaster. What Dr. Ditmars has recorded
of the rarity of this serpent in the Panama area
of the isthmus seems to hold good for the Colon
side, for this was the first bushmaster my guide
had seen for eight vears. (pontinued on page 110
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I i HI:} voleanie penk rising from the sea bhetween St Croix nod St Bustatios,

\w there iz peither harbor nor anchoragze, it §= totally insceessible to tourlsts, The

upper picture shows the lkthe village of Bottom, Iying in the bottom of the extinet
crater. and reached by a flght of s00 steps,
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A, Short-barbelled Flyingfish Copeelurues fureatus (Mitchilly. This s n common
Nyingfish, Our specimens show great variation in the wing pattern.
B. Two-winged Flyingfish Holocypselis oblusirostris (Ganther).  Note the very
small pelvic fins quite useless for flight. The pectornl wings are very large, three-
fourths as long as the whole fAsh, The pattern on the wings of thi= individual is
quite unlike any published record.
C. Black Butterfly Flyingfish Cypeelnrus sp? This is probably an immature flyingfish
of some undescribed species.  The body ;um-‘ banded with brilliant golden-bronze nnil
silvery.
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Readilish-winged Flyingtish Erooauies rolciccns (Rafioesguer,  The Tore and  hind

wings are very unfike in color In this species.  Notice the sarlation In the left and

right pectorals of this individual, due perlaps to the presence of a large parasite

crustacenn,  Lower.  Reddish-winged Flyingtish Kronowtes robescens  (Ralinesoue ),

This fish s seven ipches long. The wing fing hnve been cob off aml are shown,

Upper. Growing from the side is a parasitic crustacean, oot yet identified. looking
exactly like the shaft and butt of an arrow.
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Dalpling swimming under the bow of the Awlores. Two may be seen at some depth
andd n third, as imdieated by the fonmy nrea, Is hreaching.
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Four dolphing crossing the bhow of the dwlores

These graceful swimmers maintain

their pace with u precision almost mechanical,
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In Balboa and Papama 1 repewed old ae-
quaintances and motored both north and south
throngh the jungle, stopping once to help a two-
toed sloth in his painful passage across the
smooth surface of the road. [t was the rainy
season and the worst Lime of the year for land
shed

crealures—Dbirds were molting, animals

dinge, buttertlics bedraseled, flowers omone and

fruit still to ripen. | realized, as T had so often

in British Gu ., how strongly marked arve

Eropical springs and aulumns, o spite of sempi-

ternal foliace and wointerrupted warmih I

anywhere, under any conditions, theve is no place
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fear, and for whom they will breed at any time,
Here were tinamous dropping their turquoise
eegrs about and hatehing them out at the slightest
cncouragement ;. voung, recently  fledged mot-
mots, Galapagos doves and ecallistes nesting in
HEIR ||'|.'|_4'<' |:|||'I'|' could find. If this wonderful avi-
culturist had sufficient space and facilitics there
is hardly any species of bird whieh she conld
nol raist

On June Dwent

vesixth we weighed anchor and
across Lhe waters of the Bay
. This was my ninth trip, but this
ontinue to the Galapagos bul

il ol

A deviliish swimming a shord
remoras of suckingflsh attached

ilistanee Lelow e surlaee.  Th
b its wings,

cre ure bwo great
Une may bhe =een gquite distinetly

agnlnst the hinck wing ab Uie lefl.

in the world so wonderful as the jungles of
tropical America, and to sniff the pungent odors,
liear the weird cries of birds and frogs, and
again wateh the great blue morphos and the slow
heliconia botterflies after cight vears of watery
submerzence.—all this was like the sheer re-
newal of some past incarnation.

One memorable visit was to Mres. Bryan's
aviaries, a tangled hodge-podge of cages ram-
bling in all directions about her house, hut with
an amazing colleetion of birds of many groups in
splendid condition. Mrs. Bryan is one of those
natural born bird lovers of whom birds have no

anchored close to Saboga, one of the most north-
crin of the Pearl Islands.

In past years powerful Caciques have ruled
their these islands, and the
name was warranted by the abundanee and size
of the pearls taken by divers, bul now they are
fallen from their high estate and support a
meagre, miscrable population who grow a few
bananas and vegetables, but have no ambition
even to fish for a living.

Indian tribes on

As the crow, or more appropriately, the cor-
morant flics, we were only a balf hundred miles
from the Atlantic coas

. but there was no doubt
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of this being a different ovean. Instead of one
or two feet of tide, here we found cighteen feet
and in consequence tidepools were available, the

inmates of which we proceeded to poison with
unsportsmanlike joy. Even on the first day |
was impressed with the remarkable resemblance
to the fishes of the Galapagos compared with
the forms recorded from Panama and this was
confirmed again and again, We colleeted specics
after species which [ had taken from Tower s
Indefatignble Island five hundred miles to the
west, which appear to be absent from the Pan-
ama coast, within sight, forty miles east,
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day, as it swam, or rather flew, slowly back and
forth between two islands. It was nolt a large
one. only about six feet across the wings, but to
it were attached two relatively enormons remoras
or sucking fish. These were at least two and one-
half fect in length, and were adbering to the
upper side of the wings near the body — the
shoulders we might sav.  In this position, fas-
tened as they were by the disk on Ltop of Ltheir
heads, they were upside down, and whenever
the manta eame near the surfaee of the water
their gaping gills would protrade.  Yet they
never shifled Lheir position.

Tha devilfizty rizing pod swimming near the surface.  The gills of e remora may be
seen protruding ot the richt of the picture, 1J1|.-=L forwarid of the black trinngular

wing-tip of the o

The tiny islets scattered about proved to be
much more interesting than the larger of the
Pearl group and on our various trips to and from
those we found that the water and air hereabonts
abounded in life.

The exeellence of the fishing drew launchfuls
of young army officers from Balboa. and every
few days a plane would circle down, bringing
several navy men to try for a sailfish. But far
more skilful fishers were present in thonsands—
cormorants, pelicans, boobies and frigate-hirds,
each with its particular methods.

We followed a manta or devilfish about, one

eviliish.

Wherever we fished or sct off dynamite caps
we found interesting fish, With our eves fresh
from those of Bermuda we found strange replace-
ments, Instead of blue-headed wrasse we canght
one with a head of royal purple. a greenish vel-
low band at the neck, and the rest of the body
clear magenta (Thalassoma duperrey).

Our big-game fishermen caught bonitas, bar-
racuda and dolphin until they were weary, but
showed anything but ennui when they came back
with a giant sailfish and a wahoo.

Dramatic ocenrrences came and passed with
incredible speed.  One day when trolling stead-
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Spatted anglertish, Anfenpuarivg seaker nwniting hi=s prey.  Birectly above the nose
of the angler is the lure, a perfect imitatlon of & wrizgling gray worm, altached to

n =hort, fexible jointed tentacle.
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e anglerfish allracting its prey by violently moving the worm-like lure. When the

object ins moved into the direet sphiere of possibility, the great mouth of the nngler

openz, and in the carrent crealed, the minnow is engulfed so quickly that it decelves
the eye.

The anglerfish with all finz spread. Al the pliotographs of the anglerfisli were made
by L. C, Bunton at the New York Aquariom,
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Iinmefise achools of anchovies in the Pearl Izbamds are allscked by dlolphin fizh andd
mackersel from beneath, and by losts of brovwn hocgbies aml cormorant= from abovie,

Tha bisoldies are in Llurn robles] of their prey by (i

Bzl i Yha air,

ily abead over a quict sea, withoul warning the
waiers suddenly were troubled as in a tide rip.
Through the clear depths we saw thousands of
tragedies going on, mackerel and bonitos pur-
suing hosts of anchovies.  Then, from nowhere
tive or six hundred boobies materialized. drop-
ping out of the sky on all sides, head first into
the water like a flight of arrows.  As they rose,
heavy weighted with their prex, gaunt frigate-
birds appeared, and nonchalantly but inexorably
bore them down and seized the hard-carned fish,

So for a week we gleaned our harvest of speci-
mens and notes from the Perlas, then back and
through the Canal, and north to Chirigui La-
goon, the wildest place we had vet scen. This
Mosquito Coast is saddled with ene of the worst
reputations in the world, Fven the sane “Coast
Pilot™ tells of the constant dangers from sharks

Lesbirdds which wail for them

From & drewwing by Helen Tee-Yan,

and sting ravs and reports the adjacent jungle
a5 being infested with poisonons snakes.  Yet
during the week we were there we saw only two
sharks, ecach of which desired earnestly to es-
cape, and in many miles of walking and cutting
through the jungle we saw but a single, small
coral snake, so voung that it was guite innocuous
and could be picked up with impunity.

We took many rare fish around our submarine
light and one evening, after capturing a young
fiving gurnard, five of us verified the aerial abil-
ity of these armored fish, watching them rush at
the light, emerge and glide along at least five
feet above the surface.

We made friends with the Valiente Indians.
their smiles enhanced by their filed teeth, and
we collected the ever interesting heliconid butter-
fies and their amazing mimies ; we listened to the
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weird chorus of the big, black, howling monkeys,
and after a weck of steady study of the fish, we
started northward for Havana,

Qur homeward voyage was anything but
peaceful, for we had to dodge four July hurri-
canes, one of which drove us back to Colon for
shelter.  But no day at sea was wasted, and we
caught sargassum weed and the fish therein, and
took the flvingfish manna which came in dark-
ness, and watched and saw again the strange un-
named Hying squids | Zoological Socicty Bullelin,
Vol. XXXV, No. 5, pp. 177-178).

On mirror-like days we took photographs of
dolphins playing under our bow, and in Havana
with the revolution easting its shadow a week
alwad, we secured one of the most interesting
of the Angler fishes, sdntennarins seaber, and
brought it back alive to our New York aguarimn.

Its lure was, in size, shape, color and move-
ment, a perfect imitation of a wriggling, gray-
ish-white worm. While still the

on  hoard

0 ..

MIGRATION OF FISHES
Introduction by Wiiiasr Beene

HIS volume is concerned with the Travels
T:nu:l Migrations of Fish, and the very able
author. Dr. Lounis Roule, has condensed into the
space of nineteen chapters the sum of present
day knowledge of these subjects.  But hest of
all, he has put this into understandable language
and has brought out all the mystery, the drama,
the amazing actions, many of them still unex-
plained, which accompany this phase of the
lives of fish. What is known of this fascinating
aspect of life in the waters of the earth has hith-
erto been locked up in technical books, So here
we lind a double translation—first from the dry
recitation of facts into a moving, living account,
and secondly from the original French into most
excellent English,

The translator has wisely kept as much as
passible to the elear style and the pleasant indi-
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Adntares it devoured three of ils own cousins,
amd o beauntiful blue-starred demoiselle.  Twice
I watched the process, and both times while the
prospeetive prey was at least two inches away,
the frogfish opened its mouth and with no ap-

inelsbrom, sueh an

parent eftort, ereated such a
irresistible corrent, that the human eye eould
not see the fish disappear. It simply vanished
from sight, the lure was tucked away and we
imagined a gleam of satisfaction in the fishy eye,

Ln the aguarium, Anlennaring was housed with
i herd of sea horses, but their armor proved no
protection and three were forthwith devoured.
Truly this is a worthy daylight. surface cousin
of the great deep-sca-devils which I bring up in
my nets with glowing blue and white fAares for
lures,

On July thirticth we tied up at the Corinthian
Yacht Club in Philadelphia, and the New York
Seventeenth  Expedition

Zoological Soeciety's

came to an end,

__anii

viduality of writing of the author, and has made
use of an amazingly extensive English voeabu-
lary to cope adequately with the delicate shades
of meaning for which the French language is
deservedly famed.

This is one of a series of popular volumes
which the author has published for the French
reading public, and their weleome has been most
ecardinl. Dr. Roule is a well-known scientifie
student of fish, with many authoritative research-
es to his eredit, s0 he brings Lo this popular work
a sound background of knowledge, leavened with
an emotional appreciation of its wide appeal,

The subject of the Migration of Fish is here
given the play of imagination in the recording of
actual facts which it deserves, and the lavman
will find an astonishing ficld of interest in an
aspect of life which is as dramatie and absorbing
as it is new to the scope of popular literature.

*Fish#s: Their Journeys and Migrations”™. By Louis Houle
230 pp.. 54 text (e Published by W, W. Norton and Co.,
New York, N. T,
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The tropical forest of Pachecn in the Pearl lslands.  The jungle grows down o the
woler's edge. It is n labyrinth of vines and | foliage that forms n barrler
thist nearly defies penctmtion.
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THE SMALLEK CARNIVORES

Representatives of four families, 1. American hlack-Tooted Ferret, Pualorivg wigr T,
Mustelicdae: 2, American badger, Teridea torws. Mustelidee: 3. African civet,
K

Civeltictis cive b, Vieereidae ! 4, i munidi, Nasve marien, Procigomidae: 5 Rae

i
oo, Procwon Iotor, Procgosides ;6. Himalayan Panda, Aidwrss falgens, Aioridie,

[118]
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The Smaller Carnivores

Rax

Cavreekior af 1

W of the Hlustrations secompanying this article wore

HILE some of the world's most spectae-
\/Vuhu' types of animals are members of the
Carnivora. the larger speciés of this extensive
order form a scant minority. Such carnivores
as the lion, tizer, leopard, cheetah, ounce, jaguar
and puma greatly dominate the feline family in
size, and some Alaskan bears attain a weight of
over bwelve hundred pounds, but the great areay
of carnivorous animals remains, these of moder-
ate or small size, ranging down to the diminutive
wiensels,

There is considerable variety in form among
carnivores, but phases of adaptation are not so
marked as with members of some other orders.
The greater number are terrestrial: some are
semi-agquatic and show fair specialization, A
number are arboreal, but
habits have not ascquired the marked structural
characteristics of mammals of other groups.

Carnivores are widely distributed, from with-
in the Arctic circle through the tropical lati-
tudes: They are lacking in Australia and New
Zealand. with the exception of the dingo, in the
former: and actually, the status of Australia's
wild dog is clouded by the thought of it having
been introduced by pioncering human races.

In the common definition of the Carnivora as
the “Hesh-eating animals,” a weak title has been
established. True enough, the greater number
are flesh-cating, but a fair portion vary such
dict with fruits and herbs. Then again, there
arc many mammals of unrelated orders which
are flesh-caters. However, there is no grouping

in following such

wirnp L. Drermans

el e plilew

New Yorl roolowicnl Park.

mensle Srom pledographs baken o the Zoolsrical Park.

of mammals so generally earnivorous as that
figuring in the present article.

There are eleven distinet families making up
the Carnivora, and of these the collections of the
New York Zoological Society lave contained
representatives of cight. While the Lion House
is limited Lo exhibition of species of the Felidae,
and the Bear Dens, also the Wolf and Fox Dens,
have represented two additional families, the
greater number of onr species of carnivores are
exhibited in the Small Mammal House, Here
the majority have been members of Lwo families,
the FPiverridae and the Mustelidae, and the ac-
companying illustrations largely relate to mem-
bers of these families. The tendency, with both
groupings, is toward elongate and rather sin-
uous bodies, with short limbs, The Fiverridae,
containing the eivets, gencts, mongooses and
palm “eals.” is strictly an Old World family,
Members of the Mustelidae oceur both in the
Old and New World and among them are the
weasels, badgers, otters, martens, sable, minlk,
skunks and wolverine, the latter indieating the
largest size these animals attain,

Some scientific writers are inclined to the be-
lief that there should be a considerable separa-
tion in classification between the iverridae and
Mustelidae ; that the lntter show skull characters
indieating relationship with the bears and rac-
coons. The similarity of forms among both fam-
ilies is hence accounted for as parallel develop-
ment, without relationship.  Other students,
however, contend that evidence furnished by

[119]
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forms of extinct carnivores point to the viver-
rines representing the ancestral stock whenee
Lthe mustelines were dervived.  The illustrations
with this article are grouped to afford a com-
parison of the speeies of both families,

The most interesting viverrine we have ex-
hibited has been one of the smallest —the Indian
mongoose,  This animal is really a necessary
part of a collection of living animals, owing to
its fame as the enemy of the deadly cobra, [
is not, as has been alleged, immune Lo the poison
of the cobra, but depends upon its agility in
dodging the serpent’s rather slow and sweeping
stroke and darting in to fasten its teeth in the
reptile’s neck, thus severing the spinal eord, It
is difficult to obtain a mongeose for exhibition.
While the species is common enough, the United
States government has imposed laws against ils
importation, owing to the possibility of it es-
caping. breeding, and becoming a menace to
poultry and wild birds. a condition sadly dem-
onstrated in the West Indies where the mon-
gonse was introduced and has become a formid-
ahle pest.

The common mongoose of India represents a
considerable group of very similar animals, all
of which savagely prey upon reptiles, small
mammals and birds. A dozen species of the mon-
goose genus extend over southerly Asia, muel
of Malaysia, and Africa; in the latter country
is a species three times the size of the Indian
mongopse. The immediately allied suricate amd
meerkat, of Africa, have also been exhibited in
the Park. The government ban relates to the
exclusion of all of them.
effect in the tropical American countries.

The genets are larger than members of the
mongoose group, several kinds inhabiting Africa
and one extending into southerly Europe. The
form is cat-like. but much elongated, while the
limbs are short. In slinking gait, with bodies
pressed to the ground. these animals are singu-
larly serpentine in aspect, the impression being
heightened by the vividly blotched body, the
prevailing pattern among genets being large,
dark spots upon a body hue of brown or vellow.
Genets, like members of the mongoose ¢lan, are
readily tamed as pets, but remain ferociously
combative among small mammals, Henee, like
other small viverrines, they are often kept in
houses for the purpose of killing rats and mice—

Similar laws are in
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although their depredations may extend to the
destruction of  innocuons, rodent - destroying
snakes and luckless birds succumbing to sinuons
stalking and agile rush.,

The palm ecivets form a conneeling link be-
tween the slender-bodied viverrines and the rath-
er stoul-bodied civets, of which two species stand
rather prominently. One of these is the Indian
eivet, with a total length from snout to tip of
It is of rather cat-
lilke form, geav, with blackish rings. The Afri-
can civet is of similar length, but of stouter form

tail of about fifty inches,

The pattern consists
It is illus-

and more heavily haired.
of o mixture of bands and blotelies,
trated among the accompanying photographs.
These animals have assumed prominence owing
to o secretion in glands near the base of the tail,
used in the production of seme Lyvpes of per-
fumes to retard the volatile action of the respee-
tive scents. As a base to such perfumes, the
secretion of the civels renders the odors, even in
small quantitics of the perfume used. extreme-
Iy persistent. ‘'he sceretion of these glands is
sometimes disagrecably apparent when a serics
of living civels is exhibited. A heavy and sweet-
ish odor may be associated with the animals. and
this is particularly snecentualed when the air con-
tains o high pereentage of humidity.

The largest of the viverrines is the binturong,
also ealled the bear-eat. 1t is arboreal and by
some authors is designated as a hig tree civel.
lts distribution embraces India, the Malay Pen-
insula, Sumatra and Java. Its tail is long and
bushy, and the total length from snout to tip
of tail of a large example is approximately five
fect. To the writer, its domination in size over
the other viverrines, is analogous to that of the
wolverine among the musteline types.

Among our exhibits of mustelines, there has
been a series of species closely matching in size
the collection of viverrines. We have found,
however, that the smaller mustelines, of the
weasel, ferret and mink types, are nervous and
delicate as eaptives and require great care as
to diet. requiring the flesh of small mammals
and birds. They are unable to long survive upon
a diet of meat with heavy museular fiber, such
as beef.

Passibly the most interesting among our mus-
telines is the otter. It lives for vears upon a

diet of fish. This particularly keen and intelli-
(Confinued on page 137)
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Rintu or bear “cat”, Artictis binturong. Largest member of the Fiverridae.
Tl ned head and body of a large example are close to a yard in length,
The species occurs from sontheastern Asia to Sumatra, Java and Borneo,
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Suricale, Cwnictizs peaicillole. A South African viverrine, Immediately related to
the mongeose group, although the limbs are comparatively longer, It preys upon
spakes, lizarils and small rodents.
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gent animal, in its rapid and graceful swimming
antics, and its |:!.'1_1.'. forms a most attractive ex-
hibit. The several kinds of otters are strongly
characteristic among the earnivores in the elon-
gate, flattened body, wide and flattened head on
stout neck, showing little differentiation between
the two and the webbed feet.  Here is ideal
adaptation of the musteline form for a semi-
agualic life. Similar forms of otters oceur in
both the Old and New Worlds, in North and
South America, Furope, Asia and Africa, all
embraced within a single genus [ Lutra) excepl
a remarkable sea otter inhabiting both shores of
the northern Pacific.

In contrast to the prevailing influence among
the mustelines to develop slender, clongated
forms of the weasel, mink, marten, fisher and
otter types, are the badgers, New and Old
World, with stocky bodies and powerful limbs
for digging. The honey badgzer or ratel of
Afriea and southerly Asia, is a particularvly
stromg and stout species. The wolverines of
northerly North America and Europe, are the
largest of the mustelines, savage and particular-
Iy strong: the length of body, including rela-
tivelv short tail, is slightly in exeess of forty
inches and the weight up to thirty-five pounds.
The strength of jaw of an adult specimen is
astonishing. An example exhibited in the Zoo-
logical Park so strained and tore the heavy
meshwork of its cage that it escaped. The ecage
was of a character that would have been esti-
mated to have safely held @ mediom-sized bear.
During our eiforts to capture it—which were
sueeessful only after great difficulty—this ani-
mal fought with a strength and fury, and emit-
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ted growls worthy of a ereature three times
its size.  Despite ils goodly proportions and
stocky form, the wolverine is closely related to
the cosmopolitan genus containing the small and
slender weasels.

Another family of small carnivores closely
follows the mustelines in elassification. This is
the Procyonidae, containing the raccoons and
their allics. They are more closcly related,
however, to the family of bears, which borders

them on the succceding descent of technical list-

This is an exclusively American [amily,

ing.

ailed “eats™ or bassarisks,

containing the ring
raceoons, conti-mundis and kinkajous.
much versatility in form mmong them, as evi-
denced ]\I'| the stout-bodied raceosons, the exces-

There is

sively long-snouted coatis of tropical Ameriea,
atd the cat-like kinkajous, with their dexter-
ously prehiensile tails,

The Panda, one of two speeics forming the
family Adiluridae—closely allied to the bears-
may be said to be the most attractive small ear-

The
head of this species appears on the cover of the
This animal

nivore ever exhibited in our eollections.

present number of the Bulletin.
is much the size of a raccoon, but with long, lux-
uriantly-haired tail. Its general eolovation is
bright reddish hue, the tail vividly ringed with
black. The face is in startling contrast, being
very white, as if the animal had thrust it into

a flour barrel. The panda is an exeeptionally

gentle animal.

It pecurs in the castern Himalayas. The il-
lustrations, following a nearly similar continunity
of the order of the text, are from photographs
of the smaller carnivores exhibited in the Zoo-
logical Park.

Black-footed ferret. Puforius nigripes.
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Eastern weasel, Musteln poveloroecsisis, A number of species of weasels Inhabit

e Uniled States, O amd Alaska.  The genus 18 also well represenled in the

] Warkl LT .|.||||.l!n.' b5 in winler pelage. In soulberly latitudes fhe
wen=tl remains brown Wiroughout the yvear.
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Cpper.  American Black-fuuted ferret, Pufories oigripes, in pose showing U chiar-
acteristic elopgated form of neany members of the Mustelidae,  Lower,  American
mink, Mustela visoa,
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Upper.  Coammon skunk, Mephifis wephilis, Typicenl examples of o species inhabiling

the greater poart of the United States and Capadn,  Allied species occur in various

parts of North Americn. The skunks are members of the Muestelidoe,  Lewer, Come
mon skunk, Mephitis mephifis. Indieating variatlon in the white markings.
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= musteline, of South ATric.

L[}

i
-]
£




Pal. rrrevi, Na, 8

NEW YORK ZO00OLOGICAL SOCIETY

Ameriean badger, Toriden torws. Badgers represent the MWustelidoe and  Infabit
North Americn. Furope and Asie.  They are heavy-bodied, strong animals excovating
deep burrows.  Nobe the digging claws on lower flgure.
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Crab-eating raccoon, Procyon eancrivorus, The family Procyonidae, containing the
ruecoons, Fngtailed Cents”, coatis and kinkajous, is represented only In the New
Workdl—%arth and sSculh Ameriea.
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Eastern raccoon, Precwon lotor, Upper. The typical form shown above inhablts

North Amerlca. east of the Hocky Mountains, from southern Ontarlo and Manltoba

to Florida. There are a number of subspecies. Leower.  Albing example of the
castern racmsin.
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Ring-tailed “cat™: cacumiztle, f}r{um'rm‘fl’x ashuties. A small ally of the rmcooon
inhinbiting the soutlierly United stales from Louisinna to Callfornia,
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{.IHI"J-- i'ﬂilfll nptnell, Neowia aerica,  (Immature exampliel,  Oceurs Crom somth sEly
cxive W Perue Lewrer,  Ring-tailed conth, Noswe sosen, A sprevcies 1_1|||,|'||g|_l-|:.; 1_:,
trospdeal South America,
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Kinkajou: Honey "Bear™, Pofos fluees, A prebensiletalled member of the family
Including the recoons amd coatis. A particelardy doeile animal, of =oft for and
cat-like form. It inhabits Central and South Amerfen.
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taneda, Ailwrus fulgens,  Constdered to be chsely related to the benrs, I8 is ree

coun-ike in form and size and inhabits the Eastern Himalayas. The white, Auffy
hair of the head and opstanding ears. form a sharply contrasting note against the
dnrk pelage of the Lody.

St e T Fx




Vaol. XXXV No. 6

Woks orF tae Asmenicas Beaver 1% rar Zoonociean Pani

Tie Bopexts of GRAWING ANTAALE | iy asivssonsnns Elwin R, Sanborn

DeveropsexT oF THE Sty Manyoser

Iffnwstran

Flyving Squirrel
Giray Squirrel

Fox Squirrel
Malabar Squirrel
Chipmunk
Thirteen-lined - Spermophile
Prairie Dog
Woodehuek

Albing Woodehuek
Sewellel

American Beaver
Muskrat

Kungaroo Rat
Egyptian Jerboa
Spring Hare

IMAEITAN INER PORCURPIEE «ovosvucnains o s ins

(Contents

November-December, 19533

.......... Froutispiece
143

voosRaymond L. Dilmars 1735

lions
Crested Porcupine
Indiin  Porcupine
Canaidn Porcupine
Albino Canada Porcupine
Yellow-haired Porcupine
Brazilian Tree Porcupine
Hairy Tree Poreupine
ITutia
Coyvpu
Branicks Rat
Paca or Spotted Cavy
Golden  Agouti
Viseacha
Capyhara
Texas Jack Rabhbit

....................................... e

BULLETIN

New York Zoorocican SocieTy

Copyright 1033 by the New York Zoological Society.

All rights reserved, Title registered in the United

States Patent Office. [ssued bl-monthly at the Offices of the Society, 101 Park Avenue, New York City.
Subseription $1.50 a year, -M cents, single copy. Same rates for all Foreign Countries and Canada.

Ebitorial Stalf

W. Rem Bram, Director, Zoalegical Park
Lee 8. Craxvare, Curafor Birds

Cuanves H, Towxsexn, Director, Agquarivm

Ravmoxn L. Drracars, Curator, Mammals, Reptiles

Witrian Beese, Direetor, Tropical Rescarch

Members of the Zoological Society are entitled to all Publications, Reports, Bulleting, Zoologicn, ete. {Zoo-
logica mailed by request only) and no efort will be spared to ensure their delivery. Changes of address,
forwarding points and non-delivery of mail should be stated promptly. Contributions pertinent to the
olbjects of the Bulletin cordially welcome. Stamped and return envelope should accompany communications.
Editorial and Subscription Offices, Zoolosical Park, New York City, Elwin R. Sanborn, Feditor,




,.f';'rﬁ'.’_'_' - e i

Tree-cutting by the American beaver, Costor conadensis, in the Zoologienl DPark.
feature of beaver life, anmd in all loeging operations if the comlitions are favorable, beavers seldam fail
to cut trees upstream aod Ooat them down. Should it be possible (o chioose the tree, he will demon-
strate that he is a conservationist of energy by picking them of small dinmeter, bt there are reconds
of beaver-cut trees of over thirty-six inches In diameter, The skeleton of the benver o the pleture was
prepared for Mr. Sanborn for the purpose of comparing the slee of the beaver with the task that he
might attempt. The beautiful precision of cutting nnd instinct of proper felling direction are apparent.

Thia is an intercsting

[112]
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The Rodents or Gnawing

By Fuwix R.

L:'Il.lr.lulla'. aiel :'lrllllr”_-.'u"l'élll.':" [

HE order Rodentia, including the rodents or
snawing mammals is by far the largest, well-
defined group of the world’s mammals. Th
order is so definitely characterized by peeuliari-
ties of the teeth that, with one or two cxceptions,
even a casual inspection of the skull is sufficient
to decide whether or not an animal is a rodent.
The teeth are of but two kinds, anil
grinders—or molars, and the number of cllicient
teeth of the former is never more than two in
cach jaw. There are no canine teeth and sinee
there are but two incisors. the front pair,
there is a toothless space between them and
molars on each jaw. But two exceplions ocour
among the order in this arrangement and distri-
bution of the teeth: The hares and the little chief
pika, have two extra incisors in the upper jaw,
Iying directly in back of the top pair, but they
are quite vseless in the process of gnawing for
which the latter are so admirably suited. Their
presence is of interest as a possible indication of
the direction in which an allinnee with other
forms might be traced. The great incisors pos-
sess no roots. but spring from a permanent pulp,
so that they continue to grow throughout the
whole life of the animal. Their shape and that of
the cavity which makes their socket, is invariably
a segment of a cirele, {'r:ll.‘it'f.ilu'.ntij.' they protrude
from the jaws alwavs in the same direetion and
meet al the same angle. To the layman, the great
power of the rodent jaw must be apparent, as it
might quite natorally be the creative pattern for
the jaws of mechanies’ plvers. The tremendons
cutting foree of the beaver’s jaw is quite clearly
shown in the frontispicce. On oceasions, some-
times throungh injury, these great incisors fail
to meet at the proper angle, and as a result the
over-lap finally prevents the use of the jaws alto-
gether, usually resulting in the death of the ani-
mal from starvation. They must meet, grind and
be worn down to a chisel-like edge.
There is an extraordinary varicty of rodents
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quite generally seatleved over the greater part

of the world. The order Rodentin includes more
wsenera and speeics than any other cxisting order
of Mammals, The reason for Lhis mayv he beeanse
so many of these animals arve of small size and
timid ways. They selves in holes,
hide in forest depths, in marshes or on the dry
plains. They are gencrally nocturnal and invari-
ably shrink from observation.

The largest and most typical [amily of the
Rodentia is the Muaridae which includes the rats
and mice and their allies. There is a great variety
in this assemblage of species but it may be said
without fear of useless contradietion that the
conimon rats and mice are characteristic Lypes of
the entire gamut of forms. The family alse in-
cludes jumpers, leapers, swimmers, arboreal and
burrowing species. and is practically cosmopoli-
tan in its distribution. Most interesting of the
Muridae is the lemming, numbering but a few
species, one of northern Europe and the rest
confined to the circumpolar re "'EI'I-II'H uf both liem-
ispheres, The migrations of the Narw ay lem-
ming is one of the most re In.l'rk.llﬂf: demonstra-
tions of animal impulse yet known. They start
in vast swarms from their mountain homes, thoo-
sands upon thousands, and make their way chicf-
Iv by night, obstinately in one direction, crossing
mountaing, swimming rivers and scorning any
obstacle in their course. Fven if they should
reach the sea, they heedlessly plunge in, and the
thousands of the army perish in the march of
mystery,

The purpose of this article and this number
of the Bulletin is not to give a complete history
of the order of rodents, merely to set forth
simply, some interesting facts eoncerning them,
and present in picture a few of the species ex-
hibited on oceasion in the Zoological Park. Many
others have been shown, but some of the Roden-
tin are next to impossible as photographic sub-
jects.

Se0Teie TNOeTn
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The flying squirrel. Glovesams eolaas, s one of “the most graceful and exquisite little man

mals in North America™. but its aversion to doaylight and its necturnal habits are a barrier

to eommon aoqualntance.  The fur s soft amd delieately fine. It difers from the ordinary

squirrel principally in possessing a thin skin connecling the fore amd bind Jegs which serves

as a parnchute nnd enables it to make long gliding leaps from one tree to aoother,  The lying

squirrel and certadn lemurs similarly equipped doo not fy, but rather sonr. the stretoed noem-

brane giving lifting power against the nir. A strajght out Qight is imposaible. Ty are clnssed
in the order of Rodents, family Seiwridos,
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The gray squirrel, order of Wodents, family Seiweides, Seivrue carolivensis, s one of the most
commonly known of (hese lively aml playTul rodents.  Becaose of Lis gulleless and friendly
manner e is e very king of beggnrs., He has ndnpled imself to o life in public parks, and
accepts without reserve or fear the proferred hoapd of soml fellowship of man, a< well as any
foad fhnt might be ofered. 5o fixed has become this habit that e hos ahandonel the eastiom
af his aneestry in providing o store for winter., and lives o life of ease. almost wholly depenid-
ent on his supply of fom] fromm ihe cheerful giver. During the period of depression, it wns
even sabid of him by some modern Demosthenes. that the order has been reversed, he had
turned bo fecding the visitors. Photograph by E. R, OstermlorT,
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England and Lthe

The gray squirrel j the most prominest squirrel of Southern Canada, New
castern and soulhern states sonthward to Florida, and ranges westward Lo Minnesotn, Kansas
and Texas. Usually it nests in hollow treez and also bollds an open round structure of leaves
and bark high among the branches, The younzg are born in the spring and are solicitoosly
cared for by the parents., While the food of the squirrel is chiefly roots, nuts and buds of
trees, some species suck the cgps of birds and cven eat the youns. Australia, that Innd of
anomalics, is one place in which the squirrel 1s not found. ‘The albing squirrel in the upper
pleture lved for a number of vears in the office of the late G, (), Shields on 5th Avenue, Nesw
York. A gray squirrel is found in California and Southern Washington which is somewhat
larger Lhan the eastern bypes. Lower photograph by E. K. Osterndorf,
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The brilliance of the tropics extends o e mammals g5 well a5 to (ks other living forms, and
wlile the color patberns ey not b of =0 extensive a |::r|1|r|.'|.1h' range, they are hrillinnt ngainst
the somber shades of the tempernte rones,  Besides being gayly colored, the squirrels of the
tropics al=o exeel in sizge those of colder climes. The Malabar, Beivrus melaboricig, one of
tlse mins=t clive specles, Inhabits the Nlglel Hills of Tmlia and the nearby territory and
attains n il of over three feet, the tall being ot lesist cighteen inches of that mensure. The
general color-pattern of the body is n rich marcon-chestnol shade with the under parts of
warm yellowish bufl, Parts of the legs and the magnificent tail are glossy black, Severnl clozely
related species nre brightly colored.  The Malabar {5 most aminble in eaptivity, 1= gentle,
sociable amd altogether a satisfactory chorge,
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The chilpmunk lns w0 many persistent enemics that porsue him both above ond below  the
eround, that it is dpuite natural for him (o ise shy il suspicious,  But constant practice in
dodeing danger hax given hiny, not only uncanny =kill in evading peril, but some measure of
dizcernment of e intentions of the supposed Triendly hand, So insidioos is hablit that he has
learned to be a conserver of his own energy, set nside instinetive sospicion and aceept (e
fellowship of man in satlsfyine the immedinte need anmd possibly, i the charity is ample, Inying
up & =tore for winter, In the Zoological Park, where these two pictures were made, il i3 quile
vy Ly ahserve visitors Teeding this uwsuaily very timid animal, The generle ne Troueiira,
is from the Greek, meaning =teward and refers to the chipmunk®™s habit of laying wup Tood.
Photographz by E. K. Osterndord.
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iu Inidoricianus, prihably aouoired the common name from the
French Canadians who desizoaled him “petit ehien™. Jittle dog, because of the similarity of
it sharp bark to that of o dog, Otherwise be is guite unlike a dog.  Enlirely gregarious,
they dwell logetlier peaceably and often in colonics of considernble numbers.  He is a bur-
rower of ability and persistence.  The mouth of the burrow is a mounid like a miniature
volenno, and durer the social hour the owners perci thereon and survey their small world.

The prairic “dog”, Cyaom

Some of the “dos” villages on the open prairie are alinost unbellevably denoded of gross
amd the =0Tt weie.ullm upon which they feed, I8 is not true ol rattlesnakes and owls live
in harmony with the “praicie dog™, The snakes woull devour the young, and any mammal in-
atinetively avoils o ratilesnnke, Possibly owls dwell in deserted burrows, but it has been proved
that they eannot live in the same burrow with the prairie dog.  Dr. Horpaday mentions a
purrow actually dug out that went down "ruﬂ'“fr fourteen and a hall feek, then turned

abruptly a horizontal distance of thirteen nond a half feet. Photographs by E. K. Osterndorf.
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The woodchuek, Narmiofa mienr, is our most perfect type of marmot, from which the prairie
“dog” or prairie manmot §s but slightly removed: the difference an anatomical detafl,  The
woodchuck or groumd “hog” as he (4 commonly called, is quite generally known from Heodsen
Bay to Virginia and westward as far a= Nebraska, and is the most eommon of several species
found in North America. He iz a gow] burrower and digs deeply in the fields, sides of hills
or under rocks in the woods, making several apartments slanting upward to keep out the
waler and most usually with more than one entrance. In his diet he Is strielly a vegetarian,
partinl to red cover, but will necept any green fooml, which he eats sitting ercet like a sguirrsl.
They are both nocturnal and diurnal in their habits, fecling time being determineil L}- the
period and the temperature. When taken young they are easily tamed and being cleanly in
thefr habits they make interesting pets. The hame msine means solitary, an indiention of Its
habits. Upper phiotograph by E. K. Osterndorf.
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The sewellel, Apfoduntin rafa, is a little known anid mrely seen marmat-like hurrowing rodent,
founmd nlong the Pacltic const north of California, and  exhibited but onee in the Eoologieol
Park. It is a small animal about twelve or fourteen Inches in length, with a head much like
the benver, and strone short legs adapted to itz burrowing habits It is not aguatice, but fecis
like the benver, usunlly on water plants.  They are shy and timid, live sociably in colonies
i burrows eonstrocted in moist ground where waler i= plentiful.  Indians greatly prize the
skin=, and |_'1|ptum the animnls b}' aplting traps in the watler, iaking mildvantage of il= aguoatie
feeding habits. Sewellel is the Indinn name, bul it is al=o called mountain heaver, showll and
besner.  Severid other species are known in the Slerra Nevada Kange, A distinguishing ana-
tomieal feature i3 the strocture of the molar teeth, which are simple and not grooved,
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Tope left: shows a beaver kdly floating as they do when sensing d.nufur. Top right ; young beaver eoming out
i

of the pond, Center lefi: a beaver dragging small timbers Inlo i dam, Cewler right; alarmed beaver
diving, the gey=er indicates the warning uhthiufi{:hcdtnil. Lower: how the beavers filled the sluiceway
n the dam.
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benaver s very cleanly fin bids habils amd reserves Doee ool Boowork over iz Doilet. When ool Fed-
ur working, he =itz soberly on the bank amd gives moch altenlion o combing his fur which i2 done
wilthi the long claws of the Tforefeel. Beavers do not hibernale, b in the winler months  they  zleep

lonzer and move aboul les= Freguently tham in ollier sensons,

The muskrat, Fiber sibefhicus, an American rodent is also known as musquash and  muosk
beaver. It is quite rat-like in appearance. but fts fat. hafrless tall i earried on ils edge,
It iz found all over North America from aoe side to the other and invariably near streams,
pomcs or any hoedies of water as it is entirely aquatie. It raises monnd-like houses of vege-
tation in marsh Innds in which severnl familics live quite peacefolly together. The munsk-
rat breeds rapldly and proliieally which s quite lucky for him as many mpacious animals
love hiz musky fesh and his pelt under varfoos diszuizes is so0ld as 8 costly fur. He will never
be found far from water and although the feet are slightly webbed, the tail zeems 1o fur
nish the motive power in swimming. The name Fiker means beaver and the specific name
refers to the rat’s musky odor,
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The check-ponch or pocket mice and rals eomprise n family solely of the Ameriein wost and
sauthwest, Its members being found only beyowd the borders of Arkansnz, lown nmd Minne
sota.  Many of the species are desert dwellers and are distinguished from other North
Americen  mammals, exeept two specles, by the external, hairdined pouch which s part of
the skin of the checks. This very useful fealure iz sufficient ot lenst for recognition of any
member of the family. The RKangaroo HKat, Dipodemps agilis, which I8 in n genus including
over forty species and races, I8 o most groceful aml aitractive little rodent,  Dr, Flornaday
says, “In the dry and sterile regi it Southwest where seemingly the deserts

s of the gn

produce nothing but sand, cactl, yueea and sage-brosh, these pert little crentures hold forth™.

Apparently they are both fire-proof and water-proof, sinee oo nmount of heat affects them,

nor are they inconvenienced by the lack of water. Some species build large mounds of dirt

amel gravel often of large proportions which are filled with galleries and runways,  Desert

rattlers frequent these mound dwellings, no doubt finding the owners o good ibemn of fosod.
The lnrge external cheek ponches are dearly shown in the upper picture,
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The jerboas, family Jeculidae, are mouse-like rodentz with tall amnd bind legs nicely developed
for leaping. The forelegs are of handly any use except for holding purposes.  They are
mitives of Asia and Africn, and some mnge into southern Enrope.  The Egyptian jerboa,
doculus frewliz, the most thoroughly known, is gregarious, living In colonles in porthern
Afrien, which extend as far as Syria and Arabla,  The fur s delichitfully saft aod silky and
n pleasing enlor combination of pinkish gray and fawn accented by soowy white and rich
blacks., Ancient people ealled this little animal “two-fooled mousze” because the legs are hield
s0 close to the body in Ie:liuinpr that ey are almost invisible and lend a bird-like appear-
amce. Even a casial examinalion of these pictures woolid be sufficient 1o convey the Ime
pression of unusual leaping powers: indesd the body scems overpowered when (U {s compared
with thee hind legs amd the spring-like tail, The large luminons eves and the gentle expres
slon would dizarm the hardest hearts, vet e Arabz who are fopd of jtg fe<h slay them in
© numberz. It iz fndeed 2o “that o hungry <tomach hath no eyes".
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Porcuping, derived from two Latin words, percus—hog, and sping—iborn is the common noame
for an interesting group of rodents, dwellers of botl the obld and new worlds.  The true por-
cupines of southern Europe. mlddle and southern Asin, and al=o Africa, live in burrows of
their own construction or in caves among the rocks, and pext to the beavers are the largest
rodents of the old world, They are terrestrial, living altogether on the ground; in this char-
acteristic they differ from their American relativez, many of which are entirely arboreal, and
all climbers of ability. slow but positive, The crested porcupine, family Hestrichidae, is the
common  porcuplne, Hisfrie eciglote, of North Africa.  IF disturbed, the quoilla which are
ordinarily somewhat depressed. instantly become erect. presenting a formidable barrier to
an enemy. The species shown at the top is the erestless porcupine, Hystric longicavda of Indin.
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The Cangda poreupine, Tamily  Evithizontidoe, the common porcupine, Ercthizon dersatim, 15
the most generally known of the American species.  Native of 1he Torest of eastern North
Americn. from Labrador south to Virgindy and westward 1o the Rockies. The poreupine {2
clum=y. slow, an easy climber, and inoffensive nntll it onee gets its back up. Fasily eaptared
or Killed by man, one would think him dosmed to guick exstinction,  He s not very Tormidalile,
having nelther dangersus claws nor jaws. Living in the vieinity of desh-eating mammals, I
continues placidly indiferent and guite undisturbed, A bear, lynx or any other predatory
animal would sooner take the big risk inoa farmer's barnyand, rolbier than trifde with a fat
easy-going porcupine, and all becanse of the bost of sharp barcbed spikes thickly set amang
the hairs of his cont amd tail,  These r}uilh are so fastened to Lhe skin, thal they readily
detach and stick in quantities Into bostile jaws and paws, clinging tenaciously and painfally,
Pumas and other predatory anbmalz love often been killed in starving eondition with their

lip=, tongue, jaws and rocf of mouth =0 filled with quills that they were opable to eat. The

porcupine i= not an attractive morsel to any forest prowler,

, 191
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The yvoung of the poreapine are born in the spring, w2ually two in number, bl oceasionally there
sgire three or four: he pests b trocs or holes among rocks. The little ones appear
with their eyvesd open and bodics eoversd willi =oft lexible gpines, which harden soon on expos
ure to the air. I taken from the nes=t they are readily tamed and soon learn (o know Che
perzon: enring for them and become docife and Interesting peke, and never show bheir spines.
Az infants, they instincltively koow the dog as an enemy. and instanlly ercet their Liny quills
anid swell with anger when one approaclics.  Thie dar that anee oz hod his nese Alled with
quills from n poreapine’s tail, scldom eares o ey it o second Bme,

The quills of the porcupise are really thick, sharmp aml peinted hairg, and plainly are not useful as cover-
ing, bul are solely a defensive armature. ‘They are so distinetly a striking feature that It hns created in
imaginative minds strange ideas of the reason for their existence and the powers that the porcupine
might possess in thelr management. A popular theory is that they can be cast in any direction, The
owner can do nothing more than erect the spines and rattle them briskly, and possibly when e docs
o some may fall out or be tossed aside by the vigor of the movement. When [rritated or badly fright-
] the Iiu“hi are erected and present o formidable barrier to an enemy. The Canada porcupine strikes
a guick sidewnys blow which if it Iands drives the quills Into it enemy. The legend that the porcuplne
shiots his quills is utilized in the coat-of-arms of the French king. Louis X1I, which bore armorially n
porcupine with the motto, “Comminus ef enimus”—prepared for enemies close at hand and at a distanee.
The pictures show rear and side views of an immature albino Canada poreupine.
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The tree porcupines nre foud ulmllg. in Ameriea, amd difer from e old world Porcupines
in many ways, but chiefly m their arhoreal habits, There are severnl species all with some-
what slender forms, usi having long tails which in most eases are prehensile.  The Bra-
zilian tree porcupine Coe alrf-lr.l prefbengilis {upper), ns its pame indicates, is found in Brazil
anid also in Gulana and Bolivia, The spines of this species are hick ancl project well above
the fur. It Is almost entirely arboreal, seldom leaves the trees amd §2 quite inoffensive, The
natives hunt them for their fesh which they rezanl rather highly., The lower plelure is the
hairy tres porcupine, Cocadow villosusz, amd i found in Brazil. A specles of Lree porcupine,
Coeirdon mericannnm, 2 foumd alze in Mexion. It attains a rather large size with o il aloant
twelve inebwss in length which is prelensile, Lower photezraph by E. K. Osterndorff.

