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Dicranomyia ... 99, 296, "97 299
absens . e 293
approximata . 296
Licinctipes 296, 297
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demarcata e 1200
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trispinosa minor ... 91
Forficulidae 89, 166
Forficulinae 91
Fucus 536
G
Galliena montigena ... ... 590
(Garruga pinnata e+ .., 615, 622
Gastropoda e 12
Geophilidae . 71,72
Geranomyia cxrcxpuncta,ta e 299
decemguttata 299
flaviventris 299
fletcheri 299
genitalis 299
semistriata 299
Geranomyia (Pseudaparosa)
venustithorax 299
Glossina 212, 268
Glossoscolecinae 363
Glycosmis ... 165
pentaphylla 168 176 177 180

Page.
Glyphidrilus 133
annandalei 135
papillatus .. 1356
Tspelaeotes 14,18, 133
tuberosus .. 135
Gmellina arobores, ... 624
Gnophomyia 301, 302
fraterna e 302
furcata 301
genitalis 301
maculipleura 302
nigra ... 301
nigrescens 302
orientalis .. 301
strenua 301, 302
Gnoriste brevirostris ... . 204
Gobioides ... . 162
Gobioididae 155, 156, 162
Gomphidia fletcheri 4217, 470
kodaguensis 427, 470
t-nigrum 4217, 470
Gomphinae 4217, 428, 470
Gomphus .. 470, 472, 475, 478 514
nilgiricus 7, 476
Gonomyia ... 296 300, 301 303
affinis . 303
antica 301
bryanti 303
flavomarginata, 301
incompleta . 301
Gonomyia (Mesoo hona nigri-
pes . P ) me 301, 303
Gordiodrilus travancorensis 319
Greenomyia nigricoxa 294
Gryllacris ... .. 181
tbarkudensis 179, 180, 181
dubia ... .. 181
hieroglyphica . .. 180
Theroglyphcoxdes 179, 180
oceanica .. 181
Gryllidae ... 84, 166, 181
Gryllodes sigillatus .. 183
Gryllotalpa africana 181
Gryllus brunner 183
rchinensis 183
consobrinus 183
mitratus 183
Gymnastes bistriatipennis 300
flavitibia 300
pennipes 300
Gymnodontes 580
Gymnosoma 218
Gymnurus . 162
Gynacantha hyalina 427, 466
millardi 427, 466

