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INDEX.

N.B.—An asterisk (*) preceding a line denotes a new variety or subspecies:
a dagger (1) indicates a new specles a double dagger (}) a new genua or sub-

genus ; synonyms are printed in italics,
Page.
A Anophelinae
Anophelini
Acanthaspis fatvipes ... 2,9 | Anoplophrya
quadrinotata ... 9 aegitensis
quadrsstillatus ... 9 alluri
Acanthias ... 141 brasilii
Acanthocoris obscura 4 clavata. =~ ...
scaber ) .. 4 cochleariformis
Acipenser ... «. 136,139,141 convexa
Acocephalus porrecms — 16 filum .
Acyphona fenestrata .. 310 iner'nis
Aeromys e .. 183 tlloydii
phaeomelas ... 183 maupasi
tephromelas ... 183 minima
thomasi ves 183 naidos
Aethus aequalis . 3 nodulata
cyrtomenoides . 3 notei
tndicus 3 ovata
subaeneus 3 pachydrili
varians . 3 paranoides
Amalopini 271, 320 Slm_Pll*l?x
Amalopis ... 287,.321 s0c1al18.
elegans 321 striata leri
glabripennis 321 vermicularis
{spectralis .. 321 Antoch'a..d_
Amphibia ... 97 ndica
Amia . . 136 javanensis
Anabas scandens 841, 354 unilineata
Anss bimaculata ... ... 48 | Aporosa ... “
boschas ... 47,48 'l‘aura? "8’
{Anchimongoma 312, 316 | APpasus mlo esiumt
tsimplex .. 318 | Aspidocotylea
Anguilla " 141 | Aspilocoryphus guttager
Anisomerini 332 Atarba.dlﬁl; -
Anisops ciliatus 13 1 88
hyalinus 13 fa.vg .
natalensig 13 Fuso1e0rn18
‘nim aee 13 lavamcﬂ'
niveus v 2 13 lamellaris .
pellucens 13 nebulosa ...
productus ... .13 pallidicornis
sardea 1 2,13 pilifera
wutellaris < 13 ﬁty%):!ﬁl;thalmus
Anodonta . 119122, 145 us
Anophgles . ... 123,126, 127, 158 tdawnaensis
fa.mmndalel . 123, 126
asiatica ‘126
atratipes 126 B
barbirostris ... . 126
culiciformis ... 125, 126, 127
lindasagei <. 128 | Bagauda decorus
nursei . 128 splendens ...
plumbeus ... 125 | Balaenoptera borealis ...
wellingtonianus we 128 brydei .
Anopheles ( topborus) pales edeni
tinensis ... R 126 achlegeli s

Page.
. 127
127
129
131
130
130
130
130
130
130

.. 130
129, 131
w129
. 129
. 130
.. 130
131
130
130
130
131
131
129, 131
w130
309
309
309
309
288
289
13

«. 3b0
e 2,7
308, 309, 311
308
308
308

309
308
309
294
149
150 151

9

. ’l ‘
105, 108, 107
106, 107
105, 106, 107
. 108



Page.
Balanus ... eve 164
amphitrite . 160
Barbus jerdoni vee 148
malabaricus ... 148
ticto 148
Barilius barna 348
Belomys 179
kaleensis e 179
pearsoni 179, 180
trichotis 179, 180
villosus 179, 180
Belone 141
Belostomatidae 2,13
Bibionidae 321
Bilharzia haematobium 168
Bithinella palmyrac ... 160, 162
Bithynia badiella 160, 162
Box e 141
Brevoortia, 82
Brithura 273
conifrons 273
Crassa e 273
Bufo 26, 37, 102
andersoni 40
asper .. 23, 38
fergusoni ... 37, 38
himalyanum ... . 102
melanostictus ... ... 37,38
microtympanum . 37,39
penangensis .. 23,38
stomaticus 37, 38, 39, 40
viridis 37, 38, 40
Bufonidae ... 25, 27, 28, 37, 102
Bulinus ... w. 167
Bullinus 167, 168
oontortus ... 159, 160, 167, 168
senegalensis . 167

C
Cacopus 42, 101
systoma 42, 45, 101
Callosciurus .. 196
atrodorsalis 199, 205
atrodorsalis 205
pranis 200
shanicus 206
tachin 206
thai 205
zimmeensis 206
bocourti 204
bocourti ... 204
dextralis ... e 204
floweri 204
gruti . 204
harmandi ... e 204
lylei 204
sinistralis ... e 204
caniceps 206, 231
adangensis . 209
altinsularis e 208
bentincanus e 207
oaniceps ... . 206
casensis 208
oconvolor ... 209
davisoni ... e 207
domelious ... w207

Callosciurus caniceps epomophorus

fallax
inexpectatus
lancavensis
lucas
matthaeus
milleri
samuiensis
sullivanus ...
terutavensis
erythraeus
bonhotei
bhutanensis
castaneoventris
centralis ,..
crotalius
crumpi
erythracus
erythrogaster
gordoni
griseopectus
haemobaphes
hyperithrus
intermedius
kinneari
michianus
nagarum
ningpoensis
punctatatissimus
roberti
rubeculus ...
styani
thaiwanensis
youngi
ferrugineus
cinnamomeus
ferrugincus
frandseni ...
finlaysoni .
finlaysoni ...
folletti
tachardi ...
trotteri
germaini
albivexilli
germaini
nox
griseimanus
griseimanus
leucopus
vassali
nigrovittatus ...
bilimitatus...
bocki
johorensis ...
klossii
miororhynchus
nigrovittatus
orestes
notatus
balstoni
madurae ...
microtis ...
notatus ..,
stresemanni
prevosti
armalis ...
atricapillua

ove

196, 199,

108, 200,

199,

292,

210, 215,

Page.
208
208
207
209
208
207
208
208
207
209
250
200
197
199
201
198
201
196
197
250
199
200
199
197
198
200
197
200
197
201
201
200
200
199
202
203
202
203
203
203
203
203
203
204
205
204
205
209
209
210
210
228
222
222
222
223
222
222
223
221
221
221
222
221
221
227
212
213



Ballosciurus prevosti atrox

baluensis ...
bangkanus
borneoensis
carimatae ...
carimonensis
caroli
condurensis
erythromelas
griseicauda
harrisoni
humei
kuchingensis
melanops ...
mendananus
mimiculus ...
mimelus
navigator ...
nyx
palustris
pelapis
penialius
piceus
pluto
prevosti
proserpinae
rafliesii
rufoniger ...
sanggaus
sarawakensis
schlegeli ...
suffusus
wrayi
sladeni
bartoni
careyi
fryanus
haringtoni
midas
millardi
rubex
shortridgei
sladeni
viftatus
abbottii
albescens ...
anambensis
aoris
arendsis
billitonus ...
conipus
datus
dilutus
director
dulitonsis ...
famulus
ictericus
lamucotanus
lautensis
lutescens ...
maporensis
marinsularis
miniatus
nesiotes
pannovianus
pemangilensis
peninsularis
perhentiani

Page.

310,

201,

213
214
212
212
212

212

213
211
214
213
211
211
213
211
212
215
215
215
215
213
212
211
214
214
210
213
211
214
213
214
212

211
202
202
202
202
202
201
202
201
202
201
215
217
219
217
217
218
220
219
218
219
218
219
217
218
218
219
218
216
218
220
216
217
217
216
220

) Page.
Callosciurus vittatus plasticus ... 220
pretiosus ... e 215
proteus ... e 221
rubidiventris w219
rupatius ... . 216
rutiliventris e 219
saturatus ... e 215
scotti e 220
seraiae e 219
serutus ... e 218
singapurensis .. 216
siriensis ... .. 218
subluteus ... . 216
tapanulius e 216
tedongus ... e 220
tenuirostris e 217
ubericolor ... e 216
vittatus ... e 215
watsoni ... . 221
Calo;ﬁhrynus pleurostigma .. 101
Carcharias gangeticus .. s 81
Carcharinus gangeticus 77, 78, 79, 81, 351
Carcharius gangeticus .. 77
obscurus 78
Carcinoma 341, 344, 348
Centrisous ... .. 141
Centrotus flexicorne ... 15
minulus 15
obliquus 15
substitutus 15
Ceratocheilinac .. 304
Ceratocheilus e 304
Ceratostephanus anteomatua e 204
Cercaria ... .. 300
Corcariae ... e 301
Cerithiidae... i .. 164
Cerithuom ﬂuuiutilis 164
Cestoda ... 81 82, 83, 87. 88
Cestoidea ... ces
Cetacea ... 10«"
Chaoborus 163, 154, 167
manilensis 153, 164, 156
Chaulclasmus 47
stroperus e 47, 48
Chela boopis o 148
Chirillus marginalus ... 1¢
Chironomus .. 156
Cicadidae ... e 214
Cicindelidac e e 1
Cimex clavimanus 7
forsteri 7
Cirrhina reba . 148
Cladura ... 319, 320
flavescens e w319
tinterrupta ... e 319
Claduroides 320, 322
Clinostomum. 348 49, 360
marginatum. ... o 300
tpiscidium 348, 349
Clydonodozos w318
grisoiceps .. 318
multistriatus ... e 318
punctulatus ... .. 318
Coccostorphus minutus e 2,10
Conchophthirus 131, 132, 133
actinarium 131
anodontuo 131, 13 ,134
antedonis 134



Page.

Uonchophthirus curtes 131, 132, 133, 134
discophorus ... e 134
telongatus 132, 134
flamellidens 132, 133, 134
magna oo 131
metschnikoffi ... e 134
steenstrupei 131, 133
Conger ... e 141
Conithorax 207, 208
tbrevifrons 299, 300
tlatifrons 208, 299, 300
Conosia. i 318
irrorata wes L8
Copepoda ... 354, 365
Copepoda Calanoida 356
Cophophryne sikkimensis 102
Coptosoma indicum 2.3
Corbicula ... .. .. 168
cor ... 159, 160, 168, 169
crassula : 168, 169
fluminalis l.)‘) 160, 168, 169
Corbula . 161, 164, 170
pfefieri 170
tCorbula (Erodona) m(soputamlca l()O 170
Corbulidae . 170
Coreidae L ¢
Corcthra ia& lo-&
asialica 153
nmurnilensis 153
Corixidae ... 2. 14
Crapitula ... 321
Crotolaria striata 15
Crustacca ... 160
Ctenacr.scelis 261, 262, 263
dohrinianus 261

rex ... 261
sikkimensis 261
sumatranus 2061
Ctlenophora vilis e 332
('tenophorini . 7
Culicidae . 126, 127, 156
Cyclophyllidea 88
Cydnus suhaeneus 3
varians oy 2.3
(*ylindrotoma 280, 281, 282
americana 280
diatinctissima 28Q, 281
4-cellula 280
glabrata 280
latefurcata 250
nodicornis 280
quadricellula 280
Cylindrotomini 270, 280
Cypraca (Allcm) nmn(\l.\ 159
Cyprinus carpio o 8
Cyrenidac ... 159, 168
Cystignathidae 23

D

Danio acquipinnatus 148
Dapanoptera 204
fascipennis 294

lorent zi 204
pallida 204
perdecora 204
pulchra 204

Dasymallomyia

fraterna
maculipleura
nigrescens
signata

Datura stramonium
Dermatinus centralis
Dibothriorhynchidae
Dibothriorhynchinac
Dichoptera hyalinata ...
Dicranomyia

absens
albitarsis

alta

alticola
approximata
atrescens
bicinctipes
thicolor
carncotincta
cinctiventris
cinerascens
columbina
cunciformis
debeauforti
delicata
demarcata
eryvthrina
excelra
fascipenms
flavobrunnea
fortis
fraterna
fullowayi
innocens
marmoripennis
nigrithorax
fniveiapicalis
nongkodjadjarensis
novae-guineae .
ornatipes
Tpictipes
Tprominens
pulchripennis
puncticosta
simplex
simplissima
sordida
subfascipennis .
subtessellata
tenella
tinctipennis

Dicranophragma

aracilis =
tmultipunctipennis
pulchripennis

remota
Dicuches alternalus
femoralis
Diplonychus molestum .
subrhombens
Dipnoi
Diptera

Discocephalum plloatum
Distomidae

Dixa

153, 154, 157,

montana

78, 81, 341, 351

Page.
.. 318
318
318
318
318

1, 4

7

78

78

e By 14
283, 286, 289
284
284
284
284
284
284
284
285
284
284

244,

13
136 141
153

350
1568
154, 156, 1568



Page.
Dolichopeza . e 277
tecostalis 277
gracilis 278
infuscata 277
obscura 277
orientalis 277
pallidithorax 271
postica e 277
Dalichopezini 271, 276
Dorosoma ... 82
Dromomys... 234
everetti 236
lokriah 235
bhotia 235
lokriah 235
macmillani 236
owstoni 236
pernyi 234
calidior 235
chintalis 235
flavior 234
griselda 234
modestus . 235
pernyi 234
senex 235
rufigenis 236
adamsoni ... 237
belfieldi 236
fuscus 236
opimus 237
ornatus 237
pyrrhomerus 237
rindonensis 237
rufigenis 236
E

Ectomocoris cordiger ... e 2,10
Elephantomyia 297, 208, 300, 301, 302,
303, 304
egregia i 300
f\lsCommgmdta e 300
westwoodi 300, 302
Empeda 310, 311
inconspicua ... 310, 311
Empysurus johni 1,2, 3
Endobranchiae 144, 146
Engystomatidac 27,28, 41, 101
Entozoa 82, 83, 350
Eoglaucomys fimbr iatus e 184
Ephelia 329
fascipennis 329
ornata 320
Epiphragma kempi 330, 331, 332
tklossi g 330
signata e 330
tvicina 330, 331
Ergasilidae . P 1111}
tErgasilus hongmlcnbls e 352
thamiltoni P 1
Eriocera 332, 334
acrostacta 333, 334
albipuncta SR K 11
albonotata 334
angustipennis i 32, 334

aterrima 332, 335

taurantia .

334, 335

Lriocera badia
basilaris
bicolor
tealiginosa
cincta
cingulata
combinata
crassipes
crystalloptera
ctenophoroides
Tdecorata
dichroa
diluta
elongatissima
fenestrata
Havipes
fusca
gamma
tgravelyi
greeni
humberti
infixa
tkempi
lativentris
leucotelus
lunata
lunigera

tmaculiventris ...

mansueta
meleagris
mesopyrrha
morosa
nepalensis
nigerrima
nigrina
nigripennis
inigroapicalis
optabilis
pachyrhina
pacnulata
pannosa
perennis
plecioides
plumbicincta

tpulchrithorax
pyrrhochroma .

rubresecens
rubriceps
rufibasis
rufithorax
Frufiventns
santeriana
reutellata
selene
semilimpida
stimalurensis
sumatrensis
tenuis
testaccea

triangularis .
ttripunctlipennis

tubereulifera
unicolor
verticalix

xanthopyga ...
Erioptera ..

albogutlata
brevior

332,

J32,0

332, 3

d33.0

‘342, 334

333, :

335, 337

......

33, 308

J32. 334
BEB AR RT
333, 336
333
J0p
.. 310
310 J11



Erioplera aloplere
distans
ferruginea
flava
fusca
genitalis
grandior
hajterata
incerta
insignis
nigripalpis
orientalis
parallela
punctipennis
subtincta
venusta

Eriopterini

Erodona

Esox lucius

Eunetta
falcata

Eupetaurus
cineraceus
cinereus

Eurhamphidia

Eutettix phycitis

1Euthetus insularis

Exobranchiae

Ficus Rumphii
Ficrasfer ...
PFlata hyalinala
Foettingeria cos
Fulgora hyalinata e
Fulgoridae
Funambulus
kathleenae
layardi
dravidianus
layardi
palmarum -
bellaricus ...
bengalensis
brodiei
comorinus ...
favonicus ...
kolaarti
olympius ...
palmarum ...
robertsoni ...
pennanti
argentescons
lutescens ...
pennanti ...
sublineatus
obscurus .
sublinoatus
tristriatus .
annandalei...
numarius ...
tristriatus ...
wronghtoni ...

v 3
.. 136
e 14
.. 131
. 14
e 2,14
. 242
.. 248
247, 248
. 247
.. 247
242, 245
e 242
e 244
.. 243
242, 246
e 242
243
v 243
242, 244
.. 243
244, 246
244
244
244
247
247
247
245
. 246 -
245, 246
245, 246
e 246

Page.

Gabillotia euphratica ... 159, 169
QGadiculus ... . 141
Gadidae .. 140
Gadus . 141
Galeus . . 141
Gastropoda 144, 159,.160, 162
Geranomyia 287, 288, 297, 301
brasiliensis - 297
brunnescens . 287
circipunctata 287, 288
cornigera . 287
flavicosta . 287
fflaviventris ... .. 288
genitalis oo . 287
10-guttata 287
javanica . 287
linearis e 287
tnigronotata ... . 287
7-notata . . 287
notatipennis . 287
pulchripennis . 287
tridens . 287, 288
Gerris tristan 1,2,8
Girasia : 149, 150
fgravelyi 160
peguensis 149, 150
sikkimensis . 150
tsukliensis 149
Glyphoglossus . 101
molossus . 45
molosus . 101
Glyphotes ... 238
simus e 239
Gnophomyia 318, 322
aperta 318
Jurcata .. 318
genitalis . 318
incompletu .. 318
longipennis 318, 322

nigra . 318
orientalis .. 318
ornalipennis 307, 318
similis . 318
strenua 318
Gnophomyiae 318
Gobius 140
bombayensis 148
Gonowmyia ... 311
affinis e e 311

antica e 311
aperta . 311
bryanti .. 311
flavomarginate 311
incomplota . 31
nebulosa . 811
proxima o 311
Gymnastes 305, 307, 318
biannulata w307
thistriatipennis .. 307
oyanca . 307, 308
fonestrata . s 307
insignis . e 307
ornatipennis ... w307
tpennipes 307, 308
piotipennis w307
violaceus e 307



Page.
Gynoplistia occipitalis 332
Gyraulus ... 166
H
Harpaclor bicoloratus ... 11
fuscipes 2, 11
marginatus 2,10
squalus 2,10
tvarians . 2,11
Hecalus kirschbaumii ... 16
Heleophryne natalensis 23
Helicidae ... . 169
Heterodontus . 141
Heterogaster ceylamcus 7
Heteroptera 1
Hilsa 1, 82, 83
ilisha, 77, 88
Holorusia ... . 261
Homoeocerus alblguttulus e 2,5
anlennatus 5
Homoptera 1
Hoplobatrachus ceyla.mcua 52
Hydrobiidae 162
Hydrometridae 28
Hyla annectens 102
Hylidae .. 102
Hylopetes ... . 181
alboniger 182"
amoenus . 181
aurantiacus . 181
belone v 181
everetti . 181
Tharrisoni 182
?lepidus 182
nigripes 181
phayrei 181
laotum {g%
hayrei
grobus . 182
platyurus 181
?sagitta 182
spadiceus .. 182
Hyrinae 144, 1406
I
{1lisha Tparthenogenetma 88
}Indonaia .. . 143, 144, 146 147
caerulea. o 147
caerulea gandlchaudl 147, 148
rachysoma 147, 148
pugio o 147
Infusoria 129, 131, 134
Iomys horsfieldi e 178
davisoni ... . 179
horsfieldi ... 178
lepidus ... 179
thomsoni ... 179
Isidora . 167
broechii e 167
contorta 168.
forskalii 187
hemprichii 167
Isidorella ... . 167

X1

Page.
Ixalus glandulosus ... 101
leucorhinus 101

J
Jassidae 2,15, 16

K
Kaloula 41, 101
obscura . 42, 43, 101
pulchra 41 42, 43, 45, 101
triangularis 4], 42 44
variegata 41, 43, 45

L
Labeo rohita 344, 346, 347
Laccotrephes griseus ... e 2,12
maculatus 12
Lamellidens 109—122 143 144, 145 146
consobrinus .. 144
marginalis 109—112 114—-117
121, 132, 144
marginalis obesn 145, 146
Lariscus . e 232
hosei 232, 234
insignis . e 233
castaneus ... 233
diversus 233
fornicatus ... 233
insignis 233
jalorensis ... 233
javanus 234
meridionalis 233
niobe 233
obscurus 234
rostratus 234
javanus 232
niobe . 232
obscurus 232
rostratus e 232
Lechria .. 317
bengalensis 317, 318
leucopeza . 317
tnepalensis ‘%17, 318
Leguminosae . 1
Leiponeura 308, 311
Leptobrachium . .. 102
Leptooentrus substxtutus e 2,15
Leptodactylus 23
Lepus 95
aryabertensis - 93
craspedotis . 49, 90, ‘ll 92, 96
fcutohensis in 91, 92, 96
dayanus 49, 60, 90, 91, 92, 96
*dayanus connori 40
dayanus craspedotis 49, 50
kurgosa 93
macrolus a1
peguensis . 92, 94, 95, 96
ruficaudatus ... 91, 92, 93, 95. 96
tsadiya 92, 95, 96

siamensis . 89
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Page.

