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lUnbata 
maldivensis 
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Barbus s&ra.na caudimarginatu8 
Bathyaotis SyD1D1etrica 
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498 
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20:3 
203 

Beroe fleming· 
i B.hatieUa . 

t morpbys&e 
Bhavania • 
Blepha.rocera fasol&'ta 

indica. ~ 
Bleph&rocerida.e : 
Bihiocephala 
Biddulphia, 

granulata. 
Dlobiliensis 
regia 
rhombus 
sinensis 

Bimastu8 
pa,rvu8 

Bipinnaria. • 
Bos frontalis 

indiCU8 
taurus 

Bougainvillia, 
Brachiola.l'ia. . 
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283, 284, 2,s5, 289 
283 
289 I 

495,496 
~ 496 
495,406 

496 
496 

• 495, 496 
201, 328, 4,33 

201, 32,R, 433, 442 
,513 
153 
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5(}2 
513 
446 
307 

Bra.obydipla.x sobrina. 
Br&Ohygnatha 
Brachypterus ,a;nrantiU8 
~rachyrhYDCha, 
Braohythemis contaminata 
Uradinopyga geminata • • 

8I.,82 
307 
446 
446 

BubuloUB corolDaudus 
lucidus 
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110, 114, ·120 Bungaros f&SjJiatus 

BunostoDlum 
t bovis 16.2, 

• • • 168 
163, 164, 165" 168 

165, 166, 167, 168 t cobi 
phlebotoDluDl 
trigonooeph.alum • 

BUrnla.gomphua oauveriOU8 
laidla.wi 
pyramidalis 

c 
Caconeura canningi • 

vertio,alis aDnandalei 
Caianopia elliptlC& 
Calanus min'or 

vulgaris 
C&looalanu8 pavo 

plumulo8u8 
Calocteninae 
Caloctenu8 

oeler 
oreus 
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Cassiopea - " 
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26,~O 
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f:fiondos& 

0a/18iopeia 
Cassiopeida.e 
Oa8IJiopeia 
Cast&neira 

t a,lbopicta. 
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39 
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Oervua axis 

elaphu8 
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puloherrima 
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Chaetoceraa 
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debile 
deoipteDB 
social •. 
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Cha.etosphaerid 
Cha.rybdeida.e 
Cha.udhuria. 

eaudata. 
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Chir&ca.nthiUDl 

,oaudatum 
conile,xUIIl . • 
,gra'cilipes 
t him.alayeD8is 
iDlO'Om. pta. 
indicum 
inorna,tum 
insigna. 
insigne 
maqgif.erae 
Dlelanostoma. • 
montana 
DtviDa. 
rupieola 
,8peota,bilis 
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truneatuDl 
vorax 
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qu&drigatu8 
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225, ,264, 266 
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· . 226 

225,262, 263, 266 
226,265 
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• • 225 
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28 
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quadnunanu8 • 
• 29 

• 26, 28, 29 
447, 457, 468 
445, 44:7, 46'1 

Chloro,gomphul eampioni 
xanthoptera • 

Chloroneura, apioatie • 449 , 
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Ohopraia. - 68 

rupioola 68 
Chrysaor& 30 

8p. 30 
gilberti • 31 
helvola 26,30, 31 
Aelvoltt ctttlipatta. • 30 
helvola, cAinensi8 • ,30· 
melanaeter • 26, 31 

Oir,atium tripo8 hielllale 60 
triposlineata; 501 

Oirripede. • 5 2 
OilS&. chineDsis. 92 
Cladocera 612 
Clastee,e 223 
Cla,steinae 223 
'ClimacodiuDt biconcavunt ,498 

fraue.nfeldianu if • • 498 
ClubioD& • 223, 200, 261 

a,'canthoonemis ... 223 
analis 223, 260~ 261 
conohlna 223,260,261 
dras80des 224, 260,261, 262 
distincta 223 
'eeurieD8 '.. 224 
filieata. 224, 2'60, 261 
hyegma. •• 224 
melanothele '. 224, 260. 2,6 

ilgherina 22,4 
pogonias 224 
pupula 224 
tabupumensia 224 
versicolor. 224 

Clubioneae • . 22,3 
Clubionida.e 211,223, 260 
Clubioninae 223, 2tlo 
Clupeida.e 28 
CJytem.neatra rostrata • 611 

- 80utellata 511 
Cobitidae " . 67 
CObU8 eUipsipryDblu8 • 1'65, 168 
Coelenterata. 602 
Coenagrion dyed .' 448 
Coenoptyeho8 • 229, 274,276 

j)ftlckellu8. .22'9, 276 
pulcher 229, 274, 276 

Conohodytes 30., 305 
melaegrma . 306 
t .rid&Cnae • 30., 306 

Concinodiscu8 cODcinnu8 . '96 
exoentrioQ8 496 
inea.tu'. 400 

Copa 228 
annu at'a 228 
spinosa . 228 

Copepod • 508., {) 1 
Copepoda " 606, 506, 507 
Copepoda . 4:91, 492, 50'1, {HO 
Copera DlargiDipes 448 
. v' ttata. deooaneneie .. '. • 448 
CoPS1chu8 ea.ularis "7, 79, 80 
Cora,ciae indioa • - 89 
Cor~ 228 

gulO8U. ¥ 228 
proboscidea 228 

Corinniae 267 
CoriDniDae • 227 
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harmandi 229, 274,276 
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8eve~ 229 
severum j,avanum* 229 
thoreUU • • 229 

Coronatae 26 ' 
Corvus • '71 i 

Coryeaeu8 .. 507 
eiong.atus ... 611 
furcifer .. '. 511 
obtusus • 511 
venustus • 5Il 

Coscinodisei... • .495 
'C08cinodiscu8 490., 491, 492, 494, 495, 497 

radiatu:s •• • 495 
Crabro. • 22 

palitans 22,23 
Orambessa stuhhrlanni 49 
Cr.ambionella. . •• 49 

t annanda.lei 26, 50, .51, 52, 53, 54 
,orsini 55 
8tuh,lmanni • 50., ·55 

,a'08808toma anaayomene 46 
Cratilla o.alverti 446 ' 
Creseis. 513 
Crocothemis ;servilla 446 
Cro88o,stoma 67, ·68, 69 
davidi69 

·Crustacea. 512 
'Orostacea Decapod& • 303 
'Crustacean 505, 507 
Cteneae.. . 211 
Ctenidae 211, 230 
Ctenmae 211, 230 ' 
~nophor& 503 
Ctenophores . ·t 502 
Otenus. 211, 230, 231, 235 

tandama.nenais 230, 2.32, 233 
argentipea 211 
ba.rbatus .211 
bicostatus 212 
ca.learifer ..• 212 
c~yloneDsi8 212, 230, 232, 233 
t ·cochinensis 230,231, 2~4, 235 
comiger 212, 231, .236 
cU8pidatu8 • 212 
denticuiatus 212, 230, 231,233, 235 
feae 212 
fla.vidus •• 212 
Howeri 212,231,235 
fungifer •• • 212 
t him&la.yeusis 230, 231, 234, 235236 
hosei • •• 212 ' 
t indicus 230, 233, 23', 237 . 
java.nus 212 
.ju()uudua 212 
lep;toctentuJ 231 
ob8curu8 • 212 
pa.lembangeD8is 212 
philippinE'nsis • 212 
pl)llii • .. 212 
pulvinatus. 212 
ramOSU8 213 
robustu8 • 213 
sarawakenai.. ! 13 

P,ag,e. 
t-Otenus .&ikkim.ensiss 230, 231, :232, 233, 

234, 236 
simplex 
smythiesis 
tborellli 
trabifer 
tUDlidulu8 
valvularis 

(J"u bomedusae 
europaa 
Cyanea .• 

• 213 
• 218, 230 

.21.8, 230, 23.2, .233 
213, 230, 23f, 235, 236 

213 
213 
27 

288 
32,36 
34,35 - capill:a.ta • 

• 34 capiUata mjobergi 
ca.pilla.ta Dozakii 
purpurea. 

28, 3.2, 33, 34, 35 
.82.,34 

Cyaneidae • 
Cyclocheilichthys r-epaSSOD 
Cyclogomphu8 .heterostylue 

32 

wilkiusi 
ypsilon 

Cyphona.ut~8 
Cypris · 
Cypraea 
Cytaeis vulgaris 

D 

1 
·447 
447 
447 
505 
612 
305 
002 

Dactylochlamys 301 
D.actyloDletra 30 

quinqueoirrha 31 
Danio 3·equipinnatu8 • 1 

(Br&ohydanio) a.lbolineatue 2 
(Br.achyda.nio) nigr{)f.asciatu8 .2 

D,avidioidea Dlartini 447 
Decapod .512 

crustacea 303, 305 
Dec,apod& n&tantia 306 

reptantia. • 307 
Deleneae 214, 238 
Deleneinae 214,238 
Deltocya,thus 6 

andamanicu8 6 
m.~gnifi·cus 6 
rotulu8 6 

Dendrocittaruf,a, 74, 77, 89 
Dendrostoma 207, 208, 325 

signifer • 206 
DesDlogaster .327, 329, 330, ,331, 333 

albalabia33.3, ·334 
doria.e • 338, 334 
t plana.ta 327, 331,333, 334 
sinensis .. .834 

Detonula 8chroderii 499 
Deuteropblebi.& 289 
Diallomus 214 

fuligino8u8 • 214 
specio8u8 214 

Diaphanoceph.a,lus "sp. •• 11'7 
])iatom8 490, 491, 492:. 493, 494, 496, 497, 

498,,",507 
Diobogaster 174, 196 

aftinia • • l76,201 
bolani .. 174, 177, 196, 191, 19'1, 199 
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Pa,g,e. 
Dichog3.ster cram 200 

,ourgensis •• • 174: 
curgensis unilocularis 197, 198 
doveri 198, 199 
flor6siana. • 17,5, 201 
malayana 195, 196, 197, 199 
Dlodiglianii . 74, 198, 199 I 

Baliens 174, 199, '200 
sinuosus 174, 200, 201 

Dinoflagellates 490, ,491, 492, 499 
Dinophya1s homunculus 500 

miles • 50.0 
Diphyes • 502, 503 
Diplacodes lefebvrei 446 

Debulosa 446 
trivialie 446 

Diplo~ardiinae 195 
Diplopsalis '. 50.0 

lentioula, 500 
Diplotriaenia • 10.0. 

t dubia. •• 10.0, 101 
t gracull 97, 98, 99, 10.0, 10.1 
pungens 10.3, 10.4 
t \WOcissae 0.2, 103" 10.4 

Diptychu8 • '. 63, '64, 6,5 
annandalei 63, 64" 65 
maeulatus 65 

Dispa.roneura nigerrima • 449 ' 
- BOuteri 449,468 

tetrica 449 
Di8tomum conjunctum • 486 
~ity1ium.brightwelli 497, 499 
Drasaidae.. . • • 214 
Drawida 174, 179, ,327, 329, 3'31, 3,34" 338, I 

t absoisa. 
barwelli 
barweZli lehoen-li8 
caerulea 
conetricta 
flexa. . 
jlut)iatiU8 

340, 343, 348, 350 
327, 336, 338, 349 

• • 341 I 

381, 335,346, 841 
327, 336,338, 350 

. • 336 
327, 329, 385, 3,38 
331, ,33,5, 340, 341 

• • 327, 339 gra,cilis 
hehoens,js 327, 335, 336, 340, 341, 

350 
longatria. 327, 330., 384, 335, 342, 348, 

345, 347 
longatria deminuta327, 343 
.. lOllgatria. planata. 327, 344 
* longatda tortuosa .. 327 ~ 345 
longatr"s, typica 327, ,34,3, 3,44, 345, 

348 
• longatria. verrucosa 327, 347, ,348 
nepalensie ... 327, 848 
pegu&na 827, 335,386, 348, 3fH 
ra1igoo1u~.n8i8327, 331, 385,33,6, 337, I 

tara • 
• sepulta. 
,spilsat& 
ter,ta, 
tumid a 
tumida deleta 
tumida typic&' 

vulgaris '. 
Dryophis mycterizans 
Dyaphaea ethela • 

338, 349, ,351 
327, ,351 
327,352 

.. • 336 
331, 340. ,341 

327, ,334, 342, 865 
.. 3.27, 334, 356 
32'7, 334, 343, 355, 

356 

• 

179 
105 
448 

E 
Page. 

Eehinids 513 
Eohinoidea 61 a 
Echinodermata 613 
Echinopluteus 513 
Echinostoma. 478,479 

8Urfrarllllex 475 
Echinostomidae ,479 
Echinostominae '. . 479 
Ecb·inos,toml1m malayan'lIm 476,4'78 
Echinuria • 85 
• Echinuria spinosa 83, 84, 85, 88 
Ehene . 607 
Eisenia. foetida 442 
EIiponeur.a assa.:men.sis 283 

horai 283 
Enalla,gma parvum 448 
Enchytraeida'e 177 
Encbytraeus. 177, ] 93 

* rangoonensis 174, 177, 178 
Endopachys grayi II 
Entel'opneusta a13 
Esme 444,469 

cyaneovittata 449, 4,69, "70, 472 
*longistyla449, 470, 471 
• mudiensis 443, 449, 469, 470, 472 

Esomus aMi 2 
Euoalanus 508 

attenuatu8 60.8 
crassue 508 
elon,g,atus ,508 
subcras6us 508 

Eucampia z,odiacuB . 499 
Endichogaster • '. 1'74, 192 

chittagongensis 174, 177, 1'92, 194, 196 
* yeicus 174, 19,3, 195 

Eunioid 504 
Eupagurus. 612 
Euspara&8idae 237 
Euperidinium ,500 
Euphorbiaceae . , 60 
Euplocamus nyctbemerus . 128 
Eusp,arassinae .214, 237 
Eusparassus 216,217, 237, 238 

IUus . 217 
Euparyphium. 478, 479 

. 8ttrfrartyJa . 476 
Euterpina a,Qutarons 507, 510 
Eutinia. orientalis ,503 
E1.ltittha ,gracilipes* trtlll lclafa 266 

mei.a,llost,oma 264-
trivialis . 265 

Eutyphoeus . 328, 331, 418, 430 
• a nulatus328, 418, 419,422,430.,431 
assamensis •. 422 
* cochlearis 32,8,422, 423, 426 
exca V&tU8 •• 425 
foveatu8 328,425, 364 
peguanua 328,331, 426 
* peguanu8 postremU8 328, 427" 428 
• peguanu8 praecox 828, 426, 428 
peguanu8 promotue . . 426 
peguanus similis 328,427 
peguanu8 simplex. . 426 
peguanu8 tUmidu8 . . 4:26,428 
p~guanu,s typicus328, 426, ,428 
• pusiUwus - 328, 428 J 430 
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. . 422 

• 
Heliogomphu8 promelas 

pruinans · 
Hemia.nax epbippiger 
Hemicordulia. asiatica 
Hem.iDlY~on 

Eu\yphoeus rarus 
-sejuDotos 
spinuJosus 

Evadne 
tExtremo~ystis . 

• tdelldrostomi 

328,430,422,430 
425 

• . 512 
,203, 2.06, 209 

20.3, 206. 209, 325 formosa.num 
I Henlea. lefroyi 

Pog.,. 
444,447,449 

449 
44" 

446,451 
67,68 

68 
• 174 

.. 128, 129 
126, 127, 128 

• 128 
128, 129 

Fasciolopsis buski 
tFerral'ia 

*,cornucepa.li 
Fiel'a.sfer 

homei 
1Pi~riabrevica~ 

macropkallo$ 
Filariidae 
Filariinae 
Foraminifera 
Formosania 

formosanum 
gilberti 

FTidericia, bulbosa 
oarmichaeli 

Fritillaria. borealis 

F 

G 

Ganguleberakis spumosa 
Ga.nymedes a.na.spides 
Gastrodisoo "des bominis 
Gastromyzon 
Gastromyzon borneeusis 
Gastromyzoninae 
Gastropod 
Geminea 

80Jphurea 
Gl · . ' _. a,mop81s 
GJaucus 
Glenodinium 
Globooephalu8 
Gloriosa • 
Glossosooleoinae 
Glyphidrillls 

papillatu8 
Gomphidae . 
Gomphidia. ftetcheri 

kodaguensis 
-nigrum 

GODlphu8 nilgiricus 
GQngylophis oonicus 
GracQlus el'emita 
Gregarines 
Gymnodians 
Gymnodiptychus 

dybowskii 
Gynaca.nth.a hyatina 

millardi 

H 

476,481 
203,205 
203, 206 
30.3,306 

- 306 
89" 92 

97 
89 
92 

305 
67, 68, 69 

69 
6'9 

174 
174 
513 

130 
.. 207 

475,481 I 

67, 68, 69 
69 

67, 68 I 

51S 
222 
222 

67 
513 
,501 
120 
24:7 

328,431 
328,431 
328,431 I 

463 
447 

444, 447" 4,69 
447 

444,447,469 
115 

71, 97, 100, 101 
,326 
499 

63,64 
64 

447 
44:7 

Ha8tosfi~ulum macrophaUos 
sptnf"gerllm 

Belgia 

97 
97 
68 

Heter,akis 
t I,ongespiculum 
longicaudata 
tparva 
variabilis • .. 130 

Heteropoda 
altithora.x 
ambigua 
atollicola 

218,247, 250, 253, 265 
218 
218 
218 

casaria. 
ca,saria~ H. prompta 
cyaniebelis -
debllis .. 
debilie = H. imIJecilia 
eluta .. 
emaIginativulva 
fa brei 
fer ina 
furva, 
gemelle, 
graafi&ndi 
,gra.cillpes 
gracirlipu 
hampsoni 
holzi 

218 
218 
218 
218 
218 
219 
219 
219 
219 
219 
219 
219 
219 

· .. 219 
219., 264, 256 

219 
219 hosei .. 

imbecilla 
ka.ndiana. 
lang«ida 
lentula 
leprosa 

• . .. 219 
21'9, 248, 249, 260, 253 

219,252 
• • 219 

219, 248, 249, 250,252, .253, 

lepto8celis 
lutea 
ma.litiosa. 
merkarensis 
modigliani 
nebulos& 

... 

254., 256, 256 
219 
219 
219 
219 
219 

'. 219 
nilgiritl4 .. 219,262 
nilgirina t Jw,mp8oni 
obtusa . 
pana.retiformis 
peda.ta 

262 
219 
21'9 

'. 219 
pha,sma 
plebeja 
pres8ula 
prompta 
prompta 
rufogna,tha 
S6ltpUneta.ta 

signa.ta 
tsikkimensis 
smythiesi 
stimula,tor 
8ubplebeia 
subtilis 

220,262 
220,262 

• • 22Q 
220, ,248, 249, 266,256 

- 220 
• 220 

220,248,249,250,261, 
252,266 

• • 220 
248, 24:9, 256, 256 
220, 248, 249, 256 

220 
220 
2,20 

sumatran&. • .. 220 
220 8umatra.na with var,. montana 

sqmatra:na wit var. montana., 
8ubsp" ja vacola, 220 
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Heteropoda tetrica 220 

tlwracica 220 
umbrat& . • . • 220 
venatoria 221, 248, 249, 250, 261,256 
veriliana 221 
wa,rthia.na 221 

Heteropodeae .• 218 
Heteropodinae 218, 238, 246 
HimasthliDae 4'79 
Hokonia ar:millala 238 
Holothuria sca.br. .. 3.22 
Holothurians ,80.3, S04, 305 
Hol,othuroidea 613 
Hom.a.lonychidae 214 
Homaloptera. '67, ,68 

a'bbreviata 68 
f&sciata 68 
wassinki 68 

Homalopteridae 67, 68 
Homalopterioae 67, 68 
Ho.maiopteroides 68 
Homalosolll& 67 
HOf,aia montana 283 
Hydrobasileus Cl"oceU6 • • 446 
Hydromedu8ae '. 490, ()02,o03 
Hyiaeothemis fruhstorfeli apica!i;s 446 

fruhstorferi fruhstoderi. • 446 
Hylobates hoolock 141, 144, 1,64 
Hymenoptera 21 

I 

Ianthina . . ,fil3 
lctinus rapax. 4~7, 449 

rapax mordax 4il9 
rapax praecox 449 

{dionYJ • 40,3 
burliyarensi~ 44'7,464, 466 
'corona. . 447 
~al~a~a . 44'7, 455 
t ID1Illma. 447, 463,454,456,4,66 
nadganensis . 447, 463 
nil.giriensis 44'7, 453, 456 
saftronata ,447, 454, 450, 466 
t travaDcorensis 447,454,465 

Impod,icus 243 
Ina.ohin~e. .. 323 
Indogorrtpkuslongi8ttigma 449,4'60 
I ndomacrom,w donaldi • 466 
Indoneura, 443, 4'69, 4'70, 471, 47,3 ' 

gomphoides 449, 46'9,4'70 
ramburi 449, 469, 470 
trisi443, 449, 4'69, 470 

iIndophaea .449 I 

cardinalis 444,448, 463 
dispar 443,448,4'63 
fraseri 443, 448, 463 

Indothemis ,eoesia 446 
limbata limba.ta • ,449 
Umbata sita 44,6,449 

Ischnu.ra senega,lensis. 448,464 
Isopoda 214, 237, 238, 2,39 

armillata 214, 238, 239 
beccarii 214 
becoarii var. malangalla 214 
pessled 239 
stria'tipes 214: 

Iscbuuraaurora 448 

Jacaena 
distmcta 

J 

K 

228 
228 

Kalicephalu8 104, 107, 109, 118, 120, 
124, 125 

. 104, 105 
107, 108, 109, 124 
105, l06., 107, 124-

120, 121, 122, 123, 126 

BengaleD8i8 . 
thraohycephalus 
t ,elong,atu8 
fimbriatus 
tgo~ylophi8 
ihdicus 
t longior 

115,116,117,126 
104, 105, 107, 124 
113, 114, 116, 126 

DlinutU8 
tnaiae 
wiU(\yi 

. 110, Ill, 124 

Kuragea 

110, Ill, 112, 118, 114, 124 
114, 115, 117, 118, 11'9, 120, 

125 
30 

Labidoceraacut& 
Lamellibranchiata 
LameU()gomphu8 

aomaces 
malabaricus 
nilgirienms 

Larra • 

L 

609 
61,3 
.43 
447 
,448 

443,444,447,469,460 
22 

Lana tisiphone 
Lathrecista asi&tica asiatica 
La".deria borealis 
Lepidocep.halichthys berdmorei 
Lepid()glani8 

22 
446 
499 

2 
169 

Leprosa • • 
Leptoctenu6 aellUc-ulatu8 
Lep~omedusa'e 
Lepturichthys 

fim'briata 
Lestea elata 

gr8;Cllis birmanus 
ma,labarica 
partricia 
ptaemol'l~a dorotbea 
pra'emors& praemOl'S& 
viridula ~ 

Leuoif;artia.,ra 
Liocraninae . 
IJiponeura. 

bilobate. • 
Liriope tetl',a.phyUa. 
Lissocarcino8 

arkati • 
boholeDSis 
I\Qlothurieola 

265 
231 
003 
68 
68 

44,8 
464 

448,463 
44,8 
448 
448 
448 

• 602 
2.26, 267 
288,289 

288 
. 603 
,303, 304~ 311 
309, ,310, 311 

310, 311 
310,311 
. 311 

. :nO.311 
laevis 
orbiotdaris 
tOtll&tU8 
poly bioidee 
puioheU1l8s 

Lolig'o 
Lobonema 

amithii 

304, 307., 308. 310, 311 
310, 311 

310 
~7 

• • 66,67 
26, 66, 60, 62 

,66 



tobonemid&e 
Lobonemoides 

gracilis 
robustu8 
tsewelli 

Lumbrio'd&e 
Lychnorhizida.e 

Page. 
48 

56 57 
• 1 -

60,61, 62 
• ,61 

26, 57,58, 69, 60, 61 
201, 328,430, 433 

48 

• 
Maorogomphus annulatus 

wynaadious 
Macromia 

• 447 
447,459 

447 
44:7,452 

447 
447 

- ta.nnaima.Uaiensis 
bel ·,oosa 
binocellat& 
cingula.ta 
eUisoni : 
fl.a vicincta. 
ida 
indica. 
irata 
miniata • 

• 44:7 
447, ,453 

,447 
• 447 

44:7.,453 
447,45,3 

Ma..oromidia donald! 
M8icrosebella gracilis 
Magelonid 
Maiidae 

· ,447 
447, 456,465 
507, 510, 611 

· 505 
304:,323 

226 Mardonia 
f&Scia.ta. 

Masta..oembelidae 
Masta."Cembelu8 

&r~tus 

panoa,lu8 

Mastigiadidae 
Ma..stigias 
Mastiigias sp. 

,albipuDctata. 
ooeJlata. 
orsini 
pa..pua . 
papua sihogae 

Matidia 
aeria • 
bimaeu'lata, 
fiagellifer,a 
jav,ana 
luzonica. 
simplex 
tener,s. 
trinoa.lta. 

• • 226 
2'91, 294, 298, 2'99. 
296, 297.,298., .299 

.291, 293, 294, 290,2'96, 
297, 298, 300 

291, 2'93, 294, 295, 296, 
300 

42,,46 
42 

, 26,45 
26,44:,45 i 

26,42,43 ' 
49 

42, ,45 
26,45 

224 
224 
224 
224 
224 
224 , 
224 

• 224 

Mecistocirrus digitatus 
Medmasaa 

224 
162 
228 

arma.ta. 
frenata 
Insignis 

MetlU8Q, outlata 
Medusae • 
Megalogomphus 

. ceyloniou8 
hannyngtoni 
smithii 
tsuperbus 

Megs,scolecidae 
M:egascoleoin&e 
Mekasoolex • 

m.a.uritil 

228 
228 
228 ' 
43 
25 

445 
• 463 

448,462 
· 462,,463 

448, 460, 461, .462 
· • 17'9 
179,327, ,35'7 
• 3'27,361 
327,361,436 

}[elanoneura 
billneata 

Menaethius . 
monocer{)8 

Marga violacea 

P"IJI. 
469 

• • 449 
303, SO" 306 

304,824 
502 

• 449 Merogomphus 
longisti,gma . " 
Iongistigma Iongistigma .. 
ongistigma tamaraoherriensis 

448,460 
460 
460 
448 lineatu6 

Micaria 
caesia 

Micarnnae 
Microchaetinae 

torquatus souteri 
tor'qu,atu;s torquatu8 

Micromerus 
linea-tus indica 
lineatus lineatu8 

Micrommatin&e 
Microsetella roses." 
}fiorotetr&~res 
Spiralis 
M iclamu,8 ltde,ceM 
}fitraria 
Moniligastridae 
Moniligs,strinae 
Monocystidae 
Monocystis 
At onoclonht8 
Morphysa furcellat& 

sanguinea .. 
tMol"to~rion simile 

varralli 
varralli 

R 

.229 
• 229 
228,269 
328,431 

447 
44:'7 

• 463 
448,463 
• 463 

214" 237 
610 

88 
,88 

244 
• 605 

17'9, 327, 334 
1 '1'9, 827, ,tSI 

• 208 
208,209 
• 168 

• 203,205 
203,205,206 

464: 
448 
464 

Naia. bungarus •• 105 
tripudians 106, 110, 113, 115 

NanDoca.laDus 607 
BUDor 507 

N ata.ntia. 30' 
Necatorinae • 145 
Nemertinea • 504: 
Nematooystia 208.209 
Nematode 606 
N eog44lroml/%on •• 69 
Neo.nipbargus • 13, 14, 15 

indicua .. 13, 15, 16, I'l, 18 
(Unamelita) Spenceri • 13 

N ephthyd 604 
Nereid 004 
Netrostoma ... 41,43 
Natro8to~ typblodendrium 26, 41 
Neurobamt • 4.44 

ohineU&8 448 
fulna .. . '~6 
intermedia intermedia 446 
tullia tullia • '. 446 

Niplwrgu8 13 14 16 
t Ii 

.. , , 
&US .. ra. .. ens18 - 14 
ob~em 14 
alptnus 14 
bra,~cbiali8 • 14 
::"8 . . : . ~ 



INDEX. 

Niphargu8 fultoni 
• ndiCU8 
mont&n.U8 
niger 
phillppellsis 
ripensis 
taamaniOU8 
thoDl8om 
wellingtoni 
westraUs 
yuli 

Nitz'ohia 
olosterium 
seriat& 

Nootiluea. 
miliaria 

N oto8colex • 
birmanious 

• 
• 

o 

Page. 
• 13 

13, 14, 16 
13 
14 
14 
14 

13, 14 
13 
14 
14 
13 

49,3 
498 
499 
490 

• . 601 
327, ,360, 361 

32'7, 360 

Obelia • • 503 
Ooolpitodontu8 117, 120 

jimbriat'll,' 120 
OotOC8rnna. plynema,.. 603 
Ootoohaetmae . 187,328 
Ootooh~etu8 192, 328, 417 

birmanicus • • 328, 417 
(Ootoohaetoidee). fermorL • 1'92 
lUD&tu8 328,41'7 

Ootonema 67 
Ooyroe sp. • 504 
Oedignath& • 227 t 26? 

aflinis • 2211 
albofasoiata 22'7 
bioolo 227 
bucoulenta • 227 
ooriace., 227, 268 
decorata 227 
ferox . 227 
fta, vipes 227, 268 
g~ 227 
_jor . 227 
JDOntigeJl& 227, 268 
prooerUla 227 
retU8& 4 227 
~o.... ,. 221 
aorobiculata, 227, 267, 268 
sima • 227 
striata. 227 

08l0phag08tomiDae • 146 
O*p~08tomum . . 120" 148 

&piostomum 15', 155, 166, 157, 
158, 169, 160, 161, 162 

blut.oh~di 158,~ 169, 16Q" 161. 162 
t(lQl'v.t.u.m 149, 160, US 1, 11$, 163 
dtPlktwn • •• l'Q, 164 
tiDdioum 140, 146, 14:7, 148, 149, 15,3 
r&dl&t~ 1*9, 163 

Oithona,,, 507 
plumes , 610 
Riida! · . 610 

Olkoohaeta. . 173,329.43,' 8 
O!iidif,a·· eiAplade. ,603 

Page. 
Olios 215, 916, 237, 238, 239 

acolastus 215 
bungal'lensis 2115 
callipygu8 215 
cursor 215 
exterritoriaiis 21.6 
fero:x: 216 
hirtus 215 
impudicus. . " . 2J.6 
irami 216, 239, 240, 241, 2,42,243 
javensis ". • 216 
la;m&rcki 210, 289, 240, 241, 242,243 
lamarcki var. taprobanensis " 215 
lutescens • 216,244 
maynardi . • 216, 240~ 241 
,milleti 216, 239, 240, 241, 248, 244 
obesulus 216, 239, 240, 241. 243, 246 
pearsoni 21'$, 240, 241 
pinangensis . 216, 289,243 
punctipes 216, 239,240, 241, 242, 

24,3,24' 
pUDctipest • 216 
venustu8 + ca.llypygu8 
pUJ'lf)tipe8+var sordidata. 216 
rotundiceps '" 216 
tener 239, 240, 241, 2'3,244 
testaoeus 216 
venustu8 216 
versicolor '.. 216 
wrough toni 2.16, 240, 241, 244 
xerxes 216, 239, 240, 241, 243 
zonatu8 216 

Oncaea conifer,a 611 
venusta. 611 

O~ycha.rgia atrocyana 448 
ODychog,omphu8 striatus • • 448 
O~ychothemi8 tesla'ceacey aDics. 446., 461 
Ophiooephalusgachua 2 

marulius - 2 
etriatus 2 

Ophiopluteus 513 
Ophi~oidea 513 
OphiUrids • '. 613 
Opisthomi2'9 
Opisthorchis • 481 

canin1t8 480 
Doverca . 480 
-novero&' lobate, 4'76, 481 
~overoa orbiculata 476, 481 

Oriolul iDdioU8 . 89 
Omithooiroul • .800 
Of\ogompAU8 campion. 449, 467 

xa.nthopter,a, 449 
()rtbetrum. •. "' 

ohrysJlstigma. luzo.ucum 446 
glaucum - 446 
pruinozum negleotum 446 
sabina. • . 446 
taeniol&tum.. ,446, 460 
ttugulare triangulare 446 

OftJlobula 226 
impressa ,226 
ttinotata. 2.26 

OtAoWa. • 226 
arma, tiseim& 226 

n--hvnoha 333 
'~h~obid 303 
~r()idea • 116 



Palaemonidae 
Palaetyra 
Palaetyra lozonica 
Pa.lioanus 

p 

cau<iatus 
Pa.lpopleura. sexmaculata 
Palysteae 
Palysteinae 
Palystes 

flavidus 
mcanus 
kocki 
ledleyi • 
meZanicAny, 
rutna.DS 

Panaretidius 
bouts, . 

Pan&r-etus 
borneensis 
nirounensis 

~~nderoete8 
celatus 
decipiell8 
maoilentus 
ochres. 
plumipes 

Panta.la. tiavescena 
P ill 4._. t , I" ap_ 08Q,~na ragu 1 

veverai 
Parae.lanus. 
Pa.raoalanus. 

aculeatus 
pa.rvue 

Paraoyathus 
caeruleus 
indio us 
lifuensis 
porphyr-eu8 
pruin08U8 
pulohellus 
rotundatU8 
stokesi 

Parahomaioptera . 
microstoma. 

tParaproct& 
, br.,vicauda. 

Parhedrus 
boiei 
jf.avim,Q/luJ 
ocyalinu8 

Paratus 
reticulatus 

Paropistkorchi8 
C4nin·u8 

ParyphQstomum 
radiatum. 
surfrartybex • 

Pewana. • 
aurooheUs 

Pelagia. 
noctiluea 

Pelagidae . 
Petidiniaoeae 
Pel'idiniales 
:peridiniaWJ 

• 

304,306 
226 
226 
226 
226 
446 

• • 222 
222, 238, 258 
222, 238., ,258 
222, 244, 258 
• • 222 
222, 258, 269 

222 
222 
222 
218 

· 218 
2l8,247 
218,247 
218~ 247 

221 
221 
2.22 
222 
222 
222 

• 446 
. • 96, 97 
94, 95, 96, 97 

607 
607 

• 508 
607,608 

7 
7 
9 
9 
9 
9 
7 I 

7 
7 

67,68 
68 

· 89, 92 
89, 90. '9l, 92 

221,2,57 
221,257 

221 
,221 
226 

• 226 
481 

· 480 
477,478,499 

47'9 
475, 4:79 

215 
216 
29 

26:29 
29 

· 600 
499,600,601 

500 

p •• 
Peridiniopais aqmmetrioa • 500 
Peridinium 500, 601 

depreasum 600 
oceanum 600 
ovatum • 600 

Perionyx 328, 417 
Perionyx • 174, 184 

tditheca 174, 186, 187 
,exca vatus 328, 417 
intermedius 176 
mao.into,shii •• 184 
m~intoshi 17o, 116, 184, 185 
.~n8ibaricus • 442 

PeripbyIJa • 26 
hyacinthina. 26 

PeriphyUidae • . • • 26 
Pheretima 182, 327, 329, 331, ,361, :364, 

391,398,407,437,441 
175, 182, 183, 184 

alexandri 327, 363, 364, 865, ,367, 
368,369 

.alexandri gracilior ,327, 331, 362, 
364, 365, 367, 368, 369, 370, 371 

alexandri typica 327, 331, 362, 363, 
364, 365, 366, 367, ,368, 371 

anderaoni 327, 330, 371 
anomala 327, 330, 364, 372,381 
btrmanica 327, 312, 393 
brQwni 327, 330, 372, 37,3 
campaouiata ,327, 363, 3'13, 374, 435 
*campanuJata penetralia 435, 486 
defecta •• 417 

. *doliaria 828, 374, 376, 376, 377 
elongate. 328, 378 
exigua. 328, 378 
feae. .. . 329 
·geme' la • 328, 379 
hawayana 328, 382, 38,3, 384, 39,3 
hawayana lineata 328, 363,382, 384., 

386, 386 
hawayana typlca ? 328, 362r, 382 
he'teroohaeta 328, 387, 388, 437, 4,38 
boulleti. 328, '330, 3,63, :87,3,889 
timmerita 328" 361, 389, 390 
insolita. . • 39S 
tja,cita. ,328, 391, 3'92 
tkengtungensis • 328, 361, 394 
tUgnicola 176, 183, 184, 368, 366, 

367,370 
liDgDioo)a typica. . • 370 
tlongicauliculata 328, 396, 396, ,39'7., 

898 
tmamillana 328, 400, 401 
tnugaUs 328, 402, 403 
ornata . 328; 404 
pegbana 328,330;404 
planata .328, 329, 406 
posthunra ,328, 405 
treferta. 3'28~ 406", 406" ,407 
ttimo~ . . ,328, 40~1 409 
8UotOrJ& 328, 330, 363, StJ61 370~ 412, 

417 
*suctoria m&nieata 328, 330, 362, 414, 

4]6 
It'Uctoria mulla71; 331, 366, 369, 370 

' . su,ctoria typi,ca 328, 412; .. i~S; 417 
P.htlorus ••• . 288; 289 

biopis 283, 286, 2,86. 287. ,288, 28P 



Philorua tieasohanic& 
yosemtte 

Phoronidea-• 
Phortis 
Phyllodocid 
Phylloneura. 

weltermanni 
Physali& utriculus 
PiHdiuDl 
Pilumnus 
Pinnotheres 

Page. 
• 289 

288,289 
606 
503 
604 

• • 469 
443, 449, 469 

· 503 
• 604 

. 312 
• • 304, ,318 

tdeocanensis 304, :318, 319, 320, 321, 
322,323 

ortmanni 322. 323 
semperi .• ~ 318 
tsetnai S04, 316, 31Gp ,317,3l8 
villosissimu8 ,304, 312, 313, 314 

Pinnotherid 303,304 
PinDotheridae 304:,312 
Pinnotherinae 312 
Pla.tyhelminthes . ' 604 
Platystiota deocanensis 444, 445, 449 
Pleurobraohia • 491,602, 604 

globosa . 003 
Pleurooystia 208, 209 
Pleurosigma. '. 499 
Plutellu8 174, 179, 327:, :331, 3,57,360 

tamblguUB 327, 367, ,368, ,369 
tinftexu8 179, 180, 181 

Podon :intermediuB 512 
Polychaeta. 604 ' 
Polyohaete 326 
,Polydorid 606 
Polygordiu8 5'04 

Pry'chia. 
su&vis 

Pseudagenia 
bipennis 

Pseudagrion 
decorum 
hypermela8 
iodioum 
JDa·labaricum 
microcep.baluUl 
tpraeclarum 
ruhrioeps 

Pseudogastromyzon 
fascia:ttl8 
zebroideus 

Pseudapbaea 
cardinali., 
diapar 
fraseri 

Peeudorbiz& '. 
Psilorhynchu8 ,sinensis 
Pterocle~e8 exustus 

B 

xvii 

Ptlfe. 
223 
2,23 

21 
21 

· 46,6 
448, 466 

448 
44,8,466 
448, 4,65 
448,465 

450 
,448 

67,6'8 
69 

· 69 
443, 449 

463 
449 
449 

60 
· 68 
132, 136 

• • 174, ,87 Ra.miella 
·cultfifera 174, 177, 187, J89, 190., 

Reptantia Brachyura 
RhiDocypha bisignata 

laidlawi ~ 

Rhitymna 
ingens . 
nigribrou8 
sc&nthopU8 

191, 192 
304 
448 

· . 
21,4, 237, 23,8 

22' 
216 

'. • 216 ,Polynoid • . 60' 
Polyplectrum bicalcaratum ,89" 130 , R'bizosole ·a 495,496,497 
Polyz'oa 606 
Pompilldae 21 
PontOHa 607 

danae. 609 
danae var. ceylonica. 610 
securifer 510 

Pontonilnae . 306 
Pontosoolex • ,3,28, ,431 

ooretbruru8 328, ,430, 431 
PoroellanA • 612 
Porpita paoifica 603 
Potamaroha obscura. • 446 
Portunid • 303, 304 
Portunidae •• 304, 307 
t Probstmayria simiae 141, 42. 143" 144 

vivipara 144 
.Prodidomid,ae 214 
PTo~ooentraceae 000 
ProrQCentrum .meaDS 500 
Protoperidinum 601 
Protostiota • 446" 466 

tantelopoides 449, 46'7, 468 
cerinostigma .. 460 
davenporti 449, -466; 467 
gra velyi 449. 4,50, 466 
hear,seyi 444,449,466 
~teni 449,466 
8&ngoinostiglD& 449,460 
steverud . 450 

Protoltictas 444 
Prot()zoa 203 

aoll'minata 
alata 
oalca.r 
robus'ta. 
semispina 
setigera 
Ihrubsolei 
stoltedoth1i 

Rhizostomae 
Rhizoswmidae 
RhopiJema 

hispidium 
Rbyncbobdella ,acule&ta 

497 
49' 
497 
497 
496 
~97 
496 
495 

26,39 
62 
tl2 

• • 26, 62 
291, .293: 29'6, 

299, 300 
Rhyothemis phyllis phyllis • 449 

triangularis . 44tl, 461 
variegata. variegato.. 44Q, ,449 

Rolin us roulroul 79, ~O, 126, 128, 13J 
Rusguniella.. . 88 
*RuSguniella brevis 8.0, 86, 87, 88 

s 
Sa bellarian 
Sagitta 

.bipunotata 
S.pbirina nigromacula to. 

ovato.la:nceolaht. 
stellata 

Baramba pieta 

• 505 
490t49J,~2 

60() 
. ~ 611 

oil 
611 

• 21~ 



INDEX. 

lJarotes impudicu8 
pinangenai., 

Scaphopod 
Sphizocypris 
Sohizopygopsis 
Sehizothorax 8p. 

nasus . • 
Scyphomedusae 
SelenQpidae 
Selenopinae 
Selenop8 

aouleatus 
birmanicu8 
malabfl.'ren8i.s 
montigena 
radiatus " 
*shevaroyensis 

8emaeostom.a.e 
Sel'a,mba 

bifasciata. 
pennata 

Sesieutes • 
*Setaria. ,cervi 
. digitata 

,Shorea"robusta 
Sima.lio • 

cast&neiceps 
lueorum 
percomi8 
petilus 
pbacocephalus 

Sinog,astromyz'on 
wui 

Sinohomaloptera 

• 

kw,a:ngsiensis 
Siphonophora 
Skeletonema costatus 
Solmundella bitentaculata. 
Spa.rassida.e 
Spa.rasainae 
.Sparra-sAus 

ad miratus 
d.nna,lld~ei 
fugax 
juligi'tU'tU 
greent 
4ampso,,' 
impudiouB .punotipes 
lra:nii • 
la.l'Q&fOki 
miUeti 
obesulu8 
~~ia,tU8 
philpsoni 
pyrozonis 
rot1u,ndiup" 
seJlUis 
stimula.tor 
taraudu8 
,tenter. • • 

Page. 
242 
243 
513 

64 
.. 64 

63, 64, 65 
64 

• 502 
223,259 

223 
223,269 

223 
223 

. . 223 
223, 259, 260 I 

259,260 
259 

29 
217 
217 
,217 

· 226 
92, 93, 94 
92,93,94 

19 
224 
,224 
224 
224 
224 
224 

67,68 
68 

67,68 
,68 

503 
493 
508 
214 

· 214 
216,237 
216,242 

,2.16 
" 216 

216,242 
• 216, 24:2 

216,242 
242 

• 242 
241, ,2'2 

2" 
248 
216 

" 216 
217,.24:3 

2" 
217 
2'17 
217 

xerxes *ma,ynal'di *pea.r$Oni 
244 
240 

'wro1J,ghton~ 2" . • . ~17 Spatja..~tWci.e 
Sp&ri8lntlu~e 
Sp~iol.nu8 

2171.J37,.!21$, ,.us 
. Ul ,.,1$.0,:.251 

. megaJopsis 
·petricola. 
taeniatU8 

'. 221 
250---.~57,258 

, 221 

PG(/e .. 
Spariolenus tigris 221, 16' 
Sphecotypu8 229 

birmaniol; 2j9 
ta,probanicus 2. 

Sphegldae 22 
Sphenopus • 50' 
Sphingius , • 228, 269 

*barkudensis ,269, 270,271, 272 
bit" neatu8 228, 269, 270, 272 
cantoeps 228, 269, 27.0, !7J, 272 
gr,a.cilis • l' ~28 
*kambakaDlensis 269, 270, .271 
*longipes 269, 270,271 
*nilgiriensis 269, 270, 271 
8crobiculatus • 228 
soutatu,s 228, 269, 272 
the'oatu6 228 
tristiculus 228 
viv&x 228 

Spionid 605 
'squilla 28 
Stasm& ,217 

nalandioa .. ,218 
nala.ndica-nigropicta 218 
paripes 218 
planithorax ,218 
vittata 218 

Stauromeciuaae .25 
Stepa.nopyxis . 499 
Stephanophyllia. eomplicata 11 
Stoma.topod .. 612 
Subulura .. 138 

galloperdicis .... 138 
*turmois 135, 136, .137, 138 

Surfrartyfex •• .478 
Sympetrum fonscolombei '46 
Symmantu8 " 81 
Syphaciella capellsts •• 134 

*indica 132, la3, 134, 135 
Syphomedusae • 26, .1)6 
Syrisca .. 226, ,267 

*barkudensis26'1 
cervin& 226 

Systa.ria JU 
drassifol'mis • .224 
ge~ensi8 '. 224 

• 

• 

27 
'. 28,28 

26" ~1 
306 

.. GOB 
~08 
009 
509 

.. 606 
,$0,88 

88 "6 ~t6 
226 : ~:r: 



Thecooyathus 
cincticulatu8 
cylindraoeus 

Thelcticopi$ 
,ajax • 
bieornutus 
bir-manicu8 
cs,nesoens • 
hercuII8s • 
maindroni 
modesta 
oriohalcea.. 
rufulus • 
sera.mbiformis 
virescens 

Tholymis tillarga 
IThy,sanostODl& 

thysamura 
Tintiunids 
Tintinnus 
Tolopbus. 

,submaculatus 
Tomopteris 
Torania 

gloriosa 
?gloriosa. • 
pa.naretif'ormis 
fumoni 

Tornaria . 
Tortanusba:rbatus 

denticulatus 
Tot"tula glO'l-i8Sa 
Trachelas 

aeoentua tns 
fronto . 
OreOIJhila 

,q~isqullia.rum 
vuloani 

• 
• 

• 

'. 
'. 