Haematopota annandalei
Haemonais laurentii

13, 14, 99, 100

321

Hecobolinae 124
Heleocoris . 19

8p. .. 13, 14, 04
Helicidae ... 309
Helicobia ... 221
Heliogomphus 476, 478

pruinans 4217, 473
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.. 367
Helix putris ’ -
r. 4217, 463, 465
HemianaXx ¢p hxppxge . 446, 456 | Ictinus mordax .. 470
Hemicordulia \
426, 416 praecox . 470
asiatica . 423, 470
Hemiporcellio carinatus oo 90 rapax ’
hispidus 50 rapax morda: ... 427, 470
Hemiptera o 311 F rapax praeoox 4217, 470
Hercostomus 108, 109 rapax ra.p 427, 470
germanus ... 109 | Idionyx . 423, 446 456 458, 461 462,
latipes 108, 109 516
fpraetentans 13 14, 108, 109, 110, corona burliyarensis 427, 460 461
111, 112 462, 516, 517, 519
Hercostomus (Gymnopternus) chaly- corona corona ... 427, 460, 462, 519
beus e 109 *corona fulvia ... 516, 5117, 619
Heteropoda procera 67 corona nilgiriensis .. 461
trobusta . 12,16, 17 63, 66 fgaleata 517, 518, 519
sexpunctata . 66, 67 fnadganiensis ... 427, 460
Hexagenia 415 418 nilgiriensis . 427, 459, 460, 462
tindica ... 415,416, 417, 418 optata 460, 463
“+Hierodula doveri . 175 tsaffronata 427 458, 5117, 519
membranacea ... . 175 Tstevensi 458 460, 46.., 517
ventralis .. 175 | Idypaspistomyia latlpes 13, 105
Himantosoma typicum 13 18, 72 | Indogomphus longxstxgma, 428, 478
Hippasa ... 588, 592, 595 | Indolestes . ... 484
agelenoides ..+ 88, 592, 593, 594 IIndomacromla .. Ol4
greenalliae 588, 592 tdonaldi 515, 518
thimalayensis ... 592, 593, 594 Indoneura 429, 004 505, 506, 507, 508
?flme&-ae ... 588, ggg, gg;, 335 gomghmdes 423, 429, 505
oundesi 4 , 594 ramburi 429, 505
lycosina ... 588, 592, 593, 594 | Indoplanorbis exustus 249 274, 534, 535
'{x;miizd_rg,spa:ta,na. e 592, ggg, gg;, 535 }Indosuccinea 369, 370, 373, 375, 377
ilgiriensis , 593, 594 plicata .. 376
ohvacea: ... D88, 592, 59_3, 594 semiserica 374 37o, 376, 3177, 3178,
g:n:ilé:rma. ... 588,592, ggg,gg; 382, 383, 386 393, 400, 402,
artit " 403, 408
pisaurina ... 588, 593, 594, 595 *semiserica khandalla ... 407
10 simonis ... D088 *semiserica sthulasiras 376, 407, 408
Higgzzfggms 1‘.-). - 532 Indolt..helr)m: coesia 426, 436
} . imbata 426, 435, 511
?::i;:;ger .25, lg Emga-ta, limbata ... «. 511
i oo imbata sita . 511
lankadiva 8, 12,17, 24, 25, 112 | Insecta 15 14,
 lar - 18
glsltendae . <« 120 | Ischnoptera R 91
o Ofr?(ifr: biloba .. 175 cavernicola 91 92
Hol c .. 175 tfulvastra 168 169
0 og)aramaecus caularum 120 himalayica <. 168
HOlOII:ISia, 14, :I;gg ; hlllligrocincta. .. 91, 92
gomo_t:oma distincta ... 622 N alllllll‘zra."- ';28 igg
Hgfv?slcr;ﬁx 51;4 I senega.lenms 428 432, 489 490
Humbertiella indica 172 sonel‘ll;-omym a.nnandalex 293
Hydrobasileus . 445 | I oda g0
er00ns - 425, 426 - sopoda ... 12, 17, 21, 49
Hydrometridae gg Isopsera_pedunculata e 177
Hydrophilidae ' yoo Ixalus vittatus .. 140
* Hyllaeot.hemls fruhstorfen api-
calis 425, 430
fruhstorferi fruhstorferx 425, 430 J
Hylophilidae 120; 121 | Justici
Hy]ophﬂus " 17 21, 152 8 IL,HL ves ese 434 235 236 240
thempi . 14,1618, 121
speluncarum B TY
- troglodytes N | K
ymenoptera 3 '
Hyosphaera 14, 123-;;3 {Kanduka .. 579,580, 582
Hypophyllus “1.08 109 _ Tm_lchlel 579, 580, 581
Hypselostoma, . ’ {Kempiella 87
. 21 } Kuwayama hirsuta ... 621 625
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L
Labidura riparia inermis 167
Labidurinae 89
Tamellogomphus .. 476
acinaces 427, 477
malabaricus 4217, 477
nilgiriensis 427, 477
Laminaria 536
Lamnonyx 21
diversidens 13, 72
Laranda ... . 86
jLarandopsis . 86
‘choprai . 13, 86
Lathrecista asiatica asxahca. 420, 431
Lathridiidae . 120
Lauraceae ... 615
Lawsonia alba 376
Leander semmelinki 46
squilla 40
Lecanilinae 315
Lechria nepalensis 301
Leia insignis 204
nigra e 294
Leiomyia ... 294, 295
flavolimbata . 294
Lepidiota ... . 274
pinguis 253, 274
Lepidocyrtus 13, 285
texploratorius ... 286
imperialis 286
tmagnificus 285
maximus 286
obscuricornis 286
robustus .. 286
Lepidoptera 13, 18, 113, 615 |
Leptogenys jeanneli .. wr 323
Leptotrichus ’ w. 523
Lestes 425, 483
tdorothea 428, 483, 484
elata ... . 428, 483, 484, 485
{patricia . 428, 483, 486
praemorsa 428 483, 484, 485, 480
*praemorsa andamanemlq 410
praemorsa decipiens 486
Ppraemorsa proem rsa .. 411
viridula 428, 483, 487
Lestidae .. 428
Lestinae 483
Lewcomyia 256
Libellaginae .. .. 482
Libellulinae 425, 426, 429
Libnotes ... 297, 298, 299
montivagans .. 298
nervosa 299
nigricornis 298
picta ... 298
Limnaea ... 407
acuminata gracnlmr 533, 634
stagnalis e 533
Limnaeidae - . 372
Limnobia . . 99, 297, 298, 299
annulifemur .. 299
bidentata 298
bipunctata 298
centralis 208
confinis 298
festivg, 297
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Limnobia flavocincta ... 208
indica 297
infixa ... S99
longinervis 298
longipennis 299
marginata 29§
nigra . 298
nigrescens 299
niveipes 208
punctithorax 209
teucholabina 297
tinctinervis 297
triangularis 298
trimaculata 297
tritincta 209
umbrata 299
Limnophila 99
annulipes 302
claripennis 302
flavipennis 303
fusca ... ... 303
glabra... 100, 303
honesta e 302
incompleta 303
inconsequens 303
multipunctata 302
ornatipennis 303
pallidicoxa 302
palmeri 303
parvicellula 303
quartarius 302
simplex 302
tLimnophila (Trorrlrrphnla) caverni-
cola =5 13, 14, 100
tLimosina notatlpenmq 13, 103
ornata 13, IG, 103
ttenebrosa 13, 103
Lissost:rna... 562, 568
Lithocaris vilis ]3 14
Lithotis ?69 370, 371, 37.., 394
japonica . 372
rupicola F 308, 371, 372
tumida ‘17] 372, 38(), 393 394
Littorina 535, 536
littorea 036 537
neritoides. ... 536
obesa ... 540, 541
obtusata 536
rudis ... ... D36
scabra 535,56 3 4 *)37 540, 541, 544
Louronota 625
Louronota (Allotnoza) minuta ... 625
Lucena . 367
Lucosa ... B590
Lumbricidae 133, 363
Lumbricinae ... 3063
Lycosa 588, 689, 096, 598, 699, 603, 605
amazonia v 588, 589
tannandalei .. 599, 605, 606, 607
tbarnesi 596, 599, 601
birmanica 596, 599, 600, 605, 607,
608
tbistriata 597, 600, 602
brevimetatarsis ... h8Y
tcarmichaeli 598, G604, 605
catula 589, 599
chaperi 689, 597
comotti 589, 697
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589, 590, 598