Lepus sinensis 92, 94, 95, 96
tytleri 94
yarkandensis ... 89, 90, 91, 92, 96
Leuciscus rutilus . - 348
Libnotes 291, 293, 294
affinis . 295
fuscinervis e 295
]impjda, vee 295

lutea ces 295
marginalis 295
montivagans 295
nigricornis 295
notatinervis 295

opaca 295
poeciloptera 294
punctatissima ... 295
punctipennis 295
regalis 205
scutellata 295
stantoni 295
thwaitesiana 294
transversalis ... .. 295
limnaea 159, 160, 161, 164
axiaca - .. 165
euphratica . 165
lagotis 165, 166
lagotopsis w165

ovalis 2

ovate . 165
peregra 165, 166
peregriformis 160, 165, 166
reneana 185
stagnalis .. 165
subpersica 160, 166
tenera 160, 1¢5
Limnaeidae . 1064
Limnaeus tener ee ... 165
Limnobia ... 284, 289, 291, 293, 204
annulifemur .. 289
aterrima . 293
fbipunctata w201
centralis . 289
cinctiventris . 289
teonfinis . 290
costalis v 290
crocea . 289
festiva 289
tflavocincta .. 289
indica 289, 290
longinervis 289, 203
tlongipennis e 299
fmarginata 290

nigra, 289
tnigrescens ... 203
nitobei 289
niveipes 289
156-notata . 292
tpunctithorax ... 293
tinotinervis 289
trentepohlii 315
triangularis 289
trimaculata 289
Ttritinota e 201
vitripennis 284, 289
Limnobiinae .. 271, 272, 279, 280
Limnobiini . 283
Limnobiorhynchus ... 297, 298, 299, 301
brasiliensss 298, 301

Limnobiorhynchus canadensis

fragilis _—
incerta
incertus
magna
muliebris
westwoodi
Limnocnida
Limnophila
amica
tannulipes
apicalis
claripennis
contingens
tflavipennis
furcata
tfusca
genitalis

tglabra

honesta
tincompleta
javana

tinconsequens ...
multipunctata ...

tornatipennis .
pallidicoxa
palmeri

tparvicellula

quartarius
selectissima
simplex
trisignata
Limnophilini
Liogma ...
glabrata
nodicornis
Lipophleps
Lithoglyphus
Longurio rubriceps
testaceus

Lygaeidae ...

Lygaeus deustus
gultiger

M

Macroscylus japonensis
Jjavanus
subaeneus
Malacocotylea g
Margaritana euphratica
Megalophrys
carinense
Megistooera
Melania
tuberculata
Melaniidae
Melanopsis
costata
nodosa
sauloyi
subtingitana
tingitana
Membracidae

Membracss minutus ...

Menetes berdmorei
amotus
berdmorei ...

318, 322,

169, 160, 163, 164

Page.
301, 302
297, 298

.. 298
.. 298
.. 208
.. 208
297, 298
.. 153
328, 329
. 323
323, 324
. 323
323, 324
. 323
323, 327
322, 324
324, 326
322, 323, 324
324, 325, 327
e 323
323, 326

. 323
323, 326

e 323
323, 328

322, 324

“. 323
323, 324, 326
. 323
w323
323, 324

.. 323
320, 322, 329
280, 281, 282
.. 280
280, 282

311

163

273

273

2,7

T

7

323, 324,

3

3

2,3

350

. 169
27, 42, 102
o 102
333

<. 160
169, 160, 163
. 163
.. 160
163, 164

.. -164
160, 163
.. 164
v 2,15
e 15
.. 231
e 231
. 231
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Menetes consularis . P‘f,%ez'
decoratus ... : 239

koratensis ... 231
moerescens " 539

mouhoti 2392

rufescens ... - 939

umbrosus ... T 999
tMesocyphona gracilis " 310
nigripes . 310
Mesogenae 144
Mesovelia bisignata 8
mulsanti 2. 8
orientalis '8
Mesozoa 88
Micrixalus silvaticus 101
Microhyl& . 41."42 10]
achatina ' 4i 42
berdmorei N 41’ 492
butleri ; 45
ornata 27, 41, 42
pulchra . 41, 43

. rubra 41, 42, 101
Micronecta dione 2 14
Microvelia diluta . 58
Mitopeza nitidirostris ... 276
Mollusca "1'43 144
Molophilus assamensis "~ 300
costalis ’ 309
inconspicua e 309

Molva | ” 141
Mongom&.... . ...31.1 312 314 315
albipennis - T 319 318
australasiae 3 “’ 312
c&riniceps 312’ 313
disjuncta 310
exornala .. 315

Hinn, 312, 313, 314
gl 312
Thamp 312, 313
obscura 312’ 313
pallidiventris 312’ 313
pennipes ’ 312
tsplendida ':3'12 313

Yo, 312, 313
Mongonella 314
Mongomioides e 315
Mongomyiac 312
Monochlys 154
Monocystis gy
Motella | 41
Mussafira johni 3
Myxobolidae 346
Myxobolus... 314, 346, 348
fuhrmanni i ’ 346
tnodularis - 347
oculi-leucisci 346
pfeifieri 348
piriformis . 346
Trohitac 344, 346, 347

fseni e 347
toyamat = 346, 346, 348
unicapsulatus .. 346

My xosporidia 341, 344; ,348

N
Nandus marmoratus

s 348

nandus 348, 350

bombaycnsis

Page.
Nannobatrachus beddomii . 101
Nannosciurinae o 248
Nannosciurus e 248
exilis e 248
concinnus ... e 248
exilis . 248
retectus 248
melanotis we 248
bancanus ... e 249
borneanus ... 249
melanotis ... 248
pulcher 249
sumatranus 244)
whiteheadi 248
" Nemachilus anguilla . 148
$avona .. 148
Nematocera . 153
Nemertini ... 88
Nemocers, .. 256
Nepa griseus 12
Nepidae 2,12
Neritidae ... . 16 2
Neritina 160, 162
cinctella 162
euphratica . . 162
jordani ...139, 160, 161, 162
Jordani turris 162
mesopotamica ... .. le2
Nervinops rusticus 13
Nesopeza ... e 278
talbitarsis 278, 279
tlongicornis e 278
}picticornis . 279
Nodularia ... ... 143, 144, 14b 147
aequitaria 144, 146
caerulea 147
japanensis 144, 146
Notonecta alba v 13
citliata 13
nanula 13
nivea 13
Notonectidac 2, 13
Nyectibatrachus 101
pPygmacus 17, 21
major 23, 101
Nysius ceylanicus e 2,7
0
Oligochacta . ]
Ophiocephalus ;,achun, 148
marulius .. e 351
striatus ae 351
Orimarga javana w309
poregrina .- 300
Oxydiscus nebulosus ... e 310
umbrosus e 319
Oxyglossis - 27
Oxyglossus 28, 100
laovis 100
lima 28, 20, 100
P
Pachyrhina 273, 274

. 274
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Page.
Pachyrhina citrina ... e 274
concolorithorax 273
consimilis 275
demarcata ore e 273
dorsopunctata ... 276, 276
formosensis .. 274
tfuscoflava ces .. 276
gamma 273, 276
thypocrites 263, 276
javensis . 274
ochripleuris 273
parva 274
tparvinotata . 276
pleurinotata 273, 274
puncticornis .. 273
serricornis 273, 274
speculata - . 2713
virgata . 276
Palamnaeus e . 43
Paracladura ... ... 320
Paramongoma, 311, 312, 314, 316, 317
albitarsis . ... J3l4
extensa . 312
longifusa . 312 -
manca . 312
niveitarsis e 312
pallida xxa w312
Paratropeza ; .. 318
Parreyssia N 143, 144, 145
corrugata 145, 146
corrugata nagpoorensis 145, 146
favidens 145, 146
favidens agsamensis 145, 146
favidens tripartitus 145, 146
favidens viridula 145, 146
wynegungaensis o 144
Pectinibranchiata ik e 162
Pediciinae ... e 271
Pelecypoda 144, 159, 160, 168
Pelobatidac aiia w. 102
Pelodytes punctatus ... 65
Pendulinus antennatus 2, b
Pentatomidae o 2,3
Perca fluviatilis .. 348
Perichaetidae s .- 69
Petalochirus burmanus e 2,9
Petalocnemis obscura ... 1, 2,4
Petaurillus 180
emiliac 180
hosei 180
kinlochi 181
Petaurista 171
albiventer s LTH
alborufus 174, 178
annamensis 174, 178
annamensis ... 174
barroni 174
birrelli 176
candidulus 174
caniceps e 176
cineracous 174, 176
olegans . w177
fulvinus e 176
inornatus . 176
leucogenys w176
lylei 174, 249
lylei e 174, 249
venningi ... 174, 249

Page.
Petaurista magnificus . 178
melanopterus «. 176
nobilis w175
pectoralis .. 176
potaurista . 172
batuanus ... . 173
cicur - 172
marchio o 173
melanotus ... e 172
mimicus . 173
nigricadautus e 172
nitudulus ... < 173
petaurista ... we 172
rajah we 172
terutaus . 173
philippensis w177
cinderella ... we 177
lanka . 177
oral . e 177
philippensis we 177
punctatus . 178
marice .o 178
punctatus .. ~. 178
gybilla .. 178
Laylori 173,176
yunnanensis 173, 249
Petauristinae e 171
Petinomys o 183
fuscocapillus o 184
genibarbis ... 183
borneoncnsis . 183
genibarbis ... e 183
malaccanus . 183
hageni 184
lugens 183
maerens 183
phipsoni 184
setosus 184
vordermanni 184
Phalacrocera 280, 281 282
replicata .. 280
tipulina . 280
Pheretima ... 69, 70, 73
barbadensis
dyers cee ()9
hawayana 69, 71, 73
heterochaeta ... 89, 71, 73
indica 69
posthuma b.) 71, 7J 74 129
rodericensis 69
Phyllorhynchinae .- 78
Phyrrhocoris forsters-—... . 7
Physa . 167
contorte . 168
natalensts . 168
senegalensis ... .. 187
Physa (Isidara) brochii approxi-
mans T .. 168
Physecrania 332
Physunio .. 109—1"2 143, 144 146
ferrugmeus 109, 110, 114, 115,1 117
micropteroides .. 109, 110, 114
Piestocystis hoploccphnli
lialis 87
Pirates adjunctus e e 10
Plagiopyla nasuta marina w181
Plagioloma actinarivm - 131
uminals «“ 131



Page.
Planorbidae 168, 167
Planorbis ... 166, 167
compressus . 166
convexiusculus ... 159, 160, 166
exustus e
saigonensis 166
velifer 166
ciliata ... 166
Platyhelmia, ... 86, 88
Platymeris fulvipes ... - 9
Platymetopius lineolatus e 16
Plea pallescens . 1,2,13
Plecia - . 321 :
Pleciomyia melanaspls 321
Plectromyia . e 322
tPlesiomongoma 312, 314
{venosa . 314
Pleuronectes 141
Plotosus 141
Plumatella longlgemlms e 2
Polyodon ..: .- 136, 139, 141
Polypedilum . .. 1583
Pomolobus 82
Potamides .. 161
fluviatilis . 160, 164 }
Potamides (T ympanotonos) ﬂuvmult.s 164
Presbytes potenziani ... (214
Prionocera flaviceps 261
Prionota ... . 261
Protozoa ... [31, 134, 348
Pselliophora . 287
tapproximata ... 259
taurantia 260
ctenophorina 268 -
divisa 2568
elongata - 258
tflavofasciata ... 269
fumiplena s .. 258
gaudens o 258, 259
laeta . .. 207
tlatifascipennis 260
luctuosa . 258
praefica - 258
semirufa 258
speciosa o 258
strigipennis 258
suspirans 258
suspirans hilaris 268
tripudians 258
Pseudaphana hyalinata 14
Psilorhynchus tenta,cula.tus 148
Pteromiinae 178
Pteromys ... 171
alboniger e 177
alborufus 173, 175
Pteromyscus . .. 180
pulverulentus 180
borneanus ... 180
pulverulentus 180
Ptychoptera . 2566
'tarnnanda.lex , 256
alritarsis 256
tibialis 266
Ptychopterinae 2556
Pulmonata . 164
Pycnocrepis (mnuhpcs 304
Pyrrhocoridae voe 2,7
Pyrrhocoris clavimanus . 7

xVvil

Page.
Q
Querquedula crecca ... 48
R
Rana . 28, 65, 101
a.xigustop&lma.t-a, 68
beddomei aes es 18
breviceps 28, 32, 46
brevipalmata . 28, 29
burkill: . 52, 60
cancrivora 52, 55 58, 59, bl 63, 64,
66,, 66, 67
ceylanica bl
corrugata 30
crassa 28, 34, 35 ol 52, bO 61 62,
63, 66
curtipes o 27
cyanophlyctis .. 2, 28, 30, 31
dobsoni 35
esculenta 52, 58 66, 98
esculenta lessonae . 52, 66
fodiens . 51
hexadactyla ’8 30, 31
leptodactyla 19, 20, 21
liebigii w101
limnoocharis 18 28, 29, 32, 34, 58,
59, 63, 64
occipitalis ... bb, 68
pleskii . 26, 36
rugulosa 34, 35 62, 60, 61, 62, 63,
64, 67
schlueteri 60
semipalmata . 19,20
sternosignata . 29, 36
strachani " 25
temporaria 97 98

tigrina 28, 34, 35, 51, 52, 63, 55, 57,
58, 59, 60, 81, 62, 63, 64,
65, 66, 67, 98, 99, 100,

102

angustopabmata ... 63, 65

burkilli ... 54, 55; 58, 61

cancrivora ... 2, 66, 56, 58

Crassa 52, 53, b7, 66

ocoipitalis ... n8

travancorica 23

tytleri 28 33, 34

verrucosa 17, 20, 21

vittigera 52, ao, 65, 67

Ranatra

filiformis e 2, l..

Ranidae ... 25, 27 28, 100, 101, 102

Rasbora daniconius ... 148 347
Ratufa 177, 185, 196, 2

aflinis ver . lﬂl

aflinis 191

arusinus .., 192

aureiventer 191

balae 192

catemana ... 101

femoralis ... 192

hypoleuca ... 101

johorensiy ... 101

masae 192

nigrescens ... 192
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Page. Rhaoonh Pal.goe]:
inis piniensis 192 acophorus
Ratula &ml;:;rgz)nota ... 192 maculatus 28, 36, 37
bicolor 187, 191 himalayensis . 36, 37
baliensis ... 187 leucomystax .. 36, 37
batuana 188 malabaricus .. 29, 37
bicolor 187 maximus ... 101
laenata 188 pleurostictus 27
major cee 187 Rha,mphidia. 295 297
pa,]_]ja,t.a, .ve 188 Ta..bnorma,lis cesr 206
cp]upplum 189 apicalis yio ees 296
bancana 190 ferruginosa L 295, 296
baramensis 189 Tf ratella . 296
bunguranensis 190 inconspicua . 295
cothurnata 189 kampangani . 296
ephippium 189 nigriceps . 296
griseicollis ... 190 niveitarsis 297
nanogigas ... 190 rufescens e 206
polia 190 unicolor 295, 296
sandakanensis 189 | Rhamphidini 206, 311
sirhassenensis 190 | Rhampholimnobia rotlcula.rxs .. 297
vittata . ... 190 | Rhaphidolabis 318, 320, 322
gxgantea. 17 7, 192, 194, 249 aperta . 322
fellii - ... 193 brunetti .. 322
gigantea 192, 249 fascipennis 318, 322
hainana .. 194 incompleta e 322
lutrina - 193, 196 indica, 322
macruroides 193 sordida . 322
indica . ... 186 | Rheithrosciurus macrotis 238
ben ga.lensxs 186, 187 Rhinosciurus 237
centralis ... 186 laticaudatus 237
dealbata 187 incultus ... 238
indica 186 laticaudatur 237
maxima 187 leo ¥ e 238
superans 186 rhionis . 238
acroura 185 robinsoni ... . 238
albipes 185 tupaioides ... . 238
dandolena ... 185 ., beracer e 238
Inacroura . 185 | Rhipidia bioculata 294
melanochroa 185 f 11;0-5;:1‘;{:91‘_8& 23;
- 1ynchobothridac
mcla.:::s;ﬁ:e 194, }gg Rhynchobothrius ... 78, 80
angusticeps .. 196 Rh Tilisha. 71, 78. 81, 82
celaenopepla 194,195 | pp> ynchota i 1
decolorata .. 195 Yy pa’::‘z:'?:"““ anticus e ;1
5 nicus .
o 194195 | Riyphoiophus goniculatus . 309
penangensis 194, 195 pulcher - 309
peninsulae 195
tiomanensis 196
notabilis 188 S
bulan
cEﬁmﬁnmmis igg S‘accobmncl\us fossilis e 351
condurensis 189 Scamboneura e 979
confinis 189 ! . quadmta_ e 279
conspicus ... 189 | Scantius forsteri e 2,7
notabilis 188 | oo ?ol’w.”" .- . 7
phacopepla 194, 195 | :Sg?tfri;ai minubus e 1%11‘5
leucogenys o 104 Sciurinac ... . 185
marana 194 | Sciurus albiceps - 191
phacopepla 104 alrisiriatus , 22!
sinus .ee 194 o .- 223
.\ beebei . 995
Reduviidae . o 2,9 bigolor T o6
Reduvius coll‘ans 12 bicolor typicus ... e 196
ocorallinus 11 castancoventris ... e. 190
Juscipes 11 chrysonotus . 206
marginalus 10 clphinstonii ... .. 186
sanguinolentus ... 11 epomophorus fluminalis .. 207




Page.

Sciurus erebus 214
erythraeus msularw 199
erythraeus intermedia 197
finlaysoni portus 203
haringtoni solutus 202
1nsignis 232
macrourus 185
pembertont 239

piceus 214
pyrrocephalus 232
rufiventer 197
subflaviventris ... 236
teanantii 185
trilineatus 248
villosus 179
vittatus taruss(mus 215
Scomber 138
Solea 140
Solenaia 109—122

soleniformis 109, 110, 114, 115, 116
Sphaerodema molestum 2,13

Sphaerospora 344, 347, 348
Spongilla alba 2
Sporozoa ... 348
Stegasmonotus . 217
Stibadocera 279 280 281, 282 283
bullans 279, 282
4-cellula . 281
metallica 280, 282
iStibadocerella 281, 282, 283
tpristina 281, 283
Stygeropis ... .. 261
Styringomyia - 304
ceylonica ee 304
orassicosta 304
formosana 304
fryeri 304
himalayana 304
jacobsoni 304
javana 304
nepalensis 304
nigrofemorata ... 304
obscura 304
venusta . 304
Styringomyia (Idlophlebla.) cras-
sicosta ... .. 304
Sycanus collaris e 2,12
militaris 10
Syndesmobothrium filicolle 77 80, 82
Synodontis . 141
T
Taeneoidea 88
Taenia serrata . 81
solium 81
Tamias leucotis 241
Tamiops .. 239
macclellandi 239, 241
barbei e 240
formosanus 240, 241
hainanus . 241
kongensis ... 240
macclelandi 239
manipurensis 239
maritimus ... 240
montioolus... . 240
novemlineatus e 240

Page.

