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EDITORIAL NOTE.

We had hoped to have the collections made on the Abor
Expedition worked out completely, and to have published a final
summary with figures of characteristic animals. The war, however,
interrupted the progress of the work, which has continued for
I0 years, As there seems little prospect of completing it now and
as the delay is causing serious bibliographical inconvenience owing
to the lack of an index to the volume, we have decided to bring it to
a close. At some future date it may be utilised in a general study

of the Himalayan fauna.
N. ANNANDALE,

Direcior,
CALCUTTA : Zoological Survey of India.

February 22nd, 1922.
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Drawida pellucida 366, 368, 369, 372, 373
pellucida bournei 369
*pellucida stewarti 368, 369, 372
trotungana 368, 372
Dremomys - iz 90
lokriah .. 90,96
pernyi 85,90, 96
tDrepanephora multimaculata 180
Drosophila 190
Drymochares 278
Dryonastes ruficollis 262
Dryophis prasinus 37, 50, 54
tDryopidius montanus 116
Dryopidae +» 99, II5
{Dryops monticola 11§
Ducula insignis griseicapilla 287
insignis insignis 286
Durgella 360, 555
taborense 555
assamica 555
christianoe 555
dekhanensis .. S55
levicula 556
rogersi . 555
Durgellinae 360, 555, 5§59
Dynastinae 192
Dysantes elongatus 523
Dytiscidae 4
E
Ecacanthothripidae 201
Ecacanthothrips 201
sanguineus 201
Echinorhynchus gigas 98
Echinosoma - 136
sumatranum 136
Jichinosomatinae 136
Elapinae .. 50
Elaunon 146
bipartitus 146
Elis annulata 444
iris 444
Empriinae 239
Emydosauria 37, 38
Encyalesthus exularis 527, 528
tstevensi .. . 527
Endomychidae . 3
Endoplon . 5 I 2
Entomobryidae 561
Entomobryinae 563
Entomobryini 563, 566
Entozoa 98

Eoperipatus 471, 473, 476, 477,478, 479,
482, 483, 484, 485, 486, 487, 489, 490,

) 491. 492
horsti 478
weldoai 484

Eparchus 146
insignis 146

FEpedaninae 206

Ephemera 354

Ephemeridae 351, 354

Ephestia cantella 440

Epierus 124
abrogatus 124
amandus 124

Page
Epierus crenulatus 124
foederatus 124
monticola 124, 125
nemoralis 124
planiceps . 124
punctulipennis 124
purus 124
rufescens .. 124
rusticus .o 124
simplex 124
sylvanus 124
Epimys rattus . 90, 96
tEpiphragma kempi 155
tEpipsocus conspersus 351
costalis 352
Epirhyssa flavobalteata 323
Eristalis 169
Ethmostigmus 72
pygomegas 72
Euborellia 137
faborensis 137
Eucorymus crassicornis 198
Eucyrtus splendens 532
Eudermaptera 140
Eulota 602, 613
Eulotella similaris 602
Eumelia rosalia 440
Eumenes arcuata 446
Eumenidae 446
Euparatettix 315
parvus 311, 315
tenuis 311, 315
Eupatorus hardwxckel cantori .. 192
Euploea diocletianus 61
{Eupomatias 569, 579
toakesi 579, 580
tsibbumensis 579
Euponera (Brachyponera) mgnta 233
Eurypus 592
caseus 592
similis 502
Eurytrachelus 517
Eutermes ceylonicus 431
fletcheri 431
Ymoratus 431
troboratus 430
Eutochia lateralis 526
Eutyphoeus 365, 366
taborianus 368, 406
tkempi 368, 401
tkoboensis 368 404, 406, 407
magnus 368, 408
Exostoma davidi 243, 244, 252
labiatum 43, 244, 252
F

Falconidae 286
Falconinae 286
Fenenias albomaculatus 327
erythropus 327
Ferussacidae 539
Forcipula 139
pugnax 139
Forficulidae 145
Forficulinae 145

tFormicaleon bivittatum 355
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Puge
Formicidae . . 233
Fossores 443
Fringillidae 279
Fringillinae . 279
Friona curwcannata 327
fdidymata - 328
rufipes .. 328
variipes 328
Fruticola 606
G
Gagrella feae 203
feae-humeralis .. 203
lepida 203
Gagrellinae 203
Gallinae 287
Gallus ferrugineus .. 287
{Galongia 553
tkempi 553
Gammaridea 453
Garrulax leucolophus be]angen 262
leucolophus leucolophus 262
moniliger 262
Gastropoda 537
Gavialis gangetlcus 37, 38, 51
Gecarcinucinae 291, 302
Gecinulus grantia .. 282
Gecinus chlorolophus 282
Geckonidae 39
Gelsana 543
Geoemyda 54
Geoplanidae 462
Geotelphusa 230, 290, 298, 301
Geranomyia notatipennis i 152 '
Girasia 360, 550, 551, 554, 556, 557, 558 |
cacharica .. 551, §52
tgladstonei i 552
hookeri 551 553, 558
fmaculosa 561
rubra 558
rubrum 558
Girasia (Ibycus) sikimensis .. 552
Glessula 359, 360, 585 601
taborensis . 618
botellus . 539, 616 617, 618
toakesi 615, 616, 617
ochracea 616, 617
orophila 616
Globitelphusa . 291
tGlobitermes audax. . 432, 433
sulphureus . 434
Glossostylus 569
Glycyphana minima. . 191
nepalensis 191
Glyphodes unionalis 441
Glyptosternum 32
Gnapholoryx velutinus . 513
Gomphinae 335, 340
Gonocephalum depressum 520
pubeus 520
ruficornis .. 520
subspinosum 520
Gonypela irvina ‘e 416
Goryphus fuscinervis 327
maculiceps 327
Grammatoptila striata 262
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Grammatoptila striata austeni 262, 263
Grandala 278
Graptomyza brewrostns 167
ventralis 167
*ventralis nigripes 167
Graucalus layardi 272
macii macii 272
Gryllacridae 329
Gryllacris genuali 330
tgravelyi 329
Gymnodactylus hlmalaylcus 36
khasiensis 37, 39, 51
Gymnopleurus assamensis i93
sinuatus 193
Gynacantha 340
hyalina .. 340
khasiaca . 339, 340
khasiaca mgnpes 340

H

Habropoda fulvipes .. 78
Haemaphysalis 98
bispinosa 98
gigas 98
koenmgsberneu 97
Haematospiza indica 279
Halictus 75, 83
funebris 75
pulchriventris 75
rufo-zonatus 75
Hamaxas .. 144
dohertyi 145
feae 145
tkempi 144
nigrorufa .. 145
semiluteus .. 145
Hapalus 601, 615
Haptoncus ocularis . 100
letragonus .. 100
Harpactes P 260
erythrocepha]us 283
Hebomoia glaucippe 64
Hectarthrum trigeminum . I11
Hedycryptus filicornis .o 328
Helicarion gigas 558
helenae e 592
idae 5§92
Helecarioninae . 360 548 558
Helicidae 359, 360, 493, 505, 537, 569,
2, 604

Helix .537,613
catostoma Goi, 612, 613, 614
damsangensis 610,614

buttoni 603, 604, €03, 606, 608, 613

huttoni vadley: 609
merguiensts - 537
orbicula 605, 606
(Plectotropis) huttonl 607
Helochares 627
Helochares (Hydrobatlcus) lentus 626
tkempi 626
minutissimus 627, 628
Hemerobiidae 354
Hemicordulia asiatica 339
Hemidactylus bowringii 37. 39, §1

brookii 37, 39, 40
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Hemidactylus frenatus

gleadouvii 39
nepalensis 40
Tplatyceps
platyurus 37, 40, 52
reticulatus 57
subtriedroides 40
Hemiplecta auriettae 582
textrina <82
theodori 582
Hewmiptera 82
Hemipus capitalis 271
Hemixus 268
flavala flavala 267
maclellandi maclellandi 268
Henicurus leschenaulti 276
schistaceus 276
Hestina nama . 62
Heterolocha falconaria 439
Heteroinera 3
Heteroneurinae 178
Hierodula 416
crassa 415, 416
Hinulia 43
Hirudinidae .. . 280
Hister (Atholus) philippinensis 123
Histeridae 121
Holkeion anceps 537
Hololepta aequate 121
batchiana 121
elongata 121
indica 121
laevigata 121
procera 121
tHolophygus rugosus 11y
Hoplia 192
Hoplosternus 192
nepalensis 192
Hormurus australasiae 133
Humbertiella 416
Hyalomma syriacum 97
tHyberis similis . 106
Hydraena bihamata 624
cirrata . 624
tdimorpha 623, 624
indica 624
maculicollis 624
Hvdrochus annamita 624
binodosus 624
lacustris 624
latitans 624
opacus 624
violaceomicans. 624
Hyadrophilidae 62
Hydrophilus gibbus 623
Hydropsyche 356
asiatica 356
Hydropsychidae 355
Hydropsychodes 356
Hydrophila 539
Hylorana granulosa 9
Hymenoptera 75, 81, 82, 83, 170, 233,

239, 323, 443, 444
Hymenoptera Anthophila

75
Hypena occata 439
Hyperythra lutea 439
Hypoctonus 127, 128

Page i
37,29, 58,57

56 1

Hypoctouus dawnae
wood-masoni
Hypolimnas bolina
Hypolycaena erylus
Hypothymis azurea

Ianthia iyperythra
rufilata
lcaria artifex
ornaticeps
variegata
Ichneumonidae
tIdgia arbori
foveifrons
Ilerda epicles
Ipidae
Ipidia vasiolosa
Irdex
nitidipennis
Iridopteryx
irina
Ischnura rufostigina
Ixalus ..
annandalei

targus -

asper
assamensis
horridus
tuberculatus
Ixodes acutitarsis
angustus
gigas
Ixodidae

Ixulus flavicollis ‘e

occipitalis

Japalura
andersoniana
tbengalensis ..
planidorsata
variegata
YUNUARERSLS

Junonia iphita .

Kachuga
intermedia
tectum

Kallima inachus

Kalocrania
picta
siamensis

Khasiella
tdinoensis

Kolbea punctata

Kosmetor
brahma

Labeo angra
dyochilus
gonius

P(lge
128
128

62
65

275

277
277
447
447
447
323
190
199
53
411

10D

141

41

416

415, 416

344

. 33,34

7, 16, 33, 34
7,16, 33

7.10, 27,33, 34
15

33,

35
25

7,16, 17, 27, 29, 33
98

97

Q3

97, 98
266
266

- 136
135
3595593
590, 593
352

146

146

.244, 249
+244, 249
244
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Labia 142
curvicauda 142
mucronata 142
Labiduridae 137
Labidurinae 139
Labiidae 140
Labiinae 142
Labus humbertianus 446
Lacertidae 42
Lacertilia 37, 39
Lachesis gramineus 51
monticola 50
Lachnosterna 192
serricollis 192
sikkimensis 192

« T.aemophloeus proximus 110
tsemilaetaneus .. 108
tsubturcicus 109
-Lagocheilus 494, 569
tdaflaensis 574, §75
toakesi 574
tsikhimensis 574, 575
tomotrema 575
Lamellicornia 191
I.ampides bochus 64
elpis - 64
pura 65
Lampito 380
\..amprophorus 143
ervillei 143
Landouria 604, 611
taborensis 605, 611, 614

tdamsangensis . ,605, 607, 609, 611,

614
dawnaeunsis < vs 614
thengdanensis 605, 608, 609, 610,
611, 614
huttoni 605, 606, 614
radleyi .. 605, 609, 610, 614
Laniatores 204
Laniidae . 271
Lanius tephronotus.. 271
Lariscus 90
Lauxania 176
{flavicornis . .t 179
Lea arcuata - 149
Lepidocephalichthys guntea 243, 247
I.epidocyrtus . 563
fcaudatus 563
imperialis 563
maximus . 563
gictus - 563
Lepidoptera . 61, 437
Leptaulax o 517
bicolor . 515, 517
cyclotaenius .. 517
cyclotaenius himalayae 515, 517
dentatus 515, 517
roepstorfi 515, 517
Leptocircus cutius .. 63
Leptogenys (Lobopetta) assamen-
sis . 233
Leptogomphus 340
Leptoscopha 516
lignicola 531
tpulchra 530, 531
spissicornis - 530, 531

Page
Lepus 90
peguensis o1
ruficaudatus 90
Lethe chandica 61
Leuctra indica 233
Libellulidae 336
Libellulinae 316
Libnotes fuscinervis 153
punctipennis 153
Limicolae 287
Liminites procris 62
Limnaea (Limnaea) acuminata 539
Limnaeidae 539
Limnebius 626
t+Limnophila claripennis 153
tquartarius 154
tLimnophora kempi 172
tLimnosina magna 173, 174
subhtinctipennis .. 174
Lioptila annecteus 265
pulchella 265
Liopygus famelicus 122
Liothrix lutea 266
Liotrichinae 266
Liris aurata 444
ducalis 445
Lispa ? pallitarsis 172, 173
Litargus il5
Lithurgus dentipes 7
Litocerus khasianus 197
paviei 197
T.onchaea . d 179
aenea 179
fmontana 178, 179
Lopaphus baucis 422
Loxura atymnus . d 65
Lucanidae gi5, 517
Lucilia 171
Lumbricidae 367
Luxiaria contigaria 439
Lycaenesthes emolus 64
tLychas gravelyi 129, 130
mucronatus 128
rugosus 130
scutilus 120
Lygosoma albopunctatum 52
tcourcyanum 37, 43, 52
indicum 37, 43, 582
zebratum 43
Lygosoma (Hinulia} cacharense 43
Lyprops curticollis 531
Lyriothemis acigastra 336
M
Mabuia macularia .. 37,43, §1
Macaca assamensis 85
rhesus 85
Macaria emersaria 430
t+Macrobunus aborensis 206
tlongipes p 20§
singularis 205, 206
Macrochlamyinae 359, 581, 588
Macrochlamys 359, 363, 547, 581, 584,
585, 586, 588, 500. 592
talbulus e 587
tbapuensis 583, 5§84



Page
Macrochlamys beata 590
tburkilli 586
causia 582
chaos 582
consepta .- 581
thardwickei 582, 583
hardwickei politulus i 582
hippocastaneum 584
hypoleuca 582
indica 582, 583
tluyorensis 33 587
+murdochi 587
nebulosa 582
notha 582
noxia 582
tpsittacinus s 584
frotungensis 584, 586, 589
rotungensis var. 585
salweenensis 582
tshimangensis 584
Macrolinus 516
sikkimensis 515, 516
Macromeris 444
honesta 444
Macrones affinis .. 253
fmerianiensis 244, 253
fmontanus dibrugarensis 244, 254
tengara @b 244, 255
vittatus : 244, 255
Macronota nigricollis 191
Macropeza 150
gibbosa 150
javanenis .. 150
Macrura o 4
Malacodermidae 119
Mantidae 415§
Mantis aridifolia 416
chloveude a 416
Mantis (Mantis) maculata 416
servillel 416
Mazarredia aptera 314
Mecocerus allectus maculatus 197 |
Medaura austeni 422

Megalaema 259, 260
marshallorum marshallorum 283
Megalophrys 16, 20, 21, 27, 28, 29, 30, 34

hasseltii .o 29
heteropus 20, 29
Tkempi 7, 20, 29, 34
major 7, 16, 29, 34
montana 28, 29, 30
parva 29, 31, 32
Megascolecidae 367
Megascolides 365, 366, 367
toneilli 368 377
Megauchenia angustata 100
quadricollis . 100
Melanitis leda ismene 52
phedima bela .. 62
Melanochlora sultanea 267
Melanopa atrata 203
varians 203
Melanostoma mellinum 164
crientalis 164
scalare 164
univittatum 164
Melcha maculiceps 327
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Melittophagus swinhoei . 284
Melolontha argus 191
flabellata 192
guitifera 192
indica 192
Melolonthinae 192
tMenephilus aborensis 529
tmedius 529
Menexenus 421
frotunginus 415, 421
semiarmatus 422
Meranophus bicolor 237
Merganser castor 288
Merginae 288
Meromyza 188
Meropes 284"
Meropidae o 284
Merula atrogularis 278, 279
ruficollis 278, 279
Mesarmadillo 543, 544
Mesogramma 163
Mesoperipatus 486 489, 496, 492
Mesostenoideus albomaculatus. 327
erythropus 327
Metapodontus impressus 517
fMetathyreotus 206
taborensis 206, 207
tkempi ok 207
Metisolabis 130
caudelli 139
Metopius rufus 324
Micrixalus 11, 33, 34, 54
{borealis 7, 10, 12, 29, 33
tMicrochrysa albitarsis 156
Microcichla scouleri 276
Microgaster luteus . 323
Micropezinae 186
Microserica 193
tviridicollis 192
iMikiria . 611
tdiyungensis 611, 612, 614
Miltochrista perpallida 437
undulosa 438
{Minyongia 556, §59
tkempi . 556, 559
tMixogaster vespiformis 169

Mollusca 209, 359, 493, 505, 537, 547,

569, 581, 601
Molpastes haemorrhous bengal-

ensis 268
haemorrhous burmamcus 268
Moniligaster . 410
grandis 410
Moniligastridae 366, 367
Monticola . 279
tMoringua hodgart1 244, 255
Moringuidae .. .o 255
Motacilla alba 280
alba ocularis .. 280
Motacillidae o 280
Muridae 93, 94, 96
Mus rattus . 90
Musca domestica 171
Muscicapidae 274
Muscicapula maculata .. 87
Muscidae . 170

Muscidae verae 170
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Muscinae . 170
Mustela flavigula ﬂav:gula . 86
flavigula typzca 86
Mutilla 443
blanda 443
cassiope .. 443
Mutillidae .. 443
Mycalesis meda ‘e 62
perseoides khasia 62
visala . 62
Mycetophagidae .. 99, 11§
Mycetophilidae 149
Myiophoneus temminckii eugenu 278
temminckii temminckii .. 278
Myophoneus 259
Myopopone castanea maculata 233
Myrmemorpha .. 188
Myrmicinae .o 234
Myronides .. 422
baucis 415, 422, 423
tdawnanus ..415, 422
Myxostoma 493, 569

N

Nacaduba bhutea 64
nora 64
noreia .. 64
Nala - 139
nepalensis . 139
Nandidae o 256
Nandus nandus 244, 259
Nannophya pygmaea 337
Naxa textilis .. 440
Neanias jacobsoni 333
tkempi 332
pupulum . 333
Neanura .- 561, 562
muscorum .e . 563
pudibunda 562
Neanurinae 561
Nectariniidae 281
Nectariniinae 281
Nemachilichthys .. 245
Nemachilus . 245
rupicola 31, 32
Nemorhaedus bubalinus . 91,092
Nemoura 353
Neoperla . 354
Neopithecops zalmora 64
Neptis hordonia 62
hylas varmona . 62
soma .. 62
Nerius annulipes .. 184
tobscurus . 183
tibialis . . 184
Neurobasis sinensis. . . 340
Neuroptera .o - 4, 354
Neurothemis 338
fulvia ‘e .. 338
intermedia - 337, 338
intermedia degener 337
tullia o 337
Nicoria tricarinata .., 51, 54
Niltava macgrigoriae .. 274
sundara .. 274
Nitidulidae . ..99, 100
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Nodaria externalis .. 439
innocens 439
Nomia aurifrons 76
terminata 76
Nomioides 83
Notodeia 278
Notogonia 444
Notoscolex 365, 366, 367
tstewarti 306, 368, 382
striata .. 383
striatus 365, 368, 380
Nuria danrica 244. 251
Nyctemera coleta 437
varians 437
Nyecticejus ornatus 87

O

Odonata 4, 335, 336
Odontomachus montlcola .. 233
Odontotermes 423
assamensis 428
feae 423, 430
tgravelyi 428, 429
microdens 428
Odynerus fragilis 446
icaroides . 446
Oecophylla smaragdma 237
tOedematopsis aborensis 324
apollos 324

ops 324
Oegista . 613
Oligochaeta 365, 410
Oligodon erythrorachls 37, 48, 53
Oncopodidae 207
Oniticellus vertagus 194
Onitis philemon 194
Onthophagus 195
luzonicus 195
tarandus 194
ttriceratops .. 195
Onychargia vittigera 343
Onychophora 471 473, 487, 488 490
Ooperipatus . 483, 438
Opeas 360, 615
Ophidia 37 44
Ophiocephalidae 256
Ophilocephalus gachua 244, 250
gracilis 37, 42, 52, 357
Ophyra anthrax 172
caerula 171
Opiliones 203
Opisthocosmiinae 146
Opisthopatus . 434
blainvillei 484, 488
cinctipes 488
Orchestia 451, 452
parvispinosa 449, 451, 453
Orchestoidea . 451
tOreinus molesworthi 244, 247
plaglostomus 243, 244, 247
richardsoni 243, 244, 247
sinuatus .o 243, 244, 247
Oriolidae e 273
Oriolus melanocephalus 273
trailii . 273
Oromothrips sangumeus . 201
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Orthetrum glaucuin 336
pruniosum neglectum 336
sabina 336
triangulare 337
Orthoptera 3.1
Orthotomus sutorius 270
Oscinella 190
Oscininae 188
Oscinis 190
obscuripes 190
Osphromemdae o 257
Osphromenus nobilis 244, 257
olfax 257
Ostariophysi . 244
Otocompsa etneria enieria 268
flaviventris 269
Otostigminae 69
Otostigmus 69
tburn-murdochi 69
insularis 70
rugulosus 71
scaber 71
Oxytes 547
faborensis 595, 597
blanfordi 595
cycloplax 594
‘toglei 594
oglei var. ‘594
oslei 359
oxytes 359, 594
pollux 505
shanensis 503
tsiyomensis 595
P

Pachycondyla (Ectomomyrmex)
astuta 233
javana materna 233
Pachylophus 189
rufescens 188, 189
Palaemon 4, 303
dayanus . 304
hendersoni 289, 200, 303, 304, 305

Palaemon (Parapalaemon ?) hen-
dersoni .- 303
Palaemonidae i 303
Palaeornis fasciatus. 286
Palpatores 203
Palpopleura sexmaculata 337
Paludestrinidae 540
Paludina 540
Paludomus 537
Trotungensis 537, 539, 540
Pandanus 4
Pandarus odoratissimus 102, 104
Pangshura cochinchinensis 38
Pantoporia zeroca 62
Papilio helenus 63
mennon agenor. 63
paris 63
philoxenus polyeuctes 63
polytes romulus 63
protenor euprotenor 63
Paradoxornithinae 261
Paragus rufiventris 157
serratus = 158
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Paraliris faceta 445
Paraperipatus 486, 488, 489
tParaphytus hindu .193, 194
ritsemae 194
Paratelphusa 302
Paratelphusa (Bary telphu:a] feae 301
harpax 289, 302
Paratenodera 416
tParepierus 124
amandus 124, 125
tcorticicola s o 124, 125
Pareronia avator 64
Parinae 261
Parmarion ? rubrum. 547, 558
Paromalus pardali 125
tcibodae 125

» vermiculatus 12§
Paronela 561
Paronella 563, 564
borneri 566
Fcrassicornis 564
dahlii 566
telongata 565
tflava 565
Paronellini 5§63, $64, 5Hs, 366
Parorchestia - 451
Parus 261
major 201
major atriceps 261
major cinereus 261
Passalidae 3, 515
Passandridae 99, 111
Passer rutilans 280
rutilans cinnaiomea 280
debilis 280
Passeres 260
Paectinibranchia 539
Pedipalpi 127, 128
tPelitnus aborensis . 207
annulipes .. 207
Pellorneum mandellii 263
mandellii minus 263
Pelmatoplana aurantia 462
sondaica 463
Pelobatidae 4, 20, 28
Percesoces 256
Perciformes 256
Pericrocotus fraterculus 272
solaris 272
speciosus 271, 272
Perionyx 365, 366, 389, 398
taborensis 368, 392
Tannulatus .o 368, 372, 386
arboricola . 365
tdepressus .. 365, 368, 377, 394
excavatus 368, 386, 399
tfoveatus 368, 396
tkempi 368, 389, 399
tkoboensis .. 368, 389, 391, 395,

399

sansibaricus .e 392
Peripatidae 472
Peripatoides 483, 486 488, 489, 490, 491,
492

novae zealandiae .478, 487
Peripatopsis .e 484, 489
cinctipes . 483
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Peripatus 471, 472, 473, 474, 476, 478,
481, 483, 486, 488, 489, 490, 491, 422

ceramensis 488
edwardsii 483
sedgwicki 483

Perlidae 353
Petaurista magnificus 88
Petrophila 259, 279
erythrogaster 279
solitarius pandoo 279
Phalangidae 203
Phalangodidae 206
Phasianidae 287
Phasmidae 415, 417
tPheidologeton (Aneleus) abor-

ensis 234, 236

Pheretima 365, 366, 367
anomala .. 366
heterochaeta 366, 368, 399
lignicola ; 366, 368, 399

Philaematomyia insignis . 171

Philopotamus £ 355

Philoscia 455, 466
coeca . 465

Phloeopemon acuticorne 198

Phoenicophainae 285

Phricotelphusa 291

Phrynoderma 34
asperum .. 18
tmoloch 7, 18, 21, 25, 29, 34

Phyllium 417
celebicum 415, 417

Phymatocerinae 240

Pici 282

Picidae 282

Picinae 282

Picumninae 283

Pieris canidia . 63

Piletocera aegimiusalis 440

Pipistrellus abramus 87

Pitta 259
nepalensis nepalensis 282

Pittidae 282

Placocephalus superbus 460, 462

Plagiolepis longipes 237

Plagiopholis .. 45, 54

Planaria 317, 319
taborensis 317
tkempi 319, 320
subtentaculata 317
venusta 318
vitta 318

Planispira 360
delibrata fasclata 360

Planorbis exustus 539
(Gyraulus) himalayanus 539

Platanista gangetica 38

Platycnemis 341

tPlatydema altxcorms 524
annamitum 524
tauremaculata .. §23, 524
subfascia 524

Platylister 123

Platypodidae 413

Platyptilia taprobanes 441

Platypus .. 414
teupulifer 413
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Platysoma confucii 123
fcrassum 123
silvestre 123
(Platylister) cambod]ensxs 122
dissimile 122

tkempi 123
marseult 122
odiosum 122
Pleciomyia melanaspis 150
Plecoptesa . 353
Plectopylis 360, 493, 505, 508, 512
brachyplecta 512
brahma 509, 511
emigrans 513
fruhstorferi K13
hirasei .. 113
macromphalus 507
muspratti . 508
oglei 501
pinacis 500, 508
plectostoma 507, 509
pulvinaris 513
sowerbyi 507. 500
vulvivaga 602
t(Chersaecia) bedfordi 510
twilliamsoni 509
t(Endoplon) aboreusis 501
t(Endothyra) gregorsuni 506
tmiriensis .. 507, 508

toakesi . 506
t(Sinicola) babbagel 512, 513
Plectotropis 360, 601, 602, 606, 613
akoutongensis .. .- 6oz
austeni 537, 538, 614
catostoma .. 602
clarus 602
emensus 602
grumulus .. 602
huttoni 601, 602
huttoni savadnensxs 602
mitanensis 602
oldhami 662
orbicula 602
pudica 602
radleyi 6ol
rotatoria 602
sumatrana . 602
tapeina 602, 612
Plilona dunlopi 18¢
Ploceidae 279
Plusia orichalce: 418
Plutellus 365, 360, 367
taborensis 168 384
Poduridae 361
Polistes hebraeus 447
Polybia indica 446
orientalis 446
Polydontophis collaris 37, 40, 83
Polyommatus boeticus 03
Polypedates afghana 9
Polyrhachis dives 237
halidayi 237
laevissinia 237
mayri 237
striatorugosa 237
tibialis 23/
Pomatias 494, 599, s8v
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Pomatiasinae 494, 569, 577
Pomatorhinus ferruginosus .. 263
Pompilidae .. 444
Pompilus 444
Ponera confinis 233
confinis wroughtoni 233
Ponerinae 233
Porcellionides prunmosus . 465
Porifera 67
Poritia hewitsoni tavoyana .. 65
Potamiscus 230, 289, 290, 291, 296
Potamon 229, 230, 290, 29I, 297
adiatretum 229
andersonianum ‘e 229
annamdalei 291, 294
manii 229
pealinum 293
sikkimense 291 292 204, 295, 296,
297

superciliosum 229
tumidum . 291
(Acanthotelphusa) feae 289. 301,
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(Geotelphusa) adiatretum 289, 298,
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*var. lophocarpus 289, 299, 30t

tsuperciliosum 289, 300, 30I
t(Potamiscus) aborense 289, 292,
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tdecourcyi 289, 291, 292, 293,

394

tobliteratum 289, 292, 294,

295, 296, 297

Potamonidae 290, 291
Potamoninae 290, 291
Pratincola maura 276
torquata przewalskii 276
Presbytes .. 85
entellus ‘e .e 835
schistaceus 8s
tPria diluticollis .. . 102
{mirmidon . . 101
fPrisma aborense 209, 222
Pristomyrmex brevispinosus .. 237
Prodenia littoralis .. 438
Prosobranchia 493
Prosopis .. 83
Protaetia fusca 19:
inanis 101
inanis cuprea .. 191
Protanura 561, 562
citronella o 562
kraepelini 562
spinifera 562
Protodermaptera - 135
Psalinae .. 137
Psalis 138
dhorni 138
femoralis . 138
Psammodynastes pulverulentus 37
50, 54

Psenulus 446
pulcherrimus 446
Pseudagenia 444
tincta 444
Pseudagrion 344
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Pseudaustenia ater.. e 592
Pseudecheneis .. . 32
sulcatus .o 243, 244, 25 5

Pseudergolis wedah..