1G9




170 BULLETIX Voremdwr-Deeember, 1913

—————

The hutia or tree rat, Copromps pilerides, Trom the West Indies, resembles the covpu in gen-
eral ng
Cuba. one in Jamniea and one 5. The hutia lives in dense forests and subsist=
mainly upon fruit, leaves, Insects and small animals, especially lzards, Tt is frequently kept
ng o pel nnd [s fesh is eagerly souzht by the ootives,  hologrph by E. B, Osterndorit.

pearance but is more ratdike and arboreal in habitz,  There are severnl spocies in

The coypie mal, Mpecistor cogpis, I8 4 South American aquatie rodent of the family Myoeas-

toridae, frequenting the lakes and rivers on both siles of the Andes Trog

The coypu is about twe feet long, has a long rounded tail, sealy and “;r?;mhufﬂwzwd
webbed hind fect like the beaver. With the exception of the tail, the hody §s covered with
long dusky amnd brownish vellow fur with a dense and soft under cont. It fs an exccllent
swimmer, lives in burrows in the banks of rivers and lakes, feeding on the folinge, sends
and roots of water plants. Quite prolific breeders, the female sometimes has been observed
with eight 1o ten young, some riding on her back and the balance swimming along behind.
Great numbers are killed for the fur much used by latters and known as nutria, the name

of the coypu in the Argentine.
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ive of a family of paca-like animalz,

Dranick rat, Dinowmps broaickid, Is ie sole repr
h . rather halry tail, four

It closely resembles the paca but difers exte 3
toes on each foot. nnd a cleft upper lip. It was de cdd from o single specimen found in
o courtyard in Peru. Nothing further eoncerning this animal was learned for over a quar
ter of a century. Recently, several specimens have been on exhifbition nt the Zoolosieal Tark.

&

The paca, samelimes callisd cavy, iz o stout-bodicd rodent allied to the agouti, indigenous to
tropical Amerien. 1L ranges generally over South Ameriea east of the Anides ns far south ns
Paraguny wnd is found alzo in the i#landz of Tobago and Trinidad. It is n stout-bodled ani-
el weighing fifteen pound= or more, with short stout legs, with five toes on ench foot, The
fur is coarse aml shorl, yellow-brown above and tawny-white below, marked by five rows of
yellow spols extending in rows from the shoulder to the rump. Its habits are like those of
the agouti. He is strictly a vegelarian, living on fruits, leoves amd the stems and bulhs of
water plant=; and when the opportunity is at hand invades cane fields and melon plantations.
The natives trap hlm industricusly, and he is hunted with hounds in Brazil as a sporting
proposition. He Is elassified as Cuwicalus poea, the generie name signifying that he is rabbit-
like. Photographs by E. K. Osterndor.
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Thee golden agouti, Dasyvprocla agati, family Dosyproctidas, i o small rodent found in Qe

tropics of Central and South Ameriea anid in some of e West Tndinn Tslands, I o bit
larzer than a rabhit, with slender legs, five toes on the forefeet and three on the rear, with
strong claws amd hos just the suegestion of a tail,. The fur is a rich olive above, vellowish-
while beneath, and the long hair en the rump iz brizht ombge.  Agoutis are Torest-wellers,
nocturnal in habits and hiding out during the day in hollow trees or cnvities in e ground,
Their fuod is chiefly leaves, roots, fruits and nuts: their sharp teeth enabling them to eut Lhe
hardest shells.  They are very groceful and strangely enough, excellent swimmers, an acoom-
plishment aoquired by the necessity of escaping from thelr enemies, parlicoalarly the oeelol,
The flesh s prized for fosd and they are freely hunted.  They quickly become Dnme i taken
younz and it s quite common to see them aboul Sonth American dwellings,
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The Viseacha, Vizeocig viscacia, of the fumily Vizeociidoe, is o small rodent of South Ameriea
refated to the chinchillas, Unlike the clinehilla. the visencha dwells in eolonles, in burrows
on the vast grassy pampas east of the Andes, from Buenos Alres to Patagonin.  The burrows
are associated in numbers to form veritable cities, ealled viseacherias armanged to provide for
the number of imlividuals in a family and with many eoteapees to mike estape easy in times
of stres= Though the colonies burrow in deserbed places, they are wsually near cultivated
wresis apd the oecurrence of thise little visencherias is an indicatbon of the nearby setbhement.
The=e¢ burriws render travel on the pumpas very dangerous to horses amnd their riders, and the
vissicha consequently s nnted mercilessiy, the erass being burned o destroy thelr food and
their burrows dooded to make them a prey for doss.  The Indinns eat the flesh and ose the
=kin, but the latter are not as saluable as those of the chincbilin,
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havres and the rabbits,

amd A naturally swift rmnner, The young

shiort earcd, short legged. nod n zood distance-runner.
Hares are distributed generally over (e workid,

wies in “warrens" fornmed of mnny burrows.

except the Australlan region. but ore mostly ] the
The -‘P‘-""h:-“ shown is Lepus ealifornicus feciagans, of the Southwest United Siates.
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Development of the Silky Marmoset

Raysmoxp L. DiTaans

HE following notes, so far as the writer is
Tawnrr. cover the first observations on the
birth and growth of the Silky Marmoset, Leon-
locelns rosalia { Linnacus), in an American %o00-
logical garden,

In January, 1932, we acquired a fine pair of
silky marmosets, and as this beantiful species is
allegedly delicate in captivity. the pair was in-
stalled in a large cage, of light construction. in
the Reptile House. near a double window with
sonthern exposure.  This arrangement gave the
little animals long hours of sunshine, and during
the winter months provided high and even tem-
perature, and humidity approaching tropic con-
ditions. A varied diet was provided. as in a wild
state marmosets have been noted to feed on
fruits, small reptiles and insects—in fact they
are definitely insectivorons and the chitinous
covering of insects appears to be a necessary
part of the diet. Small lizards were also regu-

ZO00LOGICAL

A lypienl hare i a large. akbem:
are reared

BOCTETY

may be divided inbto lwo grogps — the
el erenture, long carel, lone legged

in n nest, The rabbit = =mall,
Babbits are srecarions lHving in colo-

nfined to the portbern bemisphere of both

larly supplied to the marmosets, They devoored
them ravenously.

Under these conditions the marmosets thrived,
and early in March it was noted that the heavy
condition of the female indicated that she was
carrving young. As manifestations of breeding
liad been lacking, we were unable to fizure on a
period of mestation.

On the 26th of April, 1933, twin marmosets, a
male and a female, were born,  They were sur-
prisingly large in comparison to the size of the
mother., my estimate of the combined length of
liead and body being approximately three inches.
The head was relatively large and heavy, the
body weak and slender.  The young were clad
in lustrous vellow hair, of paler hue than that
of the parents. They clung tightly to the mother,
the inelination being to eneirele her lower body.
From this commonly observed posilion, they in-
tcrnlil!cnl]}' erawled to lier breast to nurse,
grasping her long pelage with hands and feet,
retaining a tenacious hold.

In less than a week after birth, the voung
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were more aclive, secking various clinging posi-
tions upon the mother, and within len days we
were disturbed at their restless erawling, as we
J had alveady observed one elinging to the father.
Sceing this, I was inclined to remove the male,
figuring that this wandering from one parent to
another would interfere with the infant animals
receiving  regular and  sullicient  nourishment.
Watching them elosely, however, it was noted
that the father transtferred them from the mother
at regular intervals.  This developed into a svs-
tematic process, wherchy the father took them
from the female after short periods of nursing.

The practice was regalarly established within
two or three days and from Lhis period the
father took over enlire care of the voung, carry-
ing them at all times, even doring the night, ex-
cept when they were nuesing. The young ap-
peared to comprehend the process of transfer-
ence, At approximate periods ol bwo to two and
one-half hours, the parents, otherwise nimbly
leaping about the cage, would settle together.
The female would raise her arms and the male
push and shove at the infants, until they had
crawled upon the mother, when they immedi-
ately started nursing. 1f they were hesitant
about the transfer, the male would bend down-
ward and nip them with enough vigor to induce
squeaks of protest, but the disciplinary measure
was, a5 a rule, immediately effective. Nursing
periods were approximately a quarter of an hour,
when the transference process was reversed,
During the periods the male was carrving the
voung marmoscts, the mother paid no attention
to them,

When six weeks old, the twins had greatly in-
ereased in size, and their pelage was markedly
longer, thicker and of darker hue. Their in-
elinalion now was to climb upon the father's
back, from which position they took a lively in-
terest in what was going on about them. As
they grew heavier, the father was literally borne
down with his burden, and grew noticeably thin-
ner from the task he had assumed. The burden
had greatly decreased his opportunity for exer-
cise and frequent picking over food to obtain
variety, which is 2 marmoset characteristic,

About two months after birth, one of the
voung could be observed for a moment, sitting
beside the father, but upon the least disturbance
would hop upon his back. Transfer to the fe-

Notwwilier-December, 1913

male, at regular nursing periods, continued. Day
by day, inelination developed for the twins Lo
leave the father for longer periods, but to re-
main ¢lose by and leap upon him ab the slightest
disturbanee.  He was not well rid of carrying
them greater part of the time until they were
close to four months old, and even after that
Lime there were periods of hours when they
would roost upon his back, grasping his long
hair with Lightly clenched hands. The inelina-
tion of the male was to savagely rush at strang-
ers who too closcly approached the eage. The
mother evinesd no such disposition.

When the voung were three months old, we

observed the male sgueeszing bits of a banana
through his fingers and peemitting the offspring
to nibble at the =oft fruit. Soon after this, as
he visited the feeding trays. the clinging voung
would bend downward for experimental nips.
That task of thus introdocing them to solid food
iell entirely upon the male, and was conducted
with what appeared to be systematic eare.

At a full five months of age, the YOUulg were
half grown and leaping as nimbly about the
large cage as their parents.  Paternal solicitude
was undiminished, however, as indicated by the
changed feeding habits of the adults. Before
the appearance of the voung, both marmosets
had leaped ta the cage front upon the presen-
Lation of such favorite food as large grasshop-
pers and lizards of the Anolis type. Food was
grasped in selfish spivit, often to the accom-
paniment of noisy squabbling. It was as quickly
and greedily devoured. As the voung began
feeding npon practically all items consumed by
the parents, the feeding habits of the female re-
mained the same. She would greedily rush to
the caxe front, seize and immediately devour all
special foods to be offered. The feeding habits
af the male, however, were greatly modified. He
would also rush for insect food, decapitate a
grasshopper, then hold it until it had been taken
by one of the young. This continued until both
voung had received their share. Any interfer-
ence with such actions by the female. was sav-
agely resented,

Eight months after birth, the Foung marmo-
sets are three-quarters grown and their pelage
as long and silky as that of their parents. From
the rate of growth, it would appear that this
species attains adult size in about a vear's time.
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Wild Sheep, Goats and Rock Antelopes

(arator of Eddacetio

CrLavne W, Lemisten

weed Aetivities, New York Zoological

Pork,

iustrated by photographs made in the Zoological Park and from spechuens in the
National Collections of Heads and Horns

N its colleetion of hoofed animals a Zoological
I Park offers an interesting opportunity for
the visitor to compare familiar domestic varieties
with their fore-bearers and relatives of the wild.
Unfortunately, duc to guarantines and embar-
woes designed to prevent the spread of disease,
and the ever inereasing rarity of these animals
in a wild state, such exhibits are more and more
difficult to oblain. The New York Zoologieal
Park maintains a representative collection of
hollow-horned hoofed animals, and an additional
opportunity to examine some of the rarest spe-
cies, which have never been exhibited alive, is
afforded by the specimens in the National Col-
lection of Heads and Horns.

T'he family Bovidae contains a number of less-
er, well-marked divisions or sub-families. One
of these, the Caprinae, contains the sheep and
zoats and is the subjeet of our present discus-
sion. These animals are connected to each other
by plainly evident relationships, but their rela-
tion, that of sheep especially, to other members
of the family is not so evident. Because of cer-
tain structural characteristics shared in ecommon
with antelopes. and sinee there seems to be no
close affinity with cattle, it can safely be pre-
sumed that both sheep and goats evolved from
some early antelope ancestor.

The group (Caprinae), is not an ancient one
from a geological standpoint, and in North
Ameriea no fossil remains of either of the typi-

eal genera, Owvis or Capra, have been found in
the Tertiary deposits, and remains of our pres-
ent-day bighorn sheep have been found only in
the late Pleistocene. Goats have never reached
North America. In this connection it will be
remembered that our so-called mounkain goat is
not o truc goat.

The ancesteal home of both sheep and goats
may be located in the mountains of Central
Asia, and today that region is still their strong-
hold. There las been a gencral dispersal of
representative species along the closely connect-
ed mountain systems of the world, with the ex-
ception of the outlying continents of Africa and
South Ameriea,

Since they are of such reeent origin, neither
sheep nor goats have been greatly changed
through evolution. All of them are still essen-
tially mountain dwellers. “No species frequent
by choice either level deserts, open plains, dense
forests or swamps.” Thus in North America,
having neither the time nor the inclination to do
so, the bighorn sheep has never crossed the great
central plains region to the Appalachian moun-
tain system of the east, and in its spread south-
ward has never reached South Ameriea, extend-
ing no further than the mountaing of Mexico
and Lower California. Only two species, the
aoudad and the ibex, are Lo be found in Afriea,
and they occur in but a small portion of the
northern part. Not a single species has been

[3]
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Two fine specimens of the Rocky Mountain sleep or bighom,  These i}]mugm?m portruy Lhis

Xorth American -‘-5"-'¢ID to good advantage.  Note the stoekily hoilt

eurled horns, T

wly armil the graeefully
e upper figure shows the charncteristie lehter-eolored rump pateh,
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ahble to cross the greal Salara, or the interven-
ing tropical forests. swamps and plains, to the
mountains of South Africa.  Sheep are northern
animals and with one or two exceplions have

never penctrated the tropics, where they have

done so their habitat is. of course, confined o
the mountains. Goats do not range so far north
as sheep, nor did they do so in earlier times and
thus were not in position to enter North Ameriea

by the land conneetion then existing in the Belie-

ing region. the route followed by the bighorn
sheep.

Both sheep and goats have been domesticated
since very early times. The origin of the domes
tic sheep is lost in antiguity and possibly several
races of wild sheep were the fore-runners af vur
present-day domestic breeds. The Swiss lake
dwellers possessed sheep but they were totally
different from any of the wild species living to-
The domestic goat (Capra hircus), was
Swedish

day.

first described by Linnaens from a
It is most like the Persian wild goat,

although undoubledly many crossings with other

specimen.

wild Species were made during the L'.'Lr|3.' period
of domestication.

The horns of wild sheep are more or less
trinngular in section and while they may be
spirally curled they are never arched over the
back. With the single exception of a race of
the mouflon, where the females are hornless, hoth
sexes of all wild sheep possess horns, although
those of the male are considerably the larger.
In some domestic breeds, such as the Dorset,
both sexes have horns, but in the majority of
them the males alone bear these appendages.
There is usually a small gland on the face be-
low the eve and between the hoofs of both fore
and hind feet.

It is interesting to note that no wild sheep
bears a coat of wool. Wool, as we are aceus-
tomed to see it on domestic sheep is a product of
domestication and has been developed through
selective breeding, Some wild animals, especi-
ally fur-bearers, possess two distinct coats of
hair. ‘There is an onter coat of long, rather
coarse hair which serves to protect from wear
and tear an undercoat of finer, more or less
woolly hair. In the domestic sheep the under-
coat has been excessively developed and the
guard hairs have disappeared.

Goats (including ibexes and markhors). are

YTORK ZOOLOGICAL SOCIETY
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very similar Lo sheep although, unlike the lalter,
they do not have a gland below the eve, nor do
they possess wlands between Lhe hoofs of the
hind fect. The males have a strong odor and
wenerally a beard, The horns are usually round
in section and, in the long-horned species are
never spivally enrled outward bul sweep over
the back. Ihexes lave long, scimitar-shaped
horns, carvicd in a graceful arch over the back.
The fronl surface of the horns is decorated by
n series of regularly spaced, iransverse knobs.
Markhovs have spirally twistea or lurned horns,
the spire being either apen or elosed,

Wild shicep are uwsually fonnd in small bands
consisting of a number of ewes and their young,
During the greater part of the vear the rams
more or less -\-ll]'i:-li'_'n'. Hi about in small
groups by themselves, and are found with the
At that

time each ram strives to hold together a coterie

: :
flock only during the breeding season,

of females as his own, and numerons fights re-
sult.
horns but meet in vicious, head-on charges that
only the thickest of skulls and strongest of neck
| The loser retires

[n fizhting they not only fence with their

vertebrae could withstand.
as gracefully as possible or else, perhaps, is
pushed aver a eliff to his death on the rocks below.,

Some species, mountain sheep espeeially, are
irkably wary and possess a keen sense of

Becanse of their habit of fre-

re:
sight and smell.
quenting exposed and inace
with some member of the band standing watch,
they are exceedingly dificult and well nigh im-
possible to approach within short ranges. Hunt-
ing these sheep requires a considerable amount
of skill and physical ability and even the hardi-
est aportsmen pursue them with varyving degrees
of suceess. Other speeies are not particularly
wary and the difficalty in hunting them is due
to the remolencss of their habitat and the or-

dible arveas, nsually

dinnry hardships of the chase that are to be en-
countered in such localitics,

Generally speaking, goats are better moun-
taincers than sheep and most speeies inhabit the
roughest of mountain regions.  Like sheep they
congregzate in small bands, composed of ewes
and younger rams, the old rams keeping apart
by themsclves, in some species staying at higher
altitudes and above the snow-line, and associat-
ing with the herds only during the breeding
Season,
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Two of the worlils fine=t trophics of the clase. Represeniatives of the argalis, Asialic moun-

taln sheep closely related to our highorns, Littledale’s argali above, Mareo Polo areall

below,  Nome of the argaliz has ever been exhibited in any of our Ameriean Zoological Parks.
From the National Collection of Heaids nnd Horns,
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Two Asintie wilil sheep.  Abowe, the barrhel

Tibwt.

Below. the Punjal urial from Todis,

I or blue mountain sheep from Central Asia
former animal 5 seldom seen in onr Zooloei
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Sportsmen have always taken a great interest
in hunting certain sheep and goats, especially
the argalis, the bighorns and the markhors, Tt
follows that considerable popular interest has
developed concerning these animals,

The bighorns or Rocky Mountain sheep are
well distriboted over the Rocky mountain region
of North America and two races oceur in similar
Their most evi-

country of north-castern As
dent characteristic is their massive, curled horns:
While formerly found in relatively open country
they have been hunted so assiduonsly that they
now occur only in the higher and more inaccess-
ible ranges. There arve several specics and races,
Typical canadensiz is grayish brown in color;
dalli is white: and stewei, somctimes ealled the
black sheep. is a blackish brown. Bighorns are
agile, wary and excellent climbers.

The argalis constitute an inleresting group
of sheep from the mountains of Central Asia
In general appearance they resemble onr big-
horns but are slightly larger, being the largest
of the sheep. The horns are more strongly
marked by ridges and the tips have a stronger
tendency to grow outward. ‘The best known
species is the Mareo Polo argali (Ovis ammon
poli’y, from the Pamir platean. This sheep was
first deseribed in the travels of Mareo Polo but
was unknown to seience until 1838 when the first
specimens were brought to England. The ro-
mance attached to this sheep and its massive
and wonderfully curled horns have caused it
to be one of the most songht after trophies in
the world. The weight of a large ram’s head
has been recorded at forty pounds and the neck
of the sheep is unusually strong in order Lo sup-
port this weight., The Marco Polo sheep for-
merly occurred in the Pamirs in greal numbers
where it is said that as many as six hundred
have been seen in the course of a dav's lunt,
It frequents open platean country rather than
the mountains,

Markhors are in many respects the most re-
markable of all the wild goats. Their horns
are spirally lurned or twisted in a cork-screw-
like fashion. In the Astor race (Capra falconeri
falconeri}, the spire is open, while in the Sole-
man (Capra f. jerdoni), it is tightly elosed,
forming what is practically a straight horn with
spirally turning ridges. In the other races the
horns are intermediate between these extremes.

YORK AO00LOGICAL SOCIETY
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Sportsmen look upon the horns of the markhor
as one of the most highly prized trophies of

the chase.
Rock AXNTELOPES

Another sub-family of the Bovidae, the Rupi-
caprivae, contains a number of gont-like animals
ealled rock antelopes or goal antelopes. The

various members of this group are commonly

regarded as being goats but in reality they are
more closely related to true antelopes.  Two
well-known  representalives are the mountain

goat, from the Rocky Mountain region of north-
western North America, and the chamois, from
the mountains of southern and central Europe.
The remaining members ave the taking goral and
st

The Rupicaprinae form more or less of a
connecting link belween goats and antelopes.
Members of the gZroup are sorew hial _,'_fﬂ.'il-”ki.'
in form like:

those of antelopes and relatively small in com-

SUTHOW, native to sonlh-castern

but their horns, which are more
parison to the size of the animal they adorn, are
slender, moderately curved and generally black
in color. The horns of the chamois are abrupt-
Iy curved at the tip, while the takin's resemble
those of the gnu.

There is a great variation in the size and color
of the varions rock antelopes. The takin weighs
about three hundred pounds while some gorals
and the chamois weigh only sixtv, The moun-
tain goat is white or whitish in color and sev-
eral races of the goral are almost black. The
mountain goat, chamois and gorals possess a
woally underfur, the serows a crest of long hair
along the back.

In North Ameriea, the mountain goat, like
the Ibighnrn sln;:r.p, 1% r.vic]l.'utl:h' a late immigrant
from Asia, having cressed the Behring land
bridee which existed during the middle Plio-
cene. In spreading southward it never extended
its range very far bevond the northern bonndary
of the Uniled Stales and therefore never reached
South Ameriea,

Members of the Kupicaprinae are not par-
ticularly wary, on the other hand they are some-
times regarded as being rather stupid, possibly
because they have learned to rely so implic-
itly upon the general safety from intruders
afforded by the inaccessibility of their domain,
They are sturdy climbers. Our mountain goat,
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A eharacteristie winter seene on Mountnin Sheep THiL

The mouflon Lierd at the Foological Park.

|




al,

xrxeil, Neo. | NEW YTORK 200LOGICAL SOCTETY

Ol male aowdals possiess n <triking adormment in the fringe of long hair which extends from
the throat along the mididle lne of the neck to the clest where it divides and continges along

the upper part of the fore lImbs,
here at s best development,

Severnl other sheep exhiblt this tendency which is shown
Baelow, n fine mouflon, the leader of the Park herd,
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Anudads are good elimbers and like to oecupy an clevabed perch from which they can lock out

over the surrounding lerritory, They are here shown on the roof of their shelter-lionse at the

base of Mountain Sheep Hill,” Below, a family of Punjab sheep. Our present male s secmingly

n friendly sort apd receives many o Wl-bit from visitors o the Park bot workmen, whisse
bsiness causes them to enter his corral, will tell a diferent story.
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Various sheep of the workd, (1) Ladak sha, (2 moudon, (3 aoudad, ¢4y Dall's sheep: white
maonntain sliep, (50 bighorn: Kocky Mountain sheep, From the Natlonal Collection of Heads
and Horns,
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Asintle fbex above, amd the Spanish ibex below., The kitter perhaps possessez maore of the
characteristics generally aseribed to goats than to ibexes but the horns show the transverse
knobz, which are so typieal of the true ibexes, decorating the front edge.
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for instance, is neither agile nor fleel of fool,
but it is entirely at home among precipitous cliffs
and broken rocks, and at the approach of danger
slowly but surely makes ils way over narrow
shelves and ledges te heights where few other
animals ean follow. The chamois is apparently
thie most "l.'—:ih' and wary animal of the entire

NEW YORKE 200LOGCICAL SOCLETY
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group. s leaping powers are legendary and in
old engravings it is sometimes portrayed leaping
From erag to crag and across yawning voids with
an abandon that completely ignores e laws of
gravitation.

The following  list
5]“1-“, ponts amed rock .'I]lh"ulll:'.'i of the world.

includes  the prineipal

Wild Sheep. Goats and Rock Antelopes.

Principal species and races.

Clvis nries

Apparently two
races, in one the ewes are horn-
less, in the other they have short
horns.

(leis musimon,

Oris orientalis orienfalis

gmeling
erelines

hvis vignel vigned
cyeloceros
punjabicnsis

flvis ammon qmmon
feoel psonani

mongelicn
littledalei
pali

Ammotragus Tervia. Several local
races. the typical form from
Maurctania.

Pseudots nahoor. A race has been
deseribed from Shen-si.

Cvis canadensis canadensis. Nine

forms have been  deseribed.
Principal ones are

Leriana

nelsoni

nivicola

horealis

SUHEEDP

Dhomestice HIII.'L'“

Monfon

Cyprian Red Sheep
Armendan Red Sheep

Persian Red Sheep

U rial: Ladak Sha
Afghan Urial
Punjab Urial

Siberian Argali
Tibetan Argali
Mongolian Argali

Littledale’s Argali
Marco Polo Argali

Aoudad: Barbary ML

Shecp

Burrhel: Blue Mt. Sheep

Bighorn: Rocky Mt
Sheep

Texns Bighorn
Diesert Bighorn

Kamchatkan Bighorn
Siberian Bighorn

Habilat.

The orisin of the domestic HEIL,'L"I

is lost in antiquity

Sarvdinia and Corsies

Cyprus,
Armenia, II-.'|_|'t'\- of Asia Mlinor and
Transcancasin,

Elburg Mts, of

Persis,

Astor and Ladak.
Afghanistan, Baluchistan.
Cis-Tndus Punjab.

Now chiefly in the Altai Mis.
Platean of Tibet.
Southern Mongolia  and
Cl'ing Mts.

Central and Eastern Tien Shan.
The Pamir Platean.

the Ta

Mountains of North Africa.

Central Asia, Tibet.

Alberta south to New Mexico. E.
Washington and Oregon.

Guadelupe  Mts. of ‘Texas and
Arizona.

5. Nev., 5. Calif. and N, L., Calif,
Kamchatka.

Parts of Eastern Siberia.
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Above, e Sulemnn marklbor and o young kil of the same species below, the laller now on ¢x-

hibition at the Zoologienl Park. =ince this photograph w

] en, aboutl two vears ago, an acddi-
tinoal complete turn has leeen adide

to the horns,
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Cvis dalli dalli

kenaiensiz
slonel

Feamnini

Capra hirens hiveus
AT

Capra severizowi

(Capra caucasica cancasica
culindricornis

Capra pyrenaica. There are four

loeal races,

Capra iher

Capra sibirica sibirica.
races are recognized.
allaica
almaysi

wleyrne

Capra walie

Capra nuliowa nubiana
mengest

sinailica

Cepra faleoneri falconeri
jerdoni

Hemitragus jemlahicus
Hemitragus hylocrins

Hemitragus jayakari

Rupicapra rupicapra tragos

Py remaic

parta
tranaln
cancasiea
asialicn

Eight

White Mt Sheep

Kenai Bighorn
Black Mt Sheep

Famnin Mt Sheep

CroaTs

Domestic Coal
Persian Wild Goal. Ap-

parently  the  ancestral

form of the domeslic goat,
West Caneasian Tur

Fast Caucasian Tur

Pallas' Tur

Spanisly Thex
Alpine Lhex: steinhok

Asiatie Ihex

Altai Thex
Tien Shan Thex

Himalavan Thex
Abyssinian Thex

Nubian Ihex
Arabian Thex
Sinaitie Thex

Astor Markhor
Suleman Markhor

Himalavan Talr
Nilghiri Talr

Arabian Tahr

Rock AXTELOPES

Chamois
lsard

NEW YORK Z00L0GICAL SOCITE ¥

Alaska and Yukon, south-castward

in the Mackenzie Mis.
kenai Peninsula, Alaska.

Northern Breitish Columbia to the

Y ukon.
Y ukon.

Feral in many parts of the world,

|..1'|"1i.'| .C:|I|:i [ I:l“i'.’|l‘1|.]‘1.

Western Canensus,
Fastern Cancasas.
Fastern Cancasus.

Pyrenees, Centenl

] 1 0. T
wein sud Porlaol,

Now found only in Italian Monte

Rosa.

Central Asia, N. into Siberia.

Altai Mts.

Tien Shan Mis.
Himalaya.

Abyssinia,

Parts of N.E, Africa.
Southern Arabia.
sinai.

Astor. Baltistan and Chilas.

Suleman Mts.. Afghanistan and

Baluchistan.
Middle Himalayas.
Mountains of Southern Tudia.

=outh-castern Arabia.

Alps.
Pyrences.
Canlabrians.
Apennines.
Caucasus.
Trebizond.

Spain, Andal-
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The Himakwyan tahr fs n'mupbuh-li' st home in the Zoologicnl Park, They are excellent ¢limbers
L

and & few venrs ago amazed visitors by climbing around in the hronehes of an oak tree then
occupying their corral.  In the lower photograph they are <shown on their mnge in winter, o
seene reminiscent of their native Himnlayn,
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Nine

Capricarnis sumalraensis,
races are recognized.

&, milne-cdwardsi

{ 'rr;rn'e'ru'rl is arqgyrochoctes
{ 'ﬂpri-'uruix erispis
l”ﬁ;.lrfq'nr.l.l.l'.-. swinlioei
Nemorhacdus goral
Nemorhaedns griseus
Nemorhacdus hodgsoni
Nemorhacdus caudatns
Nemorhaedus raddeanus

Budoreas taricolor taricolor
whiler

Budoreas tibetanns

Budorcas bedford:

() reaminy a "H'TJ:I'" s fame rl'-l:'ﬂ My
columbae
missoulie
kennedyi

TURK ZO00LOGICAL SOCIETY

Serow

West China Serow

White Maned Serow
Japanese Serow
Formosan Serow

CGiray Himalayvan Goral
See=chuan (Goral

Brown Himalayan Goral
|.H'||:'_['i.'|i|"i! Cioral
Korean Coral

Takin

Whike's Takin

Sre-chuan Takin
Golden Takin

Rocky Mt. Goal

21

Yuo-nan. F. Himalayas, Assam,
Siam to higher parts of Malay
Peninsula, W. Sze-choan amd 2.5,
hansi.

S.E. China, Che Kiang Provinee.
Japan.

Formosi,

Western Himalayas.

Swe-chuan and Upper Burma.
Eastern Himalaya.

Sue-chuan

Rorea,

MNorthern Assam

Bhntan.

Sxe=chuan Yan-nan. Tibet.

S. WL Shen-si

Caseade Mts. of Washinglon.
Northern Hritish Columbia.
Montana and Idaho.

Mouth of Copper River, Alaska.
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A group of rock anlelopes and abermnt goals. (1) serow, (2) Chinese takin. (3) chiamois, (6
Astor markhor, (50 Bocky Mounlain goat. (6) Nilghiri tahr, (50 Himalayan tabir.  From the
National Collection of Hemd= and Horns,
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Two wellknown representatives of the Rupieaprinae, the Chamols above, nnid the Rocky Moun-
tain Goab below, These animals show the great divergence in form and color cxhibited by the
members of this group.
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The inclined runways reaching to the roof of the shelter house in the upper photograph were

need by the young mountain goats o climb to the top of the structure where they presenied

an interesting slght to our visitors. Below, a Mountain goat and her young kid born in the
Zoological Park,
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London Conference for  the
Protection of African Fauna
arud Flora

October Al-November =, 10EE

The

Jo U Pinniars

HERE are many Americans who look back

on their travels. hunts or collecting trips in
Afriea as the brightest interlude in an otherwise
rather ordinary sequence of experiences,  To
these men and the many thousands of others whe
consume the Sunday supplement pictures of
Africa and sit through animal films with a kind
of vicarious shiver, it will be good news Lo liear
that very definite progress luas recently  been
maide in the better protection of vanishinge Afri
can wild life.

There has recently been held in London the
second international conference on the preser-
vation of the fauna and flora of Africa. All
parts of that great continent, now fast losing its
primitive characteristics, were represented and
at the conclusion of the conference all delegates
from the sigmed  a well-
thought-out drafl convention. Onslow,
president of the Fauna Societv, was eclected
president of the conference, and Baron de Car-
tier de Marchicnne, the Belgian Ambassador, its
vice-president. Mr. Francis Hemming, joint see-
retary of the Economic Advisory Council, was
secretary-general for the conference.

The British were of course well represented
with five delegates and many official advisers.
Egvpt. Southern Rhodesia and the Anglo-Egyvp-
tinn Sudan had representation while the Union
of South Afriea had an able spokesman in Hon,
. te Water. High Commissioner for the L nion
in London. The Belgians had a delegation of
five headed by that veteran diplomat, Baron
Cartier. formerly at Washington but now Am-
bassador at the Court of St. James. One of
the best informed of all delegates was Dr. Van
Straclen, director of the Brussels Museum. who
had much of importance to contribute.

The Ttalian delegation, with Dr. Tullio Zedda
as its prineipal spokesman, was prominent in
most of the discussions, while the Portuguese
sent only two delegates, one of whom was Dr.
Ulrich, Ambassador at London. France sent
six delegates at first headed by Dr. Gruvel of

interested powers

Lord

YVORK AOO0LOGICAL
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the Commitlee for the Protection of the Fauna
and Flora of the Colonies, and later by M. Ruf-
fat. director of the Bureau de la Chasse in the
Colonial Ministry. Spain sent two delegates;
Don Ramon Perex de Ayala, the Ambassador Lo
England, and Don José da Casa Calzada, agri-
eultural attaché at the Spanish FEmbassy,

This conferenee was muost fortunate in Ll
choice of itz chairman, who .'I.{'iiu[”.l:‘l:] himself
well in a situation which might at times have
been very difficalt bt whieh never reached that
point. There was aeneral feeling of good
fellowship and the delegales were maile to feel
the importance of their mission through a well-
arranged series ol luncheons, receptions aml ex-
cursions.  The writer had the honor Lo repre-
sent the United States as an Observer selected
!::r our State [ ;:-.'1|'|‘I.||_'|||. Tlwre were obsery-
ers also from Holland and from tlie _L',l.]'l.'t."ﬂ'l'l“t‘llt
of India. Dr. Voau Tienhoven of Holland, al-
though only an observer, tovk a very aclive part
ihrough his position as president of the Admin-
istrative Commission of the Brusscls office for
International Nature Protection. and as usual
was able to impress his hearers on several most
impaortant points.

The first conference on African fauna was
leld in London in 1900, and although it was
good as a first step it did not have far-reaching
r._-_c..ﬂ_]_tﬁ ]:1_‘1'.'|||_~.1_: it was nol T":I.L[fi{:{l H'I..lt!'ri[Il: Greak
Britain. It did result in o cerain amount of
edueation among the powers which up to that
time had shown little sense of responsibility, but
only in British territories were real reforms be-
gun.  The period 1900 to 198§ saw a greal
inerease in game reserves, in protection of rare
species, in more cfficient warden serviee, and
in the establishment of game departments which
more than paid for themselves from the revenue
derived from the sale of sportsmens’ licenses.
Fast Africa made mueh more progress than the
West African colonies such as Nigeria and the
Gold Coast,

It would take far too long to enumerate all
the accomplishments of the present eonvention,
nor is this necessary, for mueh of the time was
aceupied with the machinery of the treaty act
and the diffieulty of harmonizing somewhat
vague terms in two languages, — French and
English.

We in Ameriea who are working for the pres-
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ervation of forcign game animals through our
American  Commitiee for Wild
Life Protection, are much pleased lo see in-
cluded provisions for confiscating animals alive
or dead (or the parts thercof) where they have
been taken illegally in another or neighboring
colon

Iuternational

v. This valuable provision in the treaty is
aimed ab the illegal teathe in varions animal
products but especially ivory and rhine horn.
Not many people know that Asialie rhinoe horn,
becanse of its use ina certain Chinese medicine,
is now nearly worth its weight in gold (as high
as £18 per pound, and £150 has been paid for a
single horn). Fortunately African rhine horn,
for some reason unknown to us, is worth less in
the Caleutta market.
double the price of ivory.

But even so. it now brings

Looking ahead twentv-five or fifty years il
seems certain that very little apimal life of the
larger sort will survive in cnyihing approaching
its former abundance in Alrviea outside of parks

and reserves. The realization of this rather sad
fact has led to an agrecment among the partici-
]mting powers to ]1r<n'E|]|- at least four different
kinds of nature reserves within their respec-
tive territorics and to begin the survey of such
areas within a short time of the ratification of
the convention. Such areas are deseribed in the
paper somewhat as (1) “national
parks.” unsed in the American sense as areas set
aside for public use and enjoyment; (2) “strict
natural reserves.” areas not open to the public
and primarily for the preservation of a “primi-
tive arca™ as such: (3) “ordinary reserves” for
the protection of all game found within them
but not on the permanent status of a national
park; (#) “special reserves” for the protection
of certain rare species of animals or plants
found therein.

Attached to the convention is a long list of
speeies which are recommended for special pro-
tection under article 8 and these are divided into
two Classes, A and B, according to the strictness
of the protection considercd necessary. Among
the more familiar animals in Class A are the
following: gorilla, Madagasear lemur, giant
suble antelope, nyala, mountain nyala or giant
bush-buck, okapi. Barbary stag, pigmy hip-
popotamus. mountain  zebra, wild ass, ite:
rhinoceros, bubal hartebeest (probably extinet),
Abyssinian  ibex, elephant (when tusks are

follows:

dermuirry-Fedrwary, 1535

less than & kilograms each), water chevrotain.

In Class B is placed a group of animals which,
although oot to be subjected to hunting under
an ordinary license, may be taken under special
license limited as regards the period and area
for taking them. Some of the more familiar of
these are: chimpanzee, Derby eland, giraffe,
white-tailed gnu. bontebok, black rhinoceros and
clephant (when tusks are over & kilos cach).

Our American Com
urged that a kind of international blacklist be

prepared of all those persons who, by their un-

iitlee have for some years

sportsmanlike behavior while in Afriea have
wiven cause for unfavorable comment. Such a
list is now provided for and it is hoped that
Americans will be conspicoous by their absence
from its rolls!

Special attention should be called to article 17
which provides for governments not having pos-
to the prineciples of
In the
“final act™ the Lope is cxpressed that the gov-

sessions in Africa Lo o

the convention cither wholly or in part.

ernments who sent observers | Netherlands, In-
dia, United States) will ai some future time
decide to adhere to the present convention.

This eonvention comes into  force thiree
months after ratification by at least four of the
contracting govermments. It ceases to  exist
when, by a series of denunciations, less than four
governments adhere to the convention as signed.
However, no denuneiations can take effect antil
five years from Lhe time the convention comes
into foree,

Let us hope that nothing will interfere to de-
lay the bringing into operation of this treaty
which marks the first serious attempt to preserve
for all time (albeit only in a few favored areas)
those remarkable African mammals and birds
which have been so greatly depleted in the past
25 vears. And it should be understood that only
a small part of this reduction of game has been
duc to the visiting sportsman, The opening up
of greal regions to white settlement, which al-
wavs results in game extirpation, the use of
guns in the hands of natives who never before
had deadly weapons, the control of certain arcas
in the attempt to limit the spread of tsetse fly-
borne diseases, the penctration of good roads
into the wilderness of vesterday; these and a
score of other happenings underly the disap-
pearance of African game,
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The Oceanographic Vessel Atlantis in the West Indies

An Acconnt of the Second Joint West Indian Expedition, Sponsored by the Bingham Occanographic
Laboratory and the Woods Hole Oceanographie Institution

C, M.

PL'H."‘[';".N'I' to an extensive survey of the
biological eonditions represented in the much
discussed but still poorly understood Sargasso
Sea, the aoxiliary ketch Adtlantis recently
cruised through varions West Indian waters in
search of eritical data. The curator of the Bing-
ham Oceanographic Collection and Laboratory,
Yale University, Prof. A. E. Parr, led the ex-
pedition—the third which he has managed in
his present intensive study of the Central Amer-
ican seas, and the second to which the Woods
Hole Oceanographic Institution las lent its
cooperation and the facilitics of its excellent
research ship.

Although many naturalists have visited re-
sions in which sargasso weed occurs, there has

previously been no attempt to work out the
problems in a detailed quantitative manner.
While an accompanying article by Professor

Parr explains hig problem and program. it may
be pointed out here that it entails the considera-
tion of many diverse fields, both biological and
physical. The various organisms associated with
sargasso weed, and their ecological relationships,
arc all embraced by the program. The writer's
seientific connection with all this is conditioned
to a considerable extent by his long standing
interest in flving fishes, certain of which enter
into the sargasso weed complexities, while the
holding of a rescarch associateship with the
Bingham Laboratory facilitated arrangements.
Incidentally, it is of considerable sentimental
satisfaction to him that the first Bulletin of the

Buepen, Jun,

Bingham Laboratory was prepared under his
hand in 1927, Since then.
indefatigable and intelligent elforts of Professor
Parr, the organization has grown in importance
until now its publications, collections and pro-
gram have attained aecclaim wherever oceanog-
raphers and ichthyologists foregather.

The interests represented by the scientific
party on the cruise give a fair idea of the diver-
sity of subjects that require special attention in
order to work ont the sargasso weed problem in
a properly seientific manner. In addition to
Prof. Parr the party consisted of Tir. A
Forbes, Harvard University and Trustee of the
Woods Hole Oceanographie Imstitution, neurol-
ogv: T. 5. Greenwood, Woods Hole Oeeano-
graphic Institution, hydrography ; M. D. Burken-
road, Bingham Laboratory, earcinology and sar-
gasso epizoa; M. Bishop, Peabody Museum of
Natural History, Department Zoology, collee-
tion and preparation; M. Sears, Woods Hole
Oceanographic Tnstitution, ichthyology.

The eruise covered about 5,000 miles with but
four ports of eall: Kingston, Jamaica; Colon,
FPanama; Miami, Florida and New York City.
Most of the time was spent on the open oecean,
well out of sight of any land. The gencral itin-
erary was as follows: Woods Hole, Mass., to
off the Bermudas to Turk’s TIsland, throngh
Turk's Island Pass and Windward Passage to
port at Kingston, Jamaica ; to port at Colon, Pan-
ama; along the Mosquito Bank off Nicaragua,
to off the north coast of Jamaica, to off the

thanks entirely to the

[31]
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south coast of Cuba, to Bartlett Deep, to off the
Isle of Pines, to Yueatan Channel, to off Key
West, Florida, to off Havana, Cuba, to port al
AMiami, Florida; to port at New York City; to
Weoods Hole, The accompanying chart gives a
better idea of the actunl course. The writer's
efforts on the trip were dirceted to the follow-
ing ends: To obtain further data and specimens
of flying fish. especially in connection with their
relation to sargasso weed; to obtain data on open
ocean conditions looking toward improvements

at his home institution, the New York Aquarium,
and to obtain such living specimens as might be
useful to the collection of the latter place.
The collection and study of the ever fascinal-
ing flving fishes was pursued primarily by two
methads, chiefly observation by day but actual
collection by night. Every sea voyager, who has
traveled in any of the tropical waters of the
world, has probably seen these piscine aviators
and at least speculated on the mechanism of
their flight. These fishes display their soaring
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prowess wherever the water is warm—in a hand
gindling the world at the equator, and extending

north and south of it to an irregular boundary
ceord-

on cither side, extended or contracted in a
ance with the influential ocean earrents of dif-
fering temperatures, Considering the daylight
activities first, one of the studies involved the
statistical observation of the numbers of fishes
flving in different localities and under varying
atmospheric and wave conditions. In all exactly
forty-four hours. in half hour periods, were so
passed. It is undeniable that this sort of work
becomes tedious after the first few days, espe-
cially when it has been engaged in on previous
sea trips. to say nothing of the ¢ve strain in-
volved. Consequently it was with much grati-
tude that I accepted the offer of both Dr,
Forbes, Mr. Sears and Mr. Burkenroad to re
lieve me at times. While it is not the proper
time or place to discuss the data so obtained,
as it requires analysis and statistical study, it
may be mentioned that the largest nomber of
flicrs connted in a single period (one-half hour)
s one hundred and thirty. This was off Cape
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San Antonin, Cuoba. ‘The longest timed flight
amommited to not quite twenty scconds, during
which time a surprising distance can be covered,
However, much longer flights are somctimes to
be observed. The above facls are mentioned
merely to give the reader some fdea of the extent
of this kind of fish activity existent in the West
Indies.