Tamiops macclellandi riudoni . 291
rodolphi 241

sauteri 241

swinhoei 241
Tanyderus forcipatus ... 255
mirabilis 255
ornatissimus 255

pictus 255
Tanypremna e 277
omissinervis 262, 277
Teleostei w141
Tenebrionidae . - 1
Terpnosia jenkinsi ... . 2,14
Tetrarhynchidae 78, 81
Tetrarhynchus 78
erinaceus 82
gangeticus 81
perideraeus 81
Teucholabis 304, 306, 307
tangusticapitis .. 306
biannulata .. 305
cyanea 305, 307
femoratus 305
fenestrata s e 304
glabripes ee 305
insignis 305, 300
nigerrima e 305
tornata 3056
*assamensis 306

plecioides «. 305
Thomsonia kirschbaumit 16
lineolatus 16
Thomsoniella kirschbaumii 16
porrecta . 2,160
Thrypticomyia 284, 287
Tilline 132
magna 131
Tipula 261, 262, 270, 271, 272
aetherea .. 263
borneensis e e 263
tbrevis e 270
brunnicosta .. 262
carmichaeli 261, 263
cinctipes 262, 271
cinctoterminalis .. 262
cinerea 274
cinereifrons - 2062
tcontigua 265, 271, 272
continuata . e 262
coquilletti 263
dentate 263
divergens 263

dives . 262
elegans 262, 274
elegantula e 262
tfasciculata 269
tfilicornis 2067

flava 267
flavescens 2062
tflavithorax 268
tflavoides 207
fulvolateralis 203
t+fumioosta 266
tfumifascipennis 204
fusocinervis 262
gedehana 2062
graoillima 202, 205 271 273
tgravelyi - 2064



Tipula griseipennis
himalayensis
imperfecta
inconspicua
inordinans
klossi

marmoratipennis

melanomera
munda
nigrotibialis

novae guineae ...

nubifera
pallida
patricia
pedata
praepotens
princeps
pulcherrima
pumila
quadrinotata

quasimarmoratipennis

trufiventris
rufomedia
serricornis
shirakii

sinabangensis ...

splendens
tsimillima
striatipennis
subtincte
tenuipes e
tessellatipennis
tropica

umbrinus
venusta

Tipulae

XX

Page.
. 282
262
263
262
271
263
. 202
263, 276
. 262
262
263
263
263

962, 265, 271, 272
270, 271, 272, 278

261, 262

o 262
262

263

262

262

268
LT
262, 267

o 264
263
w262
265, 271, 273
.. 202
262

262

262

263

. 263
271, 272, 273

271, 272, 322

Tipulidae ... 126, 255, 261, 280, 297, 301,

Tipulinae ...
Tipulini
Tipulodina
maghnicornis
Tomeutes ...
brookei
helgei
hippurus
grayi
hippurellus
Eppurosus
urus
'entink?ip
okroides e
lokroides ...
owensi
lowii
balae
bangueyae
humilis ...
lowii
natunensis
pinienais
robinsoni ...
seimundi ...
vanakeni ...
mearsi
bellona
mearsi

virgo e

302, 303, 311, 333
2617, 271, 272, 280

w261
270, 271, 322
271, 272
223, 227, 228
w281
w231
226, 227
e 227
227
227

. 228
w23
o 223
223
224
229
230
230
230
229
230
230
230
230

.. 230
223, 224
. 224
w224
e 224

Page.
Tomeutes melanogaster 227
atratus 228
melanogaster 2217
phayrei 226
blanfordi ... 226
phayrei ... 225
pryeri 227
inquinatus 227
pryeri 227
pygerythrus 226
janetta 226
pygerythrus 226
quinquefasciatus 226
robinsoni alacris 230
quinquestriatus 225
rubriventer 227
stevensi 225
tenuis 228
altitudinis ... 229
bandarus ... 229
batus ggg
no

Fnu ris 229
modestus ... 229
parvus 229
pumilus 229
sordidus 228
surdus 228
tahan 228
tenuis 228
tiomanicus 228
Torpedo 142
ooellate w141
Toxorhina 297, 298, 300, 301, 302, 303, 304
brevipalpa . 302
fragilis 301, 302, 303
incerta . 208
longirostris 300, 302, 304
pulohella e 302
Toxorrhina .. 300
Trematoda 86, 341
Trentipohlia 312, 315, 316
albogeniculata ... 316
exornata 312
graoilis 312
leucozana 312
metatarsata 312
marmorata 315
nigroapiocalis 315
tornatipennis 316
piotipennis 3156
saucia 3156
speiseri 315
trentipohlii 315
zambesiae 312
Trichocera 320
flava 321
maculipennis 274
mantana w321
punctipennis ... 320
Trichogaster fasciatus 348, 349, 360, 351
Tricyphona .. 321
Triogma ... 280, 281, 282
Try%anorhynoha v T8
Typhlooybinae 16

U
Ula javanica o . 321



xX1

Page.

Unio 121, 160, 161
caeruleus . . 147
calliopsis 159, 169
ciconius v 169, 169
dignatus qemu‘amldxs 160, 169
mossulensis ... 160
tigridis 159, 169
Umomda,e 109, 121, 14‘% 144, 147, 159, 169
Unioninae .. 144, 147

w
Wallago attu 353
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I. RHYNCHOTA FROM BARKUDA ISLAND.

By C. A. Pa1va, Assistant, Zoological Survey of India.

InTRODUCTORY NOTE.

I have already described Barkuda I.in these ¢ Records.”? Here
it will be sufficient to repeat that it is a rocky or rather stony island
about one mile long by three-quarters of a mile broad, and lies, about a
mile offshore, in the Chilka Lake some five miles from the southern end.
It is thus situated in the extreme north-eastern corner of the Madras
Presidency, in the Ganjam District.

The peculiar features that have influenced its Rhynchotal fauna may
be considered a little more fully. The most important of these is the
sclerophytic nature of the vegetation. The island is rather densely
wooded, but all the trees and bushes have hard glossy foliage, and ordinary
succulent vegetation is practically confined to a few creepers and one or
two weeds that have established themselves at spots where the jungle
has been felled. With these facts is correlated a great scarcity of the
smaller Homoptera such as abound in grass and among soft herbage.
Indeed, all those species of either Homoptera or Heteropcera that live
by sucking leaves or stems of plants are very scarce, the few that occur
being found mainly on introduced Leguminosae. The phytophagous
species of the island live in most instances by sucking seeds or berries,
but the most conspicuous form (Empysurus johne) sucks the fruit and:
young leaves of a fig, and the most abundant (Petalocnemis obscura) the
stems of the Poison Apple Datura stramonium, Linn.,—both plants that
are not as a rule attractive to insects. Other groups of insects, with the
exception of certain families of beetles, notably the Tenebrionidae and
Cicindelidae, are just as poorly represented on the island as the Rhyn-
chota. A factor that may have been of importance in the scarcity of
species is the strong breeze that blows across the island almost daily.
Insectivorous birds and lizards are, however, few.

There is a small pond in the middle of the island. It is dug in laterite
rock and the water has a depth of about five or six feet in the middle,
but naturally varies with the rainfall. The pool is roughly circular
and about 12 yards in diameter. The bottom is covered with black
mud. There are no true water-plants, but a fairly dense growth of sedges
springs up round the margin in wet weather. The water is very slightly
brackish, opaque and muddy. In this pond certain aquatic Rhynchota
abound. The commonest are Anisops sardea and Plea palescens ; other
species are much less so. The Hydrometridae are as a rule scarce,
but Gerris tristan, though not always present, sometimes appears in
considerable numbers. Apart from Rhynchota and water-beetles, of
which a certain number of species are abundant, the fauna of
the pond is by no means rich. The only vertebrate is the frog Rana

1 Rec. Ind, Mus. XIII, p. 171 (1917).
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cyanophlyctis, which breeds there, the only molluscs are Planorbis
exustus, which is abundant, and Limnaea ovalis, which isscarce. A few
Chironomid and Culicid larvae occur, and a water-mite, parasitic in its
younger stages on Ranatra, is common. In the latter part of the ¢ rains ”
the rocks near the edge become covered with a sponge (Spongilla alba)?
and a Polyzoon (Plumatella longigemmas).?

The collections on which these notes are based were made on seven
different visits to the island, some of which lasted for a week or more,
between 1914 and 1917. They were obtained by different members
of the Zoological Section of the Indian Museum, now the Zoological
Survey of India. The most lengthy of our visits, which took place at all
seasons, were made in July and the first week of August, that is to say,
in the earlier part of the *“ rains,” which is thus the season best represented
in the collection ; but there is comparatively little seasonal variation
in the insect life of the island, the climate of which, for purely local
reasons, is more uniform than that of most places in Peninsular India.

I have added certain ecological notes to Mr. Paiva’s manuscript.
They are enclosed in parentheses.

N. ANNANDALE,
Director, Zoological Survey of India.

LisT oF SPECIES.

Fam. Pentatomidae. Harpactor squalus, Dist.
Coptosoma indicum, Dist. Harpactor fuscipes (Fabr.)
Macroscytus subaeneus (Dall.) Harpactor varians, sp. nov.
Cydnus varians, Fabr. Sycanus collaris (Fabr.)
Empysurus johni (Oshan.) Fam. Nepidae.

Fam. Coreidae. Laccotrephes griseus (Guer.)
Petalocnemis obscura (Dall.) Ranatra ? filiformis, Fabr.
Homoeocerus albiguttulus, Stil. Fam. Belostomatidae.
Pendulinus antennatus (Kirby). Sphaerodema molestum (Duf.)
Eusthetus insularis, sp. nov. Fam. Notonectidae.

Fam. Lygaeidae. Amnisops sardea, Herr.-Schiff.
Aspilocoryphus guttiger (Dall.). Anisops niveus (Fabr.)
Dieuches femoralis, Dohrn. Plea pallescens, Dist.

Nysius ceylanicus (Motsch.) Fam. Corixidae.

Fam. Pyrrhocoridae. Micronecta dicne, Dist.
Scantius forstert (Fabr.) Fam. Cicadidae.

Fam. Hydrometridac. . Terpnosia jenkinsi, Distant, var
Mesovelia mulsantt, Buch, White. F Fuleorid
Microvelia diluta, Dist. “I’;“.' u'gonidae.

Gerris tristan, Kirk. ichoptera hyalinata (Fabr.)

Fam. Reduviidae. Fam. Membracidae.

Bagauda splendens, Dist. Leptocentrus substitutus (Walk.)
Pelalochirus burmanus, Dist. Coccosterphus menutus (Fabr.)
Acanthaspis fulvipes (Dall.) Fam. Jassidae.

Ectomocoris cordiger, Stal. Thomsoniella porrecta (Walk.)

Harpactor marginatus (Fabr.) Eutettiz phycitis, Dist.

1 See Annandale, Mem. Ind. Mus. V, p. 25 (1915).
# See Annandale, Rec. Ind. Mus. XI, pp. 166, 168 (1915).
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Family PENTATOMIDAE.

[The members of this family, except Empysurus johni (Oshan.), are
all very scarce on the island. I have occasionally seen Macroscytus
subaeneus (Dall.) on the wing a few inches above the ground. In flight
it closely resembles beetles of the family Histeridae.]

Coptosoma indicum, Distant.
1902. Coptosoma indicum, Distant, Faun. Brit. Ind. Rhyn. I, p. 33.

Barkuda, 21-vii-14.

Originally described from Point de Galle, Ceylon. Represented in
the collection of the Zoological Survey of India from Calcutta ; Medha,
Yenna Valley, Satara district, ca. 2,200 ft., Bombay Presidency ; and
Vizagapatam, Madras Presidency.

Macroscytus subaeneus (Dall.)

1851. Aethus subaéneus, Dallas, List Hem. I, p. 116.

1866. Macroscytus javanus, Mayr, Verh. zool. bot. Ges. Wien., p. 361.

1867. Aethus aequalis, Walker, Cat. Het. I, p. 159.

1868. Aethus indicus, Vollenhoven, Faun. Ind. Néerl. 1, p. 17.

1874. Macroscytus japonensis, Scott, Ann. Mag. Nat. Hist. (4) X1V, p. 294.
1893. Macroscytus javanus, Lethierry and Severin, Cat. Gen. Hem. I, p. 7T1.
1893. Cydnus subaéneus, Lethierry and Severin, tom. cil., p. 68.

1899. Macroscytus subaéneus, Distant, Ann. Mag. Nat. Hist. (7) IV, p. 222.
1902. Macroscytus subaéneus, Distant, Faun. Brit. Ind. Rhyn. I, p. 96.

Barkuda, at light, 20—21-vii-14, 25-vii—4-viii-17.

Recorded by Distant from Bombay ; Deccan ; Burma ; Karennee,
Katha, Schwego-Myo, Palon ; Tenasserim; Thagata, Kawkareet. Widely
distributed throughout the Malay Archipelago and found in Japan
(Distant.) Represented in the collection of the Zoological Survey of
India from Gopkuda Island, Chilka Lake.

Cydnus varians, Fabr.

1803. Cydnus varians, Fabricius, Syst. Rhyng. p. 187.

1860. Aethus cyrtomenoides, Dohin, Stett. ent. Zeit. XX1I, p. 400.

1868. Aethus varians, Stal, Hem. Fabr. I, p. 6.

1882. Cydnus varians, Signoret, Ann. Soc. Ent. France (6) 11, p. 155, t. vi, f, 92,
1902. Cydnus varians, Distant, Faun. Brit. Ind. Rhyn. I, p. 92.

Barkuda, vii-14 and 25-vii—4-viii-1917.

Recorded from Bengal; Bombay; Ceylon; Burma; Mandalay:
Tenasserim. Represented in the collection of the Zoological Survey
of India from Habarane, Ceylon.

Empysurus johni (Oshan.)

1907. Mussafira johni, Oshanin, Ann. Mus. Zool. Acad. Imp. Sci. St. Pétersb.
XII, p. 416.

1908. Emgysurus johni, Distant, Faun. Brit. Ind. Rhyn. IV (Appendix), p. 460.
text-fig. 272.

Barkuda, 17-vii-14, 15—22-vii-16, 25-vii—4-viii-17.

[ This species is by no means uncommon on the island. It is gregarious
in habits and feeds on the fruit and young leaves of the fig Ficus Rumphi,
BL, on which small companies of young and adults together may often

B2
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be discovered. The flight, though by no means strong, is less weak than
might be expected from the shape of the body. KEven females fly readily
from tree to tree. The natural colour, though not the shape, closely
approaches that of the young leaves on which the insect feeds. The
colour in life is pale leaf-green ; antennae (except the base of the first
joint), eyes and ocelli brick-red; tarsi tinged with brown, a brownish
blotch on the dorsal surface of the 2nd joint of the 2nd and 3rd tarsi ;
claws white at the base, black at the tip; membraneous part of the
hemelytron colourless, transparent; edge of abdomen dark brown, a
reddish-brown line along lower surface of rostrum.]

In addition to the above characters it may be mentioned that there is
a distinct tubercle within each posterior angle of the pronotum ; of the
two black lines which are mentioned in the original description as border-
ing the inner and outer margins of the lateral gutta of the connexivum,
the one on the inner border is very faint and sometimes entirely absent.
The anal appendage of the male is almost pentagonal in shape, the
anterior, lateral and posterior angles being rounded ; it is inserted at the
apex of the deeply cleft apical margin of the sixth abdominal segment ;
it is deeply excavate dorsally and slightly convex ventrally. The male
is much smaller and narrower than the female, the sexes being respec-
tively 22 and 26 millim. in length and 14-5 and 18 millim. in greatest
breadth.

In the earlier stages the dorsal surface of the thorax and abdomen
is marked with some irregular patches of bright red. A distinct narrow
black border runs along the external margins of the head, thorax and
abdominal segments. This species was originally described from Kandy,
Ceylon, and was not previously represented in the collection of the Zoolo-
gical Survey of India. It does not appear to be represented in the British
Museum collection.

Family COREIDAE.

[In this family again only one species is common, namely Petalo-
cnemais obscura (Dall.)]

Petalocnemis obscura (Dall.)

1852. Acanthocoris obscura, Dallas, List Hem. 11, p. 518.
1902. Petalocnemis obscura, Distant, Faun. Brit. Ind. Rhyn. I, p. 386.
Barkuda, 17-vii-14, 25-vii—4-viii-17
[ This species is by far the commonest bug on the island. It resembles
the Malayan Acanthocoris scaber (Linn.)in habits, feeding on the poison
apple Datura stramonium, Linn. The eggs are laid on the lower surface
of the leaves in batches of from 17 to 42. Several females usually lay
together or in succession, and the young insects of different clutches
mingle in a common crowd. Shortly after hatching they migrate as
a rule to the stems of the plant, on which they crowd together. Both
adults and young in different stages may be discovered in a single crowd.
Owing to their mottled colouration they are by no means conspicuous
in the broken shadows thrown by the leaves of the plant.]
In the description of the species the dilutation of the apex of the
3rd joint of the antennae has been omitted. This is visible only when
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the insect is viewed from the side, as the dilatation is vertical. In the
earlier stages the insect is of a very pale colour, with only a few brown
markings on its dorsal surface ; the dilatation of the 3rd joint of the
antennae does not become apparent till about the last but one moult.
It has been recorded from North Bengal ; Khasi Hills ; Bombay ;

Poona ; and Ceylon. It was not previously represented in the collection
of the Zoological Survey of India.

Homoeocerus albiguttulus, Stal.

1873. Homoeocerus albiguttulus, Stal, En. Hem. 111, p. 61.
1902. Homoeocerus albigutiulus, Distant, Faun. Brit. Ind. Rhyn. 1, p. 361.

Barkuda, 25-vii—4-viii-17.

I have compared the only specimen from Barkuda with some speci-
mens of this species in the collection which have been identified by
Distant and I find they agree almost exactly in structure. The only
very marked difference is the size of the pale luteous spot at the inner
angle of the corium, which in the typical form is transverse and broadly
margined posteriorly with piceous, while in the Barkuda specimen it is
much smaller, being confined to the subquadrate cell of the corium, and
without any piceous margin posteriorly. Antennae pale ochraceous with
the basal joint greenish ochraceous and the apical half of the distal joint
faintly brownish ochraceous. Apical area of the head also tinged with
green. Pronotum thickly covered with minute brown punctures, those
near the margins being smaller and paler ; the anterior and lateral margins
greenish, the posterior margin pale ochraceous, impunctate, and the
posterior pronotal area obscurely transversely striate. Scutellum
ochraceous, rugosely, transversely striate, sparingly punctured, its
apex pale and impunctate. Hemelytra ochraceous with the punctures
on the clavus arranged almost in regular lines. Underside greenish
ochraceous. Length 19 mm., breadth 5 mm. The green colouration in
specimens of this genus invariably fades, becoming pale yellow or ochra-
ceous.

Recorded from Sikkim ; Khasi Hills; Sibsagar; Burma; Ruby
Mines, Karen-ni, and Palon. The type was described from Cochin China ;
Mr. Distant possesses specimens from the Malay Peninsula and Sumatra.

The specimens in the collection of the Zoological Survey of India
are from Sikkim ; Arakan ; Sibsagar ; and Soondrijal, Nepal Valley.

Pendulinus antennatus (Kirby).

1891. Horrzlogoce;us antennatus, Kirby, Journ. Linn. Soc. Zool. XX1V, p. 90,
1902. Pegdﬁllzﬁu;%nzenmms, Distant, Faun. Brit. Ind. Rhyn. I, p. 389.

Barkuda, 25-vii—4-viii-17.

A specimen of this species in the collection of the Zoological Sl.u'vey
of India from Kandy, Ceylon, is identical with the Barkuda specimen,
but as members of this genus also have a tendency to lose their natural
colour, if preserved dry for any length of time, a few remarks may be
made on the colouration of a comparatively fresh specimen. The first,
second and third joints of the antennae are olivaceous green, thickly
covered with numerous minute black dots, the ““ ring ”’ at the base of the
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third joint is very pale green without any black dots, the fourth joint
is reddish-brown with a broad pale basal band. The anterior area of the
pronotum, besides having four black dots, has also a distinct black,
transverse, irregular fascia. The membrane is shining hyaline, but
appears to be fuscous, when at rest, on the dark dorsal surface of the
abdomen.

Recorded only from Ceylon.

Eusthetus insularis, sp. nov.

Described from a single specimen taken at Barkuda on 20-vii-1914.

Head black with the lateral lobes, apex of central lobe, an irregular
transverse band between eyes, a rather broad band bordering the inner
margins of the eyes and extending posteriorly to the basal margin of
the head, a linear longitudinal streak between the ocelli and a somewhat
broad, medially interrupted fascia on each side of the head, below the
antennae and the eyes, brownish ochraceous. Antennae light brown
with the apices of the first, second and third joints narrowly piceous ;
first and third joints subequal in length, second shortest, about half
the length of the fourth, which is longest ; some short stiff black bristles
on the first, second and third joints. Underside of head with a broad
central, longitudinal, shining black fascia. Rostrum with the basal
joint incrassate, black, the remaining joints brown, with the apical half
of the last joint piceous. Rostrum reaching the middle of the meso-
notum.

Pronotum brown with three discal, longitudinal, piceous bands,
of which the central is broadest, and most distinct.  Anterior area with
a shallow transverse depression a little behind anterior margin, covered
with short silky hairs and with a short, longitudinal, ochraceous line ;
posterior area slightly raised, with numerous, small, black punctures
on disk. Anterior angles rounded, posterior angles acute ; posterior
margin concavely sinuate before scutellum, obliquely ascending at the
sides. Scutellum black, with a central longitudinal line and the apex
broadly luteous; disk with some rather long, decumbent hairs.
Hemelytra very dark brown, thickly punctured with black ; a few linear
spots on disk of corium a little beyond middle, luteous ; costal margin
paler ; membrane fuscous, thickly speckled with greyish-white.

Underside shining black, clothed with very fine silvery hairs, which
are most dense on the sides of the sternum ; a large patch on each lateral
area of the prosternum, the apices of the coxal cavities, a spot on the
anterior margin of the mesosternum, the lateral and basal margins of the
metasternum, a broad oblique lateral fascia on each side of the third
abdominal segment and a small spot at the external basal angle of the
fourth segment, luteous. Abdomen above black, with a broad longi-
tudinal reddish ochraceous band extending from the basal segment
to the apex of the fifth segment, the apical margin of the fifth segment
narrowly and the centre of the remaining segments luteous ; connexivum
black and luteous alternately, the luteous markings less distinct on the
underside of the fifth and posterior segments.

Legs ochraceous above, thickly mottled with black, underside of
femora blackish ; apices of tibiae and tarsi black ; intermediate and
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posterior femora black with a subapical pale annulation; apices of
intermediate femora luteous. Length 10-56 millim.

Type No. 7242/H.L. in the collection of the Zoological Survey of
India.

Family LYGAEIDAE.

Aspilocoryphus guttiger (Dall.)

1852. Lygaeus guttiger, Dallas, List Hem. 11, p. 574.
1904. Aspilocoryphus guttiger, Distant, Faun: Brit. Ind. Rhyn. 11, p. 11.