Pseudeutropius atherinoides 244, 245
. garua 244, 255
Pseudoblaps javana . 520
tPseudokaliella annandalei .. 596
nevilli 507
tsadiyaensis 597
Pseudomantis haanis . 416
maculata . . 416
Pseudominea castaneiceps 264
Pseudopomatias 569, 577, 579
grandis . 578
himalayae . .. 578
fluyorensis 578
pleurophorus 578
Tsiyomensis 578
Pseudoxenodon .. 54
macrops 375 49, 53
Psila kempi 187
Psilinae 187
Psilopus .. 157
Psittaci 286
Psittacidae 286
Psocidae .. 351
tPsocus nirvanus 352
TPsychoda notatipennis .. 151
Psychodidae 151
Pterocyclos 494, 499, %02, 569, 570
taborensis 498
Tbrahmakundensxs 499
magnus . 500
tmiriensis e 498, 500
fspiramentum .. 498, 500

DPtevomys magnificus
Pteropus giganteus leucocephalus

81,97

leucocephalus . . 87
medius .. 87,90
Pterutheus melanotls 267
Ptyctolaemus 41, 54
gularis 37, 39, 41, 52
Pulmonata 537
Pupina 573
Pupipara .. .. 160
Pygidicranidae - 135
Pygidicraninae 135
Pygoplus trifasciatus 205
Pyrellia violacea 170
Pyrocoelia lampyroides 119
Pyrrhopicus pyrrhotes 283
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Rahula .e 599, 603
taborensis 597, 598, 599
tburrailensis .. 598
tdihingensis 597, 598
tkoboensis 598, 599, 600, 621
munipurensis 599
Rana I, 24, 31, 32
afghana 7+ 9, 21, 24, 31, 32, 33
alticola 7, 8, 9, 21, 22, 33, 35
blanfordii .. 8
cyanophlyctis 7, 32, 35
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Rana erythraea
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tgerbillus 7, 10, 33
granulosa 7 9, 33. 35
jerboa R 10
latopailmata . 9
liebigii 7, 8, 21, 28, 31, 32
limnocharis 7, 8.29, 33
tenasserimensis .. 10,11
tigrina 7, 8, 32, 35
tytleri e 9
Ranidae 457, 21, 32
R gpala schistacea i 65
Raparna digramma . 438
Raphaulus 494, 569, 570
taborensis 571, 572, 573
assamicus 541
assamica 570, 5§71
blanfordi 573, 574
toakesi 572
tshimangensis 572, 572
Tyamneyensis . 571
Raptomphalus 502, 503, 569
Rasbora daniconia 252
rasbora 252
*rasbora kobouen91s 244, 251
Rathouisiidae 209
Ratufa gigantea .. .. 88,93
macruroides .. 88
melanopepla 88
Reptilia S, 37, 357
Rhacophorus 16, 27, 33
bimaculatus 7, 12, 33
leucomystax 14, 24
maculatus . 14, 21, 24, 2§
maculatus himalayensis 7, 14, 24,

33

maculatus leucomystax 14
maximus 7,12, 33
tmicrodiscus 7, 13, 33
tnaso 7,12, 16, 27, 33
reinwardtii 24
tuberculatus 7, 14, 33
Rbamphidia 153
Rhaphedophora brunneri .. 329
Rhingia binotata 166
sexmaculata 166
Rhinocypha quadrimaculata 341
Rhinia limbipenuis . . 170
Rhinopalpa polynice blrmana .. 62
Rhinosciurus : .. 90
Rhipidura albicollis 260
albicollis albicollis . 276
*albicollis kempi 275, 276
Rhopalocampta benjaminii 65
Rhopodytes & 260, 283
tristis . 285
Rhyacornis fu]lginosus 277
Rhynchium argentatum 446
Rbynchomyia 170
Rhynchophora 3
Rhynchota 16
Rhyothemis .. 383
curiosa 338, 3309
fulgeus 339
obsolescens 339
plutonia 338
pygmaea 339
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Rhyothemis variegata 338
Rhysida 71
cuprea 72
immarginata 71
nuda 71
petersi 72
stuhlmanui . 72
tRhysodes alticola .. 99
intrusus 100
longiceps 100
Rhysodidae 99
Rioxa 185
jRotungia 590, 591
twilliamsoni > .. 590
{Rotungus o 543
fpictus . 544
Rutelinae 591
Ruticilla aurorea leucoptera 277
frontalis - 277

S

Saccobranchus fossilis 244, 255
Saedjahus . 543
Salea - . 34, 54
austeniana 52
Salius praestabilis 444
Sapromyza . 176
histrio 176
Sapromyzinae . 178
Saprosites matchxonahs .. 196
Sarama 359, 363
kala 362, 363
tkempi 359, 362, 581, 591
Sarcophaga . .. 170
Sarika .. 582
concepta 614, 618
consepta . 537
Sasia ochracea . 283
Saturnia pyretorum 437
Sauris abortivata .. 440
lineosa 440
Scaeorhynchus ruﬁceps ruﬁceps 261
Scelimena 311, 312
india . 31
Sceliphron madraspatanam 445
+Schedorhinotermes magnificus 425, 426
malaccensis .. . 426
Schizopygopsis stohczkae 249
Stiara .. 149
orientalis 149
Scincidae . 43
Sciomyza . 176
tocellata 176
quinquevittata . 176
fseptemlineata .. 178
strigata 176, 178
trypetoptera 176
Sciomyzinae 176
Sciuridae 93, 94, 96
Sciuropterus albonlger i 88
Sciurus 90
atrodorsalis 89
bicolor R 88
castaneoventris # 88
castaneoventyis grzscopectus 89
erythraeus e 88
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Sciurus erythraeus erythrogaster 88
erythraeus intermediws 89, 93, 94,
97
evythrvogastey 88
giganteus . 88
gordont mtermedm &
griseopectus 89
locria Q0
lokriah 90
macclellandi barbel 89
macclellandi manipureunsis 39
macclellandi novemlineatus 39
macclellandi typicus 89
pernyt 90
stevensi 85, 89, 95
Scleron ferrugineum 520
Scolia 443
floridula 443
kirbyi 443
sikkimensis 443
Scoliidae 443
Scolopendra 72
tmazleii 72
morsitans 73
Scolopendridae 69
Scolopendrinae 72
Scombresocidae 256
Scorpiops binghami 133
longimanus 132, 133
montanus 133
Selandriinae 241
Seopsis 353
Sepsinae 185
Sepsis bicolor 185
coprophila 135
indica 185
viduata 185
Serica 193
Sericomyia 169
teristalioides 167
Serranidae 256 |
tSesara globosa 598, 599
Setenis 527
crenatostriata 526
dentipes 527
indosinica 526
tkempi 526
laevis 526
Sibia picaoides 264, 26§
Sibiinae 264
Silsila fulvipes 327
Siluridae 252
Silvanus lateritias 111
Sima rufonigra 234
Simotes albocinctus. 37, 48, 53
juglandifer 48
Siinplicia niphona 439
Simuliidae . 150
Simulium 150
indicum 150
Sinicola LS,
Siphia 03 2;2
albicilla 274
parva 2
Sirella 3?3
Sitta cinnamoneoventris 259, 269
neglecta 259, 269
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Sittidae 260
Siva cyanuroptera 266
Sivella 350, 5§85
castra 603, 604
*castra koboneusns 604
Solenosoma 145
birmanum J45
Sorex fuliginosus 87
Speculitermes cyclops 431
Sphaerophoria scutellaris 164
Sphecodes 75
Sphegidae 444
tSphegina tristriata 165
Spheniscomyia sexmaculata 185
Sphex umbrosus 445
Spilogaster 173
Spiraculum 359, 494 499 500, 501, 502,
569, 570, 581
andersoni ; 501
tkempi 496, 46;, 501
fluyorensis 500, 502
tminimum 501, 502, 581
nevilli 497, 501
toakesi 496
Tplanum 497
tputaoensis 500, 501, 502, 581
$pongilla crassissima 67
decipiens calcuttana 67
Spongilla (Eunapius) crassissima
crassior 67
Spongilla (Euspongllla) proli-
ferens 67
Spongophorinae 140
Spongovostox T40
taborum 140
kristenseni 141
Iuteus 140, 141
Stachyris chrysaea 264
nigriceps 264
Staphylinidae 3
Statilia 415
haanii 415, 416
maculata 416
Stenopelmatidae 329
Stenopsyche griseipennis 355
Stenopterina aenea 183
eques ‘e 183
tflavofemorata 182
Sternolophus (Neosternolophus)
tenebricosus 628
Stibocheona nicea 62
Stictolissonota foveata 323
Stegmus niger 446
Stoparola melanops. 274
Stratiomyidae 1)
Streptaulus 569, 570, 573
blanfordi 570
tluyorensis 573
tmiriensis 573, 574
Streptostele (Elma) nevilli dubia 503
Stromboceros 241
Stromboceros (Neostromboceros)
congener 241
*congener tarsalis 241
Strongylium cultellatum 835
tcurvicomis 533
sobrinum 534, 53'5
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Strongylium tstevensi 534
westermanni 535, §36
Sturnidae 273
Sturnopaster 260
Sturnopasta contra .. 273
contra superciliaris 273
Sufetula sunidesalis. . 441
Sumniva 543
Sus cristatus 92,98
jubatus 92
Sylviidae 270

Symbrenthia h1ppoc1us khasi-
ana 62
Sympetrum onentale 338
Syngamia floridalis . 441
Sypna quadrxslgnata . 438
Syrphidae . 157, 164
Syrphus 163, 164
taeneiltons 159, 160
balteatus 159
cinctellus . 163
cinctus 163
tfulvifacies 161
t{maculipleura .. 162
ribesii 162
ftransversus 160
vitripennis 162

T

Tabanidae .. 157
Tachininae 170
Tachydromus sexlineatus 37, 42, 52
Tachysphex 444
{Tadunia 588
tmuspratti 588
toakesi 588, 589
Taeniocerus 515
bicuspis 515
Taenioglossa 539
Talitridde 451, 452
Talitrus 451
Talorchestia . 451, 452
tkempi -+ 449, 451, 452, 453
martensil 452
novaehollaudiae . 452
parvispinosa 452, 453
Talpa leucura 86
micrura 86
Tamiops macclelland1 89, 95
Taphrospira 359
Tapinoma melanocephalum 237
1Tarphiosoma kempi 104
Tearchus annulipes 532
Technomyrmex albipes 237

Temnocephala . 229, 230, 231, 232
chiliensis 5 ‘e 232
fasciata <k 231
madagascareensis 231
semperi . 229, 230, 231, 200

Temnocephalidae 229, 230

Temnocephaloidea .. 232

Tenebrionidae 519, 526

Tenebrioninae . 530

Tenodera . 416
aridifolia 415, 416

Tenthredinidae 239
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Terias hecabe 64
silhetana 64
fTermes annandalei 427
malaccensis 428
Termitidae 425
Tetriginae 31
Teucholabis biannulata 153
Themara maculipennis 185
1Thenmus aborensis 119, 120
Theopompa .. 416
servillei 415, 416
Thermesia rubricans . 438
Tholymis tillarga 339
Tho adonta 312
spiculoba 311, 312
Thraulus 334
Thymaris clotho 326
Thyreotus 200
bimaculatus 206
Thysanoptera 201
Tiara (Melanoides) variabilis 530
Tiara (Tarebia) lineata 539
Tiaridae 339
Tiberioides 516
austeni 515, 516
Timeliinae .. 263
Timomenus. 147
aeris 147
Tinda indica 157
Tinnunculus alandarms alanda-
rius 286
Tiphia intrudens 443
Tipulidae 152
Tomostethus 240
tassamensis 241
barda 240
formosanus 241
thirticornis 240
Tonkinius sculptilis 527
striatipennis 527
Totaninae = 287
Totanus ochropus »a 287
Toxicum oo 539
assameitse 529
Toxorhynchites 152
Trachia delibrata 615
delibrata fasciata 614

‘Trachischium monticola 37, 45, 53,

357

Trachypholis decorata 107
°  hispida 107
signata 107
Tribalus colombms 125
pluristriatus 12§
Trichogaster fasciatus 244, 257
Trichomma 325
decorum 325
Trichoptera 353
Trichopteryx sikkima 440
Trichoryphe 564
Trigonometopus frontalis 176
ttrilineatus 175
Trigonophorus nepalensis 191
Trimeresurus gramineus 37, 51. 54
monticola 37, 50, 51, 54
Trirhinopholis 45, 54
Trithemis aurora 338
festiva 338
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Trithemis pallidinervis 338
Trochomorphoides acris 615
Trogones 285
Trogonidae 285
Tropldonotus khasnensw 37, 49, 53
piscator 37,49, 53
platyceps 37,49, 53
tassimensis 58
berdmorei 39
cochinensis 58
yunnanensis 39
Trypeticus nemorivagus 121
Trypetinae 185
Trypoxylon 445
Tubulifera 20t
Tupaia belangeri 86, 97
chinensis 86
ferruginea
Turdidae 276, 278
ITyphloperipatus 479, 483, 484, 486,
; 487, 489, 490, 491
twilliamsoni 472, 476 -
Typhlopidae . 44 |
Typhlops beddomii 44
braminus 44, 52
diardi 37, 44, 53
tdiversiceps 37, 44, 53
tephrosoma 37, 44, 53
U
Uleiota atratula 108
Uloma javana 525
orientalis 525
orientalis minor 525
Ulominae 530 !
Upupa epops indica. 284
Upupae 284
Upupidae 284
Uroloncha acutlcauda 279
Uroproctus 127
assamensis 127, 128
Ursus torquatus 86
vV
Vanessa indica 62
Varanidae 42
Varanus bengalensis 37, 42
Vespa basalis 447
bicolor 447
cincta 447
dorylloides 447
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curvirostris 290, 491
Xuthia parallela 104
Xyleborus 411, 413
taplanatus 412
‘capucinus 413
tgravelyi 411
perforans 413
Xylinades annulipes 198
plagiatus 198
Xylocopa &2
collaris 79
dejeanii 79
latipes 79

Y
Ypthima affectata 61
baldus 61
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ZOOLOGICAL RESULTS OF THE ABOR
EXPEDITION, 1911-1912.

INTRODUCTION.

In accordrnce with a resolution passed at the Conference on
Museums and Archzology held at Simla in July, 1911, it was arranged
ky the Trustees in consultation with the Military and Educutlon Depart-
ments of the Government of India that I should accompany the Abor
Expeditionary Force as Zoologist and Anthropologist, and that Mr.
R. Hodg: rt, Zoological Collector in the Indian Museum, should go with

ne as assistent.

The present volume is devoted to the zoological results and parts
will be issued from time to time as reports become available for publi-
cation. The issue of the usual annual volume of the ¢ Records ” will
continue as heretofore.

In addition to results obtained with the Abor Expeditionary Force,
in several groups the determinations of animals obtaired by Mr. F. H
Gravely in November and December, 1911, between Moulmein and the
Siamese frontier will be included. The fauna of this arca, at least of
the Thaungyin Valley, is not very dissimilar from that of the Abor
eountry, and notice of specimens from this area will be of interest from a
comparative point of view.

Mr. Hodgart and I left Calcutta on November 13th and arrived
back on April 3rd after having spent about four months in the Abor
country.

On the outward journey we were detained for about a fortnight
before we could proceed to Kobo, the base camp of the expedition, and
this period was spent in making observations on the fauna at Dibrugarh
on the left bank of the Brahmaputra and at Sadiya which lies on the
right bank at the foot of the Mishmi country.

We reached Kobo on November 29th and remained until December
13th ; on the 14th we left by boat-convoy up the Dihang River and
arrived at Pasighat and Janakmukh on the evening of the 16th, and
leaving the latter camp on the 19th we marched to Renging and Rotung,
arriving on December 21st.

I was unfortunate in being unable to join the party which left
Yembung, the head-quarter camp, on December 27th to explore the
course of the Dihang river and survey the country to the north : shortage
of transport compelled Major-General Bower to refuse my application.
My main object when I joined the expedition was to explore the practi-
cully unknown Himalayan fauna of the N.-E. Frontier, but it now became
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evident that this idea would have to be abandoned. As events turned
out this was notso disadvantageous as was feared, for the fauna of the
foot-hills yielded material of very considerable interest and in investi-
gating this region it was not necessary to make any drastic reduction
in the apparatus required to carry on the work. But the country
visited must be regarded purely as the foot-hill region of the north-east
Himalayas and this fact must not be lost sight of in any comparisons
which may be drawn between the Abor fauna and that of the ranges
further to the west.

We remained at Rotung until January 12th, when we proceeded
to the head-quarter camp at Yembung, and a week later I received per-
mission to join a small party with an Indian surveyor under Capt. A. L. M.
Molesworth which was going up the right bank of the Dihang to explore.
the courses of the Siyom and Shimang rivers, two large tributaries of the
Dihang. I left with Capt. Molesworth on January 23rd. We reached
Parong, a village two marches below Riga, and Damda which is some ten
miles up the Siyom river, and’ returned to Yembung, sooner than was
anticipated, on February 3rd. Triangulation did not form part of the
survey work on this oceasion ; there were consequently no halts of any
considerable length and the greater part of the time was occupied in hard
marching which afforded but little facility for zoological work. Subse-
quently I proceeded to the Komsing camp, close to ‘the Abor village of
that name, and remained there until March 3rd, but the work accom-
plished durmg this period was almost entirely anthropologlcal

On my return to Yembung I proceeded as soon as possible to Rotung,
where I purposed staying a few days to make further observations on
the zoology of the district. But Capt. S8ir G orge Duff unbar, who was
then in command of Rotung post, suggested that I should make a short
expedition to the west beyond Kalek and the Sireng valley towards
Misshing, offering to provide an escort and Abor cooly transport for the
purpose. Iaccepted this offer gladly, and in company with Mr. J. Coggin
Brown of the Geological Survey and Dr. Falkiner of the Assam Valley
Light Horse, who was then attached to the Lakhimpore Military Police,
I left Rotung on March 15th, marching two days towards the west,
halting the third day and returning on the evening of the 19th. This
expedition gave me an opportunity of visiting fresh country witk high
tree-jungle of a type not elsewhere seen, a change which was of cou:se
accompanied by a corresponding change in the fauna. My thanks are
due to Sir George Dunbar for suggesting this expedition and for making
every arrangement necessary for its success.

On the morning of March 20th we left Rotung and marched beyond
Renging to the camp of the 32nd Pioneers in the Sirpo valley and after
a day’s halt proceeded to Pa,s1ghat from which plzce we reached Balek,
where three days were spent in anthropological work. Returning to
Pasighat we proceeded on March 27th by boat-convoy to Kobo, and leav-
ing there a few days later arrived in Calcutta on the evening of April
3rd.

The Abor country lies in the N. E. corner of the Indian Empire
and is bounded on the east by Mishmi country, on the north by Tibet,
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on the west by the land inhabited by the Miris and on the south by the
Brahmaputra River. Plate I, which is reproduced by permission from
the maps made during the expedltlon by officers of the Survey of India
under Capt. O. H. B. Trenchard, R.E., shows the routes which I traversed
and the principal places at which collections were made.

In anorth and south direction the Abor country extends for abgut
80 miles.? Between the base camp at Kobo and Janakmukh and Balek
it consists of an alluvial plain situated at a height of 400 to 600 feet
above sea-level and clad with dense jungle interspersed with open patches
of long grass or chapris. In some places the jungle has at one time or
another been cleared for cultivation, but the older clearings are {or the
most part so thickly grown with scrub and creepers as to be almost
impenetrable. To the north of this the country is a maze of hills, often
precipitous, and intersected by the boulder-strewn courses of the number-
less small streams that drain into the Dihang river. All the hills were
originally clothed {from foot to summit with tree-jungle, but frequently,
more particularly in the vicinity of the Abor villages, large tracts of
country have been cleared. Many such areas have, after a period of
years, been discarded for cultivation purposes and soon develop thick
serub-jungle.

The majority of the specimens obtained were found at comparative-
ly low altitudes between 400 and 2,500 ft., but some were taken at greater
heights up to about 5,000 ft. and part of a small collection of insects,
made for me by Mr. J. Coggin Brown of the Geological Survey, was
obtained on Geku hill at a height of about 10,000 {t. Papu, the highes$
of the foot-hills proper, reaches an altitude of 6,390 {t.

Asregards invertebrates, the best results were obtained by searching
under bark and in rotten wood and large collections were made by this
means alone. In particular some dead and partially decayed jack-
fruit trees, which were being cut by the 32nd Sikh Pioneers in the
vicinity of Rotung, afforded admirable material ; many of the branches
were hollow and bored and when split open were found to be literally
filled with a varied assortment of Carabidae, Staphylinidae, Passalidae,
Endomychidae, Heteromera, Rhynchophora, Dermaptera and Blattoidea
along with representatives of many other groups. Considerable collec-
tions were also made under stones and numerous interesting species
were found in this situation.

In the Abor-country the cold weather seasun is also the driest season
of the year and numbers of invertebrates, to which an abundance of
moisture is a necessity, take refuge during this period in plantain trees,
living behind the great ensheathing leaf-stems. Water is invariably
found in the leaf-base and the atmosphere in the almost completely closed
chamber behind the leaf-stems is probably always at or near saturation
point. A considerable amount of rain fell during February and Marcl,
and in the latter month it was noticed that the numbers of animals fcund
in such situations had greatly diminished.

! Only the southern portion of the Abor country is shown on the map (Pl I).; the
great ranges further to the north were not visited,
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Small Dytiscidae, @donata larvae and Oligochaete worms were found
in the tops of plantains and screw-pines (Pandanus), living in a eollec-
tion of water at the leaf-base at from 20 to 40 ft. above the surface of
the ground.

No lakes or pools of standing water were met with in the country
and practically all the aquatic animals obtained were taken in smalf
streams and rivers draining into the Dikang or its larger tributaries :
in the Dillang itself, which in the rains appears to rise in some places
at least sixty feet above its winter level, practically nothing could be
found. The smaller rivers and streams of the hills tcem with the larvae
of Neuroptera and Odonata and in the warm weather the perfeet insects
must occur in very great numbers. Brachyureus Crustacea were not
uncommon, but Macrura appeared to be represented enly by a single
species of Palaemon. Fisk were plentiful and some, along with tadpoles
belonging to the families Ranidae and Pelobatidae, show interesting
adaptations to life m hill-streams subject to sudden spate.

The different groups of animals are unfortunately very unevenly
represcnted in the collection, but this was. to a large extent unavoidable.
The cold weather season is not the best time of year for zoological work
and the poverty of the collection in several respects, notably in some
sections of the Insecta, must be attributed to this fact. ©Other greups,
again, should have received far more attention than I was able to give
them, for only by the devotion of a specialist’s whole time te the subject

could satisfactory results have been obtained among the birds and
mammals.

My activities and opportunities for work were, as was only to be
expected, somewhat Himited by the restrictions necessary in the ease of
a military expedition carried out in a hestile country, but it was only in
a few instances that these restrictions were severely felt. Work with an:
escort must of necessity have some drawbacks, though in many cases,
more especially with Gurkhas, the escort was keenly interested and show-
ed itsclf adept in the capture of the more elusive species.

To express my gratitude for all the help I received in the course
of the expedition is a difficult task. I have in the first place to thank
Major-General Bower, C.B., General Officer commanding the Force, for

the interest which he took in my work and for the facilities extended to
me.

Te the 32nd Sikh Pioneers I am under very great obligation for the
arge collections of Reptilia and other animals which they made on
my bzhalf. During the winter season most of the reptiles were in hiding
beneath the ground or in roots of trees, and in these situations they were
found by the Pioneers when cutting roads along the hillsides. The
extent of the help they gave me may be judged from the fact that while
snakes are now represented by twenty-six species, three hitherto un-
known ard one belonging to an undeseribed genus, my own individual
efforts only resulted in the acquisition of three common forms. Through
tlie instrumentality of the British officers of the regiment and in parti-
cular of Capt. the Hon. M. de Courcy each non-commissioned officer on
works was provided with a large section of bamboo fitted with a plug
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and every day a valuable collection of snakes, lizards, Irogs, centipcles,
scorpions, etc., was obtained.

Numerous specimens were also contributed by TCol. {now Brigadier-
General) D. C. F. Macintyre, Capt. A. L. M. Molesworth, by Capt. J. 8.
O’Neill, Capt. F. H. Stewart and Capt. R. 8. Kennedy of the Indian
Medical Service, by Capt. H. W. Price and Mr. G. F. T. Oakes. We are
indebted to Major Sweet, Capt. B. R. Nicholl, Capt. J. Masters and Mr.
I. Burn Murdoch for the loan of various mammals and to Dr. J. Falkiner
for the loan of a collection of birds.

Opportunity will I hope be found of making fuller individual acknow-
ledgments in the course of publication of the different reports, though
it will still be impossible for me to express my thanks in an adejuate
manner for all the kindness and hospitality I received from officers of
different services attached to the expedition.