The actual collection of specimens took place
mostly at night. Flying fishes on the high scas
are notoriously difficult to obtain in any quan-
tities for scientific studies as the more ordinary
methods of fish-catehing do not work oul very
well with these exceedingly mobile creatures, At
vach hydrographie station made after dark, a
waterproof electrie light was dropped a foot or
so below the surface. The effect of sueh a Tight
on various kinds of fishes is not unlike that of
a lamp on insects, As they come swimming about
the light it is a relatively easy matter to dip
them out of the sca with a long handled hand
net. The flving fishes ave apt to swim slowly in
toward the light, uwsually with their “wings™
spread out to their full extent. At such times

The tow-pet u2el for collecting extensive samples of sargaseo weed, This net was

practically in continuous ope

ratlon. A quantitative mensure of the weed's abundance

waz obtained by welghing the amount taken over a given distance.



HE ] B LLETIN Maveh- dpril, 1084

g

ANt
A s
Professor A, E. Parr and Harry Scars sorting a load of sargaseo weed just bronght on

bonrd by the tow-noet, Xumerous interesting invertebrntes are frequently encountered,
anil now aned then o Avingilsh nest.,

In sddition to the tow-net, mumerous interesting specimens were collected by dip-net.




Fol. rrevii, Yo # NEW
they “loaf” about in a resting position but are
off in a flash, either above or below the surface,
on any false move on the part of the netter.
At these times the exccedingly active and un-
believably fast pelagic squids also come about
the light and prey on such fishes as may be
there. On various oeceasions such squids took
exceptionally ehoice specimens from under our
very noses, because they are simply more skill-
ful and more expericneed at catching fying
fishes. There is a distinet fascination to this
method of collecting and practically everyone,
crew and scientific staff, took a tey at the over-
board light method, Mr. Bishop and Chicf En-
gincer Backus were especially intrigued. and 1
have them to thank for many choiee specimens.
While there is nothing new about the wse of
the overboard light, previously most such col-
lecting has been done in harbors, or anchored
close to shore. No extensive collecting of the
kind Las been done in the West Indies with the
vessel simply hove-to in the open sea. This
probably accounts for the surprising amount of
material obtained of rare and little-known
forms—species that probably lead a life entirely
away from even insular shores. A study of this
material is now under way, but it would be
premature Lo attempt a discussion of its bio-
logical significance at this time. One of the more
interesting items, however, may be mentioned
in passing.

There lives in the Paeific Qcean a primitive
fAying fish with very short wings that is inca-
pable of any protracted flight, This fish, Oxpor-
hamphus ( Evolantia) micropterus, has been con-
sidered close to the ancestral line of the world-
wide two-winged or monoplane flving fish, Ero-
coctus (Halocypselus). On the other side it
shows unmistakable relationship to the half-
beaks. prominently in that the voung posscss
the clongate lower jaw of that group. Nothing
of the sort had c¢ver been taken in the West
Indies before, but we found that in the region
southwest of Jamaica, but well offshore, this
fish or a species scarcely differentinble from it
is fairly common. In fact a developmental series
was obtained that shows the loss of the juvenile
beak and includes specimens fully adult. It is
difficult to understand why at least some ma-
terial had not been taken by carlier parties,
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These fslws, nken in a small stream on Barro Coloradoe
Islnndd, are here seen al home in the New York Aquoriam,
Thiz specles, Ricwlus braapcws Meck and Hildebrond, were
formerly known only Trom Hie bepee loeadily, another Panama
strisim ned on the i=kend, This Evl e fir=t photograph of the
species that we know of, and they are apparently the first to
e brought Lock nlive. The younger fish are covered with
deep red dots that fade ns size Increases, while o party-
colored bor on e tnll becomes more prominent. Photo by
SO Dunlon.

Two striking specimens of fish, deseribed
some vears ago as (ypseluras monrvoei by Mr,
J. . Nichols and the writer, were canght which
represent a remarkable stage in development not
seen before. This species is characterized by two
long barbels on the chin. In the two obtained
on this expedition, the barbels actually reach a
eonsiderable distanee bevond the tip of the tail!
Tt is difficolt to imagine any important value
that such trailers might have to a flving fish,
especially as they are living side by side with
numerous other species that survive satisfac-
torily with no barbels al any stage. There is also
a single specimen of the fish that De. Beche
deseribed from cast of Puerto Rico as Cypse-
lurus antarei, this flving fish having a single chin

barbel.




April, 1585

Mareh -

BUILLETIXN

A

THIELIELS A uasay] Dapo ) i
At} iy CTsapRiins agngac) pEnf aoop 1

K AM g Srpdg Joo wogpe
| di) D) SFURD A

X
LR T




Fal. rrevil, No, 2

NEW

YOLK ZOOLOGICAL

BOCIETY a7

The long-harbeled flyingiish Copeclurus mowreei
i3 ¥
{Drawn by Loui

u
e [ry Torlug

Nichols and Breder, The wupper left

r represents the type specimen, o fish of only 45 mm. from the Floridn [{L-}'_‘_
vash,) The upper rlzght drawing represents nn adull of 151 n. from
& (Drawn by Jean Reddan. ) The lower pliotographs reprosent Dhires

postures of an intermediate size (55 mm.} laken on the Jdffanfiz expedition between
Jdamaica and Panama. Note the excessively long barbels in the dorsal view,

Students of fying fishes, for long puzzled by
the presence or absence of barbels, have in some
eases been led to believe that “whiskers” are
grown, or not, with little svstem, and that their
presence or absence is of little significance, The
present material, it is believed, will be able to
prove. in several cascs at least, that these strue-
tures are as regular in occurrence as they are in
other groups of fishes. This will either mean the
recstablishment of various species now resting
as synonyms, or the creation of new species. A
discussion of this would rapidly carry us into
technicalitics that only a specialist would care
about,

A considerable collection of flving fish nests
and eggs was made by virtue of the sargasso
collecting net. These are curions structures. The
fish wind a long tough cord of a dead white color
tightly about a single clump of sargasso weed.
The cggs themselves ocenr in small clusters at
intervals along this cord. Both the eges and the
cord are heavy structures and sink in sea water.
Their attachment to the buovant sargasso weed

alone keeps them from sinking into the cold
abyssal waters underlying the open ocean. Most
other pelagic fishes produce buoyant cggs that
Hoat of themsclves but the fying fishes have to
seek some support for theirs, if the eges are to
remain within the environment in which they are
capable of surviving, The eggs of one species,
Eronautes rondoletti, were hatehed on shipboard
and allowed to develop to a recognizable size.
This species, at least, hatches at a fairly ad-
vanced stage and soon feeds readily on small
organisms. A continued supply of food was pro-
vided in a rather novel manner. Eggs of the
brine shrimp Ariemia may be dried and kept for
vears as a fine dry powder. When sprinkled on
salt water they hatch out as tiny shrimp in about
a day, The eggs of this curious crustacean may
be taken in quantities in brine pools of salt-col-
lecting establishments. Some time ago the San
Francisco Aquarium Socicty began packing these
eggs commercially for the use of home aquarists,
and they have been used for such purposes with
considerable success. This is the first case we
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A basin full of lyingfishes. There are three species here which represent part of o nlght’s
collection of young fish. Three, with the =olid black fins, are o species of “four-winged '
fyinciish Exengules. Those with the lrge. single pair of wings showing some pattern
are Exccoefis, and the rest, with the smaller transparent wings, are Parorococtis, This
Intter kind posscsscs barbels on the chin, which may be seen in some of the specimens.

know of, however, where this method has been
used as an aid to the scientific study of the de-
velopment of ocean fishes. It may be pointed
out that one of the chicf difficulties in rearing
pelagic fishes is in the matter of supplying the
first food to the larvae just after they have ab-
sorbed the last of the yolk earried over from the
egg. It is suggested that this teehnique might
prove to be a valuable method for other similar
fishes. At least it worked exccedingly well in
the present case.

This species of flying fish apparently only
uses one kind of weed, Sargassum natans, al-
though other kinds may be just as available. Tn
addition to sclecting this certain species of weed,
in all cases noted by us there were small sprigs
of a relatively small and rare weed woven into
the mnest, Sargasso myriocistum. These small
picees occurred in the nests in numbers mueh
out of proportion to the normal, relative quan-
tities, as measuted by the quantitative weed col-
lector. How these odd bits were agglomerated

Lutkens Oyinglish Copseliorvs lutkend (Jordan and Evermann), a species soore comimne
in the Caribbean than generally supposed, From a drawing by Jean Koddan.
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axin of Ayingfisles taken on another pight presented a quite diferent assariment
those =liown in e ol lier picture. Xode thl the Haree *'t s

Erococlins

winged ™ =lhies

have a different wine pattern. The ollwrs with four lnrge wings bearing elaborale
patterns are Dppeelnrus,

in the nest is a puzzle. Why the nests were so
built is also a puzzle. It has been suggested
that the berry-like Hoats of this small weed re-
semble fish eggs and are thos a protection.
Actually they bear little resemblance in size or
color and it is hard to believe that any animal
bent on a meal of flying fish eggs would be
deceived,

Although almest the entire trip was spent on
the high seas in the pursnit of matters similar
to the items above referred to, visils at bwo
Caribbean ports did much to prevent monotony.
At Jamaica various fresh-water fishes were col-
lected, some of which were brought to the
Aquariom alive. The curious semifresh-water
pipe-fish Costethus lineatus made an interesting
addition. Other small fishes, from both the low-
lands and high hill streams of this most beanti-
ful of the Caribbean Islands, are also now liv-
ing an lower Manhattan,

At Panama a visit to the Canal Zone Biologi-
cal Station, Barro Colorado, is especially mem-
orable. This station, an island paradise in Gatun
Lake, also vielded some interesting living ma-
terial. A small but handsomely marked fish
Rivulus brunneus was brought to New York for

the first time. The visit to this bit of jungle
caused a rush of memories, for it was just ten
vears ago that the writer saw Panama, at that
time part of an cxpedition to some of the little
known hinterland, The Panamanian jungles are
such that only an exceedingly obtuse person
could forget. The spell of charm they cast is
something one earries with one indefinitely.

After leaving Panama we all returned to our
respective ocean problems, and had a steady run
of it from there to Miami (Feb, 14 to March 5).
This was the last port of call before the party
broke up at New York, cach member returning
to his home institution with scientific plunder
amd profit,

Problems of the Sargasso Sea
A, E. Pann

Cwratar, Hivghom eennographic Collection, Yale Dwiveraify

OHR centuries the domain of the floating

weeds on the high seas has been the subject
of curiosity and superstitions among the sea-
faring man and travelers. Many weird tales of
the sea have arisen around the mysterious forces
supposed to be at work in the Sargasso, have
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il Ethe development

e battery of pars used for the study of Sargas<o invertebrnles
i | siall forms oo

of flyingii=l cez= amd larvae. Marlin
1 churgs

A frezh-water plpetizh Oostews lacafes living In o balapeed aquarium in New York,

This particular specimen wis colleeted in a small ereek near Kingston Harbor, Jamnden,

but they are also common at Barro Colorndo in Gatun Lake, Panamn, ns well as in
marine localities, Photo by 5, €. Dunton.
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A typical nest of Ersaowtes. The white cords to which the eggs are attached are clearly
vizible, a little above the center of the picture, ngninst the darker weed. The Inrvie

whilelh hntels from thedse eges in o few doys nppe
spocimmen o ke ovier a lalf inch In lengil. (Drawn
are shown in one of the accompanying photographs of o pan full of fish.

as shown in the line drawlng of o
by Lomilse Nnsh.) Larger speclimens

made the rounds of the forecastles and the ports
of the world, often finding their way at Jast into
the literature and the movie drama.

And yet the Sargasso Sea, technically defined,
is simply a part of the North Atlantic in which
floating weeds very much like the common brown
seaweed we may find any place on the rocks
along our coast oceur in sufficient abundance to
make them a common sight from a ship passing
through the region; and the mysteries it contains

exist only in the biological problems of the
weeds themselves and the many small animals
and fishes that drift around with it, making up
an entire foating world of their own. This world
is unique among biological environments in wa-
ter or on land in that it provides opportunity
for an existence which is neither that of the bot-
tom animals growing or crawling about on the
ground, nor that of the pelagic animals swim-
ming or drifting around free in the water or at




b= BULLETIN Werreh- April, 1034

A Triendly bookby bird visits the  Seotis off the const of Niearagua. These birds soome
limes visil ship= in Inrge numbers,

"““".".'ﬁﬂﬂ_ J_'I".‘t'|rlil|'- fin the high hills ||.]‘ J'.;|_j||||i1';1I Muarshinll I-“""“]J el e H““Il" wre
exnpmining the cateh, while Hurry Sears endeavors (o enplurfe more specimens,
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The mountalns forming e ridee of e continental divide run cloze Lo e San Dlns

const of Panama and may be seen
muemmories for the writer, 68 ten years pr

the surface, bul a strange mixture of both. A
world in which animals by nature intended for
bottom life drift around on an artificial, shifting
and discontinuous “false” bottom of living, float-
ing plants, often miles above the true bottom of
the ocean, which they would probably never be
able to reach without perishing on the way
exeept in a narrow zone of shallow water along
the shores.

Yet the Sargasso Sea, with its plants and ani-
mals in their precarious existence, stretehes
right across the North Atlantic from the Antil-
les and the Gulf Stream up to about 40° N in
the west to the Azores in the east, with its south-
ern boundary approximately along the parallel
of 207 N, a distribution which corresponds very
well with the area of the clockwise North Atlan-
tie surface circulation with its convection centre.

When Columbus, on his westward voyage. first

proaching Colon Harbor, This view had f]lll
I ars previous e eroased the isthmus from e
e Atlantic through the virgin jungle s Httle to the south of this phologrnph.

wint
"acitie to

encountered the floating Sargasso weeds, his
men mutinied in the belief that the weeds must
be a sign of dangerous rocks being near, and
this belief in a modified form has been the basis
of much scientific theorizing and exploration
concerned with the origin of the floating weeds,
and is very hard to eradicate even today. Since
similar weeds floating in great masses at the
surface of the sea had never before been seen
except close to shores where they were also
rrowing on the hottom, the sailors’ assumption
that bottom must he near was perfectly natural
and it was alsa natural that science at first
should take the same view, looking upon the
Sargasso Sea merely as a region of flonking
Fragments torn loose by mechanical forces from
cnormons fields of bottom weeds with which
they imagined the sca to be surrounded. When
it later was discovered that the floating weeds
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Deep Jungle on Barro Colorade Islamd, The daylight strikes through the Lrees in plices,
but enly poorly illuminates the forest floor.
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Alter the =argnesso weed is sorted. Bishop (left) aml Greenwood (right) diseuss sone
parlicularly curious specimen,

are never reproductive, but, if at all, merely mul-
tiply by growing at the tip of the branches and
falling apart at the base, the belief gained fur-
ther strength that the floating weeds were only
short-lived fragments and that the Sargasso Sea
itself was dependent upon a rapid and continu-
ous replacement of its weeds from bottom ficlds.,

But difficultics soon began to develop for this
theory, In spite of considerable scarch, one has
never as yet been able to discover any bottom
ticlds of a size which would be at all significant
for the Sargasso Sea. The bottom ficlds remain
as hypothetical as ever, and it is one of the
hopes of the writer to get an opportunity for o
zufficiently thorough search of the shallow water
areas of the Central American scas to be able to
state definitely in the negative or athrmative
whether any such fields are present at all. A
further difficulty has arisen from the fact that
among the many related weeds growing on the
bottom none have been found to be entirely like
the floating ones (Sargassum natons and flui-
tans), and it has thus been impossible to say
definitely that even a single specimen of the

floating weeds have been shown to exist in any
aother condition than afleat at the surface. In
explanation of this, it has been suggested that
the tearing loose of the weed constituted such a
radical change in its mode of living that it would
also ecause a change in its external appearance,
making it impossible to establish the identity of
the floating and attached stages,

It is one of the objectives of the investigation
now under way to attempt to test experimentally
whether sueh a change would occur and to try
to reverse it, in case it docs happen, so that it
may become possible to tell whether or not the
Hoating weeds actually might be identical with
any of the forms growing on the bottom.

One obvious objection against the assumption
that the floating weeds represented short-lived
fragments only, with no independent growth and
existence, can be raised from the fact that it
would in any event take a very considerable
time for such fragments to be distributed over
such a tremendous area (over two million square
miles) and they would at least have to be able
to live independently for as long as this process
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of distribution would require, It is furthermore
well known that plants may go on multiplying
by growth only, without any fructification. and
there is no reason why we might not in the float-
ing Sargasso weed find an extreme develapment
of this condition, wilth normal reproduction com
pletely suppressed. Another school of thought
therefore developed around this idea of the Sar
gasso Sea as something probably derived from
the bottom sometime in the dime past but devel
oped into an entirely independent world today,
able to maintain its existence by simple zgrowth
and mechanieal division without signilicant con-
tributions from the bottom. Althongh this is the
viewpoint which has gained the greatest support
in recent years among the scientists actually un-
dertaking a serious study of the Sarcasso weed
problem. it has received almost no recognition
outside of the narrow circle of specialists, and
the Sargasso Sea sbill remaing in the minds of
most people an enormous eddy of flotsam from
the surronnding shores and shallow waters.
Already as early as in the 1880's, the Germans
began to require the captaing of their merchant
marine to record the frequency with which they
encountered the floating weeds on their crossings
of the ocean, and in 1891 appeared in print the
first analysis. by Kriimmel, of the tremendous
amount of data thus accumulated by the “Deut-
sche Seewarte.” From this material it has been
possible to show that the floating Sargasso weeds
are subject to a seasonal fAuctuation in abun-
dance, increasing sharply from a minimom dur-
ing the summer to a maximum during the fall,
followed by a slower decline during winter and
spring to a new minimum again next summer.
Since the inerease occors simultaneously over the
entire area, it may be taken as evidence of an
actual growth and multiplication of the floating
weeds themselves and not of a sudden contribution
from the surrounding shallow waters. sinee such
an addition to the cireuit would of necessity ap-
pear suceessively and not simultaneously at the
various points of the Sargasso circulation. These
statistics can therefore also indircetly be taken
to support the theory of the independence of the
floating weeds as recently pointed out by Winge.,
The figures obtained by the “Deutsche See-
warte'” were not truly guantitative. however, hut
merely expressed the frequency with which the
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woeeds were sighted Trom ships, As to actual
weights and volumes, no observations were avail-
able. It is perfectly clear, however, that the teoe
place of the floating Sargasso weeds in the house-
hold of the oeean eannot be determined until we
liave some sort of an idea as to its actual quan-
titv, the amounts of its requirements, and of ils
caontributions to the sea. To this end the research
-.I|i]:| Atlantis, on two cruises h[rt]“hul‘t‘:l jt]il!ti_\‘
by the Woods Heole Oceanographic Institution
and the Binsham []l:-.-.'umf_fr.'lphi:' I.rlhur.'!hrr].' ol
Yole Universitv, has been making continuous
tows over long distances with a net eotting out
exactly a two-feet wide strip of the surface.
When a
made, we shall be able to begin to make accurate

gufficient amount of tows have been

estimates of weizhts and volumes. So far the

surface tows made by the Atlantis on the two
Central American cruises add up to a total tow-
ing length of more than two thousand miles, but
we still feel that we are only at the beginning
and many more figures must be obtained before
we can begin to work out reliable quantitative
averages of abundance for the different seasons
and different areas and to arrive at an accurate
total for the entire Sargasso Sca. We are prob-
ably entitled to say, however, that the total
amount of floating weeds must be in the order
of magnitude of ten million tons fresh (wet)
weight; that is, it must be somewhere between
5 and 20 million tons. Although this is as close
as we dare to make our cstimate today, it never-
theless represents a great step forward from the
previons state of our knowledge, when there was
no information available from which we might
even decide whether it was a gquestion of thou-
sands or millions or billions of tons. To deter-
mine what these millions of tons of floating
weeds may mean in the houschold of the sea,
it is further in the program of our investiga-
tions to have a complete chemical analysis of
the weeds made and to undertake a serics of hio-
logieal experiments to determine the demands
they make upon the ocean when alive,

Parallel with the investigation of the Sargasso
weeds themselves, AMr. M. D, Burkenroad of
the Bingham Oceanographic Laboratory is also
carrying on a study of the intricate biological
problems of the many invertebrate animals grow-
ing upon or living among the floating weeds,
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Coelenterates as Enemies of Fishes

[I. Jellyfishes as Fish-caters®

D, E,

W, Gurocen

Biblographer o dasociate fa Tehihwologry, dimerici
Mugenm of Nelwrwl History

N paper No. 1 of this series, it has been shown
I that

bodied animal) as Hydra catches amd cats baby
fishes; and that the related Polypodinm is para
sitie in the ovarian eggs of the sturgeon of the
Volga River. Of the colonial forms, two speeies
of Hydrichthys (the fish-hydroid) are parasitic
on fishes as far removed from each other as
Durban Bay, South Africa. is from Narragan-
sett Bay. New England. Then it was shown that
two colonial forms catch little fishes with their

such a simple Coclenterate [ hollow-

tentacles and prey upon them. In this article, it
will be demonstrated that, among the free-swim-
ming Coclenterates. the Medusae also feed on
tishes,

Menvsae as Exesurs oF Fisues

Medusae in their intimate structure are com-
posed like the simple coelenterate, Hydra, of an
external ectoderm, an internal endoderm, with
a structureless layer, the mesogloea, between.
However, in them the nervous system (very
rudimentary in Hydra and its allies) is quite
well developed. As in Hydra, the nettling cells
are largely confined to the tentacles.

Looking at the Medusae or Jellvfishes in the
water, they are seen to consist of dome- or um-
brella-shaped contractile bells fringed with ten-
tacles, and depending from the center of the
under side of the bell, like a clapper_, is a haollow
prrocess or manubrium having a mouth at its ex-
tremity. The Medusa, with its circle of fringing
tentacles dependent from the rim of the hell,
gets its name from the mythical Medusa whose
ringlets consisted of writhing serpents. And we
shall presently see that the tentacles of our
Medusa (armed with poisonous whiplash cells)
are quite as deadly as the serpent ringlets of the
mythical one,

Medusae do catch and swallow and digest
*Part [ of this article appeared In “Annals and Magazine of

Natwral Hisfory," 1934, 10. Ser. 13 Vol pp. 192212, 2 pls., 7
text-6,

tislics as many observers testify. DBut the pres-
ence of fishes under the bell and even in the
stomach-cavity does not necessarily mean that
these fishes are the prey of the jellyfishes, They
may be in either place for shelter and protec-
tion. Doubt as Lo the
relationship was, 1 belicve.
the great Cuvier. The relationship is in many
cases n matter of doubt, but there is a consider-
able literature dealing with the undoubtedly
Fricndly protection afforded by Medusae to vari-
ous kinds of fishes. Tlese fishes are generally
few under a Medusa, but William Becbe and
John Tee-Van in their “Fishes of Port-an-
Prince Bay, Haiti" (Zeoologica, 1928, vel. 10, p.
11}, have recorded the amazing fact that from
under a large jellyfish they took the prodigious
number of 304 yvoung fishes varying in length
from 12,5 to 47 mm. (0.5 to L.75 in.). This
medusa with some of the sheltered fish is figured
by Beebe in his “Beneath Tropic Seas” (New
York, 1928, p. 30).

Jellyfishes do eat fishes, and in turn some of
the fishes cat medusae; but it is in the preda-
tory activities of the jellyfishes that we are in-
terested here and to these we will now turn.
And first of all it may be said that nearly all
the writers of faunistic or general systematic
works on the Coclenterata say that jellyfishes
feed on fishes, but very few say “I have seen
such and such a medusa eat a fish.” Only those
whose observations have been at first hand, will
be quoted.

The jellyfish catches the fish by paralyzing it
with the peison-cells with which its tentacles
are thickly studded. It then enwraps the fish in
its tentacles and transfers it to the mouth at
the open end of the manubrium or bell-clapper.

inimical status of such a

first expressed by

Tue Dscovery oF THIS Haprr

There is doubt as to who recorded the first
observation of medusae as fish-encmies. Aristotle
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is often so credited but the latest and most eriti-
eal English version of the “Historia Animalium™
of the Father of Natural History, that of IV’ Arey
W. Thompson (Oxford, 1910}, very clearly
states that the sea-anemone is the organism in
question,

Lunel and others state that the Abbe Spal-
lanzani (1776) was the first to observe a medusa
eatehing a fish, and that Otto Mueller (1776)
was the first to fizure a jellyfish with a fish en-
tangled in its tentacles, Further they allege thal
this figure has been much copicd. Both state-
ments ave in error, sinee both apparently refer
to the work of the old Dutchman, Martinus
Slabber, whose figure and deseription will now

be set forth.

MEDUSA CyMBALOIDEA
Tie Fimst Jerwyrisn Fisi-Earen

Slabber was so far as 1 have been able to find,
the first to sec, describe; and figure a medusa in
the act of eating a fish. His observation was
made in 1768 and ten years later he described
and pictured this feeding in his “Natourkundige
Verlustigingen” (Haarlem, 1778, p. 101, pl
12}. His figures (A in natural size, and B much
enlarged) are reproduced as Fig. 1. herein. Since
these are the very first, it ceems well not only to
copy the fizures but to give a translation of
Slabber's brief statement. He thus records the
facts concerning what he calls Medusa cymba-

loidea—the eymbal-shaped medusa:

As soon as I had eaught it, I placed it
under the microscope [probably a simple af-
fair] and found that it had caught a very
small fish [Fig. 1A shows this in natural
sizc] for its prey, which could still be seen
outside of the body [Fig. 1B] ... [the fish]
was very lively when 1 looked at it, and one
could see plainly that it was being drawn in.
T'his drawing-in was completed in two hours
time and then the whole ereature [was en-
closed in the manubrium] . ., The mode of
feeding was an interesting sight to me and
it places me in a position to be able to
report the real [feeding] habits of the ani-
mal, since before I had only at best been
able to guess at them.,

Slabber then argues that with millions of
jellyfishes in the North Sea there must be a
great consumption of little fishes with a eor-

March-April, 19384

responding  reduction of fish available as food
for man. This particular matter will again be
referred to at the close of this article. Slabber
coneludes with an accurate and interesting ob-
servation concerning the tentacles, when he says
that ““I'hese streamers when stretehed out have
a great resemblimee to snakes and serve
the jellvfish to get control of its food,”
Slabber's figure has been often eopied. T find
it in at least two of the works of George Brown
under the name of “Medusa campanellal™ And
sinee Brown makes this synonymous with O.
Mueller's " Medusa  hemisphaerica,” 1 suspect
that this is how Lunel and others crediv Muoeller
with the first figure of a Medusa ecating a fish.
Mueller's figure, however, is on an entirely dif-
ferenl medusa and there is no fish shown.

Orner Accousts oF Mepusar
as Exesies oy Fisnes

Having introduced the reader to this habit of
jellyfishes, from this point forward the data
will be collected and sct forth under the names
of the individual medusae. No attempt will be
made to reduce these names to synonymy, since
my intercst is in the fish-cating habit of the
medusae and not in theiv classification and no-
menclature.

The data contained in this article have been
mathered from a number of widely seattered
sources but, while isolated records of this be-
lavior are both interesting and valuable, still
effectually to answer the question whether the
Medusae feed on fishes, controlled experiments
are necded. These hiave been made by Dr. Marie
Lebour at the Plymouth (England) Marine Bio-
logical Laboratory, and have been reported on
in two excellent papers.!

[t was realized that jellyfishes are the largest
and most voracious feeders of the plankton or
surface dwelling organisms and that in them
were frequently found partly digested voung
fishes, Then the question arese as to whether
these baby fishes were caught alive and eaten out
in the sea under natural conditions. or whether
e Food of Plenkion Organisas, Noo L Journ. Marine Biof,

Agaere, 70 Ko 1022, 1, s 12, Gao-877, 3 Lext-flge—Nao. 11, ibid..
Tenl, m. s L T0-02, 12 text-flgs

The seeond of these papers les been briefly and  inmde
quntely summarized by Louls Joubin o “La Destroction des
Petlts FPolssons par les Animaux du Plankton™, Bull, S,
fiedanogr. Fronce, 1025 1 ani.. Bsik352, 5 bext-Ags.
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Fizure b The first published figure of o jellyvii=h capturing o

fsh. Al

After Martinus Slabber, 1775,

the jellies swallowed the half-dead fishlets in
the crowded tow-nets. To settle this question,
extensive aguarinm experiments were carried on
for months and eareful notes and drawings made.
Large numbers of small medusae and fishes were
kept in jars (of 50 litres capacity) and most of
the medusae were scen to cateh and eat fishes.
The fishes caught by the tentacles were conveyed
to the mouth and by it ingested, and were di-
gested in the stomach. Of little fishes, put into
the aguarinm to test the feeding of the medusae,
some were newly hatehed ones from the hatch-
ing-jars in the laboratory and other somewhat
older ones were from the tow-nets and the
trawls for catching young fish,

The observations of Dr. Lebour and other
naturalists will now be set out under the names
of the various medusae concerncd. The seien-
tific names will have to be nsed sinee in most
cases there are no common ones.

AURELIA AURITA, AN Exesmy or isues

That this widely distributed jellyfish is a
feeder on fishes has long been known, Thus but
two vears later than Slabber, Otho Fabricius, in
his “Fauona Groenlandica™ (1780), notes that
Aurelia aurita feeds on little fishes, especially
on the young of the sea-scorpion, which it
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Median ewmbaloidea and he tish in II-_I1III:I| L FA
B, The sime enlarged =ix Hmes to show the swallowing process.
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thrusts inte its stomach. This Fab-
vicius apparently saw with his own
Cyes,

That Aurelin feeds on fishes seems
to be widely believed (and probably
known) but not until 1905 do I find
a positive statement confirming Fab-
rivius. In that year Prof. C.W. Har-
gitt in his “Medusace of the Woods
Hole Region' (Bulletin U. 8. Burean
of Fisheries, vol. XXIV, 1905} cx-
pressly states thal Aurclia is fre-
quently taken with stomach crowded
with fishes of considerable size, and
to scttle the status of the fishes he
notes that these are often partially
digested.

We now come to the experiments
of Dr, Marie Lebonr at the Plymouath
Laboratory. In the first one a young
Aurelia measuring about § mm, was
put in the aquarium on February 8. At first
it stung the fishes with its lappets or lobes and
enveloped them with the whole umbrella, but
as it grew larger it caught them with the ten-
tacles. Careful records from February 17 to
March 80, showed that it was observed to eateh
and eat two sand-eels (Ammodytes tobianus),
6—7 mm. long; 8 sea-scorpions ( Cotlus bubalis)
about 5 mm, long (- 20 newly hatched ones in
30 minutes on Mareh 18); 5 worm-pipefish
( Nerophiz Inmbriciformis), about 12 mm. long;
8 voung gobics (Gobins minutus) about 3 mm.
long; and many uncounted other fishes including
a 15 mm. dab, Then came a dearth of young
fishes, but over four days toward the close of
April it ate many gobies, and was ready for
more. During May and June it ate several young
pollack from 15 to 20 mm. long, and during
July it ate one to three pipefish a day until near
the end of the month when it died-—possibly
from too constant a fish diet.

The following vear (1923) Dr. Lebour con-
tinued her experimental work, Young Aurelias
fed freely on young fishes and those of 20—25
mm. in diameter were found with little flatfishes
and clupeoids in their stomachs. Those above
30 mm. were not found to contain fishes. Why
feeding on fishes in aquariums stopped at this
stage is a matter for further study.



Another account of the feeding liabits of
Aurelia, T owe to the conrtesy of D, CL 1L Fish,
the well-known planktonelogist, wlio in a recent
personal letter says that At Woods Fole 1
have observed the voung of Aurelia, even in the
early stages, feeding on the larvae of winter
Aounders. In such places as Waguoit Bay, where
both animals breed in abundanee, Aurelia proved
of very vital importance in depleting the Qounder
stock."”

Meprsy ruoseionea, A Frisn-Oarcnen
Following elosely after Slabber (1778) and

Fabricins (1780), the Abbe Spallanzani made

known in 1793 that this medusa

fishes. In Vel. IV, chap. =vii, of his "Viaggi al

also catehies
le due Sicilie.” he records his observations on the
phosphorescence of this medusa and stales that
he saw * . a little fish which heal been caught
by the viscid humor of the tentacles.” Then he
adds that the Sicilian fishermen rveported that
this was not uncommon in the Strait of Messina,

Limiore scvriiers, o Devourner oF Fisnrers

Liriope (a fountain-nymph) bearing a shield,
a very transparent and rather small jellvhish,
was convicted as far back as 1859 of catching
fishes. In that yvear, John MeCrady gave, in the
Proceedings Elliot Sociely of Natural History
{ Charleston, 1859, vol. I, p. 209}, the following
interesting testimony (unfortunately without a
figure) :

It is bold and rapid in its movements and
very rapacious. 1 have scen one of this
species—so  extremely diaphanons as te
make the impression of nothing but a set
of outlines—seize upon a small fish fully
thrice as large as itself, and securing itself
by spreading out its lips upon it, making
them act as suckers, and then entangling
about the poor animal its four long ten-
tacula, hang on in this manner despite the
violent struggles of the fish, which alarmed,
swam violently about the jar, until at last
apparently from sheer cxhaustion, it was
evident he was dring. At last changing
color, the fish turned over on its side and

expired.
DactyvromeTRAe QUINQUECIRRA CaTcnes Fispes

The generie name, (finger-measure) of this
beautiful :.-elluwish-hluc medusa seems to have
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Murch- Apeil, 1954

no particular significanes, but the specific name
designates the five rays between cach pair of
sense organs. Since there are 8 pairs of these,
there are O tentacles in addition to the 48 mar-
ginal lappels or lobes. Despite these H0 tentacles
armed with millions of nettle-cells, a species of
clupeoid fish takes refuge under the umbrella of
this medusa. As many as 20 little fish have been
found under one

T According to A.

Agassiz  (Memoirs Musenm Comparative Zoo-
logy, 1865, vol. I, No, 2), these elupeoids are
soo much at home that, if they are accidentally
separated from their medusa they preeipitately
rush back, adroitly dodging in between the dead-
ly tentacles. However, in base ingratitude, they
sometime (presumably when food is searce) feed
on the pendent lobes of their protector, In turn
one of these fishes every once in a while pays the
penalty of this ingratitude by being stung and
ealen in turn by the medusa, Agassiz says 1
have seen in this way three fishes eaten during

the eourse of as many davs.”

Tue Ravexous CHARYIDEA XAMAYCANA

This formidable generic name, like many other
goological terms, has a very interesting origin,
Charybdis was a ravenous woman who was trans-
formed by Jupiter into the treacheroms whirl-
pool off the Sicilian coast. The specific name is a
West Indian word of unknown derivation. Con-
ant, in his work on the Cubomedusae (Memoirs
Biological Laboratory Johns Hopling University,
1900, p. 7). notes the fitting origin of the name
of his medusa, but unfortunately gives no figure
to illustrate the following graphic account of
the activities of this ravenous coelenterate. Here
are his own words:

Some of the specimens taken [in King-
ston Harhor, Jamaica] contained in the
stomach small fish so disproportionately
large in comparison with the stomach that
they lay coiled up, head overlapping tail.
The name, Charybdea, then, from the Greek

. seems no misnomer. It is worth men-
tioning that the digestive juices left the
nervous system of the fish intact, so that
from the stomach of a Charvbdea could be
obtained beautiful dissections or rather mac-
erations, of the hrain, cord, and lateral
nerves of a small fish,
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Craxpa america, tue Graxt oy vue Tiripe

This “arctic-dwelling” blue jellyfish is cos-
mopolitan in northern cold oceans and seas. 1t
is the giant of the great group Coelenterata, Ae-
cording to Hargitt (1905) its flat discoid “um-
brella” is sometimes several fect across. while
its tentaeles are 50 or more feet long when fully
extended. But, great as was Huargilt's specimen,
Alexander Agassiz saw a larger one, of which
he writes that “I myself measured a specimen
at Nahant ( Massachusetts) the disk of which
half
feel, the tentacles extending to o length of 120

had attained a diameter of seven aml a

feet.” Furthermore, this great medusa is multi-
tentaculate, having according to A, G. Maver
about 500 tentacles.

This great jellvfish must be a voracions feeder
ani fishes must be ecanght in these
many long sweeping tentacles, Henee onc is
prepared for Hargitt’s statement that these
rreat Crvaneas “are often found with their stom-
achs filled with fish of considerable size, some
of which are often in a partially digested con-

Numierouns

dition.”

CyaNEA CAPILLATA CAUGHT IN THE AcT

This blue jellvfish with many hair-like ten-
tacles is also a fish-catcher, and this habit has
been recorded in a series of photograpls show-
ing the stages of capture of the fish. This is most
fortunate for there is o great paucity of figures
showing this habit in larger medusae. These
voracious activities of Cyanea capillata will now
be shown in the figures referred to (Figs. 2 to
5 herein). These are made from photographs
by C. O. Bartels at Kiel and published in his
book appropriately entitled “Auf frischer Tat”
—"Caught in the Act"—(Part [, Stuttgart,
1910, series 153). These figures studied in se-
quence make the capture of the fish so clear that
little explanation is needed. The Cyanea photo-
graphed was a comparatively small one. only
about 213 inches in diamecter. A larger one
would not have been so easy to photograph.

In Fig. 2 (Bartel's No. 1) we sce that a pipe-
fish swimming by a jellyfish strikes two or three
tentacles. The batteries of nettle-cells on these
erupt and throw out on the fish many nemato-
cysts and much poison. The fish struggles but
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becomes entangled in more tenlacles as may be
seen in Figure 8 and is drawn nearer the mouth.
In Fig. + all resistance on the part of the fish
has seemingly ceased, and, suspended in the ten-
tacles as if in a net, the posterior part of its
body is brought closer still to the mouth of the
jelly. Finally, in Fig. 5, the tentacles are seen
almost completely reteacted, and the fish, en-
veloped in these, is drawn up under the um-
brella and close to the mouth of the Cyanea,
It should be emphasized that these figures are
copicd from photographs—the only ones ever

maidle of this phenomenon, so far as I know.

{;f”\‘]‘l.{l"."-'l[':‘" AMUHBACIITL, A I"]?‘li‘i'.\."l'("‘ll":ll

This small medusa (its bell atlains a diameter
of only 13 to 20 mm.) is very common at Woods
Hole, Massachusetts, where it has been much
studicd. Perkins states that
though small, it is a deadly foe to all baby
fishes that cross its path. In a letter he gmives
in detail how one medosa ecaptured and ate a
fish. He placed in an aquarium a small Fondulus
and cight mature medusae measuring from 12
to 18 mn. across the bell and aecurately timed
their reactions. Here is what took place:

It took eleven minutes for the fish to

blunder into a medusa, [n six minutes more
it was completely wrapped up in its hostess
and all struggles had ceased. The medusa
immediately applied its lips to the fish and
in seven minutes had suecceeded in engulfing
it. The camera was ready and the specimens,
one inside the other, were transferred to a
small dish and photographed with the cam-
cra pointing vertically downward at the
medusa. The last sign of any contents in
the stomach was seen as late as six hours
afterwards, and this was n piece of the
backbone of the fish.

Professor Perking has kindly loaned me the
negative, but since he had ne way of lighting
the specimens from beneath and sinee the fish
was obscured by the thickness of the disk of the
medusa, the negative is very “thick.” The Fund-
ulus shows up in it as such a dark mass thot
no details can be made out and henece it hardly
seems necessary to reproduce it herein,

Perkins writes further that he saw another
capture. A little pipefish was dangling from the
manubriom of a Gonionemus which had sue-

Professor H. T.
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Figure 2. (Below) The Haliry
Medusn, Cwrnen eapdlfafo, calel
ing a fish=1, A pipefizh swim
ming by Iz canght by three ten-
tacles, After Bartels, 1810,

Figure 5. (Right) Cyanea catel-
ing o pipefish—IV. The pipeli=h
now  securely enmeshed in the
tenlacles is drawn close bo the
mouth. After Bartels, 1a0o,

Merek-April, 1935

T (LasfE) “The maty-leti-
i Medusza enltehing n fAsh
11, Camght by more han o score
uf tentacles Fhe pipedsh b2 drawn
to the Medosa. After Darlels.
19kn,

Figure 4, (Alwve) Cweraea copil-
faln enlelhing a plpeflsh—=111 ‘The
anterior Ip\.'l.l't of the flsh's body
la free, but the hinder lolf is
enclosed In o meshwork of len-
tneles. Afer Barlelz, 19010,




Fol. rereil, No, 2

NEW

Fheure 6. Young Aequores feeding in an aquarfum, A, A pips

fish is =pared by five tentacles. B. Two pipefish in a curi-
ous hend amd tail position in the stomach of the medusa.
. An Aequores with the stomach filled with blennies. After

Lehour, 1923,

ceeded in swallowing only the head. Apparently
the medusa satisfied its bunger, for presently
it dropped the fish.

Other like observations have been made on
Gonionemus at Woods Hole., Thus Prof. R, M.
Yerkes noted that among other things it ate
small fishes, and in a letter to me he writes that
he saw this take place a number of times. This
is confirmed by Hargitt (1905), who states that
Gonionemus  and other small medusae often
“gorge themselves with fry frequently too large
to be swallowed.”

THE IcHTHYOPHAGOUS ARQUONREA
Two of these flat-disked medusae (species not

determined}, 82-40 mm. in dismeter were put in
the aquarium. They caught their prey with their
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tentacles (about 180 mm. long) and ate young
blennies, pipefishes and Lepadogasters. The
pipefishes were their especial piéces de resist-
ance, one to three being ecaten every day. Fig.
GA shows how a pipefish was caught by 5 ten-
tacles. In Fig. 68 is shown a particularly neat
head-and-tail arrangement of two others in the
stomach of an Acquorea. The medusa shown in
Fig, 6C is filled chock-a-block with blennies, and
while digestion gocs on it is quictly resting with
retracted tentacles.

This data and much of that to follow are
from Dir, Tehbour, unless stated to the contrary.

Anacuxacris povexm Cavenes Fisnes

Bourne's spider-raved medusa is so named
from the long threads protruding from between
the little fishes.
Dr. Lebour (1922) saw one ecateh a voung sole
and saw young sea-scorpions and blennies in its
stomach. So it also must be put down as an
cnemy of young fishes. No figure is given,

tentacles and used to cateh

Bovasaxvinnes Buranyica a Fisngnaay

This British medusa,. from a genos named for
the great French navigator and explorer, Bou-
gainville, is also a feeder on young fishes, as
may he seen in Fig. 7. This very small medusa
from the tow-net had caught a young sand-cel
very much larger than itself, and with its lips
tightly appressed was holding it fast when
sketehed. Tt must be put down as a feeder on
little fishes.

Figure 7. The Hritish Bougninvillea enti T b
‘The littlé medusa holds the much Jarger fish secupely. Afe:
r, 1823,
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Figura . L]
pollack. J]ll. I4*-'I||l"t- mre ||-. Ief Tovst by d n’
Lebmunr. 10250

eaptured
s Aflter

Merrek - April, 1534

n fsh-fecder, Three
Alfter Lebsnar, 1820,

misif e
=domsech.

Figure 16, Thie Wave-riding
voung blennies are seen in 1h

Curysaona 80scELEs Prrns Tue Voraciovs Laopicea
ax Iisies UNDULATA

This formidable name means The wave-riding Laodice is
the threc-edged wgolden sword, also a fish-cater. The one de-
probably in reference to the picted in Fig, 10 (cirea 11 mm.
bright chestnut-brown tentacles wide) while in the aquarium

A : Fizure 8. The Hairy Cosmetinm |t|-‘!| 4
of the medusa. It also is a dan-  calehier. A fishiet bas been suny canght and ate several

gerous foe to little fishes as Fig.
8 shows,

by the mouth.
for in the one figured

arg contained two small pollack. Specimens of
this medusa were also seen (during both seasons)
to feed on little cottids, blennics of two or three
kinds, gobies, rocklings and even sticklebacks.
They ate other plankton but preferred fishes—
of almost any kind. The jellies measured about
25 to 60 mm, across, while the fishes were from
25-35 mm. long. Chrysaora is very voracious,
rapidly catching fishes until the stomach is full
—sometimes as many as four of the larger fishes
were caught consceutively and within o few
minutes.

CosmETIRA PILOSELLA A Frsi-gaten

That the hairy (or many-tentacled) Cosmetira
is well named, is shown in Fig. 9 where one is
seen tryving to swallow a Ctenophore (comb-
jelly) quite as large as itself and has snared
a little wrasse (Labros) which would itself make
a full meal for the 15-mm. medusa. The medusa
also caught voung cottids and Lepadogasters.
When ready to feed, its tentacles are long and
whiplash-like, but when digesting the prey they
are very much contracted as the figure shows.