Barkuda, 13—18-iv-14, 25-vii—4-viii-17.

[Single individuals of this species are not infrequently seen on the
ground in the more open parts of the jungle.]

Recorded from North Bengal. Represented in the collection of the
Zoological Survey of India from Calcutta ; Ranchi ; Dharampur (under
stone), ca. 5,000 ft., Simla hills ; and Kufri, near Simla, W. Himalayas,
8,000 ft.

Nysius ceylanicus (Motsch.)

1863. Heterogaster ceylanicus, Motsch., Bull. Soc. Nat. Mosc., p. 78.
1904. Nysius ceylanicus, Distant, Faun. Brit. Ind. Rhyn. 11, p. 18.

Barkuda, 25-vii—4-viii-17.
Recorded from East Himalayas : Mungphu ; Chota Nagpur, Ranchi ;
Ceylon. A very widely distributed species.

Dieuches femoralis, Dohrn.

1860. Dieuches femoralis, Dohrn, Stelt. ent. Zeit. XXI, p. 405.
1872. Rhyparochromus anticus, Walker, Cat. Het. V, p. 100.
1872. Rhyparochromus siamicus, Walker, Cat. Het. V, p. 102.
1889. Dieuches alternatus, Horvath, Termész. Fijzetek, p. 36.
1904. Dieuches femoralis, Distant, Faun. Brit. Ind. Rhyn. I1, p. 84.

Barkuda, 25-vii—4-viii-17.

Recorded from Assam : Margherita, Naga Hills ; Sikkim ; Kashmir ;
Ceylon ; Burmia : Palon, Bhamo ; Tenasserim, Malewoon ; Batchian.
Represented in the collection of the Zoological Survey of India from
Siliguri, base of E. Himalayas, Bengal ; Kurseong, ca. 5,000 ft., Darjiling
district, and Pashok, 3,500 ft., Darjiling district, E. Himalayas.

Family PYRRHOCORIDAE.

Scantius forsteri (Fabr.)

1781. Cimex forsteri, Fabricius, Spec. Ins. II, p. 368.
1781. Cimex clavimanus, Fabricius, Spec. Ins. II, p. 368.
1822. Lygaeus deustus, Thunberg, Hem. Rostr. Cap. 1V, p. 3.
1848. Pyrrhocoris clavimanus, Herrich-Schiffer, Wanz. Ins. VIII, p. 102, f. 871,
1848. Pyrrhocoris forsteri, Herrich-Schiffer, Wanz. Ins. VIII, p. 102, f, 872,
1860. Dermatinus centralis, Signoret, Ann. Soc. Ent. Fr. p. 952.
1865. Scantius forsteri, Stal, Hem. Afr. III, p. 10.
? 1873. Scantius volucris, Gerstaecker, in V. d. Decken’s Reise, I11, p. 413.
1904. Scantius volucris, Distant, Faun. Brit. Ind. Rhyn. I1, p. 117.
1910. Scantius forsteri, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p 98.

Barkuda, 15—22-vii-16, 25-vii—4-viii-17.
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[This species is entirely terrestrial in habits, hiding under stones and
recumbent tree trunks.]

Recorded from ? Madras; ? Coonoor: Purneah, Bihar; S. Africa;
Madagascar ; Seychelle Islands. Represented in the collection of the
Zoological Survey of India from Meerut, United Provinces of Agra and
Oudh ; Purneah district, Bihar ; and on board ship off Coconada, Madras
Coast.

Family HYDROMETRIDAE.

[Gerris tristan, Kirk., is the only species of this family that I have
seen in large numbers on the pond in the middle of the island. It is
not, however, a constant inhabitant, though it was common in July,
1916. I could not find a single specimen in July, 1917.]

Mesovelia mulsanti, Buch. White.

1879. Mesovelia mulsanti, Buchanan White, T'r. Ent. Soc. Lond., p. 268.

1884. Mesovelia bisignata, Uhler, in Kingsley’s Stand. Nat. Hist. 11, p. 273, f. 324.

1893. Mesovelia bisignata, Uhler, Proc. Zool. Soc. Lond., 1893, p. 706.

1898. Mesovelia mulsanti, Champion, Biol. Centr. Amer. Rhyn. I1, p. 123, pl. viii,
ff. 10 and 11.

1900. Mesovelia orientalis, Kirkaldy, Ann. Mus. Civ. Gen. XL, p. 808.

1904. Mesovelia mulsanti, Distant, Faun. Brit. Ind. Rhyn. I1, p. 169.

1910. Mesovelia mulsanti, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p. 137.

1915. Mesovelia mulsanti, Annandale and Kemp, Mem. Ind. Mus. V, p. 181.

Barkuda, on pond in the middle of the island, 15—22-vii-16, 25-vii—
4-viii-17.

Recorded from Bengal : Calcutta (at light), Port Canning (brackish
pools), Rajshahi; Puri, Orissa Coast; Lucknow, United Provinces ;
Peradeniya, Tangalla, Ceylon ; Sumatra ; also found in North and Central
America, and in the Antilles. Represented in the collection of the Zoolo-
gical Survey of India from Bengal : Calcutta and Port Canning. Orissa :
Puri and Barkul. TUnited Provinces : Lucknow. Kumaon : Naini Tal,
ca. 6,400 ft. Madras : Ganta Sila hill near Rambha, Chilka Lake. South
India : Bangalore. Tenasserim : Kawkareik, Amherst district. Anda-
mans : Port Blair.

Microvelia diluta, Dist.

1909. Microvelia diluta, Distant, Ann. Mag. Nat. Hist. (8) IiI, p. 500.
1910. Microvelia diluta, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p. 139.

Barkuds, on pond in the middle of the island, 25-vii—4-viii-17.

Recorded from Calcutta and Rajshahi, Bengal, and represented in
the collection of the Zoological Survey of India from Calcutta and
Rajshahi, Bengal ; Lucknow, United Provinces; Puri, Orissa Coast;
Rambha, Ganjam district, Madras Presidency.

Gerris tristan, Kirk.

1899. Qerris tristan, Kirkaldy, Rev. Ent. p. 88.

1904. Gerris tristan, Distant, Faun. Brit. Ind. Rhyn. 11, p. 179.

1910. Gerris tristan, Distant, Faun. Brit. Ind. Rhyn. V (Appendix); p. 144.
1915. Qeris tristan, Annandale and Kemp, Mem. Ind. Mus. V, p. 182.

Barkuda. on pond in the middle of the island, 25-vii—4-viii-17.
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Recorded from Bengal: Port Canning, Dhappa, near Calcutta,
Rajshahi. Orissa : Sur Lake, Puri district. United Provinces: Naini
Tal, Kumaon. Burma: Moulmein. Ceylon. Represented in the col-
lection of the Zoological Survey of India from Bengal : Calcutta, Dhappa,
Port Canning, Rajshahi, Berhampore Court. United Provinces: Naini
Tal. 6,400 ft., Malwa Tal, 3,600 ft., Sat Tal, 4,500 ft., Bhim Tal, 4,450 ft.,
and Kathgodam, 1,200 ft., all in Kumaon. Orissa: Bhubaneswar,
Barkul, Sur Lake, Puri district. Madras: on surface of Chilka Lake,
among rocks at edge of Chilka Lake, base of Ganta Sila hill near
Rambha.

Family REDUVIIDAE.

[All the members of this family found on the island are apparently
of terrestrial habits and probably predaceous. None of them, however,
are at all common, and in most cases only single specimens were cap-
tured. ]

Bagauda splendens, Dist.

1906. Bagauda splendens, Distant, Ann. Mag. Nat. Hist. (7) XVIII, p. 364.
1909. Bagauda decorus, Breddin, Ann. Soc. Ent. Belg. 1909, p. 301.
1910. Bagauda splendens, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p. 176.

Barkuda, 15—22-vii-16, 25-vii—4-viii-17.

Recorded only from Ceylon and not previously represented in the
collection of the Zoological Survey of India.

[This species lives amongst vegetation at the edge of water.]

Petalochirus burmanus, Dist.

1908. Petalochirus burmanus, Distant, Ann. Soc. Ent. Belg. 1903, p. 55.
1904. Petalochirus burmanus, Distant, Faun. Brit. Ind. Rhyn. 11, p. 242.

Barkuda, 15-22-vii-16.
Recorded from Burma, Bhamo, and not previously represented in
the collection of the Zoological Survey of India.

Acanthaspis fulvipes (Dall.)

1850. Platymeris fulvipes, Dallas, Trans. Ent. Soc. Lond. 1850, p. 6, pl. ii, fig. 3.
1863. Acanthaspts fulvipes, Stal, Ann. Soc. Ent. France, 1863, p. 149.
1873. Acanthaspis quadrinotata, Walker, Cat. Het. VII, p. 175.
?  Acanthaspis quadristillatus, Stal, MS,
1902. Acanthaspis fulvipes, Distant, Ann. Mag. Nat. Hist. (7) X, p. 183.
1904. Acanthaspis fulvipes, Distant, Faun. Brit. Ind. Ryhn. II, p. 259.

Barkuda, at light, 19-vii-14 and 15-22-vii-16.

Recorded from Bhutan ; Sikkim ; Sibsagar, Assam; East Bengal;
and represented in the collection of the Zoological Survey of India from
Bengal : Rangamati, Chittagong Hill Tracts ; Darjiling district : Sukna,
500 ft., Sevoke, in stable at Kalijhora, Teesta Valley. Chota Nagpur:
Ranchi. Assam: Cachar and Sibsagar.

On the 19th of September, 1916 the Rev. Dr. Sutherland of Kalim-
pong gave us a larva of a Reduviid bug covered all over with dust and
dirt, which he had caught crawiing about the floor of a stable at Kali-
jhora, on the Teesta-Kalimpong Road. It was kept alive in a breed-
ing cage, being fed occasionally with small flies, chiefly Muscids. On
the 1st of November it cast its skin. This probably took place during
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the night, as when it was observed on the morning of the 2nd November
it was seen to have covered its new skin with a very thick coating
of dust and dirt, much thicker even than in its earlier stage. As the days
went on, several dead flies, together with other rubbish, were found
collected on the back of the bug, presumably placed there by it after it
had sucked them dry. It was also noticed that it seldom attacked
the flies by day unless it had had no food for several days. These bugs
have a habit of seeking dark corners in houses and crevices in trees and
probably never feed in bright sunshine. Our larva was, however, always
on the alert during the day and when disturbed it would make a sudden
dart from one place to another, remaining perfectly still for some time,
thus giving itself the appearance of a piece of rubbish being blown about
by the wind. It continued to add fresk rubbish to its cloak and thus
seemed to grow bigger daily until it emerged as an adult on the 10th
of March, 1917 It is probable that a whole year is occupied in its com-
plete life-cycle.

The two cast skins and the adult are preserved in the collection of
the Zoological Survey of India.

Ectomocoris cordiger, Stal.

1866. Ectomocoris cordiger, Stal, Ofv. Vet.-Ak. Forh. 1866, p. 256.

1873. Pirates adjunctus, Walker, Cat. Het. VII, p. 114.

1902. Ectomocoris cordiger, Distant, Ann. Mag. Nat. Hist. (7) X, p. 283.
1904. Ectomocoris cordiger, Distant, Faun. Brit. Ind. Rhyn. II, p. 295.

Barkuda, 15—25-vii-186.

Recorded from North Bengal ; Sylhet ; Bombay ; Bor Ghét ; Ceylon ;
Persian Gulf. Represented in the collection of the Zoological Survey of
India from Bengal : Calcutta (at light), Madhupur (at light), Tinpahar,
near Rajmahal. Behar: Purneah. Chota Nagpur: Ranchi and base
of hills, Chakradharpur, Singhbhum district. United Provinces :
Meerut, Almora, 5,500 ft., Kumaon. 8. India: Nilgiris, 3,500 ft.
Lower Burma : Kawkareik to third camp, Amherst district.

Harpactor marginatus (Fabr.)

1794. Reduvius inarginatus, Fabricius, Ent. Syst. IV, p. 196,

1874. Chirillus marginatus, Stal, Ent. Hem. IV, p. 39.

1881. Harpactor marginatus, Reuter, Ac. Soc. Sc. Fenn, XII, p. 293.
1891. Sycanus ? militaris, Kirby, Journ. Linn. Soc. Zool. XXIV, p. 119.
1903. Harpactor marginatus, Distant, 4nn. Mag. Nat. Hist. (7) X1, p. 205.
1904. Harpactor marginatus, Distant, Faun. Brit. Ind. Rhyn. 11, p. 332.

Barkuda, 21-vii-14.

Recorded from * North India;” Vizagapatam; Ceylon. Repre-
sented in the collection of the Zoological Survey of India from Bengal :
Calcutta ; Tinpahar, near Rajmahal. Chota Nagpur: Chaibassa.
United Provinces : Hardwar and Lucknow. Bombay : Dhom, Krishna
Valley, ca. 2,400 ft.; Beyt, Dwarka, Kathiawar ; Uparkot, Janagadh,
Kathiawar ; Sasan, Kathiawar. Madras : Vizagapatam. South India :
Bangalore.

Harpactor squalus, Dist.
1904. Harpactor squalus, Distant, Faun. Brit. Ind. Rhyn. 11, p. 333.

Barkuda, xi1-14 and 15—22-vii-16.
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Recorded only from Sikkim ; Punkabari. Represented in the collec-
tion of the Zoological Survey of India from Bengal: Manbhum.
Chota Nagpur : Chakradharpur ; pass between Chaibassa and Chakra-
dharpur. Orissa : Balugaon and Dhauli, Puri district ; Hill above
Barkul, Puri district, 0—1,000 ft. Madras : under stone on hill near
Rambha, and at Rambha, Ganjam district.

Harpactor fuscipes (Fabr.)

1787. Reduvius fuscipes, Fabricius, Mant. Ins. II, p. 312.

1803. Reduvius fuscipes, Fabricius, Syst. Rhyng., p. 278.

1804. Reduvius sanguinolentus, Wolff, Ic. Cim. 1V, p. 166, {. 160.

1825. Reduvius corallinus, Le Pelétier et Serville, Knc. Méth. X, p. 279.
1868. Reduvius fuscipes, Stal, Hem. Fabr. 1, p. 110.

1891. Hadrpactor bicoloratus, Kirby, Journ. Linn. Soc. Zool. XXIV, p. 120,
1903. Harpactor fuscipes, Distant, Ann. Mag. Nat. Hist., (7) XI, p. 205.
1904. Harpactor fuscipes, Distant, Faun. Brit. Ind. Rhyn. 11, p. 333.

Barkuda, 17—21-vii-14, 15—22-vii-16.

Recorded from Bombay, Bor Ghat; Ceylon. Represented in the
collection of the Zoological Survey of India from Bengal: Calcutta ;
Siliguri ; Punkhabari, Darjiling district, and Bombay.

Harpactor varians, sp. nov.

Barkuda, 21-vii-14.

Head, pronotum, scutellum and legs shining black, with some short
stiff hairs on the legs and the margins of the pronotum. A spot at the
inner margin of each eye, posteriorly, a lateral spot before each eye, a
linear spot between the ocelli on disk, and a central longitudinal fascia
on the underside of the head, luteous; (these markings are liable to
variation) ; head deeply impressed behind eyes. Antennae light brown,
the base of the first joint shining black, its apex and the whole of the
second joint dark brown ; first joint longest, equal in length to the
second and third together, second shortest, third and fourth subequal.
Anteocular area of head a little shorter than the postocular.

Rostrum reaching the anterior coxae ; the first joint longer than
anteocular area of head, equal to the second joint, third joint shortest.
Pronotum with the anterior lobe convex, centrally longitudinally
sulcate, the anterior angles produced into two short obtuse spines
directed slightly backwards ; posterior lobe with the disk slightly
rounded ; ‘the sides depressed, lateral angles rounded and obliquely
suberect, posterior margin straight before the scutellum, obliquely
ascendant at the sides. Sometimes there are three very pale luteous
spots on the disk of the posterior lobe, two on the anterior area and one
on the posterior margin. Scutellum with its apex cretaceous-white.
Hemelytra very pale luteous, transparent, the inner margin of the
clavus slightly fuscous, apical angle of corium longly produced ; mem-
brane shining, hyaline. Abdomen above and beneath luteous, the
central portion of the disk above dark brown ; connexivum with linear
brown marks on the third to the fifth segments. Legs with the femora
nodulosely incrassate.

Length 7-8 millim.

Type No. 3924/H.I. in the collection of the Zoological Survey of
India.
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Sycanus collaris (Fabr.)

1781. Reduvius collaris, Fabricius, Spec. Ins. 11, p. 380.

1874. Sycanus collaris, Stal. Ent. Hem. 1V, p. 28.

1904. Sycanus collaris, Distant (part.), Faun. Brit. Ind. Rhyn. I1, p. 351.

1910. Sycanus collaris, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p. 208.

Barkuda, 15—22-vii-16.

Recorded from Bengal; Ceylon; Malacca. Represented in the col-
lection of the Zoological Survey of India from Bengal : Sahebganj ;
Darjiling, ca. 7,000 ft., Punkabari, Darjiling district, E. Himalayas.
Chota Nagpur : Ranchi.  Orissa : Angul.  Madras. South India :
Teppukadu, Nilgiri hills, 3,000 ft.

Family NEPIDAE.

Laccotrephes griseus (Guér.)

'1829—1838. Nepa griseus, Guérin, Iconogr. Régne Anim., Ins., p. 352, pl. 1lvii, f. 7.
1868. Laccotrephes maculatus, Stal (part.), Hem. Fabr. 1, p. 135.

1906. Laccotrephes maculatus, Distant (part.), Faun. Brit. Ind. Rhyn. 111, p. 19.
1910. Laccotrephes griseus, Montandon, Ann. Mus. Zool. Napoli, I11, n. 10, p. 3.
1910. Laccotrephes griseus, Distant, Faun. Brit. Ind. Ryhn. V (Appendix), p. 314.

Barkuda, 15—22-vii-16, 25-vii—4-viii-17

Recorded from Bengal ; Madras; Pondicherry; Ceylon; Burma ;
Malacca; Seychelles; Mahe. Represented in the collection of the
Zoological Survey of India from Punjab: Rawalpindi. W  Hima-
layas : Dharampur Kooa, Patiala State, base of Simla hills; Lobha,
Garhwal district. United Provinces : Bhimtal, 4,450 ft.; Kumaon ;
Gorakhpur ; Lucknow; Mowai, Bara Banki; Chukri Mukri. Nepal
Terai. Behar: Siripur, Saran. Bengal: Manbhum ; Berhampore
Court ; Calcutta ; Durgapur, near Calcutta (sitting on a reed at edge of
brackish water canal. N 4.); Rajshahi; Siliguri. Orissa: Puri;
Satpura, Puri district. Bombay : Bandra; Dhankal, near Helvak,
Satara district, 2,400-2,600 fi.; Kathiawar; Porbandar. Madras :
south end of Lake Chilka. Cochin State : Kavalai, 1,300-3,000 ft.
Travancore : Tenmalai, W. Ghats (west side). Ceylon: Colombo ;
Peradeniya. Siam : Pak Raw, Tale Sap (in small creek).

In his Appendix Distant states that the difference between Lacco-
trephes maculatus (Fab.) and Laccotrephes griseus (Guér.) is that the
anterior area of the prosternum in the former is entirely straight and
non-tuberculous, while in the latter this area has a strong acute tubercle.
I have examined several specimens in the collection of the Zoological
Survey of India including one from Lobha and find that the tubercle is
present in all of them and there is no specimen, agreeing in size with
L. griseus, which is without this acute tubercle. L. maculatus, therefore,
does not appear to be represented in this collection.

Ranatra ? filiformis, Fabr.
1790. Ranatra filiformis, Fabricius, Skrivt. af Naturh. Selsk. 1, i, p. 228.3.
1794. Ranatra filiformis, Fabricius, Ent. Syst. IV, p. 64.
1868. Ranatra filiformis, Stal, Hem. Fabr. I, p. 135.
1906. Ranatra filiformis, Distant, Faun. Brit. Ind. Rhyn. 111, p. 21.

A very badly preserved specimen from Barkuda, 15—22-vii-16.
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Owing to its bad condition I am not quite sure of the identity of this
specimen. Structurally it agrees with the description given by Distant.

Recorded from Quetta; Karachi; Behar; Assam: Sibsagar;
Tranquebar ; Bombay ; Johore ; Phillippines.

Family BELOSTOMATIDAE.

Sphaerodema molestum (Duf.)

1863. Appasus molestum, Dufour, Ann. Soc. Ent. Fr., 1863, p. 395.

1863. Nervinops rusticus, Dufour, Ann. Soc. Ent. Fr., 1863, p. 399.

1871. Diplonychus molestum, Mayr, Verh. zool.-bot. Ges. Wien, XXI, p. 437.
1871. Diplonychus subrhombeus, Mayr, Verh. zool.-bot. Ges. Wien, XXI, p. 437.
1906. Sphaerodema molestum, Distant, Faun. Brit. Ind. Rhyn. 111, p. 36.

Barkuda, in small pond in the middle of the island, 15-22-vii-16.
Recorded from Kashmir ; Calcutta tanks ; Malacea.