• 

• 

Tragulu8 ja vanicUis 
,stanleyanu,s. • 

Tramea. basilaris burmeisten 
limbata • 

Trema.tode. 
Triohodesmium erythraeum 

tbiebauti 
Trida1cna. 
Trithemis 

,aurora 
festiva • 
Jdrbyi kirbyi 
pallidinervis' 

Trochocyathus 
'omotioulatu8 
rotulu8 

Tunicata 
Tunioate 
Turnix sp,. 
dussumieri 

'. 
'. 
• 

t:yohious '. • • 
erythrophthalmus 

f' /lfTlu8 nitidu~ • 

INDEX. xix 

Page. 
4,6 

4 
•• 4 
217,238,245 

217 
• • 217 
217,245,246 
217,245,246 

217 
• • 217 
21'7, 245, 246 

217 
217 
217 ' 
217 
446 I 

417 
26,47 

502 
,502 
225 

• 226 
• 004,505 
21.8, 24,6, 247 

• 

'. 

• 

• · 218 
246,247 

218 
218 
613 
510 
510 
246 
22'7 
227 · 
227 
227 
2.27 
227 

'94, '9'7 
97 I 

44'6 
446 
475 
499 

• 499 
305,306 

444 
446 
44,6 
446 
449 
4,6 

4 
6 

513 
306 
138 

135,138 
• 222 

2,22 
276 

Ulmaridae 
Unamelita 
Uncinaria 

'crinifOtru is 

u 

*longespllculum • 
lotoris -. 
stenocephala 

Undinula, darwini '. 
vulgaris • 

U rocissa 1Ia vir,ostris 
oc'cipitalis • 

Page., 

36 
13 

'. 171 
• • 171 
169, 170, .1 171 
• 171 

1'71 
508 

Urotheniis signata signata 

• 508 
102, 104 

71 
446 

Varanus sp. • 
Varanus bengaleDsie 

fiavescens 
Velsura 

anadyomene 
palmata 

Vestalis 
apicali8 
gracilis 

Vipera russelli 
Vi~gularia. 

. calycina 
elegans 
gracilUma 
indica 
loveni 
multiftora 
rumphii 
tuberculata 

v 

Viverricula ma.1accensis 
Vivipaddae 

X'enent'odon cancUa 
Xerxes 

Zamenis mucosus 
Zoantharia. .' 
Zygocanna 
Zygocy8tidae 
ZygO~ysti8 • 

- cometa 
legeti 
piIosa 

Zygonyx iris 
iris iris. 

• 

• 

iris ma,labarica 
til'ie metallic&' 
·ls18 • 
'tortidaisls 

z 

• 

'. 

'. 

• 

Zyxomma peti,oJatum • 

• • 9'7 
105, l39, l41 

97 
46 

26, '6 
4,6 

,446 
448 
448 

• • 117 
483, 485, 4:86 

486 
" • 486 

483, 484, 486, ,4,86 

• 
• 

486 
48'6 
486 
48'6 
486 

169, 171 
301 

, 
2~O 

I06j 107, 109 
004 
603 

208,209 
208,209 

209 
• 

• 
• 
• 

• 

20'''' 209 
449 

• 4.61 
446, ,461 
446,,460 
'. '49 
446,449 

446 
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Report on the Zoological Survey of 
ndia for the years 1929 .. 30, 

1930-31 & 19,31-32~ 

INTRODUCTION. 

With th'e exception of the report for the year 1916 ... 17, whioh dealt 
with the work of the newly founded Zoological Survey of India during 
the previous year, the suoceeding reports have all been triennial and 
have dealt with the work of the Zoological iSurvey of India during the 
periods under review. As W ,3S pointed out by Lt.-Col. R. B. Seymour 
Sew,ell, Director of the Zoological ,survey, in his triennial report for the 
years 19'26 .. '29, '" the work 'Of the Zoological Survey of India has been 
isteadily progreiSsingand extending" It is, therefore, unfortunate 
to have to present a report for the period 192'9-32 'which can hardly be 
,described as an aocount of the progress of ,the work of this compara· 
tiy.ely young d'epartment. During the years 1'929-30 and 1930 .. 31 the 
work of the department W,3S progressing ,steadily, though not at the rate 
at whioh it had been' anticipated when the la;st triennial report W,BS 

pre,sented, but as a result .of the unfortunate financial depression in 
the country the final year of the period under review has been a parti. 
,oularly critical one in the history of the Zoological Survey of India. 
In pursuance .of the scheme of retrenchment in-the 'Civil expenditure 
during the year 19,31-32 ,the annual grant of the ,department was very 
materially reduced and 8S a result its activities have had to be consider­
ably curtailed,. Indeed, at the present time, its w,ork may be sum· 
marised as that of conserv,ation and preservation of the material and 
information colleoted since ,the :founda'tion of the department in 1'916 
,and prior to that by the Natural History Seotion of the Indian Museum 
since 1875, rathe:r than of carrying .out both extensIve and intensive, 
survey;s of the f.auna of the vast area of, India. 

2. During the first two years of the period under review the '" friend­
ly collaboration either with I'esearch institutions or purely educational 
bodies" referred to in the previous triennial reports steadily inor1eased, 
and it was generally being reoognised more and more by other institu­
tions and Provincial governments that the Zoological Survey can help 
.materially in 'connexion with any enquiries of ,a z'oologioal nature tha~t 
are ref1erred to this department. 

3. During the period under r,eview the department has, in addition 
to numerous minor enquiries, been asked for advice about (1) th,e sbell 
:fisheries in the Andamans and their eoonomic exploitation, (2) the 
,identification of monkeys, rats, Cyclops and other animals for the Cal-
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cutt.a 8chool of Tropical M,edicine, together with references to relevant 
literature in a number of instances in connection with the research 
work of that institution, (3) supervision in connexion with the excava­
tion and identification of the human and animal remains at Harappa. 
and Mohenjo-daro, and (4) anthropological work connect~d with th~ 
Census operations . 

• 
4. It is not necessary to consider in detail the work which this de-

partment has had to do in reference to the identification of various 
kinds of animals for the ,Calcutta School of Tropical Medicine, the Har­
court Butler Institute of Public Health, Rangoon, the Bombay Natural 
History Society and other Institutions all over India. 

5. The supervision in connexion with the excavation and identifica­
tion of the human and anim(l,l remains ,at Harappa and Mohenjo-daro 
has entailed a great deal of work on the Anthropologist and other officers 
of the department. The amount of work which still remains to be done 
is fairly large and will take the officers of the department several years 
before' >the results can be completed. Details of the Anthropological 
work in connexion with the Census Operations are given further on 
,and I need only remark her,e that the work done under the supervision 
of the Anthropologist of this department will make the forthcoming 
Census Report much more valuable and complete than the previous 
Reports. 

6. Early in 1930 it was found that fishing for Trochus shells had 
been carried on surreptitiously by Japanese divers coming over to the 
Andamans in motor boats from Singapore, and at the instance of the 
then Chief Commissioner, Lt.-Col. M. L.Ferrar, investigations were 
started by Dr. S. L. Hora and myself for devising means of conserving 
the fishery and making it into a source of permanent income to the 
Andaman Administration. After the preliminary investigations referred 
to above further work was continued by two of the assistants of the 
department and later by Dr. S. B. Setna, Ph.D., Officiating Assistant 
Superintendent. Dr. C. Amirthalingaro, who was specially appointed 
as the Research Officer, Andaman Fisheries, started work at Port Blair 
on the 22nd June 1931. His investigations have mainly been directed 
to the investigation of the scientific aspects of the various phases in 
the life-history of the T1'o(hu~ , popularly known 8S the Topor Pagoda 
,shell. The work which the officer has done has consisted primarily 
in the charting of the shen-beds in the area, investigations regarding 
the biology of the mollusc, Trochus niloticus, its age of maturity, its 
breeding season, the season and rate of growth of its shell, and finally, 
its enemies. A short period of roughly one year is not sufficient for 
all these problems to be wo~ked out in detail, but Dr. Amirthalingam 
has achieved certain definite results. In reference to this mollusc he 
has found that it reaches maturity when about 2 years old ;at this 
stage the shells are approximately 6-7 em. in diameter. The breeding 
season of this animal in the Andaman waters appears to extend from 
April to June, i.e., during the hot months. After careful observation 
it has been ascertained that it grows during the monsoon and winter 
months, i.e., from July to F,ebruary ,or even March. The r,ate of growth 
is .2-3 cm. in height per annum for the first 3-4 year,s, 'but later the .raw 
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becomes much slower. Investigations have also been made regarding 
the biology and the enemies of this gastropod. The economic results 
of the enquiry are very gratifying. As a re,sult of the modifications 
in the regulations governing the issue of licenses for the shell-fishing, 
the royalty for fishing has increased from Ra. 13,114 .. 8~O in 1929-S0to 
Rs. 17,9'20 in 1'931-32. Dr. ,Amirthalingam has also done very useful 
work in connexion with the drawing up of regulations for fishing (sensu 
stricto) and the sale of fish in the Andaman a.nd Nicobar waters. 

7,. No ,gr'eater compliment could have been paid to the biological 
,and the survey work carried on by the 8~aff of the department sinc)e 
its foundation tha the fact that for the three important oceanogra­
phical and 'biological expeditions planned or sent out from Engla.nd 
during the last decade the leaders of the expeditions should have been 
selected from th'e staff of the Zoological SUrvey of India. The 'three 
,expeditions ,are ,(i) the "Discoyery Expedition" to ,the South Seas 
for the investigations of the Whale Fishe ies, oi which Dr. S. W. Kemp, 
the then Superintendent of ,the Zoological Survey of India, was selected 
as'leader in 1923, (ii) the" Oxford Univ,ers'ty Expedition " to the for,ests 
of British Guiana in South America of which Malor R. W. G. Hingston, 
who. was fora time the Surgeon-Naturalist and an ex-officio member 
,of the staff of the Zoological Survey of India,was the leader, and (iii) 
the ," John Murray Oceanographical Expedition " to the Arabian Sea 
and thePe,rsian Gulf, the leadership of which has been offered to 
Lt.-Co.l. R. B. Seymour Sewell. ,A further recognition of the work of 
the Zoological Survey is the change initiated in the policy of the work 
,of the Natural ,History Museum, South Kensington, London, The 
Trustees on the r ,ecommendatlon of the authorities of the Museum 
have started s'endin,g the workers in the Museum on special ,expedi .. 
tions for working in the field and thus gaining a first ... hand knowled,ge 
of the groups of animals on which they ,a.re working. This policy had 
been adopted by the late Dr. N. Annandale, the first Director ,and foun­
der of the Zoologic:al Survey of India" in connexion with the work 
of the Na'tural History 'Section of the Indian Museum a'S early as 1907, 
and later with the foundation of the Survey in 1916, survey work in 
the field became an ,essential part of the duties of the officers of the 
department" 

STAFF. 

S. 'The temporary appo~ntment of the Anthropologist re,ferred to 
in the triennial report for 1926 .. 29 was included in the permanent ca,dre 
of the Zoologic,ai Su.rv,ey on 28tli June 1929, and Dr. 'B. S. Guha was 
confirmed in this post. The post of the Anthropologist is one of thf 
appointments of Assistant Superintendents sanctioned for the dep,art­
ment in 1922, some of which for various .reaSODS have not been filled 
up ,so far. During the ,period under review the post of the Surgeon­
Naturalist, which hitherto was held by an oftlcer of the Indian Medical 
Service jointly lent to the Royal Indian Marine and the Zoological 
Survey of India, was definitely tra'nsferred t ,o the cadr,e of the Zoolo­
gical ,Survey, but as a measure of economy the post has not been filled 
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up. It may here be remarked that there has been no Surgeon-N,atu­
ralist or Naturalist 8S he will be termed hereafter, on boud the R.I. 
M. s. " Investigator" since 1926. 

9. At the commenoement of the period under review, Lt.~Col. R. B,. 
Seymour Sewell, Director, Zoological Survey of India, was away (;l 

combined leave from the 23rd March 1929 to 9th ,J,an~,8ry 1930, during 
which period I offic·ated as Director. P,art of this leave Col. Bewell 
spent in study at the British Museum, Londo ,working out the 001 

lect~ons of Copepoda mom the Indian Ocean.....-a Bubje,ct on which he 
baa been engaged for several years. Col. 8ewell again went on leave 
on the 21st September 1931 and is not due to r~turn to India till the 
21st September 1932. Meanwhile th,epost of Director has, 3S a mea .. 
,sure of economy, been held in abeyance, and I have been holding charge 
of the entire department in my capacity as Superintendent. 

10. While on leave out of India for 7 months in 19300, was deputed 
by the ,}overnment of India to the United States ofAmer~ca for a period 
of 4: months to study museum administrat.ion snd the Natural History 
MuseUms in the United States.. I was also placed on deputation from 
the 1st to the 7th of June 1930 to attend the International Ornit 010-

gical Congress at Amsterdam. 
11. Dr. S. L. Bora officiated 8S Superint'endent, Zoological Survey 

of India, during the absenoe of Lt.-Col. R. B. ISeymour 8ewell, Director, 
on leave and later 'when I was away on leave in Europe. He was on 
combined eave from 7th Ap il 931 in Europe an,d during this period 
worked in various Natural History Museums in Europe studying the 
types and original specimens of difterent families of fishes. 

12. Dr. B. N. Chopra, Dr. Hem S~g Pruthi and Dr. B. S. Guha 
we,re on continuous duty d ing the period under review and did Dot 
take any long leave. 

13,. Dr. H. S. Rao was away on combined leave in Europe for It) 
months from 4th June, 1929. He spent almost the whole of this time 
working in various Natural History Museums and Marine Biological 
Stations in Europe. The experienoe gained by him as ,3 r'esult of this 
work should prove of great value to the department. Dr. Roo ,ag,ain 
took leave for one ,month from 2nd January 1932. 

14. Dr. Mohammad Sharif was appointed in the leavevacanoy 
caused by Dr. H . S. Ra~'s proceeding on leave and continued to act 
in this vacancy till the 2nd July 1930. He was on lea.ve for two months 
~d one day from the 3rd July 1930 before the terminat'on o,f his ser­
Vlce. 

16. Dr. :8. B. Setna, P,h.:p., .was appointed in the chain of my leave 
vacancy on 28th April 1930 and oontinued to ,act in this vacancy till 
lOth March 1931. During the major part of his tenure he was e gaged 
on useful work connected with the Andaman fisheries. 

1,6. As has been me~tioned already, the Government of India in 
1930 sanctioned a special Research Officer for the Andaman :fisheries, 
and Dr. 0 ,. Amirthalingam, Ph.D,., was selected bya specially consti ... . 
tuted committee in London. He joined service · on '22nd May 1981 
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and haa been working since his ,appointment in the Andam,ans. As 
a measure of economy the post of the Andaman Fishery R'esearch 
Officer, which was sauctioned -in the first instance for ,5 years, w,as 
brought under reduction from 8th June 193'2, and Dr,. Amirthalingam 
in accordance with his ,contract was served with six months' notioe of 
discharge from 8th December 1931,. Later his service was extended for 
one month and he retired from his present appointment on 8th July 
193:2. 

17. I append below a ,statement showing the leave taken by various 
officers during the period under review,. 

Leave Statefnent. 

Lt ... Gol. R. B. Seymour Se\\eU, i..M.S., Di.· .. 
ector Lea v'e ,on a ventgepay fl'om 2,3rd M 81'ch 

Dr. Baini Prashad, Supel'intendent 

Dr. S. L. HOI'a, AssiBtant Supel'inhmdent 

1'929 to 9th Janu-ary 1930. 
Leave on averag'e ,pay for 8 months 

a,nd 'on ha.lf &ver~ge pay foOl'4 month,s 
from the 21st Septembel' 1931. 

Leav'6 oOn average pay .for 7 montIlS 
from ,8th April . 1930 with permission 
to be on deputation in the United 
States of America for 4: months in 
interruptioOn of the leave. Also plac­
ed on deputatioOn toO the Interna.tional 
Ornithological Confer,ence fr'om 1st t ,o 
7th June 1930. 

Leave on ,average pay fOI' 6 montbs 
combined with ,study lea.v,e fOl" 2 
months ,and 17 daYis from the 7th 
April 1931. 

Dr. H. Srillivasa l~ao, Assistant Superinten. 
dent Leav,e on avel'ag'e pay for 8 month,s 

combined with study lea Va fOl' 7 
months from 4th June 1929. 

Leave on average pay for 1 month :from 
2nd January 1932. 

D.\ M. ,Sharif, Ofticia.t.ing Assistant. Supclin. 
tendent Leave on ,a.verage pay f'or 22 days froOm 

14thSepteDlb~l' 192'9. 
Leave '011 half average pay f 'OI' 2 wont be 

and I day froom the ,3rd July 1930. 

18. Amongst the Superior Non-G,a,z'etted ,staff I would pal'ticularly 
like to record the very good work done by Babu ,A. C. Chowdhuryaild 
Babu Sib Chandra Mondul, the two senior ,artists .of the department, 
who have earned an international reputation for the work they have 
done for the department during the last 35 years. Both of them, though 
they had f'ea;Qhed the maximum age limit w'erekept .on in the depart­
ment, as both of them, in ,spite of their age, wer,e still ,capable of doing 
work of ex.ceptioual merit, and it was found impossible to-replace them. 
I would also like to record here the good 'work done by Mr. R. A. Hod­
gart, the Zoological Collector, and Babu J,. N. Bagchi, the Head Clerk" 
both of whom b.ad to l 'etire pr'em,atuf'ely in pursuance of the isCbeme 
of retrenchment. 

B 
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FIELD WORK. 

19. In accordance with the general policy o.f the work of the depart­
ment every officer, as far ,as possible, used to spend 2-3 months in the 
field every year. Special tours were arrs'Dge<i as opportunity offered 
and HO far as funds permItted. The policy of revisiting from time to 
time areas previously surveyed, to. complete the faunistic results or 
to extend biological information already obtained, has also been fol ... 
lowed. -

20. Two impo.rtanttours were undertaken ,during the year 1929-30, 
one being to Chitral in conne,non with the visit o.f Dr. George Morgen­
stierne, who. had a,pplied ,to the Go.vernment of India, through the Nor­
wegian Institute for Comparative Research in Huma'D Culture, for 
permission to proceed to Chitral to carry o.ut a linguistic survey of that 
ar,ea. He was accompanied by a zoologist, Dr. B. N. Ohopra, and the 
A.nthropologist, Dr.. B. S. Guha, from' the Zoological Survey. Avery 
interesting co ection, both of the fauna and of the ethnographical ob-· 
jects, w,o,s o.btained and measurements of a fair number of the inhabi­
tants o.f the country were taken. The second important tour during 
the year 1929 ... 30 was a survey of the Eastern Ghats in collaboration 
with the Bo.mbay Natural History ,Society. Large collections of the 
invertebrate and vertebrate fauna of the area 'w,ere brought back; parts 
of these have already been w,orked out in the laborato ies of thiS de­
partment and by specialists abroad, and incorporated in the r'eserve 
collections. 

'21,. In 1930-31 the tour,swer,e mainly r'estricted to investigationl:J 
in co.nnexio.n with the study of the fauna of the hill .. ,streams und,er the 
direction of Dr. S. L. ,Hora. A party was sent to the Sa_t Range in 
the Punjab to study the fauna in the . streams that commenO'6 as fr,esh· 
water, but during ' their flow through salt~bearing regions gradually 
beoome strongly saline,. Tours in connexion with the inv,estigat·ons 
r,egarding the chang,e,s that occur in the fauna of streams and rivers 
as thew,aters ,changes from fresh through br.ackish to ,salt, were under,· 
taken in va ious localities along the ,course of the Hooghly where the 
admixture of freshwater with the sea water brought in by the tides 
produce,s a great deal of change both in ,the milieu and on the biolo.gical 
conditions governing the life of the animals living under such varying 
conditions. 

22. The field investigations of the Survey during the year 1931 
32 we e very materia~y restricted as a esult of tbe greatly reduoed 
funds, a great reductio'n 'in the staff and the reo.rganisation of the work 
of the department on a maintenance basis. During the year u der 
review two of the oflic~r8; " Lt.-Col. R. B. Seymour Se'well and Dr. H. 
Srinivasa Rao worked in the Western Ghats in 'connexion with the prob­
lem of the freshwater MeduM, Limnocnida, and a fair ,amount of valu­
able information r,egarding the life-history of this archa,·c animal was 
obtained as a result of this investigation. Further invest" g~tions on 
the fauna and biological conditions in the saline waters of the Salt Range 
were carried out by 'Dr. Hem Singh Pruthi, and the results of his inves­
tigations which h.ave added materially to our knowledge of the bioDO-
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mica ?f. the freshwater animals living under 8~oh varying conditions 
of sali~ty, are ready for the press. Tours were. also undertaken in 
conneXlon wit further investigations on the changes in the salinity 
and oftha animal life in the waters of the Hooghly referr'edto in the 
tours for 1930 31. :The work which the Survey has been doing for 
80metiIue past on the animal life of the backwaters was further ex­
tended under the guidance of Dr. B. N. Chopra to the b,ackwaters to 
the north of Caucut and Bangalore on the we'stern coast of India. 

23. During the period under review several officers of the depart.. 
ment worked in the Andamans from time to time in connexion with 
the investigations of the Trocku8 fishery and the biologica conditions 
governing the life of this mollusc in the Andaman w,aters. Preliminary 
·nvestigations were carried out by Dr.:S. L. Hora and myself ,and further 
work was done by Col. 8ewell, Dr. S. B. ,Setna and t e assistants, Babu 
D . . D. Mukerji and Babu K. N. D,Qs. Since the ,appointment of the 
ispecial Fishery Research Officer this work has been carried out by Dr. 
O. Amirthalingam, who made extensive tours in the Ar,chipela,go and 
as ,far as po.ssible ascertained the extent and nature of the shell beds 
in the ,area. 

24. Dr. B. S. Guha"s tour to Chitral has been casually mentioned 
,aJJove. During this trip Dr. Guha paid special attention to' a study 
of the anthropology of the very interestin,g race ,of Kaffirs of that region. 
The Kaffirs are being rapidly converted to Islam and a.lltheir ancient 
rites and 'customs are dying out. Two villages of the Kaflirs were 
vis'ted by Dr. Guh,Q during his tour and information regarding the 
various rites and institutions of the KafIirs was, as far as possible,re­
corded. Dr. Guha further took anthrop,omettical measurements of 
nearly 800 people of almost all the major racial groups represented 
in the area. It is hoped- that the results, when completely worked 
out, will prove of special importanc,e in reference to the racial consti­
tution of the people of Northwestern India~ In connexiQnwith the 
'Cens11,S operations the, services 'Of Dr. Guha were, with the approval 
of the Government of India, lent for a time to the Census Department. 
Dr. Guha on behalf of this dep,artment visited Guzrat, Kathiawar, 
Poona, Orissa, the Indian States of Bhavna,,gar, Indore, Birw,ani" Rewa, 
Hydera.bad, Mysore and Cochin, the Portu;gtiese G'oa and various parts 
of the Madras Pr'eside cy. During his tour,s he took', anthropom'etrical 
measureme'nts and ,secured photographs of a very large number of in .. 
habitants of the various parts of the oountry visited by him ; the data 
collected by him are now bein,gworked out in the laboratories of the 
department. 

RESEARCH WORK IN THE L ,ABORATORIES. 

'25. The satisf:actory ,extent of the f,esearch work carried out by 
the officers of the department during the period under review is clearly 
indicated by the number of papers they have 'published (vide Appen­
dix I).. As Col. Sewell noted 'in his r,emarks in the report for the, years 
1926-29, the ma.jor part of his time during his tenure as Director had 
to be devoted to the routine duties ,connected with the administration 
of the dep,artment and to the editing of the depattmental publications. 

»2 
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Since Col. Sewell w,ent on leave the administration of the department 
has become e8peci~lly heavy. The reorganisation of the department, 
,as a result of the scheme of retrenchment, has involved much ,extra 
w,ork not only in the .office but also in ,connection with the proper up .. 
keep of the various collections and the issue of the pUblications of the 
department. In this work I was materially ,assisted by Dr,. B.N. Chopra 
and Dr,. H. IS. Rao. 

26. During the period under review sev,eral papers received from 
outside sources both in this ,country and abroad have had to be care ... 
fully edited and in several cases almost entirely le-written befol'e they 
could be published~ All ,this has entailed a gr'eat deal of labour, but 
the time ,spent on this 'work has gl,eatly e,nhancedthe value of the con­
tributions for the zOlological workers in this country. 

27. In 1929 the first part of Col. Sewell's monographic work on the 
Copepoda of the Indian seas w,as published as part I of Vol. X of the 
'c Memoirs of the Indian Museum" In this work the ,author, besides 
dealing with the species which he had ,studied himself, has included 
references to the Indian species and made the memoir as complete as 
poseible. The s'ooond part of this monograph is in the press ,and will 
be published shortly,. In addition to the above, Col. Sewell's Presiden .. 
tial Address to the 18th Session of the Indian Science Congress, en, .. 
titled" Problems of Evolution ", his paper on the Cerrone Nicobaricae 
published in the " Indi~n Journal of Medical Research ", and his con .. 
tributioDS on ,the human and animaI .remains from Moheujo-daro and 
Harappa, in collaboration with Dr. B . .8 .. Guha, published in Sir ,John 
Mar,Shall's memorable volumes on Mohenjo~daro, are to be specially 
Doted. 

'28. Duxing the period und'er review I was invited by the editor of 
the "Fauna of British India" to contribute a volume on the Indian 
Pelecypods to the "Fauna '" .series. Agrest deal of work in this con­
nexion has-already been done ,and the work which I had been doing on 
the Pelecypods of the Dutch East Indie,8 (a volume on the results of 
this work has been in ,the hands of printers for over a year, and is ex­
pected to be issued during .the current year) has ,gr,eatly advanced the 
work in connexion with the "Fauna" volume. Reference may also 
be made to a series of lour papers entitled " A Revision ,of the Asiatic 
Species of the Genus Corbicula" published in Vol. IX .of the "" Memoirs 
of the Indian Museum" Other contributions by me .on the Indian 
Fauna were published in the "Re90rds of the Indian Museum ", the 
H Records .of the G,eological Survey of India ", the '~' ,Journal of the 
Bombay Natural History Society", the" Proceedings of the 1\1,alacolo­
gical Society of London " ,and the H Proceedings of the Royal Society 
of Edinburgh ". 

29. Tbe work done by Dr. IS. L. Bora on the Ecology, Bionomics 
and Evolution o.f the totrential ,fauna was published during the period 
under review in the "Transactions ·of the Royal Society of London " 
T~s wor,k, which was presented as a thesis for the D. Se. Degree of the 
Edinburgh University, is 'of very great importance,. It is the r'8.sult 
of sev'eral year,s' work in the field, in the labo:r:atorie$ ,of the department 
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,and later in the Zoological Department of the Edinburgh Univ,ersity. 
In addition to the above Dr. Horahas published several small cont i· 
butions on fishes from diferent parts of India. For sometimes past he 
,has been engaged in 'working out the collections made by the Dutch 
Karakorum Expedition and the fish collected in Ohitra!. 

30.. Dr.. B. }T" 'Chopra, the C,arcinologist, has been working on the 
Orustacean collections in the I I dian Museum and has published a number 
of valuable papers on various families of shrimps and crabs in a series 
entitled ~. Further Notes on CrllstaceaDecapoda in the Indian 
Museum." 

aI.As has been r,emarked already, Dr. H. Srinivasa Rao during 
his combined leave worked in various European Museums studying 
the ,collections of Sponges from the Indian Ocean" ,and a paper by him, 
in collaboration with Mr. M.Burton of the British Museum, entitled 
" On a Revision of Indian Sponges" is now in the press. In addition 
he has published several papers on various groups of invertebrates. 

32. The first part of the " Revision of Indian Jassids" by Dr. H. S. 
Pruthi was published as No.1 of Vol. XI of the " Memoirs of the Indian 
Museum " Other parts of the series are in course of pr'eparation. 
He has also been devoting special attention to Experimental Zoology 
and has published a paper in the" Indian Journal of Medical Research" 
on the Influence of temperature and hydrogen-ion concentration on 
mosquito larvae, and another paper on the causes leading to fi,shmor­
tality in the Museum tank. This latter work, which W,RS published in 
" Int. Revue Hydrob. u. Hydrog. Leipzig ", is of special importance in 
connexion with our knowledge of the s'everal important problems in 
regard to the biology, distribution ,and mutual relationships of the 
various elements of &eshwater faunas. It is a well recognised fact that 
the study of the environments in which various anima.ls live is essentia 
for systematic work, and Dr. Pruthi's investigations of the biological 
conditions in the Indian Museum tank have greatly adv,anc'ed our 
knowledge of the ,ecology of such ,areas. The adaptation of marine 
faunas to freshwat'er conditions and vice versa has a very important 
bearing on the theory of ,evolution in reference to the origin of different 
faunas. We are fairly well .. informed about the fau')as of the sea 
coasts and the estuaries, but very few inland str1eams, the water ·of 
which is highly ,saline, have be,en investigated from this point of view. 
Dr. Pruthi's investigations of ·the highly brackish streams in the Salt 
Range in the Punjab, the results of whioh are ready for the press, have 
materially advanced our knowledge of the conditions which govern 
the animals living in such 'areas. 

33. Dr. M. Sharif who worked. as an Officiating Assistant Superin­
tendent in the department for sever,al years, published a paper on Indian 
Fleas and this paper together with the one on Indian 'Ti1ckspuhlished 
by him previously, served as a thesis for the D.Sc. Examination of 
the University of the Punjab in 1930. 

34. The ,assistants, Messrs,. S. Ribeiro, D. D. Mukerji, J. L. Bhaduri, 
K.N. Dais and M. N. Datta have also published several usefu papers 
either by themselves or in collaboration with the officers under whom 
they ar'e w,orking. 
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35. The progress of the research w·ork in the Anthropological .Sec­
tion has been very satisfactory. A number of reports by Col. Sewell 
and Dr. B. S. Guba on the ;skulls discovered by Sir Aurel Stein in 'Mekran 
a.nd those first found at Mohenjo-daro has already been published and 
the work ,on the seconil find ·of skeletons from Mohenjo-daro ,and Harappa 
is now in progress. In addition, some work bas also been done on the 
skulls discovered by Sir John 'Marshall at ITaxillaand"by Mr. Ghose 
at the Mauryan site at Bulandibag near Patna. At the suggestion 
of Dr. J. H .. Hutton, Census Com'mjssioner for India, Dr. Guha ha'8 
carried out anthropological investigations on the inhabitants .of various 
parts of India.. 8everal thousand :subjectshave been measured and 
a great mass of data c,ollected. These are being biometrically analysed 
by three statisticians und'er Dr. Guha's supervision, and it is hoped 
that the publication of the results, when fully worked out, will supply 
at least some information regarding the origmsand relationships of the 
inhabitants of different parts of India. 

36. In 1931 8, new publication sanctioned by the Government of 
Inruawas sta,rted under the title H Anthropological Bulletins from 
the Zoological Survey of India" The first part of this publication, 
whichw8S issued in 1931, deals with the human relics reoovered by 
the Naga Hills (Burma) Expedition for tbe .abolitio,n of Human Sacrifice 
during 19'26-27.. It is a joint work by D,r. B. S. Guhaand Mr. P. O. 
Basu, a research scholar in Anthropology of the Government of Bengal. 
Other numbers of this series are being prepared .and will be issued when 
ready. -

37. Two distinguished Zoolo.gists, Dr. A. S. Pear,se of the Duke 
Univer,sity, Durham, North Carolina, ,and Dr. Percy Moore of the Uni· 
versity ,of Philadelphia, worked in the laboratories of the department 
for sev,eral months on special biolo,gieal problems .. 

GALLERIES • 

. 38. In the 'last triennial report Col. Sewell drew attention to the 
deplorable condition of the zoological (vertebr.ate:) galleries in the Indian 
Museum. " Unfortunately owing to lack of 'funds very little progress 
bas been made ,either in the rearrangement of the galleries - or - the 
introduction of new exhibits.. The .old Fish 'Gallery was ·entirely dis"" 
mantled and reoonstructed by remodelling the old cases without much 
additional expenditure. Most of the old ,exhibits, models, stuffed and 
iSpirit specimens have been replaoed in the newly ,arranged g.allery by fresh 
material. Unfortun~tely owing to the very limited sp.ace, this gallery 
is very congested ,and consequently a, small number -of exhibits only 
ean be .accommodated in the.. rearranged gallery. Exhibits illustrating 
the development .and parental care of fishes, fishes of hill-streams and 
those inhab~ting streams of high altitudes, as also peculiar deltaic forms, 
special types of fishes found in the Burmese and Assamese lakes and 
useful and poisonousD.shes haTe in addition to the usual systematic 
exhibits been placed in the new gallery. The rearr.angement, however, is 
a purely make-shift one an,dwill have to begr'eatly modified when suffi­
cient funds are 3v.ailable. A certain amount of rearrangement and 
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replacement of the old and deteriorated exhibits in the mammal galleries 
'ltas also be'en ,carried out during the period under review, but with the 
very greatly reduced staff in tbe taxidermist department it will not be 
possible to carry out the 8'cheme of reorganisation which had been l.>r~· 
pared for the bird and mammal galleries. Work in the,se galleries will 
her'eafter, with the small staff available, be conftuedto m,aint'enanoe 
and, as far as possible, to replacement of some of the exhibits from 
tdme to time. -

39. The rearrangement and cataloguing ,of the collentions in the 
ethnological gallery referr'ed to in the last triennial report is still g(Jing 
on , and unfortunately, . owing to lack of storage rooms for the reserve 
conections, and w,ant of assistants will take se'veral year,s to complete it,. 
The objects in certain show cases have been rearranged 3sfar as 'possible 
with proper descriptive labels and further work m this connexion i.s 
being carried on" but it is not possible to bring the gallery to a really 
first~ratecondition till more funds and staifare availabl('. These 
remarks apply in g'eneral to all the. galleries und'erthe charge of the 
Zoological Survey of India, and I am afraid this activity of tbe depart .. 
ment will be further curtailed as a I'esult of ther,eduction in the · staff 
and the grants ,of the department under the retrenchment scheme. 

40. A detailed list of the specimens added to the exhibit~ in the 
public galleries is given in Appendix F. 

RES,ERVE COLLE'CTIONS. 

41.. The reserve collectivns of the department have mcr'eased tre'" 
mendously. Large collections of unname<I material have be'en worked 
out and incorporated in the r~serve . collections during the period under 
review. Amongst the inv,ertebrates mention must be made of the col­
lections of porifera, certain groups of C'oelenterata, poiyzoa, hirudinea, 
acanthoceph.ala, polychaeta, nematoda and ce,rtain group~ of echino­
derms. The mollusca and crusta'cea collections are being rearr,nnged 
and card .. catalogues .of the various groups are under preparation. 

42. In the in.sect section the spirit collection was taken .out 01 the 
old show cases and rearranged and put into suitable glass cases. .A 
large amount of material ,sent out for identification to ,specialists abroad 
has been received back and incorporated in the reserv'e collections,. 

43. 'The most important work in connection with the rearrangement 
'Of the insect collection was the · amalgamation and rearr,angement o.f th-e 
Museum and the de Nic,eviliecoUectious of Butterflies which was done 
by ·Brigad.ier W H. Evans. The de Nic,eville collection, as is w,eU­
known, is. one of the finest collections of Oriental Rhopalocera in the 
world. Brigadier Evan.s, who is recognised as an ,authority on these 
forms, very ·kindly undertook the work of rearrangement and amal­
gamation of this c,ollection with the Indian Museum collection, an,d a,s a 
r,esult of uninterrupted work fQrtbree months the rearrangement w,as 
completed about the end of December 1931. The entire ,collection i i8 

now stored in ,30 insect cabinets and is e,asily ,available for study. A 
card -oatalogue of the collection is being prepared and the old pins of 
most of the specimens are being replaced ; this w'ork will takesever,al 
years before it is tinall,ycompleted. 
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44. A fair amount of work was done in rearranging the reserve col­
lections of fish and reptiles and a ,certain amount 0 the mammal col­
lections. 'The collection of bones was overhauled and properly labelled. 

45. Thanks to the work done by Dr. Satya Churn Law, an enthue 
siastic ornithologist, the rearrangement of the bird collections of t e 
Survey has been started and a fair amount of work in this connexion 
has alr,eady been done. It will, howev,er, be several years before the 
entire collection is overhauled ,and brought up to date, both in refer­
ence to the identmcatipns and its arrang,ement. Dr. Law has, besides 
devoting a great deal of his time to the bird collection,presented large 
numbers of skins collected by him in different parts of the country. 

46. In Appendices A andB details are given of the collections 8e t 
to specialists for study or identification and the collections returned 
after identification. 

LIBRARY,. 

47,. Mr. C. O. Bateman, the Librarian, retired on 1st February 1932 
after serving in the department for nearly 37 years,. 'Throughout his 
service he did extremely valuable 'work, and I ,shQuld particularly like 
to place on record heret e very good work that he did ~ n connexion 
with the rbrary and the publications of the department. The excel .. 
lent condition in which he left the Zoological Survey of India library 
in spite of the very small stafi a vailab e is to be attributed to his devo­
tion ,and energy_ 

48. In 931 the already insufficient staif of the library was in ,con .. 
sonance with the general scheme of retrenchment in the department 
still further reduced, and only one assistant, Babu S. C. Ray, who was 
hitherto known as the Assistant Librarian, has been left in the library. 

49. He submits the following report on the library ;-

" The library is in ,good order and the books are gener,ally in a good 
state of preservation. The cataloguing of all additions has been carried 
out in the manuscript catalogues and the ew serials have been entered 
up in the interleaved copy of the" Catalogue of Scientific periodicals " 

H The additions to the library for the year,s 192'9 .. 30, 1930 ... ·31 and 
1931-32 number 7,921. They are shown in deta' in Appendix J,. 2,35,3 
books and serials were . purchased, 4,764 received in exchange and the 
remainder presented. 

"During the pe iod underreport many valuable and interesting 
works have be'enreceived by gift" exchang,eand purchase" Dr. Baini 
Prashad, while on deputation to the United States of Ame ica, took 
the opportunity to secure sever,al :rare and. valuable books which he 
has kindly presented to the library. He was ,also able to obtain from 
several institutions the missing parts of a number of serial publications 
which werew,anting in our 8'ets. -

" There is a growing demand for the two public,atio.ns issued by 
the depart e t, viz:, the " Records" and the "Memoirs of the -ndian 
Museum ", and as ,a result 10 institutions and Boc·eties in Great Britain 
and in for,eign countries have been added to our exchange list during the 
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l~st three years. :Several other requests for th~ ~xchange of publioa­
t,lOns had to be turned down owing to the limited edition of the H Re 
cords " and "'Memoirs". 

cc Storage ,space in the library is 8. pressing need ?lith the growth 
and ~he development of the library, and although thr'ee new cases for 
t~e library were added during the last three years still more almirahs 
will ~ave to be a~anged for the library before very long. Unfort.unately 
the library room IS already full and there is no space for further almirahs 
unless a s'econd gallery ~ arranged ,above the eXisting book-ease,s. 

(C The practice of lending out books to 'workers in scientific institu­
tions and colleges throughout India ,and Burma is a boon that is being 
greatly appreciated. More than 874 volumes were lent out during the 
last.thr,ee years. In most case.s the books did not suiter any damage 
durmg transit and the scheme has worked satisfactorily. In a few 
~nstances,however, owing to faulty packing and ba,d handli~g the bind­
Ings of the books were received in a damaged condition; these were 
r,eplaced at the cost of the borrowers. 

"Every facility has been given to outside workers to consult the 
library and during the years under f,eport more than 90 teachers, stu 
dents and others made use of the library. Amon,g those who consulted 
th,e library the followi g may be sp'ec·ally mentioned ,:-Brigadier W. 
H. Evans, O.S.I., C.I.E., D.S.O., RaiBahadur Dr .. Gopal Chandra Chat­
terjee, M,edical College, Calcutta, Mr. H. R. Hargr,eaves, M.A., Director .. 
General of Archreology, Mr. J. N. Basu, M.A., B.L.,M.L.C., Calcutta, 
Dr. J. H. Hutton, D.Se., 1.0.S., C.I.E., Census Commissioner for India, 
Prof. Hem Chandra Das Gupta, M.A., Presidency College, Calcutta, 
Prof. Percy Moore, Pennsylvania U:niver,sity, Philadelphia, U. S. A., 
Dr. S. C. Law, M.A., B.L., Ph.D., Calcutta, Dr. C . .strickland and Dr,. 
P. A. Maplestone, of the C,alcutta School of Tropical M,edicine, Dr. 
V. T. Korke, of the Indian Research Fund Association, Mr. J. C. Gar­
diner, R 'esearch Institute, Debra Dun, Prof. D. R. Bhattacharya, Alla­
habad Univer,sity, Prof. A. S.Pearse, Duke University, North Carolina, 
U. S. A., Dr. Syuti Issiki, School of Agriculture and Qrestry, Taihoku 
Imperial University, Japan, Dr. Ekendra Nath Gosh, M.D., Calcutta, 
and the staff of the Zoology Department of the Science College of th'e 
Calcutta University. 

" The libr,ary is .one .of the largest, if not ' by far the best Zoological 
library in the whole of Asia', but with the present grant for its main­
tenance it will bardly be possible to keep up the present condition of 
the library. Already as a,- measure of economy several serial publica­
tions hav'e been discontinued, and no new works ar'e being purchased ". 

PUBLIOATIONS. 

50. Fourteen' parts of the "Records of the Indian Museum ." con .. 
sisting of two parts and an Appendix ,to Vol. XXXI and Vol. XXXII 
complete, hav,e been publis~,e,d during the last thr'ee ,rears, as wel~ as 
five parts of the "Memolfs", and No. of the Anthropologlcal 
Bulletins from the Zoological Survey of India" A complete list of th,e 

c 
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papers published in these journals is given in Appendix I (a), while ·a 
list of papers by member,s of the department published in other 
scientific ,journals is published in Appendix I ' (b). 

CONOLUSION. 

·51. Before ,closing this report I ,should like to r,eeord my indebted-­
ness to my colleagues and the staB of the department for the very good 
work they have done under very difficult conditions. The staff ,of the 
department and the grant for its ma.intenanoe have been very mate­
ria~y reduced, but the work, except for fr'esh field inv,estigations, re­
mains the ,same as ever-in fact in most sections it has very materially 
increased ,owing to the smaller number of assistants. It is, however, 
hoped that Wlth improv'ed conditions it will not be long before the de­
partmental grants are materially increased ,and the work of the departr 
m,ent ,can be carried on as heretofore. 

BAINI PRASHAD, 

Superintendent, 
ZOQlogical ,Survey of India. 
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APPENDIXA. 

8pecimetns sent to speciali,sts for study Qridentijication during tke ,years 
1929-1,932. 

, A ,collecUon of sponges '(f,egistered and unre,gistered) w'ers sent (r'eturned) to Dr. 
H. S. Itao, C/o The Director, British Museum, London. 

25 tubes of cestodes to Dr. T. Southwell, School of Tropical Medidn,e, Liverpool. 
3 tubes of cestodes to Dr T. Southwell, School of Tropical Medicine, Liverpool. 
39 tubes of leeches (returned) to Dr,. J. Percy Moore, Philadelphia. 
1 tube of Polychaetes (returned) to Prof. P. Fauvel, France. 
2 tubeg of Polychaetea (returned) to Pr'of. P. Fauvel,France. 
1 packet 'of sponge to Prof. N. Gist oQee, China. 
1 tube of worms - to Dr. ,Po A. Maplestone, School of 'Tropical MediciDe, Calcutta. 
11 ,tubes of Earthworms (retur.ned) to Pr,of. G. E . Gates, Judson College, Rangoon. 
A oollection of Ea.rthworms (returned) to Prof. Q. E. Gates, Judson College, Rangoon. 
2 tubes of Trematodes to Mr. S. C.Verma, University of Allahabad. 
2 bO.xe,s of Hydrozoa (returned) to Dr. E. Leloup, Bruxelles. 
Colleotion of Hydroid:s (r'eturned) to Dr. E. Leloup, BruxeUes. 
1 tube of PQlyzQa to Prof. L. F.de Beam,ort, Amsterdam Museum, H,olland. 
7 tube,s of .Earth·worms (returned) to Prof. G. E. 'Gates, Rangoon. 
39 speoimens of Hydromedusae to Dr. T. Mo:rtensen, .ZoolQgical )Iu,seuDl, Copen­

bagen. 
99 specimens of Eohinoids (p,artly returned) to Dr. 'MortenseD,Z'oological Museum, 

Copenhage ' . 
.one lot of Temnocephala (returned) to Dr. Jean G. Bear, Geneva . 
.oDe tube of Polyzoa to Dr. E. Lelo'up, Brux.eUes. 
One tube of Bryozoa. to Prof. Ulric DahIgreen, New ,Jersey. 
3 specimens of Earthworms all types (returned) to Prof. G. E. Gates, Rangoon. 
43 packets of Crinoids to Dr. Austin H. Clark, Washington D,. C. 
9 tubes of leeches (returned) to Prof. J. Percy Moore, Philadelphia. 
20 tubes of Earthworms t ,o Prof. G. E. Gates, Rangoon. 
19 tubes of Nema.todes to Dr. P ,. A. Maplestone, Calcutta. 
1 ,tube of spongt'$ from type t ,o Prof. N. Gist Gee, China. 
Prof. H. Balss, Munich University, Germany. 2 lots ,of Crabs. 
Mr. R. Gurney, Norwioh, Engla.nd. 1 lot of Cyclops. 
Dr. von W. KUe, Bremerhaven, Germany. 2 tubes of Cruataeea.. 
Dr. 0., Chilton, Christ Church, New Zealand. 1 Jot of Amphipo,d Crusta'cea. 
Dr .. A. Schellenberg, Univ . Mus. Berlin. lot of Crllsta,cea. 
One type-specimen 01 Collembola.~ (returned) to Mr. D. MukeJ:j1, Zoological Labo· 

ratory, U iversity of Calcutta, Ballygunge. 
One specimen of Gryllid Orthoptera (returned) to Dr. Yin·Ch'i HfJu, Sooch,ow Uni· 

versity, Sooohow, China. 
Three speoimens 01 Orthoptera ineludin'g a type to .Mr. G. }1. Henry, Colo'm bo 

Mu.eum, Colombo, Ceylon. 
A lot of Orthopt,era to Dr.R. Hanitsoh, Q1dord. 
A l,ot of Embioptera ine!uding paratypes and four slides 0.1 ChiroDomid Diptera 

(returned) to Mr. S. Mukerji, Calcutta School of Tropl0a.1 Medicin,e. 
. Three lots of OdOData (returned) to Lt.-Col.F. C .. . Frasel', I..M.S., Coimbatore. 