Lhe tentackes and a comb-jelly = el |1|
After Lebour,

voung blennies, Blennins pholis,
catehing them quickly one after
the other with its outstretehed tentacles. until
the stomach was full,”

1923,

At least three are con-
tained in the stomach as shown in the figure.

Opelia GENIevLATA AN Exeumy or Fisnes

The Obelin with bent or jointed knees (re-
ferring to its whiplash-like tentacles) is very
small, the one in the aguarium measuring but
b omm. diameter., It was not seen to cateh
small fishes, but from tow-nct captures Dr.
Lebour proved its fish-eating habits,
tained yvoung whitings, one a clupeoid, and three
had captured baby dragonets. The Obelia with
“bended knees™

Two con-

is n miscellancous feeder which
includes fishes in its diet. No figure was drawn.

Pinavioivy & Destrover oF Youxoe Fisues

The bowl-shaped medusa (so the name trans-
lates) was seen by Dr, Lebour (1922) to catch
fishes as Fig. 11 shows. Directly a fish struck a
tentacle it was benumbed and, several tentacles
and the umbrella helping, was carried to the
mouth. If there was difficulty the jelly would
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turn upside-down and the fish would be dropped
inte the manubrium, Sometimes a strong fish
would break away, and sometimes as much as
HY minutes were consumed in getting the prey
to the mouth. In this way Phialidium (species
not determined) was seen to eat young sea-scor-
pions, sand-cels, armed bull-heads, soles, blen-
nies, gobics, clupeoids and wrasses. Various
other plankton were caten but fishes were seem-
ingly preferred, and were digested in 5—6
hours.

OF similar habit on this side the water, Dr.
C. . Fish writes that:

During the year 1932, at the height of
the herring spawning season in the vieinity
of the Bay of Fuwdy, it was found that
Phialidium formed an important encmy of
the fry. For example, on our August eruise,
at one station in the Bay of Fundy, 336
herring larvae were taken, 16 of which were
in the stomach of Phialidium and 53 others
showed signs of being partly digested be-
fore being released, probably in the net.

Tue EveEr-uuxcry RATHEEA OCTOPUNCTATA

Rathke's eight-spotted medusa (named for the
distingunished German zoologist), kept in Dr.
Lebour's aquarium, never ate fishes but those
from the tow-nets were often found attaclied to

Figure 12, The Eight-Spotted Eathkea a fishi-cateber. Ao A very small medusi

with its mouth has baid hold of o young berring many times larger than ftself.

B, A medusa iz Imldiniz a young prat in it manubriom. C. One of o group of
[

prrecleess -baged=

# captured o young sprat, After Lebour, 1023,

=}

Figure 10, Phinlidivm suarves o jigh. Two tenlocles hold the
tisly securely, After Lelbour, juss,

fislics, and continued to feed when placed in con-
tainers. In one case a small specimen had canght
a baby herring many times too large for it, and
infinitely too great to be taken into the mouth
(Fig. 12A), but nevertheless was clinging fast
to it with its labial tentacles. In another. which
had meduosa-buds on its manubrium, one of these
buds had caught a young sprat as shown in
Fig. 12C. Another had a young sprat sticking
out of its mouth—see Fig 12B. A few other
records are young sprat in
two, voung herring in one,
unidentified clupeoids in six,

The voracious Rathkea
does not seem to mind
tackling a fish much larger
than itself.

SAPHENIA GRACILIS CATCHES A
Preerizn

The graceful Saphenia is also
a fish-feeder as Fig. 13 portrays.
Here the medusa has caught a
pipefish  (these various medusae
seem fond of pipefishes) with a
double turn of its manubrium. Ap-
parently this would securely have
lield the fishlet, but one is glad to
have Dr. Leboor say that after a
lengthy struggle the little pipefish
got away. Other prey was taken



Figure 15, The graceful Saplenin willi its prey. A plpefish is
lebd by n douhle turn of the manubrinm—n most wnuswal u=e
of the bellclapper. Arber Lelwsar, 10238,

with the manubrium, which was very Hexible and
seemed to be provided with stinging cells. The
use of the manubrium as a lasso for little fishes
is a most unusual one, never noted for any other
medusa.

STEEXSTRUPIA RUBRA A FIsueEnmax

The red medusa of Steenstrup (a well-
known Danish naturalist) was never seen by
Dr. Lebour to feed in the aquarium, but tow-
net records show several full of fish-eggs, while
two other contained young sand-ecls and onc
a young clupeoid. Henee they are not mercly
general plankton-feeders but fish-caters also. No
fignre was given.

Tie Voraciovs Tunnis PILEATA

The spotted turret- or mitre-shaped medusa
is also a fish-catcher as Dr. Lebour's figure
(No. 14 herein) shows. This particular speci-
men has a little sea-scorpion caught on a ten-
tacle. By vigorous efforts, lasting ten minutes,
the fish broke the tentacle off and ran away
with it. The two cottids in the manubrium
were not so fortunate. This turret-medusa is very
voracions—it caught, ate, and digested (after
several days) a young squid larger than itself,

Experiments in 1923 showed Dr. Lebour that
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Purris pileata is a dangerous medusa Lo keep in
an aguarium sinee it is both omnivorous and
extremely voracious. Two from the trawl for
taking voung fish contained little whitings longer
than themselves. In Fig. 15, one of these med-
usae is shown stretelied to a length of 25 mm,
with the little whiting almost completely filling
the stomach. Another contained a 17 mm. whit-
ing. Of two others one contained a young cot-
tid, the other a little dragonet.

Livvcne vxouicvnara o Fisu-KinLen

Next to be recorded as a fish-eater is that
medusae noted by William Beebe in his * Be-
neath Tropic Seas™ (N. Y., 1928, pp. 21-23)
as thimble or finger-nail jellv. When brought
in to the laboratory, “Not only did they paralyze
and engulf some of the small fishes which I had
been at pains to capture and unwisely place in
the same compartment, but they somehow chose
only the more succulent portions, rejecting the
heads and tails.” Next day when diving out on
the reef in Port-au-Prince Bay, Haiti, Beebe saw

Figure 16, The Turret-Medusa a capturer of young fi<h, Two
sem-searplons are held in the mouth and another has just been
snired by a tentacle. After Lebour, 1922
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thousands of these thimble-jellies and observed
that in a number be could make out the outlines
of the bodies of very small fishes.

Tamova marnosema Carcnes Frsnes

In Port-nu-Prince Bay, Haiti, Becbe (op. cil.,

pp- 85-8G) found many medusae of this genus
and akin

noted earlier, and have similar habits, They uot

species. These are te Charvhdea,
only acted as hosts and protectors for small
“Bumpers” (Cllorascombrus ehrysarus) bul fed
on them as well. He saw live fishes within the
Jellies and he alse “saw four of these fish which
were killed by the nettle lariat, three of them
already drawn well inside the mouth. The fourth
I saw caught, and after a terrific struggle it
managed to snap free, but sank dying in the

water,”

Tisia rormosa ax Exemy or Fisnes

For data on the fish-killing habits of this
medusa, I am indebted to the courtesy of Dr.
. J. Fish. He writes that:

In 1924, in Massachusetts B.'l:r_. at a Hime
when the sand-eels were filling the waters

Figure 15, The Turret-Medusa with o young whiting. To aceom-
mwdate o fish longer than itself, the medusa bas narrowed and
elongated its bodv. After Leboar, 1023,
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A Plenrolirachia endeavoring o enguld o Titkhe
Yiber Master-

Fizure 14
Wemander pmd beeoaping everted i Lhe prose==
b, 1eng

with fryv. Toma II'rJ.l.'rrr.l.-.'.u wis taken in almost
every haul with from 2 to 3 sand-ccls (rang-
i from 20 to 23 mm.) in the mavubrium,
These could not liave been taken after the
specimens were confined in the plankton
bucket as in each instance the .\']'lL'L‘Itll'lL‘Jl--‘.i
were partly digested.

PrevronnacHia & FLOUNDER-CATCHER

Melntosh and Masterman in their “Life-
Histories of British Marine Food-Fishes™ (Lon-
don, 1897, p. 61, fig. 11) state that jellyfishes,
particularly those of this genus, are very fond
of post-larval fishes and thus play a part in
keeping down their numbers. Ilustrative of this
is their Figure 11 (Figure 16 herein) showing
this jellyfish endeavoring to ingest a deep-bodied
baby flounder larger than itself. The struggles of
the little fish have eaused the jelly to become
turned inside out, a thing possible because of
the simple organization and marked distensibil-
ity of the coelenterate. The representation is a
rather weird one, but its authenticity is attested
by the fact that it was drawn by Masterman
himself.

Tur FErrect ox THE FISHERIES OF THE
DerreoaTions oF Mepusae

Dr. A. G. Mayer in his “Medusae of the
Warld” (1910) listed 737 species of Medusae
{mainly marine), Of these forms, 27 are shown
in this article to be fish-eaters, and presumably
hundreds of others have like habits. In fact there
is little reason to doubt that all of them may
catch and eat small fishes. Then when one re-
calls the billions of Medusae large and small
in the oceans one must believe, on the basis of
the data set out above, that these animals play
no small part in restricting the fish-food supply
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of mankind. Most of these abounding medusae
are small but others are very large as Hargitt
and Agassiz state. The great abundance of large
medusace is well known to those whe have been
much aboot the sea.

Martinus Slabber, apparently the first man to
see and deseribe a medusa in tue act of catehing
a fsh, was also the first to remark (1778) on

the effect on man's food supply of the fishing

habits of the jellyfishes. He comments upon the
countless mumbers of jellyfishes in the sea and
then says:

One here sees clearly that, however small
the jellyfishes are, they are very harmful
to the fishes since according to the increase
in size of the jellyfish they cateh larger
fishes. By the great numbers of jellylishes,
which use the fish as food. an astonishing
number of fishes must be swallowed as food
as has been revealed by my obscrvation of
this small jellvfish,

The more or less oceasional observations of
various authorities quoted herein are cumula-
tive in their evidence that medusae (mainly
adults) feed freely on fishes. Then De. Lebour's
careful experiments and obscrvations of these
habits in young medusae must convinee the most
skeptical that the innumerable hordes of jelly-
fishes, young and old in the sea must be respon-
sible for a tremendous mortality in the young
fish population therein. Then must be added the
observations of Dr. Fish covering many years
of work with vast collections of plankton. He
states, with refercnce to three forms only, for
which he had data immediately at hand where-
with to apswer my inguiry, that Aurelia, Phial-
idium, and Tima “proved of very vital impor-
tance in depleting the Hounder stock,” in rav-
aging the hordes of voung sand-eels, and in
taking heavy tell of young clupecids. Dr, Fish
purposes, when time and opportunity permit, to
bring together for publication his extensive first-
hand observations covering many vears on the
fish-feeding habits of medusae. His paper will
be awaited with much interest.

Muven Dara ox COELENTERATES
Starting out on this siudy with but few refer-
ences, [ have been surprised at the large number
of records of Coelenterates as feeders on fishes.
First were set off, as article T of this series, the

doings of Hydras and Colonial Hydroids; and

Mareh - April, 1031

now, instead of including all the higher Coelen-
terates in a second paper, I have been forced
to limit the story to the Medusae only. There is
still left enough data on other animals of this
great group to make one or more additional
papers before the story is finished of “Coelen-
terates as Enemies of Fishes.”
i

Another Reservaoir for the dgquariem: In July
1908, the Aquarium put inte operation a reser-
voir holding 100,000 grl“nu-\ of pure sea water
brought by steamer from the Ocean, The marine
exhibits of the instilutivn could ne longer be
maintained in the brackish and polluted water
pumped from the harbor. T'his stored sea water
svstem has been in highly suecessful use ever
sinee. losses doe to foul water being eliminated.

The Aquarinm will soon vse a similar stored
water system for its fresh water exhibits. For
many years the fresh water supply drawn from
the City system has been discolored during the
winter months, although satisfactorily clear in
summer. This turbidity is caused by a fine semi-
colloidal suspension of clay that in no way in-
terferes with the potability of the water. It does,
however, seriously interfere with visibility and
cannot be removed by any ordinary or practie-
able filtration beeause of the microscopic size of
the particles.

A reservoir for the storage and control of
the fresh water required for the Aquarium is
now under construction by the Civil Works Ad-
ministration, funds previously sought for this
purpose not having been seeured. Half of the
living exhibits of the Aquarium represent forms
of life inhabiting fresh waters. The presence
of clear water in the tanks devoted to them will
relieve the institution of a serions drawback,
The entire system is being construeted of non-
metallic materials which are much more satis-
factory for such purposes. —L T

Air Transportation of Fizhes: The interest in
small tropical fresh-water fishes suitable for
domestic aquaria continues to increase, and com-
petition for new specimens is keen.

The planes of the Pan-American Airways, fly-
ing across South America, carry shipments of
these fishes on every flight from Manous to Para,
where the fisl are conditioned for transportation
to New York, the center of distribution—C.JF.(..
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Some Notes on the Curious Behavior of Two Gymnotid Eels
from South America:

Sternarchus H”H;_.rfﬂﬂ-'? t].illliﬁt‘ltﬁ Y, from a tributa ry of the River Amazon, and (;ym M=
hamphichthys hypostomus Ellis, from a small stream near Para, Brazil, eaptured
by Mr, Karl Griem and recently acquired from him by the New York Aquarium,

C. W, Coares

F any eredence can be placed in the supersti-
tions of South American Indians, a rather
remarkable fish las recently arrived at the
Aguarium from Brazil, bringing with it the spirit
of some dead person or a personal devil, either
or both of which
body.

Although of wide distribution, ranging from
the Orinoco in Venezuela to the Rios Paraguay
and Parana in Brazil, and reaching more than
one foot in length, it is seldom seen. Travelers
interested in such matters inform us that they
have not found more than four or five natives of
the whole territory who have ever seen one.

are supposed to inhabit its

Sevientific observations are equally sparse, for in
spite of the somewhat extensive fishing in these
waters by representatives of museums and simi-
lar institutions, only four Lad been recorded by
1923, Most of the loeal Indian tribesmen seem
to know it, by reputation at least, and it has at
least three Indian names, The Guianan version
of these is “Cheeogaa,” the Brazilian, “Tovira
cavallo,” and the Indians of the region near
Cuyaba eall it “Man tschingaa,”

The fish is of a lovely velvety blackness with
a light-colored line running from the moutl over
the top of the head and along the back to almost
half-way down its body. Two broad bands of a
similar light color completely encircle the body
near the tail, the one nearest the tail being the
narrowest. These bands and the stripe are re-
corded as ranging from rose-pink to red. In the
specimen received at the Aquarium they are all
pale gold. Records also give the eve color as
bright red, turning to bright china-blue in pre-
servative, but the color of the eye of our speci-
men is jet black and it is almost impossible to
distinguish where the eve is, so similar is it in
color to the skin of the animal.

The shape of the fish is graceful, as are all its
movements. Roughly eel-shaped, there is a

broad anal fin extending from just below the
head to the tail. This fin is quite black except
where it is crossed E:I'.' the two bands referred
to previously. The peetoral fins—Tlarge and well-
rounded—are also jet hlack,

The whole appearance of the animal is very
attractive, and there is nothing about the fish
which would indicate any traffic with the nether
regions, unless it is the fact that the ercature
habitually swims on its back or side, or “stands”
for hours motionless, on its tail, or swims with
equal facilily backwards or forwards. It is un-
likely, however, that even these peculiaritics can
be the cause of its unsavery reputation if we are
to believe in its extreme rarity, for in the few
times it has been viewed by natives, and the four
or five times captored or killed by scientists,
such odd positions of rest and locomotion would
scarcely be observed. At least they are not men-
tioned anywhere. There is also mo mention of
the fish ever having been exhibited alive before.

With the Stenmarchus, Mr. Griem brought back
to us several specimens of GLﬁFI!JHEJF;rﬂn!P;fJEJIff]‘_l‘j.!:
hypostomus Ellis. These fish were between four
and a half and six inches long, and were taken
in a small forest stream in the vicinity of Para,
Brazil. They were translueent; almost trans-
parent. So much so, in fact, that the vertebral
column was clearly seen. A fine black line ran
from behind the head to the tail parallel with
the backbone, and about half-way between it and
the lower margin of the body, Another broader
line ran almost along this edge, and the two
lines were connected by a series of fine striations
about one-eighth of an inch apart. These lines
are not visible in aleoholic specimens.

As with all the members of this family (Gym-
notidae} the head and intestines are situated
closely together and are not longer than about
one-fifth of the total body length. The anal fin,
which is also transparent, is broad—almost as
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Btenarchus albifrens, The position, with the pose not quite tosching the surface of the

water, i= charncteristhe. The bend of Guaiorkomphichhey hppostemug, sticking out of

the sand. s just visible to the left of the upper baml on U tail of Steroorehps.
Plwto by 5. C. Dunton,
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broad as the body in parts—and extends from
Just below the head to about one ineh from the
tail proper. This fin is in constant motion
whether the animal is swimming or not.

The fish spent all the daylight hours buried
in the sand at the bottom of the aquarium, only
coming out into free water ab dusk, Our obser-
vitions tallvy with Mr. Griem in this, that the
fish makes its first appearance above the sand
at about seven o'clock in the evening, whether
or not an artificial light was kept burning con
tinually, If the sand was raked over, the fish
might be driven out into the water, but it would
immediately arch its “neck,” and with the body
held stiffly and the anal fin vibrating rapidly,
make little rushes at the sand at the bottom of
the tank. For some reason one spot was prefer-
able to another although the sand was of the
same texture and looseness, as far as we could
judge, After several gentle dives at the sand,
during which the nose of the fish would enter
the sand perhaps a quarter of an ineh and then
be withdrawn, the fish would dive into the sand
with the utmost ease and rapidity, wriggling
furward until the last vestige of the slender tail
had disappeared. Not always, but frequently,
the nose of the creature would reappear, stick-
ing ont about onec-eighth of an inch above the
samd where it would remain all day unless dis-
turbed. When the nose was visible the eves of
the tish might also be observed. From the move-
ments of these. the fish seemed to be taking a
deep interest in what was transpiring.

As many as fifteen different attempts to find
some suitable spot in which to burrow were ob-
served, IF the fish was disturbed near the tail,
it would first of all try to wriggle under the
surface of the sand out of reach, but if the dis-
turbance was persistent the fish would suddenly
appear and after swinming about the tank for
a few seconds, would go below again. If the
dizsturbanece took place near the head of the fish,
it would reappear tail first. On no occasion was
the fish observed above the sand of its own
volition while it was light, except when it was
ill and about to die. However, fish kept in a
dark tank would sometimes be found swimming
above the sand. only to disappear immediately
a light was turned on. This was during the day-
time. A light turned on at night was apparently
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unnoticed, the fish proceeding with their meals
of small worms quite indifferently.

All of the fish we received died after a short
while for reasons we were unable to identify,
for the water in which they were kept was the
water in which they were captured, and the sand
was brought from their own streams, The food,
Tubifex worms, were alse the same as they ap-
pareutly were in the habit of catching, and
the manner of demise was the same in each casc.,
The fish would be ohserved above the sand for
increasing periods during the day and the next

morning be found dead.

Black Tail of Trout and Salnwm

Ross I, NiGrRELLI

4 OST of us are familiar with the ability of
N[ certain fishes to change their color, Fune-
tionally, this reaction is due to the contraction
and expansion of pigment cells (ehromato-
phores’) which are under the control of the
sympathetic nerves. Thus, if a flounder is placed
in a tank with a white background, all of the
black pigment cells will immediately contract
and the fish will appear pale. If the fish is
placed in a tank with a black background, the
cells will expand and the fish will take on a
dacker color. When placed in a tank with a
black and white bottom, the fish will tend to as-
sume this black and white coloration by expand-
ing certain groups of cells and contracting others.
It is interesting to note that the above reaction
depends entirely on vision. A blind fish cannot
vary its color with the environment.

For the past several years trout and salmon
hatched and reared in the Aquariom have shown
a econdition in whieh the black pigment cells
{melanophores) of the tail region become more
or less permanently expanded. As a result about
25% of the fishes that have been sunceessfully
reared appear with a “black tail.” This abnormal
coloration first makes its appearance in 5-6
month old fingerlings, and in fully grown trout
one-fourth to one-half of the body is thus af-
fected. Im year-old salmon it extends forward,
midway from the tail fin and the posterior bor-
der of the dorsal fin.

I Nerves which contral organs that funetion uneonsciounsly,
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A rainhow trout {2aluie fridess) hatched and reared in the Aquarium, showing a typl-

enl “hinek tail

' This fish is aboul bwelve inches long and bwo years old, and is normal

in other respectz. Photo by 5, C. Dunton.

Preliminary observations as to the nature of
this condition have shown the following: (1)
that an injection of a small dose (0.1 cc.) of
adrenalin, or the application of the drug directly
on the affected area, will cause a contraction;
(2) placing the fishes with the black tail in a
tank with a white background docs not canse a
contraction of these pigment eells, but those of
the trunk and head readily contract: (3) plac-
ing them in a tank with a black backeround will
cause all of the black pigment eells to expand,
but the black tail ean still be distingnished. Be-
cause of such reaction it was thought that the
condition might be one of melanosis or over-
production of pigment eclls, but a comparative
count of the pigment cells in an area about 1
mm. 5., in both black-tail and the tail of a normal
fish. showed very little difference in the number
and size of cells. (4) All of the black pigment
cells will contract on the death of the fish.

The black-tail of the Aquarium fishes must not
be mistaken for a somewhat similar condition
associated with a disease known to the German
investigators as “staggers,” which is caused by
a specific parasite. Primarilv, this parasite
affects the organ of equilibriom, resulting in
peculiar gyrations:; secondarily, it becomes lo-

the tail nodules which

press on the sympathetic nerve fibers that control

calized in amd  forms
the pigment eells in this region. This results in
the appearance of a black-tailed eondition. But
in this case the nerves controlling the museles
are also affected, so that eventually the tail
atrophies, invariably causing the death of the
fish.

Fxaminations for such an infeetion in Aquar-
ium fishes affected with the black tail gave nega-
tive results, These specimens are normal in their
behavior, and some of the adult trout, weighing
about three pounds, still show the condition.
Mr. H. Dixon, of the Aquarium staff, who has
ahserved this phenomenon for a number of vears,
claims that some of the fishes have reverted to
the normal pigmentation,

From the above analysis, it may be concluded
that the black tail of the trout and salmon in
the New York Aquarium is due to a more or less
permanent paralysis of the nerves controlling
the posterior pigment cells. The basic cause of
the paralysis has not yet been determined. At
this writing its determination represents one of
the innumerable problems that concern those
charged with the maintenance of a satisfactory
collection of living fishes.
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The “kiss™ of the Kissing Gournmi. The enlarged lips are contracted and nol visible
excepl at Ehis Ume, Moto by 8. C. Dunton.

White Kissing Gouranu
C. W, Coares

PAIR of Kissing Gourami, Helostoma

temmineki Covier and Valenciennes were
recived by this institution in exchange with Rot-
terdam Aquarium. One pair of this species had
already been received from the same source—a
large, full-grown pair which had been on exhi-
bition in Rotterdam for three or four years be-
fore their transfer to New York, This first pair,
which antedated the arrival of specimens of the
species commereially, achieved world-wide notice
through motion pictures which were taken of
the eurious “kissing” indulged in by the fish.
However, the first pair were of the type colora-
Lion of the species, a sort of brassy green-brown
with darker lateral stripes throughout the body.
The second pair are a very pale pinkish white,
which changes according to the angle at which
they are viewed, into a greenish, vellowish, or
brownish silver. The actual colors are quite pale,
and the fish well deserves the designation of
“white."”

Other than this pair, there are no records of
any fish of the species of this eolor ever being
cxhibited, or, indeed, caught, and we are in-
debted to Dr. Kuiper, Director of the Rotterdam
Aquarium, for his generosity in allowing us to
acquire such rare specimens,

The "Kiss,” which is such a curious develop-
ment in fish behavior, is performed when both
fish extend the lips of the sharp, slightly super-
ior mouth into broad rings, and both fish swim
or hover in the water with their lips in close
contact for a considerable period. This may last
as long as twenty-five minutes, or just a few
sceonds, but the longer periods are more usual.
For periods of several weeks no kissing may be
observed, while at other times the fish may be in
juxtoposition several times a day.

The biological significance, if any, is not un-
derstood, but observation indicates some repro-
ductive connection, for the larger of the two
which is the male, apparently, may be seen dur-
ing the times when the “kissing™ takes place, to
be driving the other which usually tries to swim
out of the way, When the larger approaches too
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closely, the smaller turns to face it and extends
the lips in the echarncteristic gesture, If the
larger touches the lips, either a “kiss" or a turn-
ing away takes place; but if the smaller does not
turn in time and extend her lips, she will sufler
a severe bite. Younger specimens wnder observa-
tion seem to bear out the idea of courting activ-
itv, or at least sex recognition, for when the
same driving takes place between two males of
different sizes, the “kiss,” when made in time,
is of the bricfest duration and is immediately
followed by an attack by the larger,

These white specimens, which bave a little
color as has been noted, and dark blue or black
eves, are not pure albines in the accepted sense
of the word and are the third species of Laby-
rinth fishes to come to notice as developing light
strains. The first was the "Betta Cambodia,” a
pinkish white strain of the popular and colorful
Betta splendens. This strain, either naturally or
through too much cross-mating with colored
members of the species, does not breed true but
throws off large proportions of variously colored
fish in each brood!. Usually, too, some if not all
of the fins are tinted, sometimes richly. The sec-
ond species of the family to develop white strains
was Macropodus opercularis, the attractive Para-
dise Fish of Southern China. A few specimens
of these White Paradise Fish are undoubtedly
albinos, for the eye is pink, and apart from a
slight flesh-pink tinge throughout the body, the
fish is colorless. However, the vast majority of
the White Paradisc are by far not complete al-
binos, for they display slightly shaded bands
across the body, in place of the charaeteristic
red or bloe lines of the ordinary fish, and a dark
blue or black eye, as in the White Kissing
Gourami.

African Fishes: Through the courtesy of the
American-Soulh Afriean Line; a regular ex-
change system of fishes has been built up be-
tween the East London Aquarium, South Africa,
and this institution. The fishes are transported
by Mr. A M. Vida, radio operator of the M/s
ity of New YVark, with the aid and cooperation
Ul kbks fodding f= beased o nomerois broasls of Ehe fisl in this
institution amd i3 contradictory to that of Goodricl sl

Mercer, (Schepce 78 (2000) 1 315, April 6, 1031) who state that
Cambolia always breed true
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of Uaplain George M, Wanchope and Chicf Of-
ficer Paul 5. Maguire,

Many valuable and rare specimens have ar-
vived safely in New York on this modern fast
liner, including scbrafish PMerois volitans ; lung-
tish Protopterss onneelens; mudspringer Peri-
ophthalmus boclrewterd, and blackfvoted penguins
Spheniseus demersus. In return the New York
Aquarium has sent specimens of local and West
Indian fishes which are highly valued in South
Africa,

The otficers of the ship capture fishes, in addi-
tion to those exchanged, and the .-'lultmrium vol-
lection has been enrviched by many spectacular
and etherwise unobtainable specimens from the
Island of St. Helena, Durban, South Africa,
Portuguese East Africa sand the Pungue River.

The ship has been cquipped by the Aquarium
with a number of tanks of different sizes, and
an air pump. Most of the tanks are arranged
around the back of the radio reom. Here they arce
under the constant supervision of Mr. Vida, who
is most active in the care of the creatures,

—O, 0. C.

Amazon Fishes: The Aquarium received one
specimen of Pirarucu, Adrapaima gigas, from
Marajo Island, Brazil, during February, 1934,
This fish, which was a little over two feet long,
was the sole survivor of five which were sent
here; the other four, unfortumately, dying of
cold in the harbor before they could be removed
from the ship.

The specimen which arrvived alive scemed to
Lake kindly to its aguarium, It showed an intense
interest in its surroundings, ratler unusual in
fishes, and was particularly interested in the
flame of a match near the glass of the aquarium,
following the flame about as it was moved, We
were in hopes of keeping it alive until it reached
full size—about fifteen feet long—Dbut the fish
did not live for more than one month, dying
probably from the delayed effeets of the severe
chill it received on the ship. The body has been
mounted and is now on display in the American
Museum of Natural History.

The exportation from Brazil of this species
is prohibited, but we hope to receive one or two
more specimens in the near future, through the
vourtesy of the Governor of the State of Para,
and to be able to keep them on exhibition until
they have achicved full size, —C. W, C.

A ———— ——
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Giant Monitors, Parouws Bomedorusis in the Foological Park, The specimen now on exhibition is o trifle
over elghl feetl in lenzth. Photowraphs by Elwin K. nbir.
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The Giant Monitors of Komodo

Nk«

Ravaoxo L,
wirls et Bepliles, e York Zoatogical Pk

N May 12, 1934, three Giant Moniters,
Paranus komodoensis, arrived al the Loo-

logical Park. Theyr were captured on the small
island of Komodo in the Dutch East Indies, dur-
ing an expedition conducted by Lawrenee T. K.
Griswold and William H. Harkness. This is the
second time that these “dragon” lizards, as they
are popularly called, have been exhibited in the
Park. The first oecasion was in 1926, when two
were delivered by the Douglas Burden Expedi-
tion. The first specimens lived only forty days.

The Komodo Monitor was unknown to scicnce
until 191+, when this enormous ligard was named
by Major P. A. OQuwens, late Director of the
Buitenzorg Museum in Java. It was thought for
quite some time that a giant lizard of seme sort
inhabited Komodo Island and possibly the small
iglands to the west of Flores. The two mentioned
expeditions found ample proof as to the abund-
ance of lizards up to fully twelve feet in length,
massive in build and attaining the weight of two
hundred and fifty pounds or more—a relatively
great weight for a lizard.

The natives of the islinds had long feared
this savagre meat-caling creature, that was capa-
ble of dragging off wild pigs bodily. The “drag-
ons’ were numerous on Komodo Island, which
is hilly—and rocky—in parts. They were at-
tracted to box traps baited with wild swine. The
dead swine were easily torn to pieces and gulped
dowr.

The Griswold-Harkness Expedition obtained
a permit from the Dutch Government to cap-

[6

[Dryans

ture a restricted number of specimens, as the
Duteh otficials have taken strict measures to pre-
vent extermination of the remarkable reptiles.
Eight monitors were caught by means of o large,
wooden trap. Four were deposited in the Soera-
haja Zoological Gardens in Java, and four were
taken out of the country. One died during the
sea journcy to the United States, and another
died shortly after arrival in New York, A third
was sent to the National Zoological Park at
Washington, I). C.. and the fourth remains at
the New York Zoological Park.

The example on exhibition here is slightly
over eight feet long. It is housed in the easterly
portion of the Reptile House and has aceess to
indoor and outdoor enclosures, The exhibition
quarters have specially constructed platforms
and water tanks, Apparently in fine condition,
the reptile is fed about every five days, an alter-
nate diet consisting of twelve cggs, two pigeons
or 1 moderate size chicken, The spectacular crea-
ture can be seen by the publie from both in-
doors and outside.

The monitors, family aranidae, to which the
“dragon” lizard belongs, contains a single genus
made up of twenty-seven species. The distribu-
tion covers Afriea, India, Malaysia and Aus-
tralin. Among the members are the largest and
heaviest known lizards. They are Hesh-eating
and voracious, and in a wild state vary their diet
with the eges of the larger birds, and some spe-
cies dig op the eggs of erocodiles. The most
characteristic feature of the genus is the ex-

]
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H‘l'll'lt.‘l}' long, lll't'lll_‘\' forked tongue. In propor-
tiom to the size of the head, the tongue is much
longer than that of snakes. As o monitor pro-
gresses, the tongue is kept constantly darting in
evident investigation of nearby objects, Another
striking peeuliarity is the long neck. On this the
head may be drawn back te a considerable ex-
tent, enabling the powerful reptile to make a
quick dart in eapturing prey. The tail is long
and heavy, Among the desert species it is round,
while others have a compressed tail and are
excellent swimmers,

The largest known species inhabits Komodo
Island. Next iu size is the Indian Monitor, or
Kabara-gova. [aranus salvator, of easterly Asin
and the larger islands of Malaysia, It reaclies

a length of nine fecl, is active and powerful. but
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of relatively muoch lighter build than the Kom-
odo species. The Desert Monitor of Africa and
southwesterly Asia is mueh smaller in size.

The feeding habits of the monitors are rather
characteristic. The prey is seized in the strong
jaws and violently shaken, then quickly swal-
lowed, without mastication. Eggs are delicately
manipulated to be dropped down the throat with-
out breaking the shell. Kept indoors, monitors
are rather docile and ean be approached without
diffienlty. When allowed to remain out of doors
in the air and sunlight, a peculiar mental change
takes place and they become savage and wild,
When returned to inside eages, they soon guiet
down, although high temperature, required by
all the species, is steadily maintained.

Whence Came The ‘“‘Dragons of Komodo''?

Wittiam Kixe Grecony
Fellow of the New York Zoologicol Sociely

T the first sight the famous “Dragons of
Komedo,"” one of which is now on cxhibi-

tion in the New York Zoological Park, may prove
to be somewhat of a disappointment to the
ayerage visitor, whose ideas of dragons are apt
to be colored by the fearsome monsters embroid-
cred on Chinese sereens. Indeed, the cynie, view-
ing this rather sluggish saurian for the first time
may well suspect that these imposing reptiles
may owe a good part of their fame to the enter-
prising journalist, whoever he may be, who
landed his story of the Komodo lizards on the
front page by the simple device of labelling

them “'dragons,” hinting alse that they might be
the original of the Chinese dragon,

But the typieal Chincse dragons are essentially
four-footed serpents, garnished with horrendous
accessorics often ineluding the clawed feet of an
eagle and a malevolent devil-mask face, with
horns. The poor Komodo lizards, on the contrary,
are plump-bodied, sprawling things, with a va-
cant stare and a face devoid of evil embellish-
ments, except of course the forked tongue.

The mysterious power of poisonous snakes to
strike and instill swift-coming death into man or
beast has often been regarded by the credulous
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Fig. 1. The Dragons of Konuslo “at home" Mounted group from Uhe Dougbes Burden expedition, in the
American Musewm of Natural History.
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mind of Home sapiens as a valid elaim for the
divinity of the death-dealers. But the carvings
on the temples of the snake-gods, from Central
America to Cambodia, apparently lend no sup-
port to the suggestion that any of the images of
these deities could have been based lii'l‘l‘t‘ﬂ}' or
indirectly upon the Komodo ligards. However,
the latter might plansibly claim a real cousin-
ship to the dragon of St. George, since the med-
ineval artists who created this reptile were
probably familiar with the common lizards of
Europe. The good old German dragon of Sicg-
fried belongs to the same family, but is instant-
Iy distingnishable by his ultra bass veice and
fire-spitting habits.

Another ingenions reporter started the rumor
that some scientists are inelined to regard the
Komode dragons as the lineal descenduants of
the dinosaurs of past ages. This rumor may per-
sist in spite of the fact that if we consider the
family tree of reptilian life as a whole we sce
that the Komodo lizards repres<nt only parlic-
ular twigs of the great livard group and that
the nearest relatives of the lizards are not the
dinosaurs but the snakes. The dinosaurs, on the
other hand, sprang from a very different section
of the tree and in order to find the common an-
cestors of lizards and dinosaurs one would have
to seek far down the main stem of reptilian
life.

The query, “Whence came the dragon lizards
of Komodo?" can be most conveniently answer-
ed, it seems, by a brief summary of some pert-
inent findings of palaeontology and  other
branches of science that throw light upon the
history of the reptiles.

The origin of the first filterable virus is prob-
ably an affair of two billion vears ago; the
origin of the vertebrates would be of the order
of magnitude of half a billion years; that of
land-living amphibians in Lower Devonian times
is estimated at 330 million vears. At any ratc
we now have actual fossil amphibians from the
Upper Devonian of Greenland which represent
an carly stage in the adaptation of air-breathing
fishes for life on land, The earliest known rep-
tiles, dating about 250 million years ago, from
the Upper Carboniferons of Pennsylvania, Ohio,
Texas, Franee and Czechoslovakia, were lizard-
like in general appearance; but in the temporal
region of their skulls there was a continuous

Muopdune, 1255

shell of bone covering the jaw muscles, a part
of the “bony facial mask™ of their fish ancestors,
Some millions of vears later, in the Permian
age, the repliles liad aleeady become consider-
ably diversitied,

In the remote ancestors of the mammal-like
reptiles, o single round hole had been developed
in the bony mask of each cheek, above the jaw
wuseles: but in the common ancestors of the
ligards, dinosaurs and other groups, two such
rourd openings, one above the other, had appear-
ed. These upper and lower fenestrae, or win-
wWore _li.r]_mr.:llmi from other I:l'l.
harizontal strips of bone, called respectively the

dows, cach
upper and lower temporal bars. In the lines
leading to the varied dinosaurs both the upper
and lower temporal fenestrae and their accom-
Pt bars were retained ; in the ancestors of
the lizards, however, the lower temporal bar
gradually became absorbod, leaving intact the
upper part of the lower temporal opening, the
apjper temporal bar and the upper temporal open-
ing. Such is the arrangement preserved to this day
by lizards in general, including these of Komodo
{page T1).

True lizards date back to the Upper Triassie
period and are thus contemporaneous with the
oldest known dinosaurs. During the later part
of the Age of Reptiles, especially during the
Upper Cretaccons period, beginning one hun-
dred million years ago, the order Squamata,
whieh includes the lizards and snakes, enjoyed
a great “adaplive radiation” (pg. 80). The re-
mote ancestors of the varanoid or monitor lizard
group gave off in one direction an amphibious
branch which finally culminated in the mosasaurs
or true sea lizards of the Upper Cretaceous of
Kansas, New Jersey, France. New Zealand and
many other parts of the world. In the opposite
direction, the lizard ancestors of the snakes
gradually reduced their legs, even to the point
of complete disappearanee and at the same time
absorbed both the upper and lower temporal
bars of their skulls. Meanwhile the central
monilor stock persisted to give rise to the recent
and fossil monitor lizards of Africa, India,
the Malayan region and Australia. Of these
the Komodo lizards are most closely related to
recent and extinet monitors of Australia.

The visitor to the Australian Museum in
Sydney, New South Wales, may see in a certain
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Comparative figures of skulls of (A) stem replile, Coptorkinns (nfter Mroas ) =
(C) Varanvs Eomodeensia (originaly,

reptibe, Younuginn (after Broom):

glass case some precious relies of Faranus
{Megalania) priscus (Owen), one of the extinct
Australian relatives of the Komodo lizards.
These animals, according to Professor Fmmet
Reid Dunn!, may have measured about fifteen
feet in Iength as compared with nine feet six
inches in the tvpe of Faranus komodoensis. The
vertebrae have extremely small tunnels for the
spinal cord; the centra or hases of the vertebrae
were excessively wide in proportion to their
length. According to Professor Dunm's measure-
mu of The Douglas Burden Exposition to the Ishud

of Komodo, I.=Note: on Poraaws bomedoensis, American
Muzenm Novitates, No. 280, Sept. 30, 1027, po, 1-0,

(B} primitive twosnrched

ments the vertebrae of the Komodo lizards were
intermediate between the relatively narrow ver-
tebrae of more primitive monitors and the exces-
sively wide vertebrae of Faranus (Megalania)
priscus (sce pages 72 and 73).

Professor Dunn's careful studies of various
parts of the skeleton of recent and extinet moni-
tors afford strong evidence for his conclusion
that the Komodo lizards have been derived from
Australia. But how and when did their ancestors
arrive in their present hiomes (Komodo, Flores,
and adjacent islands)? Precise answers to this
question may never be given but the general
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Vertehrae of (A} ordinary monilor: () Komodo “dragon’™s (C) glant fessil monitor (Vermiis priscis) of
Australin, under side, natural size. 00, after Owen: A, B, fron originals.)

geological and zoological history of southeast-
ern Asin and Australia has been the subject of
many fruitful investigations tending to show
that the case of the Komodo lizards which find
their nearest existing relatives in Australia is by
no means unigque.

The total herpetological collections of the

Douglas Burden Expedition to the Island of
Komodo deseribed by Professor Dunn numbered
1616 specimens, including seventy-three species
and six sub-species. In his reports on the liz-
ards, snakes and frogs of the East Indies, Pro-
fessor Dunn was able to show (1927, p.7) that
in each group there was a very large modern
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The samee vertebrae seen from in front, (A ondinary maonitor;
monitor ( Vorcaes priscas) of Austrolin, natural size. (C, after Owen: A, B, from originals.)

unmodified Asiatic element, a small and rather
modified Australian clement, and a minute and
medified old Asiatic element.

In other words. the Lesser Sunda islands, in-
cluding Komodo, amid all the ups and downs of
this highly unstable region have managed to
cateh and hold a fair selection of the streams of

(B} Komodo “dragon™; () zgiant fossil

animal life that were spreading from castern
Asian southeastward, and oecasionally by reflex
waves from Australia westward. With regard to
the provenance of the Komodo lizards, we may
appropriately close with a quotation from Pro-
fessor Dunn (op. eit., 1927, p. 9).

“Whether komodoensis arrived in Komodo in
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Map of the Australo-Malsyan region, compiled by Lo, Baven. The arrow . palnls to Komodo Esliond 3 8B
points to the rezion in Gueenskid, Australin, where thee type of the extinet Forroos priseas was foumd, Tl
suuiller lving varanids (monitors, “goanas™) rnge all sver Austrdin, New Guines and the Malayan reglon.

its present state of development and by what
route it arrived at its present range are two un-
answerable questions. The picture of evolution
which presents itself to my own mind is one of
ordinary lizards, in arid country, and free from
competition from the higher mammals . . . . he-
coming large earnivores or perhaps carrion
feeders, One of these, or one of the vet undiffer-
entinted members of the same stock, possessing

the same potentialitics of development, arrived
by unknown means in the Lesser Sundas and
met the vanguard of the Placentals (Herbi-
vores, as vet, and still unaccompanied by the
higher and larger Carnivores, and as yet un-
followed by man). Here, these Australian emi-
grants persisted or developed, and here, in the
same or in a latterly more restricted range. they
can still be found.”
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'l letters before Dhe eommion naies of el species correspomd to e Keydellers of e ot

1, Geckos: Fasminy GEKEox 1 | vil, Linea Moxsters: Fasoy Fleponewaarins
() Ringed Gicko, Tareatala annilioris Licy Mexiean DBeaded Liward, Helodovae o
x . Vil SEikL VWi I an Y Axurina
1, SEIN RS Faany Soixcia)
r i i i } Allisnlor Lizard, £ wrif mipid Fieaertaata
(1Y =Smml skink, Seinens seineus : ; .
. 1 i pEaeeiin La i mpke. CFpellaxee i rn (FULILLEL
{e.) Stump-tailed Skink, Trachysowrus roqgosns ; e
1%, doxe s | Loxrrina
Tuee Lizsns: Faxy Lacenrioag R e el
{d.} Green Lizard, Lacerta wiridiz
% lu o | 1
Fasny Tennau gt
! PudIEREng r 1 5
() Black Tegu, Twpinambis o fard Bt
v, [dormee Fxpens: Fasmiy Aapimsnaesma X1 A : 1LY ANGAMIEIDAL

(£ sSpotted Amphisbaena, Admphishoene fuligineze

" .
V. Sxakes: sveorner Oesmioia: Favoy Boipag ; r—
() Conmmon DBoa, Censtriclor consirictor i1 ) 1 pi i il fecri b
vi, Moxrrors; Fasiny Y anaximat %11, Unasereoxs: Fasiny UHAMABLEO XTI AL
(h) Komodo ®*Diraeon,” Verenes Komodospeis (2. ) Commmin Chameleon, Chomaedean eliamoele

Al Ringed Liecko, Tareatulo dnsidaris, Family feekbonidas, The geckos form a large family amd the gres
number of specics may be immedistely distinguizhed from other lizirds by their zreatly dilated o
the toses being expanded o the form of ndhe iils. the feet appearines from above somewhal like fliose
of tree towds, These enable (e gecko to cling =iy tooa vertioal shect of g anid ba mn with eelerity
across @ ceiling, Thelr seabition differs from that of the lizands io being extremely fine, or gromaler. and it
= often sStudded with tubercles, giving it the appeamnee of @ toad's skine Photosrapl by Elwin B. Sanborn.
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Sand] "Fish", Seine ecinens, Famiiy Sciscipar. Close examinalion of thi=s creatore shows

marked modification for a lite in the powidery, deserl sandz, The sooul b shorp amd osed as a barrow-

wstlge, while o fringe of =cnles on 1he toes enables i to walk on the loose surface of the sand withoat

sinking. Photorraph by Baymond L. Difniars.