I was fortunate in having Mr. R. Hodgart with me as my assistant.
Throughout the period during which we were attached to the expedition
his energy was unremitting and he spared no efforts to render the woik
a success.

Staniey Kewmp,
June Ist, 1912. Offg. Superintendent, Indian Museum.
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I.. BATRACHIA.
(Plates 1i-iv.)

By N. AxNaNDALE, D.Sc., F.A.8.B., Superintendent, Indian
Museum.

Mr. Kemp’s collection of Batrachia from the Abor country and the
frontiers of Assam comprises 57 specimens of frogs and toads and a
considerable number of tadpoles. With those obtained on the Expedi-
tion of 1911-1912 I have included two interesting specimens taken by
Mr. Kemp cn a previous visit to the frontier of eastern Bhutan 1n
all at least 25 species are represented, of which about one-third are new
to.science, while several have only been recorded hitherto from Burma
or from Assam south of the Brahmaputra. The collection, therecfore,
affords the opportunity of making important additions to the fauna of
the Himalayas, the animals of the extreme eastern region of which have
up to the present been almost unknown.

ParT I.—SYSTEMATIC.

List of species represented in Mr. Kemp’s eollection :—

1. Rana cyanophlyctis. 14. Rhacophorus maculatus him-
2. R. liebigrs. alayensts, nov,

3. R. tigrina. 15. Rh. tuberculatus.

4. R. limnocharis. 16. Izalus asper.

5. R. altrcola. 17. 1. annandales.

6. R. granulosa. 18. I. argus, nov.

7. R. afghana. 19. 1. tuberculatus.

8. R. gerbillus, nov. 20. Chirizalus doriae.

9. Micrizalus borealis, nov. 21 Phynoderma moloch, nov.
10. Rhacophorus maximus. 22. Bufo melanostictus.
11. Rh. bimaculatus. 23. B. himalayanus.

12. Rh. naso, nov. 24. Megalophrys (%) major.
13. Rk. microdiscus, nov. 25. M. kempia, nov.

(a) ApuLts,

Fam. RANIDAE.

1. Rana cyanophlyctis, Schneid.

Boulenger, Fauna, p. 442.

This frog occurs all over the plains of India and ascends the Hima-
layas to altitudes of at least 5,000 ft. In Kumaon in the Western Hima-

[ 71
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Iayas it is the common frog at 4,500 ft., but at 6,000 ft. is entirely replaced
by R. blanfordwi. 1t is very largely aquatic in habits and is not as a rule
found in dense jungle.

Mr. Kemp obtained a single specimen at Dibrugarh.

2. Rana liebigii, Giinth.

Boulenger, Founa, p. 445.

R. liebigat is very common in the Darjiling Himalayas at altitudes
hetween 4,000 and 10,000 feet ; it also occurs, though rarely, in the
Western Himalayas (Simla and Kashmir), while to the south-east its
range extends to northern Tenasserim. It is essentially a jungle frog
and is usually found among dense undergrowth or at the edge of
streams.

No adults of this species were obtained on the expedition, but two
tadpoles were taken in a small stream near Yembung (alt. 1,100 {t.) on
the east side of the Dihang River.

3. Rana tigrina, Daud.
Boulenger, Fauna, p. 449.

Although it is apparently rare in the Himalayas, R. tigrina occurs
all over the plains of India. In different parts of India, however, its
habits differ considerably and certain structural differences also seem
to occur, so that it is probable that several different races will ultimately
have to be recognized as distinct. In Bengal R. figrina is essentially a
“ tank ” frog, inhabiting moderately large masses of water.

Two specimens were obtained by Mr. Kemp at Sadiya under a log
at the edge of the Dikrang River.

4. Rana limnocharis, Wiegm.
Boulenger, Fauna, p. 450.

Being much more adaptable in its habits than R. tigrina, R. linno-
charis has an even wider range than that species. It is equally at home
in flooded rice-fields and at the edge of rocky streamlets in the densest
jungle. Bothin the Himalayasand in the mountains of Burma it ascends
to an altitude of at least 6,000 ft.

Mr. Kemp obtained specimens at Sadiya, Kobo and Rotung and in
the Siyom valley below Damda.

5. Rana alticola, Boulgr.

Boulenger, Cat. Batr. Sal. Brit. Mus. (2nd ed.), p. 63, fig. (1882).

The range of this frog is considerable both in longitude and latitude
and also in altitude. Colonel Alcock obtained specimens of the eharac~
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teristic tadpole at an altitude of 8,500 ft. in the Hundur Yarm Valley in
northern Kashmir, while Capt. R. B. Seymour Sewell has recently taken
precisely similar larvae a few feet above sea-level and a few yards from the
shore, in a small stream running into Heinze Basin on the coast of Tavoy.
I have also examined larvae from other parts of Tenasserim and Assam
and from Little Andaman I., and adults from Tenasserim and Assam,
Bengaland Orissa. I have not, however, seen specimens from any place
in the plains west of Calcutta. In Lower Burma and Orissa the frog is
usually found amongst dense vegetation at the edge of ponds and lakes.
On the shores of the Sar Lake near Puri it is abundant on the leaves of
plants that grow out of the water and also on ledges in the sides
of oid wells.

The back of the young frog is brown, often mottled with black,
but in the adult it becomes of a bright leaf-green. I have redescribed
the tadpole below (p. 22). R. alticola is of much more slender habit and
usually of smaller size than R. erythraea, which resembles it in habits,
but apparently is not found west of the Bay of Bengal.

Mr. Kemp took a small specimen of R. alticola on the Assam-Bhutan
frontier in the north-east of the Mangaldai division of the Darrang district
in January, 1911.

6. Rana granulosa (Anderson).

Hylorana granulosa, Anderson, J.4.8.B., (2), xl, p. 23 (1871).

?Rana tytleri, Boulenger, Fauna, p. 458 (partim).

Rana granulosa, id., Ann. Mus. Genova (2nd ser.), xiii, p. 333, pl.
viii, fig. 2 (1893).

Th's frog is known from the Karin Hills and Pegu in Burma, from
Yunnan and from north-eastern Assam (Sibsagar). It is apparently
arboreal in habits.

A specimen was taken on a tree-trunk near Dibrugarh.

7. Rana afghana (Giinth.).

Polypedates afghana, Giinther, Rept. Brit. Ind., p. 432.

Rana latopalmata, Boulenger, Fauna, p. 462.

Rana afghana, id, Ann. Mus. Genova (2nd ser.), v, p. 420
(1888).

It is very unfortunate that this frog should have to bear the in-
appropriate specific name ‘‘ afghana,” for there can be little doubt that
its range does not extend west of Nepal. It is not uncommon in the
Darjiling Himalayas at moderate altitudes and has also been found in
Assam and Burma.

An adult was taken by Mr. Kemp at Yembung (alt. 1,100 ft.), and
also two tadpoles, which are noticed below (p. 24).
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8. Rana gerbillus, sp. nov.
(Plate 1i, fig. 1.)

Allied to R. jerboa (Ginther), from which it differs in its much smaller
tympanum and in other particulars.

Habit slender. Length from snout to vent 33 mm.

Head broad, triangular ; snout bluntly pointed, somewhat de-
pressed at the tip, a trifle longer than the diameter of the orbit ; nostril
a little nearer the tip of the snout than the eye, which is large and pro-
ninent ; interorbital space flat, as wide as the upper eyelid ; canthus
rostralis bluntly angular ; loreal region concave ; tympanum not very
distinct, small, about } as wide as eye.

Mouth.—A distinct tooth at the tip of the lower jaw ; no free papilla
on the tongue ; vomerine teeth ill-developed, in two small roundish
patches situated close together in the middle of the palate between the
choanae.

Lumbs slender. Fingers slender, with well-developed disks ; that
on the third rather larger than the tympanum ; that on the first small ;
a rudiment of a web between the third and fourth fingers ; others quite
free ; first finger shorter than second. Hind limbs very long, the tarso-
tibial articulation reaching far beyond the edge of the snout. Toes
almost completely webbed ; their disks subequal, smaller than the
tympanum ; subarticular tubercles large but not prominent, oval; a
low oval inner metatarsal tubercle ; no outer one ; no tarsal fold.

Skin.—A distinct glandular latero-dorsal fold and another, less
distinct, extending from the eye above the tympanum almost to the
shoulder. Dorsal surface of the head minutely pitted, of the back ob-
scurely granular with large compressed longitudinal tubercles scattered
more especially on the sides. Ventral surface and limbs smcoth.

Colouration.—Dorsal surface very dark grey obscurely mottled with
a paler shade ; lips with pale vertical stripes ; sides pale, spotted with
dark grey ; limbs, especially the thighs, conspicuously barred ; ventral
surface dull greenish yellow with large round or oval brown spots on the
chin, throat and chest.

Habitat.—Yembung, Abor foot-hills at an altitude of 1,100 ft. A
single specimen was found at the edge of a small stream in February.

Type—No. 16925 of Indian Museum register of Reptiles and Batra-
chia.

Rana jerboa (Giinther), to which this new species is most closely
allied, is found in Burma, the Malay Peninsula, Java, Borneo, etc.

9. Micrixalus borealis, sp. nov.

(Plate i, fig. 2.)

Closely allied to Rana tenasserimensts,! Sclater, from which it may be
distinguished by the small size of the disks on its fingers, its hidden tym-
panum and its almost completely webbed toes.

1 P.Z. 8., 1892, p. 345, pl. xxiv, fig. 4, and Lsst Balrachia Ind. Mus., p. 8 (1892).
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Habit stout. Length from snout to vent 25 mm.

Head short, broad, triangular, by no means depressed ; snout
bluntly pointed, convex at the tip, a:little shorter than the orbit ; canthus
rostralis rounded ; loreal region not concave, sloping outwards and
downwards ; eye large, not very prominent ; interorbital region slightly
convex, a little broader than the upper eyelid ; tympanum concealed ;
a prominent fold running backwards and downwards from the eye to a
point a little behind the gape.

Mouth.—A prominent tooth at the apex of the lower jaw ; no
trace of vomerine teeth ; the choanae situated far forward ; no papilla
on the tongue. An internal vocal pouch in the male.

Skin.—No dorso-lateral fold. Dorsal surface minutely warty ;
ventral surface almost smoeth but with a rather indistinet reticulation
of grooves ; a transverse fold running across the posterior end of the
throat in the male.

Limbs stout. Fore limbs short ; fingers short ; the first a little
shorter than the second ; disks very small but distinct ; a rudiment
of a web between all the fingers ; subarticular tubercles inconspicuous
but of fairly large size. Tibio-tarsal articulation reaching the eye ;
toes moderately slender, with very small disks ; web almost complete
but not quite reaching or barely reaching the disks of the first and fifth
does ; subarticular tubercles inconspicuous ; an elongate but not very
prominent internal metatarsal tubercle followed by a fold of skin on the
tarsus ; another fold on the external margin of the foot; no outer
metatarsal tubercle.

Colouration—Back dark brown mottled with purplish black ;
a dark interorbital cross-bar usually present ; limbs obscurely barred
and digits more conspicuously so ;. ventral surface yellowish, powdered
on the throat and chin with purple-brown, as a rule so densely that the
skin appears almost black to the naked eye ; ventral surface of hands,
feet and thighs powdered in a similar manner but not so densely ; belly
sometimes spotted.

Localities—Rotung (alt. 1,300 ft.) and about 3 miles S. of
Yembung.

Type.—No. 16932 in Indian Museum register of Reptiles and Batra-
chia.

I think I am right in referring this species, of which I have examined
eleven specimens, to Boulenger’s genus Micrizalus rather than to Rana ;
for I can find no trace of vomerine teeth, while the small size of the frog
and its general facies are features in which it resembles the south Indian
species included in the former genus. Sclater’s Rana tenasserimensis,
of which three type-specimens are now in our collection, has apparently
vomerine teeth in some individuals and none in others, but these teeth
are never well developed. It should also, in -my opinion, rank as Micri-
xalus.!

1 See Boulenger, P.Z.8., 1883, p. 205, and Fauna, p. 464 ; also W. L. Sclater,
P,2.S., 1892, p. 345, pl. xxiv, fig. 4, 43, and Boulenger, Ann. Mus. Genova (2nd ser.), xiii,
p. 331.
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Ten specimens of M. borealss were taken under stones in a stream
at Rotung and one a few miles S. of Yembung.

10. Rhacophorus maximus, Giinth.
Boulenger, Fauna, p. 472.

A common species on the lower slopes of the Darjiling Himalayas
and the Khasi Hills. Colonel Godwin-Austen obtained specimens in
the Dafla country.

Mr. Kemp obtained a half-grown specimen at Upper Rotung at
an altitude of about 2,000 ft.

11. Rhacophorus bimaculatus, Boulgr.

Boulenger, Fauna, p. 472.

Not uncommon in the Khasi Hills. Mr. Kemp’s only specimen,
which was taken at Rotung (alt. 1,300 ft.) in January, has the web of
the feet of a bright scarlet colour and lacks the dark spots on the sides
usually so characteristic of the species. In the former particular it agrees
with other specimens in our collection..

12. Rhacophorus naso, sp. nov.

(Plate i1, fig. 3.)

This peculiar species can be distinguished from any other of the genus
that occurs in Assam or Burma by the dermal appendage on its snout.
Habit moderately stout. Length from snout to vent 43 mm.

Head rather broad, triangular, with convex sides; snout much
longer than orbit, pointed, convex above, nostril much nearer tip of
snout than eye; canthus rostralis indistinct ; loreal region concave,
almost horizontal. Diameter of tympanum, which is distinct, about
% that of eye.

Mouth.—No prominent tooth at apex of lower jaw ; no papilla
on the tongue ; vomerine teeth forming two small, almost circular
patches, one close to the inner margin of each choana; choanae
small.

Skin of dorsal surface rugose with many prominent and irregular
tubercles ; a small subquadrangular dermal projection on the snout ;
rounded tubercles scattered on the basal part of the th'ghs; ventral
surface coarsely granular, more so on the chest and throat than on the
belly. A fairly distinct dorso-lateral fold and a more prominent one
running from the eye above the tympanum to the shoulder ; serrated
cutaneous fringes on the outer edges of the forearm and the shin.

Lymbs stout, not very long. Fingers with a rudimentary web ;
their disks well developed, transversely oval ; that on the third finger
almost as large as the tympanum ; subarticular tubercles well dcveloped.
The tibio-tarsal articulation reaches the &ye ; toes almost completely
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webbed ; their disks like those of the fingers ; subarticular tubercles
well developed ; a somewhat elongate but not very prominent inner
metatarsal tuberele ; no corresponding outer tubercle.

Colouration.—Dorsal surface purplish-brown irregularly marked
with dark slate-colour ; irregular paler markings on the sides ; limbs
irregularly marked ; fingers and toes barred with alternate brown and
grey stripes. Ventral surface dirty white, shaded posteriorly with
dark .grey ; dark grey spots on throat and an irregular reticulation of
the same shade on the chest. Ventral surface of hands and feet grey,
with the tubercles white ; a white spot on the soles in the place where
an external metatarsal tubercle would be.

Habitat.—Egar stream between Renging and Rotung (9-i-12).
Type (a unique specimen). No. 16929 in the Indian Museum register
of Rept les and Batrachia.

13. Rhacophorus microdiscus, sp. nov.
(Plate ii, fig. 4.)

This species is easily recognized by the small size of its digital
disks.

Habit slender. Length from snout to vent 29 mm.

Head large, flat, broadly ovoid ; snout rounded in front, by no
means prominent, rather shorter than the orbit ; nostril much nearer
tip of snout than eye ; canthus rostralis indistinct ; loreal region con-
cave, oblique ; tympanum distinct, close to eye ; its diameter about
4 of that of eye; interorbital space about as wide as upper eye-lid,
flat.

Mouth.—No.tooth at apex of lower jaw ; no payilla on the tongue ;
choanae large ; vomerine teeth in two short, ridge-like series running
obliquely backwards and inwards from a point near the anterior
inner margin of the choanae but widely separated from one another.

Limbs slender but short. Fingers with a slight rudiment of a web :
their disks very small, that on the third being much less than 4 as wide as
the tympanum ; subarticular tubercles well developed ; a large rounded
inner metacarpal tubercle. Tibio-tarsal articulation barely reaching the
eye ; disks of toes like those of fingers ; feet less than half webbed ;
subarticular tubercles well developed ; an elongate but by no means
prominent inner metatarsal tubercle.

Skin of dorsal surface, throat and chest smooth ; that of belly
separated into polygonal areas by a very distinct network of grooves ;
on the posterior part these areas gradually take the form of low conical
tubercles ; isolated rounded tubercles on basal part of thighs. No
dorso-lateral fold ; an indistinct fold running from above tympanum to
shoulder.

Colouration.—Dorsal surface pale slate-grey irregu'arly marked
with datker grey and powdered with black ; dorsal surface of limbs
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indistinctly barred ; outer margin of thigh reddish ; ventral surface
dirty white.

Habitat.—XKobo, at base of Abor foot-hills (alt. 400 ft.) : 29-30-iii-12.

Type (a unique specimen). No. 16924 in Indian Museum register
of Reptiles and Batrachia.

14. Rhacophorus maculatus (Giinther).

Rhacophorus maculatus and R. leucomystax, Boulenger, Fauna,
pp. 474, 475.

I have little doubt that what may be called the “ Common Tree-
frog ”’ of Peninsular India, the Himalayas and the Malay Penminsula
really represents three local races of a single species. These three races
or subspecies may be distinguished as follows :—

1. Rhacophorus maculatus (Giinther) (forma typica). No parieto-
squamosal arch ; dorsal surface of skull smooth ; skin of dorsal surface
of head free. Distribution.—Peninsular India and Coylon.

2. Rhacophorus maculatus himalayensts, subsp. nov. A Well-develo'p-v
ed parieto-squamosal arch ; dorsal surface of skull smooth ; skin of
dorsal surface of head free. Distribution.—The Eastern Himalayas,
Assam, western China.

3. Rhacophorus maculatus leucomystax (Gravenhagen). A well-
developed parieto-squamosal arch ; dorsal surface of skull rugose ;
skin of dorsal surface of head adhering to the skull. Distribution.—
Lower Burma, the Malay Peninsula and many of the Malay islands.

Mr. Kemp’s specimens belong to the second race. The larvae of
the three races are discussed below (p. 24).

Two small specimens were taken at Kobo and a very large one
on the cast side of the Dihang R. at an altitude of 1,100 feet.

15. Rhacophorus tuberculatus, Anderson.
(Plate ii, fig. 5.)
Anderson, J.4.8.B., (2), x1, p. 26 ; Boulenger, Faura, p. 474.

The specimens in Mr. Iemp’s collection agree well as regards
structure and dimensions with the late Dr. Anderson’s description and
with his type specimens, which are in the same condition as they were
when the species was described. The colours of the latter specimens
had, however, already faded at that date and the fresh ones now before
me are particularly interesting in -this respect. No two of the four
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brought back from the Abor country and taken together in circumstances
which I will describe immediately, are precisely identical in colouration ;
but in all the colours are so blended that those commonly found on the
stems of bamboos growing in thickets in damp jungle are accurately
reproduced. The back and the dorsal surface of the head and limbs
are in all dull clay-colour sparingly powdered with black and suffused
more or less definitely with yellow, the canthus rostralis is outlined in.
black, the ventral surface is pale yellow and the inner surface of the
thighs wholly or partly scarlet. In one individual there is a narrow
black, white-edged line running backwards along each side from the
eye to the base of the hind limb, while the back of the head and the back
are ornamented with two large irregular marks outlined by similar lines.
In this specimen, which appears to be an adult male, there are also dark
longitudinal lines on the limbs and on the inner margin of the fifth toe:
and the web that intervenes between that toe and the fourth. In the
second individual, a female, the sides of the back are so strongly suffused
with yellow that they may be described as ochraceous, the webs of the
feet are almost black and the red colour of the inner surface of the thigh
eéxtends down that of the shin. In another male, rather smaller than
the first, there are small black spots on the back and a dark-edge white
line running transversely on the dorsal surface above the vent. The
fourth specimen, probably a young male, has no very definite markings.
The colouration of the dorsal surface in all the specimens bears a close
resemblance to that of a bamboo stem overgrown with minute fungi and
lichens such as are usually found on bamboo-stems in a very damp
atmosphere. The scarlet of the thighs would be completely concealed
in the attitude of rest.

It is interesting to have the opportunity of comparing Anderson’s
types with fresh specimens of the species, but it is still more interesting
to be able to put on record the peeuliar circumstances in which these
specimens were taken. They were found in an internode of bamboo
which was intact as regards both its sides and its two nodes, except that
there was in one side a small hole apparently made by some insect, less
than a quarter of an inch in diameter. When the bamboo was split
open in preparation for bridge-making the four frogs were seen seated
on the inner surface ne r one end (thie upper at the time), while two
earthworms and a land planarian occupied the other. There can be
little doubt, therefore, that they had entered the bamboo as small frogs
and had been supplied with food by the intrusion of worms and other
small animals through the hole by which they had originally entered,
and from which their increase in bulk rendered it impossible for them
to emerge. In spite of the fact that they must have lived for some
considerable time practically in the dark they had preserved their coloura-
ti02, whicih was of a distinctly protective type.

Four specimens from Upper Rotung (alt. ca. 2,000 ft.): 22nd
January 1912, collected by Capt. the Hon. M. de Courcy. Anderson’s
specimens were from Sibsagar in N.-E. Assam. This place is situated
on the northern hank of one of the smaller tributaries of the Brahina-
putra,
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16. Ixalus asper, Boulgr.

Boulenger, P.Z.S., 1886, p. 415, pl. xxxix, and Ann. Mus. Genova
(2nd ser.), xiii, p. 340, 1893 ; Sclater, P.Z.S., 1892, p. 347 ; Robin-
son, Journ. F.M.S. Mus., i, p. 24.

This species appears to be the most widely distributed of the Indian
Izali. 1t was originally described from the mountains of Perak in the
Malay Peninsula and was found by the late Signor Fea in the Karin Hills
and by one of our collectors in the hills between Burma and-Siam. The-
Indian Museum possesses a specimen labelled as being from Kolasi in
the Purnea district of Bihar, but this specimen very possibly came actually .
from the foot-hills of eastern Nepal.

The irregular white or greyish-white markings on the posterior
part of the body of I. asper give it exactly the appearance of being over-
grown with a mould or fungus. Whether this is of any protective
advantage to the frog may perhaps be doubted, but I have noticed a
similar phenomenon in the case of several Malayan insects belonging
to the orders Coleoptera and Rhynchota and it is well known that in
tropical jungles insects are frequently attacked by fungi which produce
a white mycelium and finally, having killed them, fasten their dead
bodies by means of this mycelium to tree-trunks or other inanimate-
objects.

A specimen of Izalus asper was taken on a tree-trunk at the edge
of Egar stream between Renging and Rotung on 9th January, 1912.
With it were taken the type specimen of Rhacophorus naso, a specimen
of Izalus tuberculatus and also tadpoles of two species, a Mecgalopirys
(M. ? major) and a Ranid which cannot be identified.

17. Ixalus annandalei, Boulgr.
(Plate 111, fig. 2.)
Boulenger, J.4.8.B., 1906 (2), p. 335.

This species was not taken on the Abor Expedition, but a single
specimen was obtained by Mr. Kemp in December, 1910, on the Bhutan
frontier of Assam in the Mangaldai division of the Darrang district.
I$ is common in the Darjiling district between 4,000 and 5,000 ft. and
occurs both among dead leaves and low herbage in the jungle and on
tea-bushes.

18. Ixalus argus, sp. nov.
(Plate iii, fig. 3.)

Habit modecrately-slender, Rhacophorus-like. Length from snout
to vent 27 mm.

Head short and broad, triangular ; snout blunt, somewhat depressed
at tip, obliquely truncate vertically, projecting, a little longer than the
orbit ; nostril nearer tip of snout than eye ; canthus rostralis fairly
distinct ; loreal region vertical, concave ; tympanum distinct, small,
about } as broad as eye, interorbital space broader than upper ey 1.d.



1912.} N. ARNNANDALE : Batrachia. 17

Mouth—A small tooth at apex of lower jaw ; no papilla on the
fongue ; choanae, small, widely separated, situated far forwards.

Skin.—No latero-dorsal or supratympanic folds. Skin of head
and neck smooth, of back beset with small scattered twbercles ; ventral
surface smooth.

Limbs slender. Fingers slender, free, with large disks; that on
third finger as large as tympanum ; first finger a liftle shorter than
second ; subarticular tubercles large, rounded, a little prominent;
no metacarpal tubercles. Tibio-tarsal articulation reaching nostril ;
toes fully webbed ; disks a little smaller than those on fingers ; sub-
articular tubercles distinct bus by no means prominent ; a very distinct
inner, but no outer, metatarsal tubercle ; no tarsal fold.

Colourafion.—Dorsal surface dark slate-grey with a paler reti-
culation om the back that gives it the appearance of being faintly
ocellated ; limbs and fingers conspicuously barred with dark grey anil
white ; ventral surface dirty white faintly spotted on the throat and
chest with grey ; soles of feet and palms of hands dark grey.

Habitat.—Upper Renging, alt. 2,150 feet.

Type (a unique specimen). No. 16950 in the Indian Museum register.
of Reptiles and Batrachia.

19. Ixalus therculatus, Anderson.
(Plate iii, fig. 1.)

Anderson, Anat. Zool. Res. Yunnan Exp., p. 855, pl. lxxviii, fig. 7
(1878).

I think T am right in identifying a series of spectmens in Mr. Kemps
collection with this species, but Anderson’s figure is poor and his speci-
mens are not forthcoming for comparison. It is evidently variable in
several characters, notably in stoutness of habit, in colouration, in rough-
ness of skin and in the relative size of the disks of the fingers and toes.
In some of the Abor specimens the skin of the dorsal surface is smooth
except for small scatteréd tubercles, in others the tubercles are so much
larger and closer together that it is quite rough ; in some the finger-
disks are much smaller than the toe-disks, but in others they are of almost
exactly the same size, while some individuals are much stouter than
others. In all the ground-colour of the dorsal surface is very dark slate-
grey rather than olive, but this may be due to the fact that the speci-
mens had been hardened in formalin before being preserved in spirit.
A pale cross-bar between the eyes can usually be detected and there is
always a pale patch on the sides near the groin marked diversely wita
black ; the corresponding surface of the outer margin of the thighs is
similarly marked ; in some individuals there is a large dark x-shaped
mark on the back.
~ Bpecimens were taken at Janakmukh (600 ft.), in Egar stream
between Renging and Rotung, at Rotung (1,300 ft.) and at Kalek (3,800
ft.). At the two last-named localities several individuals were found
between the 24th and 29th of December hiding under the lcaf-stems

¥ ¢
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of banana-trees. Probably they were hibernatinz. In all seven speci-
mens were found.

0. Chirixalus doriae, Boulgr.

Boulenger, Ann. Mus. Genova (2nd ser.), xiii, p. 341, pl. x, fig. &
(1893).

A single male taken under a log at Kobo (alt. 400 ft.) agrees well
with Mr. Boulenger’s figure and description. Ch. doriae, which is the
only known species of the genus, was originally found by the late Signor
Fea in the Karin Hills.

21. Phrynoderma moloch, sp. nov.
(Plate i, fig. 4.)

This species differs from Phrynoderma asperum, Boulenger,! the
only one hitherto known, in several important characters, notably in
the much more pronounced nature of the asperities on its back.