Family NOTONECTIDAE.

[All the species represented in the collection are abundant in the pond,
but Anisops niveus is less so than the other two.]

Anisops sardea, Herr.-Schafl.

1775. ? Notonecta alba, Forskal, Descr. Amin. Orient., p. xxiii.

1837. Anisops nivea, Spinoret, nec Fabricius, Ess. Hem., p. 58.

1851. Anisops productus, Fieber, Rhynchotogr., p. 60.

1852. Anisops sardea, Herrich-Schiffer, Wanz. Ins. 1X, p. 40, f. 904.
1855. Anisops natalensis, Stal, Ofv. Vet.-Ak. Forh. XII, p. 89.

1865. Anisops productus, Stal, Hem. Afr. 111, p. 191.

1870. Notonecta nanula, Walker, Zoologist, 1870, p. 2381.

1904. Anisops sardea, Kirkaldy, Wien. ent. Zeit. XX1II, p. 114 et syn.
1906. Anisops sardea, Distant, Faun. Brit. Ind. Rhyn. 111, p. 45.

Barkuda, in small pond in the middle of the island, 16-17-vii-14,
15—22-vii-1916, 25-vii—4-viii-17.

Recorded from Bombay; Burma : Minhla. Widely distributed in
S. Palaearctic and Ethiopian Regions.

Anisops niveus (Fabr.)

1775. Notonecta nivea, Fabricius, Syst. Ent., p. 690.

1798. Notonecta ciliata, Fabricius, Ent. Syst. Suppl., p. 524.

1851. Anisops hyalinus, Fieber, Abh. bohm. Ges. Wiss. (5) VII, p. 482,
1868. Anisops ciliatus, Stal, Vet.-Ak. Handl. VII, 11, p. 137.

1873. Anisops pellucens, Gerstaecker, Van der Decken’s Reise, III, 2, p. 424.
1895. Anisops scutellaris, de Carlini, Ann. Mus. Civ. Gen. XXXV, p. 123.
1899. Anisops niveus, Kirkaldy, Ann. Soc. Ent. Fr. 1899, p. 105.

1904. Anisops niveus, Kirkaldy, Wien. ent. Zeit. XX11I, p. 118.

1906. Anisops niveus, Distant, Faun. Brit. Ind. Rhyn. III, p. 46.

Barkuda, in small pond in the middle of the island, 16-vii-14, 25-
vii—4-viii-17.
Plea pallescens, Dist.

1906. Plea pallescens, Distant, Faun. Brit. Ind. Rhyn. II1, p. 48.
1910. Plea pallescens, Distant, var. Faun. Brit. Ind. Rhyn. V (Appendix), p. 336.

Barkuda, in small pond in the middle of the island, 15-22-vii-
1916, 25-vii—4-viii-1917.
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Recorded from Bengal: Calcutta (in tanks); Rajshahi. United
Provinces : Lucknow. Cochin State : Ernakulam.

Family CORIXIDAE.

Micronecta dione, Dist.
1910. Micronecta dione, Distant, Faun. Brit. Ind. Rhyn. V (Appendix), p. 348.

Barkuda, 25-vii—4-viii-17
Recorded from Bengal : Asansol ; Calcutta (at light).

Family CICADIDAE.

Terpnosia jenkinsi, Distant, var.

1912. Terpnosia jenkinsi, Distant, dnn. Mag. Nat. Hist. (8) IX, p. 183.
1916. Terpnosia jenkinsi, Distant, Faun. Brit. Ind. Rhyn. VI (Appendix), p. 9.

A single male from Ganta Sila hill near Rambha, Ganjam district,
Madras Presidency, 22-vii-16.

This specimen agrees structurally with a specimen in the collection
of the Zoological Survey of India from Paresnath hill, 4,000-4,400 ft.,
Bengal (v-1909), identified by Distant, except that it is slightly smaller
and narrower. The markings on the body, both above and beneath,
although similar in position and shape, are much smaller and narrower,
giving the insect a paler appearance. It is probably a pale variety of
T jenkinst and like it there is an abnormality in the tegmen, where
there is a distinct small cell at its apical margin between the first and
second apical areas, the one on the right tegmen being larger than the
one on the left.

[This Cicada is rare on Barkuda, but common on a neighbouring
island and on the hill Ganta Sila near Rambha. It is diurnal in habits
and always lives amidst a dense growth of trees or shrubs. Its song
is very harsh and never prolonged for more than a few minutes at
a time. It commonly settles on tree-trunks, on which it is most
inconspicuous. The male begins to sing as soon as he is settled, and
as a rule flies off to another tree as soon as his song is finished.
Although the species was heard daily in July and August, and frequently
seen, as it flew from tree to tree, we succeeded in catching only one
specimen.]

Family FULGORIDAE.

Dichoptera hyalinata (Fabr.)

1781. Fulgora hyalinata, Fabricius, Spec. Ins. II, p. 315.

1791. Fulgora hyalinata, Olivier, Enc. Méth. VI, p. 572.

1800. Fulgora hyalinata, Donovan, Ins. Ind. t. vii, f. 3.

1818. Flata hyalinata, Germar, Mag. Ent. 111, p. 190.

1834. Pseudophana hyalinata, Burmiester, Handb. Ent. II (1), p. 160.

1839. Dichoptera hyalinata, Spinoret, Ann. Soc. Ent. I'r., 1839, p. 289, t. xiii, f. 3;
1886. Dichoptera hyalinata, Atkinson, Journ. As. Soc. Bengal LV, p. 23.

1906. Dichoptera hyalinata, Distant, Faun. Brit. Ind. Rhyn. I11, p. 238.

Barkuda, 15—22-vii-16, 25-vii—4-viii-17.
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[This species usually rests on the bark of trees, on which it is very
inconspicuous. It is not at all rare on Barkuda.]

In one sex, probably the female, the tegmina have, besides the
piceous transverse fascia at apices of ulnar veins, another piceous
transverse fascia between this fascia and the base.

Recorded from Bengal; Calcutta ; Bombay ; Bangalore ; Ceylon :
Tangalla ; Andamans.

Family MEMBRACIDAE.
[T doubt whether any species of this family breeds on the island.]

Leptocentrus substitutus (Walk.)

1851. Centrotus substitutus, Walker, List Hom. II, p. 605.

1858. Centrotus obliguus, Walker, Ins. Saund., Hom. p. 79.

1858. Centrotus flexicorne, Walker, Ins. Saund., Hom. p. 78.

1885. Leptocentrus substitutus, Atkinson, Journ. 4s. Soc. Bengal L1V, p. 87.

1886. ? Centrotus flexicorne, Atkinson, Journ. As. Soc. Bengal LV, p. 197.

1886. ? Cenirotus obliquus, td. ibid. LV, p. 197,

1908. Leptocentrus substitutus, Distant, Faun. Brit. Ind. Rhyn. 1V, p. 29.

1916. Leptocentrus substitutus, Distant, Faun. Brit. Ind. Rhyn. VI (Appendix),
p. 154.

Barkuda, 15—22-vii-16, 25-vii—4-viii-17.

Recorded from Bengal : Calcutta, Rajmahal. Behar: Bhogaon,
Purneah district. Orissa : Puri. Bombay. Madras : Gopkuda Island,
Chilka Lake, Ganjam district. S. India : Mysore. Ceylon : Pera-
deniya, Elephant Pass, Balangoda, Colombo, Yatiyantota, Kelan
Valley.

[This is a very common insect on diverse plants in many parts of
India. On Barkuda I have only seen it on the leguminous shrub
Crotolaria striata, D. C., and have never succeeded in finding the young,
which in other parts of India are usually to be found with the adult.]

Coccosterphus minutus (Fabr.)

1798. Membracis minutus, Fabricius, Ent. Syst. Suppl., p. 514.

1803. Centrotus minutus, Fabricius, Syst. Ryhng., p. 22.

1846. ? Scaphula minutus, Fairmaire, Ann. Soc. Ent. Fr. 1846, p. 495.

1869. Coccosterphus minutus, Stal, Hem. Fabr. II, p. 51.

1885. Coccosterphus minutus, Atkinson, Journ. As. Soc. Beng. LIV, p. 89.

1903. Coccosterphus minutus, Melichar, Hom. Faun. Ceylon, p. 121,

1908.- Coccosterphus minutus, Distant, Faun. Brit. Ind. Rhyn. IV, p. 71,

1916. Coccosterphus minutus, Distant, Faun. Brit. Ind. Rhyn. VI (Appendix),
p- 175.

Barkuda, 25-vii—4-viii-17, also one specimen identified by Distant
from the Chilka Survey, 21-vii-14.
Stal recorded it from ‘‘ Tranquebar.”

Family JASSIDAE.

[The members of this family are very scarce on this island. I have
observed Eutettix phycitis, Dist., feeding on Crotolaria striata, D. C.,
but with this exception, the few specimens we obtained flew to light in
the evening.]
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Thomsoniella porrecta (Walk.)

1858. Acocephalus porrectus, Walker, List Hem. Suppl., p. 262.

1859. Platymetopius lineolatus, Motsch., Etud. Ent. VIII, p. 114.

1870. Hecalus kirschbaumii, Stal, Ofv. Vet.-Ak. Férh., 1870, p. 737.

1880. Thomsoniella kirschbaumii, Signoret, Ann. Soc. Ent. Fr. 1880, p. 52,
t. i, 1. 44.

1885. Thomsoniella kirschbaumit, Atkinson, Journ. As. Soc. Beng. LIV, p. 104.

1903. Thomsoniella porrecta, Melichar (part.) Hom. Faun. Ceylon, p. 173.

1906. Thomsonia lineolatus, Kirkaldy, Rep. Exp. Stat. Haw. Plant. Assoc., pt. IX,

. 337.

1906. Tkgmsonia kirschbaumii, Kirkaldy, Rep. Exzp. Stat. Haw. Plant. Assoc.
pt. IX, p. 338.

1908. Thomsoniella porrecta, Distant, Faun. Brit. Ind. Rhyn. IV, p. 278.

Barkuda, 25-vii—4-viii-17.

Recorded from Bengal : Calcutta. Behar : Pusa. Burma : N. Shan
Hills. Maldive Islands : Minikoi. Ceylon : Peradeniya, Newara ZXliya,
Puttalam, Negombo, Bandarawella. Phillippines. Queensland : Cairns.

Eutettix phycitis, Distant.
1908. Ewutettiz phycitis, Distant, Faun. Brit. Ind. Rhyn. IV, p. 363.

Barkuda, 25-vii—4-viii-19.
Recorded from Bengal: Calcutta. Behar: Pusa; Purneab.
Ceylon : Kandy.

Also three specimens representing three species of Jassidae. They
all belong to very minute species which appear to fall into the sub-
family Typhlocybinae.



1. SOME UNDESCRIBED TADPOLES FROM
THE HILLS OF SOUTHERN INDIA.

By N. ANNANDALE, D.Sc., F.A.8.B., Director, Zoological
Survey of India.

(Plate I.)

With one exception the tadpoles here described were found in the
hills of Cochin, in most cases with young frogs of their species, by Dr.
F. H. Gravely and Mr. B. Sundara Raj in September, 1914. The tadpole
of Nyctibatrachus pygmaeus was, however, obtained by Capt. R. B. 8.
Sewell, I.M.S., in a small lake in the Nilgiris. The species from Cochin
are particularly interesting as illustrating peculiar adaptations in tad-
poles that live in hill-streams.

Rana verrucosa, Giinther.

(Plate I, figs. 1, la.)
Boulenger, Faun. Brit, Ind., Rept., p. 448 (1890).

The tadpole is small, by no means stout ; the head and body are
rather narrowly ovoid and somewhat depressed ; the snout is bluntly
pointed and declivous ; the nostrils as seen from above appear to be
nearer the tip of the snout than to the eyes ; the distance between them
is about half that between the eyes, which are situated on the dorsal
surface but directed outwards and are evidently prominent in life. The
spiracle is situated a little below the eye, nearer to it than to the
posterior end of the body ; it is tubular in form and points backwards
and a little upwards. The ventral surface is convex.

The mouth-disk is very small and of the normal type, directed down-
wards and a little forwards, distinctly transverse in form, with a lateral
emargination on either side ; the anterior margin of the upper lip is
fringed with teeth and devoid of papillae ; the lateral margins are fringed
with papillae, which become rather longer at the sides of the posterior
margin ; the middle part of this margin is smooth. The dental formula
is 1:1+41/3. The upper beak is crescentic and slender ; the lower beak
broadly V-shaped. The margins of both parts are very minutely
serrated ; the basal half of the lower beak is colourless.

The tail is relatively short and slender, tapering gradually, sharply
pointed, with the fin-membranes relatively broad and the upper one
commencing on the posterior part of the body. The anus is directed
to the right.

The dorsal surface of the body is blackish, indistinctly mottled and
marbled with white ; on the snout and sides the colourless markings
are of greater extent and more conspicuous ; a dark spot occurs over
each nostril ; the ventral surface is colourless and transparent ; the
tail is whitish with conspicuous dark brown spots and irrégular mark-
ings.

0
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Measurements of a specimen with the hind legs well-developed :—

mm.
Total length . 275
Length of head and body . 11
Breadth of head and body ”
Depth of body . . . . . . b
Greatest depth of tail . . 4

Specimens of this tadpole were found in an isolated pool in a rock
beside a stream in the Cochin forests in September, 1914. Although
it occurs in hill-country, the species probably does not breed as a rule
in streams, for the larva is normal and not of any of the types
commonly associated with life in running water.

In general appearance and structure the tadpole resembles that
of Rana limnocharis, but it is stouter and has a relatively shorter tail.

Distribution.—Jungles of the southern part of the Malabar zone.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—
17659-60. Parambikulam, 1700-3200 ft., Cochin State (F. H. Gravely).

Rana beddomei (Giinther)

(Plate I, figs. 4, 4a, 4b.)
Boulenger, op. cit., p. 4563.

The tadpole is small and very slender ; the branchial region is pro-
minent on either side ; the head and body are narrowly oval ; the snout
is pointed and declivous ; the eyes are situated on the dorsal surface
and directed upwards ; they are very large and prominent ; the nostril,
which is small and inconspicuous, is nearer to the eye than to the tip
of the snout. The spirdcle, which is not at all tubular but small and
shit-like, is situated on the lower part of the left side of the body and is
directed outwards and a little backwards ; it is rather nearer to the eye
than to the posterior edge of the body. On the dorsal surface a narrow
groove extends inwards in a slanting direction from near the middle
of each eye to meet its fellow on the oppos1te side ; the combined groove
extends backwards from a line joining the posterior third of the eyes
as far as the base of the dorsal fin.

The mouth-disk is broadly triangular, entirely ventral in position ;
the upper lip, which is devoid of tubercles, is very distinct from the
lower ; it is narrowly but deeply notched in the middle line ; the lower
hp has a marginal fringe of minute tubercles. The dental formula is
141 1:242/242: 2 ; the outermost row of teeth on the upper lip
is situated on its margln the beak is narrow and prominent, strongly
hooked like that of a parrot ; both the upper and the lower beaks are
entirely black and have smooth edges.

The tail is extremely long and slender, and has, even in the young
tadpole, the fin-membranes very poorly developed ; the muscular part
tapers gradually to a fine point ; the dorsal membrane consists of a low
ridge very 1nconsp1cuous on the anterior half of the tail ; the ventral

membrane is slightly better developed but also vestlglal The anus
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is dextral, but not very strongly so; it does not form a prominent
tubercle or tube.

The dorsal surface of the head and body is of a dark purplish-brown,
minutely speckled with white and somewhat marbled on the snout.
The lateral surface of the tail is also purplish-brown marbled with
white ; the whole of the ventral surface is colourless.

The hind limbs appear at an early stage of development and attain
a large size and well-developed condition long before the appearance
of the fore limbs.

The following are measurements of (A) of a specimen in which the
hind limbs appear as small but elongated buds, and (B) of one in which
they are fully developed.

A B.

mm. mm.
Total length 14:5 34
Length of head and body 3 11
Breadth of head and body 2:5 7
Depth of body 2 4
Greatest depth of tail 1-6 15

A large series of this remarkable tadpole and of young frogs was
taken by Dr. F. H. Gravely at the edge of a rocky stream on the Cochin
hills in September, 1914. He describes the larger individuals (in which
the fore limbs had not appeared) as skipping rapidly over damp rocks
when disturbed. It is very curious that a frog so closely allied to R.
leptodactyla and R. semipalmata should possess a larva so different, but it
is clear that the tadpoles of all these forms are very highly modified.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE IND1aAN MUSEUM :—
17671. Parambikulam, 1700-3200 ft., Cochin State (F. H, Gravely).

Rana leptodactyla, Boulenger.
(Plate I, figs. 2, 2a, 2b.)
Boulenger, op. cit., p. 454.

The tadpole is moderately small ; the head and body are moderately
stout, oval ; the snout is narrowly rounded in front, somewhat con-
stricted laterally, declivous ; the eyes are situated far forward, directed
forwards and outwards, lateral rather than dorsal, probably very pro-
minent in life ; nostrils about half way between eye and tip of snout,
further apart than their distance from the eyes ; the interorbital breadth
nearly twice the internasal ; a row of minute white glands runs round
the outer and upper margins of the orbit, passing along above the nostril
on each side to meet its fellow in the middle line a short distance from
the tip of the snout. The spiracle is small, sinistral, situated nearer the
dorsal surface thau the ventral and nearer the eye than the base of the
hind limb. The ventral surface is strongly convex.

The mouth-disk is small, directed downwards and a little forwards,
without horny %eeth ; the upper lip is very distinct, forming a crescentic
membrane which can be closed down over the mouth, fringed with short,
pointed papillae and bearing two or three rows of similar papillae at its
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base just above the upper beak ; the lower lip is divided into five lobes;
of which two are lateral in position and much larger than the other
three, ‘which occupy the posterior margin of the disk; the upper
one-third of these lateral lobes, each of which is half as broad as the upper
lip, is capable of being folded backwards ; the three posterior lobes of
the lower lip are sub-equal, pointed below and edged with short pro-
cesses ; similar processes are scattered on the base of the three lobes
near the lower beak ; both parts of the beak are slender, the upper beak
relatively broader than the lower, which is a little stouter and V-shaped ;
both parts are minutely serrated and the upper is entirely black; the
basal part of the lower beak is white.

The tail is powerful, tapering gradually to a rather blunt point;
both membranes and muscular part are well-developed, the latter about
twice as deep as either membrane at its base, both membranes reaching
the posterior extremity of the body.

The dorsal surface of the head and body are yellow, with boldly
contrasting black marks, which extend on to the lateral surfaces ; the
ventral surface is shaded with black, the pigment being distributed in
minute, short hair-like lines ; the colour of the tail is similar to that of
the dorsal surface of the head and body.

Measurements of a specimen in which the hind limbs are just making
thewr appearance :—

mm.
Total length 31
Length of head and body 12+5
Breadth of head and body 75
Depth of body 6
Greatest depth of tail 5

I have examined only two specimens of this tadpole. Although
they are accompanied by young frogs of the species, as well as by those
of R. semipalmata and R. verrucosa, the series is by no means complete
and I rely for the identification rather on circumstantial evidence and
on the resemblance between the specimens and those of the larva of R.
semipalmata than on any more definite grounds.

The specimens were obtained in a small pool at the edge of a jungle-
stream in the hills in September. Unfortunately no information is
available that would cast light on the peculiar structure of the mouth-
parts in this and the next species.

Dustribution.—Hills of the southern part of the Malabar zone and the
neighbouring districts.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—
17698. Kavalai, 1300-3000 ft., Cochin State (F. H. Gravely).

Rana semipalmata, Boulenger.
(Plate 1, figs. 3, 3a, 3b.)
Boulenger, op. cit., p. 454.

This tadpole closely resembles that of R. leptodactyla, from which
it differs in the following particulars :—
1. The whole animal is slighter and smaller.
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2. The tail is a little longer in proportion to the head and body,
its length being more than five times its greatest depth.

3. The upper lip is relatively much broader, being more than three
times the breadth of one of the lateral lobes of the lower lip.

4. The beak is relatively broader and stouter.

5. The markings are less conspicuous and the ventral surface is
colourless.

Mr. Gravely obtained a complete series of this larva, with many
young frogs, in the same circumstances as those in which he found the
tadpoles of R. leptodactyla and R. verrucosa.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM (—
17702. Parambikulam, 1700-3200 ft., Cochin State (F. H. Gravely).

Nyctibatrachus pygmaeus (Giinther).

(Plate 1, figs. 5, ba.)

Boulenger, op. cit.,, p. 467.

The tadpoles are of moderately large size ; the head and body rather
narrowly oval, flattened moderately, the ventral surface being distinctly
convex ; the snout is rounded, the nostrils rather widely separated,
nearer to one another and to the eyes than to the tip of the snout, the
distance between them being much more than half the interorbital
breadth ; the eyes are dorsal but directed outwards, situated at about
one-third the distance between the tip of the snout and the base of
the hind limbs. The spiracle is lateral, sinistral, somewhat tubular,
pointing upwards and backwards.