Stump-tailed Lizard, Trochpsmeris cogosws, of the Fasiey Sorxcmas 15 one of the strangest of all the

Australian lizards. At a few yards distance, its tail lacks enly mouth and eye-marks to be a head in
appearanee, It is o snake killer, a formidable encmy of the niny venomous repliles with which Australin
abounds, amd the reptile wlen seized §s helpless in its bulldog-like grip. ‘This genus is represented by but
I Sperivs. I’Itllll.r:r.lph by Cluirles Barretl.
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southern Europe and southern Asin,

Grisen Lizard, Lacerte eirdis. Fasay Lacesmioae. Central and
Here iz a typleal lizard in all that the name implies. It is of moderate sizge, without eccenlric devel
opment of sealation or bady contour, Allied species of thi= type are abundant in central and southern
Euraps. An allied =pecies, Locerta agilis, i= alleged to be the only I‘I."p“ll." In Treland, although it is said
that grass snakes have been obeserved. Photograph by H:I}illuml L. Ditmars,

Black Tegu, Twpinambis wigropunctotus, Fasiey Tamar, Guianas amd Brazil. A swift runoing and
powerful lzard, with brillinnt pattern of yellow on glossy black seales, The tegus are exceptionally
hardy asz captives, The specimen shown in the photograph lived In the Zeologheal Park for over ten

years, Photograph by Envmond L. Ditmars,
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Sputted Amphistuena, dwphistoene felisfooss, Fasoey Asteinseseximae. All members of the famlily to
wiiich this species belongs bave a worm-lke hody with many eircular rings or segments, wlikch are mov-
alble wied hence carry e ereature along the ground in a fashion similar to that of an carthworm. All of
them spetd much time burrowing, The eyes are minute, hidden under the skin, and therefore almost
useless. Motograph by E. K. Osterndor,

n Buet, Comsfriclor constrictor, Svsorben Opemiots.. Faany Bopse, The family containing the
b= and pythons, with several related familics. of smaller. more degenerate members, appear te show
close relntionship to Heards owing to their laving vestiges of posterior limb<. These are internal. near
the base of the tail, bul each pridrudes as a elaw or spur. Photograph by Elwin R, Sanborn.

Warsead ivare,

Iindly
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in) Glant Monitor, Porrars Bomesdoeassis, Fasiny Vawaosomar Tshogd of Komado nod woesterly portion of
Flores, in U Dutch East Tndies, Revently discovered. thi= powerful lizand astoni=lesl student= of reptiles,
Il grows toa length of considerally over ten feet, aod attains a welght of elose to one handred and Aty
pounds It i= the largest existing species of Hand, although oot greatly eclpsine the big Ceylonese
sanitor. whicl, however, Is of much Bghter baild, Thiz amd another living specimen were the first to be
exhibited in the United Stales They were vollected by the Douglns Burden Expedition to the Isbamed of
Komodo o 1826, Photoseaple by Elwin R, Sanborn.
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ADAPTIVE RADLA

Family Tree and Adaptive Radiation of the Lizand
the “Classification of the Lizards™ (1823) by Profes
representatives of exch main line. The entire pe
mated by modern geologists at about two hund
is gy
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based chiefly\on C.L.CAMP 1923
STEM REPTILES ’X \

W0N OF THE LIZAKRDS
(Order Squamata). Based on a monograph dealing with
rC, L. Camp. The black circles record the carliest fossll
of time eovered by the evolution of the order is esti-
yillipn years. The key to the names of the forms fAgured

g0 page T3
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Beaded Lizards, Heloderwn, Fasiiy Hivopemaarnse, Among the twenty-five hundred kinds of Heards,
these wre the only known polsonous species. They form a family containing o single genus with it= two
cluracteristic species, The lorger figure above is that of the Mexicnn Beaded Lizard, Heloderma hor

ridhwm, Lowin—Gila Monster, Helodermn suspection, Habitab is defined as extreme ssuthern Utab, and
Nevada, Arkzona aml Sonora. Enlarged glands and grooved teeth in the lower Jaw constitute the poison
apparatos. The venom is similar to that of snakes, ot moch less viealent In its efeels, Plotosraphs by
Elwin K. Sunborn.
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() Alligator Vdzard, Serekonatss  walticarinis g, Crlifornia,

About =ix

el with siquare, leathery-looking seales, this Hzard

seitles: some lave

Filevelupasd Timbs aml others are

gabur Wenrds inlubit the western portion of the United

northwand thirongh westérn Washington and Oregon to Vooconver Tskand. Photograpl
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(k} European glass “snnke”, Ophisawras apedas, Fasiny Axcoinak, This true Heard, a member of the famlly
Axcuipar, |5 larger than the Americnn species, attaining a length of three feet. The actunl bady forms
about ane-third Its length. A palr of minute faps at the vent are e vestiges of limbs,

Ophisawrus ventrolis, of the southern United States, I3 eoommonly alleged to break into pieees which
“erawl™ together and form a reunited reptile, The Wil is actuslly brittle and may be broken off in
defense, the writhing of the broken section attracting the enemy's allention. It eventually may be
repliced by the growth of o new member. Photograph= by Raymond L. DMtmars,
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(1) Spiny Lizard: Spine-tailed Lizard, Zowurvs gigaatess, Fasny Zoxecmpse. Bristling with horny spines,
this lizard would ordinarily appear bo be gquite well proteeted, but it i albeged to make use of this means
ol defepse speeifically by erawling Into its burrow head first, leaving the formidabie tail to block the
passage. A large specimen will measure abint eizhteen inches, 1t may be classed olso as adeserl type, as
it lives in dry, sterile arens, It is interesting to note that the greater number of desert leards have
aequired enlarged, spiny seales, which i= 1 tendency of many desert plants. Pliotograph by Elwin 1.

sanbormn.
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Rhlnoceros Metogporepag cornnfus, Fauny Iovaxmae, Haltl, There is a close rivaley between
this =pecies and the bz bind izuana of the Galapagos [slanids as to size and balk. 1t is o powerful, fer-
restrial anfmal amd dizs enves in the sand aml cornl slopes of e islad. 1L 5 sometimes hunted swiih
dhogs o s o snvage wdversary, Dull brown o eolor, with waltles amd protoberances apon s e, ol
all=ter countendanee surmoannted by the rlhiipnocerc=-like horn. it recalls the restorations af ||r|r'||.|.s|1|ll i
dinosaurs, It feeds commonly upon leaves and fowers, hut aill attack ool devinr smnll mammnds and

young hirds. Fhotograpls by Elwin R, Saabaorn.,
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sgion of the Meximan Boundary at
L mlthougl e

Ditmsars Flormed *Toaed™. Phrosoe difmers, Fasrey Teeasipue R
Arlzona and New Mexico, With this species the horns are redoced to a rodimentary =
sifes ol the i are developed into projecting ridge<. The boily i rather smooll aod particulnely tosl-
likee. Photogeaph by Raymond Lo Ditmars.

Maoloeh, MWedech horridus, Faney Acasooae- This member of an Qi Workd group. the Acassmmoae, fondi-
vabes o curiows poarallelism in development of that family, s compared with e New World lecasioa.
Thus il Muoloch Is g form similor ti the Horned “Toad™. A number of the members are strikingly lke

the New Workd jzuanas Lydekker, Rowvil Natural History,
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iph Flylng Dragon. Drace eolaps, Fasicy Acaspar. There are severnl spovies of so-onlled “ilylng®® Hazznids,

Himse sy ming unrelated groups. Some are enabled to make saling lenps by meenns of folils of
=kin between the Hmbs, The present species is bighly specinlized in baving ternlly movable riba which
expund the =caling plapes. Photograph by Kaymond L. Ditmars.

Armed Agama, Adgoma armabta. Fasiy Acasoas. Another example of e Acavmae, indleating lts
similarity in parallel forms to the New World [guanidae. There are severnl species of dgome, noted for
their bri=tling scales. They live in hot and sterile aress. Lydekker. Hoyal XNotural History.
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iry Bearded Dragon, dmphifodures Sorbates of the Fasiny Acasinae, is the largest of this genos and mnges
over nearly the whobe of Australia. When alarmed or angered it =preads its spiky neck-frill and hisses
very moch Hke a snake, They are fond of perching oo tree-stumps or fenee posis where they sk in thie
s, Photograph by Charles Barrell.
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L2) Common Clumeleon, Chamaclésn chamnclenn, Fasiny CHass L TInAL There are more than fAfty
distinet kinds of chameleons, They are the most highly speclalized nmong the lizgarls, possessin
prehensile tull, whike the fingers aml tovs have beeome fused as opposahle clisps to fonm perfect grasp-
Ing orgnns, The eyes are remarkable (n being large, rolling members, covered by tough skin, with n =mall
opening in the center for the pupil. The eyes roll independently. The specles form n distinet family
inhabiting Africa. the shores of the Mediterranean and India. These Beards are noted for Uaele remark-
able changes of color. Photographs by Raymond L. Ditmars.
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HE year 1933 was a very busy and success-

ful one for the staff of the Department of
Tropical Research. Two expeditions were un-
dertaken, one in the vacht dntares, by the gen-
of Colonel Chance. This lasted six
weeks, and Jamaica, Panama, the Pearl Islands
in the Pacific. and the Mosquito Coast were

crosity

visited.

Three and a half months were spent in Ber-
muda, the staff boarding at the Biological Sta-
tion and ecarrving on research at New Nonsuch,
the new laboratory of the department. This is
now in full working order, with an adequate
building, boathouse. wharf and several aeres of
ficlds and wooded hills,

Having published the Field Book of the Shore
Fishes of Bermuda, Mr. Tee-Van and I turned
our attention to newly laid eges and larvac.

When we are diving in the helmets we seareh
for attached eggs on seaweed, in the erevices
and hollows of reefs, or even inside the valves
of empty scashells.  Bub the great majority of
fish cges are pelagic, that is, they float free in
the water. usually at the surface, and to secure
these we draw large silk nets near the top of
the water. The best time for perfectly fresh
eggs is late in the evening or from fonr to six
o'clock in the morning, for many specics of fish
seem to spawn in darkness. Nevertheless there
is an abundance foating cven at mid-day. Spring
and summer are the seasons when many of the
commoner shore fish breed, but at sea we found

Recent Activities
In the Department of Tropical Research

el wi

—
18

=
L

Breng

iber colors by members of the Stafl.

a laroe number of

from Au-

hosts of individual cges of

species, with no signs of diminishing
vust to December,

The eges arve studicd and deseribed under low
and high power lenses and then placed in as
normal conditions as possible until hatehed, when
the larvae and post-larvae watehed
drawn in turn, After we bring in a large haul
we have little rest, for the eggs begin develop-
ing at once and some of the smaller hateh within
twelve hours after being deposited in the water.

In a short dive in the Bathysphere thirty
fathoms dewn, I once saw parrot-fish fully four
feet in length, larger than I have ever seen them
As a contrast, in one of our first
a half dozen infant

are and

Near .‘illl]rt'..
nets this yvear we caught

parrots measuring one-twenty-fifth of an inch

in length. Only by their skeleton and other
internal characters could we tell what they

for externally they were very unlike their
parents.  Fwven their teeth were separate and
not welded together in a great heak.

The eggs of cels are usually of large size,
and we constantly have most interesting larvae
developing before our eyes into quite unknown
species.  Young eels have no fewer than three
sets of teeth before they acquire their final
sharp armature. It is a dramatic and exciting
event to wateh the formation of the first two
cells, and then on and on, until we detect the
first beat of the heart of the tiny embryo,

Toward the end of development the infants

were,
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become very restless in theie diminutive, spheri-
cal cosmos, and they push and twist until at
last they fracture the egg-shell wall and swim
out inte the world, often laden with a large
mass of volk and one or more oil ghll‘llﬂl‘ﬁ wlhinse
buoyaney is so great that, for a time. they have
to swim upside down,

The eves and mouths of small cels are enor-
mous, for these are most important from the
moment of birth, to enable the weaklings to es-
cape danger and to find food. The young ecl
passes through a stage known as leptocephalus,
where he resembles an elongate, transparent
leaf, and only later does he develop eolor and
thickness,
parents.

ancd resemblanee to his

The excitemen! and interest nev

avquire
rles
sens of catching and hoteling these minute fish
and watehing them devclop one charvacteristi
after another.

As I recently wrote in the “Field Book of
the Shor: Fishes of Bermuda.” “Not one com-
plete life history of a Bermuoda fish is known.™
When we that there are at least six
hundred species of fish near Bermuda we know

realise

that. with all our efforts, we can make only the
slightest beginning on the problem.

In 1933 Miss Hollister completed much work
on the skeletons of the tails of both shallow and
deep water fish. The amazing economy of Na-
ture was recently shown in a rare deep sea fish
whose tail fin in life grows smaller and the
upper and lower fins increase as the fish grows
up. We do not need to see the fish using its
tail fin less and less, for the skeleton itself re-
veals this ehange of funclion. As soon as the
muscular swimming pressure is relaxed on the
tail fin, its supporting bones become weaker and
begin to disappear.

Miss Crane and I eontinued our stodies of the
deep-sea fish taken south of Nonsuelh Island
during the last four years, and constantly found
new species and made new discoveries. One of
the most unexpected has just come to light.
A tiny fish with the eyes on cnormously long
stalks is called Stylophthalmus and has been
placed in a special family by itself. We now
find that in the course of growth the eves are
gradually pulled back again into a more normal
position close to the sides of the head, Other
radical changes take place and we have a com-
plete series of specimens showing that these fish

BULLETIN

Marg-dunpe, 15354

are nothing more than the larvac of Tdiacanthus,
n member of a w]m”_\' ditfferent family. In the
shortening of the eves there is absorbed not only
the eartilage of the long stalk but the museles
amd nerves which move and vitalize the eve,
What was once the stiff cartilage stalk is finally
a tightly rolled bundle which sinks into the an-
terior part of the eve-socket and is soon covered

with skin. This is one more of the unveason-

able, apparently quite wonecessary, Alice-in-
Waonderland changes  which characterize  the

weird fish living in the icy, black depths of the
sir, ol the shores of Bermuoda,

Further study of the same creatures has re-
still This

same deep-sea fi=h known as Tdiacanthing fasci-

vienled more remarkable wonders.

ola, or Glenming-tailed Serpent Dragon, is not
Bermuda and a mile down.
ver o hundred in our nets.
e examined large individuals,
by which I mean those over ten inches long,

rare five miles ol
We

Whenever we

have eanght o

ther have proved to be females.

The stalk-eved young larvae, after they have
drawn in their long stalked eves. do one of two
things. They cither grow a complieated barbel
from the chin and a tiny, silvery-pink light be-
neath the eves. or they wholly lack a barbel
and develop an enormous ecreamy white light.
blazing on each side of the head. We had great
difficulty in making a reasonable, straight series
of all these voungsters. Something was wrong,
and ther would not fall into place. Finally, we
made a few eareful dissections and the whole
thing beeame clear.

The immature-looking individuals with the
huge check lights are, most astonishingly, full-
rrown males, So here we have large, black,
cel-like creatures with a curious leaf-like affair
growing from the throat, and great yvellow tail
lights, which are the full-grown females, and,
on the other hand, little chaps, not more than
one-gighth as large as their sisters, with no
functional stomach, no teeth, no paired fing, but
with two enormous cheek-lights.  These diminu-
tive fish, with all their juvenile appearanee, are
actually the full-grown males of the species.
From their weakness and small size we must
consider them parasitic, but we do not know in
what way.

It is as amazing as if a race of fowls should
be developed, with the hens of normal size and
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Development of the femnbe Glenming-tailed Sea Dragon. The burvae half an lnch bong.

have enormous eye-stalks, These are grodually nhsorbecd, a chin barbel nnd small pelvie

fing appear, and the fish gradually grows darker. When fullgrown, it |5 black aml
mensures n fool in length.

as large as new-hatehed

the one suecessful male, still not able to feed,

chicks, with down instead of feathers and a faint
cheeping voice instead of a lusty crow. How the
two sexes of the Serpent Dragons find one an-
other, or how two fish of such dissimilar size
can suceessfully mate is still to be discovered.

It scems certain that the lack of teeth and
stomach in the tiny male indicates that he must
not lose a moment in searching for and finding
his mate, or death from starvation will claim
him. That this death is probably the fate of
many, seems indicated by the fact that the
dwarf males outnumber the females four to one.
Many must die after a vain search, while even

has only the prospect of suecumbing after mat-
ing. What an opportunity for a moral!

In addition to the familiar sergeant majors,
slippery dicks and angel-fish of the Bermuda
shallows, try to imagine, deep in the icy black-
ness off the shores, these Serpent Dragons
swimming about—~four, tiny, larva-like males
ever sceking to find their single, enormous mate,
gambling the carrying power of their great,
yellow globes of light against the short shrift
of life enforced by their lack of teeth and
stomach. Why should they have to combat such
handicaps ?
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Fullgrown male wnd female of the Glenming-tailed Sen Dragon. When this plate was
pubdlishisd in the Zoologienl Sociely’s Annual Report for 19032 the small fsh were ought
to be the young. Now we know they are adoall males

A complete, technieal account of the develop-
ment of this fish, Idiacanthus, has just been
published in the Zoological Sociely's Zoologica,
Vol. XVI, No. 4. Its life history has been con-
sidered so amazing and unique by Dr. William
K. Gregory of the American Museum that a
special wall case has been provided in the hall
of deep sea fishes of that institution for a per-

manent exhibition of the ﬁrigimﬂ drawings, cn-
larged models and actual specimens of both
sexes and various ages of the fish themselves.

While T never like to anticipate what is not
vet aceomplished, vet the first three months of
1934 adumbrate a season of real achiecvement.
The most important event is the offer of the
National Geographic Society to set aside a fund
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The Inrvae and post-larvae of the Glenmins-talled Sen Drasos

showing how the lung

stilked eves <hrink Into more normal passitinns

This

has been accepted by the Zoological Society, so

sufficient for another Bathysphere dive.

this season will see two expeditions, one within
the other. The Nineteenth of the Department
of Tropical Research is to be called the Na-
William Beehe Fx-
This will be concerned with the ae-

tional Geographic Soeicty
pedition.
tual dives of the Bathysplere and a series of
deep-sca trawls from our old tug, the Gladisfen.
These will take place during July or August,
the calmest months of the vear., The Twenticth
Expedition of the Department will be under the
direet auspices of the Zoological Society, amd
will begin in May in Bermuda at the New Lah-
oratory, and continue until the autumn,

The Bathysphere, which has been at the Cen-
tury of Progress Exhibition in Chicago through-
out 1933, has been brought east to the factory
where it was made, the Watson-Stillman Com-
pany of Roselle. Here it is being thoroughly
overhauled and reconditioned by Mr, Stillman.

Kind friends have torned up on all sides, to
The

Air “l.'l:il.ll'l'il'l” Co. is .'I:-\.'\-\.I"II'IErliIILE and !'l!l'-'.'.-l.'lltiill:'.:

aid in the preparations for the new dive.

the Department with the most eflicient by e of

oxygen apparatus, including new tanks and

valves, chemicals and an electrie fan for driv-
g air through the carbon dioxide and humidity
absorbers.  The Bell Tel |ri|-|=|L' Co, is r:-]u:'iu-,.{
1930 1932 in their

museum and giving us a complete new set.  We

the phones used in and
are purchasing six hundred additional feet of
t|-|4-]|!|u:|:' and clectrie licht hose.

The General Electric Company, through the
kind offices of Mr. Owen D, Young and Mr.
Gerard Swope has promised, as a gift, three new
windows of fused quarts,

The results of all this will be that, wind and
water permitting, I will be able to reach a depth
of quite three thousand feet. and remain below
Thus the
hurry and the incomplete observations of former

the surface for four hours or more.
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Heads of the full-grown male nmd female Glenming-tafled Sea Dragon, The male is very

tiny, pale grayish-white, tootliless, lacks paired fins nnd lins an enormous chieek light.

The female is relatively gigantic, jet-black, with only very small light organs, an elab-
orate chin barbel, and many greal, curved fangs.

dives will be done away with. It is hoped we will
be able to see in detail more of the inhabitants of
these unknown regions.

An entirely new field of work this year is an
elaborate stop-microcamera, intended to record
the complete development of the fish eggs such
as we found last year,

The regular staff of the Department will be
in the field throughout the expeditions. Mr, Otis
Barton is expected in June, in time to join the
Diirector in the deep dives, and two graduates
of Dartmouth College, Perkins Bass and Wil-
liam Ramsey, will be with the expedition from
June on.

Two artists will accompany the expedition.
One of these is George Swanson. The other is
Mrs. Bostelmann whose splendid colored paint-

ings of deep sea life are so well known to mem-
bers of the Zoological Society.
.

Postseript to “On the Antares to the West
Indies” in the last number of the Zoological So-
ciety Bulletin: On page 101 of the July-August
Bulletin, I reproduced a memorial from the wall
of the little church at Bottom, on the island of
Saba. This told of four men of the name of
Simmons who met their death in a storm in Sep-
tember, 1918, The perils of life of the brave
people of this bleak-eliffed islet are emphasized
by a letter I have just received from a Miss Sim-
mons, now in the United States, She tells me
that the four men were her uneles and cousins,
and that shortly after this tragedy her father
and two brothers were lost in a storm when on
their way from St. Vincent—William Beebe.
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Peafowls 1n the Zoological

Presented pictorially from the specimens i H
by Laxe 5. Craxna

All ilustrations are from photographs

OLOMOXN is credited as the first owner of
S peafowl outside of India. If this is true, it
is guite in line with his reputation for acumen.
In appreciation of the beauty of this king of
hirds, the ages have followed his judgment. The
readiness with which peafowl have accepted the
conditions of captivity, in all parts of the world
and in all kinds of climate, has made them so com-
mon as to cloud our appraisal somewhat. But the
fact remains that it is difficult to find a bird to
excel them in beauty of form and coloration.

There are two species of peafowl: the Indian
or blue { Pavo eristatus) and the Javan or green
{Pavo muticus). They belong, of course, to the
order Galliformes, and to the family Phasianidae.
In the matter of subfamilies, authoritics differ.
It has long been customary to assign the peafowl]
to the Pavoninae, but in Volume II of Check-
List of Birds of the World, published in June,
198+, James . Peters places them in the sub-
family Phasianinae, which also includes the Old
World partridges and quails, the pheasants and
the jungle fowl.

The Indian peafowl is a native of India and
Cevlon, It keeps to the low country, seldom go-
ing above 2.000 fect. Although it is naturally
accustomed to the steaming heat of such locali-
ties, it nevertheless has the ability to endure,
withont discomfort, temperatures well below
zera Fahrenheit. Tt is this adaptibility which
hias allowed the bird to be enjoved in most count-
ries of the world. The male Indian peafowl is
characterized by the deep blue neck and breast,

July-Angust,

dlertions

. Curator

taken in ¥

1L No. 4

Park

of the Socieby, with o hriel introduclion
of Birds.
ew York Zooblogicnl Mark.

the long, delicate and wenderfully “eved” train
formed by the upper tail coverts, and the fan-
like crest on the head. The female is a dull gray
in general, with the neck and upper breast irides-
cent green.

Besides the typical bird, there arve three well-
known color variclics: the Black-shouldered, the
White and the Pied. By many, the Black- should-
ered is considered as even more beautiful than
the parent form. In the male, the smudgy black
and white of the wing coverts of the ordinary
peacock are replaced by intensely iridescent
black. The blue of the neck and breast, also, ap-
pear to be of a decper shade. Strangely, the
female of this melanistic variation is nearly
white, with rufous nape and dark edgings and
mottlings on the feathers of wings and tail. This
form is generally accepted as a mutation or
sport. The white, of course, is an albinistie vari-
ety, now well established in captivity., The pied
results from an infusion of white blood into the
normal bird, patches of white appearing, most
generally, on the throat and in the wings.

The Javan or green peafowl is quite distinet
from the Indian speeies, and hails from Burma
and Siam, through Cochin China and the Malay
Peninsula to Java, The Burmese bird has been
separated as Pavo muticws speciferus, but the
distinction is slight and is not recognized hy
many authorities. The Javan peafowl] is chiefly
distinguished by the brilliant green of the neck,
which has the appearance of being sealed, and
the long, lance-like crest, as opposed to the fan

[99]
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of the Indian. In the Javan, the female is as
brilliantly colored as her mate, lncking only the
long train. Many females are spurred, as well,
so that among voung hirds or during the molting
season, the sexes are not alwayvs casily distin-
puished. There is, however, a character which
seems to be infallible: a small, isolated pateh of
velvety feathers just before the eve is always

YORK ZOOLOGICAL ROCIETY 101

iridescent green in males and dull brown in
females.

The Javan peafowl is a more delieate species
than the Indian and less able to withstamd low
temperatures. Another characteristic which has
interfered somewhat with the popolarvity of the
species is the savageness of adult males which,

in some instances, may be really dangerous,

ARABIAN
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The map above illustrates the distribution of the bwo species of peafowl. The Indinn (Pove crisfalios) 1= found

in India, including the fouthills of the Himalayas, and in Ceylon. The general area b5 indicated in medium

gray. The Javan peafowl (Pato muticns) comes from Burma (excepting the extreme northerly portionsy,

Stam, Cochin China or French Indo-China, and southward through the Malay Peninsula te Java, missing
Sumatra entirely, The range of this species is printed in dark gray.
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U pper, Indizn peaben on her nest. A= o rule, peahens do pol lay antil lite spring or pearly smmmer. For

nesting sites, they seem bo prefer Ll grass or weeds, in a fairly open <ituntion. mther than e dense cover

of heavy shrubbery, Lower. Eges of Indian peafowl. When hens are at Hberty and allowed to nest where

they pleass, normal chutehes appear not to excesd eight. However, if the eggs are collected as labd. o far
greater number may be produced. Photograph= by Edward K. Osterndorff.
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Upper. lndian peahen with her nearly foll-grown brood, Peahens are excellent mothers and remain with their
broods throughout the first winter, Loscer, Another view of the same family, the mother being the bird in the
foreground. Even before thiz advanced stage has been reached by the chicks, the males are distinguishable by
the blue cast of neck and breast, as compared with the pale green of the females,
Photographs by Edward R. Osterndorf,



18 MU LLETEY Jaebard warwst, 1004

ty of Ehe lmclinn Bdrd.

STEork 1!
=
=

W W

L=
.
-

Male white pe




Vid, raoaxreii, No, 4 VEW YONK ZOOLOGICAL SO0OCIETY EH]

Upper, Close view of white peacock in dizplay. The Brilliant hues of the colored cock are due chiefly to the
reflection of light by highly spevinbized featlior surfaces. { e examlnation diseloses the presence of shadow
“in e white eock’s train. Photogrph by Edwanl R, Osterndortl, Lower. A displaying peacock is oot

b
ensily discournged but a high wind dovs make lire rather difcult for Wm. This bird i= battling saliaotly to
Bold his train erect and at the same tine to maintain his balance. Photogriph by Elwin R. Sanhorn,
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I ppser. The moll is a brying period for the pas nek. He drops Lhe feallers of his tradn in June or early July

and is seldom entirely fit to be seen before the following February, The bird figured is bardly a ereature of

beauty, vet he is making a tentative effort to attract attention. Lewer. Anolber and more advanced stage af

growth. The train Is full and symmetrical in shape but at least another month will pass before the feathers
reach Lheir Anal length. Photographs by Elwin R. Sanborn.
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Upper, The fenthers of the trnin are nob the true tadl bat sioply elongated apper $al coverts, The tail ftseln

i= dlull hrown in color and Mnsetions as a sapport for e spread Urain, ns seen in this plotograph. Tl bind

shown s of the pled variety, Lower. Besides the white, there are bwo obther color varfeties of the Indlan

penfowl. In the plutozraph above, the bird af the lefl is a pled or splicshes], while that at the rieht = o
blick-shouldered, Photographs by Elwin IR, Sanborn.
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£ e Black-shoulidered peacock, Thi= richly-colered bird s commanly aceepbed as o motant from (e normal

in having the blawck-and-white-borred wing coverts repliesd by highly iridescont
alsn, appears o be of a deeper lone. Pludograph by Elwin B, Ssanbormn.  Laicer,

Inalizam, 18 difers chied
Black, Thi general ol
Rlack-shoulifers] peaben, Strangely enough, the consort of the black-shouldered eock is very nearly white,
with paale green neck, a tige of mfes on the oapse gl black edzings on wing and tail featlers, The chicks are
white when hatched, the young cocks becoming darker at each malt, Photograph by Edward R, Osterndor.
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i s rest is Lo
nppearance of a single fenther, Photograph by Elwin

Fol, xxcvii, No, 4
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Upper, The pencock luis become o symbiol of vianily and the eoneeption
thin most popular interpretations of aniosl behavior. On any fine

may be seen displaying for circles of wdmiring visitors, whose pla
efforts. Photograph by Fadward . Osternidorff. Loweer, The petcock’s urge to displny sometimes lends him
Into strange place=, The bind pictured was strongly altmmcted by the tortaises in the runs at the eastern slile

of the Reptile House and during the spring he spent most of his wa
that his Interest wos returned. Photograph by

N EW

VYORK ZOOLOGICAL SOCIETY
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Ppeirs o have o sounder foundation
spring day in the Zoological Park, peacocks
Wdits appear to rouse the birds to ineresed

king hours there, There was no evidence
Elwin R. Sanborn.
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CUpper, A voung fawn, Kepl temporarily io Ghe torioi=e ].':H‘l.|.-i, Tfurmi=lhes a moanenbary diversion from the

tortofse=, Even the preseonce of his lovely mate, whose Interest seems even bo exeecd hils own, is not sufliclent

Lo dleter the white pescock’s curio=ity, Lowrcr, More alert than Lhe !II“'I} tortais=es, e Tawn does some
investignling of Liz own, to the detriment of a peafow] kdyll. Photographs by Edward K. Osterndorif.
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Upper, Battles between peacocks are nelther frequent por very flerce. [n court=hip time, cach Kéeps Lo his
own di=play sround, which he gunrds so jealowsly that it is selden intruded upon. Occasionally, however,
there may be o dispute as to proper ownership but o few quick furries usually end the argument. Lower.
Although the Indian peafowl 13 properly a plains bind and seldom get= higher than e Himalayan foothills,
it i= almost impervioos Lo cold and snow, The bird pictured was nearly buried in soow during the night but
a fight to the ground aml o few shakes of his plumage ket bim with no 101 efects.
Fhaotographs by Elwin H. Sanborn,
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The Toadian aod Javan pealowl cross readily, prodecing hamsd=oeme, fertile hybrids Hybrids between peafow]

and more distantly related species, however, are rare The plistograplis phove represent (e olfspring of an

Tmflan peacoek and o domestic guinen-hen, reared in California and unthl recently lving in the Foological
Park. This hybrid is undoulibedly sterile. Photograph by Edward R, Osterndori.
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The Tide

A brief account of the new tide-recording apparntus af the New York Aquarviam,

Coantrs Hasmins Townsexn

“The waler folliirs (e wi

e it v ereasen el Lle

HE Aquarium at last has a Tide-Gauge,
which shows at all times the exact _\.1_.'|;_‘l_r{'-‘-|.1|.
the sea tides at Battery Park, With an explana-
tory label the tide-gauge will be interesting and
instructive to people who have little acquaint-
anee with the sea; who do not know that the
tide rises and falls twice every day, and that
navigators must reckon with it accordingly.,
The stage of the tide determines the water-
level along the wharves, and its flow and cbh
accelerates or retards the movements of vessels
citering or leaving port. Its aetion is perpetual
because the moon in its monthly course pulls the
tide with it around the world from cast to west
and the earth burns on its axis daily from west
to east. The sun also pulls the tide but its influ-
ence is less than half that of the moon beeanse
of its immensely greater distanee from the earth.
When both are on one side of the carth and in
line with it. the tide is at its highest, Tt is then
called a spring (high) tide. The terms new-
moon tide and full-meon tide are also applicable,
When sun and moon are not in line with the
earth they pull at cross purposcs with the re-
sult that the hehavior of the tide keeps chang-
ing until they are again in line with it. At its
lowest it is called neap (low) tide, the sun be-
ing at right :lligll:.'.-i with the line of earth and
moon. While there are two high and two low
tides a day they are nearly an hoor later from
dav to day.
The tide has an effect on many coastwise in-
dustrics. It fixes the periods during which clam

i,

sifeatlo arith feid 2 px
=Wl IV e,

diggers amd oyster tongers may operate; fisher-
men in different loealities along shore keep in-
formed on its movements to get the best resulls
with nets and lines, beeause fishies move inshor

the water rises, Formerly there were mills
whese power wheels were turned by rising and
Falling tides, In rivers such as the Hudson for
instanee, where the influence of the tide extends
above Albany. vessels can move with it advan-
tigeously, When the tide is temporarily station-
ary at high and low water, steamers may dock
ot leave without diffienlty. At other times they
may require the help of tughoats.

Navigalors of all classes keep the run of the
tides by consulting the tide-tables published an-
nually by the government. These decuments pre-
dict the movements of the tides for many loeali-
ties, by day, hour and in fact, minute, for the
whale year. They are obtainable at all ports, so
intimately are the lives of maritime folk con-
cerned with the belavior of the tides.

The United States Coast Survey has self re-
cording tide-gauges at many points along the
coast which automatically register the move-
ments of the tides at cach locality for scientific
study, The simple tide-gauge at the Aquarium
shows merely the level of the tide at the par-
ticular moment of observation.

Were the surface of the earth entirely cov-
ered with water there would be no irregularity
in the movement of the tide-wave following the
moon. But the presence of continents, the ir-
regularity of coast lines and varving depths of

[ 123]



The tide-zauee recently Installed in e Aquarivm. Besides showing the helght of the water, there are various
otbeer items movrked oo the senbe, =uch a= menn low water and extreme bigh water, Photograpl by 5, C, Dunbon,
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An extreme high tide ot e Battery, The water s within a few inches of the sen wall. A stielit, further rise
wirtled fsemekate Battery Park, Platogeaph by 5, C, Dunlon.

wiler along shore produce complications. The
tide is never the same in any two places. While
its ordinary rise and fall at the Battery is only
about four feet, its range is nearly twiee that
at the head of Long Island Sound and nine fect
at Boston, There are places where owing to the
configuration of the land, the tide riscs to enor-
mous heights, as in the Bay of Fundy. At the
Atlantic end of the Panama Canal the tide lias
a rise and fall of only a foot; at the Pacific end
its range is from twelve to sixteen feet. There
are rivers where the rising tide sweeps in as a
dangerous roaring breaker, The flood tide is not
confined to the side of the earth next to the

moon-—there is also high water on the opposite
side of the ecarth at the same time, the moon at-
tracting the carth itself, leaving the waler sag-
ging on the other side. Thus the revolution of
the earth gives us two tides a day instead of
one, Tides are always liable to variations caused
by wind and weather,

All this is an old story to people who know
about the tide. It is told here for the benefit of
the really great number of persons who do not
know. It is a mere sketeh of a vastly compli-
cated matter which considered in detail, would
fill and has in fact filled volumes.

The Reproductive Habits of the Painted Betta

A relative of the Siamese fighting fish, new to aguaria,

C. M. Brenen, Ju.

N the pursuit of certain studies on the repro-
ductive habits of fishes particular attention
was given to forms that showed especially elabo-
rate behavior in regard to eourtship, care of
young, or other features of procreational activ-
itv. One species considered in this connection

was the well known Siamese fighting fish, Betta
splendens Regan, Prior to spawning the male of
this specics constructs a nest composed of air
bubbles which float on the surface of the water.
The bubbles are covered with some viseid seere-
tion in the mouth which gives them sufficient
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An nnamed species of Befta gatlering its eggs. The lower flsh is e female whiel hns just ejerted e cees
fromn Iver mouth for the male, Six of them may be seen as white spots immediately above her Bemnel, “The make.

i the left, is about fo take them in hiz meuth where they will remain until the flshes hatehing th
hie able to eare for themselves, Phiotograph by 50 0, Duanlon,

erefrom will
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permanence for the function which they are to
serve, Alter the nest Lhas been boilt the male in-
duces o female to come under the construction
where spawning takes place. The eggs are heav-
ier than water and consequently sink. The male
cavefully gathers them up in his mouth and
tucks them in the mass of froth constituting the
nest. Here he gunrds and protects them and re-
turns any which may fall out, This enre is car-
ried on until after hatehing and until the voung
fish arc able to shift for themselves, The above
epitomized account is well known and has been
dizeussed ot length
studcuts
'!'|I-':'-' Are: Twao L:lliia' --;::u Cies -'-.|:|.'.!l.'I||':I'i1,' 'l.l.'itlll
tluat

fLrz 1 5400

considerable Iy various

thus o are sometimes kept in aguaria but

Hetta bel-
liea Sanvage s reported to breed in o manner
essentis ||_- similar to that of the Siamese ﬁ:_l:ht—
ing fsh. Mr. R. W, the Steinhart

Aquarinm. who has had this species under ob-

4l known, Une of these

Lanier of

servation assures ns that sueh is the ecase, The
other, Hetta pugaar (Cantor) is reputed to have
the habit of incobating its cges in the mouth of
the male. Since this would appear to be a dis-
tinctly different form of reproductive habit, ef-
forts were made to obtain some specimens for
study. In this connection the mood services of
Mr. C. W. Coates of the New York Aquarium
drawn upon. elffort he sue-
ceeded in obtaining twoe lots of fishes trans-

WETe After some
mitted to him onder the name Beita pugnaa.
The first lot, four fishes, were obtained indi-
rectly from the “Aguarium Hamburg” a com-
mercial lonse. They were supposed to come
from Johore. These proved to be oral ineubators
but they were not Hella pugnar. In regard to
the identity of these fishes Tir. G. 5. Myers of
the United States National Musenm was con-
sulted, who with his superior acquaintance with
labyrinthing fishes is convinced that this first
lot of fishes represents an unknown species,
while the second lot was not Hella pugnar
cither, but still another species. Hefta picla
{ Cuvier and Valenciennes). The exact source of
the latter fishes umfortunately is impossible to
aseertain at this time, at least. The specimens of
Betta picta, which we may eall the painted
hetta, were the gift of Dr. K. Kuiper of the
Hotterdam Aquarium and were brouglt to the
New York Aquarium through the kind efforts

BRULLETIX
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of Mr. J. F. Emde. To both these gentlemen
this Institution is grateful once more for their
continued cfforts in securing rare specimens in
its behalf,

The specics, as yet unnamed, showed habits
that rather clearly indicated the mode of origin
of oral incubation in this group, The male fish
would seleel some site, usually a tank corner
and perlform in it almost exactly as though the
site was roofed with a bubble nest. In the pair
studied both sexes picked up the eggs and car-
ricd them to near the surface of the water and
there spat them out and upwards as though dis-
charging them into a nest. The eges. of course,
simply fell to the bottom when they would be re-
tricved and the performance again gone througl,
This might wo on for half an hour after which
time it would be given up, In each case finally the
male held all the cggs in its mouth, It seemed
that at times the female deliberately transferred
the cgus she had to the male, At least slie was
noted to spit the eges out only near the head of
the male and then to pick them up again only
if he failed, It is not difficult to imagine how
such a habit conld have arisen, The loss of the
ability to build a bubble nest or a shift in environ-
ment to a place where a fragile froth raft could
not be suecessful would readily account for the
observed behavior, The failure to find a suitable
depository for the eggs could then colminate in
the simple retention of them in the mouth—oral
incubation.!

An assumption that the evolution of these
habits moved the other way could hardly be ar-
gued, for the gronp of fishes to which the Betias
belong are marked by their building of froth
nests. This is common to many of them, where-
ns oral incobation, within this group, with pos-
sibly two exeeptions (Luciocephalus and Sphae-
richthys) is confined to the genus under discus-
sion.

The reproductive habits of the painted betta
are rather similar to those described above but
they are not as clearly marked. The male simply

18ince this wis writlen an article by W, L. Brind haz appeared
In Aquatie Life 18(5) 05-08 describlng the breeding of this
fsh under the nmme Sedda pogwne, 1t s in cssentinl ngreement
with the nbove, the slght deseriptive diferences probably
being refernble Lo individual differesces in the fsbes, Tl
L mens were recelved from the same source and Mr. Rrind
;r::‘lﬂl;!l::rn Et‘tﬁlltil dra#rlp!im: un,IIIi thcllul:;iHHt"!:mn Ihlglt‘i.llr

or Mr., A. Ramsperger. According to thi= The spec I
habits dowing streanms where froth nests could handly be
useful, The Slamese fAghting fish on the other band breclsin
rice flelds and other <t winlers.
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Upper: The painted betta, Belte picto, o new fish for the home dume. Thae male in the upper left, The

photographs secompanying this article are apparently the ficst of this species and we believe e specimens

ich are in the New York Aquarium te be the only ones in Ameriea at least, Loweer: A male painbed betta

a mouthfol of ineubating caes. While the eggs are developing thee fish spemils pearly it= entire time
resting quictly nmiil water weeds
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gatlmn.'d up the perees anud swam off in the actpal
spawnings observed, The courtship and embrace
is similar to that of both the Siamese fighting
fish and the undeseribed Befta. 1t would conse-
quently seem that Bette picta had moved fur-
ther away from the nest building habit, having
“forgotten™ cven the vestigal ceremonies previ-
ously diseussed. s with all such fishes e
brooding individual takes no food for evident
mechanical reasons,

The painted betta is about the size and hins
the general appearanee of the Siamese fighting
fish, althongh the pattern and  coloration  is
somewhat ditferent, Sinee it has been demon
steated that the Siamese fighting fish will al-
tempt to court objects far more different from
it than the painted betta, some cxperiments
dle-
spite their superficially differcut linbits wonld

were made to determine if these tvwao S L Cies,
attempt to eross breed. This was done nel with
the desire to produce
study the interaction of the vepradociive

!l.l' bireirds  basl miore L
s,
No matings occurred but there was an extensive
courtship that scemed. however, onlyv to resall in
confusion. The most interesling ease was ob-
served between a male painted betta and a fe-
male fighting fish, Courtship procecded almost
to the point of spawning. Here the female would
back off, swim around and eve the brilliant male,
The impression could not be avoided that the
female was puzzled. if such a word ecan be ap-
plicd to a fish, at the stupidity and unwarranted
behavior of her suitor.

Although there are fourteen species of the
genus Befla, not including the as yet unnamed
one here mentioned, few have found their way
into aquaria, but all that have seem to be well
adapted for such an No one
apparently has ever reported on the habits of
Betta picta in an aguarinm, nor has it been
previously mentioned in such connections up
to this time, being merely the name of a recog-
nizably distinet species in regional and system-
atic lists. The Bettas thus far kept in aquaria
may be listed as follows:

environment.

Common  Name Scientific Namie

Sinmese Fighting Fish Hetta splendenas
- Betia Lellion L

flefta pugnoe

Painted Betta ftetta picta

- fetta fuseea

BULLETIN

Tireeding  ahits
Duilds froth nests,

Corries s in o month,

Retta sp.(3) 5

s plembee plicbalor, 10

It is thos evident tlhat ont of a possible fifteen
only six have been kept in agquaria, Tle last one,
Betta fuses Regan, ineluded on the authority
of Do Myers who informs we that e has
only seen the name listed in some of the older
Cioerman aguarim :‘rltzlltiglll'ﬁ. Furthermore, e
status of Betta poaguar is uncertain. Possibly
the fish to which this name properly refers
hns never been kept in aguarin. Since the five
of which the habits three enrry

eas in their months while only two ineubate in

are kuown,
nests, it is possible that eventually it may be
demonsteated  that oral incubation s the role
inslewd of the exceplion in this genus. This is
written on the assumption thal the troe Helta
prgues actually has been kept in aguarin and
that it is a valid species.

The best known species, the fighting fish of
Sinm, appears from time to Lime under o wide
varicly of names and fishes obtainable in Amer-
iean agquarium shops show mueh variation, These
I|:I.':'il.'1jl'-\-

are merely ooosingle species selee-

tivelv bred o ornamental purposes, It Is so
well known that it aead searcely be mentioned
that the common name s derived from the ex-
ceedingly pugnacions naiure of the males, which
are sometimes nsed foe Csport™ after the man-
ner of game cocks

The painted betta i tar less ql.lurrt'l.b-'urnv anl
is an exceedingly timid and nervous little fish,
in fact, being so shy that a elose study of its
habits is not easy. While not as brilliantly col-
orid ns the domestic varicties of its quarrclsome
cousin it comparcs favorably with the wild an-
cestors of that species. Then too there is a very
marked change of pattern and color with emo-
tional disturbanee, Most prominent and perma-
nent is a broad iridescent blug band along the
edge of the long anal fin, This color is on the
membrane of the fin and the rays which eross
it are a deep maroon, Sometimes rows of bright
bluish green dots are present on the sides but
more often they are replaced with four broken
black stripes on a light background, The tail is
most frequently edged with maroon and the dor-

{rigin

BTN

Perak, ete.

Bormeo—a questionahle species,
Singapore, ete.