tfetcheri 598, 605, 606
fragilis - 589
fuscana 589, 597
goliathus 589, 600, GO1
thimalayensis ... 597, 601, 603
indigatrix 589, 596, 597, 599, 601
inominata 589, 597
inops ... ... 589
irani ... 589, 597
kempi 598, 601, 602
laidlawi ... D99
leucostigma ... 589, 598, 601, 603
tmackenziei 599, 605, 606
madani ... 589, 597, 598, 602
maindroni ; 589, 598
mastersi . 589, 69T
tmoulmeinensis ... 598, 604, 605, 609
nigrotibialis 589 596, 597, 099 600,
601, 602

obscura ... D89
obscurides . 589
obscurides seubertx ... b89
orophila 589, 597
ovicula 590, 598
palliclava . 590
phipsoni 590, 600, 601
pictula 590, 597
prolifica 590, 597, 600
Tpunctipes 598, 601, 603
tquadrifer 599, 605, 608
semoni ... 590
stictopyga 590, 598, 602
subinermis 589, 590, 597
sumatrana ... 598, 604, 605, 607
tsutherlandi 599, G605, 606
tagax 590, 598
tenebross 590, 597
timida ... 610
wroughtoni 590, 597
yerburyi 590, 597
Lycoseas 588
Lycosella minuta 590
tenera 590
tencra bisulcata ... .. 690
Lycosidae ... 587, 588 596