The mouth-disk is large and somewhat sucker-like, entirely ventral,
but with opposible lips and a lateral emargination on either side. The
lower lip is edged with minute finger-like processes, the lateral region
of the disk, which is produced in two lobules, is densely covered with
similar processes; the upper beak is shallow, broadly U-shaped,
entirely black, with smooth or almost smooth margins, the lower
beak much narrower, V-shaped, distinctly but minutely serrated on
the margins, white at the base for at least half its depth. The dental
formula is 2 : 5+4+5f1+1 :5, the three upper tooth-rows being equal
and the interruption in the third being very slight ; the five upper tooth-
rows of the lower lip are equal and the sixth rather shorter; the
interruption in the first row of this lip is very slight.

The tail is long and slender, narrowly lanceolate, the muscular part
relatively deep in the middle, the whole tapering to a fine point ; both
membranes arise a considerable distance behind the base of the hind
limbs.

The dorsal and lateral surfaces of the head and body are purplish-
brown with a few dark spots, becoming paler between the eyes, the
ventral surface yellowish, the proximal third of the tail brown with a few
dark spots, the distal two-thirds as a rule more deeply pigmented,
marbled with purplish-brown and buft or almost entirely of the former
colour, the membranes bearing scattered pigment-cells.
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Measurements of a specimen with the hind limbs fairly well developed :—

min.

Total length 51
Length of head and body 19
Breadth of head and body 10
Depth of body 7
Greatest depth of tail 6

The specimens in the Indian Museum were collected in a small lake
in June, 1912. They include a young frog with the tail still unabsorbed.
Distribution.—Anamalai and Nilgiri Hills, South India.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—
17248. Coonoor, Nilgiri district, Madras (Capt. R. B. S. Sewell, 1.M.8.)

Species Incertae Sedis.
(Plate I, figs. 6, 6a.)

Arlexglll,czl)ale and Narayan Rao, Proc. As. Soc. Bengal (n, s.) XIII, p. clxxxvi

The tadpole is large ; the head and body massive but flattened,
broadly rounded in front, relatively very large ; the eyes and nostrils
are situated far back, the latter about half way between the hind
limbs and the tip of the snout ; the distance between the nostrils is
much less than that between them and the eyes, about half the inter-
orbital breadth ; the eyes are small, entirely dorsal ; the distance from
the tip of the snout to the nostrils is more than twice that from
nostril to eye.

The ventral surface is flattened. The spiracle is sinistral, laterally
tubular, pointing upwards and backwards, situated rather nearer the
anus than to the tip of the snout.

The mouth-disk is ventral, transversely oval, sucker-like, surrounded
entirely by a margin covered with small rounded tubercles, occupying
(when the mouth is open) about one-third of the ventral surface ; the
upper and lower lips are not opposible ; the dental formula is 2/3 or
2/141:2; the two upper tooth-rows are equal and a little longer
than the three lower rows, which are also equal ; the upper and lower
beaks are each in a single piece, rather shallow (especially the lower
beak), moderately stout, with their margins very minutely serrated ;
they are white with black margin.

The tail is relatively short and feeble, shallow, sharply pointed ; the
fin-membranes moderate both above and below, each of about the same
depth as the muscular portion in the middle of the tail, the upper mem-
brane commencing some little distance behind the base of the hind legs.

The colour of the dorsal and lateral surfaces is dark grey with small
black spots, the tail is marbled with dirty white ; the ventral surface
is colourless except for a few scattered pigment-cells.

The anus opens by a transverse slit, which extends right across the
base of the tail on to a little flattened leaf-shaped membrane, which
extends backwards on the ventral surface and is situated to the right
of the middle line.
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Measurements of a specimen which has the hind limbs fairly well-
developed :—

mm.
Total length 62
Length of head and body 24
Breadth of head and body 15
Depth of body 9
Greatest depth of tail 8

The inner metatarsal tubercle on the feet makes its appearance
at an early stage and is spade-like and very conspicuous, being almost
white while the sole of the foot is black.

The pectoral girdle, which has been dissected out from a nearly
adult tadpole by Mr. C. R. Narayan Rao, closely resembles that of
Leptodactylus,' except that the sternum is poorly developed, and the
frog possibly belongs to the Cystignathidae as we suggested in the
paper cited. It is improbable that it belongs to any species of which
the adult has been described, and new genus of the family as recorded
from India. I thought at first that it was the larva of Nyctibatrachus
major,2 but nave since received a series of tadpoles and young frogs of
that species in hardly good enough condition for description. They
are quite different. In some respects this tadpole bears a close resem-
blance to that of Heleophryne natalensis, a South African Cystignathid
recently described by J. Hewitt.®? It differs from those of Bufo
penangensist and Bufo asperS, both of which have greatly enlarged lips
modified to form an organ of adhesion, in that both the lips are
equally enlarged, instead of the lower lip being much the greater of
the two. The tadpoles in the collection of the Indian Museum were
collected in September, 1914 ; they were found clinging to rocks by
mears of their oral suckers in rapid-running streams in the neighbour-
hood of waterfalls. The larvae of H. natalensis were observed in similar
situations in the valley of the Krantz Kloff in October, 1912.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—

17709. Kavalai, 1,300-3,000 ft., Cochin S ate 2
17719. Parambikulam, 1,700-3,200 ft., Cochin State

(F. H. Gravely).
17720. Forest Tramway, mi. 10-14, 0-300 ft., Cochin

1 See Boulenger, Cat. Batr. Sal. Brit. Mus. p. 238, fig. (1882),

2 My Rana travancorica (Rec. Ind. Mus. V, p. 191 : 1910) is synonymous with N. major,
3 Ann. Natal Mus. 11, p. 478, pl. xxxix, figs. 5, 6, 7 (1913).

4 Flower, Proc. Zool. Soc., London, 1899, p. 909, pl. Ix, figs. 3, 3a.

¢ Van Kampen, Nat. Tijd. Ned, Ind, LXIX, p. 30, pl. ii, fig. 2,



EXPLANATION OF PLATE 1.
SoutH Inpran TADPOLES.

Rana verrucosa, Giinther.

Fia. 1.—Tadpole, x 2.
la.—Mouth-disk of tadpole with mouth open, X 8.

2y

Rana leptodactyla, Boulenger.
Fie. 2.—Tadpole, x 2.

2a.—Mouth-disk of tadpole with mouth open, x 16.
2b.—The same with the mouth closed.

2

2

Rana semipalmata, Boulenger.

Fi1e. 3.—Tapdole, x 2.
,, da.—Mouth-disk of tadpole with mouth open, x 16.
,, 3b.—The same with -the mouth closed.

Rana beddomei (Giinther).

Fic. 4.—Young tadpole, x 4.
,» 4a.—Older tadpole, x 13.
» 4b.—Mouth-disk of tadpole, x 8.

Nyctibatrachus pygmaeus (Giinther).

Fic. 5.—Tadpole, x 11.
»» ba.—Mouth-disk of tadpole, x 8.

Species incertae sedis.

Fia. 6.—Tadpole (nat. size).
» 6a —Mouth-disk of tadpole, x 2.



[II. THE TADPOLES OF THE FAMILIES RANIDAE
AND BUFONIDAE FOUND IN THE
PLAINS OF INDIA.

By N. ANNANDALE, D.Se., F.A.8.B., Director, Zoological Survey of Indsa,
and C. R. Naravan Rao, M.A., L.T., Mysore University, Bangalore.

(Plate II.)

In his admirable account of the larvae of the European toads and
frogs Dr. G. A. Boulenger! discussed the differential characters
proper to species, genera and families. He was, however, dealing with
a fauna comparatively little specialized, in which the Batrachian larvae
were not highly modified in correlation with different modes of life. In
a short note 2 published in the Proceedings of the fourth meeting of the
Indian Science Congress we have pointed out the extreme complexity
of evolution in the Indian tadpoles, due both to convergence and to
divergence in structure as well as in habits. Before a satisfactory
account can be given of those that live in hill-streams and in pools on
the Indian plateaux—and the majority of the Indian frogs inhabit
hill-jungles—further investigations are necessary, more particularly
in Southern India. The tadpoles of the plains, however, living in open
country and as a rule in still water, do not exhibit the same diversity of
structure or the same degree of specialization. With the exception of
a few rare and apparently geographically restricted species such as
Rana strachani from Malar in Sind and Rana dobsoni from Mangalore
on the West Coast of Madras, they are well-known ; we have been able
to examine fresh or at least fairly well-preserved material of all the
species except the two mentioned by name. In the present paper,
therefore, we propose to give a succinct taxonomic account of the tad-
poles of the great majority of the toads and frogs of the families Bufo-
nidae and Ranidae that are found in the plains of India and Assam ;
material is not yet forthcoming that would enable us to deal with the
species peculiar to Burma and Ceylon. When good descriptions are
already available in readily accessible journals such as the Proceedings
of the Zoological Society of London, the Journal of the Bombay Natural
History Society, the Records of the Indian Museum or the Memoirs of the
Asiatic Society of Bengal it is unnecessary, at a time when paper and
printing are so expensive, to duplicate them. We have, therefore,
contented ourselves with a reference and such explanatory remarks
as seem necessary. Our object is merely to facilitate future work on
the anatomy and bionomics of the species.

Animals so soft as tadpoles, even when preserved with great care,
are very apt to be distorted owing to pressure or shrinkage. We have,
therefore, relied in our descriptions on definite structural characters,
such as those connected with the mouth, rather than on comparative

v Proc. Zool. Soc. London, pp. 593-626, pls. xIv-xlvii (1891).
% Proc. As. Soc. Bengal (n. s,) 1917, p. clxxxv,
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measurements or proportions, except when the differences are very
oreat. In. dealing with certain tadpoles, however, especially those
of the genus Bujo, it is often impossible to find differential structural
characters, and we have been obliged to accept less satisfactory methods
ot diagnosis. The larva of each species has probably a characteristic
appearance in life, but the differences are hard to define and often some-
what evanescent. Allowance must be made for these facts in naming
specimens.

BiBLIOGRAPHY OF THE INDIAN TADPOLES.

ANDERSON, J. ““On a Collection of Reptiles and Batrachia made by
Colonel Yerbury at Aden and its Neighbourhood."'-—
Proc. Zool. Soc. London, 1895, pp. 635-663, pls:
xxxvi and xxxvii (1895).
ANNANDALE, N. “On abnormal Ranid Larvae from North-Eastern
India.”—Proc. Zool. Soc. London, 1905 (I), pp. 58-61.
pl. vi (1905).
. ““Some Himalayan Tadpoles.”—Journ. As. Soc.
Bengal (n. s.) IT, pp. 289-292 (1906).
b ‘“ Descriptions of the tadpoles of Rang pleskii with
notes on allied forms.”—Rec. Ind. Mus. 11, pp. 345-
346 (1908).
’ “ Contributions to the fauna of Yunnan based on
collections made by J. Coggin Brown, B.Sc., 1909-
1910. Part VI. Batrachia and Reptiles.”—Rec. Ind.
Mus. VI, pp. 215-218 (1911).
” ““ Zoological Results of the Abor Expedition, 1911-12,
Batrachia.”—Rec. ¥nd. Mus. VIII, pp. 7-36, pls.
ii-iv (1912).

» ‘ Zoological Results of a Tour in the Far East, Batra-
chia.”—Mem. .ds. Soe. Bengal VI, pPp- 122-155, plS
v-vi (1917).

» ‘“ Some undescribed Tadpoles from the Hills of South-

ern India.”-—Rec. Ind. Mus. XV, pp. 17-23, pl. i (1918).
AnNaNDALE. N. and C. R. Naravdy Rao.  Indian Tadpoles.”—
Proc. ds. Soc. Bengul, 1916, pp. elxxxv, clxxxvi (1917).
BorLkay. vox S, “ Die Larven der3in Ungarn Einheimischen Batra-
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pls. i, ii (1909). |
BoULENGER, G. A. “ British Muse.ym Catalogue of Batrachia Sa-
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» “ The synopsis: of the Tadpoles of the Kuropean
Batrachians.”—P2-9¢. Zool. Soc. London, 1891, pp.
593-626, pls. xlv-i¢lvii (1891).
» ““ Descriptions of new Reptiles and Batrachians
obtained in Born¢syo by Mr. A. Everett and Mr. C.
Hose.”—Proc. Zool. Soc. London, 1893, pp. 522-528.
pls. xlii-xliv (18913),
” “ A Catalogue of the Reptiles and Batrachians of
Celebes, etc.”—Hrge. Zoal. Soc. London, 1897, pp.
193-237, pls. vii-3evi® (1°97).
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BouLeENGER, (. A. “ A Revision of the Oriental Pelobatid Batra-
chians (Megalophrys).”—Proc. Zool. Soc. London,
1908 (I), pp. 407-430, pls. xxii-xxv (1908).
. “Fauna of the Malay Peninsula. Reptilia and
Batrachia ” (1912).
BuTLER, A. L. ¢ A list of the Batrachians known to inhabit the Malay
Peninsula,” etc.—Journ. Bombay Nat. Hist. Soc. XV,
pp. 193-205 and 387-402 (1903-1904).
Frrcuson, H. 8. “ A list of Travancore Batrachia.”—dJourn. Bombay
Nat. Hust. Soc. XV, pp. 499-509, pls. A. B. C. (1904).
FLower. 8. 8. ““ Notes on a Collection of Reptiles and Batrachians
made in the Malay Peninsula in 1895—1896 ; etc.”’—
Proc. Zool. Soc. London, 1896, pp. 856-914. pls.
xliv-xlvi (1896).
' ““ Notes on a Second Collection of Batrachians made
in the Malay Peninsula and Siam, etc.””—Proc. Zool.
Soc. London, 1899, pp. 885-916, pls. lix and Ix (1899).
Rao, C. B. Naravan. ““Larva of Rana curtipes, Boulenger.”—Rec.
Ind. Mus. X, pp. 265-267, figs. A. B. (1914).
““ Notes on some South Indian Batrachia.”—
Rec. Ind. Mus. XI, pp. 31-38, figs. 1-2 (1915).
“ The larva of Rhacophorus pleurostictus, Bou-
lenger.”—Rec. Ind. Mus. XI, pp. 349-351, fig. 1 (1915).
““ On the occurrence of Iridocytes in the larva
of Microhyla ornata, Boulenger.”—Rec. Ind. Mus.
XIII, pp. 281-292, pl. xi (1917).
SmrtH, MarcoLm. ° Description of five tadpoles from Siam.”’-—Journ.
Nat. Hust. Soc. Siam, 11, No. 1, pp. 37-43 ; with two
plates (1916).

““ On a Collection of Reptiles and Batrachians from
Peninsular Siam.”—Journ. Nat. Hist. Soc. Siam, 11,
No. 2, pp. 148-171 (1916).

“On the frogs of the genus Ozyglossis.”’—Journ.
Nat. Hist. Soc. Siam, 11, No. 2, pp.- 172-175, pl. (1916).
Van Kampen, P. N. “ Amphibien des Indischen Archipels.”— In
Webers Zool. Ergebn. Neid. Ost.-Ind., IV, pp. 383-
418, pl. xvi (1907).

“ Beitrag zur Kenntnis der Amphibienlarven
des Indischen Archipels.”—Natuurh. Tijdsch. Ned.-
Ind. LXIX, pp. 25-48, pl. ii, figs. 1-9 (1909).

Our references under the name of each species are to descriptions
of or notes on the larva.

3

bR

KEY T0 THE FAMILIES OF BATRACHIAN LARVAE FOUND IN THE PLAINS
oF INDr1A.

1. Mouth-disk more or less developed ; transverse rows of
horny teeth.usually, and an upper and lower horny
beak always present ; spiracle on-the left side.
A. Anug (in the natural position) directed towards
the right RANIDAE.
B. Anus (in the natural position) directed backwards BUFONIDAE.
11. Mouth-disk not develored ; no horny teeth or beak ;
spiracle in. the mid-ventral line. » ENGYSTOMATIDAE,

D2
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In using this key care must be taken that the anus is correctly iden-
tified and that its natural position is ascertained. In some species of
Ranid larvae its dextral direction is not very strongly marked, while
in the Bufonidae it is usually situated at the end of a more or less tubular
sheath which is apt to be twisted post mortem to one side or the other.
The ouly Ranid larva likely to be found in the plains of India in which
the horny teeth are absent is that of Ozyglossus lima, a species said to
occur in Bengal. In the tadpole of this genus the mouth-disk is very
feebly developed and the closed mouth appears as a vertical slit.

The Engystomatidae will be dealt with in another paper (pp. 41-
45, postea).

Family RANIDAE.

It does not seem possible (except in the case of Nxyglossus, the tad-
poles of which differ from those of all other Ranidae® in the vestigial
character of the upper lip and in the absence of horny teeth on the
mouth-disk) to distinguish the larvae of the different genera of this
family.

KeY To THE RANID LARVAE FOUND IN THE PLAINS OF INDIA.

I. Mouth-disk poorly developed; lower lip horseshoe-
shaped ; no horny teeth . . . . .

II. Mouth-disk well-developed ; at least three transverse
rows of teeth (as a rule at least one of them in'er-
rupted in the middle-line) present on the disk.

A. Three rows of teeth on the mouth-disk.

1. Beaks shallow ; long finger-shaped processes on the
lower lip . . . . .
2. Beaks stout ; processes on lower lip short.

(a) Habit stout; tail spotted with black, not more

Ozyglossus lima.

? Rana brevipalmata.

than twice as long as head and body R. cyanophlyctis.
(b) Habit rather slender; tail without black spots,
more than twice as long as head and body R. hexadactyla.

B. More than three transverse rows of teeth on disk.
1. Five transverse rows of teeth on disk.

(a) Habit very stout ; snout broadly rounded ; fringe
on margin of lower lip widely interrupted in
the middle line . . . . . . R. breviceps.
(b) Habit slender; snout bluntly pointed ; fringe
on margin of lower lip not or slightly inter-
rupted.
(i) Dorsal profile of tail strongly sinuate ; fringe on
margin of lower lip papilliform, uninter-
rupted . . . R. limnocharis.
(ii) Dorsal profile of tail not sinuate; fringe on
margin of lower lip digitiform, slightly

interrupted in the middle R. tytleri.
2. Seven rows of teeth on mouth-disk Rhacophorus
maculatus.

3. More than seven rows of teeth on mouth-disk.

(a) Interior of mouth inside beaks armed with a
horny plate on the palate and a horny tubercle
on each side; not more than five tooth-rows
on upper-lip ; lips rather feebly developed.

(i) Abdomen nearly flat Rana tigrina.
(ii) Abdomen distinctly convex R. crassa.

1 In those of two species of Rana from the hills of Southern India there are no horny
teeth, but the disk and beaks are well developed. See pp. 19, 20 of this volume.
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() Interior of mouth unarmed ; seven rows of teeth
on upper lip.
(i) Lips enlarged, forming a cup-like structure « R. sternosignata.
(ii) Lips not enlarged Rhacophorus mala-
baricus.

Oxyglossus lima, Gravenh.
1916. Oxyglossus lima, Smith, Journ. Nat. Hist. Soc. Siam, 11, p. 173, pl.

An excellent description of this peculiar tadpole has recently been
given by Smith in the paper cited, which is not always accessible to
naturalists in India. As we have not been able to examine fresh speci-
mens, we quote his’ description.

‘“ Head and body, length twice, or nearly twice its breadth, snout
long, obtusely pointed. Nostrils equidistant between the eyes and the
tip of the snout. Eyes towards the upper surface of the head, looking
outwards and upwards, twice as far apart as the nostrils. Spiraculum
sinistral, directed straight backwards, nearer the vent than the eye,
long and prominent in life. Anal tube very short, median. Mouth
small, terminal, without papillae ; lower lip vertically horse-shoe shaped,
upper lip, a small rounded flap ; no teeth ; beak entirely black, lower
mandible deeply semilunar in shape The lower lip, which occupies
the greater part of the mouth, itself projects from a sheath of skin,
which is formed by, and is part of, the skin of the rest of the body.

Tail sharply pointed, very high at its commencement where it rises
almost abruptly from the base of the tail, diminishing gradually as it
passes backwards ; at its highest point about four times as deep as the
lower crest, which is very shallow. Toes webbed as in the adult.

Colour (vn life).—Light olive above, with darker markings ; a dark
streak thrrugh the eye passing backwards, and dark patches at the base
of the tail. Caudal memnibranes handsomely veined and marbled with
shades of brown. Below, white.

Dimensions.—Total length, 33 mm., head and body 11.

A feature of the tadpole is its hlgh festooned upper crest, which gives
it a very handsome appearance.’

Geographical distribution.—The species is sald to occur in Bengal,
but it is doubtful whether it is to be found in the plains. Boulenger
(Faun. Malay Penin., Rept., p. 225) gives the distribution as ‘‘ Bengal
and Southern China to the Malay Archipelago.”

Smith’s tadpoles were from Siam,

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM —
18291, Bangkok, Siam. Dr. Malcolm Smith.

? Rana brevipalmata, Peters.