Johore

Sumatra. ele.
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rad An ipcubating male painted betta with an unusually irge mouthful. The swollen basket-like *jowls™
able procevdings. A female, to the right, has been pursuing
thy A male

give mute testimony of the apparently uneomfio
It may b poted that this dsh is distended with roe that it scems desirous of shedding.
stta showing its siriped plisse. This eoloration is more commonly scen on female fish but occasionally
ay =eh o pattern, (e) The hubhle nest of e common Sinmese figh fish In the cormer
v is gunriling its nest fall of eggs,

B dlisp Ly 1 r [
rium, This malbe, which i= clos¢ to the wild uncultivated
Fhotographs (B and (C) by S0 C, Dunkon,
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rifern Soutl America amd depends

upon (15 well developed teeth for Foam] amped il

watug erppro, 1 non-electric relative of the eleetric eel, This fizly ocours over mo
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r..nl with an iridescent green. As in most such
fishes the female is comparatively somber, be-
ing most frequently a pale tan with horizontal
dark stripes. Since the painted betta is easily

W

Electric eels, Electrophorns electricus, from Brazil. The swelllngs mear Hhie hesds of bhese sl
wes of electricliy s each aller |

stomachs. These fsh are Mlly conscious of dische

SOME ELECTRIC FISHES AT
THE AQUARIUM

C. W, Coares
Iustrations from photographs by 5. C. Dunton

ROM time to time the Aquarium receives

and exhibits specimens of the various elee-
tric fishes. T'here are a number of these but. in
general, they have not a great value as exhibits,
for they are given to hiding in the sand or
rockwork in their tanks. If they have neither
sand nor holes in which to hide, they usually
die. Their electric powers are quite curious and
not entirely understood, although all of these
fishes have been the subject of much scientific
consideration for many vears, and we know
where they generate and store the clectricity,

In the electrie cel Electrophorus electricus,
from northern South America, of which the
Aquarium cxhibits a specimen about five fect
long. the clectrie organs are known to be three
pairs of muscle-like tissue, the chicf of which
extend from just behind the head almost the
whole length of the body on each side of the
back-bone, The secondary organs, called Hunt-
er’s organs, are smaller and run parallel to

AOO0LOGICAL
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bred and the young hardy, of a peaceful dispo-
sition aned rather attractive, it is oot unlikely
that this species might gain considerable popu-
larity among home aguarists.

i imcdicata full
ul are ot ndversely

these, but closer to the anal fin, The third elee-
tric organs are called the Bundles of Sachs and
are located along the large electric argans in
the latter half of the |'|1I-|_1:|.'|_ .

Dir. Carl Sachs made s serics of experinments
with this fish in its natural
the rios Orinoco and Apuré—in the latter Lalf
of the nineteenth century, hut unfortunately he
died before he had time to make a full report on
his observations. He does state, however, that a
shock may be received in four different ways—
by completing the are; by conduction; by direct
contact, and from the waler in which the eel is
discharging shocks. Where clectricity is pro-
duced by ordinary means, it is neccessary to
make some contact with the ground, if the eir-
cuit is not complete, before any shock is felt.
In the case of all the electric fishes handled, we
have found from our own experiments with these
ereatures Lhat one may be securely insulated in
every way, cxcept one contact with the fish it-
self, and still feel a very considerable shock.
One report of somewhat doubtful authenticity
gives the value of the shock of the electrie eel
at about six hundred volts, and while this re-
port may be doubtful it is a fact that a shock

cnvi ronment—aon
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is sufficient o completely paralyze the museles
while the current is still Howing., Faraday, the
famous physicist. found that the average shock
of a fish about four feet ]I!'II._'_'| Wits n.|1'||:|p.'|.|';1|r5|,' Lun
that wiven ]1}' I ]rr|[1|'|'_1.' of fifteen ].l.'_'l.'iil.'ll jurs
with a surface of 2.258 square melres loaded to
their maximum capacity,

An interesting thing about the eel is thak it
o, .|_E:|r;|,1'|.'||t|_'l.', I'|,'3-_‘1'||'|.'I[|;' thie HIWT of the ear-
rent it eeleases. This may be demonstrated by
using an cel whicl is comparatively tame, in

which case the el wil ase o small shock il

it is stroked or pushed about in the water I'_'l its
!\\'l'lh r. Dbt will pelease n i|'|l'.:!-.. ing shovk if
it iz feartful, as when it is about te be moved
and finds itself in ek, The only sucecssful
way te move such a fish, whose clectricity will
Hiow alonge an ently perfectly dry wooden

net-handle, 5 to suthiciently disturb the ecl for

a period of an hour or so to stimulate it into
wiving off all its electricity. when it may Lo
handled with impunity bhefore it ecan gencerate
any further supply. This may take about twe
hiours. Further evidence of the regulatory pow-
ers 15 offered when the feeding habits of the
fisli are watehed. It will not eat dead fishes at

all, but will send out merely enough electricity

LLETILXN

Septe v rdbefader, 1535

to paralyze its potential food, When {ood fishes

with varyving degrees of tolerance against clee-

tricity are used, the el afler two or three at-
tempts will determine the correet amount of
clectrivity to diseharge to paralyze the food,
amd not kill it. or stimulale i1 inlo swinming
rapidly awny, The eel, in the Agquarium at least,
foond, Tt
lie in wait until the food fishes approaeh

will seldom, if ever, swim after its
will
under their own [HIW LT, After ome or two shoceks
have been released by one eely inan attempt to
fecd, all the vels in the tank will swim aboul the
same spol in great exeitement, and any food fish

which swims out of the immediate vicinity of the

active cels is

guiibe cale until it swims before the
e,
I"'l"'\- I 1V,

The

copitor oroatis for receiving electrie shoeks and

apparently, some special re-
et £l oiree, for if one cel is stimulated
into releasing a4 shock it will swim rapidly away,
and return later, perbaps, to investigate, Before
the first one returns, however, all the other ecls
in the tank will
come to the place of its origin to investigate.
This was noticed I'u']'u'."lh'tllj.', for it was found
NECCSSAry, lack of

searching for food, to wail until one

have received the shoek and

because of the interest in

cel was

Duorsnl nepect of Uhe eleetrie torpedo brought to e Aquariom from East Africa by A AL Vidda,
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Ventral aspect of the seme spechnen shown on paze UL Broungehd Trom Fast Alriea,

within reach and then drop a bit of meat or fish
on its nose. It would discharge, seize the food,
atdd decamp: but the other eels, no matter how
dormant, or how far away in the tank—which
nediately

was twenty-cight feet long—would i
come to the spot where the food was dropped
and regular feeding would then take place. A
check on this was made repeatedly by dropping
a small pebble on the back or tail of an eel,
ausing it to discharge and swim away, and in
ase all the other eels immediately would
el spot where

every
he swimming about, under the ex
the pebble was dropped. There ean be no ques-
tion of markers being noticed by the cels, for
the pebbles were dropped through iron grill-
work and in different plag w5 at the
hiead, the back, or either side of the original
cel—and the small splash of the falling pebble,
or the rings cansed by its entrance in the water,
hiad no effeet at all unless the pebble actually
touched the eel and ecansed it to discharge. The
discharge of clect
otherwise affect the other vels. they probably
having a tolerance for ecach other's shocking

ps—sonebin

tv by one ecel does not

power,
The discharge of clectricity by the eleetric
catbsh, Malopterures electricus of Africa, how-

ever, causes considerable disturbance to other
electric eatfish within range. This phenomenon
has been noticed from the first that clectrie eal-
fish have been observed in aguaria, amd all sub-
sequent ohservations seem to bear it out. RRe-
cently, tank space being somewhat at a prem-
inm, we tried keeping two of these ereatures in
the same tank, giving them aquaria which were
quite large in comparison to the size of the fish
and with many caverns and holes arranged in
which to hide separatelv. We also tried to keep
one male and one female together in compara-
tively large agquaria, but whenever more than
vne electrie eatfish were kept in the same aquar-
inm the net result was the same—within a week
there was only one alive. In a state of nature the
fish must at least pair for mating, but whether
they then develop a tolerance for cach other's
electric powers, or cease discharging electricity,
we have no present means of knowing,

The value of the electrie power of these fish
is somewhat different from those of the clectrie
el which uses electrieity both as a means of
catehing food and as a defense. The eatfish does
not, apparently, use its clectricity for catching
food, but merely as a defense, There is a dis-
tinet difference between the feel of the shock
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The clectric eatfish, Molopterarns electeicns, from Africa, Although the tank was very large the flsh con-
reznted in one small cavernoes strocture of the rocks, a dangerons massing for them since they apparently
leive nn lolerance for each other's electrieity.

of the electric ecl and the electric catfish. The
former is vigorous and prolonged, and if ome
seizes hold of the fish with the hand, the musecles
are contracted and one will be unable to let go
again, whereas the shock of the eatfish is simi-
lar to that from a high tension medieal battery
—sharp and stinging, but of the shortest dura-
tion. In respect to the former kind of shock we
have been informed by sailors and collectors of
fishes who lave brought cleetric eels to us, that
they have lost a good proportion of the collee-
tion through persons who doubt the electric
powers of the fish and catehing hold of the ani-
mal are unable to let go. As the muscles of their
hand and arm eontract, the fish discharges more
eleetricity, which in turn eauses a further con-
traction., only to be broken when the fish has
been almost squeezed in two and dies.

The shocking power of the torpedo or electric
ray of East Africa, seems to resemble that of
the catfish, although this fish uses its power, to
some extent at least, in its search for food. One
specimen recently exhibited in the Aquarium
would stun a small fish with clectricity, then

dispose its own flat body over that of the vie-
tim, and gradually work the stunned fish into
its mouth by a series of vigorous undulations of
its fins. Specimens of the torpedo are also difli-
cult to procure alive, because of the doubt in the
minds of eurious persens aboard the steamers
which earry the fish back, for the rays are in-
cariably poked and handled until they are ex-
hausted.

In aquaria the clectric cel is undoubtedly the
best exhibition specimen of these peculiar clee-
tric creatures, although it is impmsihle to cx-
hibit publicly its strange powers.

i 5
FISH-TRADING WITH SOUTH AFRICA
Coances Haskins Towssexn
THustrations from pholographs by 5. C. Dunton

N October 7, 1932, a telephone eall was
O received at the Aquarium asking if we
would accept a small jumping-fish from Africa.
We said we would be glad to have such a fish
and were then instructed to call for it at a pier
in Staten Island. The fish was the well-known

e
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mudspringer, Periophthalmas Foelrenteri, which
spends most of its days hopping about mudflats
and mangrove swamps eatching mosquitoes, and
the donor Mr., A, M. Vida, chicf radio operator
of the American-South African Line Motor Ship
City of New YVork, and thus began a most profit-
able friendship for the Aguarinm,

Mr. Vida had carried a number of animals of
one sort or another back to New York from his
various ports of call. Some of these animals have
found their way into American zoological collee-
tions, but this was the first time he had at-
tempied to bring back any fishes. He offered to
bring any other small fishes he conld eatel and
handle if we would like them. We were, of
course, delighted to accept his offer and the ship
sailed back to Africa with our high hopes of
avquiring African fishes on its return,

A few small species of African fresh-water
fishes are available through commercial chan-
nels, the fishes being taken to Germany and
cither bred there or re-shipped to North Amer-
iea, but it is quite impossible for us to acquire
large fishes or marine forms through these pro-
fessional collectors so that Mr. Vida's offer was
highly appreciated,

The City of Newe York returned December 18,
1932, bringing cleven more Periophthalmus and
one elawed frog. Nothing further was heard
from Mr. Vida until June, 1933, when we had
radio message offering us o Paranus niloticus, o
large lizard. This we aceepted and sent to the
Zoo, and in discussion with Mr. Vida we found
that he had discovered what many other tray-
ellers have discovercd—that fishes are exeep
tionally diffieull subjeets to transport. He had
attempted to bring back a number of fishes for
us but all had succumbed to the vicissitudes of
ocean travel, the only creatures to arrive safely
being those which required little water. How-
ever, Mr. Vida was still willing to try and was
confident that he could successfully carry fishes
back for us.

With the permission of the ship's officers,
Captain George M. Wanchope and Chief Otlicer
Paul 5. Maguire, the Aguarium installed a serics
of six twelve-gallon aquaria on the ship, the
American-South African Line kindly building a
wooden rack in the radio room to ecarry these,
The Aquarium also installed a small air pup
so that the waler might be easily acrated, and
another attempt to earry fishes was under way,

febra fizh, showing the highly spectacalar amnd attractive markings. The tips of the dorsel spines are reputedly
poi=onous, The slarp spines on the dorsal fins of the bullbends cause acute pain if they are hebld in a way to
allow the fesh to be punctured
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On this teip, Mr. Vida took with him a number
of small loeal marine fishes as a gift to the East
London. Seuth Africa, Aquarium. This institu-
Lion was desirous of oblaining American forms.
These fishes were successfully transported and
in return. Dir. Nannd. Director of the East Lon-
don Aguarium. gave Mr. Vida some fishes for
us. These included the spectacnlar scbra fish,
Plerois volitans, and it was on this trip that Mr.
Vida had the difficulty in feeding them refereed
to clsewhere in this issue. The zebra fsh ave cx-
ceedingly rare in North America and Do

high cash value. At present the zebra
the Aquarivm are about eight inches long

make an exceptionally attractive display. b

siddes the zebra fish, a1 number of glass Bl

fisl = hHi

small transparent ercaturcs that look as if Eliey
are made of glass—and an assortment of ran
cichlids which Mr. Vida caught in the tidal wa-
ters near Beira, Portuguese East Africa. were
donated, One lung fish also was received. This
fish. which breathes air, was carricd from the
African interior in a gunny sack and immediately
mistrated his pleasure at being in the water
again by eating a smaller lung fish which was
already in the tank in which he was placed.

On Mr. Vida's return to Afriea after this

A vworner of the radio reom of the Motor Ship City of Newr York showin,

YORK Z00LOGELILEAL
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trip he ook with him another small eollection
of West Todinn and loeal marine fishes Tor Dr.
Nanni's collection, During this castward leg of
thie viyae, tlie ﬁ!l'i]l calleed at the Island of St
Helena and Mr. Vida added @ sumber of loeal
fishes to his tanks, Part of this collection was
siven to the Fast London Aquariom and part
brought back to New York. Our share of these
veluded & number of Five Fingers—a speeies of

Abadefdul which derives its local name from the

wravish bands across its bhoddy which look as if

they were the fmprints ol clotelhing hand ;—
number of
berapon Dy, Nanuni

save Mro Vida two black-footed penguing and =

Ewvan ey ill'l.l'|_l.' el fisbies, aned

[n exchanwe for our fs<he
This consiecmment  arrvived

number of  fishes.

sufelv in spite of a very stormy ane cold cross-
ing, reaching the Aquarium, via Boston, in De-
comber, 19333,

A further collection of Afriean and St. Hel-
ena fishes reached us in March, 1984 This; com-
prising 188 speeimens of cighteen speeies, was
the largest to come to hand, and included one
lung fish, one clectric torpedo. some new climb-
ing perch. and a collection of young fishes of
species rarely, if ever, exhibited in America. Mr,
Vida, however. reported that he had not cnongh

]

part of the series of aquarin ol

soane Angel fish from the New York Aquariom enroute bo the East London, South Africs, Aquariam,
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tanks to carry the fishes available to him, and
so, with the permission of the ship's oflicers, two
fifty-gallon tanks were installed on the after
part of the bridge deck of the liner,

Again a small collection of local fishes were
sent to East London Aguarium, and Dr. Nanni
n'n‘i]ﬂ'ﬂr.'l.tnl withh an and six =mall
zebra fish, Mr. Vida alse made a collection of
fishes in St Helena, Beira, Lourenco Margues

vetopus

and Durban, but this trip wos not so success-
fully completed for the radio apparatus went
out of order and the fishes could not be attended
to as much as they required. The zebra fish,
some clown fish, an African porgy, a carabella,
and some infant croupers being all that trav-
elled safely,

At the varions ports of eall @ number of na-

YORK #00LOGICAL
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tive fishermen have been enlisted by Mr, Vida
te colleet fishes for ws, These men will be paid
i the most valued mediom of exchange in their
locality, whicl varics from cigarcttes and candy
to old overcoats amd suits of dungarees, such
articles apparently having greater value than
curreney, Already  several outworn  garments
have been changed, theough the ageney of Mr.
Vida, into very attractive vxhibits,

At the present writing four penguins and a
|||jL:||:l-|' :||_' .".|||s.".:|‘|i ||r-' :'I-luinr H]I.Zi]-}
{“Ffl.llr of Newe York cu rouke to the New York
Aguarium, These are due here about mid-Ohe-
tober. We are very wmnch indebted to Mr. Vida
for his efforts on our behall and ta the owners
and ofhcers of the vessel for their interest and

fishies  are

assistance,

THE ULTIMATE IN TAILLESS FisH

C. M. Brrpen, Jn.

ERSONS that are concerned with the han-

dling of fishes in one way or another en-
counter from time to time individoal specimens
that evidently have been seriously injured and
recovered with only a scar or some deforma-
tion to tell of some old time misadvenlure,
Among such cases are specimens that have lost
the tail fin completely or in part. Superficially
these are rather striking since the caudal ap-
pendage is so intimately associated with under-
waler locomolion. It is evident that, neverthe-
less, these fishes are able to survive despite this
apparent handieap, Scattered through both sei-
entific and lay literature pertaining to fishes
may be found numerous refercnees to specimens
mutilated to this extent that were caught along
with normal members of their kind, Probably
every ichthyvologist has seen one or more case
of this sort and many have considered them of
sufficient interest to warrant a report. The pres-
ent contributor in looking over old papers finds
that hie has pn:'rinusl_r mentioned two such cases,
one a Panamanian ereck fish, Piabucina festac'
and the other a mention of numerous instances
of the kind in the pearl roach, Seardinivs ery-
thopthalmus which appeared nine years ago in

1 Breder, €. M. Jr., 1025, The Fishes of the Rio Chucunmgue
Drafnage. Kastern Panama, Boll. Amer, Mus, Nat, TIist, 57

(3] :B1-176,

this Burierin.® One of the most interesting of
such instances was mentioned by J. T. Nichols®
concerning a large tarpon, to mention only one
reference to the literature of the subject.

The origin of these injuries is clearly eaused
in the main, if not entirely, by predatory forms
biting entirely through the posterior portion of
a fish they had attempted to catel. The dying
fore parts of a fish is not an uncommon sight
where predatory forms are active, as can witness
any West Indian fisherman, who frequently, to
his dismay. draws up part of a fish on the end
of his line. Usually this is evidence that some
passing shark has helped itself. Sometimes the
fisherman gets only a head and sometimes sharks
are too abundant and active to make continued
tishing worth while. Fishes injured this way
were elearly in distress, having been hooked
before being attacked, but it is not an uncommon
sight to find similar cases of free fishes sharing
a like fate. This is especially evident in the
case of schooling fish when active predators
slash right and left among them. Of course only
those few with no vital organs destroyed stand
a chance of surviving. Of the latter, it wonld
3 Breder, . M, Jdr., 1025, Tallless Pearl Roach. Bull. N.Y.ES.

2R (i} ]

5 Nichols, J. T., 1921, The Miami Aquarfom, XNal. Hist. 21
{4 2R58-00,
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fd A tabdlless rownd pompano, Troehinobies foleafus, The injury resulling in (e loss of the Gl el com-
pletely heabed and the fixh wins active and alert. It swam rapidly by emploving the dorsal and anal fns for
?_urptmr_.. of propulsfon. Thi= f:h measured 3= mm. over sl (b A =pevimen of fhe common pompEne,

rchinel wa corolive wounded by a young blucfish, This speeimen was found in o dying condition as were
spviernl others nfler the passage of a =sclwool of =patppeer=. Note the =imilarity to the injury on (he roand
pompape that =survived, del A tailless red bimd, Epinephelies guttatus, Thi= specimen taken ot Key West,
Floriida, hard evidenlly lost ite il in its early youth, Note how both the dorsal and anal fins have grown
tckwan] and form o substitule for the lost tall fin. This fish Uved for aboul o year and o balf in the
Anqupriom, sl wis able to hold it own with normal tank mates. Platographs (A and 03 by 8, 0, Dunton.

I

|
-
|

|

e
A
¥
b
o
a
"

=t




P, v, No, 3 NEW YORK
seem that few of those could compete with
whole, uninjured fishes bot the fact is. nevertle
less, a pereentage evidently do. Bearing on this
are some observations made on the eelative .\'|Il.'l.'I;|'\
of tailed and tailless pearl roach. AL no time
could any ditference in speed of swimming be
noted by the writer between two such fislies.
was that the tailless one

The differcnce noted

swung its stump through a wider are which
it conld more casily do. being minus the resis|
the fan-like tail. This

with somye hesitation in a technical paper on fish

ance of was discussed
locomotion.! Sinee then this subject has been
studied in experimental detail involving the use
of motion pictures for analvsis by Dr. J. Gray
of Cambridge. England. It is with considerable
satisfaction that it may be reported that his
studics have borne out these superficially un-
likely observations.

Sinee the above mentioned matters were dis-
cnssed in print. twe other cases came o the
author's attention on looking over incoming speci-
mens at the New York Aquarium. One, a hind,
Epinephelus guttatus (Linnacus i, is illostrated
herewith and shows the deformation very well.
In this case the posterior portions of the dorsal
and anal fins grew longer and drew around rear-

ward, replacing to some extent the lost tail fin.
This oecurs only in fishes of the “ordinary’" fish
form such as the one illustrated. The other casce
noted above was a large green moray, Gymuro-
thorar funebris Ranzani. This fish with its sim-
ple eel-shape presented no such peculiarity but
was simply truncate behind and nearly a third
shorter than others of its same diameler,

The oceasion of the present remarks, how-
ever, does not coneern the above fishes but re-
fers to o truly remarkable specimen received
at the Aquarinm during the preparation of this
Briemis. As the title sugeests it is ecrtainly
the ultimate in tailless fish. This specimen, a
voung pompano, Lrachinotus falcatus, as shown
in the accompanying photograpli. not only lost
its tail but the major portion of the posterior
part of the body as well, and parts of the

i Breder, C. AL Jr., 1826, The Locomotion of Fistes. Zoologhen
b (51 :138-285.
iGray. J.. 1833, Studies in animal locomotion HI The pri-
teive meclunism of the whiting {Gadus merlingus) Joarn,
Exp. Biol 1o (4):381-100, 1933, Directional Control of Fish
Movement. Proc. Hoy, Soc, Lomdon, 113, 115125, 1638, The
museu bar movements of Ashes. Proc. Roy. Instit. Great Brit.
April 2=:1-82,
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If the wound lhad been

ever so slightly forward of where it is, the vital

dorsal and anal fins.

o snch

|'|t‘:l_-".':t|-. '\.'I.||I,J||] |:_-|1,'|- ]h.'l.'JI- irl'l.'II]'.'q'll i

curivsity would have reached us. The skin had
completely covered the wound cutsed by the
severance of the afler parts of the fish.

The outline diagram illustrales the physical

diferenee  between this abbreviated  specimen
ud a0 normeal e of like size. It is to be
poted that the depth of the lods liis inereased

er ti s hunching

somew hats due presumably o
o the mmscles after r|.-_'|1' sevetmiee or Lo their
L R R iy :|-||:|||,'|'.t LiEciasy of soie THaceis
tomed strain being placed upon them, The fore-
hieadd thus appears to be somewhat coneare, The
form of both the dorsal and anal fins ditfer from
tlie normal, so that most of their extent is along
a vertieal line, In this position they are able
to offset the loss of the tail fin te an cffective
extent. This healed its
woutd when it was brought to the Aguarium in
a living, active state from Islip, Long Island,
by Mr. K. Atwood rd. Although it died a few
reason Lo associate its

fish had completely

days later there is no
demise with the fully healed wound. It may be
mentioned that fishes brought in by persons
unfamiliar with the technigue of caring for ma-
rine specimens, although always appreciated,
frequently dic in a short time.

Some the  writer the
growth and behavior of voung bluefishes in these
pages.” In this connection there was figured a
v, Trachivotus carolinus,

VEATS  agii Ih.’ﬂ'll-‘\"\'!'ll

FOUTE COMmMOn [0
that had been nearly bitten in half. This speci-
men was nearly dead when found as were
numerons others. The illusteation is here re-
peated for comparison with the specimen under
discussion. It is ditfenlt to avoid the conelusion
that this one too was snapped at by a “snapper
blue.” It so happens that in local waters there
are no other common fish that would be likely
to snap a fish in two in just such a fashion.
The development of the remaining vertical
fins in fishes so injured is. perbaps, the most
interesting feature of them. If the dorsal fin is
far forward and enly the anal fin far back
enough to be involved. this tends to turn up and
replace the lost caudal fin. The tarpon, pearl
roach and Piabucina previously referred to rep-

8 Breder, ©0 M, Jr. 1825 Growth of young hluefish, Bull,
NS 35 dd)irslaasa,
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Ihi FTenthiards fers o flsh that has the anal fin fused with Uwe caudal in such n fashlon 68 o
spiEziest thie didrection in whicl a Tailless fish with o long anol tends to develop. Photogeapls by 5. O Duonbon

Dimgram of the tallless round pompano (e shown o the secompanying photogeapl on poge 142, This =
overbeld on the outline of the normal sl for porposes of coanparison,

A tarpon, Torpon afloaticns, that has lost its tail and io which the anal fin serves I s steal. Coog
Aeure with thal of the mon feallwerbnek above. ATter Nelals (18210
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resenl sueh cases. Fishes in which both dorsal
and anal are involved as the hind amd pompana,
here illustrated, show the anal growing up and
the dorsal down, In the first type the vertebral
column deflects upward but in the sceond it
remains  horizontal, being  acted upon  abogt
cqually from both directions. As Mr., Nichols
has pointed out the tipping up of the vertebral
column sugrests the mode of evolution of the
normial fAsh tail, In primitive bony fishes this
column  extends along the dorsal cdge of the
tail and whily: relatively reteacted in the ad
vaneed forms still retains the tipped up eon
dition internally,

that have
acuminate tail the regencration is ustally

In varions fshes pointed or
i1l it
the severance Las not been fos far
The ..r:'r..ll'n.-l'-rn WX

M'.-'.’I"r|'.'a_||'--.|:':a.'-1 and the knifefish. ['u'_.ll.'.l.'.l_u._lrr,l_-:- o

normal if

forward, African  lungfish,

fais,

are examples of this sort. All this would saraesl
a study in the stresses and steains of a mechay
ival nature set up in a body composed elijeHy
of structaral supports ( bones ), lashed together
with elastic thongs wnder tension (muscles).
The parts left, when some elements are re-
moved. then realign themselves according to
physical laws, upon which are superimposed a
development along new lines dependent on wlhat
way the organism attempts to
remaining parts to compensate for those lost,
Any eripple, human or otherwise, operates along
this same pattern with the consequence that hoth
bones and museles become developed in un-
expeeted ways. These are “unexpected” only

exercise its

in so far as we are unable to follow the strice-
tural siznificance of the numerons interlocked
parts of a vertchrate. I these were sufficiently
understood we coold doubtless prognostieate
just what development would follow the re-
moval of a given clement. In this connection
the form of the featherback, ,\‘n!optnrns afer is
pertinent in that it normally hears a marked
superficial resemblance to tailless fish in which
the anal fin unl_\' rr}r!-‘lﬂ:s the eaudal. This fish
has a nolably small and forwardly placed dor-
sal and a long anal fusing with the tail fin,
Very likely if the mechanics of the deformations
discussed were theroughly understood such infor-
mation could be applied with profit to the study
of the development of the great diversity to be
found in the bodv form of fishes,

YORK Z00LOGICAL
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THE NEWFOUNDLAND SEAL FISHERY
Chitanees Haskixs Towssexp

N Seicnce for August 20, Dr. . Hart Mer-
I rinm called altention te an announcement
by the sceretary of the Socicty for the Preser-
vation of the Fauna of the Empire that the New-
toundland sealing industry is steadily deelining
and recommending that a sanet uary be provided
for the protection of the seals. Dr. Merriam
very properly pointed oot that these oeean-
dwelling scals breed only on jce flocs amd that a
land sanetuary would not he possible,

“:u'in;_( before me the offivial records of the
cateh of the Newfoundland seal fishery for over
100 years, it does aot appear that the fishery
has declined to

Pl

extent. During the

period from 1860 to 1939 fhae

cateh was 196018, Thy

iverage annnal
too nndavornble weather
conditions in 1931 and 1932 there was a falling
4 were taken.
nincteenth century
E-'lI','.'.,i" numbers of .-|:|.I|||I2' virsse s I,-]irl_{,'jgl.‘l;i in this

off, but in 198}, 223 708 se

Prior to the middle of U
I"i.dwr_r. At one thwe in the 'fifties, there were
OO, it is said. The annnal catch oecasionally
exceeded half o million seals, Later. when the
sailing vessels were replaced by steamers, the
hunting season was officially shortened with a
view to conservation,

Sealing operations are now permitted only
between March 10 and April 15, Owing to the
present low price of seal skins and oil only
nine steamers were employed in making the
large cateh of 1984,—223.708 seals,

This long established seal fishery is unique
in that it is based on the taking of goung seals
only, the number of adulls eaptured heing neg-
ligible, Adults take to the waler at once, upon
the approach of the hunters, the extremely fat,
nursing voung being unable to leave the ice
floes an which they are born.

The eateh lias always been made on ice flocs
not far from Newfoundland. Doubtless hoth
harp and hood seals, the two species on which
the fishery is based, bring forth their voung
on ice fields more remote and impenetrable by
vessels. Tt is evident that the survival of great
numbers of breeding seals has hitherto sufficed
for the notably prolonged maintenance of the
fishery. T have records of eatehes dating back
to 1785, With no heavier killing than that of
the past decade the fishery may last indefinitely.
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Upper: Two female red wrenss, Lobros ossifrogas showing n dight amd dark color phinse aml in the lhick-
ground bwo ballan wrass, Lesrer: A male red wrass, Lobris ossifeogus (upper center), Tl very differently

colorel female s seen to the extreme left, There are two lullin wrass below,
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We have for some time L:rgg*:l that the control
of sea lions on the DPacific Coast be brought
about by commercial use of the nursing young
b fore thev are old enough to take to e water,
rather than by wanton destruction of breeding
sea lions that sink when shot, Young sea lions
a resonree in usable leather and oil
the skins of

rL"T""l't'ﬂ-{'Hl
that has hitherto
adults not being utilized.

been  wasted,

A COLLECTION OF FISHES
SWEDEXN

- IROYM

Crances Haskins Towxsexnp
Hstrations from photographs by S O Dunton

N the Marine Museum of Gothenburg,
I Sweden, there is located a publie aguariun.
This display occupics the basement Hoor of
the Muosenm building and has on view a varicty
of local and foreign fishes and a collection of
loeal invertebrates.

From time to Hme this institution, which is
direeted by Dr. H. Ostergren, has exchanged
specimens with the New York :"I.:‘[H:I-]'illﬂ-!, Lsn-
ally these exchanges have consisted principally
of invertebrates, the Furopean institutions be-
ing particularly interested in obtaining the
common Atlantic coast horseshoe crab which
is not native to Furopean waters and which
has a significant scientific interest beeause of
its resemblanee to the long extinet trilobites.

It so happened this summer that one of the
Aquarium employees. Mr. A. Olsen. arranged
to visit Sweden. From New York he took a
variety of marine fishes as well as horseshoe
crabs as a gift to the Gothenburg Aquarium.
On his return he brought to Xew York an in-
teresting number of specimens of northern Euro-
pean species that heretofore had not been ex-
hibited in our Aquarium.

The wrasses {Labridae) which are repre-
sented in local waters by only the drab tautog
and the bergall on the northern coasts aof
Furope are represented by a variety of species,
many of which compare with the more brilliant
tropical members of this family found only
about coral reefs.

One of these the so-called red wrass (Labras
assifragus) is a long slender fish of a rather
pleasing shade of maroon. That is the females
are so colored. The males, however, until not

ZOOLOGICAL FOCIETY

kY

S0 VEry long ago thought to be a ditferent spe-
cies, are most deeidedly not red. Instead they
are marked with a number of ivregular brilliant
grecn stripes,
.'||.|1|.u||;_r the invertebrates was the I T4

{ Eriocheir) a rather striking crustacean super-
fivially resembling our stone erab of the Florida
coast, as well as a varicty of sea ancmonics and
starfishes, We are greatly indebted to Dr, Oster

gren for his kindness in making possible the

« erab

display  of Lhese  fishes  in the New York
Aqquarimm,
i
FEEDING AQUATIC ANIMALS
Phe dificolties experienced in the selection amd

midntenanee of o it

l'. .lllll. CoarTes
[iast pakions from photogrpls by S C. Duotoe
iy large and diverse collection of avimal

o LTIk different localities there 1must of

—

wessity be o considerable adjustment of the

dictary requirements of the ereatures manin-

tabned. It 2 not possible Lo reproduce in any
ne =pot on the earth conditions oblaiuing in
oIl the othiers. To secure the food which each
animal ount of the
question from a practical standpoint, although.
if such foods were available it would be a
gaod deal ensier for the keepers of the animals
than it sometimes is for them to find a suitable
substitute. Tf they are not sueeessful in finding
a suitable substitute food they must stand by
helplessIy while the animal endeavors to make

habitat is

finds in it own

its own adjustment to the food available;—a
most unpleasant situation for the good animal
man. However, most animals can be trained to
vat the foodstuffs available with a little care
and coaxing, or if they cannot be coaxed into
eating before they are in actual danger of starv-
ation, may be foreibly fed until they find that
the food offered them is palatable and their
natural will-to-live is stimulated, One example
which is frequently before us in the Aquarium
is afforded by the small alligators brought us
from Florida by well-meaning tourists. A great
many of these are unintentionally badly treated
and are in extreme straits when they are offered
to us, and. invariably will eat nothing. How-
ever, after their mouths have heen opened
gently and a bit of raw beefheart pressed on
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their tongues three or four times, they start to
cal """r}'”'i”:: offered amd will then G101 out and
grow rapidly, So many of these are received
moertremiz and saved by this short period of
forcible feeding, that we frequently have soth
cient to ship some off to public aquaria in
Europe in exchange for native fishes of one
sort or another,

Baby ecayman, which are sometimes reccived,
are much more difficult to handle, These South
American beasts are exceptionally vicions and
ill repay the care they get. They will refuse
food for months. Very voung ereatures have no
reserve to carry them through these long periods
of fasting and must be fed fl)l‘l.‘iil-]llu'. althouzh
unless the food is passed behind the epiglottis
and well into their throats they will eject it
consistently. However, after six or eight weeks
of this sort of feeding they recover their health
and unpleasant temperament and then present
another problem, for they cannot be kept with
other crocodilians of similar size without econ-
tinually fighting with them. Even large cayman
are just as ditficult, with the added disadvantage
that they cannot be foreibly fed so casily. One
fourteen-foot eayvman recently  exhibited here
refused all food for six weeks after and about
vight weeks before he arrived at the Aquariom,
This particular problem was solved by treating
him to about thirty minutes of ultraviolet rays
and then offering him a beefheart. He would
take it immediately after being treated with
the special light, but it was not until after
six weeks of this treatment that he would take
food which was offered without the ;Jﬂ_'li:nilm ry
Tight bath.

Some of the fishes present different problems,
Many of these
own food alive,
the question in the Aquarium, other deviees
must be resorted to, When the Zebra fish now
on exhibition were brought from South Afriea,
the supply of killicfishes on board ship ran ont
and Mr. A. M. Vida., who was looking after the
fish for us, radioed frantically for instructions.
Various types of food were offered and refused
until strips of the white of hard-boiled cggs
were dropped into the tank, These slowly sank
through the water with a wavy motion and
effectively deccived the fish. They arrived here
in good condition and are pow so tame that

are aceustomed to catching their

and since this is vsually out of

YORK £200L0OGLICAT;L
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thew will take any food offered from the at-
temdant’s fingers, Incidentally they have grown,
in less than one year, to aboul four times the
size they were when received.

Some other predatory  fishes never beeome
aceustomed to dead Tomd, .'thfiullgh Ll SOV
priranlias are .\Ill‘\.‘l‘?{."-[l.l":.' deceived by a bit of
fish or beefheart suspended from a length of
string and kept moving: a little. Somectimes re-
cently acquired piranhas will not eat unless the
food is moving, althongh two or three specimens
which have been in the Aquariom for two vears
or longer will take anything offered, cven if it
is lving on the bottom of the aguarivm, and
ignore moving food if e picces  are !:ur:_{ur
than they are in the habit of getting,

Fishes that are not predators also canse some
difficalty and may 1-:|.-.i'.l1.' be starved to death
is taken
with the

with food all around them anless ear
ihat they are sufficiently supplicd
proper type. The Loricariates will starve unless
We have found that the most practieal method
of providing this is to keep several picces of
rock in water where there is a great deal of
light until the rock is covered with algae. These
are then placed in the tanks with the fish, the
cleared picees being removed, Such a picee of
rock will be cleaned of algae within a day or
so and will then have to be replaced. We had
hoped, at one time, to use these fishes with their
large sucking mouths to elean algae from a num-
ber of differcnt tanks, but found
that they could not condition themselves to the
differcnt waters rapidly enough to be of mueh

they have a lavge supply of algae lo graze over,

exhiibition

value,

Some of the fishes, sueh as the blue scalare,
feed only at night and [rom the bottom of a
tank. Since it is impossible to give cach specics
of fish a separate tank, it is necessary to find
tank companions which will not interfere with
these feeding habits, so fishes which feed pri-
marily on floating or swimming foods during
the day are the most suitable, Fortunately the
related and similarly shaped silver sealare ful-
fill the requircments in this particular easc.
They are fed on food which floats, while the
blue sealare finds its nourishment in the food
that sinks, In tanks in which there are many
different kinds of fishes all eating approxi-
mately the same food. those fishes which are
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X Gobioddes from western Soulth Americe. The vieloos-looking mouih = apparenily gaite deceplive, as far
a5 we have been able to discover, sinee it is used apprrenthc Tor nothing more dangerons han sconping up
quanlitics of detrito: from whicl e fish semirakes her Toonds Ul B podqulres,

most active will take evervthing offered and the
slow ones will not find enough to cal, This is
remedied by feeding all the fishes as much as
they will consume immediately and then, in five
or ten minutes, returning with a little more
food. Almost invariably the fast feeders have
gorged themselves and do not interfere with
the second feeding. It might be necessary to
explain here that it is dangerous to the fishes
to leave uneaten food lyving in moest tanks, for
this will sometimes form the nucleus of serions
infections,

Some of the fishes which are apparently car-
nivorous require at least some vegetation, If this
is not supplied to them they will tear up and
eat any growing plants they find, or die if they
find none. Like cattle, however, the fish do nol
seem to mind whether the vegetable matter is
fresh or dried. for they will cat the vellowed
leaves of dried aquatic plants as readily as they
do freshly-growing omnes. These latter keep
them in the best condition. Most of the small
fishes may be fed on chopped beefheart or fish,
althongh they do not always thrive on this diet.
Living worms of various sorts and sizes have
proved to be the best staple diet for the ma-
jority of our fresh-water tropical specimens. but

adjustments and  differcinces in kinds of food
aned time of feeding must be continually made,

Many specimens of one specics, Pantodon
buehholtzi, from Aflrica, will starve to death
unless living cockroaches are given to them,
although wherever they acquired such a taste
no one knows, Most of the specimens ever
brought to this country have steadfastly refused
other food as a steady diet, but will take an
ocensional earth-, meal- These
worms are nol always completely caten by the
fish and will cause serious trouble if left in the
tank. Other fishes which catel winged inscels
fiying above the water may be suecessiully
trained to a diet of dried foods by feeding them
for a week or twe on mosquite larvae, for an-
other period with larvae mixed with dead food,
and then dead food or worms alone. Losses
among these fishes will oecur unless each in-
dividual is watehed te see that it is taking
ita share.

Some specimens, no matter how peaceable
the species, will eat their companions unless
they are especially treated. When such cases de-
velop the fish which shows the slightest ill-will
toward other fishes in the tank must be removed
ab once,

Or WiaXx-wori.
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FEEDING YOUNG FISHES
The Cultivation of Minnle Crustaceans as nn
]IrI;FIH'I ant Pl of Foods for Fishes
I, I'. NigneLy

It ithons from plaotoseaphs by 5,0, Duniton

— K 5 - R B - —
THE fguestion of obtaining minute |11.'||1;; ne-

ganisms in suflicient quantities to feed very
Young and small fishes, has long been an im
portanl problem at the Aquariom.  or many
rears: Daphinia, brought in by professional col-
lectors from ponds in nearby areas, has been
used extensively for both the northern and
tropical fresh-water fishes present in the Aqua-
rintn.  Soch collections, although very plentitul

i the sumimer months, become VLY SCARi:
Hi the winter, due for the most part to the

recwing over of the ponds,

For tle fal Vear or oS0 woe wor sievessiul
Liy t n ieiree dn cultivating this small
st 1 Employing the standard method
i lervniion the :.'jl']:l was sob very grveat, bod

fienr noumbers of Hiem  wen hbnined all
3 { .. T '.til.tl_'r | L1 i"w'qi I LT l!l:' TEadbi%t

dedivale spedics.  However, more ceceil ex i
ments on srowing these erustecoans gave s
greater viclds, Thus, two large reserve tanks
were filled with water. Several liters of hay and
oat infusion were introduced, and when o heavy
growth of infusoria had developed, the tanks
were inoculated with Daphnia colleeted (rom a
pond.  In a short time (four weeks) the or-
wanism had reproduced in large numbers. It is a
well-known fact that erowding has il cfleels
on reproduction: the exeretory products being
very injurious. To aveid these effects part of
the heavy growth of Dapheia were inoculated
into fresh tanks. In this manner we were able
tao keep a large supply srowing constantly, Sus-
pensions of veast cells, as was suggested by
Bond {1934} were introduced at intervals of
every three days, ns o constant souree of food
for the Daphnia.

This =eason the Aguarium  has  again  al-
tempted to hateh and grow several species of
fishes which are very difficult to bring to full
development.  With suelh & source of food on
hand we were imrii:-ulnrl;- suceessful in carry-
g several species of fishes over their eritical

P Rond. B ML (1 Selenee, T,

period of growth. Most all fishes that survive
the lavval stape require some small grganism as
food, Althongh dry food will soffice in many
instanees, it was found that the fishes would
wrow more eapidly when fed live Daphnia and
tubifex wormes, This was especially true in the
case of eathish, spawned and hatelied in the
Aguarinm. Toeidental feeding experiments with
dey and live food showed a large ditfercnee in
the size of these fishes at the end of one month.
Me. C. W, Coates has reported similar results
for many of the small fresh-water tropical
fishes. Awain, the Aguariom was suecessful in
hatehing and rearing whitefish and the Furo-
pean bitterling.  Oar first attempt at hatehing
muskallunge czos was alse successful, The lat-
ter individuals are very delicate, and in their
initial growth period such food as Dephaia is
very important for survival.

For the warine fishes that are plankton fecd-

ers, the Aguarhon callector brought in Gam-

marns from the shors of  Long Island and
Sandy Hook regicos. This erostneean, although
sniich lavger than fleplvia, is caught one by
one an o the rocks washed by the surf, T'his

is o rather slow and tedious procedure, and the
organisms never could be obtained in very large
numbers. ‘This problem, however, was solved
when the Steinhart Aquarinm in San Francisco
introduced cggs of the brine shrimp, Arfemia,
These are obtained from an almost inexhaustible
supply in the brine pits along the California
coast, The eggs will hateh in ordinary standing
seawater (slightly coneentrated by heating or
evaporation) within  twelve to twenty-four
hours. If a rich growth of algae is present con-
tinuously in the jars or trough in which they
are hatehed, the organisms will grow and meta-
morphose very rapidly to the adult stage (one
to one and a half inches long). These adults
have been kept for as long as three months, and
in some of our experimental jars two and
three generations were obtained from the orig-
inal parcnt stock.

One of our most important cxhibition fish,
the Sea-horse, is entircly a plankton feeder.
Heretofore, it has been very difficult to kecp
these alive duoring the summer and  winter
months, at which times they are very scarce.
With this new source of food on hand we hope
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Lo riclain nay individuals on exhibition throweh
out the entin VeAr, Tl ||:i'||1'fi-\||. a close rela
tivee of the sealorse, is another fish that is
difficult to |-..:-1-:.- alive becanse of this [act., On

many oceasions scaborses in the Agquarivm have

L LETI N
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sriven hivth to large numbers of individuals, bt

due o lnck of available food we were unable

tia |{|,'|'|| them alive. With o !I.'I.T_,'_{:' xup]1|_1.' of

birinie *-\.|'|1'i1l1:!| LT hand. we mavy be able

Fay Frnist

some of these to the adult stawe,

Upper: This specimen of the sea-horse & one of many born in U anks of e Soquan
the lack of an abundant food supply (such as we have this yenr) they were kept alive

time. This individuaa] me

awred about b mm.. three days following birthe Lowere: Fully grown individaal

r only a very

i
Artewmin whiclh were libelusd and reared In the Aquarium. These small erastaceans make suitanble Food for
mny of the small marine fzhes,
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Activities of the Department of Tropical Research

senson of 1958

Wirriam Beese,

O Ul department of the Zoological Society
undertook two major achievements dur-
ing the present year, and we have had the good
fortune to accomplish both. The first was to re-
main at least three hours in the bathysphere
and attain a depth of over half a mile, and the
second was to obtain a motion picture record of
the development of the giant, pelagic cel eggs
which we obtain several miles off shore. Far
more important than the actual diving record
were the many obscrvations on decp-sea erea-
tures which we obtained, and of far more scien-
tific value than the film record. were the notes
which we aceumulated on the development of
the egrs and larvae.

I had planned in connection with this work,
to experiment with vitamins and other sub-
stances, in an endeavor lo keep the larvae of
pelagie fish alive beyond the period of yolk ab-
sorption. This investigation was interrupted at
an early stage by preparations for the deep
dives, so that it will have to be postponed until
another season.