Habit slender. Length from snout to vent 41 mm.

Head short, broad, triangular, depressed ; snout about as long as
orbit, sinuously truncate transversely, obliquely truncate "vertically ;
nostril close to tip of snout, very prominent ; eye large, prominent ;
canthus rostralis indistinct ; loreal region almost vertical, slightly con-
eave ; inter-orbital region slightly concave, broader than upper eye-
lid ; tympanum fairly distinct, about % as wide as eye.

Skin.—No supratympanic or dorso-lateral folds; back bearing
very prominent ridge-like, more or less serrated, warts whlch run longi-
tudinally and obliquely ; these warts larger on neck and across shoulders,
on which they form V-ghaped figures ; shorter warts on head and dorsal
surface of limbs ; throat and ventral surface of limbs smooth ; kelly
and sides coarsely granular.

Limbs slender but rather short. Fingers free, slender, flattened ;
disks very large, that on the 3rd finger nearly equalling the tympanum ;
subarticular tubercles small ; external and internal subcarpal tubercles
indistinct. Tibio-tarsal articulation reaching tympanum ; taes § web-
bed, the web reaching the disks of all but the 4th, np which it
extends as a narrow fringe almost to the disk ; subarticular tubercles
small and by no means prominent; a very small and indistinct
internal metatarsal tubercle; no external metatarsal tubercle ; a narrow
serrated fringe on the 5th toe and a less distinct serrated ridge running
along middle of ventral surface of shin.

Colouration.—Back grey with black spots ; the larger warts buff ;
the tympanum black ; a large black and white diversified patch on each
side between the two fore and hind limbs and a white patch in the
axilla ; external surface of thigh irregulaily banded and marbled with
black, white and grey ; ventral surface black with a faint vermicular

- ]

b dnn, Mus. Genova (2nd ser.), xiii, p. 343, pl. xi, fig. L
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:iticulation running all over the body and onto the ventral surface of the
ighs.

Habitat.—Upper Renging (alt. 2,150 ft.) : 5-10-i-12.

Types (two adults). Nos. 16951 and 16952 : presented by Capt.
the Hon. M. de Courcy.

The circumstances in which these frogs and their tadpoles were
found are of considerable interest. Capt. de Courcy writes about them
as follows : —

“ [The frogs were taken] between Upper Renging and the Yernu
Kotal. It was a few-yards this side of Prospect Col that
some of my men found the Rew Phrynoderma frogs—3 of them, under a
log—and kept them, trying to make me see them among some lumps of
earth—almost an impossibility. One escaped a few minutes after I
had taken them over, and while I was standing there, the men cut off
a big bit of the same log, the usual old felled tree on a jhoom [clearing],
and rolled it down on to the road. Some water gushed out of a hole
and I saw the tadpoles wriggling about on the ground and collzcted
all I could.”

The tadpoles, which are described below (p. 25), evidently belony
to the same species as the adult frogs, for one of them has progresse |
far in its metamorphosis and has begun to develop the characteristic
ridge-like warts on the back.

Fam. BUFONIDAE.

22. Bufo melanostictus, Schneid.

A typical specimen of this toad was taken by Mr. Kemp at
Dibrugarh in the middle of November an1 on the same date he found a
number of tadpoles in which the hind limbs were not developed.

23. Bufo himalayanus, Giinth.

Bufo melanostictus var. himalayanus, Giinther, Rept. Brit, Ind.
p. 442.

Bufo himalayanus, Boulenger, Fauna, p. 505.

I am inclined to agree with Dr. Giinther in regarding this foom
merely as an Alpine race of B. melanostictus. The greatest difficulty is
often experienced in separating specimens and quite typical individuals
of B. melanostictus are often found at considerable altitudes in the
Himalayas. Almost every gradation between the two forms can be
found. Tadpoles (plate iv, fig. 7), however, from above 4,000 {t. in the
E. Himalayas can, so far as my experience goes, be distinguished from
those found in the plains of India by the fact that the eyes are not
prominent but rather sunken. Tadpoles from the plains agree well
with one from the Malay Peninsula figured by Flower (P.Z.S., 1895,
p- 911, pl. xliv, fig. 3), and I have found similar specimens at an altitude

~of over 7,000 ft. in the W. Himalayas near Naini Tal.
» Mr. Kemp obtained four toads at Kobo in November and December,
which I assign to Giinther’s ““ variety ’ with some doubt. Their tympana

B 2



20 Records “of the Indian Museum. [ Vou. VIIIL,

are smaller than is usually the case in B. melanostictus and in ¥wo of them
are also somewhat obscured. The parietal ridges are absent in one speci-
men and in the others, although they are present, they are very indistinct.

Fam. PELOBATIDAE.

The genus Megalophrys is represented in the collection by tadpoles
which seem to belong to at least two speeies and also by a single small

frog, which I have accepted as the type of a new species. The tadpoles
are discussed below (p. 28).

25. Megalophrys kempii, sp. 1oV

(Plate iii, fig. 5.)

Although the only speeimen obtained is very smell, I am inclined
to think from its general appearance that it is at least sub-adult. The
species is clearly related to M. heteropus (Boulenger),! but the snout is
rather longer, the tympanum larger and the hind legs longer.

Habit slender. Length (of type) from snout to vent 15 mm.

Head moderate, little depressed ; snout longer than eye, sloping
forwards above, rounded at the tip, truncate vertically, projecting very
little beyond lower jaw ; nostril much nearer tip of snout than eye;
canthus rostralis distinct ; loreal region concave, nearly vertical ; inter-
orbital distance much greater than width of upper eye-lid ; tympanum
fully exposed, nearly as large as eye, close to which it is situated.

Mouth.—No vomerine teeth ; tongue slightly cleft behind.

Skin of back, limbs, throat and chest smooth, of belly obscurely
granular ; some irregular tubercles on the base of the thighs. No dorso-
lateral or supratympanic folds.

Limbs slender. Fingers short, free, bearing (except the first, which
is merely blunt) very small but distinet disks ; first finger shorter than
second ; lower surface of hand smooth ; subarticular tubercles poorly
developed ; no metacarpal tubercles. Hind limb long; the tibio-
metatarsal articulation reaches the tip of the snout ; toes slender, the
fourth very long, with small disks and the rudiments of a web ; sub-

articular tubercles poorly developed ; no metatarsal tubercles ; no
tarsal fold.

Colouration.—Dorsal surface dark olive with more or less symmetri-
cally arranged greyish-green marks ; upper surface of snout of latter
shade ; hind limbs obscurely banded with dark olive ; ventral surface
yellowish, suffused with dark olive ; throat densely powdered with that
shade but ornamented with clear yellowish spots.

Habitat.—Upper Rotung (2,000 ft.) : 1-1-12.

Type—No. 17013 in Indian Museum register of Reptiles and Batra-
chia.

1 Apn. Mag. Nat. Hist., (7), vi, p. 186 (1900}, and P.Z.8., 1908 (1), p- 422,
fig. 2.
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(b) TaADPOLES.

The tadpoles here discussed are those of :—

A. Rana liebigis, D. Rhacophorus maculatus,
B. Rana alticola, E. Phrynoderma moloch,
C. Rana afghana, F. An unidentified Ranid,

G. and H. Megalephrys, spp.

Fam. RANIDAE.,

A. TLarva of Rana viEBIc, Giinth. (Plate iv, fig. 2.)
Annandale, J.4.8.B., 1906 (2), p. 290.

The tadpole of this species is very abundant in small jungle streams
in the neighbourhood of Kurseong (4,000—5,000 ft.), E. Himalayas,
both in April and May and in July, August and September. Mr. Kemp
obtained two specimens in a small stream on the east side of the Dihang
R. near Yembung between the 13th and the 17th of January. Their
hind legs were just beginning to appear.

The larva of R. liebigii may be redescribed as follows :—

Head and body feebly arched above but mot quite flat, sloping
slightly from behind forwards, convex on ventral surface, broadly ovoid
asseen from above ; the tip of the snout rounded.

Mouth ventral ; lips broad but not excessively so, directed inwards
and enclosing a considerable cavity ; posterior lip directed backwards,
anterior lip forwards and inwards, thus forming a vestibule to the mouth ;
lower lip with a complete double row of rather elongate tubercles ; upper
lip fringed with a single row of rather smaller tubercles which is widely
interrupted in the middle ; dental formula usually 2 : 545 141: 2%
sometimes three uninterrupted rows of teeth present on the upper lip;
neither upper nor lower beak divided ; both horseshoe-shaped and
minutely serrated ; upper lip very narrow.

Nostril and eye small, by no means prominent ; the former situated
midway between the eye and the tip of the snout ; eye directed obliquely
upwards, situated at the junction of the dorsal and the ventral surfaces,
much nearer the tip of the snout than the base of the tail.

Glands.—None apparent.

Spiracle sinistral, pointing backwards and slightly upwards, small,
circular, not markedly tubular.

Vent dextral.
Tail gradually pointed, tapering, twice as long as head and body ;

its greatest depth 1 of total maximum length; fin-membranes well

1 Tor convenience in printing this and other dental formulae in this paper are print-
ed in a somewhat novel form. The figures to the right of the central dark vertical line
represent the tooth-rows of the upper, those to tho left of this line the tooth-rows of the
lower lip. The colons merely separate the number of undivided from that of divided
LrOWs.
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developed for its whole length both above and below the muscular
portion ; the greatest depth twice that of the muscular portion.

Colouration somewhat variable ; dorsal surface brownish, marked
in some individuals with yellow ; fin-membrane pale, with large dark
pigment-cells which in some individuals tend to be arranged in vertical
bars ; a dull yellowish mid-dorsal streak sometimes present at base of
tail ; spiracle surrounded by a white ring.

Dimensions of an individual in which the hind legs are beginning
to appear :—

Total length . . 44 mm,
Length of head and body 15
Length of tail .. 29
Maximum breadth of body 12
Mazximum depth of body 10 ,,
Maximum depth of tail 12,

Full-grown tadpoles measure about 56 mm. in length.

B. Larva of Rana aLticoLa, Boulgr. (Plate iv, fig. 1.)

Boulenger, Cat. Batr. Sal. Brit. Mus., p. 62, fig. ; Annandale P.Z.S.,
1905 (I), p. 58, pl. vi.

The tadpoles figured and described by Mr. Boulenger were evidently
badly preserved and faded. I have, therefore, re-described this larva
from well-preserved and recently captured specimens.

Head and body flattened both above and also on the anterior part
of the ventral surface, oval, truncate anteriorly.

Mouth ventral ; lips well developed, the posterior lip directed back-
wards, not excessively broad, with a single row of rather small tubercles
running all along its margin ; anterior lip directed forwards and inwards,
fringed for rather less than a third of its length on either side and bearing
on its ventral surface in the same region numerous small tubercles, bare
in the middle. Dental formula 2: 545 141: 8, the outer row of
teeth on the posterior lip feebly developed ; beak in two parts, an upper
and a lower; both parts roughened on the surface but not serrated
at the margin; upper part crescentic, projecting slightly in the middle ;
lower part broadly V-shaped.

Nostril and eye small, by no means prominent ; the former in well-
preserved specimens rather nearer the eye than the tip of the snout ;
eye directed obliquely upwards, situated near the dorsal surface, much
nearer the snout than the base of the tail.

Spiracle sinistral, tubular, directed outwards and a little up-
wards.

Vent dextral.
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Glands.—A large and prominent oval parotoid gland! present on
each side and a small and less conspicuous single gland (in large tadpoles)
on the dorsum at the base of the tail.

Tasl bluntly pointed, about 1} times as long as head and body,
very shallow at its base owing to poor development of both fin-mem-
branes ; these become deep shortly afterwards and then diminish
again somewhat abruptly, so that the outline of the tail is strongly
sinuous.

Colouration—In the young tadpole the head and body are boldly
diversified with dark and pale markings met of a symmetrical nature,
while the muscular part of the tail bears numerous large and smal) ocelli,
which are replaced on the fin-membranes by small black spots. As
the tadpole grows and the limbs begin to develop the colours darken and
the caudal ocelli become indistinct or disappear, with the exception, as
a rule, of one large ocellus on each side at the base of the tail. Some-
times a-'second smaller and more distal ocellus also persists and occasion-
ally there is a row of ocelli all along the tail of even full-grown larvae,
gradually diminishing in size from in front backwards. The central
spot of each ocellus is black, the outer ring yellow. The number of
ocelli is not always the same on both sides of the body.

Dimensions.—The tadpole reaches a length of at least 57 mm. The
following are the measurements ef two spemmens in one of which (A)
the hind limbs appear as minute buds, while in the other (B) the toes
can just be detected :—

A (tail injured). B.

Total length — mm. 42 mm.
Length of head and body 27 18 ,,
Length of tail —_ ., 24
Maximum breadth of body 16 ,, 10 ,,
Maximum depth of body 14 ,, 9
Maximum depth of tail 16 9

I was at first inclined to adopt the opinion that the large series
of ocellate Ranid larvae in our collection represented two distinct species,
one with a distinct supra-caudal gland, prominent parotoids and not
more than two ocelli on each side of the tail, the other with no supra-
caudal gland, much less prominent parotoids, the head and body spotted
and mottled, and numerous caudal ocelli. Specimens, however, recently
obtained by Mr. F. H. Gravely and Capt. R. B. Seymour Sewell, .M.S.,
in Lower Burma, show that there is a complete gradation between the
two forms, the latter being merely a younger stage of the former. Mr.
Gravely’s specimens, in none of which were the hind limbs developed,
werc taken in a small pond near Kawkarcik in November and Capt.

! This gland is not nearly so conspicaous in fresh specimens as it is in old and faded
ones.
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Sewelt’s, which were in a slightly more advanced stage of development,
on the coast of Tavoy in spring. A young frog which had already assum-
ed the green back of the adult was taken with Mr. Gravely’s tadpoles.

C. Larva of RaNa aFcmaNA (Gunth.) (Plate iv, fig. 3.)

? Rhacophorus reinwardtii (Larva), Boulenger, Cat. Batr. S8al. Brit.
Mus., p. 89, fig.

Rana afghana, id., Anwn. Mus. Genove (2nd ser.), v, p- 420 (1883),
and P.Z.S., 1893, pp. 526, 527.

~ Mr. Boulenger has given an exeellent description of this larva in
the *“ Annali ” of the Genoa Museuns and has also published a key where-
by those tadpoles of the genus Rana which are provided with large ventral
suckers may be distinguished from one another. This key is in the P.Z.S.
for 1893. . )

Mr. Kemp obtained two tadpeles that agree well with Mr Boulenger’s
description in a small streamn running into the Dihang R. near Yembung
in January. Their hind limbs have not yet appeared. An adult R.
af¢lcra was taken at the same place in the same month.

D. Larva of Reacorrorus macvraros (Gray).
(Plate iv, figs. 4, 5.)

Rhacophorus leucomystax, Flower P.Z.S. 1896, p. 906, pl. xliv,
fig. 2, and 1899, p. 898, pl. lix, figs. 3, 3a, Butler, Journ. Bom-
bay Nat. Hist. Soc., xv, p. 202.

Rh. maculatus, Ferguson, ibid., p. 504, pl. B, fig. 4.

Captain Flower, in the first of the two papers cited after his name,
describes and figures the tadpoles of the Malay race (leucomystaz) of
this species, his specimens being from Singapore. In his second paper
he does the same for tadpoles from Bangkok, which seem to differ in
more than one particular from those of the Malay race. I propose here
to describe those of the Himalayan and the Peninsular races—the latter
from specimens taken in September in Orissa, the former from tadpoles
caught in the neighbourhood of Darjiling and identified after breeding
out severdl individuals from the same lot in Calcutta. In both cases
the tadpoles were taken in pools of ram-water.

1. Tadpoles of Himalayan race (kimalayensis).

Heud and body moderately flat above, ovoid, rounded in front,
convex on ventral surface.

Mouth nearly terminal, comparatively small ; Iips relatively narrow,
both directed forwards ; upper lip smooth except at the comers, which
bear numerous rounded papillae ; lower lip with a fringe interrupted in
the middle, and consisting of similar papillae about three deep ; dental
formula 1:343 141:2 or 1: 343 3; beak in two parts ; the
upper gcak not hooked, the lower crescentic ; both parts massive, both
s rrated.
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Eye and nostril.—Eye lateral, directed outwards ; nostril nearer
tip of snout than eye.

Glands.—There is a large gland in front of and slightly below each
eye.

Spiracle sinistral, pointing backwards and a little upwards, flap-
like, large.

Anus dextral.

Tail long and slender, about twice as long as head and body, sharply
pointed ; its outline not strongly sinuous ; fin-membranes deep through-
out its length.

Colouration. --Mottled with d»rk brown on dors 1surface and sides ;
fin-membranes minutely spotted ; ventral surface white.

Dimensions.—The following are the measurements of a tadpole
with well developed hind legs (A) and of one in which the hind legs are
just about to appear (B) :—

A. B.
Length 62 mm. 33 mm.
Length of head and body 20 ,, 12
Length of tail 42 |, 21
Maximum width of body 13, 8
Maximum depth of body 10 ,, 7
Maximum depth of tail 14 8 ,.

2. Tadpole of Peninsular Indian race (maculatus).
The larvae of this race differ from those of the Himalayan race in
the following points :—

i. The head and body are flatter above.
ii. The lips are even narrower.
iii. The habit is more slender and the dimensions less.
iv. The colour is very pale brown or green with scattered pigment-
cells of a darker shade on the back and sides.

Both races apparently differ from the Malay one in having the
outline of the tail less strongly sinuous and in colouration. 1In all essen-
tial structural characters, however, they are identical. Ferguson’s
Travancore tadpoles differed slightly in colouration from my Orissa
ones. The breeding season in Travancore lasts, according to that author,
from June to November ; both in the E. Himalayas and the plains of
Lower Bengal, it is in progress in July, August and September. I have
never seen the tadpoles of either race in running water. The eggs in
their frothy covering are usually laid at the edge of small pools..

E. Larva of PHRYNODERMA' MOLOCH, Sp. NOV.
(Plate iv, fig. 6.)

The tadpoles are very like those of Izalus horridus, Blgr.,! but
have a longer and niore pointed tail, and when full-grown develop the

1 Report on the Reptiles in Annandale and Robinson’s Fasciculi Malayenses, i.
p- 139, pl. vi, fige. 2a, 2b (1902)
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characteristic dorsal rugosities of the adult before the fore-legs break
through.

Zghe head and body are flattened and broadly oval, being only a
little longer than broad. The tail as a whole tapers gradually and is
nearly twice as long as the head and body. The colour is an almost
uniform black or dark grey, except that the margins of the lips are white
and the lower surface slightly paler than the dorsal. At the time at
which the hind limbs begin to sprout out the skin is still quite smooth,
but as they develop ridge-like warts appear on the dorsal surface. There
are numerous little sensory pits arranged in lines on the head and
body.

Mouth subterminal, small ; its lips by no means strongly developed.
The margin of the upper lip for the most part smooth but with a few
conical tubercles where it joins the lower hp, the margin of which is
completely fringed with a double row of similar tubercles. The dental
formula is 1: 343 3, the first interrupted row of teeth being much
longer than the other two. The beak consists of an upper and a lower
part each of which is undivided ; both are rather narrow ; the anterior
is narrowly crescentic in form, while the posterior is deeply excavated
in the middle ; neither has a concavity on the exposed surface and both
are minutely serrated.

Nostril and eye small, dorsal, directed upwards, by no means pro
minent. The internasal space is about % the interorbital and } that
between the nostril and the eye ; the nostril is equidistant from the tip
of the snout and the eye.

Sensory pits.—On the dorsal surface of the head and body four
longitudinal lines of minute white pits can be distinguished, two on either
side of the middle line. Two on each side start close together on the
snout and after diverging in a sinuous manner so as to include between
them a nostril and an eye meet together behind the latter. On the ventral
surface there are three backwardly concave transverse lines, one just
behind the mouth and two, the corner of which is somewhat sinuous,
posterior to it. There is also a lateral line of pits along the muscular
portion of the tail and a row of larger, isolated ones along the upper
fin-membrane.

Spiracle sinistral, large and patent, directed backwards and situated
somewhat low down on the side.

Vent in the middle line.

Tawl.—The muscular portion is slender and tapers to a fine point.
In the middle part of the tail the membrane equals it in depth both
above and below, but at the base the membrane is shallow on both
sides.

Dimensions of an individual with well-developed hind limbs (A)
and of one (B) in which they have just begun to sprout :—

A. B.
Total length 58 mm. 55 mm.
Length of head and body 20 17
Length of tail 38 38
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A. B.
Maximum breadth of body 16 mm. 13 mm.
Maximum depth of body oo 11 9
Maximum depth of tail 10 ,, 12 ,,

Habitat, etc.—Four tadpoles were taken by Capt. de Courcy near
Upper Renging between the 5th and the 10th of January, 1912. They
were in a small pool of rain-water inside a log of rotten wood and were
accompanied by two adults, the types of the species. There can be
no doubt as to their identity, for the largest tadpole has already begun
to develop the characteristic features of the adult. It has the hind limbs
well developed.

K. UNDETERMINED RANID LaARrva.

(Plate iv, fig. 11.)

A number of large Ranid larvae were taken on the 9th and 16th
of January in the KEgar stream between Renging and Rotung by
Mr. Kemp and Capt. de Courcy. Specimens of Rhacophorus naso, Iralus
asper and I. tuberculatus were taken with one of them, and also several
Megalophrys tadpoles. Mr. Kemp suggests that they may be the larvae
of one of the adults captured on the same occasion and they may well
be that of a Rhacophorus. There is, however, no direct evidence as to
their parentage and none of them have reached a stage in their metamor-
phosis that would render it possible to throw any definite light on the
subject. It may be as well to describe them, however, as they present
certain features of biological interest. There can be no doubt that they
are specifically identical.

Head and body convex above, flattened on the ventral surface, ovoid,
snout bluntly rounded, projecting.

Mouth ventral, very large with both lips highly developed and the
lower lip directed backwards and of unusual size ; upper lip not fringed
except at the corners ; lower lip extending backwards for some distance
behind the last row of teeth and covered in this region with relatively
large rounded tubercles, also completely fringed with smaller and more
elongate tubercles ; dental formula 242:1:5+5; 141:2; the outer-
most row of teeth on each side of the upper lip curving upwards and
inwards to the margin of the lip which it reaches near the middle without
meeting its fellow of the opposite side ; beak stout, in two parts ; the
upper part having a flattened, nearly triangular area in the middle of the
free margin ; this area separated from the rest of the wpper beak by a
minutely serrated ridge which is i continuity with the edge of the beak
on either side ; the lower beak broadly V-shaped, minutely serrated on:
the margin.

Nos#il and eye by no means prominent, of moderate size ; eyes
lateral but near the dorsal surface, directed outwards and upwards ;
nostril nearer eye than tip of snout.

Glands, etc.—No very definite glands can be detected but there are
numerous little pits arranged along the upper lip, in a line extending
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from near the tip of the snout upwards outside each nostril to the eye,
round the eye and in two patches behind it.

Spiracle sinistral, large and tubular, pointing directly backwards.

Tail rather more than twice the length of the head and body, stout,
with both fin-membranes well developed throughout its length.

Dimensions of tadpoles without hind limbs :—

Total length . . . 76 mm,
Length of head and body 25 ,,
Length of tail 51 ,,
Maximum width of body 16 ,,
Maximum depth of body 15,
Maximum depth of tail 18 ,,

Colour an almost uniform dark brown ; fin-membranes and ventral
surface a little paler.

There can be no doubt that the lips form in this species a power-
ful sucker, as they do even in such tadpoles as that of Ranz liebigii.
It is the largest Indian tadpole with which I am acquainted.

Fam. PELOBATIDAE.

G. H. Larvae of MEGALOPHRYS spp. (Plate iv, figs. 8, 9, 10.)

Weber, Ann. Jard. Bot. Bustenzorg, xv, suppl. ii, p. 5, 1898 ; Laidlaw,
P.Z.S., 1900, p. 889 ; Gadow, Camb. Nat. Hist., Amphib. and
Rept., p. 60, fig. 11; Boulenger, * Repcrt on the Reptiles,”
Fascic. Malay., Zool., i, p. 131 ; Annardale, ibid., p. 275, fig. I ;
van Kampen, Natuurk. T1jd. v. Ned.-Ind., 1xix (1), p. 27 ; Boulen-
ger, P.Z.S., 108 (1), pp. 413, 426.

It has been pointed out by Mr. Boulenger and other authors that
the larvae of the Oriental genus Megalophrys fall into two gioups one of
which resembles the larvae of European Pelobatidae and is in no way
remarkable, while the other is distinguished from all other known tad-
poles by the peculiar structure of the mouth. It is with the latter group
that I am at present concerned.

The first representative of this group to be described was M. montana
(Kuhl), a species not uncommon in hilly districts of Java and the Malay
Peninsula but not known to occur in the Indian Empire. This larva
has frequently been described and I need cnly refer to its colouration.
The whole of the body and tail are dark brown with paler m.rkings along
the sides. At altitudes of from 2,CCO to 5,CCO ft. in the E. Himulayas a
tadpole of precisely similar structure is abundant in small jungle streams,
but it differs in colouration in two particulars, firstly in that the ventral
surface 1s much paler than the sides and secondly that there are dark
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instead of pale markings on the latter. These markings take the form
of irregular spots and veinings. I have found every stage in the meta-
morphosis of this tadpole into M. parva, Boulenger.

A second tadpole of identical structure but slightly different coloura-
tion, larger size and more slender form also occurs in the E. Himalayas
and was taken in considerable numbers in the Abor foot-hills. It differs
from that of M. parve in lacking the dark markings on the sides or at
any rate in having them much less conspicuous and consisting only of
minute spots. I believe that this larva, which I have seen from the
N. Shan States, is that of M. major, Boulenger, but have only circum-
stantial evidence in support of this belief.

A fourth Megalophrys tadpole was taken by Mr. Kemp in the Abor
foot-hills. It differs from the one I have assigned provisionally to M.
major in being of an almost uniform dark brown colour both above and
below. There is no evidence that this is the tadpole of M. kempsi, but
it may be stated that a very similar larva was taken by Mr. F. H. Gravely
on the Siamese frontier of Tenasserim near the Dawna Hills in company
with a young frog that apparently represents M. heteropus (Boulenger),
a species hitherto known from the hills of the Malay Peninsula.

It is a remarkable fact that whereas the tadpoles of M. hasselirs
(Tshudi), a Malayan species, are of typical Pelobatid structure, those of
other members of the genus from the same region are not only extremely
different from that form but also extremely close to one another in
structure. Were it not proved that the common Darjiling tadpole is
the larva of M. parva, it would be difficult to believe that it was speci-
fically distinct from that of M. montana, although there is no difficulty
in distinguishing the adults. Seeing that these two larvae belong to
different species, it is evident that the larva of other species must only
be identified with great caution.

Parr II.—BIOLOGICAL.