A IQ,t of Apid Hymenoptera to Mr. T. H. Frison, State Natural History Survey 
Division, Urbana, U. B.A. 

One spedmen of Hymenoptera. to Mr. C. Dover, Forest Research Institute aDd 
1c,oll~ge, .Dehra Dun. 

Two l'ots of Coprid Coleopt.era '(partly returned) to Mr. G.J. Arrow, British Museum, 
London,. 

D 
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One lot ,ea,cb of Cieindelid and Malacodermid Coleoptera. (returned) to Dr. W. Bora, 
German EntomolQgical Institute, Berlin, Ger.m&ny. 

A lot of Carabid Coleopter" to Mr. H. E. Aodrew8s, London .. 
Two specimens of Pau8sid CoJeopt'er& (returned) to B,e", F. P. E .. W&smann, 8. I .• 

St. IgBatius College, V &lkenbu~ (L.), Holland. 
A lot of Staphylinid Coleoptera to Dr. ~1. Cameron, London. 
Two lots of HydrophiUd (partly returned) and one Jot of Dytiscid Coleoptera to Dr. 

A. D'Orehymont, Royal1tlus6um of N,atural History, "russels, Belgium. 
A lot of Ela.terid Coleoptera (returned) to Mons. E. Fleutiau, Nog·entllur Marne. 

France .. 
A lot of HeteroceriidColeoptera, to Dr.R. Mamitza., Vienna, Austria.. 
Two specimeIl8 of Tenebrionid Coleoptera (returned) to Sir G. A. K.MarshaU, 

F. R. ,S., British Mu:seum,London. 
A lot of Ptinid Coleoptera (returned) to Dr. H. Mukherjee, Calcutta. 
Two speoimens of Chrysomelid Coleopter,a (returned) to Prof. S. ltlaulik, British 

Museum, London. 
A ot of Cer,ambycid C.oleopter.a, (r'eturned) to Mr. J. C. M. Gardner, Forest Research 

Institute and College, Dehra. Dun. 
A lot of miscellaneous Coleoptera (ret·urned) to Dr . B .. V. Lengrken, School o.f Agri 

oulture, Berlin, Ger.many. 
One lot each of N oetuid and PterophoridLepidoptera (returned) to Mr. T .B. Fle·tcher. 

Imperia.l Institut~ of Agricultual Research, PUsa. 
One lot of Rhopalocer.a (returned) to Brig. W. H. Ev,ans, R. E., IQuetta . 

. Seven l?ts ~leph&rocerids includingt!p'es and cotYJles (six J.ot~ returned) and ODe 
lot P.~ychodid Dlptera to Dr. A. L. 'Tonnolr, Canberra Ctty, Australta. 

Th ee lo·ts of CulicidDeptera (r,eturned) to Capt. P J. Barraud, M,alaria Survey of 
India, Karnal. 

One lot Culicid and two specimen~ of Chironomid Di,Pter~ includiDg' 8. tYFe of the-
latter (partly returned) to Dr. I. M . . Purl, Centr,al Research Instltute, Kasauli. 

One lot of Muscid Diptera to Miss D.Aubertm, British Museum, London .. 
One lot of Sarcophagid Diptera (r,eturned) to Mr .. R. Senior. White, Calcutta .• 
Two lots miscellaneous Diptera (returned) to Mr.. F. W.Edwards, British HU6'eum~ 

London. 
A lot of larval Diptera to Mr. P. V. Isaac, Imperial Institute of Agricultural B,e·· 

searoh, Pusa. -
One lot of slides of ~ genitalia of the cat~fiea Otenocephalu8 lelit' to Dr. H. Sharif, 

Muslim tTniversity, Aliga.rh. 
A lot of Aradid Rhynchota to Mr. A. N. Kiritechenko, Zoological Museum, Aoademy 

of ,Soience, Leningrad, U. S. S. R. 
ODe lot of Naucorid and two lots of Nipid Rhynchota to Pr,of. T. E,saki, Kejuehu 

Imperial University, Fukuoka, Japan. 
A lot of Pyrrhocorid Rhynchota to Mons. H. Goursat, National Museum of 

·NMural History, Paris, F1'anoe. 
Two lots of Rhynchot& to Dr. O. Lundbla.d, The Swedish Central Agri'cultural Sta­

tion, Stockholm, 8weeden. 
Three lots of Jassid Rhynchota. (one lot returned) to Mr .. W. E. -China., BritiehMu. 

seum, London. 
A lot of ·Jassid Rhynchota to Dr. V. Van Straelen, R~yal Museu·m of N a.tUtat 

History, Brussels, Belgium. 
A lot of Psyllid Rhynchota to Mr. F. D. Klyver, Stanford University, California~ 

U. s. A. 
One lot 'of Homoptera ta.Dr. P.Van Duzee, Ca.liforma Academy of Sciences, SaD 

Francisco, 'California, U. S. A. . 
Four lots <of Diplopoda, Isopt'er.a and Thysanura (two lots returned) to Pr'of. F. 

Silvestri, Portiei, Italy. 
Two lots of Myriapoda toD.r. C Attems, .Natural Bist,ory MUEe·ulD, Vie I!8, AU6tJia. 
Two lots of AttidAraneae (returned) to Mr. A. P .. Mathew, Women's College, TriVJlD­

drum, Travancore. 
Three lots of Araneae including cert,ain types of Clubionidae to Dr. F. B. Gravely .. 

Go vernm'ellt ~{useum, ltladras. 
Tw,o lots ·of Solifugae to Dr .. C. F. Roewer, Bremen, Germany. 
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One speoies of fish to Dr,. D. Vinciguerra, Genov,aMus~um, Italy. 
Four species of fiBh 'to Dr. P ,. Chabanaud, Paris Museum, Franee. 
Seven species of fish to Dr. L. F. de Beaufort, ,Amsterdam Museum, B ,olland. 
Twelve species of fish to Dr. J. R. Norman, British Museum (Nat. Rist.), London. 
Four specieis of fish to Dr. G. S. Myers, Stanford University. 
One species of fish to Dr. J. Hewitt, Alba.ny Museum, S. Africa. 
Three sp'ecies of fish to Dr. B. Sundar,a, Raj, Madras Fisheries. 
One species of fish to Dr. P. ·E ,. P. Deraniyagala., CoiQm bo Museum, Ceylon. 
One specimen of Oa.rpodacu8 8tolicz(·ae (returned) to Mr. S. H. Prater, B. N,. H. S. 
12 specimens of Dicrurua M. Macrocercu6 to CW'ator, B.N. H. S. 
One type' specimen of OryptQ,lopka tepkrocepkala (returned) to Mr.N. B. Kinnear. 

Brit. Mus. , LonGon. 
2 Dozens of croltS to Mr. 'H. Whistler, C,fo N. B. KiDDear, Esq., Brit. Mus., London. 
ODe DozenBwds (r,etumed) to Dr. E,. Stre,smann, Berlin, Germany. 
4 epecimeIiB of AegithiM tiphia to Mr. H. Whistler, Caldbec House, Ba.ttle, Sussex, 

England. 
7 specimens of Leptopoecile 8toli{}zkae (returned) to Mr. N. B. Kinnear. Brit. Mus., 

London. . 
One speoimen of SquirreJ (returned) to E. J. N. Mackay, Esq., Archl.Dept., Simla. 
Three lote of Mammals (returned) to M. A. ,C. Hinton, Esq., BritishM~eum (Nat. 

Rist.), London. 
Who lie coUeotion of Bat's to Dr. Glover M. Allen. 
Two lots of Mamma.ls (skin and skulls) (partly leturned)to R. I. Pooock, Esq., 

B. M. ( Nat. His Ii. ), lAndou. 
One lot of Bats (returned) to M. Chasen, Esq., Singapore • 

. Several lots of Mammals (Skulls and Skeletons) (returned) to Dr4 G4 Pilgrim., G. S. I., 
Caloutta. 

One ,specimen of Rat t<l Co). J. ,.Jolly, R 'angoon. 
Sev,erallots of Reptiles an<l Amphibians inclu~g (types and ootypes ret'lr.ned) 

tf) Dr. Malcolm A. Smith, B. M., Lon ~on. 
Two lots of Snake,s (returned) to Air. B. O. Mahendra, Agra, India. 
One lot of Frogs (returned) to 0 .. McCann, Esq., B. N. H. S., Bombay. 
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APPENDIX B. 

Oollectwns returned during tke years 1929 ... 1,932 tfwl were sent out inprMous 
years. 

~y Prof. P. Fauvel 
" Mr. B. P. Uvarov 
" Dr. S. L. Hora 
" Prof. W. :M. Wheeler. 
" Dr. L. Masi 

" Mr. H. E. Andrewes 
" Dr. A.D'Orchymont 
" Mr. G. J.Arrow 

" Mr,. M. O. T. Iyenga.r 

..,Dr. G,. Ochs • 
" Dr. A. ,G. Boving • 
" Dr. c. F. C. lJeeson • 

'. 

• 

" Dr. M. Regimban • 
" Major J 1 A. Sinton, V. C., I.M.S. 

" Dr" I.M. Purl • 

" Mr. F. W. Edwards • 
" Dr. A. L. Tonnoir 
" Mr. R. Senior .. White 
" )fa;jor W. S. Patton,I.M.S. 

,., Rao Sahib Y. R. ::R. Rao 
" Mr. S. W. Bromley 
" lire. Q. Oattell Kessel 
,. Dr. O • . Lundblad 
u (the late) Mr. ,C. F. Baker 
" Mr. W. E. Ohina • 
• t Mr. G. Muon. 

• 

• 

One lot of Polychaetes. 
One lot of Acridlid Orthopter&. 
One lot of Triohoptera. 

• Five boxes of FClrmicid Hymenoptera. 
• Remainder of colleotion of Chaloidid 

Hymenoptera. 
One lot of Car&bid Coleoptera. 
. Two lots ,of Hydrophllid Coleoptera. 
One lot of Coprid Coleopte~a, of the Ner· 

budda. Survey Colleotion. 
:Remainder of oollection of Ooprid 

Coleoptera. 
• .one lot of 'Gyrinid Coleoptera • 

'TWo lots ofParnid 'Coleoptera. 
• One lot of Pl&typodid and Scolytid 

Coleoptera inoludirig one ootype. 
• Two boxes of Aquatio Coleoptera • 

Two lots of PsychCldid Diptera inoluding 
fourteen types and two cotypes. -

Larv,aeand adult types of Anopheles 
afl,ftandalei Prashad. 

~ and <;f cotypes of Pkilortu llionil Agkr. 
O~ lot of Blepharoeerid 'Dipte~a,. 

One lot ·of Saroophagid Diptera. 
• Thirty.twotubes of Muscid a.nd Aestrid 

DipteTa and three tubes of bat par&8ltes. 
Fivespeeimens of Anthomyid ,Diptera. 

• A lot of Asilid Diptera. 
Eight tubes of 8treblid Diptera. 
One ),ot of Corixid R~ynehota. 

• Three lots of J888id Rhynohota.. 
Two lots of JMsid Rhynchota. 

• 2 lots of H&mmals. 
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APPENDIX '0. 

Exchanges ana presentations for the yea/fS 1929-1932. 
I(a) Specimen$ f'ecetved. 

Fro'm Dr. K. S. Pad&mbha Aiyer, Maha-
raja's College of :Science, 
:Trivandrum 

" Pr<d. N. Gist Gee, 'China .• 
" Dr. S.N.. Bal, Iudustrial ,Section., 

In~a.nMuseum, Caloutta 

18 new Ispecies of Earthworms. 
.3 ootypes of Freshwater sponges. 

Corals and sponges. 
" 'Mr. S. c., Verma, University ·of 

Allahabad. 6 slides ·of Aoanthocephala. 
" Prof. J .. Percy Moore, Philadelphia A lot of leeches. 
" Dr. R.A. Baylis, British Museum 

(Natural Kist ), London 12 tubes and 1 bottle of Tremo,t,odes. 
" Prof. N. Gist Gee, China 20 packets of spo.nges. 
" Dr. P. A. Maplestone, ,Sohool of 

Tropical Medicine., Calcutta. 10 tubes ,of Nematodes Types. 
" Prof. F.J. Meggit, Univ'ersity <Qol-

1eg·e, Ran,goon 6 tubes of worms. 

" ,'. P. huvel, France 27 tubes of Polyohaetes. 
" The British Museum (Natun,l Hi6~ 

tory), London _ 36 species 'of P.orifera (Dendy's duplicates). 
" Dr. H ... L. Clark, Mll8eumof Comp. 

Zoology, Cambridge 20 bo:&es of Echinoids. 
" Direcoao, do Institute Bacteriologieo 

de Nova Goa 34 slides-of Protozoa. 
" Dr., P. A. Maplestone, School of 

Tropical Medicine, Calcutta 
" Dr.. F.H. Gravely, MadrM 

" 
" 

" 
" 

" 

" 

" 

?' 

Prof. N. Gist Gee, China 
Col. F. de Mello, Nova Goa 
Pr,of • . A. S .• Pearse, Du~e University, 

Durham, ~. C., U. S. A. 
Smitbsonian Institute, Washingto.n, 

U.8.A. 
Rev .E. Blatter, Bomb~y 
P. V .. Lady F~as'er, Escr. 
Mr. K. p" Bia"as, Royal Botanical 

Garden, Sibpur, Calcutta 
Dr.F. H ... G~avely, GOVi_rnment 

Museum, Madr&6 
Dr" S. B. Setna, Roy&l Institute o.f 

Science, Bomba) 
Government Museum, Madras 

Prof. 'G. Oka.jima, Imperial College 
of Agriculture a.nd Fores· 
tlY ,Kagoshima., Japan 

tbe Agricultural Researoh Institute, 
Puea 

Dl·. IT. V.. R. Ayyal:, Agricultural 
Research In,stitute, Coim­
b",tore 

40 tubes of named Nem&todes rl'ypes).. 
2 tubes of IwlievpY<J: gravelyi (Type .. ad 

Lepid()Campagravelyi I( pal'atype). 
One packet of sponges (Type and cO~YI'e). 
3 slides of Proto.zoa. 

6 slides of Protozoa, '7 tubes of pa.ra.sitos. 
I lot of Crusta'\;'ea. 

2 lots of Crustacea,. 
2 lots of Crustaoea. 

lOrustacea. 

1 tube of Prawns. 
12 type . and paratype specimens of 2 

species .of ThysanW'a; 1 type-.specimen 
01 Ca.rabid 'Coleoptera. -

3 tubes of 1 species ·of Embioptera. 

7 .specimens of Embidptera. 

6 slides of Cbalcid Hymenoptera. inoluding 
~ type and cotype.speo.imens .. 
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From Mr. M. O. T. Iyengar, Beqa1 Mala-. 
ria Research Labonlrtory, 
'Caloutta • - . .A lot of Coprid Coleoptera. 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

Dr. O. Krampe, Darmstadt, Ger-
many 13 specimens of Can.bid Coleoptera. 

Mr. o. A. Thomas, Pennsylvania 
State College, Lohester 
County, Rv., U. 8. A. • 87 specimell8 of Coleoptera. 

Prof.. A. Alfaro, ,San Jose, Oosta 
.Rica, Centra.l America • A lot of Insecta ohi~fiy Coleoptem. 

nrigadierW. H. Evans, R. E., 
Quetta • 

Mr. N. D. Riley, British Museum, 
London 

Four boxes of Rhopalocera. 

22 speoimens of Tibetan and Western 
Chinese PapUi08 (Rhopalooera.). 

Major J. A. Sinton, V. C., I.M.S., 
Malaria. Survey of India" 
Ka.sauli 20 elides oomprising 10 epeoiea ,of PAk .. 

Dr. I. M. Purl, Central Researoh 
Institute, Kaeauli 

Prof. K. Brodsky, U. S. B. R. State 

botom'U8 (Diptera). 

A lot of Anopheline Diptera. including 4 
syntype-speoimens j two specimens or 
Bibionic1 Diptera. 

University, Tashkent, 
R'ussia 5 la.rvae ,and 2 pupae of Deu:terophle~jd 

Dr. A. L. Tonnoir, Oa.mberra Oity, 
F. C. T., Australia. " 

Roo Sahib Y. R. R. Rao, Agrioul­
tural Research Institute, 

Diptera. 

7 tubes larvae and pupae of Blepbarooericl 
and Deuterophlebid Diptera. 

Coimbatore 35 specimens of Anthomyid Diptera. 
Dr .. D. Roy, 'School of Tropioal Medi-

. cine and Hygiene, Calcutta. 1 specimen of PentatoJDid Rhynobota:. 
Prof. T. Esald, Kejushu Imperial 

University, Fulriloka, 
J a.pan A lot of J &ssid Rhynchota.. 

Dr. W. Horn, Germa.n Entomologica.l 
Institute, Berlin, Germany !8 specimens of Jusid Rhynchota. 

Mr .4. N. Kiritsohenko, ZoolC1gical 
Museum, Academy ,of 
Science, Leningrad, · U. S. 
B. R. • 70 specimens of J aesid Rhynchcta. 

" Po' B. La""son, Univers·ty of 
Kansas, La.wrence, U. S. A. 89 specimells of Ja.ssid Rhynohote.. 

" E. R. Leach, Piedmont, Cali .. 
fornia,~. $."A. • A lot of Jassid Rhynchot&. 

the Smithsonian Institution, Wa. 
,sbington, D.C., U. S. A. 38 speoimeDs of J&88iti Rhynchota. 

~.O.H.Swe~~E~~tS~­
tiOll of tile H~ Sug,r 
Planters· Associatien, 
Ronolulu 6 specimens of 1 species of Jusid Rhyn. 

the Forest Research Institute and 
College, Dehra. Dun • 

chota. 

"9 specimens of Jassid Rbynohota from 
sandal wood; 2 speo~ns of a species 
of EpheDJeroptera. 

Mr. Kan-fan Chen, Entomologjcal 
Society of China, Nanking, 
China. A lot of Cica.~d a.nd Fulgorid Rhynehota. 

"K. S~h, College of Science, 
Nagpur ! , "11 slides of Aleyrodid Rhynchota including 

10 ~e specimens. . 



!'rom Mr..A. Giordani ,80ik&, Venioe, Italy 
" " J. Karlovioh,Zeiglel', Illinois, 

U. S. A. . 
" Dr. F. H. <Gravely, Government 

Museum, Madras 
" Mr. B. C. Mahendl'&, St. .John's 

eoUege,Agra 
" E. G. Bacon 

tt Dr. S. N..Bal, Indian Museum, 
Calcutta 

" Mr. H. E. J. Biggs, Persia 
" tb,e :British Museum of Natura.l 

History, London 
" Dr • Ph. Dautzenberg, Paris 

" F. H. Gravely, Government 
Museum, Madras 

2 lots ·of Inseota" 

3 lots of Inseota. 

5 tubes of Clubionid Araneae. 

8 speoimens ( If Scorpions. 
1 lot 'of Molluscs. 

1 lot of Molluscs. 
8 speoies of Molluscs .• 

195 species of Molluscs. 
153 species of Mollusos. 

2 new ,speoies of Molluscs. 

xxi 

u Mrs .. M. Hopley, CalQutta 2 ca.binets of sbells (donation in memory of 
Late Mr. G. H. Booley). 

" 

" 

" 
" 
" 

" 

" 

" 
" 

" 
" 
.. , 
" 
" 

" 

Miss N. E.Northup, R&ngoon. 
Mr. A. Sen, Debra. Dun 

" R. V. Seshaiya, Tirupati, Madras 
" G. Stephens, Grand Hotel, Cal· 

cutta 

I lot of Mollusc. 
S tubes of shells .. 
2 species of Molluscs. 

"J. R. Ie B. T<Jm.1in, Hastings, 
En~land . 96 species of Molluscs. 

U. S. Na.tional Museum, Smithsonian 
InstituteS speoies ·of Mollusos. 

Prof. Ma.x Weber, Amsterdam, from 
U Sibo.ga. Collection " . 

Mr. R. Winckworth, London 
the Zoological Museum, Java 
Prof. P .• R. A wati, Bombay 
Dr. D. VinOlguerra, GenovaMuseum, 

174 species of Molluscs. 
2 species of Molluscs. 
17 species of Molluscs. 
1 lot of )IoUus·cs .• 

Italy .. 27 ,speoies of fishes. 
" F .P. KoulIlans, Rijks Museum., 

Leiden ! species of fishes. 
" J. T. Niohols, Amerioan Museum 

of Natural History 
Prof. L .. F. de Beaufort, Amsterdam. 

Museum., Holland 
" L. Giamerrari, Milano, Ita.ly 
" L,. S. Berg., Leningrad, U. 8.S. 

4 species ·of68hes. 

1 species of fishes. 
2 species of fishes. 

R. • - .. -• .5 .speoies of fishes. 
Dr.H. W. Fowler, Aoa.demy of 

Nat. Soi., Philadelphia 82 species of fishes. 
" P. W. Fang, Metropolitan !In .. 

seum, ·Na.nkiIlg, China 2 species ·of fishes. 
· Pr~f. L. Roule, Natural History 

Museum, Paris - 2 species of fishes. 
the British Museum (Natural 

History) 4 species fishee. 
Antl-Mala;ria officer:. Peshawar 1 speoies of fish. 
Assistant Direotor of Fisheries (In· 

land), Chepault, Madras 48 species of fiahes. 
Dir~ctor, Colombo Museum, Ceylon :2 speoies of fishes • 
the Bombay Natu a1 History Society Several Iota of fish. 
Mr. M. K. Bose, Burdwan :species of fish. 
Dr. P .. E. P • Deran.iya.gala, Fisheries 

office, Colombo Museum 2 spe.cies of fishes. 
" B.. Sundara, Raj, Director Gf 

lrisheries, Ma4r~s • 5 lots of fisb. 



From Dr. H.M. Smith, Adviser in FiahGr,· 
ies, ,Bangkok, Siam 5 species of fishel. 

" Rev. E. Bla.tter, Bombay • i iot of fish. 
u Prof. P. R. Awati,Royal Institute, 

Bombay • I lot of fish. 
'" Mr. Oh. McCallll, Bombay " 2 Iota of fiah. 

u G. E. Sha.w;, Mtingpoo, B igUri SeveraJ lots of flah. 
" Looust Research offioe, Qb~tt' • 1 lot lo,f ,fish. 
" P,. V. " Lady Fraser "" 2 lots of fish. 
" Lt.-eol. R. W. Hiller, nlstrict La.bo:. 

ra.tory, Colab. I species of fish. 
" DistriotH~a th officer, Chitaldrug, 

ldyeot'6 - 1 speoies of fijb~ 
" Dr. G. S. Freegrade, Ma.lati~l()gist, 

Moulmein • 1 spec"ea of fish. 
" 'The Warden ,of Fisheries, Dhat&ni~ 

8ala., Punj&b '. 2 lots of fish. 
" Mr. K. P. BiB",a.; Royal Bot.moal 

Gardena,B'611ga1 .. • 2 lots of 611h. 
" Dr. B. O.Law, Caloutta. • ~210 Birds. 
" Miss M. L. Cleght}iu, 'tonYlWl~e; 

Caloutta 1 ,Duck. 
" E.Rivett, U,.Id. Girls ·SchOol; 

Oalcutta • Feather ,of Bird of Paradise. 
" Mr. M,. N. Datt., Oi.lcdtta 15 Birds. 

" S. C. ~ay, Bonhughly, Calcutta. 1 Owl. 

" " H. A. Foob, Oa,loutta. ;. 2 Ha.wks. 
" Director, Cuba Museum 1 l\ird. 
" Zoologioal Ga.rdens, Calcutta • 17 Birds. 
" Mr. A. Rahim •• 33 Bir&. 
,t H R. Bagchi • 1 Bird. 
" Thompson Bequest •• One lot of snaKes. 
" 001. H. W. Acton, ~oltool of Tropical 

Medicine, Calcu\ta. - 15 snakes,. 
" Mr. A. Dutt, Caloutta One snake. 

" " F. C. Algers • • One snake. 
" Mrs. S. L. Hora. • 
" Mr. R. S Huestis • One 8D&kle. 

" Dist. Lab., MaymyO • One lot oflnlak~. 
" Mr. K. P,. Bisw&8, Sibpur • Frc0g8 Dest aha on~ B~'I SkdU, 

. On~ Idt 61 :rtop~ " Cot F. de Melo, Nova Goa 
" Lt ... OOl. H. E. Shortt. One Li~ard. 

Mr. S. O. '&ay, Bl9nhughly; Calcutta. One Civet Cat. 

" 
Mrs. J. V. Ellis .. One lot ,of Mammal Skulls, 
the British Museum I(N~ ; ) (through 

Dr. Malcolm A. Smit) • One lot of Draoo8. 
Mr.M. N. Datta, .Calcutta.. One snake. 

(b) Bpecimentl 8enl out. 
To Prof. J.H,. Ashworth, Edinbur#b UBi:. 

varsity Specimeos of named WOrlDS. 

" Dr. G. A. Abrikossoff; University of 
Moscow • ;.. Polyzoa. 

van Oort., Direo~r S' R(jk's Ml1-
,seum of N,atural History, 
Liedeu# Holland ,35 spee"mens Of Eohinoidj, ttolijthuriaD8 

and Ale~na:riaD8. 

" " 

* A collection of birds from DaI:jiling, B,anolii, Nilgins &ltd Sou~h iadia. 



ToD!'. H,. L. Olark, Museum 'o,f Oo.mpata .. 
ti~eZo.ol.t Ha.rvard Co.llege, 

ill·· XX -

Oambridge, U. IS. A. 38 packets o.f Eehinoids. 
" Pro.,f. N. Gist Gee, Ohina; 1 tube co.ntaining & 1>ieee (If type-,specimen 

o.f Po.rifera. 

" Smithsonian Institutio.n, Washington 1 lot ,o.f 'Onzstacea. 
" Mr. E. W. Benett, Dept. 'o.f Bio.logy, 

Australia 1 lot of crabs. 
u " Maurice Burton, British Museum 

(Natura.l 'History), 'Lando.n 1 lotQf CrUstacea.. 
" Dr. Sunder , Bao., Sohool of 'Tr"Opioal 

Medicine, Calcutta - I lot ,of Crustacea. 
" Mr. S. H. Pr,ater, 'Ourator, Bomba.y 

Natural History Sooiety I lot of Orustacea. 
,; Dr,. K. W. Dammennan, Direotor; 

Zool. Mus., Java • 1 lot 'of 'Crostaoea • 
., Mr. C. Dover, 'The Forest Research 

Institute and College, 
DehraDun - I lot o.f ~astacea. 

n Dr. S. B. Setna., Royal Institute of 
Science, Bomb~y 2 lots of Acridiid and Gryllid Orthopt,era. 

}, Pro.f. A. IS. Pear,se, Duke University, 
Durha.m, N. Oarolina, U. 
IS. A. 

'1 " G,. O.kajima, Imperial Oollege of 
Agriculture and F'orestry, 
~go.~a,Jap&n 

H " K,. Brodsky, U. s. S. R. Sute 
Unive~sity, Tashkent, 
RUSsia 

" Mr. G. A. MavrODloustakis" Limassol, 
Cyprus 

" " A. Giordani SQika, Venice, Italy 

" " E.R. Leaoh, Piedmont, California, 
U. S. A. 

" Dr. G. Oohe, Frankfurt a Mame, Ger .. 

6 specimens of Orth,optera. 

2 specimens of Em bioptera. 

2 lots of Ephemeroptel'8.,. 

~ speoimens of Apid liymlenopt~ra .• 
3 lo,ts of Hymenoptera. 

2 lots of Lucanid Coleoptera. 

many A lot of Oyt'inid Coleoptera. 
t, " A,. D'Orchymont,Roya,1 Museum 

of Natural History, 
Brussels, Belgium 2 lots of HY'dr~philid Coleoptera. 

" " 0 .• Krampe, Darmstadt, Germany 12 sp'ecimens of Coleoptera. 

,~ Mr. C. A. Thoma-s, Pennsylvania IState 
Coll~g'e" Che,ster County, 
Pa., U. S. A. . 41 specimens of Coleoptt'ra. 

" " J. K&dovich, Z'eigler, Illinois, tJ . 
S. A. - ,3 specimens of Coleoptera; 4 specimens of 

Lepidoptera. 
" Dr. A. L. T~nnoir, Canberra City, F. 0.. i 

T., AustraUa - A pupa of Deuteropii ' ebid DJptera. 
" Prof. T. Esaki, Kyushu Imperial Uni-

vel'8i~y, Fukuoka, ,Ja.pan 48 specimens of AquaUc Rhynchbta. 
" Mr. A. N. Kiritsebenko, Zoological 

Museum, Academy - of 
Sciences,Leningrad, -U,. S. 
18.. R. .72 spe'oimeBs of Heteroptera (Rhynchota.). 

" " 
O. H. ,swezey, Experiment Station 

.of th.e Hawaian .su'O'ar Plan· 
ier,s' Asso.oiation, Hon,blblu. 10 ,specimens of 2 splecies 01 Fulgodd 

Rhynchota. -
" the Government Museum, Madras 10 ,specimens of Jassid Rhynchoto. 
" Dr,. W. H 'orn, Gel'man Ento.mological 

lnstitute, Berlin, OerJDany. 28 specimens of J~8sid Rhyncb'ota. 

F2 



&pm on the ZooWgicaJ, 8uriJeg c( 1 nida 

To Mr. P. B. La~son" Umversity 'of KaD~ 
sas~ Lawrenoe, U. S. A. 

" " T. J. Nande, 'Department of Agri. 
oulture, Pre'toria, Union of 
S. Africa 

" the Smithsonian nstitution, Washing­
ton, D. C., lJ. S. A. 

" Mr. A. W,alcsuch,' Zpoiogical Institute 
and Museum, Bl'esla'\l, Gel'­
many 

" Prof. Dr. V,. Franz, Jena, 'Germ&ny 
" " R. G~8tro, Genova, Italy 
" Col. R. Coldstream, Nabha 
" "A. J. Pelle, London 
., Mr. J. R. Ie B. T'omlin,Hastings, Eng· 

land -
" Dr. ,J. Sinermass, Valencia, Espangne 
" Prof. E ,. ,RafaeJe, UDiversi~y of Rome, 

I taly 
" " E. Zavatta.ri, Institute of Anatomy 

and CompaTative Physio· 
logy, Pavia, I taly 

" Dr. D.Vinciguerra, Genova Museum, 
Italy 

" " J. T. Nichols, AmerieanMuseuDl 
of Natura.l History, New 
York 

28 specimens of ,JassidRbynobota. 

46 specimens of ,Ja-said Rhynohot •• 

:38 ,specimens of Jassid Rhyncbota. 

4 sp'8cimeDs of Coccid Rhynchota. 

4 specimens o.f Snails. 
1 lot of Molluscs. 
2 specimens ,of Oypraea .• 
1 lot of Molluscs. 

1 lot of Molluscs. 
5 tubes ·of Molluscs. 

4 species of F ishes. 

12 ,species of Fishes .. 

10 species of Fishes. 

11 species of Fishes. 
" tJ F.P. Kouma.os, Rijks MusetuD, 

LiedeD 3 species of Fishes. 
" ~, E. Ahl, ZooIQglcal Museum, Berlin 5 species of Fishes. 
JI '" L. F. de .Beaufort, Amsterdam 

Museum, R 'oUand '7 species of Fishes. 
" " E. J.. Cole, University ofRea.~g, 

Readmg 2 species of Fishes. 
" " P. Chabanaud, Paris Museum ,5 species of Fiabes. 
" Prof,. L. Gianferrari, MeIano, Italy 4 ,species of Fishes. 
" Dr. ,L. S .• Berg; Lemngrad, U. S. S.R. 6 species of Fishes. 
" Prof,. Max Weber, Bolland 3 species of Fishes . 
., Dr. T. Barbour, Harvard College, Cam-

bridge .2 ,speoies o,f Fishes. 
" Prof.L. Roule, Pa.ris 'Mus~um 8 species of Fishe~ 
" Dr •• T. R ,. Norman, British Museum 

(Natural History ) 10 species of .Vishee. 
" " P.W .. Fang, Metropolitan Museum, 

Nankin, OlUna • 2 species of Fishes. 
~, the Department of Zoology, U.niversity 

of Calcutta -
" D.f,. O. S,. Myers, Stanford University 
u Col. H. W.Acton 
" Dr. R. de 1& Tone 
" " H. K. Mukerji, Calcutta ' . . 
" " W. Meise .,. 
" Prof. G • .sondhi, Agra 

,3 species of Fishes. 
1 ;speeies of Fishes. 

• One lot Snakes. 
• Two Mammal Skulls & 3 Reptiles. 

ODe lot Lizards ,and eggs ,of &ptiles. 
• One lot Snakes. 
• One lot Snakes. 

" the British Museum (Throu$h 
Malcolm A. Smith) 

Dr.. 
• Several lots ·of Reptiles. 

" Dr,. G. Schon welter •• • One lot.of Fl'o~ • 



APPENDIX D. 

List ef types ana 'OQtypes of new gene~a,species, ,sub"species and varietiu 
added to the collections during the year,s 1.929·1932,. 

PORIFEBA. 

Tubilla vesparium, Eph,ldatia jlutJiatilis var. chui, Ecratuvormi8 var. cantOMM"', 
Bpongilla tinei, Tf'ocAOl$pongillo, lotcmchiana v,aT. pa,.,igensi8, qongilla luz,on~n8i8, Gee. 

8pongilla (EunopiU8), B. micrQ8Cieri/era, S ,. nana, Annandale. 
Oorvo8piUa victoriae Annandale. 
OOl'fJ08pongilla bokmii HUg. 
Ple.ron,e1marapM.'II/u8 Schulze. 
Jlll~lla barenJ8i, Olathria elegaM, Demacidon. ~~tica, Pkakellia ,ardica, GeUiu8 

'-/undibulijor-mis, Arkmi8ina ,8Uberitoide8, Anletta ,elegans, PkakeUia bowerban,ki, Pol, .. 
ma8lia C<Jpitata, .Acantkella multi/armis. V:osma.el". 

Pa.c4a8treUa comprusa (BQwel'baDk) Lindenfeld. PoecilUutf'Q, cuma, sp_ nov. 
PA4kellia inci«J~ P. plicata O. Schmidt. 
PachgclaUna rugosa (D. &; M.) var.rubem, Oer(J()cnalina Nnder/wrsti Amdt. 
Peric1v.wu: heterorhapAi8 Poiejaeti,. 
Petf"o8ia m,.ammiJormiB Dendy. 
IM8O'mIl:rilkJ Mnu8ch. Kirkpatriok. 

CESTODA. 

NEMATODA, 

Cf'Uzia ore,intoJu, Gnatko8i<>ma dOWrui, Ouopkago$tQmum $t£i8, O. conicum" Acuar~ 
,tlntlw.,.i6 (Rudolphi l819), A ,. ,lata, A. conlea, A. 6cutata, A. (8ynhimantu8) invaginal4 
(Y. ~nistow, 1901), A. (811bhi'fflQ.ntka) nana, Eckinuriaspincsa, R,Q,sguniell4 iwetJif, 
Mcrotet~amtre.8 8piralis (Seurat 1915), Paraprocta bremcau,da (Chandler 1'924), Setaria 
cervi, Papi1lo8etariaveversi, H ast08picul'U.mmacropnalwlI (Paron& 1889), Diplotriaenia 
:graculi, D. (lui>ia, D. 'Uroci88cu, Kalicephal1.uJelongatu.$, K. brach,lIcepkalu8, K. naiae, K. 
longior, K. :gong·ilophis, E,. willeyi (Linstow 1904), K. flrnbriatu8 (Onlepp. 1923), Betero,kia 
,longupiculum, H. parva, H. variabiU., (Cha.ndler 1926), Allodapo muUipapilUata (Cbandler 
1926), 8yphacialla indica, l1ubulura turnicis, A/ricana varari, Prob8tm,allri,a simiae, 
OUop/w,g08tomum 'n4icum, o. ,curvatum, O. radiatum (Rud. 1803), o. ,aphio8tomum 
(WiUach 1:891), O. blanc1iard (Railliet and Henry, 1912), Buft·ostomum. bovill, B. cobi, 
Umtnaria Ilcmg~p'culum, Typlophor08 lamellaTf8, Polycoecum ganpeticum., Goezia 
gavialiclis, A mido8tomum . fuligu,lia, Epomidiostomum uncinatum, Pseudami40stomum 
boulengeri, H,abrOfUma euplocami, H. iMica, H. imbr:icata P. A. Maples'tone, Rkabdo~ 
eoma UC4 Peal8e. 

AO,.ur.mOOBPHA..LA. 

CtntrorlpoA1UI mat:lICJ8is, Ec'4tnorhytU;kU6 robU8~u8 Datta. 
AC4ntAq,e"''' anUpinu8 Verma &; .Datta. 

ANNUUTA. 

f'AaloMema bomb(J;lI~ Prashad" Awati. 

OBtTSTA.OBA. 

Types. 
IAmndis denticular~ Gurn~l, Pinootheru dfWca~ill Chopra, P. o et,na, , Chopra 

LU80Carcinus ornata Cb.opra, Rkynclwplax Itempi f]hopra & D,aa, R. tuberculata Chopra 
'& Das, R. tuberculatct var, attennipes Chopra ok D,as, .Bopyrilla 8ewelli Chopra, BOP1J1'elta 
nier81flafti Ohopra, D,iplopkry2fU,IJ rickard,8on4 Chopra, D. kemni Chopra, Pat'acalanUB 
denlUflatw SeweR, P, nudus Sell,eU, Olau8ecalanu8 /arrani Sewell, ,EuchireUa ,')rief~taU3 
Sewe1l, Okirunlina indic4 Sew,ell, ValdivieUa ignota Sewell, Paraeuch~1a, ·~~w~8!ig. 
~ SeweD, P. malagensu :Sewell, Oornucalanw indUU8 Sewell, Scottocalanu8 invuti. 



galQr,is Sew~U, S. ,dauglishi 8ewell, M acandrewella scott, ,Sewell, SCQlecith1'iznioobar~ 
Se,,"ell, A n~aUot.hrix indica Sewell, Pseudi,one ind ica Chopra, Ca1l,f}wt:ampatu8 %~c}wkl tt" 

6ubsp. orientalis Ch,appuis,<? z8chokkei su~p. llifnala!/,ensis CbaP.l'uis, ~. ~t'w.elh, subsp. 
indicus Cha.PIJuis, O. sewdh,subsp. ~:remtta ChaPI>lUS, Maraebtot1£8 t.1~stflnrl~Cj,t 8ubsp. 
indicus Oha.ppuis, M . bru,c,ei subsp. 1.wrnalayensis Ohappuis, Pyc1lQgOTlUn~ tndtca SUIldara 
R~j, Hemiaegina quadripunctata Sundar a. RaJ, Pseudocaprellina pamba.ne7U>is Sundara 
R~j. 

~AB.TYPES. 
Synsy,neUa delorm,a.nU8 Hay. 

AIU;CBNIDA.. 
OpUiones. 

EuplIgoplu8 gracilis Roewer. 

ACARINA. 

Ornifkodor,08 pir~/ornis Warburton. 

1\1 YJl.IA.PODA. 
Diplopoda,. 

- ,Mesocant,ku,8 perporosus, Zephronia brevilami'na, Z. ,tigrirLOides SilYcstri. 

INSECTA. 
Odonata. 

Perri8o,gomphu8 8tevens,i, Laidlaw. 
Hymenoptera. 

Euckalcidia crassicornis, Hockeri.a at~a, 8pnae'l'akis maC'Uz,ata Masi. 
Tetracn,emu8 indicus Ramakrishna ,Ayyar. 
8col ia ,car·mickaelis. .8 ,el izabetluze su b8p.,.,~acuUC().lli8, .8. ~ um'CWnenB~8, S. 1!'Um~'Qen6i6 

so.bsp. c.al,cuttensi,s, .8. Tubr,obrunnea, S. rubro6inuata, ·S. 8uratensi8, S. Itrit'ull,drume1lsis, 
B. vollenkveni subsp. ru/ohirta D'etrem. 
9o~e9ptera,. 

Dy8chiriu6 seistan1J.8, anaphon ca.stutu~ Andl'ew,es. 
Dineutu$ spino8us subsp. nepalensis, Orectochi.l'tl8 s,imil~"8, O. 'Co.l'Ubili8 Ochs. 
Anthicu8 aquatiUs, A. 8crotinu$, Form.ico1n'U8 br,ami'f'l'U8 ba,d:iu6, 1\ cillC}~lJ1tae, l/. 

nigrivestis, F. jisilopterus, Inambl,yderus 6cabridu8, Pseudo.lel'talen.s. O,1Jri( IQ?i6, P. UI1'n,i-
f?kaeU, P . ./umatu8 v. Krekich. . 
IThysall:optera. 

Arrkenotkrip8 dhumra~pak8ha, Thilakothrips babuli, Veer,abohuthnj;s bc.f)llv.!c.e 
ltamakrishJ?& Ayyar. 
Diptera. 

Euliponeu1'a assamensis, E. borai, Horaia montana Tonnoir. 
Andren~8om,a c.hoprai, Apocl.e,a indica" A8il1J.8 1'iwrdoi, Astochia c,ani6, CyrtoPQ(jou 

kkasiensis, 'e. .laxen,ecera, Damalis claripenni's, ;'1 ach2·m'U ,8 hirsut'Us, JJ. i7lj.'1ajemc1ali8, 
M. inu,tilis, M.subgenitalis, M. (TolrnerUs) inCt~61.ilari8,M. (T.)punjabe'nsts, ltlaira l(Jngi. 
rostra, Neoi,tame88 kha8iensis., Neolop}wnotu,8 indicus, Ommatiu8 ater, 0 .. ca1frtichaeli, O· 
7l,i9Tile'fM~ata, 0.. 8UbgraciUs, Pkil.cxli,cu8 pr1.dkii, Proma·chulJ g.h'Umtt~el1lJis, Bte7lojJogc,'fl, 
(lUbtU8 Bromley. 
Siphonaptera.. 

Xenop8ylla ,ku88a,ini, X. aew,elU Shar.if. 
Rhynehot.a.. 

Aconura dindorensis, A. t,olla, AgalUa tO~U8tU8, il1;ya rot-undu8, Bailt;1:/'1,uJ b,ru'1fneU8, 
Balcluthissa viridis, Bella apiculis, Bumiuzna rubero8a, <Oltia8ml,uJ ,alata, C. (Kattt.fo) 
mustelina, Oica,duZa bipuTt,cta,tu8, O. jl,etcheri, O.incii,ca, O. indrina, O. macv.Zata, 0 .. (DeUo. 
cephaZus) montanu8 var. m(l.cropte'fou,s, Drabe6CUfJ kempi, Durgadesindiocer'U.s, D.mi'fabililJ, 
Eugnathodu8 indica, E. mic'f,opt,erou$ E.oceUatus, Guro/u)a minOt'cepnala, Jdiceru8 
nagp~'rensis, Leoja parwala, lJlagnentiu6 clavatus, OrOlJil1S macula,i'lL6, Parabolocratu8 
mandlensis,Pat,ernu,8 vertic·a,P. viridula, PlatymetQpiu,8 '1'akmani, .Rhomb().l)8i~ 'v~ri,di8, 
,8el,enoc.ephalus brunneus, symphyp,yga macu.latus, Tkammotettix bi,eolor, T. cn/tota, T. 
prab,ha, T.veina,tus, Trocnadella pitnctatu8, T. 8hiUon,gen~8, T. 'viridi6, Ulopla brun1ttll,8 
Pruthi. -

A ,leuro.trache.lu8 mutUpapillu8, Dialeuro.de8 cep.ka,lidi8,tinct1l8, D. cl,lmi11.gum., D. OOrlJi. 
laemarcat'!' D. hex.pu'llct.a, D. nitidus, D. oweni, D. paj}eulae, D.'I'angoO:ni, Trial~nrode, 
megapap-..llae K. Singh. 
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MOLLUSCA.. 

~lP.~ •• 
Pa,"~y88ia eMprae Prashad; P. oli~Pra8had :; P .• b'Urmanu. v.ar. ~lIitkfli'll4e 

Pr&sh~.; LamellideM .nda.wg({i~~ p.r9is~~. 
Y tVtpanuindawUlIie7UIi8 Rao; M,aerockla'm;1I,8 Bte:plwidu Stole 
Petali/era /mJ,8adai"t O'Donoghue ; Nota,f'ChU8 gravelgi O'D·onoghue. 

Co types. 

Atwa weberi Prashad; A. si60gai Prashad; Oalopodi'Um (Kennerlia) ca,.i1lattt~ 
Prashad; Oardium (Tr(u:J'~lIcardiu.m) beau/QrU, Pra:sblfd; o. (Cte1locar-dia )tra'Mlawm 
Pl'a.shad; Ouspido/ria tomlini Pr~~ac:\; O. mitia Pr.,ahad; 10. 8OZUl",la Praak.d; O. 
(Oal'diomya) pe1'.8culpta ~l a'l~ad; O. (~ll~noclama) clubaiPl'a.88tdi Demil~1U.Ir (.B~c~1J.(J) 
hedleyi Prasha~; D.. (Bellucina) hedl~lIi,v~~. q~r~, p,,~"'8td,; D. (.B.~luci~) GOOQ88~~' 
Prashad; D. -.na1U8 . Prashad; Gart. (Gart-) .8$bogai Prashad; .Hy~er()coTUJIQ, (.+~melb. 
,eonc/w) damunbergi Prafih.d ;M~lleti~ AumiLior Prashad; Neilonella 6cAefmani 1>rashad; 
NucuZa .di,a,phana Pra.shad,; Nuc1fl .. la1l.~ (Nvc'U.lano,) app1"OXima'1l8 Prashad; B. (~1tC1C .la.CZ) 
1'0680'At Prashad; N. (Nuc·¥Zana) 6ibQgai Prashad; N. (Ledella) di8cre1a1l~ J;>~~i\l,~; 
N. (TAeaty,kd,a) elaboraea Prash.~d ; Tellina (PerQ'nidia)maCQS8arien8is Flashad ; 4mu.~8illt" 
·albu:go Watson; Xylophaga pradoef';os(l Smit,b; N·od,u.laria per8c1l1pta B ,aas .. 