M

Machilus gamblei 625
Macrobrachius longicosta 295
Macrocera brunnea 291
elegans 291
ferruginea, 299
incongpicua 291, 292
Macrogomphus 476
albardae 479
annulatus 427 470, 471, 4’12 476
decemlineatus e 472
montanus . 479
parallelogramma ... 472
robustus 479
twynaadicus 427 471
Macrohomotoma stsiata 629

Macromia

... 423,427, 441, 446, 447, 449,

452, 453, 455, 4506, 468,
469, 514, 515, 516

Page.

Macromia bellicosa 427, 452, 453, 454,
455, 457

Tbinocellata w427, 447, 449, 451
calliope . .. 449
cincta e 447
cingulata 426 447, 450, 452
tellisoni 427 447, 452, 457, 514
euterpe . 447
flavieincta 4"6 447, 452, 453
tila ... 427 449, 451, 452
tindica 427, 447, 448, 451, 453, 454,

457

tirata .. 427,452, 454, 455
fminiata 427, 449, 450
pallida ... 452, 454, 456, 457
westwoodi . . 447
Macromias 447
Macromidia 514
rapida . 516
Madasumma marmomta. .. 185
Maheina ... 319, 354, 355
{Malabaria 319, 3"0 354, 355, 356, 361
tpaludicola . 356, 359
Mammalia 12, 17
Mantidae .. 165, 166, 175
tMareta acutiventris . 168, 169
teimilis .. 170
Margattea .. . 170, 171
Mazarredia crlstulata . . 189
Mecopoca elongata 177

Megalogomphus ha,nny.x;.gtom 428, 4'70 478

Megalophrys boettgen 142, 143
kempi e . 143

sp. .. 12,14
Megapenthes . 122
tibialis 119
tvespertilionis 14 119
Megascolecidae 130, 320, 327
Megascolecinae 130, 321, 327
Megascolex 321, 335
konkanensis ... 3356
mauritii 335
tporphyrozonus 337
sylvicola .. 337
*sylvicola marianae 321, 336
trilobatus .. 335
vilpattiensis 335, 337
Mcgascolides 130 320, 321, 334
tantrophyes 14 18,130
cochinensis . 335
Megatrioza 621, 624
eugenioides .. 625
hirsuta 621, 625
vitiensis .. 624
Megistomastix pnrtorlcensxs 304
Melaniidae 33
Melanoides - 40
lineatus ... 530, 531, 532 533
pyramis . 12, 15 33, 34
tuberculatus 532, 533
Melanoneura 429, 506, 508
bilineata ... 429, 504, 505, 507
Mesoeyphona . ... 300
gracilis .. 301
nigripes . 300 301
Mesogomphus lineatus 427, 477
Metallea ... .. 218
Metalliopsis e 218
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Metassamia . 69
{septendentata . 12, 69
Metioche humbertiana 188
Metoponorthus .. 523
Metrocoris mgrofasmatus 13, 1.) 93, 94
Metrocoropsis 94
femorata 93, 94
Micrixalus oplsthorhodus 140
Microchaetinae s 133
Microdon apidiformis .. 153
apiformis 153 .
Microgomphus 476
*torquatus souteri 427 474
torquatus torquatus 427, 474
Microhyla berdmorei .. 141
inornata, 141
Micromerus 409
tandamanensis ... .. 410
lineatus ... 409,423, 428, 483
Minous monodactylus .. 135
Mogoplistes 166, 187
brunneus .. 186
Molchlonyx . 302
Mollusca 12, 20, 33, 539
Molophilus ... 300
assamensis 300
inconspiouus 300
medius 300
Moniligaster perrieri e 322
Moniligastridae 129, 322
Monogaster . . 320
Monomorium rhopalocerumn spe-
luncarum . 123
Morphacris citrina .. 189
Mortonagrion varralli ... 428,490
Muraena (Gymnothorax) meleagris 155
Muridae 23
Murra.yna. koenigi 616, 623
Mus nitidus nitidus 12