2 1904. Ram; limnocharis, Ferguson, Journ. Bombay Nat. Hist. Soc., XV, p. 601,
A, fig. 3.
1917. ’Ram brevzpalmata, Annandale, Mem. As. Soc. Bengal VI, p. 134, 1t pl.
vi, fig. b.
There is considerable doubt as to the tadpole of this species, which
appears to be found both in Pegu and Tenasserim to the east and in the
Malabar Zone to the west of India. Without further material than

we possess it is useless to attempt to give a detailed description.
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SPECIMENS OF LARVAE IN THE COLLECTION OF THE Inp1AN MUSEUM :—

17708. Chalakudi, Cochin State. Dr. F. H. Gravely.
17730. Kawkarejk, Amhrst district, Tenasszrim. Dr. F. H. Gravely.

Rana cyanophlyectis, Schneider.

(Plate II. fig. 1.)

1895. Rana cyanophlyciis, Anderson, Proc. Zool. Soc. London, 1895, p. 660, pl.
xxxvii, fig. 2.

An excellent description and figures of Arabian specimens of this
tadpole were given by the late Dr. J. Anderson in the paper cited above.
Through the kindness of Dr. Boulenger we have been able to compare
some of these specimens with Indian examples. They are larger and
stouter than any we have seen from this country, but there is consider-
able difference in this respect between specimens from different Indian
localities.

The tadpole may be distinguished from all other Oriental larvae with
which we are acquainted, except that of Rana hexadactyla, by the arma-

Fic. 1.—Mouth-disk of a tadpole of Rana cyanophlyctis with the upper tooth-row greatly
reduced (considerably enlarged).

ture of its mouth. Its beak, though stouter than that of most species,
is less stout and less prominent than that of the tadpole of Rana corru-
gata,! in which there is no horny pad on the mouth-disk below the beak.
The condition of the inner row of teeth on the upper lip is variable.
Sometimes it extends right acress the disk, but it is usually interrupted
more or less broadly in the middle line. Occasionally it is almost com-
pletely .absent.

Full-grown Indian specimens are usually about 65 to 756 mm. long ;
the tail is less than twice as long as the head and body ; its dorsal mem-
brane rises more or less abruptly a little in front of the posterior extrem-
ity of the body, and the top of the head is flat.

1 Mem. As. Soc., Bengal, V1, pt. 11, p. 149, fig. 7A and B.
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Measurements of full grown specimens with the hind legs well-deve-
loped :—

A, B.

mm. m.
Total length . . 65 71
Length of head and body . 24 25
Breadth of head and body 15 14
Greatest depth of tail . 17 14

Specimen A is from an island in the Chilka Lake, specimen B from
Kashmir.

Geographical distribution of the species.—The species occurs in Balu-
chistan and all over India proper : also in Southern Arabia. Ceylon
and the northern part of the Malay Peninsula. It ascends the Hima-
layas to a height of at least 6,000 ft.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—

16532, Hardramaut, South Arabia. Brit. Mus. (Ex.).

18281. Kashmir. Col. H. T. Pease, 1.C.V.D.

17247. Junagara, Kathiawar. S. P. Agharkar.

17736. Rausali, Naini Tal district.,, W. Himalayas. Mus. Coll.

17737. Kalka, alt. 2,400 ft., base of Simla Hills. Mus. Coll.

17739. Mirzapur, United Provinces. Mrs. Johnstone.

17194. Marihan, Mirzapur district, United Provinces. Capt. R. B. S. Sewell,
I.M.S.

17740. Hamirpur Road, United Provinces. J. W. Caunter.

17735. Chupra, Saran district, Bihar. M. Mackenzie.

17738. Puri, Orissa. Dr. N. Annandale.

18470. Bgrli(udix Island, Chilka Lake, Ganjam district, Madras, Dr. N. Annan-
ale.

Rana hexadactyla, Lesson.
(Plate II, figs. 2, 2a, 2b.)
1904, Rana heradactyla, Ferguson, op. cit.,, p. 500, pl. A., fig. 2.

In structure this tadpole resembles that of Rana cyanophlyctis, but
it is much smaller and more slender and has the tail shallower and longer
in proportion, the snout is more produced and the mouth is rather
smaller, with the beak shallower. There is a deep groove, with its
sides and base sometimes cornified, across the lower lip ; the margin
of the upper beak fits into this groove when the mouth is shut. There
are no dark spots on the tail, the ventral surface of the head and body
is silvery and there are usually silvery spots on the sides of the head,
body and tail. The colouration is, however, variable.

Measurements of a specimen tn which the hind legs are not quite fully
developed :—

mm.
Total length 35
Length of head and body 12
Breadth of head and body 6
Greatest depth of fail 7

Geographical distribution of the species.—South Peninsular India
and €eylon. The most northern record with which we are acquainted
is from Puri in Orissa.
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SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—

17722. Puri, Orissa Coast. Dr. N. Annandale.

17726. Madras (town). Museum Coll.

17665-66. Chalakudi, Cocbin State. Dr. F. H. Gravely.
17727. Kandy, Ceylon. Dr. F. H. Gravely.

Rana breviceps, Schneider.

1904. Rana breviceps, Ferguson, op. cit., p. 502, pl. B., fig. 1.
1915. Rana breviceps, Naravan Rao, Rec. Ind. Mus., XI, p. 34, figs. 2A, 2B.

This tadpole has been described by Ferguson and by Narayan Rao,
who points out certain differences between the specimens examined
by him and those described by the former author.

Geographical distribution of the species.—The Punjab (including the
Kashmir Valley); the Himalayas up to 7,000 ft. ; the Indo-Gangetic
plain ; Peninsular India; Assam.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—

16534. Trivandrum, Travancore. Brit. Mus. (Ex.).
16633. Bangalore, South India. C. R. Narayan Rao.
17676. Coorg, South India. C. R. Narayan Rao.

Rana limnocharis, Weigm.

1909. Rana limnocharis, van Kampen, Natuurk. Tijdsch. Ned.-Ind., LXIX,
p. 35.

1916. Rana limnocharis, Smith, op. cit., pp. 165-166.

1917. Rana limnocharis, Annandale, Mem. As. Soc. Bengal VI, p. 132, figs. 2B,
(p. 124), 3B (p. 132), pl. vi, fig. 2.

Tadpole usually small, but variable in size ; head and body broadly
oval, somewhat depressed, snout bluntly pointed, declivous ; nostrils
as seen from above much nearer tip of snout than to eyes, the distance
between them not quite half that between the eyes ; interorbital space
about as wide as distance between eye and nostril ; eyes lateral, directed
outwards, but protruding above in the living animal. Spiracle tubular,
its opening hardly below the level of the eye, nearer to the eye than to
the posterior extremity of the body. Ventral surface slightly convex.

Mouth-disk small, transverse; upper lip edged with. teeth, lower
lip, the lateral lobes of which are not well developed, with papillae.
Dental formula 1 : 1-4-1/13, the uppermost tooth-row much the longest,
the first and second rows on the lower lip sub-equal ; beak black, slender,
not serrated on the margins, the upper part V-shaped, with a distinet
convexity in the middle, the lower part simply V-shaped.

Colouration whitish, more or less densely covered with black pig-
ment-cells on the dorsal and lateral surfaces of the head and body and a
more or less distinct dark Y-shaped mark on the top of the head.
Ventral surface almost colourless ; tail whitish blotched with black.

Tail relatively slender, sharply and gradually pointed, with the
membranes particularly well-developed ; dorsal membrane arising almost
on a level with the posterior extremity of the body, distinctly deeper
than the lower membrane, its margin sinuous.
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Measurements of a large specvmen with the hind legs well-developed :—

mm.
Total length . . . . . . . . . . 5l
Length of head and body . . . . . . 175
Breadth of head and body . . . . . . . 10
Greatest depth of tail . . . . . . 85

Geographical distribution of the species.—The plains of India; the
Himalayas up to 7,000 ft. ; Burma up to 6,000 ft. ; Siam ; China ; Japan ;
the Malay Peninsula and Archipelago.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM —

17265-73t. Gangtok, 6,150 ft., Sikkim. Museum Coll.

17729. River Tista, Jalpaiguri district, East Bengal. Dr. N. Annandale.
17724. Mirzapur, United Provinces. Mrs. Johnstone.

17723. Khemsa, 2,650 ft., Bombay Presidency. S. P. Agharkar.

17732. Nechal, Western Ghats, Satara district. Dr. F. H. Gravely.
17721, Madras (town). Dr. J.. R. Henderson.

18303. Prae, Siam. Dr. Malcolm Smith.

16268, Batavia, Java. Dr. P. N. van Kampen.

Rana tytleri (Theobald).
(Plate II, figs. 3, 3a.)

Tadpole moderately large, but of graceful shape ; head and body
narrowly ovoid, flattened above but not depressed ; snout rather broadly
rounded, slightly declivous ; eyes lateral, but situated close to the dorsal
surface ; nostrils situated nearer the tip of the snout than the eyes,
the distance between them much less than the interorbital space or the
distanc. from eye to nostril. Spiracle tubular, directed upwards and
backwards, situated much nearer eye than to posterior extremity of
the body ; throat somewhat flattened, abdomen convex.

Mouth-disk small, pointing forwards rather than downwards, dis-
tinctly transverse; the upper lip nearly straight, edged with teeth :
the lower lip with a distinct lateral lobe on either side, which is con-
stricted in the middle ; the lateral lobes edged with rather broad and
blunt papillae, which extend inwards at the constriction ; the posterior
lobe fringed with two rows of finger-like processes, which are interrupted
for a short distance in the middle ; dental formula 1:1+1/3 or
1:141/141:2; the anterior tooth-row relatively broad ; the two
halves of the divided row on the upper lip very short and widely separ-
ated ; first and second rows on the lower lip sub-equal, third row much
shorter ; the first row on this lip very slightly interrupted, perhaps
by accident ; beak wide and shallow, both the upper and the lower
parts white, with black edges ; the middle part of the upper beak almost
straight.

Tail powerful, of graceful shape, sharply pointed, with both mus-
cular and membranous portions well-developed ; dorsal membrane
arising well in front of the posterior extremity of the body, the dorsal
and ventral margins almost straight and parallel for the first half of their

1 Possibly these specimens represent & distinot local race.
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length, then approaching one another rather abruptly. Anus directed

to the right.

Dorsal and lateral surfaces chestnut-brown ; a dark longitudinal
streak extending back along the body from the eye, edged with white
above ; ventral surface of throat chestnut-brown, of abdomen whitish ;
tail with small white and dark brown spots.

Measurement of a spectmen with the hind legs well-developed :—

mm.
Total length  * . ¢ e . . . . . . 61
Length of head and body . . . . . . .21
Breadth of head and body . . . . . . . 125
Greatest depth of tail - . . . . . . 116

We have seen a single specimen of this tadpole, which one of us
obtained in June, 1911, together with a tadpole of R. limnocharis, in a
small weedy pool some miles from the base of the Eastern Himalayas
near Siliguri. The hind legs are well developed and agree with those
of the type specimen of R. tytlers, the only species found in the district
to which this larva could belong.

The tadpole somewhat resembles that of R. limnocharis, from which
it is easily distinguished by its colouration, by the shape of its tail and
by the formation of its mouth-disk.

Rana tigrina, Daud.

1917, Raga tz'glrinla, Annandale, Mem As. Soc. Bengal, VI, p. 125, fig. 24, pl. vi,
gs. 1, la.

The tadpole of this species has recently been described and figured
from living specimens by Annandale. Attention may, however, be
directed to an error in his account of the mouth-disk. The dental
formula of the lower lip in normal specimens is usually 242 ; 2 or 343 : 2
and the third row of teeth appears to be divided -only in degenerate
specimens. In individuals kept in captivity some or all of the teeth
on both lips are apt to disappear.

Measurements :—
A. B. C.
mm. mm. mm.
Total length 35 45 50
Length of head and body 135 16 16
Breadth of head and body 8 9-75 11
Greatest depth of tail 56 8 65

Specimen A is from Calcutta and has the hind legs about half deve-
loped. Specimen B is from Damukdia Ghat on the Ganges, and has
the hind legs in almost the same condition as specimen A. Specimen
C is from Khoolna in the Gangetic delta and has the hind legs fully
developed.

We give here for comparison measurements of tadpoles of the closely
related species Rana rugulosa (from Bangkok, Siam) and R. crasse (from
Madras). In both cases the hind legs are fully developed.
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Measurements :—
R. rugulosa. R. crassa,
mm. mm.
Total length . 62-5 68:5
Length of head and body 22-5 24:5
Breadth of head and body 14-5 16 -
Greatest depth of tail 12 11-5

Geographical distribution of the species.—The plains of the whole of
Northern and Peninsular India, with the exception of a few localities
in Madras ; the Nepal Valley ; Assam ; Burma and Yunnan.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :(—

17733. Siliguri, base of Hast Himalayas. J, B. Richardson.
16096. Damukdia Ghat, River Ganges, Bengal. R. BE. Hodgart.
15718. Sara Ghat, River Ganges, Bengal. R. H. Hodgart.
16097. Khoolna, Eastern Bengal. J. W. Caunter.

17162-8, 9004. Calcutta. Dr. Jerdon.

10802-10810-11. No history.

Rana crassa, Jerdon?

Boulenger 2 has recently shown that this frog, which he regards
as a variety of R. tigrina, is at any rate racially distinet. It 1is
distinguished by its very short hind limbs and by the peculiar
structure of the internal metatarsal tubercle.

The tadpoles differ from that of the true R. tigrina in the following
particulars :—

They are larger and of stouter build, with the abdomen more convex ;
the dorsal surface is more densely pigmented and there is a pale band
extending backwards in an oblique direction from the nostril to a pale
space surrounding the eye. This band probahkly covers a glandular
channel.

The tadpole very closely resembles that of R. rugulosa, Wiegmann,3
except that the dorsal membrane of the tail is not so elevated and that
the colouration of the dorsal and lateral surfaces of the head and body
are less uniform.

We have been able to éxamine only two tadpoles that can be as-
signed to this species. In one of them the hind legs are fairly well-
developed, while in the other the toes are already differentiated.

Geographical distribution of the species.—The frog is said to occur to
the exclusion of the true Rana tigrina in the immediate neighbourhood
of the town of Madras. Jerdon gives its distribution as *‘ a few tanks
in the Carnatic "’ and Boulenger records specimens from Benares as well
as from various localities in South India and Ceylon. There are speci-
mens in the Indian Museum from Colombo, Madras, Chandbally in
Orissa and Agra in the United Provinces.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MuUSEUM (—
17734. Madras (town). Dr. J. R. Henderson.

1 Rana crassa, Jerdon, Journ. As. Soc. Bengal, XX1I, p. 531,
> Rec. Ind. Mus.,, XV (1918).
3 R, tigrina, Flower, Proc. Zool. Soc. London, p. 891, pl. lix, figs. 2, 2a (1899).
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Rana sternosignata, Murray.

The tadpoles of this species that we have examined are not in
good condition. In general facies they appear to resemble those of
Rana pleskis 1 but the build is stouter and the head and body are dis-
tinctly broader and probably flatter. The mouth-disk is transverse,
and large ; the margin of the upper lip is beset with horny teeth except
at its lower extremities, which bear a double or triple row of elongate
tubercles. A similar fringe of somewhat larger tubercles runs round
the edge of the lower lip and there is also at its upper extremity, near
the ends of the tooth-rows, a patch of similar structures. There are
about seven rows on the upper lip and three on the lower lip ; the most
anterior of the latter is usually divided in the middle, while the others
are complete. The nostril is nearer the tip of the snout than to the eye.
The spiracle is nearer to the eye than to the posterior extremity of the
body. It is prominent and tubular and is situated about half way up
the left side. The anus, which is provided with a large triangular flap,
is distinctly dextral. The tail, which is acutely pointed, is apparently
more than twice as long as the head and body and has both the mus-
cular and membranous portions well-developed. The upper tail mem-
brane commences as a low ridge above the posterior extremity of the
body. Specimens in which the legs are beginning to appear are at
least 75 mm. long. The tail is apparently marked with large black or
brown blotches, but no detailed description of the colouration can be
given.

Geographical distribution of the species.—Kashmir at moderate alti-
tudes ; Baluchistan ; Sind.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—
14719, Quetta. Major C. G. Nurse.

Rhacophorus maculatus (Gray).
1912. Rhacophorus maculatus, Annandale, Rec. Ind. Mus. VIII, p. 14.

This tadpole is an extremely variable one. It seems to be readily
affected by life in different types of environment and to become much
paler and smaller in muddy water. It is possible that differences due
to environment are greater than racial differences. Three local races of
the species are distinguished by Annandale.

Geographical distribution :—
1. Rhacophorus maculatus (Giinther) (forma typica).—Peninsular

India and Ceylon.

2. Rhacophorus maculatus himalayensis, Annandale.—The East-
ern Himalayas, Assam, Western China.

3. Rhacophorus maculatus leucomystaz (Gravenhagen).—Lower
Burma, Tenasserim, the Malay Peninsula and the
Malay Islands ; ? Bengal east of the Bay (Chittagong).

! Annandale, Rec. Ind. Mus., II, p. 345 (1908) and XIII, p. 417, figs. 1,2 (1917).
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Flower’s ! excellent description of the tadpoles from Bangkok applies
to some Indian specimens.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM *—

Rhacophorus maculatus (Giinther).

16461. Sukna, base of Eastern Himalayas. Museum Coll.
17717. Balighai, near Puri, Orfssa. Dr. N. Annandale.
17767. Madras (Museum compound). Dr. J. R. Henderson.

18295. . C. R. Narayan Rao.
1771, | Bangalore, South India. § 7, Sy TAAHEG 1

12607-10. Calcutta Zoological Gardens. Dr. J. Anderson.

Rhacophorus maculatus himalayensis, Annandale.

17774. Pashok, Darjeeling district, Eastern Himalayas, alt. 2,500-3,500 ft. Dr.

F. H. Gravely.
16098.
17706. } Kurseong, 5,000 ft., Eastern Himalayas. Museum Coll., Dr. N. Annandale.
17068.

? Rhacophorus maculatus ieucomystax, Gravenhagen.

18267. Rangamati, Chittagong Hill Tracts, Bengal. R. Hodgart.

Rhacophorus malabaricus, Jerdon.
1904. Rhacophorus malabaricus, Ferguson, op. cit., p. 503, pl. B, fig. 3, pl. C.

We have no personal acquaintance with the tadpole, which has been
described and figured by Ferguson.

Geographical distribution of the species.—Southern part of the Malabar
zone and the forests of Mysore.

Family BUFONIDAE

KEY To THE BUFONID LARVAE FOUND IN THE PLAINS OF INDIA.

I. Colour almost uniform black or brown; only slightly
paler on the fin-membranes and ventral surface.

A. Nostril half as large as eye Bufo fergusons.
B. Nostril less than half as large as eye Bufo melanostictus.
C. Nostril more than three-fourths as large as eye  Bufo microtympa-
num.
I1. Colour more or less mottled or speckled; ventral
surface distinctly paler than dorsal surface, at any
rate anteriorly.
1. Dorsal profile of tail with a low and gradual con-
vexity ; habit rather slender; dorsal surface
of head and body with minute white specks Bufo stomaticus.
2. Dorsal tail fin elevated immediately behind the
body ; habit stouter . colouration dark Bufo viridis.

The only genus known from the plains of India is the universally
distributed genus Bufo. The tadpoles of most species of this genus
resemble one another very closely and can only be distinguished by
slight differences in proportions, in colouration and in the relative
lengths of the rows of teeth on the disk. In all those found in the plains

! Flower, Proc. Zool. Soc. London, 1896, p. 905, pl. xliv, fig. 2.
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of India the dental formula is either 2/3 or 141: 13, the lips
are poorly developed and only tuberculate on the lateral margins, and
the beaks are weak. In two Oriental species that live in hill-streams,
viz., Bufo asper ! and Bufo penangensis, > however, the lips are greatly
enlarged and modified to form an apparatus for clinging t rocks.

So far as the species of the plains are concerned it is difficult to dis-
tinguish the larvae specifically unless extremely well-preserved material
is available. The tadpole of Bufo melanostictus, however, and that
assigned provisionally to B. ferqusont can be separated from those of B.
stomaticus and B. viridis by their uniform colouration. B. fergusont
apparently occurs only in the southern part of the Peninsula and it
is doubtful whether B. virides descends into the plains at all ; if so, it
only does so in the north-west. Any black Bufonid tadpole from the
Indo-Gangetic plain or the northern part of Peninsular India is,
therefore, almost certain to be that of B. melanostictus.

Bufo melanostictus, Schneider.

1896. Bufo melanostictus, Flower, Proc. Zool. Soc. London, 1896, p. 911, pl. xliv,
fig. 3.

1899. Bifo melanostictus, id., tbid., p. 910.

1906. Bufo melanosticius, Annaundale, Journ. As. Soc. Bengal, II, p. 289.

Flower has published an admirable description of the tadpole. His
figure also i1s good, but is. considerably larger than the normal size.
Individuals, however, sometimes grow very large in abnormal condi-
tions.