(}Aiton iatrU;'IJ,8 Winckworth; Patella (Oella.no,) karrQchiensi8 Winckworih; ~\880a 
crispa Watson; B. eu,chilia Watson; R.moniziana Watson; R.m·aca'1ldrewri var. 8preta 
Watson; B. 81)(uli:f: W.ataon ; B. kacockt Watson; B. tirata W.at'son; B.8imilUvu. le~'8 
Wat8QU ; R. o'U1'amiacaW atao;n. 

PISOES. 

1;ypes. 

Olyra horaePnsl.\&.d. t\n4 ~~erii., ...4 kY8i8 variegatu<8 Su bap. t·a"i~gatu~. PJ;,,~ .. d 
and Mukerji, GlyptotAora.:c t'Uberculat'U8 Praishad and Muk'erji, Glllptotkctoz btl1114(1fit<",.' 
Prashad a.nd Mukerji, Ohop1'a.ia rupicola Pla~had and Mukerji, b(ut1J4 8t1l.elli Prashad 
and Mukerji., Barbu6myitkyinae PraSAad and Mukerji, .p(J.ra~~lu).(richtl1l8 ocel,loI.lI~ 
Pra.shad and Muke~ji, l 1ulo8(qmtA8 pp,t;I«do;r'Us Pra.shad .and Mukerji, D6r1lic.li.,t~1i~ ,~ut&Ck~. 
Prashad and Mukerji. 

Nemackilu8 peguen6.i8l!o,t\\, Ne'tftll..()kiZ'-I8lShanensis ~ora. Nemacl .. ilu8 rivulicola .~OJ;., 
Nemachitu8 ac'Utiuphalu~ Hora." Nf,machi~'fl,8 paucifasciatll,8 Bora, Bemachilu8 r,a,oe Bor~. 

Coty{le8· 

La'Ubuca caeruleo8ti~ma SIQith" L.abfq hen6awi Fowler, Garra per8icaBerg, EAirO,fia 
jI:uviatiUa DeraniyagalaPun.tiu$ titiya ~)eraniyagala, Hom"~(JpteTa a.m1-hi~q'U(J"tata '\\ eb'el' 
-and Bea.ufort, HornalQpte1'a ke~rolep'·8 Weber and lJeauf,ort, Lt880chU'U8 81lmaWon.tl. 
Weber and Bea.ufort. 
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APPENDIX E. 

List of Donors/or the years 1929 1,932. 
Ac~emy ,of Natura.l :Sciences, Philadel. 

phia. 
Agricultural ,Researoh Institute, Pusa. 
Aiyer, Dr. K. S. Pa.dnt~Da:va. 
Algers, F. C. 
Anthropologioal Sooiety of BODlbay. 
Anti.Malaria. Offioer, Peshawar. 
Assistant ,Direotor of Fisheries (Inland), 

Chepa,u,k, Madras. 

Awati, Prof.P,. R. 
Ayar, R. G. 
Anal', Dr. T. V. R. 
Baoon, Com.Jn&n.der E. G. (P. V. HLady-

Fraser"). 

B~obi, R " 
Bal, Dr. S.N. 
Ballygaoge Dairy Farm. 
Baner;ji, :R,. G. 
Beaufort. Prof. L. F. de 
Berg, Prof. L. S. 
Berlin Muset1D1. 
Bhadurl, J. L. 
B~g8, H. E. J,. 
Biaw&s, K. P. 
Blatter, Rev. E. 
BOlllbay Natural History Sooiety. 
Bose, M. K. 
Bo~g, Dr. ,A. G. 
Bratu.a.ohari, Dr. U. N. 
Bretton,H. M. de 
British Museum (Natural History). 
B~odsky, Dr. K. 
OaDlpbellBrown, J. A. 
Ohakravarti, P. K. 
Chatterji, A. 
Chen, Kan-fan. 
Ohopra, Dr. B. N. 
Clark, Dr,.K. L. 
Cleghom, Miss M. L. 
Colthrust, Mrs. J. 
ColoDlbo MuseUDl. 
Oourtois, Rev. Fr. 
Dae, Prof. B .. K. 
Du, K.N. 
Datta, '1(,. N. 
Dautzenberg, Dr .. Ph. 
Depa.rtDlent of Zoology, Univ$rsi~y of 

Pennsylvr.nia,. . 
Deraniya.gaia, Dr" P. E. P. 
Director, Cuba Museum. 
District Health Otlicer, Chitaldrug, 14180re• 

District Laboratory, Maymyo. 
Dormieux, E. C. 
DQ1'IIlieux, Mia8 J. 
Dutt, A,_ 
Economio Botanist, P,oona. 
Ellis, Mrs. J. V. 
Evans, Brig. W. H. 
Fa.ng, Dr. P. W. 
Feegrade, Dr,. G. S. 
Ferra.r, Lt ... Col. M. L. 
Firpo" A., Ltd. 
Fooks, H. A. 
:F,orest Researo.h Institute and CoUeg~, 

Debra Dun. 
Fowler, r. F. H. 
F~jita, Dr. S. 
Gee, Prof. N. Gist 
Genova Museum. 
Ghosh, C. C. 
Gianferrari, Prof. L. 
Government Museum, Madras. 
Gravely, Dr. F. H. 
Guha., Dr. B. S. 
Hill, H. B. C. 
Hodga.rt, R .. 
Hooper, Miss E. F. 
Hopely, Mrs. N. 
.Hora.,Dr. S. L,. 
Hora, Mrs .. S. L. 
Huestes" R. ,8,. 
Hummetinok,P. 
Hutton, Dr. J. R. 
Iyengar, M. O. T. 
Kawa.ura, Dr. T. 
KeUlp, Dr. S. W. 
Keventer, E. Ltd. 
Koumaus_ Dr. F. P. 
Law, Dr. B. C. 
Looust Reaearob Officer, Quett •• 
Lyo~, I(Jr .. ), X. W. 
Maokie, Lt.·CoI. F. 
Mahendra, B. O. 
Mapleatone, Dr. P.A. 
M&thew, A. P. 
McOann, O. 
McIntosh, W. O. 
Melo. Col. F. de 
Moghe, Prof. M. A. 
MondaI, S. O. 
Mukerji, D. D. 
lfakerji, Miss Jlltheo&. 



Munro, A. E. M. 
Nath, s. B. 
Na.tural History Museum, Ha~burg,. 
Nayar, Prof. K. K. 
Niohols, Dr. J. T. 
Northup, Miss N. E. 
Patenon Fil~r CODlpany. 
Pe6l'8e, Prof. A. S,. 
Pillay, R. IS. N. 
Prasad, Rai Bahadur Dr. H. 
Prashad, Dr. B. 
Pruthi, Dr. R. S. 
Purl, Dr. I . M. 
Queens University, Belfast 
RahiJd,A. 
Rahman, Khan A. 
Raj, Dr. B. Sund&ra. 
Rao, Dr. H. S. 
&1,0, RooSahib,Y. R.R. 
&&" S. 0.. 
Ribeiro, S. 
RijbMuseum, Leiden. 
Rivett, Miss E. 
Rodrigues, H. 
Roule, Prof. L. 
Roy, B. K. 
Roy, Dr. D. 
Ben,A. 
Senior-White, R. 
'Seahiya, R. V. 
Setna, Dr. S. B. 
ae1fell, Lt. 001. R. B. ,8. 

Sum" Dr. M. 
Sha.w, J. E. 
Shore, Rev. T. E. T. 
Shortt, Lt.·CoI. H. E. 
Silner, Capt. G. I. 
Silvestri, F. 
Singh, K. 
Singh, L. Y. 
Sinha;, P. C. 
Sinton, Lt.·Col. J. A,. 
Smith, G. A. 
Smith, Dr. H. M. 
Smithsonian Institute, Washington. 
Snaith, J. F. 
Stephens, G. 
'Tho,(}ker Spink & Co. 
Thetis Expedition. 
Thompson, Mrs,. A. J 10 

Tomlin, J. R. Ie B. 
TODDoir, Dr. A. L. 
United States Nationa.l Museum. 
Verma., S. C. 
Veru.gt8, G,. 
Vinciguerra, Dr. D. 
Walton, 001. H.J. 

xxix 

W &rde~ of Fisheries; Dha,ramaala, Punjab. 
Weber, Prof. Max. 
Win()kworth,R. 
Zoological Ga.rdens" Caloutta.. 
Zoologioal I118t "tute, Uni~ersity of Berlin. 
Zoological Museum., AD1sterdam. 
.Zorab, L. K. 



·A:fP:&NDIX F~ 

List of Specimens adtlec1J w tle Exhibits in tke Public galien. ciu • ., 
tkeyeaf" .1.929-1,9J2. 

«I) Z()ologic4l Bpeci",MUI. 

A model of AnopAelu lunutua. val. ~~~~i 
Liston, a malaria t~ansmittingm08quito 
in Bengal. . 

Pisces. 
Oha'Udkuriacauilata Annanda.le. 
M icror(l6bora. rubucen8 Annandale. 
Bawbwa re8plende1Ul Anna.ndale. 
Otenogobi1UJ akQeki Annandale. 
Danio -(BraNhydanio) aMnensis Kora. 
Danio (Brachydanio) c/wprae Kora. 
E8fJmU8 ahli Hora and Mukerji. 
Esomu8 clanricu8 (Ham. Buch.)~ 

IndostomtUl pa'fiadomJ,s Prashad and 
MukerJi. 

HaplochilulJ melanostigma fMaCl~lland) . 
Tetf',aodon, retieulatu8 Blocil. 
BOrlilltu UndU.l.atU8 (Bl. and Sehn.). 
PlatllU108su8 hortulanu8 (LacepeOe). 
8ynfJ,ncelQ; vtT1'ucosa (BI. and Sckn.). 
Aoria gulio (Ham. Bu.ch.)~ 
PQZyn.em'U8 paradi4eu8 Linn. 
Kurtws iMicua BiQch. 
Harpod<Jn ndereus (Ham. Buch.). 
Pseudechenies trUlcatU8 (McClelland). 
BaUrora brucei. Gr.ay. 
N e1'l'UJCkilus m:ulti/a8ciatU8 Day. 
(}arra .lamta (Ham. Buc.h.).. 
Gtyptot.ho,~ .striatu8 (McClelland). 
.Ap~gon biJa8ciatus (Ruppel). 
Ohilodipterou8 lineatu8 (Forskal). 
.&pogon taen,iae1U (Cuv. and Val.). 
Tetradac,mum aroanum (Linn.). 
H enioc.hm macrolepidotu8(Linn.). 
OlypAisodon ~~atiU8 (Linn.). 
Rita rita (Ram. :Such.). 
Boh-tee a~/reJ,iana (Cu·v. and Val.). 
. Basbora daniconiu8 (Ham .. Buch.). 
Barbu8 sarana caudi1Mr:ginatU8 Blyth. 
o.steochilu8 ha88elti, (Cuv.and Val.)'. 
Orein'U-8 ~in.uatU8 (Heckel). 
8chiwpygop8itJ 8toliczkae Steindachner. 
Schtizothoraa: ,esocinU8 Heckel. 
P8ilmh.ynch1U balitor·a (R&I~. Buch.). 
Di,ptllcku8 1NJC1.dqtw Steindaohner. 
Pt1lchobarbtuJ conir08tri8 Steindaehner. 
GlypwaternoA retieuZatus MoeIeUand. 

Oatlocarpio ,'ameMi, BO\l~ens~ • 
.Acano.,opthalmu8 pangia (Ham. Buch.). 

0, 'Ph", '"',.,-t'{Jkal. U, '8 4tria,t_U8. ' BlO. O~} SD" WI,.n a, Olarm batrackU8 (liinn.) . ,0 ". ~a 
Saooob"a'ACA'U8 foui-till , "c~s~ 

(Bloch).. - respiratOry 
A Mba8 tutudimus (Bloch. >. organs. 
Egg c&se o.f BcyUium catu{us (~d.w .. r~l. 
E.mbryo of 8lego81oma I'igrin~~ (G~D;\.). 
Developing eggs removed from th~Mou~\l 

of 08teogenio8U8 fPUifIJru (~)~ 
A gl10up of Indian fishes of prove<\ u~~y 

as Mosquito destroyers. 

.4.*. 
PAoeniC01l4is minor (Geotlr.). 
P1uilaerocorfU: nigef' (Viein.) .. ~, ~ 
Butorid,u striae. Jaw/fl,ku8. (H.9~ff..)~ 
Grancalu8 m.acei nipalen:ri8 (Ho.d.gs)" 
RollulU8 roulroul (Soop.). 
Ba~ leup.kotesleuplwtu (Dumont). 
Lamprooor~ panaye'Mi8 tyUeJi' (~~,) 

~, '~. 
Grancalu8 dobsoni Ball. 
Demiegretta 8. ,sacrc;\ (G~el.~~ 
NUrMnj1u, a. a,rpata (Linn.). 
OriolU8 ckinenei8 a,nda1M~Mi8 (Tytler) 

~, ~. 
Eu1'1lstom,us oriemoZug.ga8 Stre88m&DD. 
Xantkolaema Aaemacephala lute.a (Lesson) 

,~, ~ . 
MerQP8 o. orientaliB (Lath) ~, .~. 

Pterocluorientali, (Linn.), &, ~ • 
Antigone a. ,antigone Linn . . (J, S. 
Falco c. ckiquera Dauden. ~. ~. 
PicU8 C(l.1t.'U8 /)a,rbatu8 (Hardwieke). 
Oaloe1l48 n. nicobarica (Linn ). 
Glatleola m. maltlimrum Forster. 4, ~. 
Lophopkorus impejanU8 (Lath) • 
Group display of Bifods of the DarjeC'JinA. 

District in one case :-
Dicruru8 m4Croce:rCU8 albinct1li8 (Hodge.). 
Alcuru8 4triattU ,(Blyth). ~, '~. 

LeiQpti-la c. C4pi8trata (VigOl'8.). 
NiUava g. grandi8 (Blyth). ~, ~. 
.Notodela ,leucura (Hodgs.) ,~, ~. 

Niltava8. sundara (Hodge.) ~, ~. 
Pteruthius ergtkroptenu (Vigore.) <1, ~. 
Pericrocotu8 b. bretnro8tris (Vigors.) <f, ~ 



Reptilia." Maaunalia. 
(Rral!a camelopardalN (Linn.). 
OtIi8 nakura (Hodgson). 
Aldeu8 ater oUvier. 
.4teleu8 .lllbridu8. Geoff. 
811lobatu hoolock. (Ha.rlan). 
HyZobatu tar (Linn.). 
M(JC(JCU8 8iknU8 (S~hreb,.). 

Midas ro8alia (Linn.). 
Feli8 pardU8 Linn. 
Felis tigris Linn .. 
Para,dQ,;urus hermaphoditu8 (P.allas ),. 
Oanu ,aUre'U8 Linn. 
8emurvariu8 Geoff. 
Lemur ,oatta Linn. 
IAI,',a lutrQ, nair (Linn.). 
NtUJUana.sua (Linn.). 
Eoglaucomy8 Jimbriatus (Gray.). 
Bci'U,1"U8 iMicUB (Erxleben). 
ManU ptntadac~lIla Linn. 