Miss Crane, with Mr. Swanson’s help
artist, so far advanced the systematic work on
larval and adult decp-sea eels, that I will soon
be able to earry it on for early completion and
publication. As a change of work I had Miss
Crance make a thorough quantitative analysis of
the contents of a typical, six-net, deep-haul,
which appears in this BrLLeTix.

Miss Hollister is well on with the Isospondyl
tail studies, and her viability results with salt

[1

HE

Director

and fresh-water fish, outlined in the followinge
have brought oul many intevesting facts
all the me-

wliich haye

Jrages,
Mr. Tee-Van has been responsible for
chanical detailz of the bathysphere,
turned out so perfectly, and has taken
own special problem the operation of the new
stop motion picture Mrs. Bostelmann
completed the major nomber of sixteen colored
plates for the National Geographie Magazine
bathysphere article, besides af other
paintings. Mr. E. J. Geske of Florida has made
several exquisite marine studies for our work.

as lis

Canmern.

doxens

There are ready for publication: the special
bathysphere article in the National Geographic
Magazine for December; the present Brenremix
and a volume dealing with all the bathysphere
dives. under the title “Half Mile Down."”
is being published by Harcourt, Brace and Co.,
under the auspices of the Zoological Society.

The both
over for the present year, and the bathysphere
lias been brought back for exhibition at the
American Museom of Natural History, Before
we stopped operations in the field it seemed only
right to let all the staff, after their strenuous,
nerve-wracking work on deck, see something of
As records

This

dives. vertical amd contour, are

the under-sea sights for themselves,
seem to be considered so important in the public
mind, I append a table of present record de-
seents in the bathysphere;

3028 feet—Beebe and Barton

1534 —John Tee-Van

55]
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1208 Gloria Hollister
1150 ~Jocelyn Crane
530 Perkins Bass and
William Hamsey
) 15, S The world's previous record

deseent for a living man,

Our laboratory at New Nonsuch answered
every requircment. Never in the course of onr
twenty expeditions liave we ever been so eom-
fortable or worked with such facilitics or among
such delightful surroundings. Our fleel of five
boats have all been in constant from the
canoe and |11'1|.:_5|1}'. to the Monocle or glass-hot-

=i,

tomed boat, and the twentv-six fool lanneh, ths
Skink, the generous gift of William Delano five

vears aro, which has never veased to Tunetion,

Our visitors have been vumerons, totalling

about two hundred for the sis wenihs, Thanks

2 TN

Norrmber-Deramber, 1614

lo hints to the hotel miatagrers  and p;n-rin!‘:;-
drivers. all casual tourists are driven past,
come were inspired by real
interest in our researches, and were more than
weleome, A few among them were:

‘lull'. .'lII|1 Murs, .|1|I|:| ‘il_ H:‘hiﬂl_ :"|]|.‘_ .-l,l'||,;| :'LTh-'.
Childs Frick, Mr, and Mrs, John 5. Gibbs, Jr,,
all of whom spent some time with us and who
enjoved diving with the lhelmet in six fathoms
of water. Mr. and Mrs, M. B Flyonn, Mr. and
Mrs, Herman Oclrichs, His Exeelleney the Gov-
ernor and Lady Cubitt, Lord Carew, Mr. Grover
Whalen, Mr. Roland Young, Dr. and Mrs, R, C.
Mr. and Mrs. Keats Speed, Mro and
Jolm Stratten, Miss Blanche Yurka, Me.
Mrs, Hal Fleteher,
Morrison., Sir Sta ||"_".

Mors
']

miral Siv Reginald

Those who have

Bevens,
Mrs

and Commander and Mrs,

and Lady Spurling, and
il and Viee-Ad-
vl Lady Drax.

and T honas

Colonel

Tropical Hesenrch 1834 Stafl al the Entrance of Xew Non=uch, Bermuda. From left to
right: Beebe, Crane, Tee-Van, Bas<, Komsey, Swanson, Bostelmann and lollister,
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Five Hundred Fathoms Down

Wirtaam Breup

Of\' the Sth of Febraary, 1981, Dr, Gilberl
Grosvenor on behalf of the National Geo-
graphic Socicly offered to finanee o season of
deep dives in the bathysphere. This was gen
erously in cooperation with the Zoological So-
viety, with many equal advantages for both, ‘Uhis
was agreed Lo by the Trustees of the Zoological
Soviely and preparations were begun at onee for
the new expedition, The bathysphere, which is
now the property of our Socicty, was reealled
trom the Century of Progress Exposition where
it iad been on exhibit for the past vear, and was
thoroughly overhauled at the factory wher
had been built, The old windows were foumd to
have deteriorated and the oxygen apparatus was
considered inadequate for the new adventure.
Generous friends came forward and helped in
every way. as [ have indicated in detail else-
where in this Brirerix.

The Department of Tropical Research started
for Bermuda on its Twentieth Expedition on
April 28. The staff this year consisted of Wil-
liam Beebe, John ‘Tee-Van, Gloria Hollister,
Jocelyn Crane, Else Bostelmann, George Swan-
son, Perkins Bass and William Ramsey. Of the
new members, Mr. Swanson was an artist whose
work supplemented that of Mrs, Bostelmann’s,
while Bass and Ramsey, recent graduates of
Dartmouth, volunteered as general assistants in
the season’s scientific work.

By the kindness of Dr. E, G. Conklin and the
Trustees of the Bermuda Biological Station we
were again permitted to board and mess at the
Station. Seven minutes” walk to the east of this
Station is our New Nonsuch Laboratory. This
we oveupied at once and wsed as our headquar-
ters of operations. With its position on open
water, and the boat-house and wharf completed,
and its complete laboratory outfit, we found it
an ideal place for work,

T'he outfitting for deep diving of the bathy-
sphere was a slow and careful operation. The
participants realized that in an investigation of
this kind only a single error is necessary. If
anything broke down. no parachute would be of
any avail. and if the windows or door proved
faa;lt}-, there could be no second attempt. At

last we received word that evervthing was ready,
and on JJuly 5 the bathysphere arrived in Ber-
muda, | had eabled to Otis Barton in Panama
to join me if he so desired, He aceepted and
asked that his part in the dives might be that
ol photographer.

There was further delay at the Bermuda end,
for the tug Gladisfen had been Jaid up for two
:l.l.:I.I'.h -':|:|||:[ ||..'n:|. fun |:'u' -:|11'I']|_.'u|].;n:[_ u]ifh: |]|q—_ nri=
cient barge Heady had sullered (rom the weath-
er, and the installation of (e winehes and
boilers entailed new piping and even parts of
the deck itself.

On the 6th of August we were at last ready
for the take off. Our slogan Hours and
a Fall Half-Mile.,”" Lad worked on the nerves
of our gramd, Captain  Jimmie
Svlvester and he asked for a rehiearsal while
Thizs proved to be a

Thie
conservative

woe were slill at anchor,
comiec interlude, for we erawled inside, and John
Tee-Van, knowing the bottom was only twenty-
bwo feet down, serewed on only four out of ten
door bolts, and sent us over. Four feet under,
as | was watehing a silvery host of frv sweep-
ing back and forth, my feet and ankles soddenly
felt chilly, and reaching down 1 found about a
foot of water in the bottom of the sphere. and
the door showed a healthy stream of water pour-
ing in from three sides. We were lifted clear, and
back om deck, opened up, dried out and again
sealed up properly. The result of this dive was
a joking matter, but valuable as showing how
necessary it is never, for an instant, to relax
precautions, The first fraction of a second after
I discovered the in-pouring flood aroused a sub-
conscions reaction all its own, which will never
quite be eradicated by the instantly sueceeding
ones of reason and humor.

On August 7, | disregarded the prophecy
of squalls and uneertain winds, and we put to
stea, and sent the bathysphere down empty for a
test dive. from which she returned dry and in
perfect condition. After several days of bad
weather, T again threw my dice against unsettled
conditions, and on Saturday, August 11, at
half past nine in the morning T looked about
from the deck of the Ready and saw the long,
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At the Upper Ead of the Halfl Mile Dive,
Photo by David Knudzen.
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|u_w swells of a calm day at sea, We were well
within our magic circle, where all previous dives
had been made, and where we had pulled more
than fifteen hundred nets, from the surface to a
depth of two miles, Nonsueh Island was six and
a half miles to the north. Here we slowed down.
headed upswell, and prepared to dive,

More than three and a half yvears ago we dived
to a depth of 1426 fect, and here I was on the
selfsame ancient barge, with the identical bathy-
sphere, and within a mile and a half of the very
spot where we made the former descent. An
cqual distance marked the spot of two years
ago, when we touched 2200 feet.

On the present dive we went down to a depth
of 2510 feet, and returned safely, with a maze
of impressions of the life of a world, as new
and as strange to me as if 1 had not twice vis-
ited it before. I was able not only to recognize
many of the deep-sea fish I had caught during
the past six years, but even to record and repro-
duce in words, and by proxy in paintings, many
details of wholly new forms. Three of these I
have described in this BuLLerix.

In the never ceasing excitement of watching
abounding life I had completely forgotten the
idea of a half-mile record, and when on deck,
three lours and ten minutes after we had been
sealed up, we were reminded that an additional
hundred and thirty feet would have done the
trick. I had no regrets. A man-made unit of
measure is of far less importance than my
Three-starred Angler which otherwise we should
surely have missed.

Late in the afternoon, as we reached the en-
trance of St. George harbor, the mighty Queen
of the Furness Line passed close to us, and
Captain Davis, seeing the 2510 chalked on our
bow, roared out a salute of congratulations,

The following day, Sunday, we devoled to
translating and augmenting our notes with added
remembered  details, and  getting  everything
ready for the next dive. Believing that the best
kind of rest is a change of activity, on Monday,
August 14, we took the Skink, our launch, and
went ten miles out from shore to North Rock,
the last forlorn hope of Bermuda's dry land,
still standing far out against the eternal beat-
ing of the open sea. Diving in the helmet
in seven fathoms at the edge of a magnificent
reef, 1 had the amazing luck of seceing all the
so-called dangerous fishes of Bermuda, sharks,

NEW YOHK FOUOLOGICAL BO00IETY 1559

bareacudas, and green moray cels, within a half
hour and a space of twenty square feet,

All. as usual, were harmless, and only when a
five-foot shark stoutly contested e pusscssion
of a rare puffer which 1 had just stunned with
a dynamite cap, was | compelled to bang it on
the snout and drive it away, To an onlooker
from above, as in this case Mr. John Long of
the National Geographic stafl, it appeared to be
material for full-sized headlines; from down
below, the fact that the shark was only another
fish was troe simply because experience had
taught us its harmlessness. On the final dive
five sharks were gathered and interested in
evervthing T did, but only as vultures are drawn
at the sound of o hunter's gun, by the hope of
a Teast,

The following day we went to sea in the
Gladisfen and drew deep-sea nets across the
very place 1 had dived in the bathysphere so
few hours before. As alwavs, we were dolighted
with the sight and touch of beings from 1he ey
depths, and at the same time amazed at the
meagreness of the haul compared with what 1
knew of the abundance of life through which the
nets had passed. However, each net was filled
with interesting creatures, some of which were
still to be named. Best of all, instant trans-
ference into iced salt water revived many of
them.

Here again, John Tec-Van was in charge of

the deck machinery, with Bass and “nmsn{:y as
aides, I was winchman exeept at the actual in-
coming of the ncts, when Aiss Crane and I
watched and took notes of the movements and
colors of the living and just dead catch. A
pair of ten-inch Scimiter-Mounths, sueh as T had
seen on the last dive at a depth of four hundred
fathoms, were alive, and for the first time we
had a Black Swallower, Chiasmadan niger, swim-
ming full speed about his jar. Unlike most of
his kind, his stomach was empty and not dis-
tended with one of his unbelievably enormons
meals. Another treasure was a living, gay-col-
ored, semi-transparent, telescope-eyed Dolich-
opteryr, the Long-finned Ghostfish, probably a
new species. It was the sixteenth of the whole
genus to be taken by man, and the first ever to
be seen alive.

Day after day my weather held good, and
Wednesday, August 13, as 1 have written in
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Final Consultation before the Half Mile Dive.
Phiostor by Draw bl Kol =i,
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the National Geographic Magazine, was no ex-
ceplion. Al G245 in ecarly morning we were ar-
ranging to leave St George's anchorage, the
barge Neady with the bathysphere and ourselves,
and the tug Gladisfen towing., ‘Three hours
later, Mr. Barton and 1 were dropped overbonrd
far out at sea. As well as we could determine
from sights on the two lighthouses, we sub-
merged at the identical spot into which we had
splashed four days before,

The same spot, but far from the same visible
life. Surpriscs came at every few fect and again
the mass of life was totally unexpected, the sum
total of creatures seen, unbelievable. Although
[ delavid very little at the hundred-fool slops,
when the guy ropes were attached, vet I dictated
paze after page of observations. I used the

lieht
as little ns possible and carefully shielded my
eves, so that very soon they became dark
adapted. I was watching for two or three things
which T wanted to solve, Large Melanostomiatid
dragon-fish with their glowing port-hele lights
showed themselves now and then, and more than
at other times, in our electrie light, we had fre-
quent glimpses of small opalescent copepods,
appropriately called Sapphiring, which re-
newed for us all the speetrum of the sunlight.

[ consider the three outstanding moments of a
bathvsphere diver Lo be, the first flash of animal
light, the level of cternal darkness, and the dis-
covery and deseription of a new form of fish.
There is a fourth—lacking definite level or an-
ticipation, a roving moment which might very
possibly oceur near the surface or at the greatest
depth, or even as one lies awake, long after the
dive, thinking over and reliving it. It is, to my
mind, the most important of all, far more than
the new speecies. It is the explanation of some
mysterious oceurrence, the solution of some re-
markable habit, which has taken place before
our cyes, but which, like the sublimated trick
of some masler fakir, hag, so far, evaded under-
standing.

This came to me on this last dive at sixteen
hundred and eighty fect, and it explained muoch
that had been a complete puzzle. 1 saw some
creature, several inches long, dart toward the
window, turn sideways and—explode. This time
my eves were focused and my mind ready, and
at the flash, which was so strong that it illomined
my face and the inner sill of the window, I saw
the great red shrimp and the outpouring fluid of
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flame. This was a real Fourth Moment, for many
“dim, gray fish™ as [ have reported them, oW
resolved into distant clouds of light, and all the
previous “explosions” against the glass became
intelligible, At the next oceurrence the shrimp
showed plainly before and during the phenome-
non, illustrating the value in observation of
knowing what to look for. The fact that a num-
ber of deep-sea shrimps have this power of de-
fense is well known, and 1 have had a glass
aglow with the emanation. It is the abyssal
complement of the sepia smoke-sereen of a squid
at the surface.

Before this dive was completed, T had made
a still greater refinement in discernment, per-
ceiving that there were two very dislinet types
of defense clouds emitted, one which instantly
diffused into a glowing mist or cloud, and the
other which exploded in a burst of individual
sparks, for all the world like a diminutive Roman
enudle. Both occurred at the window or near it
a number of times, but it was the latter which
was the more startling,

Another advance in bathyspherie educational
technique was unconscious and was only acei-
dentally brought to conscious realization. On
succeeding dive, I went down fifteen hundred
feet and took Mr. Tee-Van, and he wondered at
my ability to identifv organisms which to him,
on the first part of this descent into the dark
zone, were only individual lights, As we com-
pared notes I realized that I had learned in-
stinctively to ignore the light as soon as possible
and look to left or right of it. Fxactly as the
spiral nebula in Andromeda can be seen most
clearly by looking a little to one side, so the
sudden flashing out of a light is less blinding
when viewed indirectly, and simultaneously its
author may more than likely come into focus.
Before we returned to the surface Tee-Van had
followed this method and saw eyve to cye with
me in subsequent identifications.

At cighteen hundred, 1 saw a small fish with
illuminated teeth lighted from below, with dis-
tinct black interspaces; and ten feet below this
my favorite sea-dragons, Lamproforus, ap-
pearcd, they of the shining green bow. Only
sixteen of these fish have ever been taken, seven
of which eame up in our own nets. The record
size is about eight inches, while here before me
were four individuals all more than twice that
length, and very probably representing new spes

——
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One of the First Published Designs for a Diving Hehmet.
From Vegeblus, 1558,
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Breaking Through the Surface at the End of the Deep Dive,
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The green side glowed, but the long chin
tentacle was quite invisible, certainly giving oult
no light. At twenty-one ulred feet bwo larvge
fish, quite three fect over all, lighted up and
then became one with the darkness about them,

a tantalizing glimpse which made me, more than
ever, long for bigger and belter nets.

At twenty-four fifty o very large, dim, but not
indistinet outline come into view for the fraetion
of a seeond, and at twenty-five hundred a deli-

illuminated ctenophore  jelly  throbbed
Without warning, the large creature re-

1'!|r1_'|_".
rned and this time | osaw its entire length as
assed throueh the farthest end of the beam.

.".-.l'l'l_'n 'II||'I is the |<'.'|'\I! !HIN\i!IIL' -.'-u{illl:lh' l ean

1
1
it
mive to its full length, and it was deep in pro-
partion. The whoele ereature was monochrome,
and 1 conld not see even an eV or o tin. For
the majority of the size-conscions human race
“Marine Monpster”
the supreme sight of the expedition. In shape
it was decp oval, it swam without effort, and it
did not return. This is all I ean contribute, and
while its unusual size so interested me that for
several hundred feet I kept keenly on the look-
oul for hints of the same or another large being,
I soon forgot it in the (very literal) light of
smaller, but more distinct organisms.

this would, T suppose. be

What this great ereature was [ cannot say.
A first. and most reasonable gness, would be a
small whale or blackfish. We know that whales
have a special chemical reaction in their hlood
which makes it possible for them to dive a mile
or more, and come up without getting the
“hends.” So this paltry depth of twenty-four
hundred and fifty feet would be nolthing for
any simila r]:r :_-qui!rp:.':{ cetacean, Or, less ]fkt'l:.'.
it may have been a whale shark, whicl is known
to reach a length of forty feet. Whatever it
was, it appeared and vanished so anexpectedly
and showed so dimly that it was quite unidenti-
finhle except as a large, living creature, 1t sure-
Iy shows what still remaing for the pioneer ex-
plorer of the depths of the sea.

Anyvone, who from an airplane high above the
earth, has tried to spot another plane some-
where near, in full view, will appreciate the
even greater difficulty of focusing in this three-
dimensional, stygian blackness, upon some erea-
ture., small or large, suddenly appearing six
inches from our faces, or forty-five feet away.

YUORK Z00LOGICAL
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Again and again before the eve can refoens, the
ftash and its owner have vanished.

Mr. Barton saw no Urace of the large creature
I have mentioned, although 1 ealled ont to him
and gol Lim at the window immediately. Soon
after, when we were both looking out, he saw
the first living Stylophthalmus ever seen by man,
which completely cscaped my vision, although
it must have been within a foot of the window.
My missing this fish was all the more disap-
pointing beeause | had recently thoroughly stud-

icd these strange beings, and in fact had abol-
ished their entire family, after proving that they
were the larvae of the Gleaming-tailed Sea-
Dyragon, fdiacantfies.’

T
twenly-nine hundred feet,
less than three feet, rather slender, with many.

elongzate luminous spots on the body, and a rela-

unusual size was seen at
It was considerably

next fish of

tively large. pale-green, crescent-shaped light
undler thie eve. Near it were five lanternfish, un-
like all others I had seen. They swam so slowly
that I was able to make certain, before they
that they of the genus

disappenred, Were

Lampeadena.

At 11:12 A, M. we came to rest gently at
three thowsand feet. and I knew this was my
ultimate floor. The eable on the winelh was
very near its end. A few days ago the water had
appeared blacker at twenty-five hundred feet
than eould be imagined, yet now this same imag-
ination worked to show it s blacker than black.
It scemed as if all Tulure nights in the upper
world must be considered only relative degrees
of twilight. T ecould never again uvse the word
black with any conviction.

[ looked out and watehed an occasional pass-
ing light and for the first time [ realized how
completely lacking was the so-called phosphor-
escenee with which we are familiar at the sur-
face, There, whenever an ordinary fish passes, it
becomes lominous by reflection from the lights
of the myrinds of minute animals and plants
floating in the water., Here each light is an in-
dividual thing to our gross vision, often under
direct control of the owner. A gigantic fish
could tear past the window, and if unillumined
might never be seen,

My eves became so dark-adapted at these
depths that there was no possibility of error;

TBull. Zool. Soe,, Vol &7, No, i
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Slowly Unserewing the Central Wing-holl to Equalize the Alr Pressure after Three
Hours of Sealing, Photo by David Knudsen.
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Into Hee Sunlight and Afr again after & Three-Hour Dive,
hotoe by David Koodzen,
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the jet blackness of the water was broken only
by sparks and flashes and steadily  glowing
lamps, all of appreciable diameter, varied in
color and of infinite variety as regards size and
j“xlﬂllﬂhi![llll. But llu':.' were never dimnusd or

seen through or bevond any  lesser mist or

ilk}"“‘:i}' of organisms. The occasional, evan-
escent defense-clonds of shrimps stood out all
the more strongly as nnusual phenomena, and
quite apart from the present theme, I the sur-
face light is emitted chiefly by single-celled
plants, the explanation of its abyssal abscnee is
easy, for all plant life of the sea has died out
hnndreds of feet overhead.

A second thing which oceurred to me as T sat
coiled in the bathysphere, more than half a mile
down. was the failure of our powerful beam of
light to attract organisms of any kind. Som
fled at its appearance, most seemed wholly un
concerned. but not a single copepod or worm or
fish gathered along its length or ecollected
inst the starboard window from which it
poured. We sometimes kept the lesser beam on
for three minutes, so there was abundance of
time for the plankton, which abounded in all
parts of the path of light. to feel and react to
its influence, The reason for this demands far
more observation than several dives can give.
One factor, doubtless, is not only the lack of
all rhythm of day and night, but the eternal
absence of all except animal light.

Now and then, when lights were thickest and
the watery space before me seemed filled with
life, my eves peered into the distance bevond all
I could see. and T thought of the lightless crea-
tures forever invisible to me, these with eyves
which depended for guidance through life upon
the glow from the lamps of other organisms,
and, strangest of all. those inhabitants of the
deeper parts of the ocean, blind from hirth to
death. whose sole assistance to food, to mates,
and to eseape from  enemics, were eunning
sense organs in the skin, or on long, tendril-

like fin-rays.

Even in this extremity of blackness T sensed
the purity of the water, its freedom from sedi-
ment and roiling: six miles from shore and a full
mile from the bottom insured this. So there
was no diffusion of light, no luminous trails,
no refraction. When sparks or larger lights
moved, they were as distinet as when they were

motionless. Bul reflection was noticeable, as
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upon the eve or skin from a subocular or a
lateral photophore, or upon my face when a
shrimp exploded elose in front.
= = o

Now and then 1 felt o slight vibration and
an apparent slacking off of the eable. Word
came that a cross swell had arisen and when
the full weight of bathvsphere and eable came
upon the wineh, Captain Sylvester let out a few
inches Lo the There were only
about a dozen turns of eable left upon the reel,
amd a full halfl of the drum showed its naked,
wooden core. We were swinging at three thou-
sand and twenty-eight feet, and, wounld we

L1 B o strain.,

come up? We would,

Whatever |1 think about the relative
value of intensive ohservation as compared with
record breaking. | had to admil that this ulti-
mate depth which we had attained. showed a

decided increase in the number of Jarge fish,

My

more than a dezen having been seen. There was
also a corvesponding greater number of lights,
though not in actual size of their diameters,

Before we began to ascend, I had to stop
making notes of my own, so numb were my
fingers from the cold steel of the window sill,
and when I shifted from my cushion to the
metal floor, it was like sitting on a enke of ice.
As to pressure, there seemed no reason why we
should not be outside in a diving helmet, as
well as in. 1 thought of a gondola sixty thou-
sand feet up in the stratosphere with a pres-
sure of one pound to the square inch, And then
through the telephone we learned that at this
moment we were under a pressure of thirteen
hundred and sixty pounds to each sguare inch,
or well over half a ton. Each window held back
over nincteen tons of water, while a total of
seven thousand and sixteen tons were piled up
in all directions upan the bathysphere itself.

Yes, we had heard clearly, we were ready to
be pulled up at once, thank you.

At twenty-nine hundred and twenty-nine feet
I heard a metallic twang through the telephone,
and asked what it was., I got some non-com-
mittal answer. [ found out later that one of
the guv ropes used in spooling the incoming
eable on the drum had suddenly given way with
a terrific report, a ghastly shock to everyvone on
deck until they realized it was a rope and not
the cable. Truly, we in the bathysphere had the
hest of it at all times!
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The Evolutbon of Human Diving, The left column shows the various attempts ab drawing
alr down from above Lo the diver, from the elephant’s brunk to the modern helmel sl
hg=e. The right column Hustrates the gradual attainment of soceess in actually eonvey-
I a supply of alr benenth the surface, The water beetle does this, aml points the way,
from the inverted vase of Aristotle to the self-contained bathysphere,
Dirawing by George Swanson.,
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The Bathvsphere of 1034

Joux

N the year 2034, the Zoological Socicty's
bathysphere will be looked upon as we now
for our deseen-

[

gaze al Stevenson's " Rocket,”
dants will be acquainted with super bathy-
spheres: splieres resembling ours even less than
the modern giant locomotive resembles its fam-
ons prototype, and capable of descending to the

decpest bottom of the ocean.

Ter-Yax

the dream of what Martian machinery ought to
be like, The illusteation on 172 shows
the present distribution of the apparatus; an
arrangement quite unlike that of 1930 and 1932,
Although apparently complicated, in reality it
is very simple, and can be divided into machin-
for producing light

page

ery for purifyving the air,
and for transmitting speech.

Instruments nnd Tools Used in (e Buthy=phere. Pholo by John Tee-Van.

In the four vears of its life, a number of al-
terations have been made in the bathysphere and
its operation.* These are of interest as being
the first steps in the advance toward the bathy-
sphere of the future,

Externally the sphere is the same as when
built, although new quartz windows and win-
dow frames have been installed, the former
becanse of partial failure of the old windows
and their subscquent cracking during removal,
and the latter for additional strength. The old
copper washers of the doorway, becanse of the
tremendous pressures exerted upon them, had
crystallized, lost their resiliency. and had to be
replaced.,

Internally the bathysphere is approaching

In the figure the left hand apparatus is the
chemieal blower. This consists of a small elec-
tric fan on top of a cone that connects with
four tightly-fitting, brass, wirc-bottomed trays.
When in operation the air of the bathysphere
is sucked in by the fan and forced through the
chemicals in the travs,—soda-lime in the upper
two and caleium ehloride in the lower pair, and
thenee back into circulation. the soda-lime hav-
ing retained the carbon dioxide breathed out
by the divers and the caleium chloride the mois-
ture. The blower passes the entire air of the
bathysphere over the chemicals about once in
ninety seconds.

* The bathysphere and its early operation is described in
the Bulletin of the New York Zoo'ogical Socicty, Vol
XXX No. & November-December, 1220,
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Diagram of the Batly=phere of 1834, Above: elevis for attaching supporting eable to
sphere: above to right, communbsition eahle entering sphere through stofing-box, twoe
of its wire= passing to the telephone hox, and two to the switch box that distributes
rlwr to the searchlight and the chemical blower, Middle section of bathysphere. from
it

 to right, chemical blower apparatus, oxygen tank and valve, telephione box and
instruments, temperature-umidity recorder, barometer. emergency oxygen tank and
valve, and searchlight. Drawing by John Tee-Van,
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Next to the chemieal blower is an oxygen
tank and valve like those on the opposite side
of the sphere. The tanks are similar to those
nsed before, each containing aboul 80 gallons
of oxygen, bul the valves are of a totally new
design, These insure, first, acenracy of oxygen
discharge, correct to within one half of one
per cent. of the gauge reading, and secondly,
ability to discharge accurately against external
pressure. Neither of these factors was attained
in the single valve used in previous vears.

Two other instruments. to the right of the
left hand oxygen tank, are of use in checking
the atmosphere; a recording thermometer and
humidostal and a barometer. Temperature in
the sphere is not controllable, except as the
bathysphere descends into colder water, The
pereentage of humidity can be lowered by in-
creasing the amount of ealeium chloride and by
running the blower at greater speed.

The small circalar device next to the ther-
mometer is a barometer whose only use is to
indicate too great a flow of oxygen.

With the blower purifying the air many times
more often than necessary and with oxygen
supplied at a rate slightly greater than neces-
sary, the bathysphere this year has an atmos-
phere that is slightly more oxvgenated than
ordinary air. a temperature of 68 to 85 degrees,
humidity of 48 to 76 per cent. and ecarbon
dioxide practically absent. This approaches our
idea of the modern air-conditioned room.

The light-producing section of the bathy-
sphere consists of a single searchlight con-
trolled by the large switech of the switch-box.
The bulb is of 1500 watt 110 volt eapacity.
Uunder usual circumstances the voltage in the
sphere is about 72 to 76 volts, this reduction in
voltage eausing the lamp to produce about one-
guarter its normal amount of light. This, how-
ever, was more than enough for visual purposes
and the teduced light was especially advan-
tageous as it generated very little heat. To run
the lamp at full power, a shift from one gen-
erator to another at the surface resulted in 110
volts or more and full light eapacity in the sphere.

The switch-box mentioned above (upper parl
of figure) is so arranged that the electric wires
as they come from above are divided so that
the current is distributed through separate
switches to the searchlight and to the motor of

the chemical blower,

The sound-transmitting part of the sphere
consists of a set of telephone instruments that
plug into a small box containing battery and
eoil. This box is then connected by wires that
pass around Lhe upper rear part of the -\ilﬂlltrt"
to the two telephone wires in the communica-
tion hose. On deck two telephones are avail-
able, The telephones used this year are the
wmie teleplhone

latest type adopted by transoc
operators, Conversalion through them is infi-
nitely easier than over the average instrument.

The communieation eable through which the
telephone and eleetrie wires run was lengthencd
this vear to a total length of 3,600 fect,

On deck the eleetrical equipment, exclusive
of telephones, consists of two generators; an
automatic 110-volt generator supplyving most of
the current, and an auxiliary one of higher and
controllable voltage that was used when re-
quired for photography.

Close to the generators and part of the elec-
trical eirenit is the cmergeney signalling ap-
paratus. This is a small bex with suitable
switches and lamps so arranged that in case of
failure of the telephones, the lamp above can be
thrown into the eircuit with the scarchlight in
the sphere, Signalling ean then be effected by
blinking the lights on and off,

Beyond replacing all bolts and fastenings for
holding the winches and pulleys to the deck.
no changes have been made in the deck mach-
inery, cxcept for installing a small winch to
pull the boom from side o side.

Lastly a change to simplicity has been made
in fastening the electric hose to the main cable,
In 1940 this was done with double-jawed brass
clamps,—one jaw holding the eable, the other
the hose. In place of these a six foob length of
rope is now used, fastened to each cable at its
ends by a clove hitch, This method las a num-
ber of advantages.—it is casier and more rapid
to fasten the two cables together in this way;
in case of a twist in the main cable the rope
takes up the twist and not the communication
cable; and lastly, in an emergency the ropes
can be slashed by a knife and the bathysphere
t to the surface without stopping.

Thus, in the bathysphere of today, we ecan
show progress in terms of simplifieation, making
more certain the performance of the machinery
necessary for the preservation of the lives of
those who go down into the sea in bathyspheres.
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Deep-sea Creatures of Six Net Hauls

JoceLyy Craxe

“/Tt': crowded around the long table with
that special sort of feeling that belongs
to Christmas morning. Outside was July. and
Bermuda, and the warm radiance of a sunny
five o'elock. But for us, that was all a pallid
other-world, We were copscions only of those

i scarlet that spilled
New shapes;

S d
shining: things of bhlack
into the whiteness of L P,

strange, fast-fading linls; weird erealures never

seen alive before—no wonder that we pushed
and peered and worried over slipping minutes,
The first haul of the year was uop from the
depths of the ocean.

After our first brief survey for special treas-
ures, we saw that an unusual number of ani-
mals were still alive. On the tug we had sunk
each jar, as it was unfastened from the long,
silk net, in a tub of cracked ice. Now, emptied
out into the pans, the water was cold as its
souree a half mile and more below the surface,
and many small shrimp-like forms were still
tearing madly around in the water or feebly
kicking at the bottom. These we carefully trans-
ferred to small dishes and placed in the re-
frigerator, for we had found that a familiar
temperature was of much more importance in

prolonging their lives than the most efficient
pressure tanks.

When all possible first-aid resenes had been
made and the study of the rest of the cateh was
well under wov, we lurned our attention to the
. a foot-long, Rose-lighted
osloma ) hundred
it was a she-dragon

prize of the s

Dragontish [ Eeh from Hhve
fathoms she—we knew
from her great size—was still waving her fins
in her pail of fec-waler. We poured her into o
wide, deep pan, carricd ler into a back room
of the celler, shut out every ray of light, stared
down at her intently, and waited. Nothing what-
CVer ||:|}\|I|".Il.'-.:.. A flashlizht showed the glighl
mavement of her tail, the slow opening and clos-
ing of her mouth, but the great, rose-colored
cheek-light was still rolled up out of sight

Again we waited in darkness. We prodded her

gently with a pencil. Suddenly she gave a mighty
flip and her light winked out, illuminating fish,
pan, and our exeited fingers. Twice more the
flash blazed up, and a pale glow showed the
rows of body lights., Then one more magnificent
display, and every movement stopped.

Fecling for n moment as though I had myself
been half a mile down, T brought her out into
the laboratory and carefully straightened her
cold, soft, satiny blackness. Tt was only then,
| think, that [ realized the ereature was a fish,
Because they are so hard to eatel, so delicate,
and so very literally expensive, we treat our
specimens with a kind of Hindoo reverence.
Most would be irreparably damaged if we han-
dled them with our fingers; instead, the finest
of forceps, lifters and necdles are used. Con-
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sequently we miss that odoriferous physical
contact with our prey which is the privilege
of other fishermen. The fivst time 1 tonched and
felt and actually smelt a fresh-dead, jet-black,
purple-lighted sea-dragon, and rvealized that it
was flah

forget.

that was an experience [ shall never

There was a satisfving variety of fish today,
most of them dwarfs compared with the dragon-
fish. Cyelothones, or Round-Mounths, were there
in their usnal abundance. We cateh twice as
many of these deep-sea frv as of all the other
fish put together: more than a hundred fre-
Why they should

of our un-

guently come up in one net.
be so abundant in
solved riddles. Maost of those in the four-hundred-

our aren s one

['::|1_J|||||1_ net were _'_',1':!_'|'|-~:|| 1":!|i.| |:|||:';||-1|11:1Il]|-',

‘k-brown Abyssal

and the whitish younz of o
Cvelothones. But in the deeper nets Lhe major-
ity were “{'”-!_l:]':l'ﬂ'll fish of the .'I]'l_‘- sanl form.
fial f=inch

Myetophids or lanternfish, from a
to two inches long, were next in number.  All
of these have small lights scattered over their
bodies, forming characteristic configurations as
constant within each species as the constella-
tions of the Zodiac.

In one net was a small cousin of the Rose-
lighted Dragonfish.
an inch long. but as black as the giantess, with

[t was a Phaotonecles only

the usual double rows of violet port-hole lights
along its side, and a blazing green barbel bulb
dangling under its chin. This faded to white
within an hour of its capture. There was a rare
black anglerfish. a Melanocetus, which carried
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a silverv-white lamp on a stalk arising from

the middle of his snout. There were a eouple

coungz U'hread Fels, slender as angle-worms.

ve were drawn out to a wiry fineness,

from each other
withont the least apparvent reason. Yet in the

each we found a good-sized shrimp.

tire tips corvinge away
stomach of
Whatever their hunting handicap. these fish are
successful s they are among the most eommon
of the deep-sea ecls.

l-'inullll.', there were numerous small, llrlll.'._.
larval fishes. As in all the other large groups,
young fish predominate, and for two very good
reasons. Our nets, which must be drawn with
a pitiful slowness at only two knots an hour,
are less likely to miss weak young animals,
whatever their phylum. Also, just as there are
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children under twelve than wold

1H".“i over seventy., so more 'l.'i'ri]llf_[ sea erealures

morse |!l.l1l1 fn

than old have escaped the fate of being eaten.

I almost missed one of these youngsters.

Only a round silver eve and three black spots
showed in the bottom of the pan, and vet [

Aad 1

hat

the larva of the Thread Fol,
the

changes a broad, flat, glassy sliver of a fish into

lifted out
wondered again  at transformation
the slim, round, black ereature that is the full-
grown eel.

How relatively unexciting is this “coming of
age” in humans! Suppose that vseful abstrae-
tion, the ant-man from Mars, suddenly swooped
down over Africa and gathered a miscellaneous
colleetion of jungle mammals., Obviously, he
would have no difficulty in separating all the
infant Hottentots from the monklets and lion
cubs and three-weeks-old elephants; and with-
vut so much as one wrong guess he could add
them to the jar that held their dusky parents.

On the other hand, many of the so-called
Ones,
transform themselves completely in the ordinary

lower animals, espeecially ocean-living
course of growing up. The story of even the
least remarkable puts to shame the imaginations
of the old frog-into-prince school of story-
tellers. While no human baby ever grew even
one extra leg, the merest shrimp starts with
six and grows thirty more in doe suecession.
Furthermore, those origi

six change from
capable legs into equally efficient feelers and
jaws. Again, most deep-sea fish are little dif-
ferent, when they leave the egg. from new-
hatched herring. They are weak and white and
their fins are nothing much to speak of: they
have onlv their first set of teeth and not a trace
of a light organ is anywhere upon them. Great
fangs and flashing lamps are yet to be formed,
and the fact that their development is a very
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usual process down there in the darkness does
nol make it any less wonderful, Could we [or
a season change places with the dragontfish,
keeping with us only our present mentalities,
think of the theill attending the first flash of
small Jimmy's cheek-light, and Mrs. Johnson's
pride in Susic’s blackening complexion!

I jerked out of this unscientific day-dream
at the Director’'s call to come and wateh more
He had brought a prawn (Systel-
lazpix)y, much ,

fireworks.
revived, from the ice-chest, and
it was still of that ;._’]fll'i{l'.lh shade of Lrilliant
searlel that is peculiar to decp-sca shrimps. In
the dark room we watched its last display, as it
defiant
[n spite of its brightness, 1 knew this was

shit out s small. clond of luminons
Hunkel.
il w-:l |.l|ll'-'-' il ||Il' *-\.||I'il'.|||‘-u £l !';'urm.-mm- in
the blackuess of the ocean

When all the fish, the larger shrimps, and a
opal-lighted

sguids had been removed from

o 1_';|I,|]||l4_' ol rare,

the pans, there remained only
the small, drifting creatures
that formed the

These, however,

plankton.
ontnumbered
by thousands all the larger be-
ings,  Arrow-worms  alone of
this group reached more than
half an inch, and none of these
Most of them
were glassy or white, with oe-
easionally  a

was over Llwo.

vivid one  of
sialmon orange, Nearer the sur-
2,000  feet, the
davlight still filters palely, and
for safety's sake a eloak of in-

visibility is of more use than a

face, above

these
animals,

Hence  at
the

searchlight.

levels most of

from the voungest lobster to the larpest of the
dolphinfish, have either bodies of crystal or
eoats of blue and silver, and the glassy worms
are no exception. The entire cateh today, how-
ever. was made between 2,000 and 5,400 fect,
and so there were orange worms, red shrimps,
the blackest of fish, and many lighted forms,
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These white arrow  worms, although they
carry no lights, thrive at all levels. They shool
through the water with flicks of their tail fins,
and seize their prey with tufts of seythe-like
brown bristles which grow around their months,
More than once we have found small fishes in
their stomachs—always, somehow, a disconeert-
ing discovery, 1t upsets one’s New  England
sense of logical order. Fish shonld eat worms,
not worms fishes, Anyvway, the facl remains that

arrow

WOrms are mere numerons inoour nets
than any of the non-crustaceans.

Running these a close second arve the jelly-
fish-like eolonies known as siphonopheres. Most
of these have one or two glassy swimming bells,
pointed, many-sided and rather like a bishop's
mitre. From below dangles a short chain of
pale gold polyps, some adapted for eatehing and
devouring prey, some concerned solely with the
production of the nest generation. The lurge,
complicated forms, represented at the surface
by the Portuguese-men-o-war, do occur in thie
deep-sea also, but in our nets we find only the
broken fragments of their bells.

At last anly a soup-like pinkish fluid was left,
I placed a spoonful in a watch-
crystal under my microscope, felt the
familinr cold of the steel against the
sides of my nose, pressed my eves
to the oculars, and scttled to the
happicst part of the evening’s work.
[ do not know of an easier wayv of

changing worlds. It is simply a

question of spectacles. But all your seales of
size and values vanish; five=feet-
something-or-other of height never existed; vour
coarse Brobdingnagian pereeption of “pink soup™
is forgotten completely. Instead yon are an on-

I_\.'l MIT W

important something hovering just above a zoo-
ful of unbelievable ereatures, all with waving
legs and shining eyes and bodies erystal-clear,
or glowing with every color of the rainbow.
There are small, bivalved erustaceans, akin
to barnacles and known as ostracods. Superfi-
cially at least they resemble shrimps that never

YURK £00LOGICAL
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grew up. for after hatehing they add only eight
limbs to the six with which they started. From
shut ovster-like,
within a pair of shells grown from the chitin
of their backs.

the first, they themselves,

Somewhat resembling these arve flving snails,
Lthe Flll_‘l'l)llll\.r'\-. The shells of some are burnished
shiclds, others are Hattened -.;.-il'rl'.'- lil:;_h'ii with
vrder cones of ala-

Atlantic
the skele-
tons of minute. one-celled radiolarians or fora-
Of there is a
small patel of Pterapod Cose, the only one in

violet, and still otlicrs are sl

baster. Most of the bottmn of the

ocean is covered with elav. or with

minifera. Bermnda. however,
all the northwestern Atlantic. Why these snails
should thrive exceplionally well in this
particular spot is only one of the in-
numerable puzzles which we have not

solved.

Amid the welter of legs and eyes I caught
sight of a full-fledged anachronism a tenth of
an inch long. If a pan-American airman should
trail a net behind his plane and, five thousand
feet higher than the jungle treetops. cateh a
curled-up infant armadillo, this would be scaree-
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Iy more absurd than our netting a starfish a
mile above the nearest solid ground. Unly be-
cause we are somewhat used to the idea ean we
with seientific calm catalogue a baby erab canght
swimming in mid-ocean. We have long known,
however, that many animals which pass a staid
and tame maturity lazing among the reefs,

erawling in the tide-pools. or even fastened
tightly to a boulder, enjoy an obviously exciting

adolescence in the open sea, Most of them, e

they fish or crabs, barnacles or lobsters, live in
these free days near the sorface, But some,
like the leptoceplalid larvae of our fresh-water
eels, are probably spawned hondreds of feel
down, To this latter group the small starfish
may belong,
one of the few animals captured by the net on

More probably, however. it was

its way to the top.

In my study of the pink spoonful in the dish.
I purposely ignored, until the last, the cope-
pods, the ubiquitous
have justly won the
sed.”
they had distracted my attention, I would quite

small erustaceans which

name of “insects of the

I ignored them because [ knew that onee

forget snails, starfish and evervthing else. The
longest of them measure less than half an inch:
the smallest are only a twenty-fifth as large as
these. They are of all forms, but most have a
torpedo-shaped body with a slender, jointed,
legless tail ending in a few feathery bristles,
Almost all have only a single eve, sct Crelops-
like in the middle of their forcheads. They row
themselves along by jerks of their antennae,
those long
which correspond in posi-
tion and appearance to
the wonderful sensory or-

i f:'l:h'rs”

"H\
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gans of ants and butterilics, Suddenly to find
sl OrgEnns used as oars is ns .-|.~.1_|,:|gin]|'i1|._,-: as it

o owith his

would be o see a donkey swimm
TS,
Many of the mites under My miCroseope werd

transparent, but others founted the most bril-

liant of eolor combinations.
Bome were erimson, and bore
purple

ultra-

T grape-like clusters of

l'f_':lﬂ:‘: BE0mME WEerg odrunr
marine, with ruby eves and legs of gold; and
our was Hame searlet in front, but had tail and
underparts of livid magenta. In the audacity of
contrast, in the brazen effrontery of clashing
hues, they reminded me of the costumes in some
old medieval tournament: considered analyti-
cally the discords were atrocious; accepted emo-
tionally, the effect was perfeet. Luckily for sei-
entific aceuracy, we have a book of color samples
with every shade eatalogued and labeled, and
with this we mateh the almost nameless colors of
the copepods. But although I faithfully make
the proper records in my notes, it never fails to
annoy me when a creature all sapphire and
emerald and delicate lheliotrope turns out to
have its “cephalothorax smalt blue, abdomen
skobeloff green, and antennae pallid naptha-
lene, shading into Schoenfeld’s purple”!