The toad is found all over the Oriental Region.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :(—

16104. Naini Tal, Western Himalayas. R. Hodgart.

17784. Patari, Naini Tal district, Western Himalayas. Museum Coll.

17794. Mashobra, Simla Hills, Western Himalayas. Baini Parsad.

17750. Bhim Tal, alt. 4,450 ft., Western Himalayas. S. W. Kemp.

17746. Tista River, 4,500 ft., Eastern Himalayas. Dr. L. L. Fermor.

17747. Jalpaiguri (Tista River), North Bengal. Dr. N. Annandale.

17999. Sevok, Darjeeling district, Eastern Himalayas. H. E. Lord Carmiehael.

17751. Lucknow, United Provinces. S. W. Kemp.

17753. Siripur, Saran, Bihar. M. Mackenzie.

17752, Calcutta. Dr. B. L. Chaudhuri.

17754. Tribeni, Gangetic delta. Dr. B. L. Chaudhuri.

17755. Madras (town). Dr. N. Annandale.

16102. Mandalay, Upper. Burma. Dr. N. Annandale.

18479. Old Valley of Kalaw River, East of Ngot, ca. 3,500 ft., Southern Shan
States. Dr. F. H. Gravely.

18178. Singgora, Siam. Dr. N. Annandale.

Bufo fergusoni, Boulenger.
(Plate II, figs. 4, 4a.)

We assign provisionally to this species a number of tadpoles from
small pools on the Travancore coast, where the toad is abundant. These
tadpoles are very like those of Bufo melanostictus but smaller, of brown-
1sh instead of blackish colour and with the nostrils relatively much

! Van Kampen, Natuurh. ijdsch. Ned-Ind , LXIX, p. 30, pl. ii, fig. 2 (1909).
* Flower, Proc. Zool. Soc, London, 1899, p. 908, pl. Ix, fig. 3, 3a.
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larger. The teeth also are smaller, especially on the last row on the
lower lip, and the beak even less powerful and with the margin of the
upper part nearly straight. Our specimens are not in sufficiently good
condition to provide material for a detailed statement as to proportions
but we believe that our figure gives an adequate idea of the outline.

Geographical distribution of the species.—Plains of Southern India
and Ceylon.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MusEuM :—
17771. Varkallai, Travancore. Dr. N. Annandale.

Bufo microtympanum, Boulenger.

The tadpoles can be recognised by the obcardate body whose great-
est width is about the pectoral region. The snout slopes, is blunt and
rounded. The eyes and nostrils are dorso-lateral in position ; the latter
nearly five-sixths as long as the eye, looking upwards and outwards.
The internasal space equals the distance between the nares and eyes
and the width of the mouth. The mouth is fairly large, the lower
lip being better develoned. The papillae are confined to the corner
of the mouth and slightly extend to the margin of the lips. Dental
formula 1: 141/3. The three series on the lower disc are subequal.
The skin is smooth. A preorbital or lachrymal gland may be fre-
quently present, as also series of sensory pits on the dorsum and about
the flanks of the body. A frontal gland is faintly marked. The
spiraculum is a conspicuous tube, visible from below, directed back-
wards, nearer to vent. The length of the tail slightly more than
3% times the total depth. The dorsal lobe is more strongly arched,
the tip rounded. The colour of the dorsal surface is deep black,
the throat bronzed. The abdomen and fin membranes are white.
immaculate.

The following are the dimensions of a fully grown larva :-—

mm.

Total length . 27
Length of head and body 11
Length of tail . 16

Maximum breadth of body
Maximum depth of body
Maximum depth of tail

5, S e o)

Yeographical dustribution of the specres.—Fairly common in southern
Peninsular India.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE IND1AN MUSEUM (—
18736. Bangalore, South India. C. R. Narayan Rao.

Bufo stomaticus, Liitken.
(Plate II, figs. 5, Ha.)

A series of tadpoles and toads from Rawalpindi in the north of the
Punjab belong to this species.

The tadpoles are very small, not exceeding 20 mm. in length when
full grown. The head and body are moderately flat, rather narrowly
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oval in shape ; the snout is narrowly and evenly rounded ; the nostrils
are large and situated about half way between the eye and the tip of
the snout. The spiracle is situated at some considerable distance
behind the eye. The mouth is ventral ; the dental formulais 1: 14-1/3,
the lower row on the upper lip being moderately interrupted ; the teeth
are rather long and of a black colour ; the margin of the upper beak
is feebly convex and minutely denticulate. The lower beak, which 1s
situated far within the upper, is broad and almost U-shaped, with its
margin minutely serrated. The tail, which is less than twice as long
as the head and body, is bluntly pointed and has both the fin-membranes
well developed. The upper membrane starts in front of the posterior
extremity of the body and rises rather gradually.

The dorsal surface of the head and body is dark, densely covered
with silvery white and black dots. The fleshy part of the tail is mottled
with dark markings and is darker above than below. The fin-mem-
branes are almost colourless, but with a few scattered black and white
pigment-cells. The ventral surface is colourless, but densely covered
with minute silvery dots.

The specimens on which this description is based agree very closely
with Anderson’s description and figures of the larva of B. andersont
from Arabia, except that the first row of teeth is not divided—a probable
abnormal condition. It is very doubtful whether the two species are
distinct. Specimens of toads from India assigned to B. anderson: are
certainly identical with the species from Eastern Bengal named Bufo
stomaticus by Liitken, 1 whose name has priority.

Geographical distribution of the species.—Bufo stomaticus is found all
over the Indo-Gangetic plains ; in the Western and Eastern Himalayas
up to an altitude of at least 6,000 ft. in Nepal, and occasionally in those
parts of Bengal and Bihar that lie south of the Ganges Valley. Sclater’s
record 2 of specimens from Burma was apparently based on a wrong
identification.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :—
18526. Rawalpindi, Punjab. R. Hodgart.

Bufo viridis, Laur.

1891. Bufo viridis, Boulenger, Proc. Zool. Soc. London, 1891, p. 612, pl. xlvi, fig. 5.
1899. Bu{i'o viridis, Bolkay, Ann. Mus. Nat. Hung., VII, pp. 85 and 106, pl. i,
g. 5.

It 1s doubtful whether this Palaearctic species is found in the plains
of India, but it is common in the Kashmir Valley and in many districts
north and west of the Punjab. An excellent description is given by
Boulenger in his account of the European tadpoles. Specimens from
Srinagar agree in every respect with this description.

SPECIMENS OF LARVAE IN THE COLLECTION OF THE INDIAN MUSEUM :--
18473. Srinagar, Kashmir. F. J. Mitchell.

! Liitken (1862) ? See also Boulenger,’4nn. Mag.*Nat., Hist. (6), VII, p- 463 (1891),
and Annandale, Rec. Ind. Mus., III, p. 283 (1909), ~ '
¢ Proc. Zool. Soc, London, 1892,"p. 347.



IV. NOTES ON THE TADPOLES OF INDIAN
ENGYSTOMATIDAE.

By C. R. Naravan Rao, M.A., L.T., Mysore University, Bangalore.

The main object of this paper is to bring together all that is
known about the larvae belonging to this family found in India
and the Malay Peninsula, in order to facilitate further investigation
being undertaken. Of the species reported to occur in India, Burma,
and the Malay Peninsula, the life-history of only ten species
has been worked out and it is the experience of herpetologists that to
obtain the larvae of some of these and other forms is by no means
easy, owing to the special modes of life adopted by the great majority
of them. I am indebted to -Dr. Annandale for the courtesy of allowing
me to examine the tadpoles belonging to the species Microhyla
achatina, * M. berdmorei and Kaloula pulchra contained in the Indian
Museum collection. The larvae of eight species have been described
and annotated by different authors and only two! are described here
for the first time.

The following is the bibliography on the subject :—

Annandale, N., Mem. As. Soc. Beng., Vol. VI, pp. 150-153
(1917).

Butler, A. L., Journ. Bombay Nat. Hist. Soc., Vol. XV, pp. 387-
392 (1903-1904).

Ferguson, H. 8., Journ. Bombay Nat. Hist. Soc., Vol. XV, pp.
505-508 (1903-1904).

Flower, 8. 8., Proc. Zool. Soc. London, 1899, pp. 902-903.

Narayan Rao, C. R., Rec. Ind. Mus., Vol. XI, p. 31 (1915).

Narayan Rao, C. R., Rec. Ind. Mus., Vol. XIII, p. 281 (1917).

Smith, M., Journ. Nat. Hist. Soc. Siam, Vol. 1I, pp. 37 and 40
(1916).

Key for the identification of the larvae discussed below :—

Spiracle median, ventral ; mouth without beak or horny
teeth . . . . . Engystomatidae.
A. Tip of tail ends in flagellum ; lower caudal lobe twice
the dorsal at the base . . Microhyla.
1. Head two-thirds of the body, former squarish.
Body transparent, but not the sides . M. ornata.
2. Head less than half the body; snout rounded,
not squarish. Body not transparent M. rubra.
3. Mouth surraunded by a float . M. achatina.
4. Body broader than long ; snout abbreviated and
truncate . . . ? M. berdmore!.
5. Body less regularly oval ; snout shorter ; tint green M. pulchra.
B. Tip of tail not flagellate, but pointed ; caudal fin

membramnes of equal depth . . Kaloula.
6. Spiracle a very large tube, nicked posteriorly.
Body elongated, elliptical K. variegata.

! They belong to the species K. variegata and K. triangularis. Dr. Annandale tells
me that Dr. F. H. Gravely recently collected specimens of K. variegata at Chakradharpur
in Chota Nagpur
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7. Spiracle an inconspicuous transparent tube, not
nicked. Body perfectly transparent, with a

horseshoe-shaped mark on the head . K. triangularis.
8. Spiracle almost forms a sheath for the root of
the anal tube. Body densely pigmented K. pulchra.

9. Spiracle not forming a sheath for the anal tube ;
length of body more than one and a half

times the width . . . . . K. obscura.?
C. Tip of tail obtusely rounded. Tail lobes delicate and
at greatest depth individually three-fourths of the

muscular portion . . Cacopus.
10. Spiracle a conical tube opening almost inter-
femorally. Body and muscular part of tail
densely pigmented C. systoma.

Microhyla rubra (Jerd).
Larva.

1904. Ferguson, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 506.
1915. Narayan Rao, Rec. Ind. Mus., Vol. XI, p. 31.
1917. Narayan Rao, Rec. Ind. Mus., Vol. XIII, p. 282.

I have shown that Mr. Ferguson has mixed up these larvae with those
of M. ornata.

Microhyla ornata. (Dum and Bibron).
Larva.

1899. Flower, Proc. Zool. Soc. London, p. 902.

1903-1904. Ferguson, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 506.
1903-1904. Butler, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 387.
1917. Narayan Rao, Rec. Ind. Mus., Vol. XIII, p. 282.

Butler remarks ““ the tadpoles of this and other species of Microhyla
are very peculiar, being almost perfectly transparent, with the viscera
showing through conspicuously.” The larvae of M. ornata have an
opaque reflecting tissue on the sides and the only organ that shows
through is the heart. Further down he observes *“ owing to their extra-
ordinary delicacy I never managed to keep them alive.” In my aqua-
rium they thrive quite as well as any of the hardiest of the Ranid larvae.

Microhyla achatina (Boie).
LARrva.

1916. Smith, Journ. Nat. Hist. Soc. Siam, Vol. 11, p. 37.
1917. Annandale, Mem. 4s. Soc. Bengal, Vol. VI, p. 150.

The modification of the lower lip into a float-like structure resembling
that met with in certain species of Megalophrys is an interesting fact.

? Microhyla berdmorei, Blyth.

LaRrva.

1899. Flower, Proc. Zool. Soc. London, p. 902.
1917. Annandale, Mem. 4s. Soc. Bengal, Vol. VI, p. 151.

Dr. N. Annandale? has shown that the °transparent larvae’
described by Flower are probably those of M. berdmores.

1 T have not had an opportunity to examine the larva and have had to rely on the
description of Ferguson (op. cit., p. 506).
2 Mem. As. Soc. Bengal, VI, p. 151 (1917).
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Microhyla pulchra (Hallow).

Larva.
1917. Microhyla pulchra, Smith, Journ. Nat. Hist. Soc. Siam 11, p. 229.

Kaloula obscura, Giinth.

Larva.
1903-04. Ferguson, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 507,

Kaloula pulchra, Gray.

LARvaA.

1917. Annandale, Mem. As. Soc. Bengal, Vol. VI, p. 152.
1916. Smith, Journ. Nat. Hist. Soc. Siam, Vol. 11, p. 40.
1903-04. Butler, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 391.

Kaloula variegata (Stoliczka).

This is a very common frog in South India, whose presence after a
heavy shower (not less than two inches) is detected by the peculiar cry
represented by the syllables ‘ Qhauy, Qhuay, Qhauy.” It has been
taken in the termites’ nest in company with the black scorpion Palam-
naeus.}

Larva.

Body oval, flat on both surfaces ; length to breadth as 3 is to 2, snout
rounded, truncate. Nostrils close to the median line, equidistant

F1e. 1.—Larva of Kaloula variegala.
A. Side view. B. Ventral view. C. Mouth-parts.
a = vent ; h = spiracular hood ; h.r. = horny ridge ; m = mouth ; mp = muciferous
pits ; p = papillae ; s = spiracular opening.

I am indebted for this information to Dr. J. R. Henderson of the Madras Museum.
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between snout and eyes. Internasal space about one-seventh the
interorbital. Mouth terminal, both lips contractile and the lower
occasionally with a horny rim and microscopic papillae which may
extend to the corners of the mouth. A sensory groove connecting nos-
trils and eye.

Spiracle a large tube, notched behind ; anal tube median. Tip of
tail pointed but not flagellate ; both lobes of equal depth, and arched.
Greatest depth of tail about one-third the total length.

Body brownish, or gray with minute black spots; occasionally a
blue spot in the groin ; muscular part of tail blotched.

The following are the measurements of a fully grown tadpole :—

mm,
Total length 45
Length of body 15
Length of tail . 30
Maximum width of body . 10
Maximum depth of body 8
Maximum depth of tail . 10

In the aquarium these tadpoles were noticed to hide themselves
under stones and avoid the lighted portion and in ponds they secrete
themselves in the deeper recesses, darting to the surface periodically
for the purpose of breathing. The metamorphosis is completed in 20 to
30 days in the aquarium, but in nature I have noticed it is over in a
fortnight.

Kaloula triangularis (Giinther.).

In South India this frog is more common in the hills!, but is also
frequently met with in the plains under a heap of dried leaves or other
suitable cover in close proximity to pools of rain-water. Little is known
about the habits of the adult.

- ,

F1e. 2.—Larva of Kaloula triangularis.
A. Side view. B. Ventral view, C. Mouth-parts.

! Ferguson, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 807.
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LARVA.

Body oval, flat ; breadth about three-quarters of the length. Snout
acumiate, slightly truncated ; nostrils equidistant between the snout
and eyes. Interorbital space about one-sixth the distance between
eyes. Mouth small, without a horny rim or papillae. A naso-orbital
sensory groove present.

Spiracle inconspicuous, the free hind edge not notched. Vent in-
conspicuous, median.

Tail very delicate, tip pointed. The muscular part deeper than the
lobes.

Larvae perfectly transparent, with the viscera showing through.
They become brown! when the front limbs sprout. A dark oval or
horseshoe-shaped mark on the back which develops into a triangular
blackish spot, occupying nearly the whole length of the back as meta-
morphosis progresses.

The following are the dimensions of a fully grown tadpole :—

mm.
Total length . . . 32
Length of body 13
Length of tail . . 19
Maximum breadth of body 93
Maximum depth of body 6
Maximum depth of tail 7

The development is more rapid in this species than in K. variegata ;
it was completed in the aquarium within two weeks ; the larvae when
introduced measured about 22 mm. If it is assumed that the larvae
take about a week to attain this size, then the whole metamorphosis
occupies about three weeks.

Cacopus systoma, Schneider.

The adults, which are very common during the monsoon, are great
burrowers. They emit a very characteristic sound by which their
presence is easily detected. The cry2 is not unlike the bleating of a
goat.

LARva,
Ferguson, Journ. Bombay Nat. Hist. Soc., Vol. XV, p. 507.

Addendum.

Dr. Malcolm A. Smith has just published an account of tadpoles
from Siam in which he describes the larva of Glyphoglossus molossus,
Giinther, and shows that Flower’s * transparent tadpoles” are those
of Microhyla butleri, Boulenger. See Journ. Nat. Hist. Soc. Siam II,
p- 261 ; 1917.

Ep.—21-2-1918.

! Butler makes a similar remark in connection with the larvae of K. pulchra (Journ.
Bombay Nat. Hist. Soc., Vol. \V, p. 392).

2 I am informed by Dr. J. R. Henderson that in captivity, which they stand very
well, they feed on termites in large numbers. This habit, coupled with their burrowing
tendencies, must account for the small size of the mouth and the hind limbs armed with
powerful metatarsal tubercles, a character shared by species like Rana breviceps
belonging to a different family which have also similar habits, '






V ON TWO ABNORMAL SPECIMENS OF DUCKS IN
THE COLLECTION OF THE ZOOLOGICAL
SURVEY OF INDIA.

By HerserT C. RoBinsoN, M.B.0.U.

Amongst some six hundred duck shot on a swamp near Pathshala in
Assam, near the Bhutan Hills, in April, 1917 by Mr. A. Milton were two
somewhat uncommon specimens which were presented by him to the
Indian Museum.

One of these (25450, Z.S.1.) is a typical male Gadwall Chaulelasmus
streperus (Linn.) and calls for no special remark.

The other (25451, Z. 8. 1.), also a male, caused me some consider-
able trouble in its identification, and until recently I was inclined to
cohsider it as a hybrid between the Common Mallard Anas boschas,
(Linn.) and the Gadwall Chaulelasmus streperus (Linn.).

Comparison of the specimen with other skins and further consulta-
tion of the literature has convinced me that I was in error in this iden-
tification and that the bird is a hybrid between Eunetta falcata (Georgi)
and Chaulelasmus streperus (Linn.), in which the characters of the first
mentioned species are dominant.

The bird is not in full plumage and the highly elongate occipital
feathers and strongly decurved and sickle-shaped tertiaries characteristic
of the fully adult male Falcated Teal are not strongly in evidence.

The following is a full description of the bird :—

Tail, apparently of sixteen and not fourteen feathers, therein agree-
ing with Chaulelasmus and not Eunetta. Upper and lower tail coverts
as long as rectrices. Occipital feathers produced, forming a slight
“ mane.”

Anterior lores and an ill-defined frontal patch and a small subocular
spot dirty white ; top of the head dull chestnut, sides of the head and
occipital mane bronzy green, the feathers faintly tipped with whitish ;
chin, throat and an interrupted collar white, narrowly bordered above
with blackish ; a broad bronze green collar succeeded by a narrower
white one, interrupted behind.

Mantle, hind-neck and breast with broad V-shaped vermiculations of
white and brownish-black, with a bronzy tint, the white element narrow-
est. Scapulars and flanks the same, but the vermiculations finer and
straighter. A black spot on the outer webs of the outer elongated
scapulars. Upper back brownish, faintly vermiculated with white,
lower back and upper tail coverts black.

Tail feathers greyish above, whitish beneath, the outer webs with
dark edges. Under tail coverts black, the outermost with a large median
spot of buff. Belly whitish, finely vermiculated with greyish-black.

Lesser wing coverts dove grey, the innermost vermiculated with
whitish ; median coverts grey, the median portion of each feather
whitish with the tips of the outer webs broadly chestnut, forming a
double wing bar. Outer secondaries black on their outer webs, the inner

1‘\
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secondaries largely white, the inner webs brownish. Elongated terti-
aries brownish with white shafts, the outermost with an oily green
tinge, edges buff.

Primaries brownish, darker at the tips ; inner aspect of wing whitish,
axillaries white.

Bill apparently uniform black, feet dull yellowish-brown (in skin).

Wing 248 mm. ; culmen 45 mm.

The Gadwall is of course a very common duck in India during the
winter, though it is not known to breed within the Empire. Eunetta
falcata on the other hand is very rare indeed within Indian limits, being
normally an East Asiatic species. Individuals have, however, been
recorded from localities so far apart as Bhamo, Burma and Narra, Sind.
Several obtained in the Calcutta bazaar by Mr. F. Finn are in the
collection of the Zoological Survey of India and full details of other
occurrences are given by E. C. Stewart Baker (Indian Ducks and their
Allies, p. 143. et seq., London, 1908).

In 1891 Mr. W. L. Sclater (Proc. Zool. Soc. London, 1891, p. 313)
described a male duck (20505, Z.S.1.) brought in alive to the Indian
Museum which he considered to be a hybrid between the Mallard and
Gadwall (Anas boschas X Chaulelasmus streperus).

There is nothing to add to his very full description, but it would
appear probable that the bird is a hybrid between Anas boschas and
Querquedula crecca rather than with Ch. streperus. The sides of the
head are rich brown and the breast has a distinctly spotted appearance,
both of which features occur in . crecca, but cannot be said to be repre-
sented in Ch. streperus.

The cross is well known and numerous references to it occur in
ornithological literature generally under the name of Anas bimaculata
(Bp.)-

The attached plate gives a good idea of the general appearance of
the two specimens.