An-telope C6rf)icapr(J (Linn.). 
~~~~ /rontat'U8 (Shaw). 
Lori8 lyrklc1cerian'U8 Cabrera. 
MelUf'8WJ ur.#nud (Slla". J . 
Hapale jacck'U8 (Linn.). 
Galago 8en.egalenri8 Oeoff. 
Oapra, . ./(1,~~ meg~~()8 (A~mB.~. 
Oe~ gor~ (~8t~d:~olteJ. 
Cervi8 l'OfC;nf:t:' ~imm4O 
B!!,(J Iro".~lill. ~amb~rb. 
1J.~1TI~:nQpitk.ectU entellu" (f[odgsOl1). 
8us aMamaneMw .Blyth ,~. 

8as a1Ulaman~~i8 Blyth ~. 
SU~ a7ul~m4lMn8i8 Blyth (Young). 
Balicore dugong (Erxleben). -
OkelO'M myda8 (Linn.). 
Gavialis u.anget~CWJ '(GJJ1~1.): 

9rQco4~~U8 po1'Q8J.4:fJ, SQlu;\~i~. 

ZaocyJl mUC08U8 (Linn.). 

P,lItkon molurus (Linn .• ). 

(b) 4ntk~opological .Specimens. 
A collection of Nap "pecim.ells, 21 

speeimens. 
A oollection of fishing instruments 1rom 

Burma.,. Ii specimens. 
A oollection of Bhil8p.~im.te.o.s from Panch­

maha.l, Bombay Presiden<>y. ·32 speoi .. 
·mens. 

A conection . of C~tra.l specim,ens. 9~ Red 
Kaftirs and Khakashes.. 172 specimens. 

Wooden figure of a g~d of t);le 8out~ Se~ 
IsIandets. 1 speoimen. 

A Collection of Kadit~ ~nd Mal&ya.~8 
specimens from Cochin State. 27 
l!Pf)cimens. 

A wooden Ufe like figure ·of & Pala.ull.g 
wOInan with rentarkable colla.rs and 
other h~&vy brass ornaw·ents. 

One Sora Plough complete with Y'oke and 
Goad. 

.~ pair of LaOl a boots. 
Tibetan tea, ()U~S with Stand a..nd Cover. 

2 specin1.,ens.. . 

Ja.panese divin~ goggles. 1 ;~pooim.eD. 

C9Aieal basket. 1 specimen. 
Fishing net. 1 speciInen. 

Miscellaneous eoJ:Iec~ions. 
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APPENDIX G. 

Specimens received for identification during the years 1929 .. 198S. 

Vermes. 
From Health Officer, Calcutta Corporation. One fta.tworm. 

" Dr. C. J. van der Horst, Zool. Dept., 
Univ. of Jobannesburg, S. Africa Corals 46 packets. 

" Anant Narayan Rao, C. O. D. One slide of ocro~ 
" Days, Ram Sahni, Esq., Dy. Director 

General, Aroheology for Explora-
~n • O~C~L 

u K. S. Padmanabha Aiyer, Maha-
raj,:s Coll. of Science, Trivandrum. One worm. 

" Dr. P. A. ,Maplestone, Schoul ,of 
Tropical Medicine, Oaleu'tta. 3 lots of Aea.nthocephala. 

" Mr. S. K. Ghose, Calcutta Corpora-
tion One worm. 

" Secretary, Agri-Horticultural Gar-
dens, Alipore, Caloutta • Earthworm. 

" Col. F. de Mello, Nova&. Goa • 1 Roundworm. 
" Govt. Entomologist, Agrio. College, 

Coimbatore • . • • 4 leeohes. 
,. Dr. Sixten Bock, Naturhistoriska 

Museam, Stockholm One lot of Sponges (dry and in spirit). 
" Dr. Fa,ter, Bomba,y • One Earthworm. 

Cruetacea. 
Ji 110m Dr. F. H. Gravely, Govt. Mus., 

Madru. '. 
" Prof. D. ll,. Bhatta.charya, Univ. of 

Alla.habad 
" Rev. E. Blatter, Bombay 
" Dr. Viswa Nath, Govt. College, 

4 lots of Crustacea. 

1 lot of 'Crustacea. 
2 lots of Crustace&t, 1 tube of PrawDI. 

Lahore 1 tube of Crustacea. 
" Mr. K. P. BiBw&s, Royal Bota.nica.l 

Gardens, ,Sibpnr 1 lot of Crustacea. 
" Dr. Eken<ha Nath Gh,ose, M.edical 

College, Calcutta. ., 
" Mr. S. H. Prater, Bomb. Nat. Hist. 

Soc. 2 lots 
" Prof. O. John, St. Berohman College, 

S. India. • 1 lot" " 
" Prof. C. R. Narayan Rao, 

'Oollege, Banga,lore. 
" Prof. G. E. Ga.tes, Judson 

Rangoon 

Central 

College, 
" ,. 'h 

" " " " Mr. C. Dover • • 1 Crustacea_ 
Inat. of " Dr. S. B. Setua, Royal 

Scienoe, Bombay • • 1 tube of Pra.wns • 

IDa .Ie, etc. 
From the Harcourt Butler Institu~e of 

Pub~c Health, Rangoon 
" Dr. D. R. Bha,ttacharya, Univer­

sity of Alla,habad 
" Col. F. de Mello, Nova Goa. 
" Mr. R. A. Senior White, Malariolo-

Oue lot ,of Orthoptera.. 

" " "Ol'thoptera and Rhynohot... 
Two lots of Isoptera. 

gist, B. N. Ry., Calcutta • A specimen of Hymenoptera. 
n 1Ir. B. K. B~y, 'Calcutta. • • One lot of Ooleoptera, 



.. .. for tAe years 1929-32. XXXlll 

!'rom Mr. H. B. c.. Hill, Oha,bua, 
Assam 

Upper 

" Miss E.F . Hooper, Oalcutta 
" Mr. J. F,. Sna.ith, C;&lcutta 
u Lt •• CoI.F. Mackie, J. M~ S., Pasteur 

Institute, ShiUon,g 
" Prof. K. K. Nayar, Maharaja.'s 

College, Ernakulam 
" the Government Museum, M,adras 
" the King Institute, Guindy, Madras 
" Dr. D. Roy, S.chool of Tropical 

Medicine & Hygiene, Calcutta. 
" the Rev. T. E. T. Shore, Calcutta 
" Kan-fan Chen., Ento . ologioal Society 

of China, Nankin 
" Mrs. I. Colthurst, Kurseong 
" the Colombo Museum, Colombo 
" t e Entomologist to t,he Govern· 

ment of Burma, Mandalay 
f' the Forest Research Institute and 

College, Dehra Dun 
" the Germ,anEntomological Insti­

tute, Berlin 
" Mr. J. A. Ca.mpbell Brown, Calcutta 

" A,. P. Mathew, W,omen's ICoUege, 
Trivandrum. • . 

" M~sr8. Thaeker Spink & Co,., Cal-
outta 

Two specimens ,~f C-oleoptera. 
A cocoon of Lepidoptera. 
A chrysalis of L'epldoptera. 

Two .specimens of Lepidoptera. 

One tube 'of Diptera. Pupipara. 
A specim'en of Siphonaptera. 
'Two tubes of Siphonapter,a. 

A specimen of Rhynchota. 

" 

One lot of Rhynchota, .. 
Two lot:s of Rhynch'ota,. 
One lot of Jassid Rhynchota. 

Two lots of ,JassidRJ,ynehota. 

Four lots of Jassid Rhynchota. 

Two lots of Jassid Rhynch,ota. 
ODe lot of Inseota. 

Two lots of In&ecta. 

Two specimens of Insecta. 
" the Officer-in .. charge, District La. bor,a,,, 

tory, Ma.ymyo Three lots of Insecta9 
" Mr,. V. I 1 • James, Oalcutta One lot ,of Insecta. 
J1 "K. P. Biswas, Re>y.al Botanical 

Gard,ens, Sibpul' One lot ot Insecta and ArachnidfJ , 
" the Bombay Natural History Sooiety, 

Bombay 'Three lots Insecta and one lot AcariDft. 
u the Malaria Survey of India, 

Kasa:uli One lot of IDsec'ta, and Acarina. 
" Mr. P. C. Sinha, Calcutta One tube ,of Acarina. 
" Rai Bahadur Dr. H. Prasad, Civil 

Surgeon, Jaunpur, Uoo Poo A specimen of Aran'eae. 
n Jdessrs.Edw. Kevent,er, Ltd., 

Ballygunge One lot of Insecta a,nd Myriapoda .. 

" Dr. K. N. BahI, Zoology Dept., Uni .. 
versity of Lucknow Four tubes of Myriapoda.. 

" Prot. C. J 'ohn, St .. Berchm&tn's Colleg,e, 
Ch,anganacherry, S. I. One lot of Myriapoda and Ar&,chnida. 

" Mr. B. C. Mahendra, .St. John's 
College, Agra Two lots ·of Arachnida. 

u Prof,. A.Das Gupta, Calcutta Two lots of Insecta and Crustacea. 

MoUusca. 
From Dr. R. .sparok, 

Denma.rk 
Copenha.gen, 

" I, Ph. Da.utzen:be~g, Paris, France 
' " u L. Germain, Paris" France 
" Proi.Droo F. Haas" Senckenberg 

Muse'um 
,t Mr. G. C. Robson, British Museum, 

London 
',. n", Paul Bartsh, U. S. National 

Museum, Smitheonian Inst., 
U. B.A. • • • • 

2 box,es of Molluscs. 
1 lot of Corbicula. 
8 boxe,s of Molluscs. 

1 lot of Corbioulas. 

2 J'ots of Cor b.iculaoo 

1 lot of MOUllSCS (Peleoypods), 
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~l,,)m Dr • D .. R. Bhattacharya, U.wve1'8ity 
of Allahabad ~ • 2 lots of Molluscs. 

" Rev. E .. Blatter., Bombay 1 lot of MollU8c~: . 

" Mr. Ca.rmelo Bonacurso, Spain • 2 shells. 
" C. F. C. Beeson, Dehra Dun Insti· 
tute. 1 lot of Mollusca. 

" G. D. Bha.lero, Mukteswar 
Prof. L. F. de Beaufort, Amsterdam. 

" Mr. H. E. J. Biggs, Persia 
" K.P • . Biswas; Royal B·otanic 

Garden.s, Sibpore; Calcutta 
" Mrs. Ida Colhufst, Kurseong 
" Curator, B. N. H. S., Bombay 
" Mr. C. Dover, Dehra Dun Institute 
" T. B. Fletcher, Esq., lmperial Insti. 

tute, Pus •• 
" Direo·tor, Harcourt Butler Institute; 

Rangoon 
" Director. CotQm be) Museum, Oeyl0 
" Dr. F. H. Gravely, Government 

Mus.; lbdra8 
" " ,G. E. Gates, Judson College, 

Rangoon •• 
" J. C. M. Gardner, E8q.~ F. I..; Dehra 

Dttn. '. '. 

1 .lot of Molluscs. 
Prof . . Max Weber'8oo11eotion 
I lot of Mollusos. 

2 shells. 
I lot of Mollu80;8. 
6 lots of Mollusc 8. 

7 ·tubes of Molluscs. 

I slug. 

1 lot of Molluscs. 
1 small coIl.. of shelis. 

4 lots of Mollu8cs~ 

1 lot ·of Mollu8os. 

8 tubes of Molluecs. 
"Government FISheries, Ennur; 
. Ma.dr&s. • 3 slugs. 
" Yin Chi Hsu, Depar~m~nt of 

Biology, Soochow, China 1 lot of Mollusos. 
" Mr. G. Hobson, G. S. I.; Caloutta • 9i eh·ells. 
,., ." E. HiUel, Oa.loutta • I shell • 
. " Prof. O. John, .S. India. 1 lot of Molloscs. 
'" Mr. C~ MoOann, B. ·N. H! S .. , 

Bomb~y 1 lot of sheUs. 
,; Dr. H. R. Mehra, Ubiversi~y of 

Allaha.bad 1 lot of shells. 
" " F: J. Meggitt, University of 

Ra.~oo~ - 5 lots Ilf MoDuscs. 
" Mr. E.J .. M&okay, Mahenjo-daro, 

Sind · • 2 lois of shelis. 
" Dr. E. Mjoberg, Sarawak Museum, 

Borneo 1 lot of MoUu&c~. 
" Miss N. Northup, Judson College, 

Rangoon 1 lot of KollueOs. 
" Rao Sahib Y. R. O. Rao., Go'Vt. 

EDto~ologist, Coimbatore ·3 lots ,of MolluSca. 
" Dr. S. G. M. Ra.manujam, Presi·· 

·dency College, Madras 4: l'ots of shells. 
" "J.P~arson, Oolombo Museum, 

Oeylon 
" Mr. P .. C. Singha, Pur' 

small coll.. 6f shells. 
1 boring Molluso. 

" Sp.eeial Officer for ExpIoratidt1, 
MahenJo-daro, Sind.. • 2 lots of shells. 

" Mr. R .. V. Seshaiya, liputi, S. India ·4 lots of 'Molluscs. 
" Dr.R. A. Senior White, Malariolo .. 

gist, B. ' . Ry. 
" Mr. N azir AhD,led, La.hore, Punjab 

2 lots of shells. 
1 lot of Mollusc8. 

" "R. Winckworth, ROoya! Soo .. , 
London • 2 packets, . of Mollusc •• 

" Prof C. P. Gnana.mu~ha,; Madura .• 1 lot ,of Mollusos. 



Fishel. 
(a) 8pecime1ls f'eceive<i lor Study. 

From Dr. D .. Vinoiguerra, Genova, Museum 1 speoies. 
:" "J. R. Norman, . British Museum 

N&,. Hist., London 2 speoies. 
" "P. W. ,Fang, Metr,opolitan 

Meaeum, Nankin, Chma 3 speoies,. 
" "F. P. Koum&.ns, ~iden Museum 1 speoies. 

( b) 8pecimeM received /oriclentijication. 
From Anti-Malaria Officer, Peshawar 1 lot of fish. 

," Bombay Natur,&l History Sooiety 14 lots of fish. 
" N,etherland Ka.rakorum Expedition Entire collection of Fish. 
" Direotor, Colombo Museum . 2 lots of Fish. 
" Dr. H. R. Mehra, Universit.y of Alia. .. 

habad. '. 1 "l,ot of Fish. 
" " IS.. B. Setna, Imperial Inst. of 

Soi., Bombay. 1 lot of Fish. 
" Rev. E. Blatter, Bombay i lot of Fish. 
" Director, Ha.rcourt Butler inst. of 

Publio Health, Rangoon 

' ,J Prof. P. R. Awati, Bombay 
" Mr. C. McCann, Bombay 
" Asst. Prof. of Zoology, Mysore 
" Dr. F. H. Gravely, Gov\. Museum, 

Madra.s 
" Mr. A. Das Gupta, Caloutt.a 
" " G .E. ,Shaw ,SiUgui'i. 
" Prof. Gordon Oates, Rangoon 
" Locust Research Offi.oer, Quetta 
" Lt ... 'CQl. R. W. H. Miller, Colaba., 

Bombay 
" Dr. H. M. Smith, Bangkok, Siam 
" "G. E. Feegrade, Moulmein 

Seve~a.l lots of Fish. 
1 l,ot of Fish. 
2 lots of Fish. 
1 lot of Fish. 

1 lot of Fish. 
1 lot ,of Fish. 
Several iota of Fiab. 
1 lot ,of Fish. 
I lot of Fish .. 

1 lot 'of Fish. 
Several lots ot Fish. 
I lot of Fish. 

" Malariologist, Mouhnein MunieipaUty 1 lot ,of Fish. 
" Malariologist, E. B,. Railw,ay 1 lot of ,Fish. 
" Curator, N,atural HIstory Museum, 

Darjiling Several Iota of Fish. 

MitceD.eo .. : 
" Imp'erial Inst. of Vet. Res., Muk .. 

teswar 1 skin ofParroq uet. 
" Mr. R IO Bagchi, Calcutta 1 skin of Bird. 
u Sheikh Nasir Ahamed, Hon.8eoy., 

Shikar Club, Mukteawar, U. P. 1 skin of Kestrel. 
" Mr. E. J. H. Ma.okay, Spooial Officer 

for exploration Mohenjo-daro, 
~ind 2 clay models of Birds 

"t S,uperintendent, Calcutta Zoo. 3 live Birds. 
," Mr.K. P. Bisw,as 3 lots of Snakes. 
" Pr,of. #J. J. ,Asa,na., Gujrat College, 

Ahmeda.bad - I lot of Lizards. 
" Mr. F. C. Algers, Dooars 
- ," L .. K. Lorab,Calcutta 
" " "G. MakreU, Ca.lcutta 

u Dr. V. V. Sohoni, Calcutta 

1 specimen of Snake. 
1 specimen of Snake. 
1 ,specimen of Snake. 
1 speoimen of Sn~ke,. 
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Pro.m C. S. Fox., Esq., Oalcutta • 

" 
Lt. W. E. Harvey, Punjab 

" 
Officer·in .. Charge, District Lab., 

lbymyo 
" Prof. A. S. Khan, Med. Colleg,e, Patna 
" Ballygunge Daily Farm, Calcu,tta 
" Col. F. de Helo, Nova 'Goa 
" Sehool of Tropioal Medieine, Caloutta 

(through, Cot Aoton, Dr. 
S'triokland and Dr. Das 
GUI)ta) 

Prof. L. P. Mathur, ,St. ,Johns 

1 speoimen of Snake. 
I specimen of Snake. 

1 speoimen of Snake. 
1 specimen of Snake. 
Severallo'ts of SDa~e,. 

Several lots of Reptiles and AmphibiaDS. 

Several loti of Mammals. 

College, Agra • 1 lot of Lizarda. 

" 
the Chemical EXaminer, U. P. and 

C. P.Go'vernments, Agra 
" Prof. G .D. Bhale~ao 
" Bar,court Butler Institute. Rangoon 
" Dr. F.R. Gravely 
,., Mr. R. A. Senior White, B. N. R. 
" "H. A. Fookes, Calcutta 
" " I. A. Isaaos 
" Lt.-Col. A.E. Shortt • 
" Rev. E. Blatter 
" Rev. E .. Blatter 
" Mr. W. P,orno"Shillong 
" Imperial Entomologist, Pusa 

One lot of Lizards. 
ODe lot ,of Liza.rd8. 
One lot ·ofMammals. 
One Frog. 
One lot of Fr,ogs. 
Leopard Skin. 
Python Skin. 
One Lizard. 
Oue small Mammal, 
One lot of ,Reptiles. 
One lot of Amphibian Egga. 
ODe Frog. 

" Lt. -Col. F. P. Mackie, Shillong 
" Prof. C. John 

• One lot of SDakes. 

" Mr. S. S. Choudhury, Prince of Wales 
Med. CoUege~ Patna 

One lot of Sakes. 

One lot of Snakes. 
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APPENDIX' H. 

A. li8t of Zoologists and Antkropologists who nave made use oltne library 
a'ndlabO'l'atories during tke years 1.929,-1932. -

Name. Institution. 

Beho,ol of Agricultnr'e . and Foree'try, 
Taihoku Imperial University. 

,Dr. Syuti Issiki 

Dr. S. B. Setna, Ph.D. Bomb~y. 
Prof. M. A. Moghe, M.Se. College of Science, Nagpur. 
Mr. G. Sondhi .Agra College. 
Dr. S. R ,. Bose, D.80. Belgaehia Medical College, Cal,cutta. 
Dr. H,. K. Mookerji, D.Sc. Soience Colleg'e, Caleutta. 
Mr. G. D. Bhalerao, M.,Se. College of Science, Nagpur. 
Mr. B. S. Bhimaehar, M.8c. Soience College, Calcutta. 
Prof. C.R. Narayan .R,ao. Central College, B~ga.lQJ.'Ie. 
Mr. Gopi Mohan Das., H.Sc. Calcutta University. 
Mr. ,G. N. Roy, M.8o. Anahab,adUnivel'$jty~ 

Mr. }1akunda :Seh~ri Lal, M.Sc. Luoknow. University. 
Dr. S. Sunder Rao ISchool of Tropical Medicine, Calcutta. 
Mr. Sukh Dyal, M.,so. Govera'ment Collpge, Labore. 
Prof. A. S. Pearse Duke Univ,ersity, U. S. A. 
Dr. P ,. A. Maplestone School of Tropical Medicine, Calcutta. 
Mr. Harish Chandra Roy, M.Sc. Calcutta Univ'ersity. 
Mr. K .. B. La.mba, M.,Se. Science Coll~get Calcutta. 
Prof. D,. R ,. Bhattacha.rya, Ph.D,. Allahabad UniV6l1Sity .. 
Prof. P ,. Mitra" Ph.D. Calcutta Univ'el'$ity. 
Mr. A. Aiy,appam, M.A. MadrAs Museum. 
Mr. BiJoy Kumar Chatterjee, M.Se. Science Colleg'e, Calcutta. 
Mr. A. C. Sen, H .. Se. • Locust lWsearch OJ:Bce, 'Quetta. 
Mr. ISantosh Kumar .Bose,M .. Sc. • Calcutta Univ'ersity. 
Mr. Balbir Singh, M.Sc.. Govt. College, Lahore. 
Mr. Debi Prashad R,oy Chowdhury, ,1\I,.8c. Calcutta Univer8i~y. 
Mr. N,~jfn.ud.Din ,Az~,M~So. 
Mr. 8. Mukerji, M.So. 
Dr. Provash Chan4ta Basu, M.So,., M.B., 

,P.R.S. 
Mr. J. L. Bhadurl, M.S,c. 
Dr. Ekendranath 'Ghosh, M.So.,M.D,. 
Mr. DU~g&da8 Mukerji, ):[,.:80. 

Dr. B~ K .. Das, D. So. 
Mr. R. O. Chatterjee, M.So. 
Dr. Kribbs 
Prof. H. R. Mehr·a, 
Mr,. Khagendra Nath Das, H.Se. 
Mr. &!ths. C. Dover 
Dr. O. S'tl'iokIand 
Dr. S. C.Law, l\ttA .. , B.L., Ph.D. 

'Mr. A. C.Dunsdon 
!4.r. ,J. N. :Sose 
Mr. J. C. M. 'Gardner 

Dr. V. T,. KOl'ke 

,Sohool of Tropical Medicipe, Calcutta. 

Bose IDstitute,Cale~tt&. 
Calcutt,a University. 
MedieaICon~ge, Calcutt,a. 
Scienoe College, Caloutta. 
Boi~ce Coll~e,Cal~utta. 
Rang'oon University. 
Christian College,i\1lah.,ba-d. 
AJlahabad Univ,ersity. 
Science College, Calcll'tta. 
Ca.loutta. 
School of Tropica.l Medicine. Caleutt,n. 
Caloutta. 
Caloutta." 
Calcutta. 
Fore,at Research Institute and College 

Dehra DUll. 
'Oentral Reseafch Iustitute,K_el&uU. 
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Name. lDstitution. 

MiS8 B. Ray • • Bethune 'College, Calcutta. 
Prof . . J. Percy Moore • Pennsylvania University, Philadelphia. 

U. S. A. 
Dr. H. N. Roy, Ph .. D. Science College, C.alcutta. 
Dr. P. Sen, Ph.D. .calcutta. 
Mr. G. R. Kshirsagar Baroda Gollege. 
Prof. Hem Chandra. Das Gupta Presidenoy College, Calcutta. 
Dr. C. Amirthalingam, Ph.D. • 'Calcutta. 
Mrs. C. Amirthalmgatn • • Calcutta. 
Mr. 8 . K .. Datta, H .. Se. • Allaha.bad U.niversity. 
~Ir. D. S. Sarbam • Lucknow University. 
Dr • . N. Chakra.bart~y MedicaIOo11ege, Calcutta. 
Mr. A. W. Ohater Messrs. Angus '& Co. Calcutt Il. 
Mr. J .B. Goodyear • Calcutta. 
Prof. B. L. Bhatia Intermediate College, HQsbiarpur. 
Mr, M. N. Acharjie, M.Sc. Calcutta. · 
Raj Bahadur Dr. G .. C. Chatterjee Medical College. 
Bri.gadier W. H. Eva,ne, O.S.I., C.I.E. ·D.S.O. Quetta. 
Mr,. R. C. Chatterjee, M.Sc. Calcutta University " 
Dr .. Xolleehey Vienna. 
~h·. K. L. Harshey • • Allahabad. 
1)1'. Mrs."C. L. E. Colthurst Kurseong. 
lYlr. B. C.Verma Allahabad University. 
Mr. Na.zoer Ahmed Janjua.., M.Se. GoverDment Colle,ge,Lahore. 
Mr • . BajroKumar Chatterjee, M Sc. Caleutta. 
Mr. Ra,jani Kanto Paul, M.Se. Dacca.. 
Dr, S. C. Kukherji • Bengal Veterinary College, Ca.Jc·utta. 
Mr,"Himansu Kumar Bose., M.Sc. Calcutta. 
Mr. A. Mitra. . • Calcutta. 
Dr. C. Handy, Ph.D. Bishop's Museum, Honolulu. 
)11'6. C. Handy, Ph.D. Bish0.p's Museum, Honolulu. 
Dr. Girindra. Sekha.r Bose, D.Se. CalcuttaUDiverBi~y. 

Mr. H. R. Hargreav6s,.M.A. Director General of Archaeology. 
Mr .. Mohammad ISabaullah, .M.A. ArcheolQgieal Chemist to the Govern-

Mr .. J. N. Baau,M.A.B.L., M.L.C. 
Mr. Sasa.nka, Sekhar Sarkar, M.So. 
Mr. M. A. Ballim, H .• A. 
Mr. J .. N. Sen Dupt., B.So. 
)fiss )la,lvina Holfman 
Mise G. Green 
Mr. S. N. 'Goswami, M.Sc. 
Dr. J. H. Hutton, D.So., I.O.S., C.I.E. 
Mr. L. A. K • . Aiyar, B .. A. 
Mr. Ta.ra.k N,a,th Dae, M.A. 
Mr. Tarak Cbandra Roy Cboudhuri, M.A. 
Major P. J. Barrand 
Dr. 0,. F. C. Beeson 

Mr. But .. Mal Bhatia, B.Sc. 

Lt .• Co1.M. L.Ferrar, C.l.E., 

Mr. J. D. Roy 

ment of India. 
Caloutta. 

.. Caloutta. 
Caloutta. 
Caloutta. 
Field MU8eum, Chicago. 
Field Musellm, Chicago. 
Nadia. 
Census Commissioner for India,. .. .. 
Calcutta University .. 
Calcutta. University. 
Calcutta UDiversity. 
Malaria Survey of India, Kasauli. 
Forest Research nstitute and CoU.'t\ 

Debra, Dun. 
Forest Research ID8tit~te and CoJlege_ 

Debra Dun. 
Chief C,ommissioner, .Andaman and Nieobar 

Islands. 
National Quarantine S,ervice, Republic of 

China. 



Name. 

Dr,. R. A. O. Smith 
:Mr. G. E. Shaw 
Mr. O. E. Shebbeare 
Dr. H. M. Smith 

• 
• 

for tAe t/eaf',1929-32. 

Inatitution. 

Caloutta Sohool of Tropical Medicine • 
SiIiguri. • 
Forest Office, DadeeliDg. 

Dr,. Krishna. Rao, F~R.C.,S. (Edin.) 
Department of Fisheries, Bangkok, Siam. 
Prof. of Anatomy, Medical College, 

Vizag,apatam. 
Dr. B".Naidu • Port Blair. 
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APPENDIX I. 

P,ub,licationsfor tke yea~s 1929-30, 1930-31'anil 1931 ... 32. 

(a) QJftcial-181Ne4 by the 8urvey. 

Name of ,JoUrnal. 

Records of the Indian Museum, Vol. 
XXXI, Pt. 2. 

Records of the Indian Museum, Vol. 
XXXI, Pt. 3,. 

Records of the Indian Museum:, V,ol. 
XXXI, Pt. 4. 

Records ,of the Indian Museum, Vol. 
XXXI, Appendix. 

Reoorda of the Indian MuaeUDl, V'ol. 
XXXU, Pt.l. 

List ,of Papers. 

On the Senal Organs of the Tubmoid 
worm Auu,arilu8 remez Bteph. K. B. 
Padmanabha A iller • 

'Two new species ,of Nem.atodee from 
Indian Hosts. P. A ,. Maplutone. 

Thysanop~ra from IDdia.DudleyM oulton. 
The ,Style-sac of some Freshwater Gatt .. 

tropods. B. V. 8uhaiya. 
On a ooUectionof Indian Palpatores 

(Phalangiidae) with a revision of the 
Co.ntinenta,lgenera and species of the 
Sub .. famlly OagreUinae 'Thorell. .0. Fr. 
Boewef'. 

The Fish of the Indawgyi ,Lake and tbe 
streams of the Myitkyina Distriot 
(Upper B 'Ul'Dla). B. Pr48h,ad and D,. D. 
MuTce,rji. 

The Oligochaeta of the Indawgyi Lake 
(Upper Burma). J. 8,tep.heMon. 

On the GyriDidaeof the Nerbudda River· 
O. OeM. 

DescriptioDS of tw,o new GyrinidaefroDt 
Assam. G. 0(;18. 

On the imma,ture stages of an Indian 
speoies of H elicku8 (Dry,opidae: 'Coleo­
ptera). B.8.Prutki. ' 

On ,a, new species of the geDus Phaku8ema 
from B'om.bay. B. P,(J,8/w,d, and P. B,. 
Awati" - • 

Description of a new genus aDd "peoies 
of GeophiUda (MyriApoda, Chilopoda) 
from :Madras (India).. F. Silvestri. 

Sponges and .Polyzoa of the lDd&wgyi 
La,ke, Burma.. H. 8. Boo. 

The Freshwater and Am,phibio1l8 Gastropod 
Monuca of the Indawgyi Lake aDd of 
theoonneoted freshwater areas in the 
Myit~yina Dis'trict, Burma. H,.8. Boo. 

Corals of the geDusFlab~'U8 from the 
Indian Ocean. J..8. Gardiner,. 

N,otes on Fishes in the Indian Muaeum. 
XVII,. Loacbes of the g,eDus N emachi­
,l'UII fPOm Burma. 8. L. Bora. 

List of Literature referring to Indian 
Zoology .( excluding Insecta) received in 
C&lcutta during tile year 1929. 

Anatomy of M1I80'1'eUa ,co8tigera Kuster. 
B. Y. Suhaiya. -

A Revision of the Indian Siphonaptera.. 
Pt. I. Family Fulicidae. M . .8hari/_ 

A new speoies of Braohiopod from Southern 
India. B.(hraeg. 
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'Name of Journal. List of Papers. 

Records ofth. Indian Museum, Vol. 
XXXII, Pt. 2. 

Distributional Records of Indian Muscoi<is, 
with descriptions of two uew species. 
B. A. Senior WAite. 

Nematode Paruites of Pigs in Bengal. 
H. P.A. Maplest,one. 

A Note on MODstrosities observed in 
Ixodid Ticks. M. Sharif. 

Further Notes on Bopyrid I;sopoda pare.· 
sitic on Indian Decapoda }Iacrura. 
B,. Chopra. 

The meohanism of the tht'oat~fan in a 
ground lizard. 8itanct ponticeriana Gunt'h. 
0.. P. GMnamut,hu 

Notes on Indian Bleph&rocedd Larvae 
and Pupae with rel1larks 011 the )forpho­
logy ,of Blepharocerid Larvae and 
Pupae in general. A. L. Tonnoir. 

Reoorda of the Indian MUMum, Vol. The Siluroid Fish P8eudecheneis and an 
xxxn~ Pt. 3. Allied New Genus, Sunder Lal Hora 

Records of the Indian Museum, Viol. 
X:XXII, Pt. 4. 

and Paul OhabaMud. 
N,otes on Some India.n Paussidae with the 

description of aNew Specles. 8. 
Ribeiro. 

Pelecypoda. oftbe Indawgyi Lake and of 
its connected freshwater areas in tile 
Myit,kyina District, Upper Bu.rma. B. 
PTcuhad. 

The .EarthworlllS of BurQ1a.,. I. 0 ~ E. 
Gate8. 

The Evolution ' of the Ex.creto~y System 
in Icertaingroups of the Fareocereous 
Cercaria.e. R. B • .8eytn,our Sewell. 

Parasitic Nematodes obta.ined from anim.als 
dying in the Calcutta Zoological G.ardens. 
Parts 1-3. P. A. M aple8rone. 

Further N,otes on Cru6tacea.Dec&poda in 
the Indian Museum. I. B. OAopra 
andK. N ,. Das,. 

Notes on the Ophiutoidgenue Trieha8ter 
with a. description of '1'. a,canthi/e.r 
Doderlein. 8. B. Setna. 

Em neuer Hetetocerus (Coleoptera) aus 
Ca,lcutta. R. Mamitza. 

Contributions to ,a knowledge ofthendo,. 
M&layan Japygidae (Thysanura). F. 
8ilVe8'ri. 

Notes on the Fresh water Sponge Pro­
Ch08pt;ngilla phillottiana and ita varietiea. 
N. Gist Ou. 

Reo()~<l8 of the Indian Museum, Vol. List of Literature referring to Indian 
XXXIl, Appendix. Zoology (exoluding Insecta) received in 

Caloutte. during the year 1930. 

Records of the India.Q~{UBeum, Vol. Notes on Fishes in the Indian r.ruseum. 
XXXIII. Pt. 1. XVIII. On two emaIl colleotions 'of 

Fishes fr~m. Burma. S. L. Hora. 
Some Solitary Corals 'fr-oIQ the Indian 

Ocean. O. J. 1)an. der Ho,st. 
Neoniphaf'gu8 ind'&CU8 (ChUton), a.n Indian 

Fresh·water Ampbipod. K. StepheMen. 
Notes on some hitherto unknowD IDdian 

HYlIlenoptero.. A..o. Sen. 
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Name of Journal. List of Papera. 

Record,s of the Indian Museum, V.ol. 'Notes on Scyphollledusae in the Indian 
XXXIII, Pt. l-contd. Museum. H,. B. Rao. 

Records of the Indian Museum, Vol. 
XXXIII, Pt. 2. 

Records of the In<iian Museum, Vol. 
XXXIII, Pt. 3. 

Recor'ds of the Indian Museum, V'ol. 
xxxm, Pt. 4,. 

Records of the Indian Museum, Vol. 
XXXIV, Pt. 1. 

Memoirs of . ,the Indian Museum, Vol. IX, 
No.3. 

Memoirs of the India.n Museum., Vol. IX, 
No.4. 

The Generio Position of the Nepale8e .Fish 
Diptyc"'U~ annandalei Regan,. D. D. 
Mukerji. 

Cla8sification of the Romalopterid Fishel. 
S. L. Hora. 

Parasitic Nel11atodes obtained from anim,ale 
dying in the 'Calcutta Zool~gical G,ardeDs. 
Parts 4:-8.. P •.. A. J:Japluto~. 

DescriptioD8 ,of Indian OIig,ocha.et&. II. 
J. Stephen.8on. -

On tueenew Gregarines, Bhatiella mor­
pky8ae, D. g., n. sp., Ferrario, oorn'UCepiali, 
D. ,g,., n. ,sp. and E~.tremOCY8tic de,Mr08-
tomi, D. g., n. sp. from IndianPolyohaetes • 
.8" B. Seena. 

Som'e Indian Spiders oftheF,&ldiliea 
Ctenidae, Spara8sidae, Selenopidae and 
Clubionidae. F.H. Grave.ly,. 

N'otes on ,soBle types of Indian BJeph.aro­
eeridae. A. L. To.noir. 

On the Intema.l Anatoll\Y of the Families 
of Opisthomi. B. K. Alitfla and E. 
(Jh08h. 

A ngulyagr,a ,o~tropi8 (Bell8on) nom: DOV.­
A correotion. H. S. Bao,. 

Further Notes on 'Crustacea Decapoda in 
the Indian MuseuD1. n. On some 
Decapod Ctustace& round in tbe cloaoa 
'of Holothurians. B. Ohopra .. 

E~tremoCll8tic dendro8tomi, D,. g., n. sp. 
A ,correction,. 8. B. Betna. 

IThe Itarthw,ormsof Burma. II. O. E. 
Gaf,es. 

Additions to the Survey ,of the OdoDate 
(Dragonfly) Fauna of Western India, 
with descriptjons of nine Dew speeies. 
F. o. F"atJe.r. 

Trematode Parasites ·of Pigs in Bengal. 
O. D.Bhaluao. 

OnV irgul4ria grGCiUima (Kolliker) from 
the ChiIka Lake. Abdul Hamid,. 

A Prelim.mary Account of the Madras 
Plankton. K. 8ankar(J Menon. 

Land Leeches in the ," Fauna o.f British 
India,"-SolQe Corrections. J.P. Moore. 

A Revision of the geDus Coelicoia (Order 
Odonata). F. F. Laidlaw. 

On a new genus and 8pecies of Strepaiptera. 
T. Y. 8ubr(Jmaniam. 

Description of a new spec.ies of CoDembola 
aDd ' its Anatomy. nurgada8 Mu,",j'. 

A Revisio'D of the Fissilabioidae (Cordu. 
leg,asteddae, Petallidae ,and Peta.lurldae) 
(Order Odo,nata). Part I.-Cordule. 
gasteridae. F. O. Frue1". 

An Aid to the Study of Hamilton 
Buchanan'8 H O&ngetic ' Fiebes. " 8 ,. L ,. 
Bora. 



1O'f tire years 1929~32. xliii 

Name 'of Journal. List of Pa.pers. 

l\Iemoi~ of the Indian Museum, Vol. IX, 
No.5. 

Memoirs of the India.n Museum, Vol. X. 

Memoirs of the Indian Museum, Vol. XI, 
No.1. 

Revision of the Asiatio Species of the 
genus Oor,f)icula.. IV. The species of 
thegenu8 Oorbic'Ula from the Bunda 
Islands, the Celebes and New Guinea. 
B. Pras,hail. 

The Copepoda of Indian Seas. Calanoida. 
B B. Seymour Sewell. 

,Studies on Indian Jassidae (Hom.optera). 
Part I.-Introductory and Description 
of SODle new gene a. and speoiea. H,em 
Singh ,Pruthi. 

New publication from 1931. 

Anthropological BuUetins from. the ZoolQ- A Report on the Human Relics recov,e~ed 
gical Survey ,of India. Bulletin No,. 1. by the Naga Hills (Burma) Expedition 

for the abolition of Human Sacrifi,oo 
during 1926 .. 2'7. B. {J,. GuJut ollcl P. O. 
Ba8'U. 

(b) U1Wlicial~,P'Ubli8hf'.d in lndi,a 01' a')J'1oad by (JjJicer8 uf ,tA,e Department. 

Journ .. Bombay Nat. Hist. Soc. XXXIII, The History and Pr-ogress of the Zoological 
pp. 922, 926 (1'929). :Survey of India. Introduction R. B. S. 

8eweU. 
The Indus Va.lley Civilization and Mohenjo­

daro, II, Chap. XXX and XXXI (1'931). 

Joum. Med,. Res. XVIII, pp; '785-806 (1931) 
Journ. Bom.bay Nat. Hist . .soc .. XXXIV, 

pp. 347-368 (193 ), also in the. 
XVIII Report of Indian Science Congress. 
Journ. Bomba.y Nat. Hist. Soc. X.X.XIV, 

pp. 164·169 (1930). 
Ree. Geo~. Sur v • Ind. LXIII, pp. 42.8 .. 433 

'(1930). 

Report on tbe HUDlan Remains and 
Zoological R,emaiDB excavated at 
Mohe.nlo~dal'o.R. B. S. Sewell (In 
,colla.boration with Dr. B. S. Guha). 

Cercariae nicQb(Lricae. R. B. S. 8eweU. 
The Problems of Evolution, Pt. II. R. 

B. S. Sewell. 

On 'the Fishes of the mancbar La}u~, 8.ind. 
B.PrCUlhad d1 D. D. M1tkerji. 

On some undescribed Freshwa.ter Molluscs 
from ~ari6QS parts of India and Burma.. 
B. P1'asl"ad. 

Journ .. Proc. Asiat.Soc. Bengal (N. S.) Some ReSections o.n .Zoological Reseal'ch 
XXVI, pp. 291·300 (1930). in India. B. PraiAad.. 

Journ. Bombay Nat. ist.Soc. XXXII, The History and Pro,gres's of the Zoologica.l 
pp. 926·930 (1930). Survey of India. Tbe Public Galleries 

and Libra.ry. B. Pra.8had. 
Nat. Kist. Mag. London, III, No. 18 (1931) The Indian Museum, Calcutta. B. 

Pr(Uhad. 
Pr~c. Malae • .soo. London, XIX, pp. 1,67 .. 

170 (1'931).. 
Froc.Boy. Soc. Edinburgh, LI,pp.4'2.53 

(1'9,31). 

Indian Zoological Merooirp, No. IV, (1932) 
,Joum. Asiat. Soc .. Bengal (n. s.) XXIV, 

pp. ,481 .. 484 (.'929). 

Furtber Notes on Indian Ampulhnidae 
(PiUdac). B. Pt'4811atl. 

Some Noteworthy Examples of Parall~l 
Evolution in tbe MolluBcan }'aunas of 
S. E. Asia. a.nd S. America. B. Pf'Q81ul(l. 

Pilaf B. Prashad ... 
The habitat and sys'tematic position of 

two imperfeotly known loaches from 
Afgbanistf1o. .8. L. Bora .• 

Phil. Tr,ana. Roy. Soc. London, 
CCXVIII, pp. 111·2:82 (1930). 

(B) Eoology, Bionom.ics and Evolution of 
the Torrential Fauns" with special 
reference to the ,organs of attacllJn~nt. 
S. L. Bora. 

Nature, CXXVI, pp.435.436 (1'930). Animal plaaticity and Environment. S. L. 
Bora. 



for fke years 1929 .. 32. xl v 

Nam.e of J:oUl"oal. List of Papers. 

Journ. Dept. Sci. 'Ca cutta Univ. X, pp.l .. l0 
(1929). 

Abnorm,al Anterior bdominal Vein man 
Indian Frog RaM tignna Daud., and 
in an Indian Toad Bu/o melano8tictu8 
Schneid" together with a. review of 
the recorded cases of Abnormalities 'of 
the Anterior Abdominal Vein. J. L. 
Bhaduri. 

J ,ourn. Aaiat. Soe. ,Bengal (n. ,s.) XXVI, Notes on the Arterial System of the 'oom· 
pp. ,301·315 ( 9:30).. mon Indian Toad B,#/o mela1W8tictu8 

Schneid. J ,.L. BhaiJ,uri. 

Proo. of the India.n ,Science Congress, 1931 A new ,species of Centrorhynchu8, Cemr-
,(1932). or,kY'flClt'U8 'maryasi8(J ;sp. from Urociss& 

.elanocephalus occipit.alis (Blyth). 
M. N. Datht. 
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Name 01 Journal 

Ann. Mag. Nat. Rist. (10) VI, pp. 582·686 
(1930). 

Proc. Zool. Soo., London., Pt. 1, pp. 206 .. 207 
(19.32). 

,Journ. Aslat. Sao. Bengal (n. s.)XXV, 
pp. 311·3 3 (1929). 

J 'OUrJ). Bombay N,at .. Bist. Soc., XXXIV, 
pp. 502·606 (1930). 

Nature, OXXVI, pp. 602·603 (1930) 

Joum. Bombay Nat. His·t .. SOf'.XXXIV 
pp.205.212 (1930). 

EDto~. Monthly Magazine, Lo.ndon 
1929). . 

Ind. JoUtll.. Med. Res .. , XIX, p. iS1 
(193 ). 

Na.ture, CXXVIII, pp. 8G9·8'10 (1931) 

Int. Rev. Hydrobiol. u.. Hyd.rograph. 
XXV , pp .• 242·257 (198.2). 

Mem. Archaeol. Survey No. 35, (1929) 

Na.ture, CXXIII, pp.. 942·943 .(192~~ 

Mem. Arohaeol. Survey No. 43 (1931). 

List of Papers. 

.on a new HomoJopterid fish f~olll Annam. 
B . . L. Bora 

Biologioal No~ on a Fish fr·old .Brazil in 
the S.ociety's Aquariwn. S. L. Bora. 

On a H Drop .. Door" Fishing Trap used iIa 
the Myitkyina District, Uppe · Burma. 
B. Okop~a" 

'The History and Progfles8 of the .Z'ooiogi. 
cal Survey ,of India (Crustacea scotion)' 
B.Olwpr4. 

Pearl like objeetfound in a Prawn. B. 
GooFa,· 

The Bw~ory and progress of the Zoologi. 
cal Survey of India, .Part II. (InverW" 
brate seotion). H. S. Boo. 

H·omologies of the Geoit&lia 'of Insecta. 
H. 8. Prutki. 

Pre 'minal'Y observatioDs on the InfiueD('e 
ofDUferent ConcentratioDs 'of Hydroge 
ions and temper.atur~ of water on 
M·osqt.ito Larvae.. B. S. Prutki. 

Effects of inadequa1efeeding on In6ect 
Metamorphosis. B ., 8. Pntthi. 

InvestigatioDs regarding a recent Epid~mic 
of Fish mortality in the Tank in the 
Indian Museum compound with Remarks 
·onthe caus&tion of .uch Epidemics in 
general. H. 8. PrutAi. 

Report (jll the bones eXlcavated at NaJ. 
By Mr. H. Hargreaves. B. 8. GuAa. 

Negrito Racial strain in India. B. 8. GVM. 

Report on a ,collection ·of bones made 
by B.ir Aurel St'om. B. 8. G'UAa. 

'fhe Indus Va.ney Civilisa.tion and .Mohen- Report on the :HuJQan Remains and 
jo·daro, II, Chapter, XXX, XXXI (1931). Zoological Rema,ine excavated at 

Mohenjo.d&ro~ B. 8. G1IAa. (In colla. 
boration with Lt.·Col. R. B. SewelL 
I.M.S ... ). 

The Modern Review, Ca.lcutta March (1932) ADlong tbe Red Indians of U .. S. A. 

Journ. Bombay Nat. Rist. Soo. XXXIV, 
pp. 64·169 (1930). 

Journ. Bombay Nat. Hist. Soc. XXXV, 
pp. 164·171 (1931). 

Journ .. Bombay Nat. 'Rist. Soc. XXXV, 
pp • . 3·59-361 (19.31). 

Journ. Asiat. Soc. Bengal (n. s.) XXIII, 
pp. 449-452 (1929) • 

. Journ. Asiat. Soc. Bengal (n 8.) XXIV" 
pp.48:>.499 (1'929). 

Pro,c. Zool. 80c • . London, pp. 177·180 (1929) 

B .. S. G1iha. 
On the Fishes of the Ma-nehar .. Lake. 

(Sind). D. D. Nuke,;;'. (In collabora­
tion with B Prashad.). 

On a 8m.all coUection of Fish from the 
Bhavani River 1(8. India). D. D. 
AI ukerji. 

On asm:all collection of Fisb froUl the 
stream8 in the Billigirirangan Hilla 
(S. India). D. D. Muker)i. 

A note on Double Chick Embryo. J. L. 
BAa&uri. 

A Icase ,of Hermapmoditism in a 'common 
India.n Fr·og Rana tigrina Daud •. , with 
a note on the cl8r8sitication of Henna .. 
. phroditie ea.ses. J. L. BAadur'. 

The Persistence of Left Posterior Cardinal 
ve.in and the Presence of an Ahnorm.al 
vein opeDing into the Isthmus of the 
Liver of an Indian Toad Bu/o me16no,tic .. 
. tU8 Schneid. ,J. L.BAaduri. 
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APPENDIX J. 

Additions to tke ,Librarv for t,ke years 1929~O, 1930 ... 31 and 1931-32. 

Books purchased, 

Adolph, E,., The Regulation of Size as Illustrated in Unioellula.r Org,aniBDls. 
Alex,ander, W. B., Birds of the Ocean. 
Antonius, 0., Stanunesgeschicht6 der Haustiere. 
Arldt, T., Die Entwicklung der Kontinent6. 
Barlow's Table. 
Ba.rrell, J., The Evolution of the Ea.rth. 
Bang-Haas, N ovita.tes Macrolepidopterologicae. Kata og, Vol. IV. 
Ba.yl s, H. A., Manu.al of Helminthology. 
Bijdragen tot de Dierkunde, Afd. 26. 
Bijlmer, Outline of the Anthropology o.f 'T,imor.,Archipelago,. 
Bloch, D., Allgemeine Naturgeschic te der Fische Nos. 1-12. 
Bronn, H. G., Klassen und Ordnungen des Tier-Reiohs, Vol. III, I, Vol. III, 1, 2. 

Vol. III, 3, 1·3. Vol. IV, 10. 178. V'ol. IV, ,2. Vol. IV, 2, 2, 1. Vol. V, 2. II. Vol. 
V, 4, III. Vol V, 2. II, 9·10. Vol. VI, 1, II. 2. 

Brooks, W. K., The oundation of Zoology. 
British Hydl'ooarina, Ray Society. 
Bryn, ., Der N,ordische Mensch. 
Cat·a.logue of Soie tifiePapers of the Royal Society of London, Vola. I~ VIlle 
Ca,talogUe3 Coleopterorum, Pts. 102·118,. 
Catalogues Lepidopterorum, Pts. 34 .. 40. ,.-
Carpen'ter, K ,. E., 'Life in Inland Waters,. 
Castle, F., Five Figures Log,~rithmic and 'Other Tables. 
Chapman, .A., Retrospec't, 1851 .. 1'9.28. 
Congre.3 Internationale de Zoologie, Compte Rendu des Sciences, Vol. X. 
Con lin, E. G., Heredit,Y ,and Environment. 
Da. vis, J. B., Thesaufas Craniorum, etc. 
Davis, W. M., The Coral Reef Problem. 
Doftein, F. und Reichenow; E., Lehrbuch der Proto1.oenkunde, Vol. II, 2. 
Ellenberger, M., Handbook of Anatomy of Animals. 
Eltringha.m,H., Histological and Illustrative Metbod for Entontolo,gy. 
Fauna ,de France, Nos • . 20-22. 
Faust, E. C., Human H~Im.inthol()gy. 
Fa.ust, C. M., Index-Tabellen. 
Further Corresp. of Jon Ray, Ray Society. 
Gazetteer,~BurJlla. District Gazetteer-Maubin ,District, Vol. A. ; Thanton Di~trict 

Vol. A.; Shwebo ,District Vol. A,. Punjab District Ga'zetteer-Mo.zaffa~garh District. 
Goodrich, E. S., Studies on the Stru,cture ,and Dev,elopment of Vertebrates. 
Gruenbery, B. C., The Story of Ev,olution. 
GUide to Ourrent Official Statistics of the United Kingdom" N o.X,. 
Gunther, A.~ Catalogue of Fishes, British Museum., Vola. VII-VIII. 
Guyer, M,. F., AniDlal Mic~ology. 
RaIl ,and Woothey, Ur Exoava.tions at Ubaid, Vol. I. 
Handbuch der biologischen Arbeitsmethoden. Lief. 294 .. 371. 

andbuch der Entomologie, Lief. 41. 
Handbuch der Vergleichenden Anatomie Wirbeltiere, v.ol. I. 
Handbuch der Vergleicltenden Physiologie, Vola. 1 .. 111. 
Hartlaub" G .. , Die Vogel Madagasca1'8. 
Hegner, R.,Problems and Methods of Research in Protozoology. 
Heilma " , 'G'J The Origin 'of Birds. 



for tM years 1929 .. 32 .. 

Hesse, u. Doftein, Tierba:u u. 'Tierleben, Vole. I .. Il. 
Hogben, .L. T., Prinoiples of Animal Biology. 
Hobn~s, S J., The EVQlutiQ.n of Animal Intelligence. 
Holmes, S.. J., Lueand Evolution. 
Imme, A. D., General Text Book of Entom.ology. 
India House, London. 
Ivens, W. G., Mela.nesians of the South East Solom,on Isla.nds. 
Keith, A., New Discoveries relating to the Antiquity of Man. 
Kleinschmidt, 0., The Formenkreis Theory. 
KohIer7 W., The Mentality of Apes. 
Kramer, A., Atlas d. Volkerkunde, West Indonosien. 

xlvii 

KukenthaI, W., Handbuch del' Z'ooiogie, Vol. II, Nos. 4·14 ; Vol. III, No.s. 2. I, 
2, II Vol. IV,N'o8. 6 .. 8, Vol. VI, Nos. l, I, 2, I, 2, II, Vol. VII, Nos. I, 11:, 2, V, 2, Vl. 

Landtman, G., The Kal'vai P .a.puans of British Now Guinea. . 
• La. Touche, J. D. D.,· Handbook ·of the Birds of Ea~tern China, Pt .. V. 

Lebour., M .• V., The Pla.n.ktonic Dj.a,toms of No.rthem ,Seas. 
Lindner, E., Die Fliegen dar Pa.la.ea.l·ktisch~n Region, Lief. 33-61. 
List of EntolU·ologists Employed in the British Empire. 
List ;of Scientific PeriQdica.ls in Bom bay PI~eeidency. 
LOODds,F. B., The Evolution of the Horse. 
Lubbert, Hand Ehrenbaunt, E., Handbuch d. SeofitScber'ei Nordeul'oJ)a6~ Vol. I, 

No.. 4, Vol. III, N,o. 2, Vol. V, No.3:, Vol. VI, Nos. 1·4, Vol. VII, No, 4, Vol. VIII., 
Nos. 2, 7, Vol. IX, No. Sa. 

Marine Regulations in India, Pt. 1. 
Martini a.nd Cheminitz, Die Q.athllngen 'Tddacna .und HippopUB von Kuster, Vol. 

VIII, No.4. 
Martini and Chem.nitz, Familia. Limidae von Dl'. Joh. Thiele VII, No.2. 
Mason, F., Cr-eation ~y Evolution. 
Mason, F., Burma: its People, Notea, ete. 
Mathews, M., Systems Avium Australasianarom, Vola. 1 .. 11 
Mead, M., Coming ·of _ Age jn Samoa. 
Mell, R., Grundzuge 'einer Okologie dar Chinesi8'chen Reptilien. 
Metcalf, Z. P., A 'Text Book of Economic Zoolo.gy. 
Michaelis, L., Oxidation Reduction P,otentials. 
Molesworth, G., Decimal Tables. 
M'Ortensen, 'Th., M'Onograph of the Echinoidea. 
Neave, S.A., Summ.ary of Data Relating to Economy and Entomology of Britjlh 

Empire. 
Needha.D1, J. G., Loof .. Mining Inseots. 
Newnta.n, H. H., Evolution Genetics and Eugenics. 
Newma.o, H. H., The G.ist 'Of Evolution 
Nomenclator AnimaIiumgeneruPl 'et.subgenerum, Lief. 10 .. 15. 
Nordens\tiold, E .. , The History of Biology. 
Nordis,ches Plankton, Lief. 2L 
Norman, A., .History of Fishes. 
Notes and Queries 'On Anth~opology. 
Osbol'n, H. F., 'The Origin and Evolution of Lif.e. 
P,a;tton, W .. S. and Evans, A. M., Insects, 'Ticks, Mites and Venomous AuiJunls, Pt .. 

I. l\ledical, Pt. II. Public Health. 
P·erty, M., Coleoptera Indjae Orientalis. 
Pier-oc, F .. N. and Metcalfe, J. W., The Genitalia of the Group Tortri~i(l~(·. 
Radl, E .. , The History of Biological Theories. 
Recueil Zoologique Suisse, Vols. I .. IV. 
Rensch, B., D~9 Prinzip Geograph. Rassen u. des Problem der Artbildung. 
Report of Indian Sta.tutory Contmlssion, Vola. I and II. 
Report of the Princeto.n U.oiversity Expeditions ~o l~a.t&goniu" Vol, VI, Nos. 4·5. 
Report~, Srd. Imperial EntomoiQgioal Conference. 
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Ruska, ,J., Turba Phil080phorum., Vols. I and II. 
Saunders" J. T. and Manton, S .. M.;. A Manual 'ofPraotical Vertebrate Morphology,. 
iSchebests, P., Bei denUrwoldzwergen von Malaya. 
Sela-tel', W. L., 8ysteD1& Avium Ethiopicarom, Vols. I and II. 
Scott, W. B., The 'Theory of Ev'olution. 
Seitz, ,A., The M:a'orolepidoptera of tbe World, Pte. 463·524: and SuppleDlontAI Pta. 

1·29. 
Stephenson, J ,., The Oligooha,'eta.. 
Swann, H. K., A Monograph of the Birds of Prey, Pta. VIII-X. 
Theobald, F. V., Monogra.ph Culicidae, Vol. Ill. 
ThoJ'.l\80D, J,. A,.;, New Na.tural History, Vols. I and fiI. 
Uvar'ov, B.P., Locusts ,and 'Grasshoppers. 
'" Valdivia. "'Wis'senschaftliche Ergebnisse dar Deuteeheo Tiefeee·ExpeditioD, Vol. 

'XVIII, No.2, Vol. XXI, No. I, Vol. XXII, Nos. 5, 6, &2 112, 113. -
Verhandlungen International Qmithologiscbe Kongress VI. Kopenha.gen. 
W,a,tson" E. Y., Heeperiidae Indicae. 
Willey, A., Leotures on Darwinism.-
Williston, :8. W., The Osteology of the Reptiles. 
Wytsllian, P., Genera Inseotorwn, Pta. 190 .. 193. 

- . 

8eria18 fJ'Uf'cha8ed. 

A'lahabad.-Indian Forester, Vol. LV, N,o .. 4to Vol. LVII, No. 12. 
Baltimore.-J,ournal of Experimental Zoology, Vol. LII, N,o. ,3 to Vol. LXI" No.2" 
B,erlin.-Arbeitsph]siologie, Vol. I, Nos. 8-' ; Vol. II, Nos. 1-;8; Vol. III, Nos. 1.:7; 

Vol. IV, N,os. 1-7 ; Vol. V, No.1., 
Berlin,.-Archives fur N,a,turgesehicbte, 1917, Nos. 5 .. 12. 
Be1'lin..-Arohives furProtistenkunde, Vots. LXV, No.3 to Vol. LXXVI, No. I.. 
Berlin..-D,a,s 'l'ierreich, Lief. 52:.'06. 
Berlin.-D,eutech. Entomologisoh Zeitechrlft, 1929·1931, No.3. 
BerUn.~itzungsberi6hte der,. nat. Freunde zu Berlin, 1928, No .. 4 to 1930. 
Berlin..-Zeit8ohrift fur Anatomie und Entwioklungs, Vol. LXXVIII, No. 4to 

Vol. XOVI, No.1. 
Berlin..~Zeitechrift fur Zellforsohung und Mikors. Anatomie. V'ol. VIII, No. 4: to 

V'ol. XV ,No.1. 
Bcmn.-- Archives. fur die gee. Physiologie, Vol. COXXI, No. ,5 to Vol. 'CCXXlX. 

No. :3. . 
Bo1ltn.-Archives fur Eutowlcklungs. der Organ,., Vol. exv-c.XXV, No.3. 
B08t()n.~AmerioanNa.turalist, March 1929 to Deoem.ber }'9'31. 
Boston.-Journal of Morphology, 'Vol. XLVI to Vol. LII, No .. 1. 
B08wn.-The N,a;utUus. Vol. XLII, No.4 to Vol. XLV,. No. :2. 
Bru86el, .. -Anuales ~e Biologla Laoustre, Vol. VII, N08. 2 .. 4, Vol. VIII to Vol. 

XI ; Vol. XIII to Vol. XV continua.tioD Reoueil de 1 'Inst. Zoo!. Torley R01lS6oau, Vol. 
1 to Vol. III, No.2. 

Bru84eZ,.-Revue ZQotogique Afrioaine, Vol. XVI, N,o,. 4 to Vol. ~I. No.2. 
Oa,kutta.-India.n Medioa.l Gazette, April 1929 to Pebru8iry 1932. 
Oa&cutta.-Depaztment .of A~i6~ture in India .;Me.oirs (Ento.mologiealSeries). 

Vol. Xl, VoL XU, Nos. , 1~'2, Bullettn Agricultural Researoh Institute, N.os. 187, 188, 
205, 2()7. ,Agricultural ,J ourna.l o,f India. Vol. XXIV, No. 2 to Vol. XXV t N,o. 1. 
Review 'of Agrioultw'al Operation in India., 1928·1929. Soientific Reports, 1929 .. 1931. 

Oamhridge.-AnnaIs 'of Applied 'Biology, Vol. XVI, No.2 to V,al.XIX, No. I. 
Oambridge.-Biometrika,Vol. XX, No .. 3 to Vol. XXIII, No.4. 
Oambri<lg,e.-J,ournal ,of Anatomy ~VoJ. LXIII, No. 3 to Vol. LXVI, No. 1. 
Oamb~idge.-J,ourna.l of Genetics, Vol. XXI to V'ol.. XXV, N,o. 2. . 
Cambridge.-Paraaitology, V'ol. XXI to Vol. XXIII. 
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NOTES ON FISHES IN THE INDIAN MUSEUM. 

XVIII. ON TWO SMALL COLLECTIONS 'OF FISHES FROM BURMA. 

By SUNDER LAL HORA, D.So. (Pun}ab et Edin.), F.R.S.E., F.L.S., 
F.Z.S., F.A.S.B., Zoological Survey of India, Oalcutta. 

In May last Mr .. K. Biswas presented to the Zoological Survey of 
India a small collection of fish made by him in the Kyenchong River in 
the Cinchona Reserve 10 miles off La'-poke-chong, Mergui District, Lower 
Burma. The collection contains representatives of six species, viz., 
A.oria armatus (Day), Danio aequipinnatus (McClelland), Barbus sarana 
co/'-ldimarginat·us (Blyth), Oyplocheilichtkys repasson (Bleeker), X enentodon 
cancila (Ham. Buch.) and Ambassis nama (Ham. Buch.). Of these 
species O. repasson is new to the fauna of British India. It has hitherto 
been found in Sumatra, Java, Borneo and Siam and is recorded here 
from Burma for the first time.. The single specimen of the species 
obtained by Mr. Biswas was sent to Dr. L. F. de Beaufort for comparison 
with the specimens of C. repasson from the IndQ-Australian Archipelago. 
Dr .. de Beaufort has favoured me with the following remarks: ,,- I agree 
with you that it is O. repasson, although the barbels are generally smaller. 
I cannot count more than 18 scales round the caudal peduncle, but I 
find the same number in a specimen in our collection " Generally there 
are 20 scales round the caudal peduncle in this species. 

TEXT-FIG. I.-La.teral view of Oyclockeilichtn,Y8 repa880n (Bleeker). X I. 

Besides the two features to which Dr. de Beaufort refers in his note, 
the Burmese example differs in its bodily proportions, etc., from the 
typical form. The head is contained 4 times in the total length without 
the caudal, whereas in the typical- form it is contained 3·5 times in the 

'. same dimension. The height of the body is contained 3 times in .the total 
length without the caudal, whereas in the typical form it is contained 2·6 
times only. The diameter of the eye is contained 3·9 times in the length 
of the head, whereas in the typical fohn it is contained 3 to 3-5 times. In 
the Burmese example the fOUJ'th oeeeous and strongly qe:p.~iculated ray 

~ 
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of the dorsal fin together with its flexible portion is considerably longer 
than the head, whereas in the typical form it is equal to the length of the 
head. The differences noted above are sufficiently important to warrant 
the erection of a subspecies but I hesitate to do so as I have examined 
only a single specimen from Burma. In order to facilitate referenoe in 
future I give here a figure of the Burmese example. 

\ 

The Director of the Harcourt Butler Institute of Public Health, 
Burma, sent to the Zoological Survey of India a small collection of fish 
made by Dr. Feegrade, the Malariologist of the Institute, for identifica­
tion. The fish were collected from a tidal drain at Rangoon. There 
are eight. species represented in this collection, namely ~ Ophiocephalus 
gachua Ham. Buch., O. striatus Bloch, O. marulius Ham. Buch., Anabas 
testudineus (Bloch), Lepidocephalichthys berdmorei (Blyth), Esomus alAi 
Rora and Mukerji, Danio (Brachydanio) albolineat'us (Blyth) and D. 
(Brachydanio) nigrofasciatus (Day). The last two species are of special 
interest ~~s very few specimens of these are to' be found in t:l}.e Museum 
collections. D. alboj.QsgirRNs was originally desecribed by Blyth 1 from 
Tenasserim but subsequently Day2 found it to be quite common in tanks 
and streams at Moulmein. In the colleotion of the Zoological Survey of 
India there are several old and :fresh specimens from Moulmeinand a 
few fresh examples from Tena.sserim (base of Dawna Hills)3. So~far as 
I am aware this species has not been recorded from Rangoon. 

TEXT-FIG. 2.-Lateral view of Danio (Bracklldanio) nigrofaaciat'U8 (Day). X 3. 

Danio nigrofasciatus is a small species, which has so far been known 
from a type-series of twenty specimens none exceeding -to of an inch 
in length collected by Day' at Pegu and Moulmein. I received six 
specimens of this species all exceeding an inch in length from Rangoon. 
Of these five are now in the collection of the Zoological Survey of India. 
To fa.cilitate reference in future I give here a figure of the species and a 
table of measurements. No figure of this interesting species has 80 far 
been published. 

Measurements in milli'lMtres_ 
Total length including caudai. • 33.3 
Length of caudal •• •• 7.0 
Length of head 6-8 
Depth of body _ • • • 6-2 
Diameter of eye • _ 2-6 
Length of snout _ • ].5 

1 Blyth, Jour",. A8. 80c. Bengal, :x XIX, p. 163 (1860). 
2 Day, Proc. Zool. Boc. London, p. 621 (1869). 
a Ohaudhuri, Ree. Ind. M'U8., TI, p. 126 (1808) • 
• :pay, ibid., p. 620 (1869). . 

31-1 
0·8 
6·2 
6-3 
2-1 
1-2 

26·9 
0·1 
5-4 
0-5 
2-2 
I-I 



SOME SO~ITARY CORALS FROM THE INDIAN OCEAN. 

By C. J. VAN DER HORST, University oftke Witwatersrand, Johannesburg. 
~ 

(Plates I, II.) 

The following is a report on a small collection of solitary corals, the 
majority of which belong to the Indian Museum at Calcutta and form 
part of the" Investigator" collections. Others were collected by Pro­
fe~sor Stanley Gardiner in the western part of the Indian Ocean (" Sea­
lark.'" Expedition) and, as they are few in number, it is considered advisa­
ble that they should be included in the same report as the" Investigator" 
corals. With regard to the literature, only those references are cited 
that give the most important details. 

Caryophyllia clavus Scacchi. 
OaryophyUia ~, ~farenzeller, 1904; Dodedein, 1913. 
Oa'fyophyUia am,Moria, Alcock, 1898. 

13° 17' N., 93° 7' E., Andaman Sea,90 £ms., "Investigator ", 
1 specimen. 

7° 11' N., 76° 35' 30" E., Laccadive Sea, 1006 fms., " Investiga­
tor ", 2 specimens. 

9° 20' N., 75° 24' E., Laccadive Sea, 930 froa., "Investigatoll" 
1 specimen. 

8° 43' 30" N., 76° E., oft Travancore Coast, 400 fms., " Investiga­
tor", 1 specimen. 

Cargados, 30 fma., "Sealark", 1 specimen. 
Mauritius, over 80 fms., " Sealark ", 1 specimen. 

In view of the adequateness of the description of this species, given 
by Marenzeller and Doderlein, it need only be stated here that O. ambrosia 
Alcock, the description of which entirely agrees with one of my specimens, 
is undoubtedly synonymous with o. clavus. 

Caryophyllia arcuata M.-Edw. et H. 

Oaryophyllia arcuata, Marenzel1er, 1904:; Doderlein, 1913. 
Oaryopkyllia ephyala Aloook, 1898. 

Providence, 70 fms., " Sealark ", 2 specimens. 
Seychelles, 44 £ma., " Sealark ", 1 specimen. 
Saya de Malha, 300-500 fms.," Sealark ", 1 specimen. 

The two specimens from Providence are in good condition and agree 
in every respect with Marenzeller's description. In the specimens 
from the Indian Ocean studied by Marenzeller, as well as in those among 
my material, the callcle is deeper than it is in spp.cimens from the Mediter­
ranean, described by Lacaze-Duthiers. 

[ 3 1 B 2 
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Oaryopnyllia epnyala .A.lcock is undoubtedly synonymous with o. 
arcuata; Marenzeller is also of this opinio.n. 

Caryophyllia cincticulatus (Alcock). 
? P4eoocyath'l.l-B cin.cticu14ttu:, Alcock, 1898. 

13° 17' N., 93° 7' E., Andaman Sea, 90 fms., "Investigator" 
1 specimen. 

Saya de Malha, 150 £ms., "Sealark ", 1 specimen. 
Providence, 70 £ms., "Sealark ", 1 specimen. 

Alcock in describing this species put a query in front of the name and 