Of all the frogs and toads taken in the Abor foot-hills only two
(Rana limnocharis and Bufo kimalayanus) entirely lack adhesive digital
disks, and we may take it that the majority of the other species are nor-
mally arboreal in habits. Some few of them, however, seem rather to be
rupicolous and to live among stones at the edge of streams. It is probable
that Micrizalus borealis belongs to the latter category, but Izalus tuber-
culatus, although individuals were actually found at the edge of a stream,
is known also to frequent tree-trunks. Phrynoderma moloch apparently
affects dead tree-trunks and lays its eggs in or near small masses of water
that accumulate in them. In the dense jungles of the Malayo-Hima-
layan tract most of the Batrachia are 2s a rule arboreal and Mr. Kemp’s
collection in this respect is no exception. It may be noted, further,
that the great majority of his specimens are protectively coloured and
resemble either the I'chen-clad bark of jungle trees or the green leaves
of their foliage.
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A very interesting set of biological phenomena is illustrated by the
tadpoles of the Abor foot-hills, which agree precisely in this respect with
those of the Darjiling district and of hilly districts in the Malay Peninsula.
In the great majority of cases their structure is adapted for life in rapid-
running mountain strea ms subject to sudden floods, and they are provid-
ed with special appseratus with which to contend agsinst the dangers
incidental to such a life. In other words, they possess special structural
facilities either for clinging to fixed objects or else for floating away light-
ly on the surface of the flood.

There has been considerable dispute as to the function of the lozenge-
shaped structure surrounding the mouth of the tadpole of Megalophrys
montana and similar species. Dr. Gadow suggests that the peculiar
teeth on the inner surface may be used for scraping the leaves of water-
plants and Dr. van Kampen has observed the tadpoles rasping algze
from the sides of a glass aquarium with them ; but observations made
in the Malay Peninsula, Burma and the Himalayas confirm me in the

Fia. 1.—Tadpoles of Megalophrys montana.

opinion, which was originally advanced by Prof. Max Weber, that the
chief function of the whole structure is to act as a float whereby the tad-
pole can be carried along on the surface, and also convince me that this
function is correlated with the fact that floods are one of the chief dangers
which tadpoles living in mountain streamlets have to fear. I reproduce
above a photograph of two living tadpoles of M. montana taken some
years ago in the Malay Peninsula. One of these tadpoles is lying at
the bottom of the basin of water in which they were photographed and
has the float folded, the other has it expanded on the surface. The
water was too shallow for this tadpole’s tail to hang vertically down-
wards as it usually does. Dr. Gadow’s figure in the Cambridge Natural
History is therefore more correct in this respect.

Although to act as a float is the main function of the oral apparatus
of these Megalophrys tadpoles, and although the teeth on this apparatus
are used for scraping off algae from stones (and, I think from an exami-
nation of the contents of their stomachs, also fungi from rotting wood),
the apparatus has at least two other uses. In the first place it facilitates
breathing when the tddpole is lying among vegetable débris in the corner
of little pools, and in the second it assists it to crawl over wet rocks and
thus, perhaps, to reach a fresh pool if the one in which it is confined
dries up during a period of drought. The first of these secondary func-
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tions only comes into play when the funnel is folded. As is shown in
my figure in Fasciculi Malayenses, the mouth is well protected by the
manner in which the lower part of the apparatus folds upwards over
the upper part, but the lateral parts do not completely close together.
Each margin bends inwards towards the other in such a way that on each
side a narrow tube is formed down which water free from all but very
minute fragments of débris is drawn to the mouth by the respiratory
movements.

I have often observed the larvae of M. parva adhering to rocks
at the edge of small streams in the E. Himalayas and even making their
way up the faces of rocks in this position until at least the anterior part
of the body was out of water. Adhesion was brought about very largely
by the application of the outer surface of the lower part of the appara-
tus, which only bears teeth on the inner surface, to the face of the rock ;
but the ventral surface of the body was applied in the same manner,
while the movements of the powerful tail thrust the animal upwards.
A small fish (Nemachilus rupicola) common in the same little streams
actually, as I have myself observed, makes its way over rocks from
pool to pool in a very similar manner, adhering partly by means of the
smooth skin of its belly and partly by means of its lips.

QOther tadpoles which frequent the streams of the Himalayas, instead
of allowing themselves to be berne away lightly on the surface of the
flood, adhere to rocks at the bottom or sides of the stream and have
been found firmly fixed even in the immediate vicinity of waferfalls.
The majority of the species both of the Darjiling district and of the
Abor foot-hills adhere mainly by means of their lips, the inner, tooth-
bearing surface of which is applied to the rocks. It is for this reason
that in these species the position of the mouth is much more nearly
horizontal than it is in many other tadpoles and the lips themselves
are more or less enlarged. In such forms as the larva of Rana liebigis
the lips, although they are distinctly broader than in the typical Rana
tadpole and are directed forwards and backwards respectively instead
of both forwards, are not monstrously developed ; but in other forms,
such as the large unidentified- Ranid larva described above, they attain
enormous dimensions and form together a powerful sucker possibly
rendered necessary by the large size and heavy build of their possess-
or, for even the lips of the tadpole of R. .liebigis enable it to cling
tightly.

In some other species a sucker quite separate from the lips and not
homologous with the sucker that many young Batrachia larvae possess,
is found on the ventral surface, doubtless for the same purpose. Rana
afghana and several allied Himalayo-Malayan frogs have this sucker
in their larval stage.

It is noteworthy that the means whereby the fishes of the streams
of the Himelayas adhere to rocks are analogous to those adopted by the
tadpoles which live in the same environment. Nemachilus rupicola,
as has already been stated, clings to rocks by means of the smooth skin
of its belly and of its enlarged lips, just as the tadpole of Megalophrys
parva does ; several other mountain Cyprinidaes have their mouths
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modified in a manner that would suggest their being used in the same way
as the lips of Rana liebigit, while Discognathus lamta certainly adheres
to the b.ttom in rapid water very largely by means of the lips, which
recall those of the unidentified Ranid tadpole of the Abor foot-hills.
The Silurid genera Pseudecheneis and Glyptosternum, on the other hand,
cling by means of a separate a bdominal sucker as the tadpole of R.
afghana does.

There can be no doubt that these are instances of convergence,
and there is some evidence that even in the case of the tadpoles of
mountain streams, the same method of adhering to fixed bodies in rapid-
running water has been acquired independently in some instances by
different species. The lips of the tadpole of Bufo penangensis,® for
cxample, appear to resemble closely those of the unidentified Abor larva,
which must certainly be assigned to the Ranidae, and enlarged lips
like those of Rana liebigii are found in different species the adults of
which are by no means closely allied. It can hardly be that the adapta-
tion of such tadpoles, striking as it is, has been brought about by genetic
relationship between the different species that possess it. The adults
of most of the Abor frogs and toads have developed adhesive disks on
their fingers without being in all cases closely related to one another,
and we must suppose that the development of special abdominal suckers
or of greatly enlarged lips is a similar phenomenon due, directly or in-
directly, to environment rather than to the possession of a common
ancestry by animals which have undergone parallel evolution in one
particular.

Part III..—_GEOGRAPHICAL.

GEOGRAPHICAL LIST OF THE SPECIES IN THE COLLECTION.

Naume, SkuImM. Assam. BurMA, REMARKS.
Raxa . X X X Cosmopolitan.
1. k. cyanophlycéis .. b 4 X X Throughout  Oriental
Region.
2. R. liebigii ' X X X oo
3. R. tigrina . b 4 X X Almost all over Oriental
Region.
4. R. limnocharis . X X X Even more widely dis-
tributed.
5. R. alticola . . X X Also in N. W. Hima-
layas, Bengal and
Orissa.

1Flower, P.Z.8., 1899, p. 909,
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Name. Sxrm, AssaM. Burma. REMARES.
6. R. granulosa . e X X Also in Yunnan; in
Assgam only N. of
Brahmaputra.
7. R. afghana . X X X Not in Afgnanistan.
8. R. gerbillus* o . . . e
MicrixaLus .. . . X Hitherto regarded as
peculiar to S. India
and Ceylon,
9. M. borealis® . . . . .
RHACOPHORUS .. X X X Oriental Region, China,
Japan, Madagascar.
10. Rk. maximus . X X . .
11. Rh. bimacwlatus o .o b ¢ . Only known hitherto
from the Khasi Hills,
12. Rh. naso* .. . .o .e
13. Rk. microdiscus* .. .e . . .o
14, Rh. maculatus hima- x X X Also in Yunnan,
layenasis.
16. Rh. tuberculatus . . b { Not known S. of Brah-
maputra.
IxavLvus . X X p 3 S. India, Ceylon, E.
Himalayas, Assam,
Burma, Indo-China,
Malaysia.
16. 1. asper . . X Also in Malay Penin-
sula and islands.
17. 1. annandale: x X . Not known S. of Brah-
maputra,
18. I. argus* . . .. .
19. I. tuberculatus . . X Described from the
Chinese frontier of
Burma.
CHIRIXALUS . X Hitherto only known
from Burma.
20. Ch. doriae . .. X .
PHRYNODERMA .. X X Hitherto only known
from Burma.
21. Ph. moloch* . .o . .o




34 Records of the Indian Museum. [ Vou. VIII,

- NaME. Signmd. | Assam. | BurMa. REMARKS.
Buro .. x x b 4 Almost cosmopolitan ;
not in Australia or
Madagascar.
22..B. melanostictus .. X X X Throughout  Orientsl
Region.
23. B. himalayanus . X .. .. E. Himalayas only.
MEGALOPHRYS .. p { X X Damper parts of Ori-
ental Region ; not in
S. India or Ceylon.
24. M. magor .. X X
25, M. kempii*

So far as the genera mentioned in the foregoing list are concerned,
its most striking features are the number of species of Izalus included
and the fact that the allied Burmese genera Chirizalus and Phrynoderma
are also represented. Until recently the genus Izalus, which abounds
in Burmese and Malay forms, was not known from any part of the Hima-
layas or Assam, and even now only one species has been proved to exist
in the Himalayas, west of Bhutan, namely Izalus annandaler, Boulenger.!
It is probable that another species (I. asper) also occurs in the Nepal
foot-hills, but, even so, the genus is characteristically non-Himalayan.2
Chirizalus and Phrynoderma have hitherto been monotypic genera,
as the former still remains, and have only been recorded from the Karin
Hills.

The occurrence of the S. Indian genus Micrizalus in the Abor foot-
hills is exactly parallel to that of the lacertilian genus Salea, a species
of. which has recently been described from the adjacent Dafla country.-

We may analyse the list further as regards species in the following
manner, dividing them into seven geographical groups :—

A. Species apparently endemic in the foot-hills E. of

Bhutan _ 7=28%
B. Forms found in the Himalayas, Assam and Burma 5=209%,
C. Species of very wide distribution 4=169,
D. Species known from Sikhim and from Assam S. of

the Brahmaputra 2= 89,
E. Species hitherto only known from Assam 2= 89,
F. Species hitherto only known from Burma or Burma

and Malaysia 3=129,
G. Species only known from the Himalayas 2= 89,

1 J.4.8.B., 1906 (2), p. 385. .
2 Cf. Blanford, Phil. Trans. Roy. Soc., cxciv (B), p. 421 (190)).
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Stated in this manner the figures show at a glance how very distinct
the Batrachian fauna of the N. E. corner of Assam and the Abor foot-
hills is from that both of the Himalayan foot-hills W. of Bhutan and
from that of the district S. of the Brahmaputra. They also show, how-
ever, that there is considerably greater affinity in the latter direction
than in the former, and it is by no means improbable that further research
among the Batrachia of southern Assam will increase rather than diminish
the resemblance. It is, moreover, noteworthy that one of the two purely
Himalayan forms (Bufo himalayanus) represented in Mr. Kemp’s collec-
tion of frogs and toads is of doubtful validity as a species and that speci-
mens from the Abor hills do not agree in every respect with those from
Darjiling.

Several of the species whose names occupy a place in Mr. Kemp’s
list were not taken actually in the foot-hills, but in the plains at their
base. These species are the following :—Ixalus assamensis from group
G ; Rana alticola and R. granulosa from group B, and Rana cyanophlyc-
tis, R. tigrina and Bufo melanostictus from group C. If we eliminate
these names, we get the following numbers and percentages in the different
groups :—

A. Species apparently endemic in the Himalayan foot-

hills E. of Bhutan 7=37%
B. Species from the Himalayas, Assam and Burma. 3=16%,
C. Species of very wide distribution 1=5-25%,
D. Species from Sikhim and from Assam S. of the

Brahmaputra 2=10-59,
E. Species hitherto known only from Assam 2=10-59%,
F. Species hitherto known only from Burma or from

Burma and Malaysia 3=169,
G. Species known only from the Himalayas .o 1=5259%,

These percentages, which are calculated roughly, show that the
Batrachian fauna of the Abor foot-hills, in so far as it is illustrated by
Mr. Kemp’s collection, includes about 379, of apparently endemic species,
about 169, of species that also occur both in Sikhim on the one hand
and in Burma and Assam on the other and also of species hitherto known
from Burma but not from Assam, about 1039, of species not known from
Burma but common to the E. Himalayas and Assam,and the same per-
centage of species only known hitherto from Assam and about 519,
both of widely distributed species and of exclusively Himalayan forms.
A true jungle fauna, if the jungle be of the damp equatorial kind, rarely
includes many species of Batrachia of a very wide distribution, and
it is no exception to this rule to find that such forms are scarce in the
Abor foot-hills ; the large number of endemic species is a correlated
fact. It is well known to be the case that the reptiles and Batrachia
of the E. Himalayas, Assam and Burma have a strong affinity, and it
seems probable that a rich Malayan element has made its way north-
wards and westwards into the damp evergreen jungles of these countries,
gradually becoming more and more attenuated as the climate grows
drier and less equable towards the west.

« )
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All the evidence at present available, therefore, supports the view
that the fauna of the extreme eastern part of the Himalayan foot-hills-
is not, at any rate so far as the frogs and toads are concerned, Himalayan
In the sense in which the term has hitherto been understood, but allied
rather to the fauna of Assam south of the Brahmaputra or even to that
of Burma. In other words, Blanford’s ‘“ Eastern Himalayan Tract
does not extend, so far as the Batrachia are concerned, nearly so far
to the east as he believed, while his ‘“ Assam Tract ’’ extends north-
wards to include the foot-hills north of the Brahmaputra as well as its
upper valley and the mountains lying south of it. It is probable also
that no very clear line of division exists between his “ Assam Tract
and his ‘“ Upper Burma Tract.”

In conclusion I must thank Mr. Kemp for the very careful way
in which his collection was preserved and labelled, and also those who

helped him, especially Capt. the Hon. M. de Courcy, for the interesting
specimens they contributed.



EXPLANATION OF PLATE II.

ABOR BaTracHIA.
Fig. 1.—Rana gerbillus,

Sp. nov. la. Profile of head (From type).
,,  2.—Micrizalus borealis,

sp. Nov. 2a. s ,,  (From co-type).
,»  3.—Rhacophorus naso,

Sp. nov. 3a. s (From type).
,» 4. —Rhacophorus microdiscus,

Sp. nov. 4a. »»  (From type).

5.—Rhacophorus tuberculatus,
Anderson. ba. ’ .
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Plate 11.
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ABOR BATRACHIA.



2

2

2»”

EXPLANATION OF PLATE IIIL

ABOR BATRACHIA.

. 1.—TIzalus tuberculatus,

Anderson.

2. —Izalus annandales,
Boulgr,

8.—Ixalus argus, sp. nov.

4.—Pharynoderma moloch,
Sp. nov.

5.—~Megalophrys kempiz,
Sp. DOV,

1a. Profile of head.

2a. ” ”» (X 2)-
3a. » (From type).

da. ,, »  (From co-type).

ba. ” » (From type, X 2).
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ABOR BATRACHIA.



EXPLANATION OF PLATE IV

HiMALAYAN TADPOLES.
Fi6. 1.—Tadpole of Rana alticola, Boulgr. 1a. Head of younger tadpole
from above (X 2).
»» 2.—Tadpole of Rana liebigit, Giinth. 2¢. Mouth of same (X 2).

» 3.—Tadpole of Rana afghana (Giinth.) (X 13}). 3a. Mouth and
ventral sucker of same (X 2).

» 4—Tadpole of Rhacophorus maculatus (Gray), (typicaJ form).
» B.—Tadpole of Rhacophorus maculatus himalayensis, subsp. noy.

» 6.—Tadpole of Phrynoderma moloch, sp. nov. 6a. Head of larger
tadpole from above.

» (.—Tadpole of Bufo himalayanus, Giinth. ( x 2).

»» 8.—Tadpole of Megalophrys parva, Boulgr. (x 1}). 8a. Head
of same from above (X 2). 8b. Ventral surface of same
(X 2) 8¢c. Mouth of same from in front (X 4).

» 9.—Tadpole of Megalophrys (%) major, Boulgr. (X 13).
» 10.—Tadpole of Megalophrys, sp. indet. from Abor country (X 1%).

»» 11.—Tadpole of undetermined Ranid from Abor country. 1la.
Mouth of same (X %).



Rec. [nd. Mus., Vol, VIII,, 1912, (Abor Exp.) Plate 1V

\ %

8exa.

88"‘2' 8bxa

A. C. Chowdhary, del.
HIMALAYAN TADPOLES.



II. REPTILIA.
(Plate v.)

By N. AnnanDALE, D.Sc., F.A.8.B., Superintendent,
Indian Museum.

Although the reptiles brought back by Mr. Kemp are perhaps less
interesting than the Batrachia, this is due solely to the fact that the
reptiles of the eastern parts of the Indian Empire have been far more
carefully studied than the toads and frogs. The collection consists
of 83 specimens of snakes, representing 26 species (of which 3 have not
previously been described) ; 40 specimens of lizards, representing 16
species (of which 1 is new), and a single tortoise ; that is to say, 124
specimens in all, representing 43 species.

Part I.—SYSTEMATIC.

LIST OF SPECIES COLLECTED OK OBSERVED.

EMYDOSAURIA. 20. Typhlops tephrosoma.
1. Gavialis qanaeticus. 21. Typhlops diversiceps, nov.
Lans gangen 22. Trachischium monticola.
CHELONIA. 23. Blythia reticulata.

24. Aproaspidops antecursorum,

2. Kachuga tectum.
gen. nov., sp. nov.

LACERTILIA. 2b. Polydontophis collaris.
3. Gymnodactylus khasiensis. 26. jglabes porphyraceus.
4. Hemidactylus frenatus. 21. Abiabes pavo, nov.
5. Hemidactylus bowringii. 28. Ablabes frenatus.
6. Hemidactylus brookii. 29. Sumotes albocinctus. .
7. Hemadactylus platyurus. 30. Oligodon erythrorachis.
8. Draco maculatus. 3L. Zamenis mucosus.
9. Ptyctolaemus gularis. 32. Coluber taeniurus.
10. Acanthosaura minor. 33. Dendrophis gorei.
11. Calotes versicolor. 34. Pseudoxenodon macrops.
12. Calotes jerdons. 35. Tropidonotus platyceps.
13. Ophisaurus gracilis. 36. Tropidonotus khasiensis,
14. Varanus bengalensis. 37. Tropidonotus piscator.
15. Tachydromus sexlineatus. 38. Dipsadomorphus gokool.
16. Mabuia macularia. 39. Psamm?dynast.es pulverulentus.
17. Lygosoma indicums. i(l) g"?l/lol’;i"_s pmszln?l‘;nd"
_ . Callophis macclellandsiz.
18. Lygosoma courcyantium, nov 42. Amblycephalus monticola.
OpHIDIA. 43. Trimeresurus monticola.
19. Typhlops diards. 44. Trime~esurus gramineus

[ 37 1
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EMYDOSAURIA.

1. Gavialis gangeticus (Gmel.),
Boulenger, Fauna, p. 3.

Although no specimens of the Gharial were obtainéd, Mr. Kemp
tells me that it is not uncommon at Kobo together with the Gangetie
Porpoise (Platanista gangetica). Apparently the shortnosed Crocodile
(Crocodilus palustris) does not make its way so far up the Brahmaputra,
although it occurs between Mangaldai in the Darrang district and
Gauhati.

CHELONIA.

2. Kachuga tectum (Gray).

Boulenger, Fauna, p. 43 ; Cat. Chelonia Brit. Mus., p. 58 ; Sieben-
rock, Zool. Jakrb. Jena, 1909, suppl. x, p. 454.

A shell and skull of the genus Kachuga were obtained from the
Dihang R. below Pasighat and must be referred to this species. The
shell, however, which measures 21-7 cm. in length, is narrower than is
usually .the case, and Mr. Kemp tells me that the soft parts were deep
olive in life without reddish marks of any kind. Possibly the specimen
represents a local race, but I have examined apparently typical indivi-
duals of K. tectum from N. E. Assam.

The limits of the range of K. tectum are very imperfectly known.
It has been recorded from several localities in central and western India
and certainly occurs in many different parts of the river-systems of the
Indus, Ganges and Brahmaputra. All specimens, however, that I have
examined from central India, although several were labelled K. tectum,
actually represented K. intermedia, a very closely allied and somewhat
variable form that is common all over the Mahanaddi river-system and
also in the lower reaches of the Godavari. I have recently seen large
numbers of this form from Cuttack and Sambalpur in Orissa and find
that the proportions and outlines of the neural plates are so variable
that little reliance can be placed on them in separating the * species ”’
from K. tectum. The skulls of the two forms are identical. The only
constant feature of difference is therefore colouration, and I am inclined
to think that the late Dr. Blanford?! was right in regarding K. tntermedia
as being only a * variety >’ (or, as I would prefer to call it, a subspecies)
of K. tectum. The true K. tectum also occurs, according to Siebenrock,
in Cochin China, Pangshura cochinchinensis, Tirant,? being synonymous.

Mr. Kemp tells me that he could hear of only one land-tortoise
having been seen during the Expedition and that it was not securea.
Terrestrial Chelonia hibernate in northern India, but no species has as
yet been recorded from the Himalayas.

! J.4.8.B., (2) xxxix (1870), p. 339, and xlviii (1879), p. 110.
2 Btudes Div. Miss. Pavie, iii, p. 494 (1904).
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LACERTILIA.
Fam. GECKONIDAE.

3. Gymnodactylus khasiensis (Jerdon).

Boulenger, Fauna, p. 68.

Originally described from the Khasi Hills, this lizard appears to
have a fairly wide range in the mountains of Assam and northern Burma.

Two specimens were taken by Mr. Kemp at Kobo in December
under the bark of a tree, together with a young Ptyctolaemus gularis.
Others were obtained by the 32nd Sikh Pioneers at an altitude of
about 2,000 feet at Upper Rotung.

My own G. himalayicus! is a very closely related species, differing
in its slighter build, more obscure colouration and less compressed digits
and also in having a well-defined triangular patch of enlarged scales
just behind the praeanal pores. This last point, however, is not a very
good character as in some specimens of G. khastensis, of which I have
examined a large series, there is a single enlarged scale, or even a pair
of such scales, in the same position, although in others the scales are
uniformly small.

4. Hemidactylus frenatus, D. & B.

A very common lizard at low altitudes in the E. Himalayas, Assam,
Burma and the Malay Peninsula ; often found in houses.

A specimen was taken on a lamp-post in the streets of Dibrugarh
in November.

5. Hemidactylus bowringii (Gray).

Not uncommon at low altitudes in the E. Himalayas and in Assam
and Burma, this species is occasionally found in houses. It is, however,
more often taken in the jungle.

There is a specimen in the collection from Sadiya.

6. Hemidactylus brookii, Gray.

Hemidactylus gleadovii, Boulenger, Fauna, p. 86, fig. 27.
Hemidactylus brookii, id., Ann. Mag. Nat. Hist., (7) i, p. 123 (1898),
and Annandale, Rec. Ind. Mus., vii, p. 45 (1912).

This species, which is one of the commonest house-lizards all over
the plains of India (in northern Madras certainly the commonest), has
a very wide distribution in the tropies but apparently avoids mountain-
ous regions. The highest altitude from which I have seen a specimen
is 4,500 ft., and this was on the isolated mountain Parésnath in Chota
Nagpur, now in the new Province of Bihar and Orissa. Several speci-
mens were obtained at Sadiya.

1 J.4.8.B., 1906, p. 287, and Rec. Ind. Mus., I, p. 152, pl. vi, figs. 1, la, 10, 1c, 1d
(1907).
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H. brookis is by no means always domestic in its habits, but indi-
viduals found living wild among rocks or in jungle are as a rule darker
in colour and somewhat stouter in form than those which inhabit human
dwellings. In either case the species is mainly nocturnal.

H. subtriedroides' from Upper Burma only differs from H. brookis,
of which it should probably be regarded as a variety, in its rather stouter
habit and much larger dorsal tubercles. The tubercles are extremely
variable in size éven within the strict limits of H. brookii, and less fre-
quently vary also in number. There is in the Indian Museum a speci-
men from Bangalore on which there are only two dorso-lateral rows
of tubercles on each side, the middle region of the back being perfectly
smooth. This individual was taken by myself, together with a normal
one, on the post of a railing.

7. Hemidactylus platyurus (Schneid.).

This gecko is common in the E. Himalayas, in which it is found
as a rule at rather higher altitudes than the two preceding species. It
is widely distributed in the Indo-Malayan and Malayan countries. So
far as I am aware the western limit of its range is situated in Nepal, my
own H. nepalensis? being undoubtedly synonymous. In the Darjiling
district H. platyurus is often found in houses, but it is naturally an in-
hahitant of tree-trunks.

An unusually dark specimen was taken by Mr. Kemp at Pasighat
under the bark of a tree.

Fam. AGAMIDAE.

8. Draco maculatus (Gray).

Boulenger, Fauna, p. 112.

This species is widely distributed in Assam, Burma, the Malay
Peninsula and Yunnan, the western limit of its range being situated
near the point in Assam north of the Brahmaputra at which that river
bends southwards. There are three specimens in Mr. Kemp’s collect-
ion :—

16881 Janakmukh (alt. 600 ft.) Capt C. E. Edward-Collins.
16882 Yembung (alt. 1,100 ft.) :

“ found in a hut in camp.” S. W. Kemp.
16997 Pasighat (alt. 500 ft.) W. Cave-Brown.

Mr. Kemp describes the colouration of No. 16882, an immature
male, as follows :—*“ Colour of back mottled warm brown, dark brown
and black. Neck above with two elliptical black markings and a pair of
black spots. ¢ Wings ’ above orange-brown. Belly dull greenish yellow ;

1 Annandale, Ann. Mag. Nat. Hist., (7) xv, p. 29 (1905), and J.4.8.B., 1905, pl. ii,
fig. 1.
2 Rec. Ind. Mus., i, p. 151, pl. vi, figs. 2, 2a, 2b, 2¢ (1907).
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bright yellow beneath and on either side of pouch. ‘ Wings > beneath
dull yellowish green, the orange colouring having a tendency to show
through. Lateral neck-flaps orange beneath. Predominant headcolour
very dark brown.”

The only other species of Draco és yet found in Assam is I. norvillsz,
Alcock,! a single specimen of which, now in the Indiah Museum, was
taken at Dum Duma in N.-E. Assam some years ago. This species
is closely related to D. blanfordii, Boulenger, from which it differs in
having the tympanum completely covered with small scales. From
D. maculatus it is easily distinguishied by its longer snout andsby the
broad patches of enlarged scales scattered on each side of the back along
the base of the alar membrane.

9. Ptyctolaemus gularis, Boulgr.

Boulenger, Fauna, p. 117 ; Annandale, J.4.8.B., 1905, p. 85 ;
Wall, Journ. Bomb. Nat. Hist. Soc., xviii, p. 505.