Musca 205, 209, 212, 218, 553 555,
556, 057 562

albina 553, 554, 555, 557, 560, 568
albomaculatq . .. 571
analis 563
angustifrons 565
antiquissima 562
aurifacies 562
australis 562
autumnalis . D13
hakeri 556 558, 560, 572
becker: ... b68
bezzii 554 555, 569, 560, 573
biseta ... . ... 565
bivittala 565
calleva 662
campicola 562
chiliensis 562
cinerea 197
cingalaisina .. 875
conducens 554, 5‘36 5569, 562, 565,
) h75
convexifrons .. B71
COrving 562, 566
craggi ... 568
crassirostiis 504 o55 559, 561, 577
cuprea ... b0o7
dasyops 551 557, 560, 569
determinata . 563

Page.

Musca dichotoma 565
divaricata .. 563
domestica "06 553 554, 555, 556,
558, 562, 563

dorsomaculata 571
eutuaeniata 565
flavifacies 563
flavinervis 563
Hlavipennis 563
{fleteberi 553 555, 558, 560 574
Jrontalis . B62
gibsoni . 554, 557, 561, 570
hervei 554, 556 557, 558, 560, 572
hottentota ... b62
humilis 565, 566
illingworthi 559, 561, 572
incerta ... b64
inferior 55‘% 554 555, 557, 560,
574, 576

kasauliensis 568
lateralis 562
latifrons 565
latiparafrons . ... b70
lucens 556 5517, 560, 567
lucidula . 556, 568
ludifica 562
mediana ... 565
minor 562, 566
modesta 577
multispina 563
nana ... ... 567
nebhulo 553 554 558, 561, 563,
5G4, 565

nigrithorax 568
niveisquama 566
osirts .. 566
pampasiana o .. 562
pattoni 555, 559, 561, 570, 571
pellucens 562
phasiaeformis 566
pilosa ... 573
planiceps 054 555, 559, 561, 576
pollinosa . «. b5
prashadi 559, 561, 573
promisca ... b6d
pulla .. 5569, 561, 568
pumila 566
pungoana 5068
riparia 562
rivulans 562
scapularis ... 0b6b
senior-whitei 5")5 559, 660, 576
sorbens 503 557, b60, 565, 575
sordidissima . . 565
spectandae 665
speculifera ... bG8
spinohumera 503 508 661, 570, 671
stomozidea . . 562
sugillatriz ... b66
tempestiva 503 566, 657, 661, 667
umbraculata 5062
vagaloria .. 662
votustissima 557, 560 5666
ventrosa 559, 661, 568
vicaria e. 5062
vicina 058 562, 563, 565
villeneuvi . 5657, 660, 569
vitripennis 553 554, 567, 560, 566
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Musca xanthomela . ... 568
xanthomelas [ 554, 5587 5627 571
yerburyi 559, 561, 564
Muscaridae 217
Muscidae ... 217, 218, 219, 2"0 553
Muscidae Aca,lyptratae 103
Muscidae Calyptratae . 550
Muscinae ... e 219
Muscoidea Calyptrata 217
Mycetophila binotata ... 295
cinctiventris 295
czizeki 295
himalayensis 205
linola 295
quadrifasciata 295
suffusa 295
Myecetophilidae e 291
Mycomyia 293, 294
affinis 293
basalis 293
bifascipennis 293
cinerascens 294
curvilinea 293
ferruginea 293
fimbriata 293
flavithorax 293
flaviventris 293
incisurata 293
indefinita 293
indica 293
tinctipennis 293
trilineata 293
winnertzi 293
Myiophanes 21 95 96
greeni 97
karenia 97
tkempi 13, 16 20 94, 95 96 113
spelancarum . 95
tipulina 9
Myla,bfr)is . % 123
Myriapoda 13 18,71
Myrmecophila . 166
acervorum 184, 185
talbicincts, 184, 186
tgracilipes 184, 185, 186
Mysmena .. 65
Mytilus variabilis 544, 545 548
N
Naididae 321
Nais communis caeca . 321
Paraguayensis aequ
Naucoridae Y qma . 33»1
Nema.c_hllus sp. - 12,18, 27, 28, 29
spilopterus o ... 30
Nematogenia panamaensis 319
Nemobiinae 84
Nemobius ... 84, 85
.. , 85
Neocollyris 176
Neoempheria 293
INeo;ttsma. . 124
YPplca.. 9
Neotrioza ma.chlh Vs 184, égg
Vb
Neritina ' 361
406