it therefore seems that he was rather doubtful as to its generic name. 
The genus Thecocyathus was established by Milne-Edwards and Haime 
and is, according to them, a.o. characterised by the presence of "plu­
sieurs couronnes de palis." In Pourtales' figure of Thecocyathus cyltn­
draceus two rings of pali are' clearly visible, but in Alcock's figure of 
Th. cincticulatus only a single ring of pali is evident. Alcock writes : 
" In addition to the true pali there is an outer crown of almost paliform 
thickenings of the edges of the 9 or 10 principal septa," but th-cse thicken­
ings are not present at all. The inner edges of the septa are markedly 
wavy, as is quite evident from Alcock's figure as well as from my speci­
mens. Seen from above this inner edge seems to be thickened, but in 
reality it is sharp and does not in the least resemble a paluso The 
single row of pali, arising only in front of the septa of higher order, 
immediately removes this species from Thecocyathus and places it in the 
genus Oaryophyllia. 

Gardiner described Trochocyathus cincticulatus from South Africa 
(Thecocyathus is often regarded as merely a subgenus of Trochocyathtts). 
This seems to be a different species than Alcock's as it has pali in front of 
the primary septa. 

Caryophyllia cincticulat'l,lS is closely ~llied to O. cyathus from the 
Me~iterranean, which is also recorded by Marenzeller from South Africa. 
The principal difference seems to be that in O. cyathus the pali are much 
thickened in older specimens, whereas in C. cincticulatus they have the 
form of thin wavy ribbons. Moreover the fine undulating lines on the 
epitheca distinguish the present species from o. cyathus. 

Caryophyllia gigas, n. 8p. 

(Plate II, figs. 1, 4.) 

Mauritius, 100-200 fms., "Sealark", 1 specimen. 
This single specimen is gigantic "in size for a Oar'IJophyllia. It is broken 

off from its base and if the break has taken place near the base, which 
seems probable, its height is slightly over 10 cm. The diameter near 
the base-is about 8 mm., but owing to Borne irregularities this could not 
be measured with absolute certainty. Although somewhat irregularly 
curved, the corallum widens gradually and regularly towards the calicular 
margin, becoming at the sanie time more and more elliptical in cross ... 
section. At the margin it has a diameter of 40 X 32 mm. There are ] 2 
principal se:pta of similar size a.nd form; these are therefore the sepra 
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of the first and second orders. They are exsert for about 3 mm. above 
the margin. Their margins are entire, showing no waves; the septa are 
thin and are no thicker near the periphery than at their inner margin; 
their sides are covered with blunt granules, which are arranged more or 
less in rows perpendicular to the septal edge. These principal septa 
reach nearly.as far inwards as the inner side of the pali and are at this 
point very close to the co~umella: The septa of the third order only differ 
from the principal septa in being somewhat narrower and less exsert. 
The septa of the fourth order are smaller than, but do not differ in form 
from the tertiaries except by the pali being in front of the quaternaries. 
These pali are separated from the septa by a well marked, though not 
very deep, incision. The septa of the fifth order are narrower than the 
quaternaries. They are all present, so that, there being no septa of the 
sixth order, the total number of septa is 96. Those septa of the fifth 
orq.er adjoining the principal septa are broader and more exsert than 
those adjoining the tertiaries and they are more exsert than the quater­
naries. All these septa of higher order are, like the principal septa, 
covered with granules. The pali, of which there should be 24 in all, are 
broad., thin plates, the edges of which are straight and the sides of which 
are covered with granules. The columella is formed by a dozen irregularly 
curved ribbons. The pali may extend between the lobes of the columella, 
so that there is no sharp demarcation between pali and columella, as is 
found, for example, in Oaryopkyllia clavus. The surface of the columella 
is about 5 mm. below the upper edge of the pali. The depth of the calicle 
is about 16 mm. 

Ribs are faintly visible as mere striae over the whole of the outer 
surface, except in places covered by other animals. I t is only in the 
upper part, down to about 15 mm. from the calicular margin, that the 
ribs are well developed. They have a rather sharp crest in the middle, 
without any denticulations. The ribs corresponding to the principa.l 
septa project rather more than the others; those corresponding to the 
septa of the fifth order are usually only indicated by slightly projecting 
crests, so that an alternation in size of the ribs is plainly visible. 

Pourtales in describing the genus Thecocyathus mentions hollow roots, 
starting from the interseptal chambers, not visible externally, and 
forming a concentric circle round the original base of attachment. As 
the coral grows, new roots are formed and a new circle, concentric with 
the preceding, arjses .. He gives some excellent figures of these peculiar 
structures (Ill. Oat. Mus. Oomp. Zool. IV, 1871, pL v, figs. 3 and 4). In 
Oaryopkyllia (Thecocyatk1.ls) cincticulatus Alcock also found a series o~ 
diverticula from the interseptal spaces. Similar structures are present 
in Oaryophyllia gigas; they are clearly visible where the coral i8 
broken off from its base, although they are not so regularly arranged 
as in Pourtales' figures. The regularity in their formation is also 
disturbed by two young corals attached to the base of the specimen. 
These young corals are to some extent overgrown by the subsequently 
formed roots and in consequence look like buds. I do not, however, 
think that they are buds, because these never occur in Oaryophyllia 
and, moreover, some more young corals have attached themselves higher 
up on the wall of the specimen. 
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Acanthocyathus grayi M.-Edw. et H . 
.. 1cf}.nthocyath,UJ grayi, Alcook, 1893 and 1898. 

[VOL. XXXIII, 

15° 25' N., 93° 45' E., off C. Negrais, Burma, 40-49 fms., " Inves­
tigator ", 9 specimens. 

Andamans, 53 fms., "Investigator", 1 specimen. 
8 miles W of Interview Island, Andamans, 45-270 fms. " Inves­

tiga tor ", 1 specimen. 
Off Port Blair, Andamans, 100 fros., " Investigator ", 1 specimen. 

The locality of the type-specimens of Milne-Edwards and Haime is 
unknown. Alcock reported the species from the Andamans and it is 
also found in the East Indies. The full-grown specimens are entirely 
free, but younger ones are attached by a narrow base that seems to break 
off later on. Of two small specimens in the present collection the one is 
attached to a piece of shell, the other to a Serpulid. 

Deltocyathus andamanicus Alcock. 
Deltoc1Jathu . .., andamanic7.t8, Alcook, 1898; Vaughan, 1907. 

Off Andamans, 185 £ma., "Investigator ", 1 specimen. 
This specimen agrees in every respect with Alcoc]r's specimen from 

the same locality. 

Deltocyathus .rotulus (Alcock). 
Troe1tocyathU8 rotululf, Alcock, 1898. 

8° 53' 15" N., 81° 20' 30" E., East of Ceylon, 1,086 £ms., " Inves­
tiga tor", 1 specimen. 

This species is best included in the genus Deltocyathus. It closely 
resembles D. magnificus Moseley, but can immediately be distinguished 
from the latter by ita margin which is scallopped by the exsert septa 
and costae, whereas in D. magnificus the septa are not exsert and the 
margin is simple. According to Alcock "this singularly beautiful species 
has no close resemblance, except in general shape, to Deltocyathus ". 
It can indeed be easily distinguished from D. andamanicus, but it is 
nevertheless a species of Deltocyathus. Milne-Edwards and Haime who 
established the genus Deltocyathus write: "Sous les autres rapport.s, Ie 
Deltocyathe .parait se rapprocher des Trochocyathes; mais la base 
pedicellee de ceux-ci et leur fossette calicinale toujours bien marquee les 
en distinguent tout de suite." It is somewhat doubtful whether the 
peCdcellated base is really a distinguishing character. Moseley mentions 
one out of a great number of specimens of D. magnificus " with a most 
distinct pedicle and scar of attachment that evidently remained fixed up 
to a period of full maturity." On the other hand Lindstrom and 
Pourtales do not mention any attached specimen. Alcock, however, 
reports in D. andamanicus a small central scar, a feature also found by 
Vaughan and which is also present in my specimen. Although traces of 
a former atta?hment may be left in some specimens and occasionally a 
full grown attached specimen may be found, the characters distinguishing 
Deltocyathus from Trochocyathus, as pointed out by Milne-Edwards and 
Haime, are valid and are even clearer in D. rotulus than in D. andamani­
CUS. 
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Paracyathus. 
Pourtal~s write~: "Like Oaryophyllia, this genus presents so many 

points of variation that it is very difficult to define a species." Quite a 
number of species of Paracyathus have been described and I feel very 
doubtful as to their validity. Owing to the amount of variation it is 
extremely difficult to recognize a species merely from a description. 
Duncan's descriptions are pa~ticularly inadequate. He describes any 
aberrant sp.ecimen as a new species. His numerous species from the 
M~diterranean seem to be all based on young and imperfect specimens. 
Like Lacaze-Duthiers and Doderlein I am greatly in doubt as to their 
validity. 

I have before me quite a number of different forms, most of which can 
be identified as known species, but a few are doubtful. 

Paracyathus pulchellus Philippi. 

(P1ate I, fig. 7 ; Plate II, fig. 2.) 
Puracyathus pulcllf.llv." Doderlein, 191~; Gravier, 1920. 

Mauritius, over 80 fros., "Sealark", 1 specimen. 

This is a fine specimen undoubtedly belonging to the above-named 
species, which was previously known only from the Mediterranean, 
Atlantic and West Indies. 

Paracyathus stokesi M.-Edw. et H. 

(Plate I, figs. 1-6; Pla.te II, fig. 3.) 
Paracya,thu8 ~trJkesi, Milne-Edwards et Haime, 1848. 

8° 51' 30" N., 81° 11' 52" E., off Ceylon, 28 fms., " Investigator", 
2 specimens. 

Puri Beach, "Investigator" , 1 sp ecimen. 
W of Mangalore, 26-31 fIns., " Investigator", 12 specimens. 
Off Akyab, Arracan Coast, 17 fms., ,,, Investigator ~', 7 specimens. 
Entrance to Palk Strait, 3 miles N. N. W of St. Pe dro, 6-8 fms., 

" Investigator", 1 specimen. 
6° l' N., 81° 16' E., S. of Ceylon, 34 fms., "Investigator ", 2 

specimens. 
Mergui, 3 specimens. 

The type-specimen of Milne-Edwards and Haime was from an un .. 
known locality. Typical specimens in the present collection conform 
entirely to the original description and figure, leaving no doubt regarding 
the identity and, therefore, the locality of the species. This species has 
had no further mention by later authors. Perhaps some species, 
described later, e.g., P. caemleus Duncan, are synonymous with Pa,1'a­
cyathus stokesi. This is undoubtedly the case in P. rotundat11s Semper. 

A typical specimen is attached by a rather broad, expanded base, 
above which it is narrowed into a, pedicle. It then spreads out regularly 
towards the calicular margin. Ribs are faintly visible externally over 
the whole surface. They are broad, round, scarcely projecting, separated 
by very narrow grooves and covered with blunt granules. All the ribs 
are equal in size. Towards the base of the coral they become less and 
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less visible, until on the base they are hardly visible or may be recognized 
only by the rows of grannIes. Near the calicular ma.rgin the principal 
ribs, corresponding to the septa of the first, second, third an~ fourth 
order, project more than the intervening ones; there is thus a very 
apparent alternation. Near the margin the ribs have a sharp edge, 
while lower down they are rounded. 

Although the pedicle is cylindrical, the calicle is oval. The relation 
between the short and the long axis is as 7 : 10. The margin of the calicle 
may even be somewhat inwardly clU'ved along the longer side of the oval. 
The longer axis is on a lower level than the shorter. 

The fifth order of septa is nearly always complete. The principal 
septa, i.e., those of the first and second order, are exserted above the 
calicular margin for 2 mm. at the most and may be scarcely exsert at 
all. The exsertion of the other septa diminishes according to their 
order, but even those of the fifth order may be exsert for 1 mm. The 
septal edge is entire, sharp and often somewhat undulating, with very 
small waves, so that striae perpendicular to the edge may be distinguished 
on the faces of the septa. The septa are, in addition, densely covered 
~th blunt granules. In places, where septa have been broken, they 
appear to be thickest near the wall and that from there they gradually 
become thinner towards their inner edge. The principal septa, although 
thicker than the adjoining interseptal space, are rather thin. Without 
taking the granules into consideration, the septa of the third order are 
at the most as thick as the adjoining space. 'Ihe septa are broadest 
at the level or slightly below the level of the calicular margin. The 
septa of higher order are similar to the principal septa in form and shape, 
but differ from them in being smaller in every way. 

The pali in front of the principal septa have' on the whole the form 
of flat lamellae, somewhat pointed at their upper ends, whence they are 
directed almost perpendicularly or more gradually into the interior of 
the calicle. The incision between these pali and the septa is not deep. 
'The principal pali are often divided by incisions into two or three lappets. 
The part of the principal .septa projecting above the upper end of the 
palus is about twice as long as the pal us. The pali corresponding to the 
tertiaries are more divided into lappets than are the principal pali; other­
wise they are similar to the latter. They reach to a higher level, so that 
the part of the septum above them is almost equal in height to the paluso 
The pali of the quaternaries again are about twice as high as the upper 
end of the septum; these pali are, divided into about 5 or 6 lobes, the 
upper lobes being broader and the lower lobes either narrow or merely in 
the form of small columns. Further at the lower end of the pali of the 
third order, one or two of these small columns is present and there may 
also be one !1t the lower end of each of the principal patio The quater­
naries fuse with the tertiaries; in the majority below the point of fusion 
there are two more small columns. The septa of the fifth order are 
sho~t and soon fuse with the quaternaries. Their edges are usually 
entIre, but there may be one or two palus-like protrusions immediately 
in ,iront of the place of fusion. When the septa of the fifth order are 
absent and those of the fourth are short, th.e latter are of a form resem­
bling that which is otherwise characteristic of the fifth order. 
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The columella. is oval, concave, and is formed by a numbe:r: of small 
cdlumns that are pJaced more or less closely together. These columns 
of the columella are exactly like the inferior pali and there is no limit 
between the columella and the crown of pali, so that the columella 
seems to be continuous with the septa of the third order. 

The largest specimen of the collection is 26 mm. high; the diameter 
of its pedicle is 7 mm.; the longer axis of the calicle is 19 and the shorte:r; 
13 mm.; the boitom of the calicle is 8 mm. below the upper edge of the 
septa in the shorter axis. 

The general shape of the coral is extremely variable. Some specimens 
are rather slender with a long narrow pedicle, while others are almost 
cylindrical. The ribs, except near the calicular margin, may be hardly 
or not at all distinguishable. In other specimens the ribs extend as highly 
projecting ridges over the greater part of the outer surface and in these 
instances the alternation is very marked. The two axes of the calicle 
may be almost on the same level and the calicle may be almost round 
instead of oval. The septa are more or less exsert. The interior of the 
calicle shows a greater constancy. 

Paracyatbus pruinosus Alcock. 

(Plate I, figs. 9, 11; Plate II, fig. 6.) 

Parar.',Jathus pruino8U8, Alco~'k, 1902. 

Saya de Malha, 150 fms., " Sealark", 13 specimens. 
Although differing somewhat in general form from Alcock's figure, 

I have no doubt that the specimens before me belong to this species. 
Alcock's specimens seem to be attached to a rather narrow base, from 
which they spread out gradually towards the calicular margin. I have 
only one specimen exhibiting a somewhat similar shape. The remainder 
expand from a stout pedicle which is attached by a broad, encrusting 
base; the longer axis of their oval calicle is on a considerably lower 
plane than the shorter. Otherwise the specimens agree entirely with 
Alcock's description. 

It is possible that Paracyathus pruinosus is synonymous with P. 
porphyreus Alcock (1893); further, Folkeson's description and figure 
of P. porphyreus .are almost applicable to my specimens, but as I am not 
fully convinced, I prefer to identify the present specimens as P. pruinosus. 
It is possible that P. liJuensis Gardiner is a young specimen of P. 
pru~nosus. 

Paracyathus inucus Duncan. 

(Plate I, fig. 8; Plate II, fig. 5.), 
Para(.yath'u.1I inci.·icus, Dn nca1J, 1886; Alcock, 1893. 

170 27' N., 71<> 41' E., Arabian Sea, 56-58 fms., " Investigator "~ 
2 specimens. 

Andamans, 53 fms., " Investigator", 1 specimen. 
With some hesitation I identify three specimens as belonging t.o t.his 

species. It is evident that my specimens are only young ones. Septa 
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of the fifth order are found only in one system of the largest specimen. 
In one specimen the costae are, as indicated in Duncan's description, 
small, nearly equal~ rounded, barely projecting, and sparsely and minutely 
granular. In this specimen the costae extend over the whole outer 
surface of the corallum. In the second specimen the costae are visible 
as minute striae in the basal part. Nearer the calicle they project more, 
.the alternation is distinct, and there are no granules. In the third 
specimen neither costae nor granules are visible in the lower part of the 
corallum, while near the calicle the costae project, alternate distinctly, 
and are sparsely covered with granltles. 

Over their whole extent the septa are thin, much thinner than the 
interseptal spaces adjoining them; they are covered with pointed gran­
ules. According to Duncan the pali in front of the primaries and secon­
daries are small and one-lobed and those in front of the' tertiaries 
resemble the outer papillae of the columella. In my specimens the 
single lobe in front of the principal septa also resembles a papilla of 
the ~olumella, a fact which may be ascribed to the youth of my 
speCImens. 

Bathyacbs symmetrica Moseley. 
Bathyactis symmetrica, Moseley, 188]. 

11° 16' 30" N., 92° 58' E., Andaman Sea, 669 fms., " Investiga­
tor", 1 specimen. 

18° 18' N., 93° 25' E., Bay of Bengal, 843 fms., " Investigator", 
4 specimens. 

Balanophyllia imperialis Kent. 

Balanophyllia imperialis, Saville Kent, 1871 ; van der Horst, 1922. 

6° l' N., 81° 16' E., S. of Ceylon, 34 fms., "Investigator", 15 
speCImens. 

Balanophyllia affinis (Semper). 

Balanophyllia affinis, van der Horst, 1926. 

6° l' ~., 810 16' E., S. of Ceylon, 34 £ms., "Investigator ", 4 
speCImens. 

150 25' N., 93° 45' E., off C. Negrais, Burma, 40-49 fma., " Inves­
tigator ", 1 specimen. 

Entrance to Palk Strait, 3 miles N., N. W of St. Pedro, 6-8 fma., 
" Investigator", 1 specimen. 

Balanophyllia bairdiana l\f.-Edw. et H. 

(Plate I, fig. 10.) 
Balanophyllia bairdiana, l\Ioseley, 1881. 

Puri Beach, " Investigator", 7 specimens. 
rrhese 7 specimens are attached to a Gorgonid. Though their bases 

touch each other, they have not fused. They lack the fine teeth on the 
ribs, characteristic of typical B. bairdiana. 
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Balanophyllia parallela (Semper). 

Balanophyllia parallela, van der Horst, 1922. 

26° 22' N., 56° 10' E., Persian Gulf, 48-49 fms., " Investigator ", 
2 specimens. 

Palk Strait, " Investigator", 1 specimen. 
15° 25' N., 93° 45' E., off C. Negrais, Burma, 40-49 fros., " Inves­

tigatol' '!, 2 specimens. 

Balanophyllia cornu Moseley. 
Balanophyllia cornu, Moseley, 1881. 

Off Akyab, Arakan Coast, 17 fms., " Investigator ", 2 specimens. 
26° 22' N., 56° 10' E., Persian Gulf, 48-49 fms., " Investigator ", 

1 specimen. 

Endopachys grayi M.-Edw. et H. 

Endopachys grayi, MilnE'-Edwards et Haime, 1848; Semper 1872. 

26° 22' N., 56° 10' E., Persian Gulf, 48-49 fma., "Investiga­
tor ", 1 0 specimens. 

StephanophyIlia complicata Moseley. 

StephanophylUa complicata, M.oseley, 1881. 

Saya de Mallia, 125 fros., " Sealark", 2 specimens. 
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EXPLANATION OF PLATE I. 

FIGS. 1-6.-Paracyat~us stokesi M.-Edw. et H. 
FIG. 7.-Paracyathus pulckellus Philippi. 
FIG. 8.-Paracyathus indicus Duncan. 
FIG. 9.-PaJvJ,cyathus pruinosu~ Alcock. 
FIG. IO.-Balanophyllia bairdia'lla M.-Edw. et H. 
FIG. ll.-Paracyathus pruinosu~ Alcock. 
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EXPLANATION OF PLATE II. 

FIG. l.-Caryophyllia gigas, n. sp. 
FIG. 2.-Paracyathus pulchellus Philippi. 
FIG. 3.-Paracyathus stokesi M.-Edw. et H. 
FIG. 4.-Caryophyllia gigas, n. sp. 
FIG. 5.-Paracyathus indicus Duncan. 

FIG. 6.-Paracyathus pruinosus Alcock. 
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NEONIPHARGUS INDICUS (CHILTON). AN INDIAN FRESH-WATER 
AMPHIPOD. 

By K. STEPHENSEN (Zoological Museum, Oopenhagen, Denrna'rk). 

Some time ago Mrs. E. W. Sexton of the Marine Laboratory, Plymouth. 
sent me some Indian fresh-water Amphipods, collected by Mr. R. Senior 
White, F.R.S.E., 1\lalariologist to the Bengal Nagpur Railway, India, 
and begged me to examine them. 

They turned out to belong to the genus NeoniphalJogtts. Th.e specieR 
is, however, not new to science, as it has been. described by Chilton 
under the name of N iphargus indicus (see below) . Nevertheless the 
find is very interesting, as the present specimens were found in a seepage 
spring skeletonizing leaf debris, whilst the type-specimens were secured 
in a coal mine. Probably all the other Neonipharg'us species live in 
surface-waters, not (-like most of.the Niphargus species--), in subterra­
nean waters. 

Genus Neoniphargus Stebbing. 
Neonipharyus, Stebbing, Trans. Linn. Soc. London, (2) VII, p. 424 (1899). 
Nipll,argus, G. M.. Thomson, Proc. Royal Soc. Tasmania, 1892 (1893), p. 67. 
Unamelita, Sayee, Proc .. Royal Soc. Victvria, XIII, p. 238 (1901). 
Neoniphargus, Stebbing, Gammaridea; Dus T·ierrdt;h, 1906, p. 404. 
Neoniphargus, Geoff. Sm~th, T,'ans. Linn .. Soc. London, (2) XI, p. 73 (HJOH). 

The genus NeoniphalJ'gus was established by Stebbing (l~ c. 1899) 
in oI'der to accommodate Niphargus montanus Thomson' (l.c. 1892~ p. 7U, 
pI.' vi, figs. 1-13)1, as the only species. 

Type-species.-N. thomsoni Stebbing 1906, p. 404 (==Nil J/ta'/:qus 
montanus Thomson, l.c. 1892). "Agrees very closely \vit.h N. ?/Ul1:" 
(Smith, l.c. 1909,' 'p. 76). Found in Tasmania, swampy ground near t.op 
of Mount Wellington, about 1,200 ID. (Thomson, 1892; Smith 190H, 
p. 76). 

Later on the following additional species were established. ]\7 eO'1t i­
phargus (Unarnel1,'ta) spenceri (Sayee); Sayce (l.c. 1901, p. 23~, figH.), 
" A.grees most closely with N. tasmanicus " (Smith, 1909, p. 76). FOWlU 
amongst spongy moss at the source of a spring running into Wallaby 
Creek, Plenty Ranges, Victoria, about 600 m., and Lake Petrarch, 
Tasmania, about 900 m., (Sayee, l.c.)-Lake Petrarch, Tasmania (Smith, 
1909, p. 76). 

N. fultoni Sayee, Proc. Royal Soc. Victoria, Vol. 14, 1902, p. 57, figs. 
Found ~n a spring at Collin's Coach stage, near to Wood's Point, Victoria, 
about 930 m. 

N. yuli Smith (l.c. 1909, p. 73, figs.). Yule's Lake on the top of Bell 
Lomond, Tasmania, about 1,200 m. 

N. exiguus Smith (l.c. 1909, p. 74, figs.). In weed and mud in L:;IDull 
stream near Huntingfield, Tasm~nia. 

1 I ha,ve not had access to Thomson, l.c., and know it only from the review in Stebbing, 
l.o., 1906, p. 404. 

[ 13 ] o 
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N tas1nanieus Smith (l.c. 1909, p. 74, figs.). In the littoral zone 
of the Great Lake, Tasmania. . 

N 1vellingtoni Smith (l.e. 1909, p. 75, figs.). Under stones and in 
small streams on the eastern face '0£ Mount Wellington, Ta.smal1ia, 
about 900 m. 

N. alpinus Smith (l.c. 1909, p. 75, figs.). In mountain tarns on the 
West Coast (Mt. Read), Tasmania, about 900 m. 

N nige'/" Smith (l.c. 1909, p. 76, figs~). Under stones in Lake Perry, 
Harz Mountains, Tasmania. 

N 'ripens1;s (n. sp. 1) Smith, Naturalist in Tasmania,l 1909, p\ 8~, 
:fig. 20. 

N indicus (Chilton), see below. 
N aranchialis Nloholls, Jo·urn. Royal Soc. NT Aust1·al.,1 Vol. 10, 

1924, pp. 105-111, figs. (W Australia). 
N westralis Chilton, ibid. Vol. 11, 1925, pp. 81-84, figs. (Darlington, 

W Australia). 
N obrieni Nicholls, ibid. 2 Vol. 12,1926, p. 79 seq., figs. (W. Australia). 
Thus the genus comprises 13 (14 1) species, all except one (N indic'Us, 

from India) found in fresh-water in Australia or Tasmania. 
The best description of the genus is no doubt that given by Smith 

(1909, p. 73). . 
N eonipha!fgus is very closely allied to N iplta'rgus (for N ipltarg'u.s sec 

StehLing, l.c. 1906, p. 405, or Cheirreux and Fage, Amphipoues (lluu'ftc 
de France, No.9, 1925, p. 208) ; the most important differences are t.he 
follo,ving :-

N eoniplta'rgu8. 
N·iphargus (according 

to CheYl'cux and }'age, 
1925, p. 208). 

Luv ... cr lip, iuucr lobes Not distinct. Distinct. 

Mandibles, 31'd joint of palp Shorter than 2nd join t. Longer than 2nd jojnt. 

l\Iaxilla ], the right and the left Difterent. 
palp. 

Maxillipedes, inner margin of Not spiny. 
outer plates. 

AI{ke. 

Spiny. 

Pcrciopods 1-2, 6th joint Not broader than 5th joint. Broader than 5th joint.2 

lJropod 3, 2nd joint of outer Minute or quite missing, Long (&') or short (~h 
ramus. never long. always present. 

Pereiopods 1-2 have the dactylus unguiculate in both genera. 

1 I have not had ace"ess to these papers. 
~ The 5th and 6th joints are equally hro8,d (at all events in perciopod 1) in some speoies. 
N. phiUppensis Chilton. Philippine Journ. Sci., Vol. XVII, 1920, p. 515-521, figs. 

(Philippine Islands). 
N. chilkensi8 Chilton, Mem. Ind. M'UIJ., ·Vol. V, 1921, pp. 531-535, figs. (Chilka Lakt), 

India,; .H one of the commonest species.") 
N. australienBiB·Chilton, Re.c. Austral. Mus., Sydney; Vol. XIV; 1923. pp. 79.81, figs. 

(New South Wales). 
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The morphological differences are frequently accompanied by a 
difference in habitat; the species of N eonipltar,qus . live nea,rly always in 
surfac.e waters (lakes, streams, ta.rns), the N i phar,qus . species in su b­
terranean waters or in springs. 

The present species differs in several details from the diagnosis of 
the genus, _but these differences are probably partly due to the fact 
that the characters in question are only ,vith difficulty 3.Rce.rtained, 
and no doubt minor details have been overlooked. 

Neoniphargus indicue (Chilton). 

}{ipllargus in-dicus, Chilton, Rec. Ind. ]lus., XXV, pp. 195.96, 3 figs. \192:1). 

Desc'rilJtion of J(?), about 5 mm. 
The sex of the specimens could not be ascertained with certainty; 

there are no ~ with marsupium ill the nlaterial. Head (fig. I, Oeph..) 
longer than segment I, ocular lobe rounded. Eyes could not be traced. 
Back evenly vaulted, with a few setae, especially near hind margin of the 
segments; on the urosome segment~ there are both spines and setae 
(fig. 4,. U ros.) 

ACClSS./la..s. 
'fEXT-FIO. l.-Neon'ipltargus indicu8. Head (()eph.). Antenna 1-2 (A. 1-2) and pel'eiOpOOR 

1-2 (P. 1-2). Access. Jlag.= Acressory flagelluDl of antenna 1. 

Antenna (fig. I, A. 1) a:bout half as long as mesosome, not very setose ; 
1st joint of peduncle he~vier and pot much shorter than the two ne~t 
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joints combined. Accessory flagellum short, 2-articulate, 1st joint 
a,bout twice as long as 2nd joint, Flagellum about Ii· time as long 'as 
peduncle, 15-20-articulate. In a few cases 1st and 2nd joints of flagellum 
are not separated from one another, and then these 1st and 2nd joints 
combined are twice as long as the next joint. The joints of flagellum 
have sensory organs (calceoli ?), each ending in a long narrow apex .. 

Antenna 2 (fig. 1, .A. 2) somewhat shorter than antellna. 1. 1st 
joint of peduncle very large, globular; 2nd joint has a rather long pro ... 
jection, containing the opening of the antennal gland; 3rd joint short; 
4th and 5th joints rather long, 8ubequal. Flagellum a little shorter 
than peduncle, has about 9 joints. 

, ....... 
, ------

L . .sup. 

L. in! 

/vi d~ :A 

TEXT-FlO. 2.-Neonipha1!Jus indicu,q. Mandibles (Md., ,';:right. IDi\lldible, J¥Jd. l.=left 
manoil:le, uPl)er lip (L. 8Up.) anc1lowf'r lip (L. hlf.). 

Upper lip (fig. 2J L. Slip.) 'large, apically rounded. Posterior lip 
(fig. 2, L. 1'nf.) with the two halves very little gaping, apically rounded, 
with spines on median margin and with about 8 minute protuberances 
on lateral margin. No distinct inner lobes. 

Mandibles (fig. 2, Md.) very heavy and strong. The left mandible 
(fig. 2, Md. l) has,· the cutting edge divided into 6-7 strong teeth; lacinia. 
mobilis long, with 5 teeth. Spine row consists of 4 pairs of strong dentate 
spines (each pair cOl1sisting of 1 larger and 1 smaller spi~e), B:nd· ab.out 
5 small plumose ·hairs. Mola,r process heavy, at upper distal co:ttler h~R 
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a strong, c~ved, pecti.nate spine, and at lov.rer dista.l. corner a plumose 
seta.. The rIght mandIble (fig. 2, Md. r.) has the cut.tIng edge cleft int.o 
t~o strong teeth; lacinia mobilis has apically 4 teeth. Spine row con­
SIsts of 3 Blnall and 3 longer pectinate spines, 2 of them very strong. The 
:e~t of the man~r?le not different from left mandible. Palp long, 1st' 
JOInt short, 2nd Jomt three times as long as 1st. 3rd joint. much shorter 
than. 2nd joint, apic_ally narrower. 

l'EXT .. FIG. 3.-Neoniphargu8indicU8. Maxilla 1 (Mx.l); the left Maxilla (Mx.l, I.) and 
the apex of the palp of the right maxilla (Mx.l., palp, r.), Maxilla 2 (If'l:l. 2) and 
Maxillipeds (Mxp.). 

Maxilla 1 (fig. 3, Mx. 1). Inner lobe short, narrow, apically with 
two plumose setae. Outer lobe much broader, apically with 8 spines, 
v~z., 2 strong bifid spines, 4 long and 2 shorter pectinate spines. Palp 
2-articulate, 1st joint being very short; apically (left mandible, fig. 3, 
M;r. 1, l.) 1 rather fine spine and 6 spine-teeth, or (right mandible, 
fig. 3, Mx. 1, r.) 6 simple spines. 

Maxilla 2 (fig. 3, Mx. 2). The lobes are of equal breadth. Inner 
lobe has about 10 strong and a similar number of finer spines; t,he 
proximal strong spine is longer and heavier than the others. Outer 
lobe has. a similar armature, but all the spines are longer than t.he corre­
sponding ones of inner lobe", and the proximal strong spine is not diff~r~nt, 
from the others, 
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Maxillipeds (fig. 3, Mxp.). Inner plate about as broad a.s outer 
plate, reaches a little beyond 1st joint Df pa]p, apically rounded truncate, 
with 3 spine-teeth and 7 spines at apex, and hairs and 4 spines on median 
margin. Outer plate reaches to middle of 2nd joint of palp; apically 
there are 6 spin e.-teeth , but probably no other armature. Pal}) has 2 
first joints rather broa,d, 2nd joint about twice as long 1st joint; 
1st joint has only one, 2nd joint numerous setae on median margin, 3rd 
joint about i as long as 2nd joint and somevthat narro'w'er; apically there 
is a blunt, rounded, finely-haired process or, rather, plate, much shorter 
than that of N (U1'la1nelita) spence'ri Sayce (l. c. 1900, p. 241, pI. 40); 
a similar process has not been recorded in any of the other species. 4th 
joint curved, strong. 

Branchiae are simple sacs. 

/Hos. 

/ UY"0.50me 

---1) 
TEXT.~IO. 4.-Neoniphargu8 indic'U8. Pereiopods 3·7 (P. 3= side-plate of pereiopod 3), 

eplmera] parts of the metasome segments (Ep. 1·.3), urosonlC in dorsal view with the 
nropndR and telson(urosome) and in lateral view (urol~' ~. 

Pereiopod 1 (fig. 1, P. 1) has side-plate rounded rectangular, like those 
of pereiopods 2 ... 3. 4th joint has inferior corner produced into a rou"nded 
lobe provided with fine setae. 5th joint rounded tria,ngular, rather 
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broad, with hind margin produced into a hairy lobe like that of 4th joint. 
6th joint rounded quadrangular, subchelate, with palm somewhat obliqll~ 
and not defined from the curved hind margin, except that 4 strong spines 
are p~aced opposite the apex of dactylus. Dactylus strong, feebly 
curved. 

Not only In pereiopod 1 but also in pereiopod 2 the hInder surfac~ 
of 3rd or 4th to 6th JOInts is densely beset wIth fine hair~. 

Per~lopod 2 (fig. 1, P. 2) not very different from perelopod 1, but 
lliore elongate, especially in 5th and 6th joints and palm more trans­
verSe and distinctly marked off from the rounded lobe at the end of 
dactylus. 

Pereiopods 3-4 alike (fig. 4, P. 8--1-), longer than pereiopod 2. Side­
plate of pereiopod 4 as broad as deep, with a moderately deep excavation 
in hind-margin; inferior fore-corner tectangular, inferior hind-corner 
rounded, inferior angle of the excavation rectangular. Dactylus Inocler­
ately strong, with one spine on hind-margin. 

Pereiopods 5-7 (fig. 4, P. 5-7) slightly increase in length fronl 
pereiopod 5 to pereiopod 7 ; pereiopod 5 longer than pereiopod 3-4. Side­
plate of pereiopod 5-6 slightly bilobate. 2nd joint in all 3 pairs oval; 
4th to 6th joints subequal in length. 

Inferior hind-corners of metasome segments 1-3 (fig. 4, E}J. 1-.3) 
rectangular. 

Uropod 1 (fig. 4, u'I"oso'tne) has ranli subequal in length, a trifle shorter 
than peduncle. Uropod 2 much shorter than uropod 1, with inner 
ramus a little longer than outer ramus, "rhich is as long as peduncle. 
Both these two pairs of uropods strongly spinose. lJropod 3 (fig. Li, 
U'I'os.) about as long as uropod; outer ramus more than twice as long a.H 
peduncle, with spines on outer margin and spines and plulnose setae 
on inner margin. There is no apical joint; the single joint of onter 
ramus terminates in 4 spines. Inner ramus very· short, suboval, apically 
with 1 or 2 spines. 

Telson (fig. 4, uro~o)ne) has the sides almost parallel, deeply cleft; 
each of the two lobes has 2 dorsal spines and 3 apical spines. 

Occur'l°ence.-The specimens described above were secured at J3adaIll­
pahar, Morbhang State, Orissa (India), in a seepage spring at cn. 400 111. 

The finder, Mr. R. Senior '¥bite writes, that" they "rere skeletonizing 
leaf debris-mainly Shorea robusta. I have examined hundreds of 
similar springs in various parts of India without noticing Amphipod~ 
before." 

rfhe type-specimens of Chilton ,vere found in a pit (dppth about 
100 In.) in the J anuria Colliery in the Thana of J anuria in the .AI'3a.lll;ul 
Sub-Division (Bengal), 





NOTES ON SOME HITHERTO UNKNOWN INDIAN 
HYMENOPTERA. 

By ATuL CHANDRA SEN, M.Sc. 

(From the Entomologic'll Laborator,lJ, Zoological Survey of India, Oalcutta.) 

When I was working in the Entomological Section of the Zoological 
SUl'vey of India, Mr. S. Ribeiro, the Entomological Assistant, drew my 
attention to the fact that certain Hymenopterous insects have been 
recorded from one sex only by Bingham in the Fauna of British India, 
Hymenoptera, Volume I (1887). Since the publication of this work 
examples of the unknown sex have been obtained in India and are now 
in the collections of the Indian Museum. I record below the occurrence 
of the unknown sex of such insects, adding short notes on their structure. 

Family POMPILIDAE. 

Genus Pseudagenia I(ohl. 

Pseudagenia b;pennis Sauss. 

1887. Pseudagenia bipennis, Bingham, Fauna 0/ British India, Hymenoptera, 
p. 116 ; the male only. 

~. The female is stouter and larger than the male. The second 
:abdominal segment is twice as long as the third, while in the male the 

TEXT-FIG. 1.-P8eudagen·ia bipennis, ~ x 5. 

r 21 ] D 
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second abdominal segment is only slightly longer than the third. The­
clypeu8 and the sides of the face in front (the genae) are white; the 
wings, as in the male, are hyaline. The ovipositor is visible externally 
and is about 2 mm. in length ; it is thicker at the base and tapers in the 
distal region. 

Length 12 mm. Collected by Bingham in August, 1898 in Tenasserim, 
Lower Burma. There is only one specimen in the collection of the Indian 
Museum. 

Family SPHEGIDAE. 

Genus Larra Latr. 

Larra tisiphone Smith. 

1887. Lan-a tisiphone, Bingham, Fa'UfUJ of British India, Hymenoptera, 
p. 198 ; the fema.le only. 

r1. There is very little difference between the two sexes. In the male 
the abdomen is narrow and shorter than the head and thorax together. 

TEXT-FIG. 2.-Larra ti8iphone, c1 x 5. 

Length 9 mm. Collected by Bingham in December, 1897 in Tenas­
serim, Lower Burma. One specimen in the collection of the Indian 
Museum. 

Genus Crabro Fabr. 

Crabro paIitans Bingh. 

1887. Crabro palita'M, Bingham, Pauna. oj British I nelia, Hymenoptera, p. 329 ; 
the female onlY.1 

o. The male is much smaller than the female. The abdomen is much 
smaller than the head and thorax together, whereas in the female the 
abdoruen is as long as the head and thorax. Another striki~g difference 
bctweln the two sexes is that in the male there are no lateral spots 
on any of the abdominal segments. 
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Length 7 mm. Collected by Bingham in October, 1898 at Moulmein 
in Burma. Two specimens in the collection of the Indian 1\'luseum. 

TEXT-no. 3.-Orabro palitans, c1 X 5. 

Family APIDAE. 

Genus Anthopho'ra Latr. 

Anthophora crocea Bingh. 

1887. ~nthophOTa crocea, Bingham, Fauna 0/ British[ lfldia, Hymenoptera, 
p. 626 ; the male only. 

~. In the male the head and thorax are covered above 'With dense­
griseous pubescence but in the female the pubescence is of a rather blacker 

TEXT-FlO. 4.-Anthoph01'a crocea, ~ X is. 

tint. The two black patches, below the antennae, present in b()1h 1he 
scxes, are much larger in the f€male. Ffhe bands in the abdoDliIlnl 
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region in the female are of a deep red colour, whereas in the male these 
are yellow. Th~ dorsal surface of the abdominal segments (the tergites) 
in the male are convex but in the female they are more or less flattened. 

Length about 13 mm. Collected by Bingham in June, 1898 at 
Taungoo in Tenasserim. One specimen in the collection of the Indian 
Museum. 

I must express my sincere thanks to Mr. S. ·Ribeiro, who drew my 
attention to the above named Hymenoptera. My best thanks are also 
due to Lt.-Col. R. B. Seymour Sewell, I.1\I.S., Director, Zoological Survey 
-of India, for allowing me to work in his laboratories, and to Dr. H. S. 
Pruthi, Officer-in-Charge of the Entomological Section for his constant 
,guidance and advice in my research work. 



NOTES ON SCYPHOMEDUSAE IN THE INDIAN MUSEUM. 

By H. SRINIVASA RAO, M.A., D.Se., Assistant Supe-rintendent, Zoological 
Survey of India. 

(Plates III, IV.) 

The material on which these notes are based consists of occasional 
catches of medusae obtained from various sources since the year 1885. 
A great proportion has, however, been collected in recent years by the 
R. I. M. S. " Investigator " in the course of its cruises in the Bay of 
Bengal and the Arabian Sea. A few were obtained on the coasts of India 
by the members of the Zoological Survey and others. 

At the suggestion of Col. Sewell I commenced the study of the Indian 
l\fuseum Scyphomedusae in April 1926, but owing to frequent unavoid­
able interruptions the completion of the work has been considerably 
delayed. 

The present collection, though not large, includes representatives of 
all the orders of the Scyphomedusae except the Stauromedusae which 
are not known to occur in tropical seas. With the exception of a few 
medusae which have been preserved with care the collection consists 
of specimens which are incomplete or are very badly contracted. Conse­
quently the identification of specimens presented no small difficulties. 
Many of the examples are preserved in alcohol which renders the tissues 
of jelly-fish extremely brittle. Formalin (about 5-10 per cent.) is a very 
good preservative for medusae, and should be employed instead of 
alcohol. A very useful note on the collecting and preserving of medusae 
published by Mr. E. T. Browne may be consulted with advantage.1 

Although there have been several records of Scyphomedusae from the 
region of the Philippines and the Malay Archipelago, very few are known 
from the coasts of India and Burma. Our knowledge of medusae from 
the Indian region proper is due to Browne who has reported on the col­
lections from the Laccadives and Maldives, the Ceylon Pearl Oyster 
Banks, the Okhamandal Coast of Kathiawar, and the Indian Ocean 
(H Sealark ").2' A short paper on the Scyphomedusae of Madras by 
lVlahadeva Aiyar was published in 1911 with for the most part only 
generic identifications3 • This has recently been supplemented by Mr. 
M. G. K. Menon in a more or less complete account of the species of 
jelly-fishes occurring on the Madras coast. 4 

Judging from the collection in the Indian MuseuDl, which consists 
of 26 species belonging to 18 genera, it seems that the shallow ,vaters 
along the coasts of India and Burma a.re rich in Scyphomedusae, and it. 
is surprising that this group of aninlals has at.tract.ed so lit.tle attent.ion 

1 Browne, 'i'l'ans. Linn. Soc. London, X, pp. 166·170 (1906). 
2 Browne, 1:bid, XVII, p. 208 (1916). 
3 Mahadeva Aiyar, T. H.-SO'Il1c notes un tlte ScyplI01IIl'C/w:wf (1·1JjCldr(/8.-(~lIunliull 

Press, ]\tladras ,(1911). 
'Menon, M. G. K.-Bull. ()ori.1Jluscu'UI, lJjud1as (N. S.), ]1], 26 I'll, :> 1,1:-:. (H ~t) 

l 25 ] 



26 Records, of the Indian Museum. [VOL. XXXIII, 

hitherto. It is also evident that some species are casual visitors or semi­
permanent inhabitants of the estuaries, the deltaic areas, and lakes and 
backwa.ters on the coasts of India. A systematic survey of the coastal 
waters is certain to increase the number of species known from the Indian 
seas. 

In the preparation of these notes I have found the works of Mayer 
and Stiasny indispensable, and no student of this group can afford to 
miss them. 

In respect of the Rhizostomae I have followed the classification of 
Stiasny as emended by Uchida.1 

My best thanks are due to Dr. Gustav Stiasny of Leiden for going 
through my manuscript and suggesting various improvements, and to 
the skilful artists of the Zoological Survey of India for the drawings and 
photographs illustrating this paper. 

LIST OF SPECIES IN THE COLLECTION OF THE INDIAN MUSEUM. 

1. Periphylla hyacinthina Steenstrup. 
2. Atolla wyvillei Haecke!. 
3. Tarrtoya alata Reynaud. 
4. Tamoya sp. 

5. Ohiropsalmus quadrumanu.s L. Agas­
siz. 

6. Pelagia noctiluca (Forskal). 
7. Ohrysaora helvola Brandt. 
8. Ohrysaora melanaster Brandt. 
9. Oyanea capillata var. nozakii Kishi-

nouye. 

10. Aurelia aurita Lamarck. 
11. Aurelia 80lida Browne. 

12. Oas8iopea (?) frondosa (Pallas) 
Lamarok. 

13. Oa8siopea andromeda var. maldi. 
vensis Browne. 

14. Netrostoma typhlodendrium Schultze. 
15. Mastigia8 ocellata (Modeer) .. 
16. M aatigias albipunctata Stiasny. 
17. Mastigia-s sp. 
18. Mastigias papua var. sibogae Maas. 
19. Versura anadyomene (Maas). 
20. Thysanostorna thysanura Haecke!' 
21. Acromitu8 flagellatus (Haeckel). 
22. Acromitus rabanchoJu Annandale. 
23. Orambionella annandalei, sp. nov. 
24. Lobonema 8mithii Mayer. 
25. Lobonemoides sewelli, ap. nov. 
26. Rhopilema hispidium (Vanhoffen) 

Maas. 

Order CORONATAE. 

Family PERIPHYLLIDAE. 

Genua Periphylla Steenatrup. 

1910. Periphylla, Mayer, Medusae of the World, III, p. 543. 

Periphylla hyacinthina Steenstrup. 

1913. Pef'iphylla hyacinthioo, Kramp, Viden8k. Ned. fra Dansk Naturh. Faren. 
LXV, p. 277. 

1928. Periphylla hyacinthina, Bigelow, Zoowgica N. Y. Zool. Soc., VIII, p. 496. 

This species is represented by four much contracted specimens of 
which only one is more or less entire. The diameter of the bell is 70 mIll. 

There are twelve tentacles, and the rhopalia are mostly damaged. 
Marine Survey Station 120 (Bay of Bengal-15° 56' 50" N., SI° 30' 

30" E., 24-xii-1S90); 240 fathoms-l specimen. 

1 Vchida, Journ. Fac. lYoi. Imp. Univ. Tokyo, I, pp. 85-90 (1926). 
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Marine Survey Station 386 (Laccadive Sea-11° 55' N .. 74° 22' E., 
13-x-1909); 360 fathoms-3 specimens. 

Family ATOLLIDAE. 

Genus AtoHa Haeckel. 

1910. Atalla, Mayer, ap. cit., p. 56l. 
1928. Atalla, Bigelow, Ope cit., p. 505. 

Atolla wyvillei Haeckel. 

1916. Ato~la wyvillei, Browne, Trans. Linn. Soc. London, VI, p. 203. 
1928. Atalla wyvillei, Bigelow, Opt cit., p. 508. 

There are several specimens of this species in the collection. Some 
are greatly contracted and crumpled, while others in a better state of 
preservation are evidently immature forms. The diameter of the- bell 
varies from 25-55 mm. in the young medusae to 80-100 mm. in the older 
forms. The cent.ral lens varies from 20-70 mm. in diameter. The 
tentacles are 20-29 in number and alternate with as many rhopa.lar 
pedalia, which are rather minute. The margin of the central lena is 
more or less entire, and the marginal lappets are very much contracted, 
and have dropped off "altogether in some individuals. 

Marine Survey Station 134 (off Kistna delta, Bay of Bengal; 13-iv-
1892) ; 753 fathoms-one specimen. 

Marine Survey Station 260 (IJaccadive Sea, 18-i-1900) ; 487 fathoms­
one specunen. 

Marine Survey Station 322 (AQ.daman Sea, 20-xi-1903), 378 fathoms-
3 specimens. Off the Gangetic delta in the swatch of no ground, 285-409 
fa.thom~-lO small specimens. 

Marine Survey Station 682 (Laccadive Sea, 10° 26' N., 74° 82' 30" B., 
28-iv-1925) .from midwater--one well-preserved specimen. 

Four badly preserved specimens bearing the Register Nos. 4907-
4910/7 and without a locality lahel. Presumably they are frODl the 
Indian seas. 

Order CUBOMEDUSAE. 

Family CHARYBDEIDAE. 

Genus Tamoya Miiller. 

1859. Tamoya, F. MiHIer, Abkandl. Naturf. Ge8. Halle, V, p. 1, pI. i·ii. 

Tamoya alata Reynaud. 

1929. Tamaya alata, Uchida, Japane..fle Jaunt. Zool., II, p. 172. 

The species is represented in the collection by a fairly large series of 
specimens from the Bay of Bengal. 

Ennur, near Madras-one specimen: The bell is 75 mm. high and 
SO nun. in diameter, and the tentacles are 230-250 mm. long. The 
pedalia have a sharp outer and inner edge, and are 25-~0 mID. long, 10-12 
mm. broad. There are 8 much branched canals in the velarium of 
~ach quadra~t.. 
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Puri, Orissa Coast (Dr. S. W Kemp, 24-29-iii-1916), 4-4i fathoms: 
One specimen 50 nun. high, 50 mm. broad with tentacles 28-40 mm. 
long; (P. C. Singh, June 1909) one specimen 75 mm. high, 70 mm. broad, 
tentacles 10-25 mm. long, much contracted. The pedalia are 30 mm. 
long, 15 mIn. broad, pyramidal at the base and flattened near the apex, 
and have sharp outer and inner edg~8. The sense clubs have large 
median eyes with conspicuous lens, but nt' trace of the lateral t:!yes was 
found. The velarium has ten canals in a quadr.ant, each of them 
branched near its origin. 

Marine Survey Station 565 (110 57' 30" N., 98° 19' 00" E., 13-xi-1913) ; 
7 fathoms-one immature specimen. 

Marine Survey Station 569 (110 52' 10" N., 9So IS' 40" E., December 
1913), 4 spe:.}imens obtained near the surface of the sea. Bell 45-S0 mID. 

high, 30-60 mm. broad; tentacles 50-65 mm. long, 6-8 complexly branched 
velarial canals in each quadrant. Small spindle-shaped fish (Clupeidae 1), 
crustacean larvae (of Squilla, etc.), a few prawns and Isopods were found 
in the stomach of these medusae. 

Marine Survey Station 580 (Celerity Passage, 1914)-one specimen 
40 mm. high, 25 rom. broad. 

Bay of Bengal, between Pilot Ridge Light Vessel and Eastera Chan­
nel (Pilot Vessel" Lady Fraser ", February and March 1925)-one large 
specimen 150 mm.. high, 70 mm. broad, which is greatly contracted. 
The tentacles are missing, but the pedalia (35 mm. high and 20 mm. 