This is a very rare lizard in collections. I have only seen three
specimens hitherto, two of them from Assam N. of the Brahmaputra.
Major F. Wall, however, states that the speeies is common at Shillong
in the Khasi Hills (4,900 f¢.) and our third specimen is from that locality.
The western limit of its range is apparently the same as that of Draco
maculatus. It is possible that both will be found in the Buxa duars ;
we have both in the Indian Museum from Goalpara (Dhubri). Ptycto-
laemus is certainly not indigenous in Calcutta.

Mr. Kemp found a very young specimen at Kobo in November ;
although probably not long hatched (or born), it bore the characteristic
grooves on the side of the neck. Adults were taken at Kobo by Capt.
de Courcy and at Rotung by Mr. Kemp, who did not obtain the species
at altitudes of over 1,300 ft.

10. Acanthosaura minor (Gray).

Boulenger, Fauna, p. 127.

This species is known from both Sikhim and the Khasi Hills. It
is, however, rare in the Darjiling district. A small specimen was obtain-
ed at Upper Rotung (alt. ca. 2,000 ft.) in January.

11. Calotes versicolor (Daud.).

Boulenger, Fauna, p. 135, fig. 42 ; Annandale, Rec. Ind. Mus.,
vil, p. 46.
The only specimen in the collection is a very young one obtained
at Sadiya.

1 J.4.8.B., (2) Ixiv, p. 14, pl. iii (1895).
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12. Calotes jerdonii, Giinth.
Boulenger, Fauna, p. 137.

Common in the Khasi Hills ; Col. Godwin-Austen obtained speci-
mens in the Dafla Hills to the west of the Abor country, in which Mr.
Kemp collected it at Komsing, Yembung and Balek. Both his speci-
mens and Col. Godwin-Austen’s are quite typical.

Fam. ANGUIDAE.

13. Ophisaurus gracilis (Gray).
Boulenger, Fauna, p. 159, fig. 47.

A common species in the E. Himalayas at altitudes of between
4,000 and 5,000 ft.; it also occurs in the Khasi Hills, in Upper Burma
and Yunnan and probably in the hills of Pegu.

A number of individuals of different ages were taken in the neigh-
bourhood of Upper Rotung and Upper Renging (2,000—2,150 ft.) by
the 32nd Pioneers while road-making. Thé large specimens have the
back of a bright brick-red with very conspicuous blue cross-bars ;
on the tail the red fades to dull brown. The young are white with two
blue-black stripes down each side and a somewhat indistinct and broken
mid-dorsal stripe of the same colour ; the latter is crossed at intervals
by transverse rows of very small black spots, and there are rather larger
black spots scattered on the lips and snout.

Fam. VARANIDAE.

14. Varanus bengalensis- (Daud.).

All over India and Ceylon except at high altitudes ; also in Upper
Burma.

A skin was obtained at Kobo by Col. (now Brigadier-General) D.C.F.
Macintyre and presented by him to the Indian Museum.

Fam. LACERTIDAE.

15. Tachydromus sexlineatus, Daud.

Boulenger, Fauna, p. 169 ; Fasciculi Malayenses, i, p. 158 ; Annan-
dale, J.4.S.B., 1905, p. 140.

This lizard is widely distributed in the damper parts of the Oriental
Region. It is not found in Peninsular India.

A specimen was taken at Janakmukh (alt. 600 ft.) under the bark

of a tree in December. It was probably hibernating, as the species is
usually found among long grass.
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Fam, SCINCIDAE.

16. Mabuia macularia (Blyth).

A very common skink all over the plains of India, Burma and Ceylon.
Two specimens were taken at Sadiya in November, “ under chips of
wood.”’

17. Lygosoma indicum (Gray).

Lygosoma indicum and L. zebratum, Boulenger, Fauna, p. 195.
Lygosoma indicum, id., Ann. Mus. Genova (2nd ser.), xiii, p. 319.

A very common species in the foot-hills of the E. Himalayas and also
m hilly country in Assam and Burma.

Specimens were taken under stones in the neighbourhood of Roturg
and Upper Rotung (1,300 to 2,000 ft.) in December, January and March.

18. Lygosoma courcyanum, Sp. DOV.

(Plate v, fig. 5.)

Subgenus Hinulia. Allied to L. (Hinulwa) cacharense! from Assam
but much more slender and with shorter limbs.

Habit slender, lacertiform ; the distance between the axilla and the
groin nearly twice that between the tip of the snout and the fore limb.
Tail nearly twice as lorig as head and body. Total length 100 mm.

Head small, narrow, triangular ; snout pointed ; loreal region verti-
cal ; lower eye-lid scaly ; ear-opening subcircular, much smaller than
eye, without lobules ; nostril pierced in a single nasal. Rostral much
broader than deep, forming an extensive suture with fronto-nasal ;
fronto-nasal undivided, much longer than praefrontals ; no supranasals ;
praefrontals separate short ; frontal shorter than its distance from
tip of snout, a little shorter than the parietals ; its greatest breadth
to its length as 7 to 9 ; parietals not meeting behind interparietal, form-
ing a lengthy suture ; interparietal small ; a single pair of enlarged
nuchals ; 4 large, subequal supraoculars ; 7 upper labials, 4th, 5th and
6th under eye.

Scales of body smooth, imbricate, in 24 rows ; the ventrals slightly
larger than the dorsals ; two large praeanals.

Limbs short but well-formed, separated by a considerable distance
where adpressed. Toes not compressed, of moderate length ; 11 smooth
lamellae under 4th toe.

Colouration.—Dorsal surface olive-brown minutely speckled with
black ; tail rather darker than back ; a narrow pale band extending on
each side from above the eye to the base of the tail ; a rather broader
black band running immediately below it ; sides yellowish speckled
with black ; lateral surface of tail suffused with slate grey ; vential
surface yellowish, speckled with slate-grey on tail.

1 Annandale, J.4.8.B8., 1905, p. 145.
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Dimensions of type :—

Total length . . 100 mm.
Length of head and body . . 3
Length of head 8
Breadth of head . .. 4
Fore limb 9
Hind limb 13

Type.~No. 16900 in the Indian Musuem register of Reptiles and
Batrachia.

Habitat.—Two specimens were taken by Capt. the Hon. M. de
Courcy, one at Rotung (1,300 ft.), the other at Upper Rotung (ca. 2,000 ft).

OPHIDIA.

Mr. Kemp asks me to state that a very large proportion of thé
snakes in his collection were captured by the officers and men of the
32nd Sikh Pioneers at the instance of Capt. the Hon. Mcde Courcy. They
were found while road-making, chiefly in December and January, and
were probably hibernating at the time. Other snakes were presented

by Capt. J. S. O’Niell, Capt. F. H. Stewart and Capt. R. S. Kennedy of
the Indian Medical Service.

Fam. TYPHLOPIDAE.

19. Typhlops diardi, Schleg.
Boulenger, Fauna, p. 238, fig. 70.

A considerable number of specimens of this éommon Himalayo-
Burmese species were taken at Kobo, Pasighat, Janakmukh and Balek,
several of them having been found crawling about on the surface in
camp after rain. ‘

T. dvard:i occurs all over Assam and Burma and is also found in
the Himalayas, Siam and other adjacent countries.

20. Typhlops tephrosoma, Wall.

Wall, Journ. Bombay Nat. Hist. Soc., xviii, p. 314.

A small specimen taken by the 32nd Sikh Pioneers at Janakmukh

agrees well with Major Wall’s description of the type from the Khasi
‘Hills.

21. Typhlops diversiceps, sp. nov.

(Plate v, fig. 1.)

This species belongs to the same group as T braminus and T bed-
domii, but the anterior nasal is not in contact with the praeocular and
the posterior nasals do not meet behind the rostral. A

Snout rounded, projecting. Nostril lateral, nasal completely
divided ; rostral barely reaching the level of the eyes, not half as wide
as snout ; upper head-scales about twice as large as body-scales, trans-
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Verse ; antetior nusal widely separated from praeocular, in contact
with first labial below ; posterior nasal much larger, in contact with
second labial, not meetmg its fellow on the top of the head ; eyes moder-
ately distinct ; praeocular larger than ocular, in contact with second and
third labials ; ocular in contact with third and fourth labials ; 4 upper
labials. Diameter of body 40 times in total length ; tail longer than
broad, ending in a minute spine ; 18 scales round body.

Colour dark olive-brown, slightly paler on ventral surface. Dorsal
surface of head chestnut, ventral surface pale yellow ; the latter shade
extending upwards on either side to the level of the eyes in the form of
a narrow triangle, very clearly defined posteriorly on the throat.

Length 160 mm. : length of tail 3 mm.

Type.—No. 16864, Ind. Mus.

Locality.—Pasighat (500 ft.) 25-iii-12. (Capt. R. 8. Kennedy,
I.M.S.)

Fam. COLUBRIDAE.
Subfamily CoLUBRINAE.

22. Trachischium monticola (Cantor)
Boulenger, Fauna, p. 286.

A common snake in the hills of Assam, less abundant in the E.
Himalayas. Ten specimens were taken by the 32nd Sikh Pioneers
while road-making in the neighbourhood of Uprer Rotung (alt. ca. 2,000
ft.) in January. Capt: de Courcy took another in the Sirpo valley near

Renging.
23. Blythia reticulata (Blyth).
Boulenger, op. cit., p. 287, fig. 92.

Three specimens were taken st Upper Renging, at Upper Rotung
and in the Sirpo valley near l.erging. The species, which is the only
one in the genus, is characteristically Assamese. Fresh adult specimens
are almost black in colour witu a beautiful deep-blue iridescence, the
pale markings becoming incoaspicuous with age.

Aproaspidops, gen. nov.

The new genus is allied to Trirhinopholis and Playiopholis, Boulen~
ger, both of which are only known from Burma. It thus belongs to a
peculiar little group of monotypic genera that includes Blythia and the
two just mentioned and inhabits hilly country in Burma ahd Assam.
Aproaspidops can be recognized easily by the fact that there is an azy-
gous shield between the rostral and the supranasals and also a small
postnasal on each side. There is no praeocular and no loreal, unless the
latter name should be applied to the small scale I have called the post-
nasal,

L2
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Maxillary moderate, with about 20 teeth, which decrease slightly
in size from before backwards ; mandibular teeth similar to maxillary.
Head not distinet from neck ; eye small, with round pupil ; nostzil
pierced between two nasals, the posterior of which is followed by a small
scale (postnasal) in contact with the supranasal, praefrontal and first
upper labial. Praefrontal entering the eye and in eontact with upper
labials ; no praeocular ; rostral separated from supranasals by a tri-
angular azygons shield. Scales smooth, witheut apical pits, imbricate,

i 12 straight rows ; ventrals rounded. Tail short ; subcandals in two
“IOWS¢

24. Aproaspidops antecursorum, sp. nov.

(Plate v, fig. 2.}

Snout moderate, rounded. Rostral much wider than deep, just
visible from above, much deeper than the shield which separates it from
the supranasals ; the laster completely divided, about half as long as
the praefrontals, which are also completely divided ; frontal about
11 times as long as broad, about as long as its distance from the snout,
much shorter than the parietals. Nostril between two small, deeply
concave scales, separated from the first labial ; postnasal triangular,
smaller than the two nasals of one side together. Praefrontal in contact
with second and third upper labials, the latter and the fourth entering
the eye; no subocular ; a single large postocular ; supraocular much
fonger than deep ; 6 upper and 6 lower labials; loreals 1+2. Two
pairs of chin-shields, posterior pair very short, in contact with the fourth
pair of labials ; the first pair in contact with three pairs of labials, first
pair of labials forming a long suture behind the mental. Ventrals 136 ;
subcaudals 16 ; anal divided ; tail ending in a sharp spine.

Colour dark olive, each body-scale with a slightly darker border ;
ventrals and subcaudals with pale borders ; an incomplete white collar
extending over the greater part of the neck on each side some distance
behind the gape.

Length 162 mm. : Iength of tail 12 mm.

Type.—No. 16844, Ind. Mus.

Locality.—Janakmukh, 600 ft.: 13-xii-11.

The single small, perhaps immature, specimen was taken by the
32nd Sikh Pioneers while road-making. It closely resembles young
Blythia reticulale in appearance but can easily be distinguished by its
cirenlar pupil and by the extra scales behind the rostral and the nasals.

25. Polydontophis collaris (Gray).
Boulenger, op. cit., p. 302.

A common snake all over the Himalayas up to 10,000 feet, in Assam,
Upper Burma, etc. Specimens were taken in the Sirpo valley near
Renging and at Kebo by Capt. de Courcy. They represent the typical
frrm.
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26. Ablabes porphyraceus (Cantor).
Boulenger, op. cit., p. 308.

A common Malayo-Himalayan snake probably not found at great
altitudes. Specimens were taken at Balek and between Kalek and
Misshing by Capt. Wilson and Mr. Kemp respectively.

27. Ablabes pavo, sp. nov.

(Plate v, fig. 3.)

A magnificent species easily recognized by the large black and
yellow ocelli on its back, but also to be distinguished by numerous scale-
characters, notably by the large number of ventrals.

Rostral much wider than deep, visible from above; supranasals
distinct, about half as long as praefrontals, which are also distinct ;
frontal 1} times as long as broad, a little shorter than its distance from
the tip of the snout, almost as long as the parietals ; nasal completely
divided, extending backwards as far as the suture between the second
and third labial ; no distinct loreal ; a single praeocular ; two post-
oculars, only the upper one in contact with the parietal ; 7 upper labials,
the third and fourth entering the eye ; temporals 2+2 ; the shields on
the sides of the head minutely pitted ; two pairs of chin-shields, the
anterior pair in contact with three pairs of labials, the posterior pair in
contact with only one pair. Scales in 19 rows. Ventrals 233 ; sub-
caudals 80 ; anal and subcaudals divided.

Colour.—Sides and back pale bluish grey, each scale bearing an
irregular patch of peach colour ; back ornamented with a row of large
black longitudinally oval rings, each with a yellow centre and separated
one from another by only a short interspace ; on the tail the yellow
centres of the rings break up into small spots and finally at the up, dis-
appear altogether ; about 50 rings in all; sides with irregular zig-zag
black, yellow-edged vertical bars ; ventral surface yellowish with numer-
ous black cross-bars which are usually interrupted in the middle line ;
head black with a broad yellow bar across the snout, a second across the
vertex behind the eyes and a third across the nape, the two latter being
A-shaped ; lips, chin and throat yellow with large black spots.

Length 640 mm. : length of tail 108 mm.
Type.—No. 16797, Ind. Mus.

Locality—Upper Rotung ; taken by 32nd Sikh Pioneers while road-
making, 13-xii-IL.

28. Ablabes frenatus (Giinth.).
Boulenger, Fauna, p. 306.

A characteristic Assamese species. Thrce specimens were taken
at Upper Rotung (2,000 ft.) in January. Two were found while road-
making, while one was sitting coiled up in the middle of a path.



48 Records of the Indian Museum. [ Vor. VIII,

29. Simotes albocinctus (Cantor).

Boulenger, Fauna, p. 312.

Not uncommon in the hills of Assam and Burma. Walll has des-
cribed, under the name juglandifer, a peculiar variety dlstmgulshed
mainly by colouration but now regarded by him as a distinct species.
It is from the E. Himalayas and Assam. Specimens of the typical
form were taken by Capt. de Courcy at Kobo and in the Sirpo valley
near Renging.

30. Oligodon erythrorhachis, Wall.

Wall, Journ. Bombay Nat. Hist. Soc., xix, p. 923, pl.

Two specimens from Upper Rotung (alt. ca. 2,000 ft.) taken in
December by the 32nd Sikh Pioneers must be referred to this species.
Both, however, differ in colouration from the type. The smaller speci-
men measures 300 mm. in length and is of a brick-red colour with numer-
ous white, black-edged cross-bars on the body and tail. There are faint
traces of a dark mid-dorsal line and the head and ventral surface are
marked as in Major Wall’s figures. The second specimen is larger,
measuring 510 mm., and differs from the smaller one in being of a deep
erimson colour and havmg the cross-bars on the body and tail relatively
broader and slate-grey instead of white.

31. Zamenis mucosus (Linn.).

Boulenger, Fauna, p. 324.

A small specimen of the Common Rat-Snake was taken at Janak-
mukh by Capt. O’Neill.

32. Coluber. taeniurus (Cope).

Boulenger, Fauna, p. 333 ; Fascic. Malay., 1, p. 162.

Two specimens were taken in January at Upper Rotung by the
32nd Sikh Pioneers while cuttmg a road. The species has a somewhat
eurious distribution, ranging from Darjiling into net on]y south-western
but also northern China. In the Malay Peninsula it is usually found
in caves feeding on bats. Cavernicolous individuals are always very
pale in colour, but it is by no means certain that this is not due to the
direct effect of lack of light on the organism.

33. Dendrophis gorei, Wall.
Wall, Journ. Bombay Nat. Hist. Soc., xix, p. 829, pL; fi. 1-3 (1910).

T doubt whether this is more than a local race of D. pictus peculiar to
the north-east corner of Assam and the nelghbourmg foot-hills. There

1 Journ. Bombay Nat. Hist. Soc., xix, pp. 3, 8, and xx, p. 1162, fig.
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are three specimens in the Abor collection which agree well with Major
Wall’s specimen from Dibrugarh now in the collection of the Indian
Museum. They are from Kobo (400 ft.), from between Janakmukh and
Balek and from the Siyom valley below Damda (ca. 1,400 ft.).

34. Pseudoxenodon macrops (Blyth).

Boulenger, Fauna, p- 340.

A specimen was taken near Sidi stream (alt. ca. 2,000 ft.) by the
32nd Sikh Pioneers. The species is very common in the Darjiling dis-
trict from the base of the foot-hills up to 5,000 ft., occurring also in the
hills of Assam and Burma but apparently in smaller numbers.

35. Tropidonotus platyceps, Blyth.

Boulenger, Fauna, p. 344.

A very variable species common in the Himalayas up to 10,000
ft. ; also occurs in the Khasi Hills and the mountains of Burma. A
specimen was taken at Upper Rotung.

36. Tropidonotus khasiensis, Boulgr.

Boulenger, Fauna, p- 344, and Ann. Mus. Genova (2nd ser.), xiii,
p- 322. -
A scarce species hitherto only found in the Khasi and Karin Hills,
Onc was taken at Rotung by Capt. de Courcy.

37. Tropidonotus piscator (Schneid.).
Boulenger, Fauna, p. 349.

Young specimens of this very common and widely distributed species
were taken at Rotung and Upper Rotung (1,300 and ca. 2,000 ft.). It
occurs in the W. Himalayas up to at least 4,500 ft.

Subfamily DIPSADOMORPHINAE.
38. Dipsadomorphus gokool (Gray).

Dipsas gokool, Boulenger, Fauna, p. 360.
Dipsadomorphus gokool, id., Cat. Snakes Brit. Mus., iii, p. 64 (1895).

A specimen was taken at Dibrugarh. It is not improbable that
this snake is actually restricted to Assam, for Cantor’s localities are
notoriously inaccurate and the record of this species from Penang appa-
rently rests on a specimen from his collection in the British Museum,
Bengal and Assam were not clearly distinguished by many of the older
naturalists who wrote on Indian reptiles.
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39. Psammodynastes pulverulentus (Boie).
Boulenger, Fauna, p. 363, and Cat. Snakes Brit. Mus., iii, p. 173.

Specimens, 8 in all, were taken at the following places during the
Expedition :—Kobo, Balek, Rotung, the Sirpo valley near Renging
and Renging. The species is widely distributed in the damper parts
of the Oriental Region but does not occur in Peninsular India. Mr.
Kemp's series exhibits a remarkable range of colour-variation, no two
individuals being precisely alike in colouration.

40. Dryophis prasinus, Boie.

Boulenger, Fauna, p. 369.

A widely distributed species in the E. Himalayas, Assam, Burma,
Indo-China and Malaysia. Specimens were taken at Janakmukh by
Capt. O’Neill and Capt. de Courcy, at Rotung by Capt. F. H. Stewart
and at Balek by Capt. Wilson. All belong to the typical leaf-green
form.

Subfamily ELAPINAE.
41. Callophis macclellandii (Reinh.).
Boulenger, Fauna, p. 885, and Cat. Snakes Brit. Mus., iii, p. 398,

A very common snake in the hills of Assam, occurring also in the
E. Himalayas, Burma, 8. China, etc. Two specimens of the typical
form were taken at Upper Rotung (2,000 ft.) by the 32nd Sikh Pioneers.

Fam. AMBLYCEPHALIDAE.

42. Amblycephalus monticola (Cantor).

Boulenger, Fauna, p. 415.

This snake, which occurs in the E. Himalayas, the hills of Assam
and the Nicobar Is., is evidently very common in the Abor foot-hills,
The 32nd Sikh Pioneers took 12 specimens of different sizes while road-
making in the neighbourhood of Upper Rotung in January. They
also caught specimens at Rotung and in the Sirpo valley.

Fam. VIPERIDAE.

43. Lachesis monticola (Giinth.).

Trimeresurus monticola, Boulenger, Fauna, p- 426.
Lachesis monticola, td., Cat. Snakes Brit. Mus., iii, p. 548.

Widely distributed in the E. Himalayas, the mountains of Assam,
Burma and Yunnan and in hilly districts of the Malay Peninsula. Two
specimens were obtained, one at Rotung, the other at Upper Rotung.
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Mr. Kemp tells me that he heard it stated on several occasions that
Russel’s Viper (Vipera russeli) occurs in the Abor country but that these
statements probably referred to T'rimeresurus monticola.

44. Lachesis gramineus (Shaw).

Trimeresurus gramineus, Boulenger, Fauna, p. 429.
Lachesis gramineus, id., Cat. Snakes Brit. Mus., iii, p. 554.

A small specimen of the typical green form was taken at Kobo
by Capt. Mitchell. The species is common in the hills of Assam, Burma,
Malaysia, etc. and also occurs in the Himalayas.

Part II.—_GEOGRAPHICAL.

The following species are only represented in Mr. Kemp’s collec-
tion by specimens obtained at Dibrugarh or Sadiya or observed or caught
in the Dihong R. :—Gavialis gangeticus, Kachuga tectum, Hemidactylus
Jrenatus, H. bowringii, H. brookii, Calotes wersicolor, Mabuia macularia
and Dipsadomorphus gokool. These 8 species cannot, therefore, be
regarded as having been proved to be inhabitants of the Abor foot-hills.
The Indian Museum is, however, fortunate in possessing the collection
of reptiles made in the Dafla foot-hills, which are situated a short distance
to the west of the Abor country, by Col. Godwin-Austen many years ago,
and it will add interest to geographical speculations about the fauna
of the latter country if we combine the list of Mr. Kemp’s collection
with one of that obtained by Col. Godwin-Austen.

GEOGRAPHICAL LiST OF THE REPTILES KNOWN FROM THE
HimarLayaN Foor-mHILLS E. oF BHUTAN.

Name. Assam. Sikhim. Burma. REMARKS.

Nicoria tricarinata .o X . .. Taken by Col. Godwin-
Austen in the Dafla
Hills ; also known
from Assam north
of the Brahmaputra
and from Chota Nag-
pur in Peninsular

India.
GQymnodactylus khasiensis X . X Khasi Hills and Upper

Burma.
Hemidactylus frenatus .. X X X Common in the Malay

Peninsula ; taken in
the Dafla Hills;
very widely distri-
buted.
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Name.

Assam.

Sikhim.

Burma.

REMARKS.

Hemidactylus platyurus ..

Draco maculatus

Ptyctolaemus gularis

Acanthosaura minor
Calotes jerdonst .s
Japalura andersoniana*?

Salea austeniana*?

Ophisaurus gracilis

Varanus bengalensts

Tachydromus sexlineatus

Lygosoma indicum

Lygosoma  courcyanum,*
sp. nov.

Lygosoma albopunctatum

Typhlops braminus .

The Himalayas from
the Nepal Valley
eastwards ; also Cey-
lon, Malayasia, etc.

Malaya Peninsula, W.
China, etc.

Assam N. of Brahma-
putra and Khasi
Hills.

E. Himalayas and
Khasi Hills.

Khasi Hills; both
Dafla and Abor Hills.

Only known from the
Dafla Hills,

Ditto.

Perhaps only in Upper
Burma.

I cannot find any re-
cord of the occur-
rence of this com-
mon Indian species
in Sikhim, but it
probably does occur
there.

I have not seen this
species in the Hima-
layas, but it is said
to occur in Sikhim :
it is also found in S.
China, the Malay Pen-
insula, etc.

A common species in
Burma, not known
from the Malay
Peninsula.

Only known from the
Abor Hills.

Also from Peninsular
India, Malay Penin-
sula, etc.

Very widely distri-
buted ; known from
the Dafla Hills.

1 Annandale, J.4.8.B., 1905, p. 86.

3 1d., Rec. Ind. Mus., II, p. 37 (1908).
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Name, Assam. Sikhim. Burma. REMARKS.
Typhlops tephrosoma X . . Only knewn from the
YPHers P Khasi Hills.
Typhlops diardi X X b ¢ Also in Indo-China,
Siam, ete.
Typhlops diversiceps,*
ypsp. nov. . . .. Only known from the
Abor Hills.
TFrachischium moniicola .. ) { x . Common in the E.
Himalayas and the
hills of Assam.
Aproaspidops  anlecurso-
rum,* gen. nov. e . . Genus only known
from the Abor Hills.
Blythia reticu’ata X . . Common in the hills of
Assam.
Polydontophis collaris X X X Also in W. Himalayas
and S. W. China.
Ablabes porphyraceus X X X Also in Yunnan, Ma-
lay Peninsula, Su-
matra, ete.
Ablabes pavo, sp. nov. .o .. Only known from the
Abor Hills.
Ablabes frenatus X . Hills of Assam.
Simotes albocinctus X X X Common in Assam.
Oligodon erythrorhackis .. X . . Hitherto only known
from hills S. of Brah-
maputra.
Zamenis mucosus b ¢ x 4 A  widely distributed
Oriental species.
Coluber taeniurus b ¢ X X From the E. Hima-
layas to  Yunnan;
the Malay Penin-
sula ; also Manchuria
and Indo-China.
Dendrophis gorer b ¢ . . Only known from the
N. E. corner of
Assam.
Pseudorerodon macrops .. X X X Hill species but not
found at great alti-
tudes.
Tropidonotus platyceps X x X Found wup to 10,000 ft.
i tus khasiensis .. X . X Found in XKarin and
Tropidonotus Ehas Khasi Hills.
Tropidonotus piscator x x ° X Widely distributed in

Oriental Region.
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Name. Assam. Sikhim. Burma., REMAREKS.

Psammodynastes pul- .

verulentus. X x X Also in Indo-China,
Siam, the Malay Pen-
insula and Archi-
pelago, ete.

Dryophis prasinus . 4 X X Ditto.

Callophi.; macclellandis .. x x X Also in Nepal, S.
China, ete.

Amblycephalus monticola X X .e Also in Nicobars.

Trimeresurus monticola .. X X X Also in Yunnan, Malay

Peninsula, etc.

Trimeresurus gramineus X X X Also in Siam, S. China,
Indo-China, the Ma-
lay Peninsula and
Archipelago.

The only tortoise in this list (Nicoria® tricarinata) is one of a small
group of more or less terrestrial Chelonia that occur both in Chota Nagpur
in Peninsular India and in the northern part of Assam but apparently
not in any intermediate locality. It is, however, evident that we know
as yet very little about the distribution of the Indian land-tortoises.