xx
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Nesopeza albitarsis ... . 304
gracilis . 304
longicornis . 304
picticornis ... 304
Neurobasis chinensis ... 428, 479
Neurothemis fulvia ... 426, 438
intermedia atalanta 438
intermedia intermedia 426, 437 438
tullia tullia 426, 4347
Nonagria ... 237, 274
Notoscolex 321, 333
Tpalniensis 321, 333, 337
Nux vomica 617, 624
Nymphaea lotus .o 321
Nycteribia (Acrochohdm) euxesta 13,18,
24,112
Nycteribiidae . 112
(o)
Ocnerodrilinae ... 317, 319, 320, 354
Ocnerodrilus occidentalis .. 319
Octochaetinae 319, 320 343
Octochactoides s v 343
Octochactus e 343
Octochaetus (Octochaetoxdes) fer-
mori tetracystis ... e 343
fermori typica ... e 343
Ocyale 590, 595
atalanta 590, 595, 601
Odonata ... .. 409
Odontoamblyopus . 162
Odontomachus haematoda troglo-
dytes ... . 123
Odontopoda indica ... e 294
Odontotermes obesus ... ... 186
Ognichodes s .. 162
Oligochaeta .. 14,18, 127 317
Omia e 372
Omphra ... .. 145
atrata 145, 146 147, 148 149, 150
complanata .. 145
hirta ... .. 145
rotundicollis . .. 145
Onesia . 276
Ongulnius ... 65
Oniscidae ... 49
Oniscoidea e W 49
Oniscus ... 50, 53, 64
punctatus ... b4, b7
Ontsira ... . 124
Onychargia atrocya.na. 428, 429 489
Onychogomphus bistrigatus . 478
striatus 428, 478
Onychothemis testacea . 444
testacea ceylanica 426, 442
Opeas 34, 37 46

tcavernicola 12 15, 16, 20, 33, 34,
35, 36, 37, 38 39 40 50

*cavernicola vamana 35, 36
gracilo 12, 15, 20, 33, 34, 35, 36,

317, 38, 39, 40

innocens’ 35
Ophiocephalidae .. 27,31
Ophiocephalus gachua... 12, 27,31
Opiliones ... 12,17, 69

Opisthostoma 21
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Orectochilus 19
8P, ... 14
Ornebius ... . 166
tannandalei . 187
tleucopygus 186
Orogomphus 468 469
fcampioni 427 467, 469, 517
dyak . .. 469
xa,nthoptera. 427, 469
Orthetrum «. 433
chrysostigma luzomcum 426, 433
glaucum 426, 433
prumosum 446
pruinosum neglectum 409, 426 432
sabina . 409, 426, 432, 435
taeniolatum 426, 433
triangulare triangulare’ 426, 433
Orthezinella © .. 312
Ortheziola . 312
Orthoptera 13, 14, 18 81 82, 165 166 168
Otina .. 369
Otinidae ... . 369
Oxya velox . 190
Oxyloma ... . 367
Oxytelopsis pseudospma 14
Oxytes oxytes 33
Ozotrioza laurinearum ... 6925
styracearum . 0625
P

Pachyrhina o . 99
demarcata 30.), 307
Palaemon ... . 45, 46
hendersoni 12, 19 41,42, 43 44,45,
46, 47