In the ocean there is no such thing as privacy.
Goldfish globes are stone-walled hermit-cells by
comparison. No jointed-legged being, from a
queenly searlet shrimp ta the smallest of
the copepods, could ever find a safe place
to leave her eggs. She eannot, wasp-like,
choose a likely space and dig a hole;
neither can she glue her eggs to a food-
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1 o Typienl Deep-sen Haul, In the righl land
o Lk Bl virele; on the relative bulk of the
il of alx Allchael Sars metine pels, drawn al
=iib bl e fathoms, from eight to ten miles of
tmportznt exception that almost all prologons
aibwn fn the above disgroms (e niter give an

approximatbe fdea of the propertions of the variows grotgs in e deep sen 10 the protozeans could ave Been
eanght and counted, the representution of their numbers would prohably have secupied almost all of the
rizht band circle: the divisions of e left one, however, woold senreely inve been affected.

filled slice of water, like moth-eges to a leaf.
And so she guite wisely carries them around
with her in a pouch beneath her breast, or
attaches them firmly to ler swimmerets, or,
as in the ease of many copepods. she slings
a packet pannier-wise on each side of her tail,
Fish are not so careful: most of them seatter
their egos anywhere, in great numbers. But
the following list shows how camparatively
few are the fish and other organisms in com-
parison with the crustaceans. It is based on a
single, typical hanl of six nets drawn between
400 and 900 fathoms. Except that the minute
one-celled animals, almost all of which slip
through our nets, probably lead all the rest, this
list gives a fairly accurate idea of the relative
numbers of the principal types of organisms:

Copepods ....... T e s 6.
Other Crustaceins ... vomvrasees 15.5 %t
Arrow Worms «......oooo0- g [
Siphonophores  ......... g, 1.9 %
B 0 [ o el
Radiolarians . ........ il e 1.2 %
Segmented Worms . .........o0. 03§

B eSS . 0.08%

Peridinean Shells .. ..cvinnon.n 0.07 %

InMReales o e e e 007"

Eohinoderms .. v w.siossnas s 0,085

Jellytish

Comb-jelly i ovinaia s o 0.003 7
I e e 100.000 %%

The ecircle at the right shows this list in
diagrammatic form, the left eircle the relative
amount of space the individuals of the same
groups occupy. Even in this latter arcangement,
with Jarge and bulky fish as rivals, the erusta-
ceans still lead, This order is practieally in-
variable at all depths, although the relative
proportions of the smaller groups vary slightly.

It is now elear that the copepods are the most
important of the middle-men in the deep-sea,
the links between the plants, the ultimate pro-
ducers, and the large fish which are the
last consumers. The wonder of it is that so
many copepods, sought by innumerable lungry
encmies, live to grow and carry their small
parcels of eggs. The key to their abundance
lies of course in the rapidity of their develop-
ment. Some are known to complete their entire
life evele in a week.

We capture a minimum of several thousand
copepods in cach net, and this is bot a small
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fraction of the numbers our nets fail to cat

Onee I devoted hours and days to the task and
sorted and counted all the copepods in a single
haul. Then, after an astronomically involved cal-
eulation full of pi's and decimals and ciphers,
[ found that in spite of these counted thou-
sands, each small copepod apparently swam
lonesomely in a cube of water measuring twenty-
: With the
counts of other regions in mind

I recalled that at the surface of
the North Sea a distribution of

one copepod to the eubie inch was

one inches on a side.

not nncommon—I carried my cal-
culations to the Director. | rather
expected him ko

with the seantiness of life in his

be impressed
deep-sea evlinder, and was puz-
gled when he merely grinned and
said, “All right. That's fine. But
wait a hit.” Two wecks later [
had the joy of going down in the
bhathysphere and seeing things for
myself. When I returned 1 took
all my
tore them up. The multitudes of

caleulations and quietly
swirling copepods 1 had seen from
the window brought home to me
as had nothing else the inefficiency
of the best of deep-sea nets, not

3

L numbers @ deep-sen anlmals lil

single Bermmpbn Tun] dleserilsed.

only in capturing large fish, but even in retain-
ing the small planktonic animals.

[ have said that the copepods are the most
numerous of the mid-links in the oceanie life-

chain. The microscopic plants, dependent as is

all vegetation npon the sunlight, form ultimate-

I¥ the food of even the largest deep-sea dragon.
But sunlight penctrates only a little way into
the sea, and no plant can live
much below G600 feet. Visible day-
light dies ont completely at 2.000.
All of the creatures in our nets
lived from 500 to 3.500 fect below
the last glimmer of daylight. The
copepods, although they are noted
as seavengers of all kinds of or-
ganic rubbish, are mainly vege-
Consequently  the thou-

sands we eanght in the middle

tarians.

depths must have depended prin-
cipally on the remains of dead
plants drifting downward toward
the bottom.

We find that below half a mile
the plankton, and consequently
the larger animals, gradually be-
Comme (echart).
to the
distribution of the plants, is quite
understandable.

1|:Nh TNLTNETOS

This. viewed in relation

A diatom-plant.
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living at the lowest possible level in a minimum
of light, somehow escapes being eaten and dies
of old age. Its beautifully adjusted floating or-
gans promptly cease to function. It becomes
water-logged, and begins its long, slow fall to
the bottom. a mile and a half beneath it Fyery

vard of its journey it passes tens of hungry

copepods, and the chance of its escaping
consumption long enough to reach the lower
levels is  slight. It follows that as there

are considerably fewer defunct diatoms at the
depths of a mile than at half a mile, there is
an even scantier assortment of lanternfish, and
50 on. But between 2,000 and 3,500 fect the
life of the deep-sea thrives. Here the blackness
is of full intensity, and the cold nears its maxi-
mum, so that all the lanterned black and scarlet
ereatures of the mid-depths swim, feed and firnl
their mates in the environment for which their
outlandish characters are developed: vet the
sunlight is not so far above them that they lack
an abundance of food.

I realized suddenly that it was very FRE
and I was tired. Rows of shiny glass vials, each
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with its own typed label, had replaced the chaos
of pans and pails and dishes, | had covered my
microscope and pushed in the final eork when
I saw & small dish sitting forgotten in a corncr,
holding O morndiz, the subject of the artist’s last
color sketeh. It was a frightful, two-inch, mon-
ster of a fish, with sabre-sharp fangs, a mild
blue eve, and a stomach literally bursting with
the knobbly bulk of an inchling Silver Hatchet-
fisl. T knew Lhat the Hatehetfish was
probably a mass of copepods. and inside each
anel inside

inside

copepod a bit of oceanic vegetable,
that—but [ was too sleepy to look up formulae
in bhio-chemies. 1 transferred the Sabre-tooth to

a round, squat jar, and placed him, bolging, on

the shelf, And through iy lesd daneed the
lines:
“Oh, I am a cook and a eaptain bold;

And the mate of the Nancy brig,
And a bo'sun tight, and a midshipmite,
And the erew of the captain’s gig”
[ could liave sworn that thronzh the curved,
distorting glass, Omosudiz, alias “the Elderly
Naval Man.” licked his fishy chops and grinuned.

American Fresh-water Eels in Bermuda

Wirtiam Beese and Jous Tre-Vax

AI{ISTUTLH and his pupils were per-
plexed by the mystery of the life history
of the FEuropean Fel, and more than two thou-
sand vears passed before this was solved. Dr.
Johannes Schmidt devoted eighteen years of
his life to the problem. and before he died, Iast
vear, had the satisfaction of having discovered
all the important facts of this almost unbelieyv-
able life history.

The eecls of the North American continent
and of Furope. when they become adult, all
make their way from the ponds and down the
rivers in which thex have been living for years,
and when they reach the sea they swim thou-
sands of miles south until they come to the deep
waters of the open ocean near the West Indies.
There they mate and spawn, after which every
eel dies. The voung ecls, minute and transparent
as glass, work their way slowly northward.
Weak swimmers as they are, they manage some-

how to travel on and on. Beginning life five hun-
dred fathoms or more beneath the surface, and
four thousand miles away from their parents’
rivers in Fuorope, they push on, The American
cels bhreed somewhat to the westward, but not
so far but that the two leptocephalids or larvac
commingle. T have taken hoth in the same net.

Bermuda holds a unique position in relation
to these young eels, for it stands at the dividing
point of their migration. Somewhere in the vi-
cinity, the two great hordes of glassy eellets
split to east and west, the Furopean ones tak-
ing two vears or more on their journey, and the
American cels reaching their home rivers in
half that time. As little, pink. fingerling elvers
they swim up into fresh water, and remain there
from six to eleven years. Then the utterly mys-
terions call comes, and they all start down, out
to sea, and south to the tropics, and dive into
complete blackness (1 know, for I have been
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American Eels Recently Caughl in Brackish-water Diteli, Bermnada.,

there!), where they in their turn, go through
who knows what ceremonics of courtship and
mating, lay their eggs and dic. I have over-
lapped the circle intentionally, for only by re-
iteration can we really come to believe this
astounding round of life.

For vears we had heard romors of fresh-
water eels in Bermuda, but they always turned
out to be blackish morays, or else references to
twenty vears ago. On page forty of our recent
volume on the Shore Fishes of Bermuda®, we
limited ourselves, concerning these eels, to one
sentence, “In Bermuda recorded from brackish
ponds.” We had seen no specimen excepl in a
collection at Harvard, where a two-inel individ-
ual was said to have been taken in these islands.
Besides this, there seem to be no recent records,
verbal or published.

In 1876 Brown Goode wraote of the cel, “Com-
mon in the ditches and dikes of the salt
marshes,” and quoted Mr. J. M. Jones “that
it attains the weight of two or three pounds,
and is very destructive to ducklings. It is not
eaten.” By diligent inquiry I found people who
had speared or jigged for eels, ten or twelve
vears ago, at night in The Lane near Hamil-

* Figld Boak of the Shore Fiskes of Bermuda by Beebe and
Tee-Vian.

Plaoho by Jodin Tee-Yim,

ton. Mr. Searritt Adams had eaught full-grown
ecls, three feet long, at the same place, and
said that they were considered a great delicaey.

AL present, so many salt marshes and ditches
liave been filled in, there would seem no suitable
places for fresh-water cels to live when they
had passed the larval stage. [ gave some cel
pots to my yvoung ichthvological enthusiast,
Thatcher Adams, and bade him try to cateh ecls.
He set them without suecess in o mangrove
swamp ab Spanish Peint, and then tried in a
diteh tribulary of the swamp, in Hamilton it-
self, not far from the Hamilton Hotel. The next
day there were six in the trap, twelve to four-
teen inchies in length, and all perfectly good
American Eels (Adwgueilla rosirata). There is
not much external difference between eels from
opposite sides of the Atlantic, but the number
of the vertebrae is characteristic, The Ameriean
ecl has from 103 to 113 segments in its back-
bone, while in the European form there are 111
to 119, In our Bermuda specimens the verte-
birae average 103,

Our eels were well-colored, rich bronzy green
above, changing through golden vellow to white
below. The iris of the eve was iridescent bronze
rold, thickly dotted on the upper half with
black. The water in the diteh in which they
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were taken rose and fell with the tide. but a
bottle-ful taken at the time and place of the
cels’ capture was quite blackish, with a salinity
exactly half-way between salt water from the
sea, and rain water.

The most interesting thing about this dis-
covery of lalf-grown eels. in this back-water
of Bermuda. one mile from the open waler, is
that these few individuals, out of all the un-
counted hosts of larval eels which pass Bermuda
every vear, are the only omes to be deflected
to this first available. but unattractive and
barely possible living haunt. If we are to judge

this event by the habits and instinets of all other
eels, the parents of the ecls now living in Ber-
muda must have spent their existence, from
larval to adult life, in this same ditel.

We are today as ignorant as ever of how the
European Eels know where to go to breed (re-
tracing their juvenile journey of vears hefore),
or how the voung know to go back to the same
waters from which their parents came: We know
as little abont all these things as  Aristolle,
more than twe thousand vears ago. knew of
Novth America or Bermiunda,

Salt and Fresh-water Viability of Fish

Gronta HoLvosTER

OPULAR conception naturally divides the
R-mr]:l of fishes into two big groups:—- those
living in fresh and those in salt water. We are
always surprised to read of the long journey
of the eel from its fresh water home far into
the open sea to spawn. Annually there is an
economic record of the number of salmon that
are caught as they travel one thousand and
more miles from the sea to inland mountain
strenms to spawn. With both stories, it is the
distanee traveled that impresses us rather than
the fact that the fish has changed its chemieal
environment. The salmon and the eel are ex-
amples of direct antitheses,

Besides these, there are many fish, represent-
ing various familics, that live in brackish water
but are sometimes found in the sea or in fresh
water, Cyprinodont minnows may be found in
fresh water. hrackish water, or even bays of
the sea. The ancestors of the handsome black
molly is found in all these haunts and could
be k'r:pt in any water that is convenient. Other
very adaptable minnows are those belonging to
the Fundulus group which has species living un-
der all conditions. Some are bottom fish, bury-
ing themselves in the mud of estuaries, others
swim freely in rivers and bays, and still others
are surface swimmers in swamps and streams
and brackish water. Certain ones are found in
inland lakes and ponds.

The amazing powers of rapid adaptation of
three species of minnows have been observed in

our Nonsuch laboratory, Two of these are resi-
dents in the brackish water of Bermuada, the de-
gree of salinity of which is variable. depending
on the amount and frequency of rainfall. An
available analysis of the Devonshivre Marsh
water mives a pH of 6.9 as compared with 8
plus of the surface sea water. The two minnows
mentioned are Fundulus bermudae a native, and
Gambusia holbroakii. The latter was imported
from fresh water pools near Washington, D. C.,
in May, 1928, and planted in the brackish
marshes where they are thriving, and are valu-
able as feeders on mosquito Jarvae. The thicd
form obscrved is the guppy, Lebistes reliculatus,
a tropical fish, recently introduced into a few
garden pools in Bermuda.

Funedulus bermudae, known also as the man-
grove mullet, or mangrove minnow, is found in
secluded mangrove bays as well as brackish
pools. As far as we know it has never been re-
ported swimming freely in the sea along the
shores. In all these brackish water localities
there is a definite rise and fall of tide. Our
specimens came from a  shallow mangrove
swamp inland from Castle Harbor on the west-
ern tip of St. Davids Island. This small. flat-
headed minnow is valuable as an enemy of mos-
quitoes and adapts itself quickly to fresh or
salt water, without any intermediate steps in
half and half solutions. It lives peacefully in
fresh water pools with goldfish,

The Gambusia coming from the brackish
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marshes will also live in either salt or fresh
water, but differ from Fundulus in rapidity of
adaptation. Gambusie need a few days (1 day
was successful) inoa 50-50 per cent solution,
before thriving in pure salt water. Placed di-
rectly in salt water they survive about 3 hours.
Later it was found that of the eyprinodont min-
nows the guppy is the least adaplable to salt
water., needing gradual changes over o period
of about a week.

Probably the best known of the minnows is
the guppyr. which for gencrations has been
reared in fresh water tanks in many lhomes.
Serious fanciers have developed the rainhow
colors of the male far beyond that of its ances-
tors in ‘I'rinidad and northern South Ameriea,

During several vears of personal observa-
tion the guppy has lived up to its reputation of
a remarkably hardy little fish, surviving cxtreme
sudden eold or heat, shifts into unseasomed
water and travel in crowded and unaerated
quarters. Last winter, finding my aquariums in
New York City over-stocked with guppies |
psed this minnow first in a series of viability
tests in solutions of salt water. Half grown
fish were the subject in a constant total of two
quarts of water. in both jars and open rectan-
gular tanks. Repeated experiments have shown

s o pune sall-waler,

that the differences of surface area of these
two eontainers have had no appreciable effeet on
the longevity of the guppics. No plant life or
acration were introduced. Salt water was sup-
plied through the courtesy of the New York
Aquarium from December 1938 to May 1984
when all the experimental fish, as well as the
stock, were transported to our Bermundas Lab-
oratory with the 20th Expedition of the Depart-
ment of Tropical Research. Here this work was
continued, and in addition, a nomber of the
commenest types of Bermuoda shore fishes were
observed during the summer. I was ably assisted
in the constant care of the aquariums by Perkins
Bass and William Ramsey, Jr., and in collect-
ing specimens by Thateher Adams and Robert
Hartley.

The salt water fish will be described after we
see how the guppies take to their changed water
world.

The experiments with the guppics were di-
vided into two groups. First, plunging the fishes
direetly into definite percentages of salt water,
ranging from 50 per cent to pure salt water, to
determine their reactions, exact time of survival,
and the point where immediate adjustment
would oceur and life continue indefinitely. This
method was osed first, starting with pore salt
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water amd working down into the weaker solu-
lions. Only a few tests were necessary to show
that in a half and half solution most of the
fishes lived indetinitely. The few that were lost
died of other causes. such as over heating the
water by placing it too near a radiator during
the cold weather. There have been no losses in
Bermuda where the temperature is comfortably
constant for tropical fishes,

Onee guppy, in a bwo quart jar { Bxperiment
No. 1}, which was returned to fresh water after
feeling the effects of immersion for one hour in
pure salt water, fully recovered in seventeen
hours and a half and was then placed in a 50
per cent solution. This guppy. after cleven
months (in November). is still living in the
original solution of half fresh and half salt
water. In spite of the faet that there is no acra-
tion and no plant life in the container, and only
food is added, this fish has doubled his size and
promises to live on to old age, or until the water
evaporates. The experiment was repeated with
another specimen which was placed directly
in a half and half solution ( Experiment No. £},
and this fish, too, after eleven months, is still
thriving. Several more tests were made in Ber-
muda with the same results. The chart shows

ance the average longevity in the varions
percentages. It is interesting to nole that the
greatest differences oceur between 50 and 75
per cent and that the longevity in each of the
weaker solutions is approximately twice that

at a gl

of the next stronger solution.

The other method and the more tedions one,
sometimes Laking months for results, but one
which. with the zappies has proved suecessful,
is that of gradually increasing the percentages
of salt water, starting with a solution of 50 per
cent.

The female of a half grown pair (Fxperi-
ment No. 5) started in a 50 per eent solution,
and after many weeks in increasing amounts of
salt water reached pure salt water in seven
months and two days’ time. She survived for
only two days. having. several weeks prior to
this last step, contracted a white fungus disease
on the fins. The male died in a 63 per cent
solution after three months and a week, Six
young were born in a half and half solution
.(]-]xp.erimvnt No. i) but only two survived to
come to Bermuda the first of May. Ther were

healthy  young males but unfortunately one
killed the other, The remaining one was placed
with the original [emale, its mother, with the
hope of more readily establishing a salt water
adapted race of guppics from those born in a
solution of sen water, But this fish died, at the
same time, and of the same discase that killed
the parcnt. Another group of five, four half
grown and one adult femnle (Experiment No.
T)e was started in Bermuda on April 20 in
30 per cent salt waler, and run up in half the
time of the first pair, in increasing amounts of
10 per eent at cach step. They finally reached
pure sea waler in three months and two days.
During this time the adult fish had one young
born on June first in G5 per cent salt water and
five more born on July first, and one on August
28 in purc sall water. All the voung are now
living in 1000 per cent salt water. All of the
original group ave living on the date of writing,
November 20, and the large female has had
another family,

Finally, having a group of nine guppies, of
all sizes and both sexes, live in salt water after
many weeks of prolonged stays in each pro-
gressive per cent, [ was interested to find out
how rapidly the guppics could adjuost to salt
water. So, a half grown pair was started in a
30 per cent solution and every twenty-four
hours the fish were changed to a solution which
was increased ten per cent. In six days this
pair was in pure salt water. For three months
they have thrived. The fish are given a weekly
change of salt water but no plant life or acra-
tion. This experiment was suecessfully repeated
{ Experiment No. 88) with a group of twelve
fish, young to half grown.

Now that the puppics are breeding in salt
water it will be of great interest to see what
structural or color changes may oceur in future
generations. In the present generation there is
one marked abnormality. This we have called
“the spirals.” All fish show this strange way of
swimming, first being cffected when in the
higher per cents of salt water. "The spirals,”
which is what the word implies, is swimming
aronnd and around. either right side up or up-
side down, or sometimes alternately one way
or the other. This ocears regularly when the
fish are startled and lasts for some seconds after
the first stimulus. The sudden flash of a light
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will start all the fish swimming in spirals, some
more violently than others.

With the knowledge of this ability of certain
fishes to live in water varying From salt to fresh,
and the comparative adaptability of Fundulus,
Gambusia, and the guppy, it is of interest to
study strietly salt water groups and test their
capacity for adaption to fresh water. Through
extensive experiments there might be gained
some hint of ancestoral relationships, The po-
tentiality for adaptation ma
through heredity or lost throngh generations of

iy be preserved
constant conditions, in the latter case sudden
changes of physical environment might mean
extinetion.

In the salt water fishes more specimens and
repeated experiments carvied on over a longer
period of time are required before any eonelusive
data is possible. But what has been observed
in these few seatterod groups is indicative of
possibilities in this ficld. Adaptation of species
of salt water fish to fresh water would facili-
tate their being kept by aesthetic fanciers, their
use for aquarium exhibits, and ultimately and
more particularly for scientists who are inter-
ested in studying life histories.

A greater number of Demoiselles  were
studied than any other gronp. Two species were
observed, the commonest of Bermuda salt water
shore fish, the sergeant major, Abudefduf mar-
ginatus, and the blue and vellow bean gregory,
Enpomacentrus lewcoslicins.

The sergeant major was tried in plunging
experiments and also in a series of graduoal
changes over a period of weeks, The average
longevity of fish plunged into 100 per cent fresh
water was one hour and twenty minutes, The
average of those plunged into 90 per cent was
twenty-nine hours and a half. Seventecn spe-
cimens were started in the 90 per cent plunge
and one-third are still living after two weeks,
with only one showing the first signs of un-
adaptability, the loss of balance. After a week
in 90 per cent all developed a progressive fun-
gus on the fins. But none show any signs of eye
abnormality which was experienced with the
fish that had reached 90 per cent after gradual
changes over a period of weeks. The fungus is
a factor to be reckoned with and combatted in
less specialized experiments. It has no place
in the present scope of this thesis dealing only
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with healthy nermal fish. Several other species
in the same tank with the badly infected fish
have not been affected by this fungus.

With two sergeant-majors, the fresh water
solulion  was inereased 10 per  cent eVery
twenly-four hours and in six days they had
shifted from a sclution of half salt and half
fresh to one of all fresh water, They lived one
hour and a half in the fresh water which was
only len minutes longer than the average time
of those plunged direetly into fresh water. An-
other fish was given an intermediate change of
5 per cent instead of going direetly from 90 to
100 per cent. 1t lived twice as long as the pair
that were jumped directly from 90 to 100 per
cent. “Fhese fish remained healthy with no sign
of fungus, which appears after an elapse of time
in the higher per cent of fresh water. Three
fish reached 92 per cent, one 94 per cent and
twa 835 per cent in the experiments allowing four
weeks and more with a 1 per cent increase from
the 90 per cent step upward.

Seven young specimens of beau gregory were
experimented with, measuring between 9 and
20 mm in length. In the gradual changes from
half salt and half fresh water to all fresh water
the following summary will show briefly the
longevity of cach fish:

Twao fish veached 60 per cent, one fish reached
80 per cent, two fish reached 85 per cent, one
fish reached 96 per cent. Only one showed
traces of fin fungus on the tips of the pectarals.
There is one fish still living in 96 per cent
fresh water,

Three specimens of silvery salt water mul-
lets, Mugil curema, went into fresh waler over a
period of four and five weeks. One lived only
four days. The mullets do not feed in captivity
although tempted with a choice variety of or-
ganie materinl which they naturally would nose
from the bottom,

One blue-striped grunt, Haemulon sciurus,
went to 70 per eent, and one to 95 per cent,
The latter was in splendid condition wuntil
changed from 90 to 95 per cent when it was
affected immediately, Tt was returned to salt
water where it revived temporarily.

Two breams, Diplodus argenteus, reached 75
and 80 per cent.

Several “shad,” Ewcinostomus californiensis
arc now living in fresh water. Only one died



Vol rereil, No, &

NEW

YORK Z00LOGIOCAL

187

SUCIETY

-

Salt-waler and Fresh
M jors

during the gradual change and this was in 90
per cent. This species feeds readily and several
may be kept in the same tank, which is in-
advisable with most groups, especially the
demoiselles.

Twao specics of wrasse, the common slippery
dick, fridio biviftata, and a very yvoung blue-
head, Thallasomma bifasciatum, reached 90 per
cent, excepting the young blue-head, which
reached 83 per cent. The wrasse show a lack
of ability to adjust the air bladder which con-
dition was not seen in any of the other groups.
They become very light with a noticeable swell-
ing of the abdomen.

In the goby group, one specimen each of two
genera and  three species were observed. A
translucent goby, Lophogoebivs glawveofracnum,
after five weeks reaching 85 per cent by very
gradual steps, jumped out of its tank when the
cover was off at feeding time. This fsh was
vigorous and showed every indication of suc-
eessful adjustment to fresh water,

A full grown sheepshead goby, Bathygobius
soparator, reached 95 per cent and lived on for
almost a week,

A large crested goby, Lophagobius eyprinoi-
des is now in fresh water after two months and
a week of gradual shifting from salt water. It is
feeding and apparently comfortable and happy.

In the blenny group ten specimens were ob-

witer Fish Livieg Together In the Same
to fedurf marpieatns, amdl Guppies

Aguarium: Sergeant

Lebijates velsendufig,

served, which represented two families, three
genera, and three species. Two large Labriso-
mus nuchipingis reached §0 and 93 per cent
and one is still thriving in 93 per cent fresh
water, One sealeless blenuy, Blenning eristaius,
reached 95 per cent in seven and a half weeks.
Six  young blennies, Salariichthys
textilis, reached 90 per cent in a week,

Of the pelagic fish only the amusing little
angler or devil-fish, Histrio gibba, was tested.
Under normal conditions the pelagic fish would
never have to adjust to a sudden influx of
water which shore fish experience at times of
torrential rains. These Histrios reached 70 and
75 per cent in two wecks' to four weeks' time
and one lived eight days. This dead line of 75
per cent is consistently lower than the 90 per
cent which was the average life mark for the

tide-jool

inshore fishes,

No attempt has been made to adjost the water
chemically according to the needs of the various
fishes, The water was kept fresh by constant
changes of solutions and no plants were intro-
duced which might foul the aquariums. Constant
acration and changes of the water kept both
experimental and stock tanks in good condi-
tion, The objeet of these tests was to determine
whether Bermuda brackish and salt water fishes
could adjust to Bermuda fresh water which is
rain water from whitewashed rcofs.
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Silver-whip anglerli=sh felopichtbns Teatoewlalns Beehe,
rom Six Hundred Fatloms.

Fadnting by Else Bostelnwnn,

SAMPLE OF UNEDITED TELEPHONE NOTES
FROM DIVE THIRTY-TWO

Growiy Hovwsten and Winciam Beene
Feet Time (Hhservations
2450  11.00 AM.  Big fish or cetacean came quite near; could just see outline, Was at least
20 fect long, one-third of this deep. It is icy cold in here.

2500 11.01.18 Beam off. Oxygen 1,500 pounds, humidity 63 T, barometer 76,

2540 1104 Another luminous shrimp. Ctenophore completely lighted up. Another big
shrimp at window; whole thing very clear now about the luminous sub-
stance they shoot out.
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Beam on and off.

Myrinds of sparks when hit window. Big 12-inch heteropod, like Firola.
Luminous all over, bul no luminous spots. Another big shrimp shooting out
lnminens material which looks like a veil.

Walls of bathysphere are ice cold.

Hose in one-half inch, Oxygen 1,450 pounds, barometer 76, temperature S0,

So black outside, and what lights! A fish with long, slender, pointed tail,
this is a big fish.

Here's a telescope-cyed fish; it is drggropeleens and its eves are very dis-
tinet. Barton sees something like necklace of silvery lights, Now another
big shrimp. Beam off, Marvelous outside lights. Water filled with lights

maore o0 Lhan on our last dive at 2.500 feel,

Now a curved, pale-green under eve, eve lighted up by it It is erescent-
shaped. Che fish ot least 8 feet long. Five inch Myetophids, swimming so
slowly lhat I can see whole light patltern. Several close lines of lateral
lights, and constantly lighted plates. Lompadena, try to look up species.

Not a Hash in sight.
Now a light coming toward me.

Siphonophore. a big one. Oxygen 1,400 pounds, barometer 76, temperature
77, humidity 62%.

Beam on. Beam off. Long lace-like things again. Salpa-like with big head
and long, slender tendrils, Now another one.

{ Guy ropes shifted for winding in cable.)

Animals seem to stay in field longer than at higher levels, but here comes
a flash like mad! Heard metallic snap.

{Cruy rope broke with tereific snap;: T learned after.)

A lovely light. {Guy rope re-rigged, but broke again with sickening thud.)
Oxvgen 1,300 pounds, still coming at one liter a minute. Barometer 75146,
temperature 73, humidity 6. Now three, very round fish, saw no lights at
all on them. It is bitter cold inside, hand feels iey when touehing window
ledge (100 on deck. report).

A squid, 8 inches, with ene pale blue light and could see whole body when
it passed by other lights.

Now many things again, as thick as I have ever seen them,

Mass of copepods and other plankton. ean see them indistinetly 40 feet
away from bathyvsphere. Can see a mass of little lights given ont. Barton
sees a big body with 1 light on each end. Tt may be a Melanostomiatid.

Beam on. Saw a fish with literally hondreds of lights, about 8 inches long,
from head to tail its body was peppered with very brilliant bat small lights.
Color of lights pale lemon-yellow.
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Three New Deep-sea Fish Seen from the Bathysphere®

Wirtiam Beenr

N Aungust 11, 1934, | made a descent in
O the bathysphere under the auspices of
the National Geographic and the New York
Zoological Socictics. Mr. Otis Barton aceom-
panied me and on the deck of the Neady from
which we made our dive, was my staft, John
'rl!l!"\'.'lll in 'i‘l"lT;'-."l' of deck I:II..'I:"I:i:IIl‘f}'. rloria
Hollister, recording my observations at  the
telephone, and Jocelyn Crane responsible for
exact time and depths.

It was Dive Number Thirty and we sub-
merged at 9:01 A, M., six and a half miles
south by east of Nonsueh Islawd, Bermud:.
The exact position was 32° 14 W' No, Lat,
and 642 36° 10”7 West Long. This was well
within the eight mile radios of work of all six

of proposing for them noming wada, 1 have ouly
our recorded observations, very earefully pre-
parcd outline drawings, and eolored paintings
for evidence, but in lien of physieal types 1
feel the unusual conditions and possible future,
continoed explorations warrant the definite es-
tablishment of these Few fish,

Bathyembryr istiophasma gen. el sp. noy,
Seen from window of IHI.tlI_'I.'HIIhrr:', Angust
Pith, 1834, six and a half miles south by east

s

\

Pallicdd Sallin, Boathyeubrype isiiophasnin,

vears of my oceanographic researches in this
region. We reached a maximum depth of 2,510
feet and were sealed up in the bathysphere for
the duration of three hours and ten minutes.

[t will be recalled that on Dive Number
Twenty in 1932 I was able to make detailed
observations on a pair of fish six feet in length
at a depth of 2,100 feet. Locating them near the
family Melanostomiatidae, T gave them the
name Bathysphaera intacta (Bulletin of the
New York Zoological Society, Vol. XXXV, Na.
5, pp- 175-176.)

On the present dive, Number Thirty, we had
the good fortune to observe three new fish so
clearly and for such an appreciable length of
time, that I shall again chance the accusation

* Contribution, Mew York Zoological Bociety, Department
of Tropienl Research. Moo 461, Published November 20, 1934,

of Nonsuch Island, Bermuda, at a depth of
1,500 and again at 2,500 fect. The fish first
became visible when T turned on the powerful
eleetrie light at the starboard window. Its body
was half in, half out of the light. and it showed
no fright, nor indeed of conscionsness of the un-
usual illumination. I could see the shaded an-
terior half of the fish by the reflected light in
the rich blue penumbra of the beam.

It was at least two fect in length, wholly
without lights or luminosity; the body rather
elongate, the sides almost parallel in lateral
profile, tapering slowly to the tail, and with a
very abrupt downward curve to the anterior
profile of the head; the depth was not great,
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about six or seven in the length; the cves were
near the dorsal profile, small but not degen-
erate; the mouth horisontal and fairly large, the
Eape ‘-'le'lltllll'l;.! below or back of the eve: no
teeth were ohserved: the pectoral fing lomg, at
least twice the length of the mouth, apparently
rather soft. if not broad, amd
abruptly rounded at the tips. The color was
peculiar, an unpleasant, pale, olive drab, like
waler-soaked flesh, an unhealthv-looking buif,

The vertical fins were alike and very large
and sail-like, arising on the second third of the
fish and lengthening rapidly in a coneave curve
high above and far below the body, Posteriorly
a sharp,

filnmentous,

they were truncated and deseribed

P
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the individual Hathy

1'.!.'!“!.1'_]_.'.!‘. or Pallid Sailfin as we many vall it.
Taking all the characters inlo consideration,

| shionld |I].'l|'1' this fish in or near e I'.'|.II|:i'|";'

Cetomimidae, although it is a very distinet form.

Wils SIEnLt,  or :III1|-1!I|.'I'

The characters of the -\'I'u'q'i-;'w miy be tnken as

those of the renus,

Hathgeeratios teidyehnns men. el sp. noy,

The data of observalion exactly as in the pre-
ceding species, exeept that the fish was seen at
a depth of 2,470 fect. We had renched an ex-
2510 feet and had
Tl
del |_‘-":-.E us for o shork o
'II||_'. its lizhts and their

treme level of egrun our

ascent to the surface. eutting of a
when this fish ap-

!'-'-'1I'll|. Atb first |

slight reflection on the skin of the back. Then
it swam iulo i :i:_ill, which was working at
a low voltage, The first glance showed it to

Iirewe-starred Anglertiale, Sotheeecotios Teilwefinms,

vertical line from the extreme height. ending
on the peduncle, close to the origin of the
candal. The latter fin was very small. decidedly
degenerate, a small, rounded button. evidently
of very little functional value.

During all the time the fish was in sight, the
tall sail-like fins were in slight, but constant
movement. These fins were either fleshy, or at
Ieast opaque. for [ could distinguish no hint of
rays.

At 2,500 feet, with the light full on, as I was
getting ready to hold Mr. Barton's camera for a
possible exposure, I lhad a distinet if brief
glimpse of a fish which came down the light,
head on, When it turned quickly, I saw that it

close to Ceratios and Cryplosparas, |r:‘rl|sl]|h‘
somewhal eloser to the last, bhut with trencliant
characters separating it from both,

It was six inches or a little longer in length,
a deep. almost regular oval in outline, black and
with small eves. Paired fins were not seen, bul
pectorals at least were undoubtedly present,
The remainder of the webbed fing were by pical
for this group, dorsal four. and anal four. But
close in front of the dorsal were two oval, ses-
sile bulbs like those of Cryplosparas.

Half-way between the bulbs and the eve was
the posterior of three tall illicia. slender, ap-
parently stiff, cach about one-third the length
of the fish. The anterior one originated almost
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lalf-way between the seeond and the eye. the
two posterior ones arising eloser together, The
anterior was somewhat stouter but of the same
length as the others. Each liad a slightly en-
larged tip. These tips gave out a strong. pale
yvellow light, powerful enough to illwine the
adjacent. dorsal skin when the fish was not in
the direet path of my beam. The most distinel
character was the mouth, which was only slight-
lv obliqgue and furnished with

shart, even.

BV LLETIN
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vepatios, this fish, one of the most unexpected
and most gorgeous deep-sea inhabitants T have
ever scen, appeared, quite as abruptly as the
preceding. This too 1 saw both in the dark and
in our light, thus showing almost all its prin-
cipal characters. [t swam slowly past and then
turned  broadside on, very close o the ﬁh:n‘p
boundary of the bean,

At the surface it woald have passed for a
strange Chaetodon or deantlharns, but it was

FivisHued Constellafiondi=ly, Bethosidus pe ot mis.

sharp teeth, these characters setting it well
apart from all known genera of Ceratiidae.
This Three-starred Anglerfish remained in full
view, in the darkness and in the light, for fully
five seeonds, long enough for me to see and
fix in mind the recorded proportions and char-
arters,

Batlysiduy pentagrammus gen. et sp. nov.

Again the observational data is the same for
this as for Bathyembrys, with a change in
depth to 1,900 fect. On the way to the surface,
#70 feet higher than where we had seen Hathy-

assurcdly far from being either. nnless o dis-
tant relation wholly adapted for life at three
hundred fathoms. [t was almost round—1 esti-
mated about five by six inches—with long, mod-
crately  high, continuous, vertical fins and a
deeply coneave tail, all exactly like the fins of
Aecanthurus, The eye was very large and in-
terrupted  the dorsal, cephalic profile. The
mouth was large, the jaws projecting. The
teeth and the pelvie fing were invisible to me, if
any were present. The pectorals were rounded
and rather short.

The bathysphere swung a few degrees to star-
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board and left the fish in absolute darkness,
angd T suddenly saw the amazing beauty of the
Photophores. There were five rows of these,
one along the median line from the vre to the
peduncle, Two others divided the upper half of
the body into unequal thirds, curving downward
-‘IINIJ.'.' their whole length, and two more ocen-
picd the same relative positions below the cen-
ter line.

The cquatorial line consisted of larger lights
than in the other four lines. The ehicf light in
each of the numerous units was a bright, bul
pale yellow, shining from a large central photo-
phore. Each of these in turn was surronnded
with a eirele in the median row, or a half circle
in all the other rows, of tiny, hrilliant purple
lights. This formed a wonderfully beautiful pat-

AODLOGILEC AL
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tern of illumination, resembling that of oo other
abyssal fish I have ever scen,

Before it left, it turned and faced me, its
movement being perfeetly distinet, even in the
darkness, from the shifting of the lines of lights
amd their gradunl foreshortening. 1 now saw
that the breadth of the fish was nol greal, again
about as in a surgeon-fish, FEven in the partly
front view, the sides were distinetly lighted by
a soft reflection from the photophores,

I ean assign this fish to no kouown family,
but the PFive-lined Constellation-tish assuredly
deserves a name, pending the time when, witl
improved trawling nets, we will be able to bring
one to the surface, alive or dead, and by dissee-
tion allot it more definitely o some known or
unknown group.

Courtesies of 1934

THR courtesy amd kindness of a multitude
of fricnds encouraged us from the incep-
tion to the end of our adventure during the pres-
ent year. The actual dives of 1934 have been
made possible by a grant from the National
Geographic Society. Further contributions are
from Childs Frick, Herbert 1. Satterlee. [r-
ving Taylor, Ogden Mills, C. W. Wickersham,
Jolin B. Clark, William A. Read, Silas W, How-
land, Sidney A. Mitchell, Edwin 5. S, Sunder-
land, Edward W. Mallinckrodt, Jr., Danforth
Miller, Charles A. Marshall, Auguste Richard,
Newbold I, Herrick, Robert P. Bass.

Idr. Gilbert Grosvenor, President of the Na-
tivnal Geographic Socicty, was most considerate
in the details of his offer of making possible the
1934 dives. He demanded no condition of a
new record, which is why 1 gave it to him, Mr,
E. John Long of the Geographie Society’s staff,
spent many weeks with us, a weleome guest who
took full charge of the publicity. thereby re-
licving us of a most onerous task. Permission
has kindly been granted to use duplicate elec-
tros of five colored plates which have appeared
in the National Geographic Magazine,

Mrs, Else Bostelmann gave of lher best in
the colored paintings of deep-sea creatures, and
when there is only my memory to assist and
cheek, the artist must indeed be good. George

Swanson was of constant help with sketehes and
pen-and-ink drawings. Perking Bass and Wil-
liam Ramsey, just Yartmouth, made
places for themselves and filled them worthily
saving us no end of time and lightening th

out of

thousand and one details which are never con-
sidered in any prevision of an undertaking such
as this.

The Air Hedoction Company designed and
made for us new types of oxygen tanks and
valves, an electrie blower and four copper and
brass trayvs for chemicals, and |:rnl:ig|-|_'d for six
hundred feet of hose cable; the Bell Telephone
Company in exchange for our old ear-phones,
which they wanted for their muscum, gave us
three sets of their latest models of telephone
puttits; the General Electric Company, through
Mr. Gerard Swope, had three, new, fused quartz
windows made to replace the old ones which
had degenerated, and broke under dangerously
low pressure tests,

The Watson-Stillman Company, thanks to
Mr. E. A. Stillman, overhauled the bathysphere,
replacing all worn-out parts, and fitted the new
windows in place, so perfeetly that not a drop
of water entered. The Julien P. Friez Com-
pany loaned us one of their automatic tempera-
ture-humidity recorders, enabling us to use our
eves every moment for invaluable observation.
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SHhit D Lbeche !
Courtesy of The
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Nuovewher- Deeembier, 1535

Where is b
New Vorker.

The Burroughs Wellcome Laboratory Erl‘u'.'i:]t'tl
a complete medical outfit, and elaborate first-aid
kits.

Others who have our gratitude for gifts of
uncommaon nsefulness are: Willlam Delano for
our launeh the Skink, Vivian Drake for a wineh
and wire, J. A, Rocbling for miles of trawling
wire, Maurice Ricker for the invention and con-
struction of a stop motion picture camera, L. R,
Smith for the first successful deep-sea pressure

gauge, Siebe, Gorman for a complete diving

Herboert

scope, and for two refrigerators which have

suit., Satterlee for a binocular tele-

kept alive some of our most amazing abyssal
fisly.

The Furness Line granted our nsual low rates
and took especial care of the bathysphere in
transit. In Bermuda, Dr, B, G. Conklin allowed
us to hoard at the Biological Station, where for
six months we were comfortably lodged and fed,
only seven minutes away from our laboratory
at New Nonsuch,
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Commander Mooreliead of the Meteorological
Station, put all his knowledge and the daily
weather reports at our disposal, and aided our
selection of propitious days for the dives. The
Bermuda and Halifax Cable Company through
Mr. Rickwood, took eare of all our messages at
press rates, and in addition generously allowed
ane of their experts Mr, A, . Skinner, to splice
the new six hundred foot hose cable on to the
old, making 1 perfeet connection. Mr, Thatelier
Adams and Robert Hartley eanglht many inter-
esting specimens for us.

Hon, William E, Mever let us have the
}frnrl’yi the Pawcerful and the Gladisfen for our
work. W. R. Perinchief oversaw all the host of
details of machinery installation, and Captain
James Sylvester for the third vear, spent a wor-
ried month. responsible for the capable work-
ing of the crew of the Ready, the efficient in-
terdigitation of the boilers and winches, and
:'.l'.p;'l'i-'ﬂl_\' the smooth running out and in of the
main steel cable itself, once almost off the drum,
and down to three thousand and twenty-cight
feet.

=2 e =
THE FLIES OF KARTABO
- Witvian Beese

T IS a matter for satisfaction on the part of
I the Director and Staff of this Department of
the Zoologieal Society that not only is the present
seientific work being carried on, and little by lit-
tle, brought to completion, but the collections and
investigations of as many as twenty vears ago
are still in course of active stody.

The most recent proof of this is a paper
which has just appeared in the Brooermix of
the American Museum, [t is by Dr. C. H. Cur-
ran and is entitled “The Diptera of Kartabo,
Bartica Distriet, British Guiana.” Although our
interests in those davs at the Zoological So-
ciety’s station at Kartabo, were chicfly with the
vertebrates, vel we neglected no opportunity to
collect and stuul}' other forms of life. Flies are
abundant and conspicuous in tropical jungles
and exhibit most amazing courtships and other
interesting phases of their lives. whicl are very
little known.

We gathered many hundreds of specimens of
fies in Guiszna between the vears 1916 and
1924 and these have now been  thoroughly

studicd by Dr. Courran and form the subject of
this present paper which oceupies 236 pages
and 8 plates. In the Zoologieal Society's col-
leetion there have proved to be representalives
of 38 families and no fewer than 120 species.
OF these, 396 were collected by us at Kartabo,
the station under intensive observation, an arcea
which comprised only a guarter of a sguare
mile. The remaining 24 specics  were  laken
within the surrounding six-mile radivs of Bar-
tica Ihistrict. One lhundred and  bwentv-three
species are here deseribed as new to seicnoece.

After a short introduetion, Dr. Curran [rre-
senls as Part 1 o list of the species, while Part
Il is the Systematic Aceount with, first, a key to
the familics. Threoughout the succceding treat-
maont are [i-.'\n'ri“i.:ulli of new species; notes on
old ones, together with kevs to genera and spe-
cies. The account begins with the Crane Flies,
Tipulidae. and ends with the eurious family
Streblidae, the members of which are found
only in the fur of bats. The Pabanidae or horse
flies will be reported upon later. Certain of the
groups have been determined by Doctors Alex-
ander, Bequaert, Walley, Bromley and Cres-
som. The Lypes of new species have been pre-
sented by the Zoological Society to the American
Museum.

The paper is not only of great value in itself,
but the identifications have liberated for publi-
cation a host of notes on life histories which we
made through past vears, and which up to the
present have been eatalogued only under field
numbers. Dr. Curran has done an excellent
picee of work and the thanks of the Zoological
Society are due him for the determination of this
collection. The paper is Number 458 of the Con-
tributions of the Department of Tropical Re-
search of the New York Zoological Socicty.

-
ANNUAL MEETING

At the next annual meeting of the New York
Zoological Society on January Sth, 1985, the
department of Tropical Research will show a
short film of the half mile dive, some of the
new deep-sea fish observed, and a motion pic-
ture record of the complete development of a
giant deep-sea eel in the eger, from a very carly
stage to the final hatehing.
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Cover of n Russinn Transkation of Golapagos: World's End. The new title reads.
“Nature and People at the Edge of the World." |
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