The genera of lizards and snakes that are known to occur in the foot-
hills N. of the Brahmaputra and E. of Bhutan are for the most part wide-
ly distributed. Only one appears to be endemic, viz., the new genus
Aproaspidops, which is allied to the Burmese genera T'rirhinopholis? and
Plagiopholis®. The genera Blythia and Ptyctolaemus are characteristically
Assamese, while Pseudozenodon, Japalura and Draco are restricted to
the damper parts of the Oriental Region, the last-named being a character-
istically Malaysian genus also found in 8. India, while the two first are
essentially continental in distribution. The genus Salea only occurs
in the foot-hills E. of Bhutan, in Lower Burma and in S. India, being
thus almost analogous in its range to the Ranid genus Micrizalus.

If we separate out the 42 species in the list into geographical groups
as was done in the case of the Batrachia (p. 34 antea) we find that the
following percentages can be calculated :—

I. Species of wide distribution in the Himalayas,
Assam, Burma and Indo-China or
Malaysia 16 =389%,
II. Species of very wide general distribution 6=149,

1 Stejneger (Proc. Biol. Soc. Wash., xv, p. 238 (1902), and Siebenrock (Zool. Jahrb.
Jena, 1909, suppl. x, p. 494) point outethat by the strict letter of the law of priority the
name of this genus should be Geoemyda.

¢ Boulenger, Cat. Snakes Brit. Mus., i, p. 419,

3 Id., ibid., p. 30L
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I1I. Apparently endemic species e 6=149,
IV. Species only known hitherto from Assam 7=16-59
V. Assamo-Burmese species 3= 179,
VI. Himalayo-Assamese species 3= 7%

VII. Species only known from Assam and Peninsular
India 1=2-69,

‘There are no exclusively Himalayan species in the list and none
that have hitherto been known only from Burma. If we compare this
analysis with that of the Batrachian fauna of the Abor Hills published
on p. 35 of this volume, the chief apparent difference is that the endemic
forms appear to be fewer and the representatives of what I have called
elsewhere the Malayo-Himalayan fauna much more numerous. This
may be due in part to the fact that the lizards and snakes of Assam are
much better known than the frogs and toads, and in part to the wider
distribution of species in the former groups. In the main the results
are strictly comparable in what may be regarded as their essential feature,
viz., in illustrating the non-Himalayan nature of the Abor fauna. Un-
fortunately we know almost nothing of the reptiles and Batrachia of
Bhutan, but the little that we do know would suggest that the eastern
boundary of the true Himalayan fauna is fcrmed by the R. Tista, which
flows down south through the Himalayas to the west of Bhutan. This
river, at any rate in its present course, is apparently a much more ancient
one than the existing Brahmaputra.

The reptiles of the extreme east of the Himalayas, although they
have strong Assamese affinities, are by no means identical with those
of the Kpasi Hills. It is particularly noteworthy that the species of
‘Japalura which occur in the Dafla Hills is not nearly so closely related
-to the common J. vartegata! of Sikhim as that species is to J. planidorsata
.of the Khasi Hills, and none of the six apparently endemic species
have, so far as we are aware, close allies in the other mountains of
Assam.

We may say therefore that the reptiles of the Abor foot-hills agree
with the Batrachia in differing considerably from those of the foot-hills
immediately to the west of Bhutan and in including a well-marked
endemic element, but that they appear to be more closely connected
with the fauna characteristic of the damp jungles of the E. Himalayas,
Assam, Burma, Indo-China and the Malay Peninsula. It is to this
fauna that it is convenient to apply the term ‘‘ Malayo-Himalayan.”
Probably the comparative dryness of the forests on the foot-hills west
of Nepal has prevented many damp-loving animals of Malayan origin
from penetrating further afield in a westerly or north-westerly direct-
ion, while a smaller contingent has been stayed by the course of the R.
Tista.

1 T was wrong in stating that this species occurs in Assam (J.A.S.B., 1903, p. 92),
baving Leen misled by hadly preserved specimens of J. planidorsata.
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APPENDIX.
DESCRIPTIONS OF THREE NEW INDIAN LIZARDS.

As a matter of convenience I take this opportunity to describe three
lizards, one of which is of particular interest in connection with the
Abor fauna in that it comes from the Bengal frontier of Bhutan. The
other two are from the Bombay Presidency and Sylhet respectively.

Hemidactylus platyceps, sp. nov.
Habit slender ; depressed ; size small.

Head narrowly ovoid, strongly depressed and very shallow ; snout
bluntly pointed, about as long as distance between eye and ear ; eye
small ; ear-opening minute, longitudinally oval. Rostral much more
than twice as broad as deep, feebly cleft above ; nostril between rostral,
first labial and three small scales ; 9 upper, 7 lower labials ; snout covered
with strongly keeled granules, rest of head with smaller and slightly
irregular convex granules ; two pairs of chin-shields, followed on each
side by several irregular scales ; first pair of chin-shields forming a long
suture behind mental ; throat-scales small, smooth, imbricate.

Scales.—Back covered with small convex granules of somewhat
unequal size, with 12 longitudinal rows of much larger strongly keeled
tubercles ; these much larger than ear-opening ; dorsal surface of limbs
covered with unequal keeled granules; ventral scales rather large,
smooth, imbricate ; tail covered above and below with smooth imbricate
scales which are a little larger on the ventral than on the dorsal surface.

Limbs short, the adpressed hind limb barely reaching the axilla.
Fingers and toes short, free ; 8 lamellae under 4th, 4 under inner toe.
Distal joint of inner digit extremely short.

Ta:l short, somewhat depressed as a whole, triangular in vertical
gection.

Colouration.—Dorsal surface dull olivaceous, with a dark longi-
tudinal line extending on either side from the tip of the snout above the
eye to the base of the tail ; thisline followed below by a pale one and
then by a second dark one ; two very narrow dark lines separated by
a pale interspace below the second broader one on the sides of the belly ;
tail dark olivaceous ; ventral surface yellowish green, suffused with dark
olivaceous on the tail..

Total length 70 mm,
Length of head and body 33 ,,
Length of tail 37 ,,
Length of head . . 10 ,,
Length of fore limb .. .. .. 10 ,,

Length of hind limb . « 8,
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. I{abitat.—Bilimora, Bombay Presidency (T'. Bainbrigge Fletcher),
3-ii-11,

Type.—No. 17020, Ind. Mus. ( 2 ).

We are indebted to Mr. T. Bainbrigge Fletcher for the unique speci-
men of this curious little lizard, which appears to be very distinct from
any hitherto described. It belongs to the section of the genus typified
by H. frenatus, D. & B., and is perhaps nearer the S. Indian T. reticulatus,
Beddome, than any other species. It may be distinguished from that
form by its flattened head, broad rostral and longitudinal dark stripes.

Japalura bengalensis, sp. nov.
(Plate v, fig. 47)

Japalura yunnanensis, Annandale (nec Anderson), J.4.S.B., 1906,
p. 288.

In the paper cited I referred to the specimen here described as the
male of Japalura yunnanensis, Anderson, but having since had an oppor-
tunity of examining an example of that species and having partially
dissected the one from Buxa, I find that the latter is a female and
differs from the Chinese form. It may be described as follows :

Habit stout ; body moderately compressed ; size large.

Head triangular ; its dorsal surface sloping downwards and forwards
from behind the eyes, slightly concave between the orbits ; scales of
dorsal surface irregular, keeled; largest on snout ; 9 upper and 9 lower
labials ; snout longer than diameter of eye, bluntly pointed. A small
gular pouch, no transverse fold across the throat.

Scales of back and sides small, almost granular, mixed with much
larger keeled scales which tend to be grouped in small patches ; no
dorso-lateral rows of enlarged scales ; ventrals larger than largest dorsals,
strongly keeled, imbricate, pointed behind ; scales on upper surface of
limbs irregular in- size, leaf-shaped, strongly keeled.

Crest.—A well-developed nuchal crest (in the female) consisting
of upright lanceolate scales shorter than half the diameter of the eye
rising from a fold of skin covered with almost granular scales ; no dorsal
crest on the anterior half of back, a very slight one on the posterior half.

Limbs moderate. Adpressed hind limb reaches anterior border
of orbit ; tibia about as long as skull ; third and fourth fingers equal.

Colouration.—Head dull olivaceous with two narrow brown cross-
bars on the dorsal surface, one just in front of, the other just behind the
eye ; dark lines radiating from the eye ; lips with dark vertical bars ;
sides of head irregularly marked with dark brown ; back and sides (in
spirit) livid bluish-grey with a fine reticulation of dark brown ; tail
obscurely barred ; limbs marked irregularly ; ventral surface yellowish ;
a black patch on the gular pouch.

Total length . .. 310 mm.
Length of head and body 110 ,,
Length of tail 200 ,,
Length of head 33,
Length of fore limb b6 ,,

Length of hind limb . . 8

kL)
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Locality.—Buxa, Jalpaiguri district, Bengal frontier of Bhutan.

Type.—No. 12564, Ind. Mus. ( ?)

It is probable that this species inhabits the foot-hills of Bhutan,
perhaps replacing J. variegata east of the R. Tista and being replaced
by J. andersontana at some unknown point situated still further east.

J. bengalensts is one of the largest species in the genus and easily
surpasses either the Sikhim, the Dafla or the Khasi form in this respect.
It is distinguished from the first (J. variegata) not only by its larger size
but also by the nature of its crest, its colouration and scale-characters.
From J. planidorsata the shape of its body will readily distinguish it,
while its hind limbs are much shorter than in J. andersoniana.

Tropidophorus assamensis, sp. nov.

This species is closely related to Tropidophorus cochinensis, D. & B.,
from which it differs in its more slender form, shorter limbs, keeled
ventrals, etc.

Habit slender ; cylindrical.

Head.—Snout sharply pointed, narrow, no longer than orbit. Dor-
sal scales strongly ridged ; a single fronto-nasal, which is almost as broad
posteriorly as 1t is long ; praefrontals short, forming a median suture ;
frontal shorter than fronto-parietals and interparietal together ; 4
supraoculars, the 1st and 4th longest ; 5 supraciliaries, 1st longest ;
fronto-parietals longer than interparietal, forming a suture behind it ;
5 upper labials, 4th longest ; 3rd, 4th and 5th beneath eye ; an azygous
mental ; tympanum smaller than eye-opening.

Scales, 30 round body, all strongly keeled and spinously produced ;
ventrals largest ; throat scales not strongly keeled but ending in a sharp
point posteriorly ; a pair of large praenanals ; dorsal and lateral tail-
scales keeled ; ventral tail-scales smooth.

Limbs short but well-formed. Hind limb reaches wrist. Infra-
digital lamellae smooth.

Tail cylindrical, tapering, longer than head and body.

Colouration.—Dorsal surface dark brown obscurely marbled with
yellow, three cross-bars of latter colour ; one across hips, a second across
shoulders and a third (less distinct than others) across back of neck ;
tail rather darker, obscurely banded ; head brown ; sides and lips black
with small white spots; ventral surface yellowish ; small black spots
on chin, throat and chest ; ventral surface of tail dark with an inter-
rupted mid-ventral pale stripe, which becomes oLscure distally, and
numerous small yellowish spots.

Total length 90 mm.
Length of tail 51 ,,
Length of head 9 ,,
Breadth of head 5 ,,
Length of fore limb .12,
Length of hind limb - 14

Type.—No. 17029, Ind. Mus.
Locality—Haraiga] range, 550 ft., Sylhet hills, Assam.
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A single specimen was obtained by Mr. G. Mackrell, who ha kindly
presented it to the Indian Museum. 1t differs widely from 7. beramoris,
of which we possess the type. T. yunnanensis, Boulenger, is in my
opinion synonymous with the latter species, of which I have eramined
many Burmese specimens. The scales seem to vary greatly in the
degree to which they are keeled and in some cases are quite ¢ mooth,
while the number of longitudinal rows of scales is not by any means
constant.



Rec. Ind. Mus., Vol. VI, 1912. (Abor Exp.) Plate V.

A. C. Chowdhary, del.
I. Typhlops diversiceps, sp. nov. 2. Aproaspidops antecursorum, gen. et sp. nov.
3. Ablabes pavo, sp. nov. 4. Japalura bengalensis, so. nov.
5. Lygosoma courcyanum, sp. nov,



HI. LEPIDOPTERA.
By Caprain W. H. Evans, R.E.

The collection of Lepidoptera obtained on the Abor Expedition
is not a large one, a fact which is doubtless explained by the season
during which the military operations were undertaken. In addition
to the specimens found by Mr. Kemp, a collection made by Captain
H. W. Price of the Supply and Transport Corps and presented by him
to the Indian Museum, has been examined while the records of other
spccimens collected by Major E. H. Sweet of the 2nd Gurkha Rifles
are included. Permission to incorporate identifications of the species
comprised in the latter collection was obtained through the courtesy
of Major E. H. Sweet and the Secretary of the Bombay Natural History
Society.

In all seventy-four species have been examined. The order and
nomenclature followed in the list is that adopted in my “ List of Indian
Butterflies ’ published in the Journal of the Bombay Natural History
Society, March 31st, 1912.

1. Danats aglea melanoides, M.
1 & Sadiya : Nov. (S\W.K.); 1 @ Kobo: Dec. (S.W.K.).
13 “ Abor Expedition ” (E.H.S.).

2. Danars melaneus, Cr.
1 @ Between Kobo and Janakmukh (H.W.P.).

3. Danasis plexippus, L.
1 & “ Abor Expedition ” (E.H.S.).

4. Euploea diocletianus, Fab.
1 & Between Kobo and Janakntukh (H.W.P.).

b. Ypthima baldus, Fab.
1 & ““ Abor Expedition ”’ (E.H.S.).

6. Ypthima affectata, El. and Ed.
1 3 Rotung : March, dry season form (S.W.K.).

Above the specimen is uniform dark brown on the forewing with
no male brand : the hindwing has all the ocelli showing arfd some white
powdering on the margin, especially towards the anal angle. Below
the ground colour is very dark brown, loosely powdered pale ochreous :
the ocelli on the hindwing are minute : there are no distinct bands,
but the powdering is darker on the disc of the hindwing, showing up
"as a dull ochreous irregular patch. The underside resemlles in general
appearance the underside of Y philomela wndecora, M., from the Western

Himalayas.
7. Lethe chandica, M.

1 & Rotung : March (S.W.K.).
[ 61 ] E 2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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Mycalesis perseoides khasia, Evans.
1 & *“ Abor Expedition,” dry season form (E.H.S.).

Mycalesis visala, M.
1 & *“ Abor Expedition,” dry season form (E.H.S.).

Mycalesis meda, Fab.
13, 1Q° Abor Expedition,” dry season forms (Z.H.S.).

Melanitis leda ismene, Cr.
33, 29 “ Abor Expedition,” dry season forms (E.H.S.).

Melanitis phedima bela, M.
1 3 “ Abor Exped tion,” dry season form (E.H.S.).

Hestina nama, Db.
1 3 “ Abor Expedition ”” (E.H.S.).
Stibochiona nicea, Gray.
1 & Rotung : March (S.W.K.); 1 @ between Kobo and Janak-
mukh (H.W.P.).
Liminitis procris, Cr.
13,1 Q Kobo : Dee. (S.W.K.).
Pantoporia zeroca, M.

1 & Sadiya : Nov. (S.W.K.).

Neptis hylas varmona, M.

1 3 Dibrugarh : Nov. (S.W.K.).
Neptis soma, M.

2 & Sadilya and Kobo : Nov. (S.K.W.).
Neptis hordonia, Stoll.

1 @ Kobo : Dec. (S.W.K.).

Cyrestis thyodamas, Bdl.
2 & Sadiya : Nov. (S.W.K.).

Junonia vphata, Cr.
1 @ Sadiya : Nov. (S.W.K.).

Vanessa indica, Herbst.
1 3@ Kobo : Dec. (S-W.K.).

Symbrenthia hippoclus khasiana, M.
1 & Sadiya : Nov. (S.W.K.).

Rhinopalpa polynice birmana, Fruh.
4 3 Kobo: Nov. and Dec. (S.W.K.); and between Kobo
and Janakmukh (H.W.P.).

This insect is rare in Assam generally but seems common in the

Abor country.

25.

26.

Hypolimnas slina, L.
1 & Between Kobo and Janakmukh (H.W.P.).

Kallima inachus, Bdl. ‘
1 3 Kcbo; Dec. (S.W.K.); 2 3 between Kobo and Janak-
wukh (H.W.F.).
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27. Cynthia erota, Fab.
1 3 Between Kobo and Janakmukh (H.W.P.).

28. Cirrhochroa aoris, Db.
1 & ¢ Abor Expedition ” (E.H.S.); 1 & Sadiya: Nov.
(S.W.K.); 1 @ Rotung : Dec. (S-W.K.).

29.  Argynnis hyperbius, Joh.
1 @ Kobo : Dec. (S.W.K.); 1 Q Sadiya : Nov. (S.W.K.).

30. Pscudergolis wedah, Koll.
3 & Kobo : Nov. and Dec. and Sadiya : Nov. (S.W.K.).

31. Cethosia cyane, Dr.
23,1 Q Kobo: Dec. (§.W.K.).

32. Cecthosia biblis, Dr.
1 @ Rotung : Dec. (S.W.K.).

33. Zemeros flegyas, Cr.
2 & “ Abor Expedition ” (E.H.S.) ; 1 & Sadiya : Nov. and 2
& Rotung : Dec. and March (S.W.K.).

The specimens have the white apical spots well developed, showing
a close resemblance to the race confucius, Fruh., from Southern Burma.

31.  Papilio philo.enus polycuctes, Db.
1 & Rotung to Renging (S.W.K.).
35. Papilio helenus, L.
1 3 ‘“ Abor Expedition ” (E.H.S.); 2 Q between Kobo and
Janakmukh (H.W.P.).

36. Papilio polytes romulus, Cr.
1 & * Abor Expedition ”’ (E.H.S.).

37. Papilio memnon agenor, L.
1 @ form butlerianus, Roth., between Kobo and Janakmukh
(H.W.P.).
38. Papilio protenor euprotenor, Fruh.
1 @ Sadiya : Nov. (8.W.K.).
39. Papilio paris, L.
1 @ Between Kobo and Janakmukh (H.W.P.).

40. Leptocircus curius, Fab.
1 @ Sadiya : Nov. (S.W.K.).

41. Delias aglaia, L.
2 5 Kobo : Dec. (S.W.K.).

42. Pueris canidia, Spaw.
1 3 Kobo : Dec. (S.W.K.).
43. A pias lalage, Db.
13 “ Abor Expediti n” (E.H.S.); 1 & Sadiya : Nov., 3 &
Rotung : Dec. and 1 3 Kobo : Dec. (S.W.K.).

44. Dercas verhueli doubledayt, M.
1 3 Rotung : March (S.W.K.).
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45. Catopsilia florella, Fab.
1 3 Sadiya : Nov. (S.W.K.).
46. Colias fieldvi, Mén.
2 Q@ near Kalek, 2,500 ft., March (S.W.K.).

The specimens from the locality should be true fieldii, but are small
and dull resembling the western edusina, But., more than the Chinese
Jie dit, Mén.

47. Terias hecabe, L.
3 3 Kobo: Dec. and 1 @ Sadiya : Nov., dry season forms
(S.W.K.).
48. Terias silhetana, Wall.
1 @ Kobo : Dec., dry season form (S.W.K.).

49. Hebomoia glaucippe, L.
1 @ Between Kobo and Janakmukh (H.W.P.).

50. Pareroma avatar, M.
1 3 “ Abor Expedition ” (E.H.S.).
51. Neopithecops zalmora, But.
2 3 Rotung : Dec. and March (S.W.K.).
52. Cyaniris transpecta, M.
1 & Sadiya: Nov.and 2 3, 1 @ Kobo: Dec. (S.W.K.).
53. Cyamiris dilecta, M.
1 3 Rotung : Dec. (S.W.K.).
54. Cyaniris limbata placida, de N.
2 & Kobo : Dec., dry season forms (S.W.K.).
55. Catochrysops strabo, Fab.
1 3@ Kobo : Dec. (S.W.K.).
56. Castalius rosimon, Fab.
2 @ Sadiya: Nov. (S.W.K.); 1 Q@ “ Abor Expedition ”
(E.H.S.).
57. Castalius elna, Hew.
1 3 Sadiya: Nov. and2 3, 2 Q@ Kobo: Dec. (S.W.K.).

58. Lycaenesthes emolus, God.

1 3 Sadiya : Nov. (S.W.K.).
59. Nacaduba bhutea, de N.

1 & Kobo : Dec. (S.W.K.).

60. Nacaduba nora, Fd.
1 3 Rotung : Dec. (S.W.K.).

61. Nacaduba norera, Fd.
1 3 Kobo: Dec. (S.W.K.).

62. Lamprides bochus, Cr.
1 @ Sadiya : Nov. (S.-W.K.).

63. Lampides elpis, God.
1 3 Kobo : Dec., typical and 1 & Rotung : March (S.W.K.).



1912.] W. H. Evans : Lepidoplera. 65

The specimen from Rotung has the border above reduced to a fine
line, as in pura, M., and below all the markings very dull.

64. Polyommatus boeticus, L.
2 3@ Rotung : March (S.W.K.).
65. Poritia hewitsoni tavoyana, Doh.
2 3, 2 @ Between Kobo and Janakmukh (H.W.P.).

The females have the lower part of the forewing very pale blue,
while the orange spot, prominent in true hewitson, is only faintly indicat-
ed in one specimen and absent in the other.

66. Ilerda epicles, God.
3 & Sadiya : Nov., 2 3 Kobo : Dec. and 1 3 Rotung : Dec.
(S.W.K.).
67. Arhopala silhetensis, Hew.
1 @ Dibrugarh : Nov. (S.W.K.).
68. Rapala schistacea, M.
1 & Kobo : Dec. (S.W.K.).
69. Hypolycaena erylus, God.
1 3 Kobo : Dec. (8.W.K.).
70. Cheritra freja, Fab.
1 2 Kobo : Dec., dry season fo m (S.W.K.).
71. Zeltus etolus, Fab.
3 & Kobo : Dec. and 3 3 Sadiya : Dec. (S.W.K.).
72. Loxura atymnus, Cr.
1 & Dibrugarh : Nov. and 1 & Sadiya : Nov. (S.W.K.).
73.  Ampittia maro, Fab.
13 “ Abor Expedition ” (E.H.8.).
74. Rhopalocampta benjaminii, Guér.
1 3 Rotung : March (S.W.K.).






IV. PORIFERA.

By N. ANNANDALE, D.Sc., F.A.8.B., Superintendent of the
Indian Museum.

In the absence of ponds, lakes and slow-running streams it was
not to be expected that sponges would be found in the Abor country,
but two species were obtained by Mr. Kemp and Mr. J. Coggin Brown
of the Geological Survey in N.-E. Assam. The only species hitherto
found in Assam was Spongilla (Euspongilla) proliferens, Annandale,
which was taken near Mangaldai to the north of the Brahmaputra by
Mr. Kemp on a former occasion and is widely distributed in the Oriental
Region. Specimens were found by Messrs. Kemp and Brown on their
way to the Abor country at Dibrugarh on the south bank of the Brahma-
putra. The same collectors obtained specimens of another sponge
(Spongilla (Eunapius) crassisstme var. crassior, Annandale) in a small
muddy pond at Mariani in the Sibsagar district. This form had only
been found hitherto at Rajshai (Rampur Bhulia) on the north bank of
the Ganges in Bengal, while the typical form of the species is only known
from the Gangetic delta and Orissa.

All the specimens from N.-E. Assam were. preserved in November.
Although apparently killed during a period of full vegetative vigour,
they are full of gemmules.

I can detect no buds on the examples of S. proliferens, but these
structures, although characteristic of the species, are not always present.
The gemmules possess wejl-formed foraminal tubules.

The specimens of S. crassissima var. crassior agree well with the
types except in being of a bright green colour. In external appearance
(except as regards colour) they closely resemble S. decipiens calcuttana,
which belongs to the same subgenus, but they can be easily distinguished
therefrom by their much stouter megascleres and more compact
skeleton

proliferens is fully described on pp. 72-76 of my volume in the
¢ Fauna ” on the Freshwater Sponges, etc. and S. crassissima and its
variety on pp. 98 and 99 of the same work.
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V. SCOLOPENDRIDAE.
By ¥. H. GraveLy, M.Sc., Assistant Superintendent, Indian Museum.

Out of the eight species collected two are new, one is only known
from the E. Himalayas and Assam ; but all the rest occur south and in
most cases west of this area as well.

Subfamily CRYPTOPIN AE.
Genus Cryptops.

C. doriae, Pocock.
Renging, 2,150 ft., 19-xii-11 (under bark).

This species has hitherto been recorded from the area between and
including New Guinea and Burma. It must extend westwards right
across India, however, for I recently obtained specimens from Taloshi

(Satara District, Bombay) at an altitude of about 2,000 ft. in the
Western Ghats.

Subfamily OTOSTIGMINAE.
Genus Otostigmus.

O. burn-murdochi, n. sp.
Upper Rotung, ca. 2,000 ft. Jan., 1912.

Collected by the 32nd Sikh Pioneers when roadmaking and named
after Mr. I. Burn-Murdoch of that regiment.

Description.—Length (apart from appendages) up to 63 mm.
Antennae 19-jointed (rarely 17-jointed on one side and 19-jointed on the
other, the terminal joint being present in both), the first three joints
large, polished and hairless, the rest smaller and pilose. Dorsal surface
of head and body dark olive green, finely and sparsely but evenly punc-
tured throughout, the punctures on the head and first one or two seg-
ments often a trifle larger and less clearly defined than the rest ; seg-
ments 3-20 with a pair of very fine and sometimes incomplete longtitudi-
nal grooves ; these grooves usually more strongly impressed close to the
posterior margin especially in the anterior or middle segments of the
body, where they are often joined by a transverse groove between which
and the posterior margin the surface may be rugose. Marginal grooves
present behind segments 8-11. Anal segment laterally with strong
marginal ridges ; posterior margin composed of two straight halves meet-
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ing in an angle of about 120°  Ventral surface paler than dorsal, similarly
punctured, but without grooves ; sternocoxal plate armed with five
strong teeth (sometimes four or six on one side only). Sternum of anal
segment narrower behind than in front, posterior margin more or less
concave. Pseudopleural processes at least as long as stcrnum of anal
segment, sometimes very slender behind, armed with 1-2 distal, 1-2
external, and 1-4 dorsal spinules. Tooth on inner side of femur of poison-
jaws strongly developed. Legs distally of a more bluish tinge than the
body. First pair of legs armed with 1 distal spine on the patella, 1 on
the tibia, 2 on the proximal tarsus, and 2 at the base of the claw ; second
with 2 spines on the proximal tarsus and claw, with or without 1 on the
tibia ; third to twentieth with 2 at the base of the claw, 1, or usually in
many of the anterior segments 2, at the end of the proximal tarsus;
anal legs with 2 at the base of the claw only ; femur of anal legs with a
strong dorsal tooth on the inner side at the end (““ eckdorn ”’) with 1-3
smaller teeth behind it, beneath on the outer side with 3, on the inner
with 2, 2-3, 3 teeth often irregularly arranged.