Palaemon (Parapalaemon) hender-
sont : 41
{Palaemon cavernicola 11 12 18 19, 20,

39, 41, 42, 43, 45, 46 47, 48 50

Palaemonetes antrorum i 48
calcis ... 48
eigenmanni ... 46, 48

Palaemonias 48

Palaemonidae ... 41, 46

Palaemoninae 48

Palaeoanaclinia ﬂavohuta. . 294

Palingenia 418

Palorus exilis 14 15 120
minor o 120

Palpopleura . ... 438
sexmaculata 426, 433

Paludomus blanfordiana 12,19, 33
labiata 33

Panchlorinae 82, 172

Panesthinae . .. 174

Pantala flavescens 410 426, 443, 445

Paracladura gracilis ... . 302

tParacryptops indicus 13, 74,75
weberi 75

Paragobioides one .. 162

Paraphaea signifera ... w117

Paratelphusa 19

Parat-elphusa. (Barytelphusa) fal-
cidigitis .. 12,19, 41
herpax 41

Paratettix indicus 189
scaber 189
variabilis - 189

Parathespis humbertiara, 175

Pardosa 588, 589, 591, £9S, 609 610
amazonia . H89, 591
tatropalpis 609, 610, 611
birmanica 589, 591
evippina <. 591
fidelis 591, 592, 609
tpnochoera 589, 591
irrelila . 591
laidlawi w. 591
tleucopalpis 609, 610
ludia ... 589, 591
nicobarica 589, 591
toakleyi 609, 610
pinangensis 589, 591
Psammodes 589, 591
pusiola 589 691, 009,610
rabulana 589, 591
spinicrus «. 591
sumatrana 589, 591
tenasserimensis 589, 591
tenera .. D89
thalassia 589, 591
timida 592, 609
tristicula 589, 592
vagabunda w. 591
vagula 589, 592
venatrix 591, 592

Pardoseac ... 591

Parhierodula w175

Paronella |, 13, 14, 285, 287
{brunnea ... 287
ingignis 287

Paronellinj .. 287

Paurocephala 615, 621
psylloptera 615, 621

Pauropsylla e 622
depressa, 615, 622
ficicola 622
floccosa (22
globuli (622
nigra . (22
spondiasae (622
tuberculata (22

Pauropsyllinae - 621

Peckia 196, 220
matallica 20

tPegomyia kempi l‘i ]7 101

Percidae 27, 30

Perionyx 321. 340, 343
excavatus 340, 343
thorai 342
m‘intoshi 341
modestus e 341
sansibaricus 341, 343

Periplancta americana 173

Phacopteron . 622
lentiginosum 615, 622

Phacosema gallicola (22

Phalangopsinae 86

Phaneropterinae . 176

Phasgonuridae '3 165, lhh 175,176

Phasmidae : 166

Pheidole <. 185

Pheretima. 334 335, 339, 349
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Pheretima elongata 339, 356
hawayana . 339
heterochacta e w339
houlleti ..o ces 339
lignicola .. 339
posthuma . e 339
suctoria . 339
*suctoria mullam .. 339
Philaematomyia ... 562
girneyi .. 976
indica ... 575
insignis 577
Philautus vittatus 140 141
tPhilonthus annandalei 13, 14, 118
bengalensis o118
tkempi 13, 14, 118
Philoscia coeca e 03
tdobakholi 12, 17 2] 39, 49 54, 53
51
8p. ... 12, 17, 49, 53, 54 57
tenuissima . 53
Phoridae ... 99, 196
Phricotelus v e 65
Phrissopoda 196, 220
metallica .. 196
teste ... .. 220
Phrissopodia .. 196
Phronia semifumata ... ... 295
simplex e 295
Phyllodromia mgrocmcta, 91
Phylldrominae - 92
thllomacromm 3 461
nilgiriensis . 460, 401 462
{Phyllomyza tenebrosa 13, 104
Phylloneura . 429, 508, 509
westermanni 423,429 506, 509
Pilaria . 302, 303
Disces 12
Placomyia ... ... 562
Platyarthrus .. 523
facropyga 523 324, 525, 526 527
Platycnemis 498, 504
Platygomphus ... 478
Platysticta 413, 498
deccanensis 429, 498
Platystictas . . 429
Platyura ... .o 203
affinis . 202
apicipennis o 202
fasciata e 202
flaviventris o 292
flavomarginata ... .. 293
fumipes . 293
funerea - 293
grandis . ... 293
indistincta e 292
longifurcata e 292
marginata e 292
octosegmentata ... e 9200
ruficornis e 292
suffusinervis 292
vicina .. 999
Plaxemyia . 502
Plecopodus .. 162
Plectognathi ... ... 580
Ploearia ... 95
Plutellus _ 3 1, 327
tcampsiaulus . .. 328