broad) and the velarium (10-15 mm. broad) are present. The velarial 
canals end in trident-like distal branches. 

Tamoya ap. 
One specimen which is obviously very young was obtained near the 

surface at the Marine Survey Station 524 (Mergui Archipelago, 13-iii-
1913). I am unable to refer this to any well-known species. The bell 
is 12 mm. high, 8 mm. broad, somewhat pyramidal, and tapering to­
wards the apex. Several prominent warts are present on the exum­
brella. The tentacles have several ring-like ridges consisting of nema­
tocysts. There are four main velarial canals in each quadrant of which 
the central or perradial is simple and unbranched. The lateral canals 
are, however, branched, each resembling a trident. Some of them show 
traces of further branching. The sense organs are placed in deep niches, 
and the rhopalium hangs by a slender basal stalk from the roof. There 
are two median eyes with,lens, but the lateral eyes seem to be absent. 
The colour of the medusa is orange. 

Family CHIRODROPIDAE. 

Genus ChiropsaImus L. Agassiz. 
1862. Chit'opsalmus, L. Agassiz, Corti'f. ]..Tat. Hist. U. S., IV, p. 174. 

Chiropsaimus quadrumanus J.J. Agassiz. 

1910. Ohiropsulmus quadrumanu8, 1\iayer, Ope cit., p, 515. 

There are four medusae belonging to this species in the colleotion. Only 
one is well-preserved, the remaining three being considerably damaged 
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The sac-like subumbrellar processes of the perradial pouches are, how­
ever, intact, and my identification is based on an examination of these 
structures. 

Ennur, near Madras (1925)-one well-preserved specimen 75 mm. 
high and 60 mm. broad. .The pedalia are hand-shaped with 5-8 finger­
like branches of which the longest is near the exumbrellar side of the 
bell. The subumbrellar processes of the perradial pouches do not extend 
much beyond the manubrium. 

Puri, Orissa Coast (Mr. P. C. Singh, June 1909)-one much damagoo 
specimen. The processes of the perradial pouches are rudimentary. 

Marine Survey Station 509 (Elphinstone Island, Mergui Archipelago, 
1912-13).-Two specimens were obtained off shore with a seine net. 
They are crumpled and brittle. The colour is orange brown. 

As far as I am aware this species has never been recorded from the 
Indian Ocean. It is " found in the warmer waters along the Atlantic 
Coasts of North and South America, south of Cape Hatteras" according 
to Mayer. Taking into consideration the fact that certain species of 
Scyphomedusae have a wide range in distribution in both tropical and 
temperate seas the present record of O. quadrumanus in tropical waterR 
should cause no surpri{'e. It is, however, curious that O. quadrigatus 
Haeckel and O. buitendijki Horst previously recorded from the Indo­
Pacific area were not found during the cruises of the Marine Survey 
steamer ' , Investigator ". 1 

Order SEMAEOSTOMAE. 

Family PELAGIDAE. 

Genus Pelagia Peron and Lesueur. 
1928. P~lagia, Bigelow, Opt cit., p. 517. 

In the work cited above Bigelow has summarised conclusive evidence 
of the futility of recognising more than one species of PelaJia on the 
characters hitherto believed to be of systematic importance. 

Pelagia noctiluca (Forskal). 

1910. Pelagia noctiluca, Mayer, Ope cit., p. 572. 

There are two specimens in the collection which agree with the des­
cription of P. noctiluca. One is from the Bay of Naples, and the other is 
from an unknown locality in the Indian seas. They are of the same size. 
The colour of the Indian example has been lost in preservation while the 
specimen from Naples is purple. 

In the specimen from Naples the nettle~ warts are elliptical and some­
what depressed and transversely furrowed. They are so transparent 
when immersed in spirit that they appear to be elliptical spots on the 
exumbrella. In the Indian specimen the warts are elongate and ridge­
like and more evenly distributed, those on the marginal lappets being 
more numerous and smaller in size. On their outer surface the marginal 

1 Menon (loc. cit.), however, records O. buitendijki Horst from the Madras Coast. 
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lappets have an elongate conical thickening in which a prolongation 
of the gastric cavity is present. The rhopalium is conical and spear­
shaped and is lodged in a deep niche roofed over by a membranous flap 
of the umbrella at the base of the rhopalar lappets. The tentacles are 
transversely wrinkled and thus have a segmented appearance. They 
arise from the membranous part of the umbrella between the velar 
lappets. 

Measurements in millimeters of the Indian specimen. 

Diameter of bell 90 Length of tentacles 90 
Height of bell . 55 Breadth of marginal lappets at 
Length of manubrium 25-30 base 18-20 
Length of mouth-arm 80 Lengt4 of marginal lappets 12 

Genus Chrysaora Peron and Lesueur. 

1809. Ohrysaara, Peron and Lesueur, Ann. Mus. Bist. Nat. Paris, XIV, p. 364. 
1862. Ohrysaara, Melanaster, L. Agassiz, Oontr. Nat. Bist. U. B., IV, pp. 124-

127. 
1910. Ohrysaora, Mayer, Ope cit., p. 577. 

From what has been written hitherto on the affinities of this genus 
to the very closely allied genera Dactylometra and Kuragea it does not 
seem to be at all easy to distinguish these by any set of characters. It 
has been pointed out by Mayer that some of the 8()-called species of 
Chrysaora are only stages in the developmental history of Dactylometra, 
while some species of Dactylomet1'a become sexually mature in the Chry­
saora stage. _tlssuming for the moment that Dactylometra is a good genus, 
it would seem, therefore, to be an extremely difficult task to say whether 
a Chrysaora represents the deyelopmental stage of Dactylometra, or the 
sexually precocious Dactylometra, or the adult phase of anyone of the 
numerous species of Chrysaora itself. Mayer seemed to be almost in 
despair when he said" that the conditions characteristic of the genera 
Chrysa ora , Dactylometra and Kuragea may therefore be transitional 
stages in the growth of one and the same medusa "; but if so, which 
amongst the numerous described species of the three genera that medusa 
is no one seems to have yet been able to discover. 

In the following notes I have referred the specimens in the collection 
to well-known tropical species of Chrysaora giving sh,)rt descriptions of 
individual specimens. 

Chrysaora helvola Brandt. 

1906. Oltrysaora helvola, Vanh(jffen, Nordisches Plankton, V, p. 48. 
1910. Ohrysaora sp., Kishinouye, Journ. Coll. Sci. Tokyo, XXVII, Art. 9, p. 13. 
1910. Ohrysaora helvola var. chinen.sis, var. calliparea, Mayer, Ope cit., pp. 581-

582. 

A large number of individuals of this species preserved in the collec­
tion comes from the Bay of Bengal. They are mostly preserved in 
alcohol and the colour has consequently been lost. In a small medusa 
preserved in Formol lhe colour is a bright orange. The exumb:rellar 
surface is geneIally covered with numerous small warts variously deve­
loped in different individuals. The rhopalia are more or less vertical 
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in position and depend from the conical inner end of the exumbrellar 
sense-pit. There are, as a rule, only 3 tentacles to each octant. The 
marginal lappets vary both in size and in shape. The tentacles are 
flattened, and nearly all of them are incomplete. The gastric pouches 
ar.e narrow at their origin from the central gastric cavity and gradually 
WIden out towards the margin where the rhopalar and tentacular pouches 
are not of the same width. The rhopalar pouches are widest a little 
below the rhopalium and the tentacular at the extreme margin. The 
sides of the pouches are minutely sinuous. In specimens measuring 
100 mm.. or more across the bell the gonads are well developed, and often 
protrude outside through the subgenital ostia. 

12 medusae from the Puri Coast, Orissa, were collected in the months 
of February and March between the years 1908 and 1912. The diameter 
of the bell varies from 60-140 mm., and the length of the mouth-arms 
from 50-370 mm. In some the mouth-arms are incomplete. The mar­
ginallappets are crumpled in many, but they seem to be roughly trian­
gular in shape. There are usually three tentacles in each octant. 

7 small medusae with the bell not exceeding 70 mm. in diameter and 
with incomplete mouth-arms are from the Marine Survey Stations 52'4, 
579, 582 in the Mergui Archipelago, at depths varying between 7-12 
fathoms. 

The geographical range of this species with its numerous forms and 
varieties seems to be very wide, extending from the coastal waters of 
E. Africa, India, China and Japan to the Pacifio Coasts of N. America. 

Dactylometra quinquecirrha (" Chrysaora stage ") recorded by Light 
from the Philippine seas is probably a form of Chrysaora helvola.1 

Chrysaora melanaster Brandt. 

1899. Chry.saora gilberti, Kishinouye, Zool. Anz., XXII, p. 44. 
1906. Chrysaora melanaster, Vanhoifen, Nordisches Plankton, V, p. 41). 
1915. Chrysaora melanaster, Mayer, Publ. Carnegie Instit. Wa..sltingioll, No 

212, p. 179. 

There are 3 specimens of this species in the collection, all from the 
Bay of Bengal. They differ from the hitherto recorded medusae in th~ 
great length of the mouth-arms which are nearly 8 times as long as the 
diameter of the bell, and in several minor features, but in view of the 
great variability of the structures it would be useless to give these medu­
sae even a new varietal name. 

The bell is dome-shaped, and has well-defined marginal lappets and 
long mouth-a,rms. The tentacles are either much contracted or 
incomplete. There are 48 marginal lappets, 32 of which are large, 
broadly rounded and ove.dapping the adjacent ones, and the remaining 
are comparatively small. The tentacular and the rhopalar pouches 
are nearly of the same width except near the margin of the umbrella 
where the rhopalar are only half as broad as the tentacular. The mouth­
arms have long folded curtain-like lips nearly as broad as the radius of 

---------------------------------------------------------
1 Light, Philip. Journ. Sci., IX, p. 198 (1914). 
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the bell, which narrow down gradually to the extremity of the arm. 
The subgenital ostia lie at right angles to the radius of the umbrella, 
and are roughly oval in shape. The centrifugal side of the ostia is, how­
ever, flattened. The exumbrellar surface is covered with closely packed, 
raised, rounded or triangular lobed warts of unequal size, but on the 
margin they are fewer and of an elongate shape. The exumbrellar 
sense-pit is minutely furrowed, and the rhopalium short and spindle­
shaped. 

There are a few small rounded white or greyish spots on the sub­
umbrellar surface near the base of the manubrium. The gonads and 
mouth-arms are pink in colour. 

ThA diameter of the bell varies from 100-125 mm., and the length of 
the mouth-arms from 150-940 mID. 

Mar. Surv. Stat 590 (Whale Bay, E. of Kisserian 1.) 

Madras Stat 14 
Madras Stat 1 

One specimen. 

" " 
" " 

One of the three medusae is abnormal in having only 21 tentacles 
and 7 rhopalia-4 tentacles in each of two radii, 3 in each of four radii, 
and only one in the remaining radius. There are only 14 radial pouches. 
The marginal lappets have undergone corresponding changes. In one 
of the radii with 4 tentacles there are 4 velar lappets, the outer ones 
small, and the inner resembling the rhopalar lappets in having a cleft 
which is shallow, and in lodging a small aac-like structure which pre­
sumably represents the rhopalium of that radius. The tentacle belong­
ing to this radius is, however, found a little below the cleft. 

Family CYANEIDAE. 

Genus Cyanea Peron and Lesueur. 

1809. Cyanea, Peron and Lesueur, Ann. Mus. Hist. Nat. Paris, XIV, p. 363. 
1862. Oyanea, Agassiz, L., Contr. Nat. Hist. U. B., IV, p. 115. 
1910. Cyanea, Mayer, Ope cit., p. 595. 
1913. Cyanea, Bigelow, Proc. U. B. Nat. Mus., XLIV, p. 92. 
1921. Oyanea, Stiasny, Kungl. Svens. Vetenslc. Akad. Handl., LXII, p. 7. 
1930. Cyanea, Menon, Bull. Govt. Mus. Mad1·a8, (N. S.), III, p. 8. 

The genus is known to be weH-represented in the Arctic and the 
Antarctic regions along the coasts of N. America and N. Europe. A 
few species are also recorded from the coasts of Japan, Australia, and the 
Malay Archipelago. 

Menon refers the specimen from the Madras coast doubtfully to 
Oyanea pU1'pufea Kishinouye. 

Cyanea capillata yare nozakii Kiahinouye. 

1913. Cyanea capillata yare nozakii, Bigelow, Ope cit., p. 93, pI. iv, figs. 5-7. 

I refer to this variety, with some hesitation, a fragment of a large 
medusa obtained by the R. I. M. S. " Investigator" in November 191a 
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in the Mergui Archipelago (l\far. Surv. Sta. 565-110 57' 30" N., 980 19' 
00" E.). It is less than a half of the entire medusa and is greatly con­
tracted, but the marginal lappets, the sense organs, the radial and circular 
muscles, the stomach and the mouth-arms are preserved in part and makes 
a fairly accurate determination possible. 

TEXT-FIG. l.-Oyanea capillata var nozakii. Subumbrel1ar view.of a portion of tho 
specimen from the Bay of Bengal showing the circular and radial muscles and t.he 
tentacles. The circular muscles of one radius !ire cut in the middle. X 1. 

The centre of the umbrella up to the base of the marginal lappets is 
very coarsely granular, and is divided into large diamond-shaped areas 
by oblique parallel grooves which cross one another at a distance of 15 
mm. The roof of the central stomach is also divided by deep furrows 
into a number of large fleshy polygonal cushions. The approximate 
radius of the bell from the centre of the stomach to the tip of the marginal 
lappets is 125 mm., and the bell is 25 mm. thick at the centre. The 
marginal lappets are large, slightly narrower at the base than at the free 
margin, broader than high in the widest part (40-45 mm. broad, 25 rum. 
high). They are not entire, and have presumably a rounded even 
margin. The rhopalar cleft is deeper than the cleft between the marginal 
l~ppets. A shallow niche facing the axis of the uJl?brella lies concealed 
at the bottom of the rhopalar cleft, along both sides of which the 



34 Records .of the I ndian Museum. [VOL. XXXIII, 

margin of the velar lappets forms a vertical fold. In this niche lie! the 
minute rod-like rhopalium with its free end directed t.owards the margin 
of the umbrella. 

The radial canals and their extensions could not be made out satis­
factorily except in the marginal ·lappets. Fig. 2 represents a lappet 
incomplete near the margin showing the distribution of the distal branches 
of the radial canals. The tentacles are arranged in 2-3 rows. The radial 
muscles occupy an area 70 mm. long, 20 mID. broad at the narrower end, 

'TEXT-FIG. 2.-Cyanea capillata var nozakii. One of the velar lappets showing the 
branched and anastomosed canals. The extreme margin of the lappet is damaged 
and the cana.lR are very indist,inct in t.hat region. X 2{-. 

and consist of 7-8 strands, 5 mm. high intercalated by a few relatively 
narrow ones 2-g mm. high. The circular muscles consist of 8-10 strands 
which are interrupted by muscle-less ridges along a line which, continued 
to the marginal lappets, divides each of them into two equal halves. 

In the form of the rhopalia, in the nature of the radial canals and the 
circular. muscles, and in the absence of rhopalar lappets the present 
specimen agrees very closely with the description of the var. nozakii, 
but differs in having a complete system of anastomosing canals in the 
marginal lappets. It is quite pos'sible, however, that stages intermediate 
between the capillata condition of the radial canals and that of the pre­
sent specimen may be found if a sufficiently large series be examined 
from one or more localities. l 

C. capillata var. mjobergi Stiasny appears to have a partial anas­
tomosis of the canals in the basal part of the marginal lappets, the distal 

1 Of. Kishinouye's c. purpurea, Journ. Sci. ColI. Tokyo, XXVII, p. 18, pI. iv, fig. 18 
(1910). 
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branches being free.! Uchida has Buggested that the var. nozakii may 
be separated specifically from C. capillata on the characters of the radial 
canals, of the muscle system, and the colour of the medusa. 2 T:Tn.til 

",.. .. .... 

. ..... J 

TEXT-FIG. 3.-0yanea captllata var. noza!cii. Rhopalar cleft viewed irom the subumbrel­
lar side. m. l. marginal lappets ; f. fold of the marginal lappet along the rhopolar 
cleft; ,. rhopalium. X 3. 

sufficient evidence is gathered to show that the .characters mentioned 
are constant, on an examination of a large series of medusae, it would 
be best to leave nQzakii as a variety of C. capillata. 

Family ULMARID~E. 

Genus Aurelia Peron and Lesueur. 

1910. AureUia, Mayer, Ope cit., p. 619. 
1913. Aurelia, Bigelow, Ope cit., p. 98. 
1922. Aurelia, Stiasny, Vid~n8k. Ira Dansk Naturh. Foren. LXXIII, p. 522. 

Several species of this genus have been described (many of them based 
on very variable features) from various parts of the world. The species 
have been considerably reduced in number in recent years. Mayer recog­
nised aurita, labiata, solida and maldivensis. He merged LI. limbata in 
A. labiata with, I believe, some justification, though it is held that ... 4. 
limbata can be separated from all other species by the anastomosis of 

1 Stiasny, Kungl. Svens. Vetensk. Akad. Handl., LXII, p. 5 (fig.) (1921). 
3 Uchida, Sci. Rep. Tohuku Imp. Univ. Se'llilai, II, p. 232 (1927). 
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the radial canals and by the marginal pigmentation of the umbrella. 1 

Anastomosis of the radial canals occurs to some extent in the peripheral 
part of the umbrella :in many examples of .11. aurita; and the condition 
observed in individuals of A. limbata may represent one extreme in the 
scale of variation. It is also a matter of common experience that pig­
mentation by itself cannot be a safe guide in differentiating species. 2 

Bigelow has shown that A. labiata cannot be distinguished from A. 
aurita. Stiasny, on the other hand, has suggested that .A. maldivensis 
may represent the developmental stage of a Oyanea, and that ~4. solida 
cannot be distinguished by the characters of the sub genital ostia and by 
the solid appea,rance of the jelly. 

I have examined examples of all the species except A. maldivensis and 
A. limbata. A number of specimens of A. aurita which I was at first 
prepared to separate into A. labiata proved on closer examination to 
consist of intermediate stages between the condition of the umbrellar 
margin in A. aurita and that of the so-called A. labiatae The specimens 
in the collection therefore support Bigelow's observations. 

With regard to ... 4. solida, of which I have examined three well pre­
served examples, there seems to be good evidence of its being a distinct 
species. In my notes under that species I have enumerated the char­
acters by which the species can be distinguished from ,A .. aurita. 

Aurelia aurita Lamarck. 

1910. Aurellia aurita, Aurellia labiata, Mayer, Ope cit., pp. 623-627, 628. 

The collection contains several specimens in a fairly good state of 
preservation, which vary·in size and thickness of the bell, in the length 
of the mouth-arms, in the number and size of the velar lappets, in the 
number of rhopalia and in the branching .of the radial canals. The 
accompanying table of measurements, etc., shows at a glance the extent 
of variability. 

Several contributions have been made on the subject of variation in 
~4urelia aurita chief among which may be mentioned the works of Mayer,3 
Browne,4 Hargitt,6 and M'Intosh.6 

All but one of the medusae in the collection were obtained off Ross 
Island, Port Blair Harbour, Andamans (April 16, 1925). Col. Sewell 
has recorded the following observations on them in the" Investigator" 
station book: "About noon, the harbour-waters of Port Blair were 
swarming with large numbers of a species of Aurelia. The' colour of the 
gonads was a light reddish-purple, almost mauve, and the jelly of the 
umbrella was tinged with the salile colour." The precise locality from 
which the remaining medusa was obtained is not known, though a label 
indicates its provenance to be Indian seas. 

1 Vanhofien, Nordisches Plankton, No. 11, p. 61, fig. 32 (1906). 
:. Kramp, Vidensk. Med. Ira Dansk. Naturh. Foren., LXV, p. 285 (1913). 
a Mayer, Bull. Mus. Brooklyn [nst. Arts and Sciences, I, pp. 1-27, pIs. i-ii (1901). 
'Browne, Biometrika, I, pp. 90-108 (190). 
6 Hargitt, Journ. Exp. Zool., II, pp. 547-582, pl. i (1905). 
• M'Intosh, Proc. Roy. Phys. Soc .. Edinburgh, XVIII, pp. 125-143 (1909.191~). 
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Measurements in milUmeters. 

D' I Thick- No. of velar lobes and condition of 
Length No. of lameter , ness of No. of of adradial of Bell. Bell. margin. rhopalia. mouth- canals. arms. 

95 8 8 unequal-not notched 8 30-35 5-7 

90 9 7 
" " 7 40 3-4 

78 II 7 
" " 7 48 5-7 

110 12 13 notched in some places, 8 deep 8 40 5-7 
and 5 shallow. 

90 10 8 uneq ual-deeply notched 8 30 5 

98 7 16-shallow notches 8 45 5-7 

115 20 16 equal-shallow notches 8 50-55 5 

105 18 16 unequal- " " 8 50 5 

122 10 16 
" " " 8 40-45 5-7 

115 18 13 " 
8 deep and 5 shallow 8 40-45 5-7 

notches. 

105 12 8 uneq uaI-8 deep notches 8 40 [) 

95 12 12 
" 

8 deep and 4 shallow 8 40-42 5-8 
notches. 

105 12 Ditto 7 40-45 2-5 

75 7 16 equal, 8 deep and 8 shallow 8 40 4-5 
notches. 

100 II Undefined and unequal-nlargin ir- 8 40 5-6 
regular. 

Amongst the individuals having only 7 rhopalia, ODe of the perradial 
rhopalia is missing in one specimen while the corresponding radial canal is 
present, one of the interradial canals and the corresponding rhopalium 
are missing in a second specimen. One of these individuals from the 
Andamans has 3 gonads, and an ext.ra perradial rhopalium. There is a 
distinct fold in one of the gonads which appears to indicate that the 
missing fourth gonad is fused with it abnormally. 

The number of rhopalia in this lot of medusae is, as a rule, eight. 
The velar lappets are not of the same size, and this is presumably due to 
the unequal spacing of the rhopalia on the margin of the umbrella, and 
to the variation in the number of adradial cana1s which often spread out 
or anastomose with adjacent radial canals. 

Amongst the medusae 'with 8 rhopalia there are two in which the 
gonads are unequally developed. In one of these, two of the gonads art"' 
normal and the other two are undeveloped; while in the other there are 
only three gonads with one of the Bubgenital sacs incomplete at the cen­
trifugal end. The gonad corresponding to this incomplete subgenital 
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sac is also incomplete, but here again there is an infolding which seems 
to indicate the abnormal fusion of the gonads belonging to two adjacent 
quadrants. 

Aurelia solida Browne. 

1906. Aurelia solida, Browne, Fauna and Geogr • Maldive and La.ccadi~'e Archi· 
pelagoes, II, pp. 960-962, pI. xciv. , 

1910. Aurellia solida, Mayer, Ope cit., pp. 627-628. 

There are three well-preserved individuals in the collection. One of 
them is as large as the type-specimen from the Maldives, and another 
larger than the type. The margin of the bell is slightly injured in places. 
The bell is a solid dome-like mass of firm jelly, 20-25 mm. thick in the 
stoutest part of the medusa. The diameter of the bell is 80-105 mm. 
Numerous small oval or rounded warts are present on the exumbrellar 
surface, somewhat more closely packed on the mangin than in the centre. 
There are 16 equal velar lappets and 8 rhopalia. The rhopalar clefts are 
deep and regularly spaced on the margin. Numerous tentacles alternate 
with the marginal lappets which form regular compartments b~tween 
them for lodging the tentacles. The rhopalia lie at the head of the cleft 
below the exumbrellar sensory pit, and are not hidden from view owing 
to the ledge of the pit being small. The exumbrellar sensory pit is rela­
tively shallow, and is with or without branched radiating folds. The 
direction of the sense-rod is somewhat variable. It may be tilted out­
wards and upwards in the manner described by Browne for his Maldive 
specimen, or directed towards the margin of the umbrella more or less 
horizontally_ Having examined all the rhopalia of a single medusa, 
and several others of the'remaining medusae in the collection I am con­
vinced that there is considerable variation with regard to the direction 
of the seDse-rod. 

The mouth-arms constitute a compact pillar-like structure at the 
centre of the subumbrella, resembling the manubrium of Borne of the 
Hydromedusae. The four arms are, however, distinct at their origin 
and separated from one another by vertical slits down their sides and 
centre. The height of the raised mouth-arm pillar is 25 mm. The 
distal part of each mouth-arm is spread out at right angles to the central 
pillar, and is somewhat thick and folded. The length of the mouth-arm 
from the centre of the subumbrella to the tip of the arm is 40-45 mm. 
The radial canals are long, and anastomose with adjacent braneiles at 
Borne points near the margin of the umbrella. The adradials vary from 
5-7 in number. The subgenital sacs are not conspicuous, being hidden 
away from view under the folds of the mouth-arms. They are not raised 
much above the subumbrellar· surface. In this respect the Indian 
Museum medusae differ from the type-specimen from the Maldives and 
agree with the North Atlantic specimen described by Browne.! The 
subg~nital ostia are very small and are directed obliquely towards the 
margin of the umbrella. 

A. solida is undoub"tedly closely allied to A. aurita, but it seems to 
differ from the latter in the distinctly deeper position of the rhopalia 

-----------------------------------------------------------~~---------------

t Browne, TraM. Roy. Soc. Edinburgh, XLVI, p. 249 (1908). 
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on the margin of the umbrella, in the rhopalia being more or less exposed 
on the exumbrellar side as a result of the ledge of the sensory pit being 
very small, in the structure of the mouth-arm pillar, and in the great 
thickness of the jelly. The specific name, in fact, aptly describes this 
speoies, and it is the solidity of the bell more than any other character 
which serves to distinguish it at sight from A. aurita. 

The more or less vertical position which the sense-rods assume fre­
quently in A. solida, and rarely in A .. aurita, seems to be correlated with 
the consistency of the jelly. With an increase in the solidity of the 
tissues there appears to be a tendency towards tension in all parts of the 
medusa, which influences in turn the disposition of the mouth-arms, 
o~ the sub genital sacs and ostia, and of the rhopaIia in relation to the 
margin of the umbrella. One or other of these structures, or all, 
may be affected by this consistency factor of the jelly to the same or 
varying degree. A comparison of the Maldive, the North Atlantic, and 
the Bay of Bengal forms shows that the speoies may be distinguished 
from 4. aurita chiefly by the consistency of the jelly, the deeper position 
of the rhopalia, and by the inconspicuous size of the ledge of the sensory 
pit. 

Further examination of a large series from one or more localities may 
reveal, however, that some of these characters are unreliable for diag­
nostic purposes. 

The specimens in the collection were found stranded by Col. Sewell 
in a rock pool close to a reef on the north side of Fuladu Island, 
Goifurfehendu atoll, Maldives (December 10, 1923).1 

The distribution of the species seems to be fairly wide over the Indian 
and Atlantic Oceans. 

Order RHIZOSTOMAE. 

Family CASSIOPEIDAE. 

Genus Cassiopea Peron and Lesueur. 

1809. OQ,8siopea, Peron and Lesueur, Ope cit., p. 356. 
1903. Oaasiopeja, Maas, Die Scyphomedusen der Siboga Expedition, p. 38. 
1910. OQ,8siopea, Mayer, Ope cit., p. 636. 
1921. Oassiopeia, Stiasny, Oapita Zoologica, I, p. 61. 

Numerous species and varieties not readily distinguishable from one 
another have hitherto been described. To those who have the misfor­
tune of studying medusae in the preserved condition, charaoters based 
on coloUr and on proportions of structures which are liable to oontrac­
tion . in preservatives are of doubtful diagnostic value. Descriptions or 
diagnoses of species from preserved material are equally diffioult to 
interpret in fresh living material. 

As far as I can make out there are only 2 species in the present col­
leotion, but of the identity of one I have considerable doubt on acoount 
of its rarity in the Indo-Pacific seas. 

1 In 1926 while surveying the backwater in Vizagapatam I found a small medusa of 
this species in a small muddy tidal pool separated from the main backwater by a stretch 
Qf bog. As ~he specimen was partially decomposed it was not taken! 
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Cassiopea (?) frondosa (Pallas) Lamarck. 

1910. Oassiopea frondosa, Mayer, Ope cit., p. 647, pIs. 69, figs. 1-8, and 72. 

The species has hitherto been recorded from the West Indies and 
Florida, while the present specimen, a small one undoubtedly young, is 
from Maskat at the head of the Arabian Sea. My identification is, how­
ever, based on the excellent figures given by Mayer and on his descrip­
tion. The bell is 12-16·5 in diameter, and the mouth-arms do not extend 
much beyond the umbrellar margin. The markings on the exumbrella 
are similar to those of the medusae figured by Mayer. The appendages 
on the mouth-arms are minute and opaque. On an olive-gray back­
ground, which is the colour of the specimen in alcohol, the markings on 
the exumbrella and on the appendages of the mouth-arms stand out as 
opaque white spots. The under-surface of the mouth-arms and the 
capitate ends of the mouth-frills are also opaque white .. There are 
granular whitish speckles scattered all over the medusa in addition to 
the markings on the umbrella. 

The specimen was dredged at a depth of 6 fathoms off Maskat on the 
coast of Arabia bordering the Gulf of Oman (H. J. Walton). 

Individuals of this species grow to a large size, the bell often exceed­
ing 100 rom. in diameter. The distribution of the species is probably 
restricted to the Atlantic Ocean, but if my identification of the present 
specimen is correct the range of the epecies must be much wider. 

Cassiopea andromeda var. maldivensis Browne. 

1905. Oassiopea andromeda var. maldivensis Browne, Ope cit., p. 962. 

There are seven medusae in the collection from 'Indian seas' The 
precise provenance of 5 out of the 7 medusae is not known.1 They are 
presumably from seas along the Indian Coast. The remaining two 
are from Krusadai Island and Rameswaram on the Gulf of Manaar. 

The range of variation in this small collection is striking. The Kru­
sadai specimen (Dr. Rora, 1925) agrees with the original description of 
the variety. It has a well-defined circular band on the exumbrella, 
and a slightly raised dome in the centre with a slight depression. The 
breadth of the band is 10 mm. Except for the minute indentation 
opposite each of the rhopalia, the margin of the umbrella is entire, but 
it has a wavy outline, the crest of the wave corresponding to a lappet. 
The mouth-arms are long, and extend beyond the margin of the um­
brella. They are somewhat laterally compressed, narrow at either 
end and broader in the middle. Curiously the arms are both dicho­
tomously and pinnately branched, the dichotomous arm alternating 
with the pinnate one~ This is not apparent at first, but a closer exami­
nation reveals the nature of branching. At the base of each principal 
and secondary branch of the arm there is an elongate flattened, leaf­
shaped appendage. Usually ten appendages are clearly visible, but 

1 On p. 346 of his Notes on the Biological work of the R. I. M. S. " Investigator" 
(Jou1·n. As. Soc. Bengal (N. S.), IX, 1913) Col. Sewell refers to a few examples of Cassiopea 
sp. having been obtained in Fisher Bay, Tavoy 1., Burma. Presumably these five speci­
mens are from the Tavoy Coast. 
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:p1any are, however, concealed from view amongst the branches of the 
arm. 

In the medusa from the Rameswaram Coast (March, 1925) the exum­
brella is without a circular band, the mouth-arms do not extend much 
beyond the bell-margin, and the mouth-arm appendages are inconspi­
cuous. The appendage at the centre of the oral disc is well developed. 

In the following table are given the mea.surements, etc. (in milli­
meters), of the various individuals:-

-- Krusa- Ramee- Unknown locality, Indian seas. 
dai. waram. "--( 

Diameter of bell 145 110 65 105 105 120 105 

Diameter of central 110 70 50 82 85 90 82 
depressed area. 

Length of mouth- 90-100 45 25-40 60-70 45 65 55-60 
arm. 

Diameter of mouth- 60 45-50 20 50 47 47 45 
arm disc. 

Number of rhopalia 16 25 16 16 14 15 16 

Number of velar lap- 3-4 1-4 4-5 2-5 4'-5 3-4 3-4 
pets between rho-
palia. 

Length of mouth- 20 30 6 30-35 15-24 20-25 25-35 
arm appendage. (central) 

Breadth at base of 5 7 2 8 4 5 7 
mouth-arm appen-
dage. 

Family CEPHEIDAE. 

Genus Netrostoma Schultze. 
1898. Netro8to'ma, Schultze, Denkschr. Med. Naturwiss. Gessel. Jena, VIII, p. 457, 

pl. 34, figs. 10-12a. 

Netrostoma typhlodendrium Schultze. 
1910. Cephea typhlodendrium, Mayer, ope cit., p. 658. 

Several specimens of this ~pecieB are preserved in the collection. 

, 

Some of them are undoubtedly young. The chief interest of the collec­
tion lies in the fact that a large number of our specimens was taken in 
estuaries of deltaic Bengal which are subject to constant tidal influences. 

There are 4: small medusae from the Matlah estuary near Canning 
Town, Lower Bengal. The diameter of the bell is 50-70 mm., and the 
length of the mouth-arm 25-40 mm. The exumbrellar central dOlne 
seems to vary in size, and in the form and number of warts on it. There 
are a few warts not exceeding 20 in number. In one specimen they are 
scattered on a very much flattened dome. The rhopalar lappets are 
usually conical and pointed in shape, but narrower than the velar. There 
are 7 vela,r and 2 rhopalar lappets in each octant. The interrhopalar 
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radial canals are relatively short and do not exceed three in number. 
The distal ends of these canals are frequently branched and anastomosed 
so that a net-work is formed between two rhopalar canals. Short blind 
canals project into the squares and rectangles of this anastomosing net 
work. Though there is no ring canal the rhopalar and interrhopalar 
canals are connected centrifugally by the extension of anastomosis. 

A fairly well-preserved individual and the largest in the collection 
is from the Gangetic delta in Lower Bengal. The diameter of the bell 
is 90 mm. and the length of the mouth-arm 60 mm. The velar lappets 
are 3 mm. long and 6 mm. broad, and have a sonlewhat crenulated 
margin. The rhopalar lappets are narrower than the velar, and spreaiJ 
outwards instead of being pendulous. The rhopalia are rather small 
and are p~aced in a deep niche. The sense-rod is flame-shaped and more 
or less pendulous. 

There are also 2 specimens from the Mergui Archipelago (Mar. Surv. 
Sta. 569-980 18' 40" E., 110 52' 10" N.). The diameter of the bell is 
70 'mm., and the lengph of the mouth-arms 40 mm. The central dome 
of the umbrella has ten large warts 5-10 mm .. long and several smaller 
ones surrounding them. The marginal' lappets are well-defined. There 
are 8 rhopalar and 24 interrhopalar canals. The exumbrellar surface 
round the central dome is furrowed, and reticulate in appearance. A 
few minute warts are also present on this part of the exumbrella. On 
the subumbrellar surface there is a furrow outside the mouth-arm disc 
along which the thinne-l' outer portion of the umbrella is folded. The 
formation of the furrow has apparently no morphological significance 
as the flexure of a thin outer part of the umbrella against the thicker 
central dome is purely a mechanical process in the preserved specimen. 
There are no appendages on the mouth-arms, but the arm-disc bears 
several small elongate club-shaped appendages carrying a number of 
warts full of nematocysts. The gonads are mature, and protrude 
through the small rounded ostia. 

These two medusae were taken on a muddy bottom at a depth of 5 
fathoms in the month of December 1913. They were of a blue colour, 
and had white spots in the living condition. 

The geographical range of the species seems to extend from the 
Malay Archipelago to the head of the Bay of Bengal. The species has 
presumably a preference for protected arms of the sea amongst Archi­
pelagoes rather than for the open sea. 

Family MASTIGIADIDAE. 

Genus Mastigias L. Agassiz. 

1910. ltlastigias, Mayer, Ope cit., p. 677. 
1921. Mastigias, Stiasny, Ope cit., p. 87. 

Stiasny divides the known species of this genus into two groups, 
e.g., (1) the papua group including those with less than ten interrhopalar 
anastomosing canals, and (2) the ocellata group including species with 
more tlian ten interrhopalar anastomosing canals. If the character 
on which this division is based is proved to be constant in a large number 
of individuals of the species known, it will then be convenient to erect 
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a new genus to receive the species belonging to the second group, as has 
been done in separating N etrostoma from Oepkea. 

Mastigias ocellata (Modeer). 
1791. Medusa ocellata, Modeer, Nova Acta Phys. Med. Nat. Ourio., App. VIII, 

p.27. 
1918. 1~fastigia8 ocellata, Mayer, Bull. U. S. Nat. Mus., I, p. 220. 

Four well-preserved medusae of this species are in the collection. 
Three of them are very young and do not exceed 15 mm. in diameter. 
They a,re rusty brown in colour, but the velar portion of the exumbrella 
is a deeper shade of brown. There are elongate, elliptical or circular 
elevated warts scattered on the exumbrella, the more prominent ones 
occupying the central region of the umbrella. In addition to the spots 
there are fine but distinct granu les on the whole of the exumbrella. 
The eye-spots, which give the species its name, are indistinct on the 
exumbrella. The subumbrella and the arms are minutely spotted. 
Thin rod-like filaments with minute warts at their free end are present 
on the central part of the, mouth-arm disc, one at the base of each mouth­
arm where the mouth-frills commence. From the centre of the sub­
umbrella hangs a pointed or knob-like filament. These filaments are 
about half as long as the mouth-arm. Similar but shorter filaments are 
found scattered amongst the frills of the arms close to the mouth-open­
ings. They gradually diminish in size towards the distal end of each 
arm until they are reduced to short-stalked, knob-like processes. The 
terminal mouth-arm process is a relatively large, fig-shaped knob with a 
short stalk, and a number of scattered, large, dark-brown warts. There 
are 8 radial canals reaching the rhopalia. Each perradial canal is 
short and stout, and without branches on either side of it centripetal 
to the ring canal. There are, however, a few minute projections in the 
course of the canal which seem to represent incipient branches. The 
interradial rhopalar canals are longer, and are connected with the ring­
canal centrifugally and on its sides with short canals, usually 14-17 in 
number, arising direct from the stomach. Each rhopalar canal corre­
sponds to the rhopalium of that radius, and divides into three branches 
at the base of the rhopalar lappets, the median branch, short, and extend­
ing to the base of the sense-club, and the lateral branches ending blindly 
into the rhopalar lappets. The rhopalium is protected above by a pale 
membranous hood between the rhopalar lappets. There are 8 velar 
lappets in each octant. The circular muscles are interrupted only along 
the perradial canals inside the ring canal. The subgenital ostia arc 
roughly dumb-bell shaped in outline, and are a little lesB than twice as 
broad as the interostial pillars at their base. 

Measurements in 'inillirneters of tke largest speci'lnen. 

Diameter of bell 45 Diameter of mouth·arm disc in 
Length of mouth-arm 20 the widest pa.rt 26 

Length of winged portion of Height of velar lappets 3-4 
mouth-arm 15-17 Breadth of velar lappets 2 

Breadth of wing of mouth-arm 5 Length of terminal appendage on 
Breadth of ostium 13 mouth-arm 3 

Breadth of interostial pillar 6-8 

F2 
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Locality: North of Maingy I. (Mar. Surv. Sta. 521-98° 16' E., 12° 
35' 15" N.), Mergui Archipelago. The individuals were collected with 
the help of a small hand-net from the gangway of the R. I. M. S. " Inves­
tigator" (10th March, 1913). A note in the Mar. Surv. Station 
Book refers to certain fish having accompanied them. The fish are 
unfortunately not preserved with the medusae. In the same station 
another species of medusa was also taken, and it is not certain 
which of the two species of medusae was accompanied by the fish 
referred to. 

Two much contraoted young medusae without terminal clubs on the 
arms from Mergui Archipelago (Mar. Surv. Sta. 579-11 ° 53' 04" N., 98° 
18' 17" E.), and 3 small examples from Celerity Passage (Mar. Surv. 
Sta. 580) probably belong to this speoies, 

Mastigias albipunctata Stiasny. 

1921. M~tigias albipunctata, Stiasny, ope cit., p. 93, pI. i, fig. 5; pI. iii, figs. 24, 
25 a, b, 26 ; pI. v, fig. 46. 

Seven well-preserved examples from Mergui Archipelago (Mar. Surv. 
Sta. 521) agree closely with the description of this species. All but one 
are young. The general colour of the medusae is brown, but there is a 
shade of orange on the marginal part of the umbrella, on the mouth-arm 
disc and on the arms. There are 17-20 interrhopalar canals arising 
from the stomach and anastomosing with one another. The interradial 
canals are connected with this anastomosis by short branches. The 
pertadial canals are, however, without these connections inside the 
ring-canal. 

In the young medusae the circular muscles are not interrupted, but 
in the adult they are interrupted along .the radial canals between the 
point of their origin from the stomach up to a little distal)ce below or 
above their junction with the ring-canal. The interrupted area at this 
junction is usually broad and diamond-shaped. The muscles on either 
side of the ring-canal tend to form an elliptical figure between two rho­
palar canals. 

A short cylindrical filament or a long one with a terminal club-shaped 
or rounded thickening is present at the outer end of each arm. The 
filament and the terminal portion are covered with numerous warts 
consisting of nematocysts. A long filament covered with warts is pre­
sent at the centre of the mouth-arm disc which bears no other filament.s 
or clubs. The extremity of the mouth-arm has a long three-winged 
filament with a club-shaped knob which carries a few stalked or ridge­
like warts along its edges. There is a continuation of the radial canal 
into the filament where it divides into branches which anastomose .. 
Amongst the mouth .. frills on the arms there are small clubs· with a ShOlt 

stalk and a conical terminal knob. The extremity of each knob is thin 
and filamentous and often devoid of warts, while the knob itself is closely 
studded with warts containing nematocysts . .., 
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The largest example in the collection has the following measurements 
in millimeters:-

Dia.meter. of the bell 
Length of the mouth-arm 
Length of distal winged part of the mouth-arm 
Breadth of the mouth-arm wing 
Length of the terminal filament of mouth-arm 
Breadth of ostium at the widest point 
Brea.dth at narrow part of the base of interostial pillar 
Diameter of mouth-arm disc 
Height of velar lappets (8 in each octant) 
Breadth of velar lappets at the base 

75 
30 
25 
15 
80 
20 

8-10 
35 

6-7 
4 

The diameter of the bell of younger medusae ranges from 10-25 mm. 

Mastigias sp. 

A badly preserved example from Mergui Archipelago (Mar. Surv. 
Sta. 590-11° 31' 45" N., 98° 34' 30" E.) is probably closely related to 
M. albipunctata. As all the characters of the species could not be made 
out in the spech~en it is impossible to be certain regarding its identity. 
The bell is 60 mm. in diameter, and the mouth-arm 50 mm. long. The 
terminal appendages of the mouth-arm are filamentous, and have anas­
tomosing branches of the radial canal. They are, however, mostly 
damaged. 

Mastigias papua var. sibogae Maas. 

1903. Mastigias papua var. aibogae, Ma&s, Scyphomeduaen tkr Biboga Exp~d., 
Monogr. 11, p. 66, pI. vi, figs. 54-57 ; pI. vii, figs. 58, 59, 61, 64; pI. 
viii, figs. 75.77; pl. ix, figs. 84-85 ; pI. xii, fig. 110. 

A small medusa from the Celerity Passage (Mar. Surv. Sta. 580) 
belongs to the papua group. The interrhopalar ·canals do not exceed 
ten in number in an octant. There are 9 velar lappets between each 
pair of rhopalia. The terminal appendage of the mouth-arm is very 
small, but its resemblance in form to Maas' figure of this appendage is 
very close. There are no markings on the exumbrella. 

Genus Versura Haeckel. 

1921. Versura, Stiasny, Ope cit., p. 102. 

Although I have in the main adopted in these notes Stiasny's scheme 
of classification for the Rhizostomes, I am not fully convinced that the 
necessity has yet ari~en for erecting a separate family to receive this 
genus, and would therefore retain Versura in the Mastigiadidae. 1 

1 Cchida (Journ. Fac. Sci. Imp. Univ. Tokyo, I, p. 89 (1926)) has suggested the divi~ioJl 
of Mastigiadidae into three subfamilies, one of which includes the g('nu~ Versurll. Th~l't" 
is much to be said in favour of this view. 
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Stiasny has ably discussed the synonymy of the genus, and has desig­
nated Versura anadyomene (Maas) as the genotype, being the first fully 
described species. There is, I believe, sufficient justification for adopt­
ing this course, as V palrnata Haeckel which Mayer accepted as the 
genotype is imperfectly known with regard to the gastrovascular system, 
which is now generally accepted to be of great importa,nce in generic 
differentiation. 

Versura anadyomene (Maas). 

1903. Oro88ostO'lna anadyomene, Maas, Ope cit., p. 56, pl. vii, figs. 65-68. 
1921. Versura anadyomene, Stiasny, ope cit., p. 106. 

Several individuals collected from various parts of the Bay of Bengal 
are present in the collection. Owing to preservation in alcohol many 
of them are stiff and brittle. The collection includ€s several immature 
examples also. There is a wide range in size of t.he bell, the largest being 
225 mm. and the ·smallest 30 mm. in diameter across the bell. In the 
table below the various measurements of the medusae are given. ' 

The umbrella is more or less fiat, but somewhat arched near the 
central part giving it a resemblance to a watch-glass. T'he surface of 
the exumbrella is irregularly furrowed, and has little or no trace of gra­
nulation in the larger individuals. There are usually 8 velar lappets 
between two rhopalia, but small prominences on the margin between 
the lappets give the impression that the lappets are more numerous. 
The rhopalar lappets are elongately conical, but shorter and narrower 
than the velar. :Both the velar and the rhoralar laprets bear a 
prolongation of the anastomosing net-,,-rork of canals outside the ring­
ea,nal. 

The circular muscles are strongly developed a.nd are more or less 
uninterrupted along the radial canals. They form elliptical areas bet­
ween two radial canals with the ring-canal as their axis. In the inter­
rhopalar area the circular muscles are arched with their convex side 
turned centrifugally. 

There is a wide iacuna at the junction of the radial and ring-canals 
and its walls are so delicate that the lacuna is often in a collapsed condi­
tion. This junction of the radial and ring-canals is nea.rly always ob­
scured by the circular muscles overly~g it. 

The subgenital ostia are wide, renifoI'm, and about Ii-times as broad 
as the interostial pillars which, form the support of the mouth-arms. 
The mouth-arms extend slightly beyond the margin of the umbrella, 
the maximum breadth of the wings of the mouth-arm is nearly half the 
length of the mouth-arm excluding the wingless basal part. There are 
a few short club':'like appendages 3-5 rom. long close to the frilled mouths. 
Numerous long filaments with a knob-like extremity are present on the 
mouth-arm disc aLd on the base of the mouth-arms. If not damaged 
in preservf(l,tion they give a distinctive appearance to the full-gro'wn 
individual 
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Measurements in millimeters. 