This species is allied to those grouped under the number 5 in Krae-
pelin’s table [Revision der Scolopendriden, p. 99, in Mitt. Naturhist,
Mys. Hamburg, XX, 1902 (1903)]. It differs from all of them, however,
in combining the presence of external spinules on the pseudopleural
processes with the absence of longitudinal grooves on the sterna.

O. insularis, Haase.

Kobo, 400 ft., 8-xii-11.
Rotung, 1,300-1,400 ft., 31-xii-11 and 1-i-12.

This species is recorded from the Seychelles, Ceylon, the Phillippines
and the E. Himalayas.

Several specimens have recently been added to the Museum collec-
tion. In addition to the Abor records above noted, the following locali-
ties may be given :—

Ceylon : Kandy and Peradeniya, 1,500-2,000 ft.

E. Himalayas : Darjiling District—Ghumti, ca. 1,800 ft.

Assam : Mangaldai District—Assam-Bhutan Frontier. Dikrang
Valley.

Malay Peninsula : Penang.

Individuals differ greatly one from another in many respects. Krae-
pelin has pointed out that the Himalayan form differs from the Ceylon
one in having only two instead of two and half segments of the antenna
smooth and hairless. This is confirmed by the specimens I have seen,
the Penang specimen agreeing with the Himalayan onesin this respect,
but as two of the Himalayan ones have two and half segments bare on
one antenna I am inclined to think he was right in not giving the two
forms separate varietal names. Great differences are also found in the
size, proportions, and femur-armature of the anal legs. Our Ceylon
specimens agree more or less perfectly with Kraepelin’s description,
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but in the Himalayan ones the number of spines on the femur is coms
monly less and the femur as a whole is apt to be shorter ; neither of
these characters seems, however, to be constant nor are the shortest
femora necessarily those with the fewest. spines. This frequent reduc-
tion of the number of spines on the femora brings the species still nearer
to 0. scaber, Pocock, and although I have never yet seen a specimen with
two tarsal spurs on the legs of less than about eighteen segments I cannot
help thinking that the two will in course of time prove to be identical.
The pseudopleural processes are also subject to variation, and the distinct-
ness of the longitudinal keels, as well as the presence or absence of a pair
of longitudinal grooves and the whole texture of the dorsal surface, is
extraordinarily variable. The dorsal surface may be smooth and polished
between the keels throughout, or may be granular or finely spinulose
laterally, or finely spinulose throughout.

O. rugulosus, Por.

Sadiya, N.-E. Assam, 25-xi-11.

Kobo, 400 ft., 30-xi—3-xii-11 (rotten wood).
Rotung, 1,300 ft., 30-xii-11 (under stones).
Renging, 2,150 ft., 19-xii-11 (rotten wood).

Previously recorded only from the Seychelles, Mauritius, Anda-
mans, Bufma, and Siam. There are however also specimens in the Indian
Museum collection which were recently collected by Mr. Kemp in Assam
as far west as Mangaldai and the Assam-Bhutan frontier north of that
district.

The extent to which the longitudinal grooves of the sterna are
developed varies greatly ; and in one or two of the Kobo specimens they
are entirely absent.

Genus Rhysida, Wood.

R. nuda (Newp.).

Dibrugarh, N.-E. Assam, 17—21-xi-11.
Sadiya, N.-E. Assam, 25-xi-11.

This species occurs throughout the Oriental Region and also in
Australia and Paraguay. The specimens from the Abor country are
nearer R. immarginata (Por.) than R. nuda as these species are defined
by Kraepelin (loc. cit., pp. 141 and 143-4), but as specimens combining
the characters of the two seem to be far commoner in India than the
latter and quite as common as the former, I feel uns}ble to separate
them, and Newport’s name has priority over Porat’s. Complete or
incomplete marginal grooves are often present on several segments in
front of the twenty-first, which alone has strong marginal ridges.
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R. cuprea, Krpln.

Kobo, 400 ft., 30-xi—3-xii-11 (one in rotten wood and one in earth).
Balek, 600 ft., 24-i1i-12.

Up to the present the only published record for this species is Bhutan.
The Indian Museum has, however, recently received specimens from the
following localities : —

E. Himalayas : Darjiling District—Kurseong, ca. 5,000 ft. ; Ghumti
Tea Estate, ca. 4,000 ft.
Assam : Sylhet—Shamshernagar, ca. 100 ft.

This species is much nearer R. stuhlmanni, Krpln., and R. peterss
(Por.) from Africa than Kraepelin supposed ; for the fourth joint of the
antenna is often broader than long, the first stigmata may approach an
S-shape, the pseudopleura may be terminated by 3 instead of 2 spines,
and the nineteenth and twentieth legs may have 2 and 1 instead of 1 and
0 tarsal spurs respectively. It can be distinguished however by its 20-21-
jointed antenna. In one specimen one of the antennae is only 18-jointed
and has the terminal segment present, but presumably this is due to
regeneration after mutilation.

Genus Ethmeostigmus, Poc.

E. pygomegas (Kohlr.).

Kobo, 400 ft. (rotten wood).
Upper Rotung, ca. 2,000 ft. (collected by M. de Courcy).

This species is found throughout the E. Himalayas, Assam, Burma
and the Nicobars.

Subfamily SCOLOPENDRINAE.
Genus Scolopendra (L.) Newp.

S. mazbii, n. sp.
Upper Rotung, ca. 2,000 ft., Jan., 1912.

One small specimen was found under the leaf-stem of a plantain ;
the rest were obtained by Capt. the Hon. M. de Courcy and the 32nd
Sikh Pioneers when road-making ; the name chosen for the species is
taken from that of the caste to which the men of this regiment belong.

Description.—Length (apart from appendages) up to 95 mm. Anten-
nae 17-jointed, the first five joints hairless, the rest uniformly pubescent
throughout. Dorsal surface of head dark bluish in front, pale greenish
behind, marked with a fine longitudinal groove in the middle line. First
segment also pale greenish above, with or without the fine median groove ;
second and third segments dark bluish with a pair of distinct longitudinal
grooves ; remaining segments with the exception of the last olivaceous
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in front with a dark bluish band along the posterior margint and a pair
of distinct longitudinal grooves throughout, about half of these segments
with raised lateral margins ; last segment olivaceous, little darker behind
than in front, entirely without paired or median grooves, lateral margins
very strongly raised, posterior margin curved. Ventral surface uni-
formly olivaceous or with head and first segment browner or paler than
the rest ; sternocoxal plate armed with 5 minute and widely separated
teeth, sterna of segments 2-19 or 20 with a pair of distinct longitudinal
grooves ; sternum of the last segment rather slender, narrower behind
than in front, posterior margin straight or very nearly so. Pseudo-
pleural processes conical, rather slender, the apex simply pointed. Tooth
on inner side of femur of poison-jaws strongly developed ; first pair of
legs paler in colour than the rest, legs 1-19 armed with 1 tarsal and 2
claw spurs, the twentieth with 2 claw spurs and 0(-1) tarsal spurs, the
anal legs usually without spurs, sometimes, however, with 1 claw-spur.
Femur of anal legs armed normally with 2, 2 ventral outer, 2 ventral
inner, 2 dorsal inner and 1 long and always simply pointed posterior
dorsal spine ; the arrangement, however, is sometimes less regular than
this when one or two additional spines are developed ; and the proximal
ventral spine is often so much reduced that it is not improbable that it
may occasionally be absent. Distal tarsus of anal leg moderately slender
in young specimens ; much stouter proportionally in adults in which it
is sometimes actually shorter than the very large claw.

This species comes next to S. morsitans wnen compared with Krae-
pelin’s table (loc. cit., pp. 226-232), but can be distinguished therefrom
at once by the simply pointed pseudopleural processes and the similarly
simple posterior dorsal spine (““ eckdorn ) of the anal legs as well as by
other minor characters.

1 Mr. Kemp informs me that the colours were much more brilliant in life, the ground
colour which is now olivaceous being then a straw-yellow.






V1. HYMENOPTERA ANTHOPHILA,
By C. A. Paiva, Assistant, Indian Museum.

Among the Hymenoptera collected during the Abor Expedition
there are 40 specimens of Bees, most of which-appear to be fairly widely
distributed. T have been able to accurately identify most of them,
but there are a few the identity of which I am not quite sure about. I
therefore propose to leave them undetermined for the present.

1. Sphecodes, sp.

One male collected at Sadiya, N.-E. Assam, on the 27-xi-11 (Kemp).
A genus very widely distributed in both hemispheres.

2. Halictus, spp. (J 3).

There seem to be at least two species among the 3 specimens of this
genus which were collected .at Sadiya, 28-xi-11, and Dibrugarh, 11—
19-xi-11, N.-E. Assam and at Kobo, 400 ft., 3-xii-11 (Kemp). Those
from Sadiya and Kobo come very near H. funebris, Cam., and the one
from Dibrugarh agrees with the description of Halictus pulchriventris,
Cam., differing only in having the 2nd joint of the flagellum of the antenna

black beneath instead of testaceous yellow.
There is also a very badly preserved female belonging to this genus

collected at Sadiya, N.-E. Assam, 28-x1-11 (Kemp).

3. Halictus rufo~zonatus, Vachal.

Apnn.” Mus. Civ. Genoa (2a), 1894, p. 442, @; Bingham, Faun.
Brit. Ind. Hym., i, 1897, p. 439, 2.
Six females were found under bark at Renging, ca. 2,150 ft., 19-xii-11
(Kemp).
Bingham records the species from Bhamo, Upper Burma.

4. Andrena mollis, Smith.

New Sp. Hym. B. M., p. 50, @ ; Bingham, Faun. Brit. Ind. Hym.,
i, 1897, p. 446.
Three specimens were collected at Sadiya, N.-E. Assam, 28-xi-11,
and two at Dibrugarh, N.-E. Assam, 17—19-xi-11 (Kemp).
Recorded by Bingham from Bombay, Assam, Burma and Tenas-

serum.
[ 715 1 F
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Represented in the Indian Museum collection from United Pro-
vinces :—Jhansi, 850 ft., 2-viii-05 (Brunetti).

U. Burma :—Rangoon, 12-vi-97 (Bingham).

E. Himalayas :—Sukna, 500 ft., 2-viii-08 (4nnandale).

A very variable species.

5. Nomia aurifrons, Smith.

‘Trans. Ent. Soc. London, 1875, p. 43, @; Bingham, Faun. Brit.
Ind. Hym., i, 1897, p. 455 ; Paiva, Rec. Ind. Mus,, i, pt. i, 1907,
p- 16.

One specimen from Dibrugarh, N.-E. Assam, 11—19-xi-11 (Kemp).

Recorded by Bingham from Bengal, Sylhet, Burma and Tenas-
serim.

Represented in the Indian Museum collection from Katmandu,
Nepal Valley, 4,500 ft., Oct., 1906, and from Nagarkote, Nepal, ca. 6,000
ft., Oct., 1906 (Hodgast).

Represented in the Pusa collection -from Bihar :—Pusa, Chupra.

6. Nomia terminata, Smith.

Trans. Ent. Soc. London, 1875, p. 56 ; Bingham, Faun. Brit. Ind.
Hym., i, 1897, p. 459 ; Paiva, Rec. Ind. Mus., i, pt. i, 1907, p. 16.

Three specimens taken at Kobo, 400 ft., 6—8-xii-11 (Kemp).

Recorded by Bingham from Sikhim, Burma and Tenasserim.

Represented in the Indian Museum collection from Assam :—
Margherita.

E. Himalayas :—Sureil, Darjiling district, 5,000 ft., April, 1905
(dlcock).

7. Lithurgus dentipes, Smith.

Cat. 1, p. 146, 3; Horne, Trans. Zool. Soc. Lond., vii, 1872, p. 175 ;
Bingham, Faun. Brit. Ind. Hym., i, 1897, p. 470.

One specimen from Sadiya, N.-E. Assam, 27-xi-11 (Kemp).

Recorded by Bingham from Sikhim ; Manipuri, N.-W P. (Horne) ;
Tenasserim and New Holland (Smath).

Not previously represented in the Indian Museum collection.

Represented in the Pusa collection from Bihar :—Pusa, Chupra.

8. Ceratina hieroglyphica, Smith.

Cat. ii, 226, Q@ &; ? Ceratina flavopicta, Morawitz (nmec Smith),
Hor. Soc. Ent. Ross., xxiv, 1890, p. 366. Ceratina hieroglyphica,
Bingham, Faun. Brit. Ind. Hym., i, 1897, p. 503, pl. iv, fig. 3 ;
Reec. Ind. Mus., i1, 1908, p. 365.

One specimen from Sadiya, N.-E. Assam, 28-xi-11 (Kemp).

Bingham records it from Mussoorie, Dehra, Barackpore, Sikhim,
Bangalore, Assam, Burma and Tenasserim extending into China and the
Malayan region,
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Represented in the Indian Museum collection from Kashmir 8,000
—9 000 ft.

W. Himalayas : —Mussoorie, ca. 7,000 ft., 20—26-v-05 (Brunetts).

Bihar :—Barh (Burk:ll).

Bengal :—Calcutta, Khulna, 10-iii-07 (Caunter).

Assam :—Sadiya and Margherita.

Borneo :—10 miles south of Kuching, Sarawak, 24-vi-10 (C. W.
Becbe).

Represented in the Pusa collection from Bihar :—Pusa, Chupra,
Daulatpur, Darbhanga. '

W. Himalayas :—Mussoorie, 7,000 ft.

Bombay :—Kanara, Belgaum, 2,500 ft,

9. Crocisa emarginata, Lepel.

Lepeletier, Hym., ii, p. 449, @ 3; Smith, Cat. Hym. Ins. B.M.
ii, p. 277 ; Journ. Linn. Soc., xi, 1876, p. 390. Crocisa decora,
Smith, Trans. Ent. Soc. London, n. s., ii, 1852, p. 41, Q. Cro-
cisa elegans, Smith (nec Moscary), New species Hym. B. M.,
p. 107, Q. Crocisa emarginata, Bingham, Faun. Brit. Ind. Hym.,
i, 1897, p. 517 ; Proc. Zool. Soc. London, 1896, p. 454 ; Paiva,
Rec. Ind. Mus., i, 1907, p. 16.

One specimen from Dibrugarh, N.-E. Assam, 19-xi-11 (Kemp).

Recorded by Bingham from Sikkim, Calcutta, Bombay, Malabar,
Ceylon, Pundaloya (Green’s coll.), Burma and Tenasserim ; on the west
extending to South Africa, on the east to China and the Malay Archipela-
go.

Represented in the Indian Museum collection from Bombay :—-
Poona Ghats.

United Provinces :(—Lucknow.

Bengal :—On the road from Magra to Trebeni, Hooghly district,
31-vii-09 (Mus. collr.) ; Basanti Forest Station, Sunderbuns, L. Bengal,
16-xi-09 (Jenkins) ; Calcutta, 7-xi-06 (Brunetti), 9-vi-09 (Mus. collr.).

Nepal :—Soondrijal, Nepal Valley, 1906 (Hodgart).

Assam :—Sibsagar ; Margherita ; Naga Hills.

S. India :—Bangalore ; Oorgaum, ca. 2,500 ft., 20-x-10 (Mus.
collr.).

U. Burma :—Between Tengueh and Tali Fu, Yunnan, W. China,
1909-10 (J. Coggin Brown).

L. Burma :—Moulmein ; Mergu1 ; Tenasserim.

Ceylon : Kandy, vi-10.

Malay Archipelago :—Sinkep I.

Malay Peninsula :—Perak.

Represented in the Pusa collection from 8. India :—Naduvatam,
7,000 ft., Nilgiris.

Bengal :—Madhyapara, Dacca district.

Bombay :—Belgaum, 2,500 {t.
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10. Habropoda fulvipes, Cam.
Cameron, Ann. Mag. Nat. Hist., xiii (7th series), 1904, p. 211.

One specimen in very good condition taken in a jungle path, Sadiya,
N.-E. Assam, 23-xi-11 (Kemp).

Originally described from Khasi Hills (Rothney coll.).
Not previously represented in the Indian Musuem collection.

11. Anthophora zonmata, Linn.

Apis zonata, Linn. Syst. Nat. (ed. 10), i, p. 576. Anthophora
subcaerulea, Lepel.,, Hym., ii, p. 30, 23. Anthophora zonata,
Bingham, Proc, Zool. Soc. Lond., 1896, p. 455; Faun. Brit. Ind.
Hym., i, 1897, p. 527 ; Paiva, Rec. Ind. Mus. i, 1907, p. 16.

One specimen from Sadiya, N.-E. Assam, 23-xi-11 (Kemp).

Recorded by Bingham from all over India, Burma, Tenasserim,
and Ceylon, extending through the Malay regions to Australia.

Represented in the Indian Museum from W. Himalayas :—Mus-
soorie, ca. 7,000 ft., 20—24-vi-05 (Brunetts) ; Almora, Kumaon, ca.
5,500 ft., 156-vii-11 (Paiva) ; Kalka, base of Simla Hills, alt. 2,400 ft.,
18-vii-11 (Mus. collr.).

United Provinces :—Dehra Dun base of W. Himalayas ; Kaladhun-
ji, Naini Tal district (plains) 20-iv-09 (Mwus. collr.) ; Meerut, 25-iv-05
(Brunetts).

E. Himalayas :—Sikhim ; Siliguri, base of E. Himalayas.

Bihar :—Rajmahal, 5-vii-09 (4nnandale) ; Barh (Burkill).

Chota Nagpur :—Paresnath 4,300—4,400 ft., 15-iv-09 (4Annandale).

Bengal :—Murshidabad; Calcutta, 23-iv-07, 27-v-09, 9-vi-09;

Netrakona, Mymensingh district, 4-x-09 (Bagchs).

Assam :—Margherita ; Sadiya ; Naga Hills; Sibsagar; Mazbat,
Mangaldai district, 11—15-ix-10 (Kemp).

Burma :—Tenasserim Valley.

Madras :—Gopkuda I., Lake Chilka, Ganjam, N.-E. Madras, 7—15-
viii-07 ; S. end of Lake Chilka, N.-E. Madras, 4-iii-10 (4dnnandale).

S. India :—Bangalore ; Shasthancottah, 12 miles N.-N.-E. of
Quilon ; Trivandrum, 6-xi-08 (4nnandale) ; Ayasamtengi, S. end of
Lake Kayankulum, Travancore, 6-xi-08 ; Maddathoray, W. base of W.
Ghats, Travancore, 17-xi-08 (4dnnandale) ; Trivandrum, August, 1903,
November, 1890.

Ceylon :—Peradeniya, 10-vii-10, 24-v-10, June, 1910.

Malay Peninsula :—Perak.

Represented in the Pusa collection from Bihar :—Pusa, Chuprs.

Orissa :—Cuttack.

Central Provinces :—Bilaspur.

Bombay :(—Matheran, 2,500 ft.
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12. Xylocopa latipes (Drury).

dprs latipes, Drury, Ill. Exot. Insects, ii, pl. 48, fig. 2. Xylocopa
latipes, Fab., Syst. Piez., p. 337 ; Smith, Cat., ii, p. 3563 ; Trans.
Ent. Soc. Lond., 1874, p. 267 ; Bingham, Proc, Zool, Soc. Lond.,
1896, p. 456 ; Faun. Brit. Ind. Hym., i, 1897, p. 536, pl. iv, fig. 7 ;
Cameron, Faun. and Geo. Mald. and Lacc. Arch., vol. i, Hym.,
1900-1903, p. 62.

One specimen from Sadiya, N.-E. Assam, 27-xii-11 (Kemp).

Recorded by Bingham from Sikhim, Barrackpore, Kumaon, Terai,
Central India, Malabar, Coonoor, Assam, Burma, Tenasserim extending
to China and the Malayan region.

Cameron records it from Mamaduwari, Mahlos Atoll, Maldives.

Represented in the Indian Museum from E. Himalayas :—Sikkim ;
Tindharia, 2,820 ft. (Richardson).

United Provinces :—Saharanpur.

Chota Nagpur :—Ranchi.

Bengal :—Murshidabad ; Calcutta.

Assam :—Shillong ; Margherita ; Naga Hills ; Sibsagar ; Mazbat,
Mangaldai district, 11—15-x-09 (Kemp).

Burma :—Tenasserim ; Tavoy ; Mergui.

S. India :—Bangalore ; Trivandrum, Travancore ; S. Malabar.

Ceylon :—Colombo, 25-vi-4.

Malay Archipelago :—Sinkep I.

Malay Peninsula :—Perak ; Johore.

Borneo :—Kapit, Sarawak, 21-vii-10 (Beebe) ; Sandakan.

Represented in the Pusa collection from Assam :—Naharkatia ;
Nangpoh, 3,000 ft. to 5,000 ft., Khasi hills.

13. Xylocopa collaris, Lep.

Lepeletier, Hym., ii, p. 189, @; Smith, Cat., ii, p. 353 ; Journ.
Linn. Soc., xi, p. 393 ; Trans. Ent. Soc. Lond., 1874, p. 270.
Xylocopa dejeanii, Lepel,, Hym., ii, p. 209, &; Smith, Cat.
Hym. Insects B.M., ii, p. 357 ; Journ. Linn. Soc., xi, p. 394,
Xylocopa collaris, Bingham, Proc. Zool. Soc. Lond., 1896, p. 456 ;
Faun. Brit. Ind. Hym., i, p. 543.

Seven females and two males from Yembung, 1,100 ft., taken on the
14-i-12, boring into rotten wood, and another taken at Rotung, 1,400
ft. in rotten wood on 23-xii-11 (Kemp).

Recorded by Bingham from Sikhim, Allahabad, Kumaon, Burma,
Tenasserim, Ceylon (Pundaloya), extending into the Malay region and
Siam.

Represented in the Indian Museum collection from Tibet (Moller).

W. Himalayas :—Simla,

E. Himalayas :—Sikhim.

Assam :(—Naga Hills ; Sibsagar ; Sadiva ; Margherita.

Burma :—Mergui ; Upper Tenasserim,
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S. India :—Trivandrum, Feb., 1893.
Malay Peninsula :—Johore.
Represented in the Pusa collection from Bengal :—Buxa Duars.

14. Bombus orientalis, Smith.

Cat. 1, p. 402, Q. Bombus buccinatoris, Sm., New Sp. Hym.
Ins. B.M., p. 132, Q. ? Bombus stmulus, Grib., Bull. Ent. Soc.
Ital,, xxiii, 1891, p. 114, Q. Bombus crientalis, Bingham,
Faun. Brit. Ind. Hym., i, 1897, p. 555, pl. iv, fiz. 9 ; Paiva, Reec.
Ind. Mus., i, 1907, p. 17.

Two specimens from Rotung, 1,400 ft., 26—27-xii-11, one from
near Renging, 1,500 ft., 19-xii-11, and one from Sirpo, ca. 1,300 ft.,
March, 1912 (Kemp).

The specimens vary very much in size, thé smallest is 12 mm., the
next 15 mm. and the largest 26 mm. in. length.

Recorded by Bingham from Sikhim, Kunawar. ‘ One of the
commonest species about Darjiling > (Bingham}.

Represented in the Indian Museum collection from Nepal :(—Kat-
mandu, Nepal Valley, 4,500 ft., Oct., 1906 ; Soondrijal, Nepal Valley ;
Chitlong, little Nepal Valley ; Chandragiri, ca. 8,000 ft., Oct., 1906
(R. Hodgart).

E. Himalayas :—Sikhim ; Kurseong, 4,700—5,000 ft., 22, 24,
25-vi-10, B, 7, 9-ix-09 (Annandale) ; 6,000 ft., 13-x-09 (D’Abreau) ;
Gumti, Darjiling district, ca. 4,000 ft., vii-11 (Gravely).

Assam :—Cheera Punji, Khasi Hills (Warren).

W. Himalayas :—Kanaul, British Garhwal, 18-x-07 (Mus. collr.).

Represented in the Pusa collection from K. Himalayas —Phoob-
sering, Lebong, Darjiling district.

It might be useful to note that each of the species Bombus orientalis
and B. haemorrhoidalis, which to the casual observer would appear
alike, has its range of distribution quite distinct. B. orientalis, though
recorded so far west as Kanaul in British Garhwal, is not met with in
any of the western ranges of the Himalayas. It is found as far west
as the western borders of Nepal and probably in some of the Kumaon
Hills where the two gpecies may meet. B. haemorrkoidalis, though
described from Chusanp in the hills of North China, has not yet been found
in any Indian locality vo the east of the Kumaon Hills. I found it in
fairly large numbers in Almora, visiting roses.

15. Apis dorxsata, Fab.

Fabricius, Ent. Syst., ii, p. 328 ; Syst. Piez., 370 ; Smith, Cat-
ii, p. 415 ; Journ. Linn. Soc., xi 1876, p. 396 ; Horne, Trans.
Zool. Soc. Lond., vii, p. 181, pl. 22, fig. 3 ; Lep., Hym,, i, p: 405,
Q. Apis testacea, Sm., Journ. Linn. Soc., ii, 1858, p. 49. Apis
zonata, Sm. (nec Guér.), Journ. Linn. Soc., iii, 1859, p. 8. Apis
dorsata, Bingham, Proc. Zool. Soc. Lond., 1896, p. 457 ; Faun.
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Brit. Ind. Hym., i, 1897, p. 557, pl. iv, fig. 11 ; Paiva, Rec. Ind.
Mus,, i, p. 17, 1907.

One specimen from Dibrugarh, N.-E. Assam, 17—19-xi-11 (Kemp).

Recorded by Bingham from throughout India, Burma, Tenasserim,
Ceylon, extending into China and the Malayan region to Java.

Represented in the Indian Museum collection from W. Himalayas :—
Mussoorie, ca. 7,000 ft., 12-viii-05 (Brunetts) ; Kumaon ; Simla, 7,000
ft., 7-v-10 (Annandale).

United Provinces :—Dehra Dun, base of W. Himalayas ; Dhikala,
Naini Tal district, 22-iv-08 ; Boxar, Naini Tal district, 19-iv-08, Gular-
bojh, Naini Tal district, 17—20-iv-08 ; Bareilly 15—22-iii-07 ; Lucknow,
5-xi-07 ; Meerut, 8—14-iii-07 ; Kaira, base of W. Himalayas, Naini
Tal district, 24-iii-10 ; Bhogpur, Bijnor district, 2-iii-10 ; Amangarh,
Bijnor district, 24-1i-10 (Mus. collr.).

Nepal frontier :—Thamaspur, 18—20-ii-08 (Mus. collr.).

E. Himalayas :—Sikhim.

Chota Nagpur :(—Paresnath, 4,400 ft., 11-iv-09 (Annandale).

Bengal :—Murshidabad ; Calcutta, 20-i1i-08 (Annandale).

Assam :—Naga Hills ; Sibsagar ; Shillong ; Margherita ; Mazlat,
Mangaldai district, 11—15-x-10 (Kemp) ; Lushai Hills, 3,600 ft., 7-vi-04
(E. C. MacLeod).

Burma :—Base of Dawna Hills, 2-iii 08 (4dnnandale).

Bombay :—Belgaum.

Malay Archipelago :—Sinkep I.

Represcnted in the Pusa collection from Punjab :—Lahorc ; Wazira-
bad ; Jamoo.

Central Provinces :--Bula ; Hoshangabad ; Itarsi.

Bihar :—Chupra.

Bengal :—Rangpore.
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Arrangements are being made to figure, in a final
paper dealing with the Zoological Results of the Abor
Expedition as a whole, a number of the new species of
insects described without figures in this Part.