Maximum Length of Maximum 
Diameter diameter winged breadth 

Lo('ality. of of mouth- part of of wing 
umbrella. s,rm disc. mouth- of mouth 

arm. arm. 

Off Sandheads, mout.h of t.he Ganges 
(Capt. J. H. Row), Feb., IS92 (da-

110 . . 75 .. 
maged). 

Mar. Surv. Sta. 569 (11 0 52' 10" N., 9So 160 90 50 20-25 
18' 40" E., Dec., ~913). 

Mar. Surv. Sta. 5SO-Various places in 
Celerity Passage (Jan., 1914). 

IS5 90 100-130 45-65 

Ditto ditto 145 90 55-65 25-30 

Ditto ditto 220 110 65-S5 50 

Ditto ditto 225 120 75-90 40-45 

Mar. Surv. Stat 565 (110 57' 30" N., 100 42 42-50 
980 19' 00" E., Nov., 1913). 

M are Surv. Sta. 579 (11 0 53' 04" N., 30-70 .. 
98° IS' 17" E., Jan., 1914) (Juvenile). 

In one of the individuals from Stat 580 young stomatopods were 
found firmly sticking to the frilled mouths. In another specimen from 
Stat 569 a small cuttle-fish, probably a Loligo, was found amongst 
the mouth-arms. 

All but one of the medusae in the collection are from t.he Mergui 
Arohipelago. In the Bay of Bengal its distribution is probably re­
stricted to coastal waters. 

Genus Thysanostoma L. Agassiz. 

1910. Thysanostoma, Mayer, Ope cit., p. 691. 
1921. Thysanostoma, Stiasny, Ope cit., p. Ill. 

Thysanostoma thysanura Haeckel. 

1918. Thysanostoma thysarl'Ura, Mayer, Bull. U. S. Nat. Mus., I (Bulletin 100), 
p. 227. 

A mutilated example of this species is in the collection. The mouth .. 
arms are the only structures which are in a fairly good condition. A 
portion of the m~rgin of the umbrella with two rhopalia, and the circu1a.r 
muscles are more or less intact. The approximate diameter of the 
umbrella is 70 mm., and the average length of the mouth-arms 35 mm. 
The exumbrellar surface is granular, and in some parts of the exumbrella 
the granules are enlarged into short, low ridges. Cluster~ of short, thin 
filaments carrying nematocysts are present on the mouth-arm disc. 
A few of them near the base of t he mouth-arms carry terminal knobs. 

Localily.-·Pupi, OriHHa coaHt. 
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FAMILY LYCHNORHIZIDAE. 1 

Genus Acromitus Light. 

1914. Acromitu8, Light, Philip. Journ. Sci., IX, p. 210. 

Acromitus f1agellatus (Haeckel). 

[VOL. XXXIII, 

1921. Acromitus ftagellatus, Stiasny, ope cit., p. 131, pI. ii, fig. 10 ; pI. iv, fig. 30 ; 
pI. v, fig. 40. 

1930. Acromitu8 flage7latu8, Menon., Ope cit., p. 19, pI. ii, figs. 9a-c. 

This species appears to be one of the commonest along the coasts of 
India and Burma; and our collection contains several specimens some 
of which are, however, badly preserved. 

Doarakar, Sunderban, L. Bengal (Dr. B. Prashad, March, 1918)-3 
large and fI small specimens, the bell-diameter ranging from 110-140 
mm. in the larger ones. The exumbrella in one of them has peculiar, 
polygonal, cushion-shaped swellings, which are large in the centre and 
small in the marginal region. In one specimen the terminal mouth-arm 
filaments are absent except on one arm where they are quite rudimentary. 
The filaments on the rest of the mouth-arm are not conspicuous. ,A 
few, however, can be detected on the upper part of the mouth-arm with 
the help of a magnifying glass. The mouth-arms are unequal, relatively 
stout and longer than the radius of the umbrella. The subgenital papil­
lae are very well developed. There are small circular or oblong yellow­
ish brown spots on the exumbrella, somewhat more numerous in the 
central part than on the marginal, and minute granules on the exum­
brella external to the ring-canal. The spots are generally depressed in 
the centre and pit-like. This specimen is presumably abnormal. 

Backwaters of Cochin State, S. India (Dr. H. S. Rao, December, 
1927)-8 specimens. The species was found everywhere in the back­
water up to 5 miles south of British Cochin, and ten miles north of Erna­
kulam. In using our bottom nets for collecting various other organisms 
it was found extremely difficult to avoid filling them with scores of these 
medusae while hauling up the nets. They were particularly abundant 
in the northern part of the backwater, at or near the surface of the water 
in the early part of the day, i.e., not later than 9 o'clock. In the south­
ern part of the backwater on the borders of Travancore State the medusae 
are comparatively rare. This is presumably due to the fact that in this 
part of the backwater the influence ()f the tides from the Arabian Sea 
is much less, and to the fact that the salinity is considerably l~wer as 
a result of the flow of several freshwater streams into the backwater. 

In creeks and channels connected directly with the backwater young 
medusae were occasionally found. In two individuals obtained in 
January 1928 the granulation on the exumbrella is quite marked. There 
are three branches on each side of the tho palar canal arising fro.al the 
centripetalliile of the ring-canal. The ostia are broad and open, but 
the subgenital papillae are absent. The rhopalar and velar lappets 
are well developed. The mouth-arms are pyramidal, and there are 

1 This family name is used in the sense of Uchida (loc. cit., p. 90) who merges Catos­
tylidae and Lobonemidae in it ~iving them the rank of subfamilies. 
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only a few filaments on them. The terminal filament on the mouth­
arm is well developed and longer than the mouth-arm. 

Matlah River, Canning Town, L. Bengal (Dr. Southwell, Dec., 1918) 
-2 examples. 

Fisher Bay, Port Owen, Tavoy I., Burma (Mar. Surv. Sta. 414, 1911) 
-2 examples. 

Puri, Orissa Coast (1912)-one specimen. A few Clupeid fish are 
found entangled amongst the mouth-arms. 

Tuticorin, S. India (Dr. H. S. Rao, Feb., 1926)-one individual, 
rather damaged. 

An example from Celerity Passage (Mar. Surv. Sta. 580, 1914) is very 
much contracted and broken, and it is impossible to be certain of its 
specific identity. It probably belongs to this species. 

Measurements in millimeters. 

Diameter of Length of Diameter of 
- bell. mouth-arm. month·arm 

disc. 

Cochin Backwater (abnormal specimen) 135 55-95 73 

Cochin Backwater, normal examples 140-145 110-110 75 

Fisher Bay, Tavoy I. 90 50-60 52 

Puri 75 40-45 40 

Acromitus rabanchatu Annandale. 

1915. Acromitu8 .rabanchatu, Annandale, Mem. Ind. }'l'l,8., V. p. 96, pI. vi, figs. 
4·6, pI. viii. 

Our collection contains a large series which Annandale report~d on 
in his account of the coelenterates of the Chilka Lake. From his 
description of the species it appears that it is much more closely allied 
to A. flagellatus than to .fl. maculosus from the Philippine Seas. A. 
rabanchatu differs from A. flagellatus chiefly in the' size and form of the 
rhopaIia, and of the marginal lappets. It is .probable that this species 
is only a form of A. flagellatus. 

The distribution of the species is probably restricted to the ChiIka 
Lake and the shallow co~sts along Ganjam and Orissa. The records 
from the coast of Tenasserim and the Ennur backwater pertain to A. 
flagellatus rather than to the present species. 

Genus Crambionella Stiasny. 
1921. Orambionella, Stiasny, Ope cit., p. 129. 

This genus was erected by Stiasny to include two previously described 
species, e.g., Orambessa stuhlmanni Chun1 from the mouth of the Quj]j­
mane riv.er in East Africa, and M astigias orsini V anhoffen 2 from ARsa h 

1 Mitteil. Naturkist. Mus. Hamburg, XIII, p. 10, pI. i and fig. 1 (1896). 
2 Bibliotheca Zool., I, p. 34, pI. iv, figs. 2·4 (1888). 
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on the Red Sea Coast. One of the chief characteristics of this genus 
is the pyramidal, three-winged mouth-arm with a terminal appen­
dage, which is the naked continuation of the mouth-arm into which an 
extension of the stomach forms a small network of anastomosing canals. 
The other important but negative character is the absence of whip-like 
filaments on the mouth-arm. In the new species described below~ 
which undoubtedly belongs to this genus, the mouth-arm has a long 
tapering terminal appendage instead of a short rounded one, and a 
number of small foliaceous appendages amongst the frilled mouths. 
Stiasny's definition of the genus in the work cited is more or less com­
plete, but with the inclusion of this species in it slight modifications are 
necessary. The folIowing may be added to the diagnosis of the genus 
given by Stiasny : 

Rhizostomae with three-winged stout, pyramidal mouth-arms ter­
minating in a long or short appendage, which is the naked continuation 
of the mouth-arm, usually with button-shaped or foliaceous appendages 
among the frilled mouths and without whip-like filaments. 

Crambionella annandalei1 sp. nov. 
1930. ?Crambionella stuhlmanni, Menon., Bull. GOt·t. MU8. JJladras (N. S.), III' 

p. 18, pI. iii, figs. 14 a, c, e. 

The bell is hemispherical or dome-shaped, with a diameter of 100-160 
mm. Its margin is more or less incurved. The surface of the exum­
brella is finely granular, and has minute short furrows and ridges arranged 

'. '. 
~.... .. 

'. .-. 
·~'i. 

TEXT-FIG. 4.-Grambionella annandalei. Exumbrellar view of rhopa.lium. c. Sense­
club; q. radiating grooves of the rhopalium ; rol. rhopaJar lappets. X 16. 

1 A small collection of individuals of this species from Puri which the late Dr. Anran­
dale studied some years ago had been labelled by him as an undescribed sFecifs of Pseudo­
rkiza, but no description was published. I have great pleasure in associating his name 
with this species. • 
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radially. The general appearance of the exumbrellar surface is com­
parable to a distant surface view of a meandrine coral. The granules 
are somewhat unevenly distributed, more being found near the margin. 
The marginal part of the umbrella is comparatively thin and forms a 
distinct region with its numerous short longitudinal or radially directed 
triangular ridges on the entire circumference of the umbrella. The 
ridges usually correspond in number with the velar lappets. Each ridge 
cariies at its apex a row of small but prominent, mound-like or pointed 
conical tubercles, the largest of them being in the middle of the ridge 
and the smaller ones at the ends. The tubercles vary in number, there 
being usually 14-16 of them on each ridge. The rhopalar ridges, i.e., 
those lying next to the rhopalium generally converge above it, and some­
times unite. Abnormally, any two or more ridges besides the rhopalar 
may converge and unite. There are usually no tubercles above the 
exumbrellar sense-pit, but rarely there are three or four of them in a row. 
There are 8 rhopalia on the -margin of the umbrella in moderately deep 
notches. Each rhopalium has a short stout stalk with a spherical mass 
at its free end enclosed in a membrane, and containing a number of 
elliptical or lens-shaped refringent concretions. The rhopalar lappets 
are elongate and narrow and diverge near their distal ends. They do 

: , 
nb 

TEXT-FlO. 5.-Crambionella annandalei. Subumbrellar view of l'hopalium. nJ. lllu:"'(·le 
strands of the subumbrella; 1'.1. rhopalal' lappets. x] 0. 

not extend beyond the velar lappets. There are, as a rule, 14 velar 
-lappets in each octant, relatively broad a,nd triangular. The exurnbrellnl' 
sense-pit is elongate, triangular, and radia.Ily furrowed. The distal p}uls 
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of the furrows are branched. The area immediately around the sense­
pit is flattened, and there is a smooth ridge on the sides and on the inner 
margin of the pit. 

The mouth-arms are well developed, stout and long, and arise in pairs 
from the ar~ disc on the subumbrella. Each mouth-arm may be divided 
into three parts, e.g., (1) the very short basal shaft which is more or less 
cylindrical, (2) the trifoliate winged middle part bearing the mouth-frills 
which are arranged in transverse pleats on its three sides, and the folia­
ceous appendages, and (3) the long stout, tapering pyramidal naked 
terminal club. The last is simply a continuation of the mouth-arm 
\vithout mouth-frills or appendages. In a cross-section of the terminal 
club which will be triangular the outer or centrifugal side forms the base 

TEXT-FIG. 6.-0ramhionella anna.ndalei. Distal part of mouth-arm of a. full-grown 
specimen (Holotype) showing the distribution of the canals in the terminal appen-
dage. x~. 

of the triangle, and the inner or the axial the apex. The terminal club 
is about half as long as the entire mouth-arm, but its length on the 
centrifugal sisle is greater than on its centripetal. This feature is clearly 
seen in the figure at the top on pI. III. 

The middle part of the mouth-arm is a little shorter than the terminal 
appendage. The mouth-frills are found in regular rows, though in the 
fully adult medusa they are somewha,t complicatedly arranged, presum­
ably as a result of the displacement of the rows of mouth-frills due to 
growth. By careful manipulation, however, the disposition of the struc-
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tures on the mouth-arm can be made out. The mouth-frills bear at 
their free edge a number of minute filaments with club-shaped extrem­
ities which carry small rounded nematocysts. Scattered amongst the 
frills and near the small mouths are a few flattened, usually orbicular, 
appendages. They are conspicuous in mature examples on all sides of 
the middle part of the mouth-arm, but are generally more numerous 
on the centripetal side. In some individuals, slightly smaller in size, 
they are minute and escape notice unless the mouth-frills are carefully 

TEx'r-FIO. 7.-Crautbionella annandalei. Distal pal't of lllOuth·aflll of·& young Incduoa 
froln the Bay of Bengal showing the distribution of the canals in the terminal appen­
dage. X I}. 

dissected out. They are usually semi-circular or orbicular in outline, 
but a few are elongate and leaf-like. They are full of small rounded 
ot oval nematocysts, fringed along their margin by a row of elongate, 
relatively large spindle-shaped nematocysts which stand at right anglCM 
to the outline of the appendage. 

The mouth-arm disc is roughly octagonal, each side being sinuous. 
Its diameter is about half of that of the bell. There are four crescent­
shaped genital ostia the edge of which is somewhat thick and fleshy. 
When the ostium is contracted the hemispherical ridge-like inner or 
centripetal side fits exactly like a plug into the opening of the ostiu111. 
The interostial pillars ~re much broader than the genital ostia. On 
the centrifugal face of each pillar there is a triangular del ressed areu 
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nearly as large as or slightly larger than the ostium. The subgenital 
cavity is deep and dome-shaped. The centre of the mouth-arm disc is 
cross-shaped. 

The muscular system is well developed. The ring-muscle area on 
the subumbrella is extensive, and divisible into two distinct regions: 
an outer and an inner clearly indicated by a groove along the ring-canal. 
The outer is wide and has well-defined curtain-like muscles, each consist­
ing of a fold of muscle doubled on itself. The inner is narrow and its 
muscles are comparatively less conspicuous. The muscles are inter­
rupted slightly along the rhopalar canals, and in the larger individuals 
along part of the length of the interrhopalar canals also. 

'rEx'r-FIG. 8.-0rambionella annandalei. Foliaceous appendages from three different 
points on the mouth-arm of the Holotype viewed from. the sides in t~e top left fi~ure, 
from above in the figure below, and from below in the figura on the rlght. The frllled 
appendages surrounding the foliaceous ones have been removed in the figure on the 
right, and only partly in the figures on the left. X 10. 

There are 16 radial canals, B rhopalar extending to the margin of.the 
umbrella, B interrhopalar ending in the ring-canal. Internal to the rlng­
canal and arising from it there is a network of anastomosing canals 
extending over less than half the area between two radial canals. The 
narrow-meshed network of anastomosing canals outside the ring-canal 
consists of a number of narrow radial canals arising from the ring-canal 
\vith still narrower transverse connections between them. It extends 
up to the base of the velar lappets. The rhopalar lappets have a pair of 
short blindly ending extensions of the rhopalar canal. Eight canals 
branch off from tlte central gastric cavity, each extending down the 
middle of the mouth-arms. In the terminal naked club the axial 
canal gives off a number of narrow transverse canals, usually 8 or 9, 
rarely 10-16. Their peripheral ends near each corner of the club are 
joined together by a sinuo.us longitudinal canal extending to the extremity 
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of the club. External to the longitudinal canal there is a network of 
ca!lals form~d by the short branches from the longitudinal. The ter­
mInal club IS so transparent that the disposition of the canals and the 
network in,it can be easily studied. The photographs of the holotype 
(pI. III) show these features well. 

The colour of the medusa in the living state is not recorded; in the 
preserved condition it is a pale pink or cream. 

Holotype.-P. 4~2 Zool. Surv. Ind. (Ind. Mus.). 

The holotype was collected in December, 1923 (Drs. Annandale and 
Prashad) in the Andaman Sea near Port Blair. It is the largest of the 
individuals of the species in the collection. Several medusae from 
various parts of the Bay of Bengal not far from the coasts of India and 
Burma are present in the collection. 

Measurements in millimeters. 

Length of Length of Breadth In. arm Length of 
Diameter from its terminal basal of umbrel- Number of 

Locality. of bell. base to tip club on shaft of lar margin medusae and 
of terminal its longest m. arm. bearin~ remarks. 

clUb. side. tuberc es. 

Andaman I. (Drs. Annan- 170 -140 83 20 35 One. 
dale and Prashad). De-
cember, 1923. Holo-
type. 

Akyab Harbour (Major 160 100-125 45-78 20-25 30 Do. 
R. W. G. Hingston), 
October, 1925. 

Off Hamii Basin (Hinz6) 43 26 15 · . · . Do. 

Puri, Orissa Ooast (Dr. 45 30 10 · . .. One small and 
Annandale and Captain 3 large--not 
Lloyd), Janua.ry, 1908. In good con-

dition. 

Purl, February-March, 85-120 70-145 .. . , .. Two. 14-18 
1908. velar lappets. 

Rbo~alla not 
equi Istant. 

P uri Beach, February, 60-80 . . .. · . · . Four. 
1909. 

izagapatam Backwater 65 50-72 50 · . · . One. 
(Dr. S. W. Kemp), April, 

v 
1910. 

1\1 adras (Prof. J. J. Asana), 
April, 1925. 

55 52 24 · . · . Six-Imma-
ture. 

This species is closely allied to the other two species included in t.he 
<Yenus but its relationship to Crambionella stuhlm,anni (Ohun) is much 
~ , . 
closer in several features, particularly in the form of the umbrella, In the 
occurrence of pyramidal ridges and of tubercles on the marginal pa.rt of 
the umbrella, and in the position of the rhopalia. It, however, dtfiers 
from that species in the great length of the terminal club and in its taper­
ing for~, and in having sr,nall foliaceous .~ppe,~dage~ amo~g~t the m.?uth­
arm frIlls. The" ungestlelte Gallertknopfe of O. ors~n~ (Vanhoffen) 
probably correspond to the appendages described in the present species, 
but unfortunately they are not figured by Vanhofien. 
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Genus Lobonema Mayer. 

19]0. Lobonema, Mayer, Ope cit., p. 688. 
1914. Lobonema, Light, Ope cit., p. 216. 

[VOL. XXXIII, 

Although Light described a new species from Palawan, Philippilles~ 
differing in certain respects from Mayer's genotype, L. smithii from 
Manila Bay, Philippines, he seems to be now more or less convinced 
that the two ~pecies are identical.1 

Lobonema smithii Mayer. 

1910. Lobonema smithii, Mayer, Ope cit., p. 689. 
1914. Lobonema mayeri, Light, Ope cit., p. 217. 
1921. Lobonema mayeri, Lobonema smithii, Light, Philip. Jou'l'n. Sci., XVIII, 

pp. 43-44. 

A more or less well preserved individual from Celerity Passage (Mar. 
Surv. Sta. 580, 1914) belongs to this species. The diameter of the bell 
excluding the marginal lappets is 145 mm., and that of the mouth-arm 
disc from one interostial pillar to the one opposite at 1800 is 95 mm. 
The mouth-arm is 85 mm. long, and bears a number of thin whip-like 
filaments. The velar lappets are about 25 mm. long. The subgenital 
ostia are only two-thirds as broad as the base of the interostial pillar. 
There are 14 rhopalia on the margin of the bell. Light described in the 
Philippine medusae a slit-like false ostium on the interostial pillar, and 
in one individual a large cone-shaped papilla on the upper margin of the 
false ostium. Both are absent in the present specimen. The inter­
ostial pillar on the other hand is supported by firm tissue at the sides 
of its base, and the enclosed area between the bands of tissue is membra­
nous and transparent. The ring muscles are well developed on the 
subumbrella and are not completely interrupted along the rhopalar 
canals. 

This specimen agrees in essentials with the original description of the 
Palawan specimens given by Light, but differs in that the circular muscles 
are not completely interrupted along the rhopalar radii, and in lacking 
the false ostia. These differences are presumably due to variability 
,vhich is a common feature in most species of Scyphomedusae. 

Mayer's description was based on three imperfect specimens, pro­
bably abnormal. 2 The fact that Light examined several specimens from 
Manila Bay, the type-locality, and found not one of them agreeing with 
Mayer's description of the species lends support to this view. 

Genus LoLonemoides Light. 

1914. Lobonemoides, Light, ope Cit., p. 222. 

In erecting this genus Light remarked that the medusae representing 
his genotype were very puzzling to place systematically. In the prescnt 
collection there is a single medusa from the Bay of Bengal which I am 

1 Light, Philip. ·Jou1·n. Sci., XVIII, p. 44 (1921). 
2 The description of the species is admitted by Mayer to be partial, being based on a 

, perfect specimen ' with ' a quadrant of its disk and all of its mouth-arms ' preserved, 
and on ' two other imperfect specimens'. The exact significance of these terms ' perfect 
and imperfect' is not quite clear. 
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unable to refer to any known species in the sub-family Loboneminae. 
It is in some respects intermediate between Lobonema and Lobonemoides, 
and may prove to be the type of a new genus, but in view of the facir 
that the specimen is unique, and slightly damaged in places I refrain 
from erecting a new genus, but describe it as a new species of Lobone­
moides with the genotype ot which it seems to have certain affinities. 

Lobonemoides sewelli,l Spa nov. 

In outline the bell of the medusa is less than a hemisphere, but is not 
very flat. Its diameter is about 260 mm., and its consistency some­
what firm except in the marginal region which is limp from the ring-canal 
outwards. The central part of the umbrella overlying the mouth-arm 
disc is 10 mm. thick, and the marginal region immediately inside the ring 
canal 12 mm. thick. The marginal region, outside the ring-canal, is 
thin, about 35 mm. wide and 3 mm. thick. On the central part of the 
exumbrellar surface there are a few scattered papillae, 5 mm. long and 
2 mm.. broad at their base. There are fleshy tongue-shaped thickenings 
of the exumbrella at the base of the velar lappets. 

p. 

TEXT-nG. 9.-Lobonemoide8 8eweUi. Side-view of exumbrella. p. exumbrellar processes; 
f'. rhopalia; v.l. velar lappets. X f. 

There are 16 rhopalia, 3 in each quadrant and opposite the interostial 
pillar, and one opposite each of the subgenital ostia, lodged in the mem­
brane stretching between two adjacent velar lappets. Each rhopalium 
has a short minute club-shaped sense-rod lying in a sinus covered over 
by a thin membrane extending between two rhopalar lappets. The 
exumbrellar sense-pit is broad and radially grooved, the distal end of 
the grooves being usually forked. The rhopalar lappets are small, beak­
shaped structures directed outwards, not exceeding 2 mm. in length. 
The number of velar lappets between a paIr of rhopalia is not constant, 
and varies between 2 and 6. There are 52 velar lappets in the holotype, 

1 Named after my ohief, Col. Sewell, to whoso energy as Surgeon Naturalist on the 
U Investigator " the Indian Museum owes its large collection of Scyphomedusae. 

G 
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but as part of the margin of the bell is incomplete the number is presum­
ably larger. They are clongate1y triangular, 10-15 mm. long and slightly 
longer than broad at base. Some of them show slight fission at their 
tapering end, and have small accessory triangular projections on their 
sides near the base, or minute crenulations. 

There are twice as many radial canals as there are rhopali&', the rho­
palar canals being prominent, and reaching the margin of the umbrella, 

TEXT-FIG. IO.-Lobonemoide8 8ewelli. Subumbrella,r view of a, part of the mouth·a,rm 
disc with two arms. The spaces enclosed by thick black lines represent the small 
windows of the proximal part. In this radius the distal connection between the 
wings of the mouth-arm is broken. X f. 

an4 the interrhopalar extending usually a little beyond the ring-canal. 
The radial canals form a large sinus at their junction with the ring-canal. 
The ring-canal is very n"arrow and inconspicuous in places, losing its 
individuality as a distinct canal in the interradial network of anastomosis. 
The interrhopalar centrifugal network of canals is narrow-meshed and is 
connected to the rhopalar canal on its sides by several narrow transverse 
canals. The network of canals centripetal to the ring-canal is large­
meshed, and connected with the rhopalar canal by a few short trans­
verse canals, usually four or five in number. It is not directly connected 
with the central stomach at any point. The rhopalar canal on reaching 
the margin of the umbrella near the base of the rhopalar lappets enters 
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the :Boor of the rhopalium where it divides into two diverging blindly 
ending-canals in the rhopalar lappets. A branch from each of the per­
radial canals is given off to the mouth-arm at the base of which it divides 
into three distinct branches, one for each wing of the trifoliate arm. 
Smaller canals branch off from the main canal and enter the fleshy thick­
enings of the periphery of the ,\\Ting and the appendages at the base of 
the frilled mouths. 

The. whole of the subumbrella outside the arm-disc up to the base of 
the marginal lappets constitutes the region of the 1 ing-muscles. The 
part which lies inside the rir]g-canal is raised, convex and fleshy, and the 
muscles are much more prominent than on the part outside the ring-

TEXT-FIG. ll.-Lobonemoides sewelli. Canal system of two adjacent rhopalar radii of 
the umbrella. X 1 t· 

canal. Each strand of muscle is a vertical fold of the subumbrellar 
tissue. The muscles are only interrupted part of the way along the 
radial canals, ust~ally up to the point of their junction with the ring­
canal. 

The mouth-arm disc is octagonal in shape, firm, and divided into 
four sectors by broad radial grooves. Measured dia.gonally from a.n 
interostial pillar to the one opposite, its diameter is 95 mm., and its 
thickness 10 mm. Each mouth-arm pillar arises from the peripheral 
region of its sector, and carries at the base of its centrifu~al side a broad 
Junate depression. It is natro'v above, broad and slopIng below. Its 
breadth varies from 20-50 mm. 'The sub genital ostia are la.rge, more or 
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less circular openings about 30-40 mm. broad and 30 IDDl. high. The 
floor of each ostium is elevated at the entrance into a broad lunate fleshy 
prominence which is nearly as wide as the ostium. On its convex side 
it bears a number of flattened gonadial filaments joined together in a 
series and lying in the unitary sub genital cavity. The mouth-arms 
arise in pairs from each sector of the mouth-arm disc, and extend consi­
derably beyond the margin of the umbrella. Excluding the interostial 
pillars the length of the mouth-arm ranges from 90 to 155 mnl. The 
mouth-arm may be divided into two regions, e.g., the basal shaft, and 
the distal winged part. The former is 45 IDID. long; and in the longest 
arm it is roughly a third of its entire length. It is slightly flattened 
from side to side, and triangular in cross-section, the apex of the triangle 
being directed inwards. The winged part of the mouth-arm is also 
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TEXT-FIG. 12.·-Lobonemoides sewelli. Exumbrellar and subumbrellar views of the rho­
palium and its adjacent region. c. anastomosing canals of the margin of the umbrella; 
g. radiating grooves above the rhop,alium; m. circular muscles of the subumbrella ; 
r.l. rhopalar lappets. x 4t. 

flattened, and bears on the periphery of each. wing a series of stout bead­
like swellings of varying size joined together by a strip of membrane 
which is usually perforated. There is one large window-like opening 
in each wing of the mouth-arm instead of three or four small ones as in 
Lobonema smithii Mayer. T~ere is, however, no evidence to indicate 
that this large window has been formed by the tearing of the wing-mem­
brane with several smaller windows. A number of frilled mouths with 
short club-shaped filaments is present on the distal end of the bead­
shaped structures. These structures may be compared in general 
appearance to the ovaries and stigma of certain flowers belonging 
to the natural order Euphorbiaceae. Instead of long whip-like filaments 
as in Lobonemoides gracilis there are short, stiff, rod-like a Jpen(~ages scat­
tered amongst the frilled mouths with a prolongation of the mouth-arm 
canal. Their free ends are usually knob-like with minute frills or folds 
of tissue on them. M~nute rounded and elon~ate nematoc!sts ar~ 
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found scattered on these appendages. On the axial or centripetal wing 
of the mouth-arm the bead-shaped structures undergo gradual reduction 

r~. __ .. _. __ _ 
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TExT·FIG. 13.-Lobonemoides sewelli. Mouth-arm appendages. J. frilled appendages ~ 
'1". rod-like appendages. The canal system sends branches into both these forms of 
appendages. X 28. 

in size and complexity towards the margin of the mouth-arm disc, until 
on the latter the mouth-frills and appendages are so much reduced that 
they appear to be mere Y-shaped ridges, the tail ends of which meet at 
the centre of the ,mouth-arm disc. 

The colour in spirit is pale pink or cream. No markings or pigment 
spots are present. The specimen is greatly contracted and somewhat 
brittle owing to preservation in alcohol. 

Certain worms, probably immature Distomes, are present on the 
exumbrella and on the mouth-frills and the appendages. They are reddish 
brown in colour, and have several refringent oval or elliptical bodies in 
them. 

Holotype.-P 4~3 Zool. Surv. Ind. (Ind. Mus.). 

Locality.-Vicinity of Mergui Archipelago (Mar. Surv. Sta. 565-11° 
57' 30" N., 98° 19' E.). The medusa was taken by Col. Sewell (13th 
November, 1913) with the help of a large surface townet. 

This species, while agreeing with Lobonemoides gracilis in having 
pointed marginal lappets and in the general arrangelnent of the radial 
and anastomosing canals, differs from it in having window-like openings 
on the mouth-arm membrane, in lacking filamentous appendages on the 
mouth-arms and in details of the canal system. 1 The most characteristic 
features are, however, in the mouth-arms and their curious bead-shaped 

1 Stiasny (1921, p. 156) is of the opinion that Lobonemoides gracilis is the young of ms ~obonemoide8 robustus ~rom J~va, .. -
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Bwellings with their short~ stiff appendages, and in the one large window­
like opening occupying the entire area of the mouth-arm membrane with 
several small ones at the periphery of the wing. 

The arrangement of the canals appears to be subject to slight varia­
tions. The interradial canals mayor may not reach the margin of the 
umbrella. Judging from the figures of the canal system given by Mayer 
for Lobonema smithii and by Light for Lobonemoides gracilis it seems 
that the interrhopalar canals are not at all well-defined outside the ring .. 
canal, although the authors say that they extend up to the margin of the 
umbrella. In the present species they break up into an anastomosing 
network between the rhopalar canals a little beyond the point of emer­
gence from the ring-canal. The ring-canal itself is reduced in size and 
often inconspicuous at some points. 

It is probable that a closer study of a large number Qf specimens 
of these so-called species will show tb;tt they are no more than varieties 
of a single species with a wide distribution in the Indo-Pacific seas. 

Family RPIZOSTOMIDAF. 

Genus Rhopilema Haeckel. 

1921. Rhopilema, Stiasny, Ope cit., p. 161. 

Rhopilema hispidium (Vanhoffen) Maas. 

1903. Rhopilema hispidium, Maas, Scyphomed'Usen o.,er Sibo{la Exped., MODogr. 
II, p. 73, pI. ix, figs. 78-81. 

1910. Rhopilema hispidium, Mayer, Ope cit., p. 706. 
192J. Rhopilema hispidium, Rtiasny, Ope cit., p. 163, pI. ii, fig. 15; pI. iv, figs. 

34 a, b, 35, 36; pI. v, fig. 48. 

Two specimens in a somewhat damaged condition are preserved in 
the collection. One is from Purl, Orissa Coast (Dr. Annandale and Capt. 
R. E. Lloyd, Jan., 1908). The diameter o~ the bell is 80 rom., and the 
length of the mouth-arm 75 mm. There are numerous conical and 
spiniform projections on the exumbrella. The scapulets are 25 mm. 
long. There are no wart-like papillae at the sides of the sub genital ostia. 

The other example bears the register number 6~56 only, and the 
locality is not given. Presumably it is from some part of the Bay of 
Bengal. The diameter of the bell is 80 mm., and the length of the mouth­
arm to the tip of its terminal appendage is 55 mm. The scapulets are 
15 mm. long. There are a few conical projections on the exumbrellar 
surface. The terminal club on the mouth-arm is compressed, elongate 
and more or less three-cornered. The subgenital cavities are distinct 
and separated from one another by a thin membranous partition, and the 
ostia are as wide as the interostial mouth-arm pillara. An elongate 
somewhat pear-shaped papilla with very few warts is present a little in 
front of t.he entrance of the subgenital ostia, 



EXPLANATION OF PLATE III. 

Oramhionella annandalei.-Two views of the Holotype. The outlines 01 
the foliaoeous appendages are clearly seen on the abaxial side of 
the mouth-arms. (X i). 
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EXPLANATION OF PLATE IV. 

FIG. 1.-0rambionella annandalei. Subumbrellar view of a young 
injected specimen partially dissected out to show the distri­
bution of the canals in the peripheral region. (Serni-dia­
grammatic). 

" 2.-Lobonemoides sewelli. Subumbrellar view of the Holotype. 
The large windows in the wing-membranes of the mouth-arm 
are noticeable. (X 4-). 
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THE GENERIC POSITION OF THE NEPALESE FISH DIPTYCHUS 
ANNANDALEI REGAN. 

By D. D. MUKERJI, M.Sc., Zoological Survey of India, Oalcutta. 

In 1907 Regan 1 described a new species of the genus Diptychus, 
I!. annandalei, from Pharping and Katmandu in Nepal. His descrip­
~lon was based on three 2 young specimens, the largest being 70 mm. 
In total length. Recently I had occasion to examine these examples 
and I find that, besides possessing two pairs of short ba.rbels to which 
Regan had already referred, they are provided with a well-marked, 
osseous and denticulate dorsal spine. A combination of these two 
characters clearly shows that the fish cannot be retained in the genus 
Diptychus which is characterised S by the presence of a single pair of 
barbels at the angles of the mouth and a smooth dorsal spine. 

1.'EXT-1!'lG. I.-Lateral view of Diptychu8 annandalei Regan, X 3. 

Another feature of importance noted by Regan in " D. a,nnandalei " 
is that the body is "nearly entirely naked." This character and the 
presence of four barbels led Vinciguerra" to suggest tentatively that 
the 'species is referrable to a distinct genus rather tha.n to Diptycltus. 
It was also indicated by him that the absence of scales on the body shows 
that the species is closely allied to the me·mbers of the genus Gytnno­
diptychu8.5 

I have examined the pharyngeal bone and teeth of a specimen of 
" D. annandalei" (fig. 3) and find that the pharyngeal teeth are, like 
those in SchizothO'1ax, more or less hooked at the tip and a.rranged in 

1 Regan, C. Tate-Bee. Ind. Mus., I, p. 158 (1907). 
2 There are, however, four specimens in the collection of the Zoological Survey of 

1551 1552 
India labelled as Diptychu8 annandale·i Regan (Reg. Nos. F ""'l ~t F -r). 

8 Steindaohner, F.-Yerk. ZOOt-bot. Gu. Wien. XVI, p. 787 (1866). 
'Vinciguerra, D.-Ann. MU8. Oiv. Seor. Nat. Genova, (3) VII (XLVII), p. 146 

(1916). 
Ii Hepzenstien, S., 'Ichthyologische Bemerkungen ans dem zoologisohen Museulll 

der Kaiserliohen Aka.demie der Wissenschaften.'-M elanges Biol. Bull • .A cad. Se. St. 
Petersb., nn, p. 225 (1892), 
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three l'ows,-the arrangement being 4.3.2-2.3.4.1 Both in Diptycltus 
(fig. 4) and Gyntnodiptychus, on the other hand, there are only two 
rows of teeth--the formula being J.3-3.4. 

The nearest a.llies of the form" D. annalldalei " are SchizopY,ljOp8is 2 

and Schizocypris. 3 'But it differs from Schizopygopsis chiefly in. having 
(iJ four barbels (versus none) and (ii) three ro,vs of pharyngeal teeth 
(t'ers·us two rows), while from Schizocypris it d.iffers among other features 
in the possession of (i) a more or less narrow and horse-shoe shaped 
mouth (versus broad and transverse), (ii) four barbels (versus none or 
H, minute posterior pair) and (iii) 1100ked pharyngeal teeth (t'ctsuS flat 
teeth with grinding surfaces). 

TEXT-FIG. ~.-Ventral view of Diptychus annandalei Regan, showing the charaoters 
of the mouth and the lips, X 4. 

Judged from the characters present in "D. annandale?:" referred 
to above, viz. (i) three rows of hooked pharyngeal teeth, (ii) a denti­
culate dorsal spine and (iii) four barbels, as well as from the general 
build (fig. 1) and the shape of the mouth and the lips (fig. 2) the fish 
appears to correspond more closely, if not entirely, to the genus Schizo­
thorax than to Diptychu,s, Gymnodiptychus 4 or any other allied 
genus, and .should, therefore, be placed in Schizothorax. In regard to 
its specific identity it is difficult to be certain, from the fact that all the 
specimens are immature and seem roughly to agree with any o~ the 
species of the genus Schizothorax found in the mountain streams and 
rivers of the Himalayan region. I am, therefore, inclined to think 
that" D. annandalei " should, for the present~ stand as Schizo thorax sp. 

1 Ordinarily t.here are ten pharyngeal teeth on each side in Schizothorax, 5.3.2-
2.3.5. But it has been remarked by Heckel (Fische Kaschmir's in Hugel's Kasch'lnir 
'lom Das Reich Der 8ei~~, p. 355, footnote, 1848) that the total number of pharyngea.l 
teeth on each side may vary from nine to ten. Of the species of Schizothorax that J have 
examined in this connection R. nasus has nine pharyngeal teeth-the formula being 
4.3.2-2.3.4. 

2 Steindachner, F.-Verk. Zoo.-bot. Ges. Wien, XVI, p. 785 (1866). 
3 Regan, C. Tate-Ann.. Mag. Nat. Hi8t. (8) XIII, p. 262 (1914). 
4 At my request Dr. S. L. Hora very kindly wrote to the authorities of the Briti8h 

l\'luseum (Natural History) for a specimen of Gymnodipt:l/chU8 dybowskii, and recently 
a fine specimen has been presented by the British Museum (Nat. Hist.) to the Zoological 
Survey of India. My sincere thanks are due to Dr. Rora and the authorities of the 
British Museum (Nat. Hist.) for their acts of courtesy that afforded me an opportunity of 
studying the fish. Dr. L. S. Berg (Faune de fa Russie, Poissons, III, p. 675, 1914) con­
siders the form Gymnodiptych,u,s dybowskii congeneric with Diptychus Steind... I have 
very carefully examined the specimen of G. dybowjkii and do not alRo find sufficient 
justification for its generic separation from Diptychus. 
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Having assigned the form "D. a,'1vnandale'i" to the genus Scln'­
zotho1'ax it remains for me to explain the absence of scales in t.he speci-

TEXT-FlO, 3.-Pharyngeal hone anfl teet.h of Diptyckus annandalti Regan, X 10. 

mens. This is essential, for the fish could not be a SchizothO'l'ax, if 
normally its body were "nearly entirely naked." The absence of 
scales in t.he specimens under report, however, does not a,ppe~r to me 
to be characteristic inasmuch as scales in Schizothorax are generally 
small and in many species they are poorly developed. In immature 
stages, again, scales are either not developed or extremely minute 
and liable to drop off owing to improper preservation. l\s a matter of 
fact in badly preserved specimens it is often found that the lepidosis 
is partly or completely lost. In the collection of the Zoological Survey 
of India there are large series of younp: specimens of Schizothorax from the 
hill-streams of Chitral in the N. W F. Province and else'where. I have 
examined these specimens and find that scales are not developed in 
many, have partly dropped off in some and are entirely lost in othel'~. 

TEXT-FIG. 4.-Pharyngeal bone and teeth of Diptychu8 maculatu8 Steinn., X 8. 

It appears to me that scales are not developed in the specimens under re­
port. If, however, the absence of scales on the body of "D. annan­
dalei " be proved by later researches to be a constant feature of t]l(\ 
species, then" D. amnandalei " merit.s a clai~ to a dist.inct genus which 
will be intermediate between Schizothora:r on one hand and D?:ptycll1Is on 
the other. But the question cannot be settled unt.il adult, Rpe('im~llR 
of the fish have been obtained and studied, 





CLAssIFICATION OF THE HOMALOPTERID FISHES. 

By'SUNDER L.AL HORA, D.~c. ·(Punj. et Edin.), F.R.S.E., F.L.S., F.Z.S., 
F.AtS.B., Z()Ol()g1~c'al Survey of India. Oa.lcuttrt. 

rhe taxonomy of the Hom~lopterid flshes has been involved in a gl'ea t, 
C'onfusion and this fact has greatly .impeded t4e progress of my work 
on tho bionomics '~nd evolution of th~ Homalopteridae. Dtll~ing my 
visit to Europe in 1927-29 I availed myself of the opportunity of e~amjn­
iug the collections of these fishes in the British Museum, as well as in·t.l1fl 
zOQlogical museums at Paris~ Leiden, .A.msterdam, Bel'liu- and Genova. 
vVith . the knowledge thus gained· I am preparing an account .0£' the 
generic classification, bionomics and evolut.ion of the Homalopterid 
fishes, but as this work is likely t'o take some' time yet a,nd as the study 
is fairly advanced I have thought it advisable to give in this shor't note 
my views on the classification of the family. 1 

The Homalopterid fishes constitute' a remarkable family of torrent­
inhabiting loaches which are: characterised by a subterminal and in­
ferior mouth) a flattish lower surface and horizontal paired fins with the 
anterior rays " si~ple" As I have indicated 'elsewhere, 2 the so-called 
simple rays are of two kinds. In BaUtora, for example, the simple rays 
are apparently produced by the coalescence of the branches of an 'ol'di­
nary ray, whereas in Gast'l'omyzon there is only one true simple ray, the 
neighbouring rays, a,lthough appearing simple superficially, being in 
reality forked. In this last case the prjmary branching is retained Bnd 
each of these· branches is then modified into a simple ray. On the 
morphological structure of the ". simple" rays the· membel's of the 
family Homalopteridae can be gro~ped into t~o subfamilies-·Homa]op­
terinae and Gastromyzoninae.3 The. f~rm~r is oha.racterised by the 
presen~e of .tu'o or. more· undivided rays in t,he paired fins, whereas the 
latter possesses only one undivided ray. in the paired· fins. The genera 
H omaloptera, Balitora, H emimyzon, Sinogastromyz(J'Y!', Sinohomaloptera, 
Ohopraia and Lepturichthys a,re thus referrable to the Homa1opterinne 
and the genera Par~maloptera, Pseudogastromyzon, Gastromyzon, 01'08-

sosioma and Formosania to the Gastromyzoninae. The remaining genera. 
~uch as Glan~·opsi8, Homalosom'Q; and Octonerna. are more closely related 
to the Cobitiaae than to the Homalopteridae. 

1 After this article had ~one to press I received a copy of Mr. P. W. lfang's very 
interesting paper entitled ' New and Inadequately Known Homaloptel'in LORches of 
China" (Contributions Biol. Lab. Sci. Soc. China, Zool. Sere VI, No.4, pp. 25.43, 1930), 
in which he gives a rearrangement and revision of the generic characters of Ga8tromyzo'll, 
Sinogast-romyzon and their related gellera. It is not possihle to discuss his system of 
classification in this note, but J hope to do so in the near future when publishillg n 
detailed account of the classification, bionomics and evolution of t.he Homalopterid 
fishes. 

2 Hora, Phil. T'rans. Roy. Soc. London (B) CCXVIII, p. 267 (1930). 
a I am retaining the subfamily designations proposed by Fowler (Proc . .A. cad. Nat. 

Sci. Philad. (2) LVII, pp. 475, 477 ; 1905), though my charfl('~riBation of the t.wo sub. 
faptiJies is entirely different from that given by Fowler. 
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. A.mong the Homalopterinae, HO'lnaloptera, Baritora, Hernirnyzan 
and Sinogastro'myzon form a regular gra.ded series, while the 8-barbelled 
Sinohornaloptera, the many-barbelled Lepturichthys and the large­
eyed Ohopraia represent side br~nches of the main stem of evolution. 
Similarly among the Gastromyzoninae, Parhontaloptera, Pseudogastro­
'fnyzon and Gastr;'o'lnyzon constitute a l'egular series, whereas the many­
barbelled Ct1'08sostorna and Formosania seem to ha.ve diverged from the 
main line. A close study of the two subfamilies shows that evolution 
has proceeded among them along parallel lines and the most specialized 
forms of the two subfamilies ahow remarkable convergence of eh~racters. 
It is interesting to note that both in Sinogastro1nyzon and in Gastro1nyzon 
the ventral fins are united posteriorly to form a disc for the purposes of 
adhesion. 

For convenience of reference I give below a list of the genera of the 
Homalopteridae with references to their original descript.ions and the 
names of the type-species with sucll other information as I consider 
it is desirable to publish at tl~is stage of my work. 

Subfamily Homalopterinae. 

1. Ho,naloptera van Hasselt, Algem. Konst-en Letterbode II, p. 130 
(1823). 

Type .. species :-Hornaloptera ~vassinki Bleeker (=H. fasciata 
van Hasselt). 

Synonyrns :-Helgia Vinciguerra, Homalopteroides Fo"l'ler and 
Bhavania Hora. 

2. Balitora G:cay, IUstr. Ind. Zoology I, pI. lxxxviii, fig. 1 (1832). 
TYP,e .. species :-Balitora brucei Gray. 

:3. Hernimyzon Regan, Ann. Mag. Nat. Hist. (8) VIII, p. 32 (1911). 
Type-species :-H erni'inyzo·n .formosanum (Boulenger). 
HOlnalopter-a abbreviata Gunther (Pratt's Snows of Tibet, p. 248, 

pI. iii, fig. B, l892) and Psilorhynchus sinenses Sauvage et 
Dabr-y (Ann. Sci. Nat. Pari,r.; (6) I, 3/rt. 5, p. 14, 1874) belong 
to t~e genus H emimyzon. . 

4. Sinogastromyzon Fang, Sinensia I, p. 35 (1930). 
Type-speeies :-Sinogastromyzon wui Fang. 

o. /i~inohornaloptera Fang, Sinensia I, p. 26 (1930). 
Type-species :-Sinohomaloptera kwangsiensis Fang. 

6. Chopraia Prashad & Mukerji, Rec. Ind. Mus. XXXI, p. 188 (1929). 
Type-species :-Ohopraia rupicola Prashad & Mukerji. 

7 Leptuttichthys Regan, .. 4nn. Mag. Nat. Hist. (8) "Ill, p. 31 (1911). 
Type-species ~·-Lepturichthys .firnbriata (GUnther). 

Subfamily Gastromyzoninae. 

8. Parhonlaloptera Vailla.nt, Notes Leyden Mus. X~IV, p. 129 (1902). 
Type-species :-Parhomaloptera m'icrosto'lna (Boulenger). 

9. Pseudogast'romyzon Nichols, Amer. Mus! N01,itates, "No. 167, 
p. 1 (1925). 
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Type-species :-Pseudogastrornyzon .fasciatus Sauvage 1 (=P. 
zeb1'oidus Nichols). 

10. Gastromyzon Giinther, Ann. Mag. Nat. llist. (4) XIV, p. 454 
(1874). 

Type-species .·-Gastromyzon borneensis Gunther. 
Synonyms .·-Lepidoglanis Vaillant and N eogastro'lf~yzon PopteL 

11. O'fOssostorna Sauvage, Bull. Soc. Philom. Pa1'is (7) II, p. 88 
(1878). 

Type-species .·-Orossostorna da'vidi Sauvage. 
12. Formosania Oshima, Ann. Oarnegie 1JIlus. XII, p. 194 (1tl19). 

Type-species .·-Formosania jor'lnosa,nurn (Steindaehner) 2 (=.1/. 
gilberti Oshima). 

1 Sauvage, Bull. Soc. Philom. Paris (7) 11, p. 88 (1878). 
I Steilldachner, Ann,. Akad. Wi.~8. Wien XLV, p. 82 (190~). 
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