Page.

tPluteilus kempi . 327
Poecilocercus 190
Poinsettia .. 245
Pollenia ... 230
Polylepta dubiosa 294
incerta 294
undulata 294
Polyphaga 174
aegyptiaca 174
africana 82
indica 174
ursina 174
Ponera dulcis 123
tesserinoda 165, 583 586
{Ponerotrogus ... 583
tannandalei . 524, 586
Pontoscolex corethrurus 363
Porcellio 49, 50 53 523
tassamensis 12, 49 51 52
immsi 50
maculipennis 50
Potamarcha obscura 426 432

aphalaroides

Potamonidae . 41
Prenolepls (Nylanderla) ]a.egersklo-
eldi . 123
Prwtzrhynclzomym 562
lineata 576
Pristonychus 115
Progonomyia 300
Promusca ... ... 562
Protoneura 601, 504
Protosticta .. 499
teerinostigma 429, 499
gravelvi 429, 499, 501
hearsevi 429, 499
tmortoni 429, 500, 501
sanguinostigma 429, 499, 500
stevensi 429, 499, 501
| Protostictas e 429
Pselliophora flavofasciata e 304
gracilicornis 304
Pseudagrion . 411
fandamanicum .. 411
australasiae 495
bengalense ... 495
decorum 423, 428, 497
hypermelas 428, 497, 503
tindicum 428, 495, 496
+malabaricum eee 428, 494, 495
microcephalum 412, 423, 428, 495,
497
tpraeclarum 428, 493, 496
rubriceps 428, 483, 497
williamsoni 497
Pseudococcinae 315
Pseudococcus .. 315
Pseudolimnophila 302, 303
Pseudomopinae 92
tPseudophaea cardinalis .. bl2
dispar 423, 428, 479, 480, 512, 513
fraseri .. 428, 430, 480, 513
fraseri fraseri 480
fraseri wynaadensis .. 480
variegata ... 480
Psilorhynchus sucatio e 12,27
Psilosomus . 162
Psylla 623

615
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Psylla cedretae 623
cistellata 621
isitis 624
obsoleta 623
simlae... .. 0623
Pgyllidae ... 615, 621
Psyllinae -... 623
Psyllopa .. 624
obscura 617, 624
Pternoscirta blmaculata 189
humbertiana 189
Pterois russelli . ... 155
tPteronemobius gravel}n 182, 183
histrio vee .. 182
infernalis 182
javanus 182
tartarus 183
Pteropodidae - .. 24
Ptilolepis ... . 562
Puliciphora trisclerila we 276
Pyonoscelus 82, 174
striatus £ 82 83
surinamensis 13 15, 82 83 1'74
tenebrigerus 170 174
Pyge ophthalmica e 166
Pyrahdae ... 113
Pyralis 113
achatling 113
despeclalis 113
fumipennis 113
gerontesalis 113
manihotalis 13, 16 9o 113
miseralis e 113
pictalis 113
vetusalis w113
Pyrazus palustris 529 540 542, 6543, 544,
549 ’550 551
Pyrrhicia inflata . 177
R
Ramiella 320, 344
bishambari 346
heterochaeta 345
tparva . 344
Ramphidia sp. 13, 14, 99
Rana afghana 139 140
alticola 139
annandalei 137
chaleonota 138
cubitalis 138
kuhlii 137
livida .. 137 139
sauteri johnsi 138
spinosa o 137
Rana (Hylorana) &fgha.n& . 12,14
Rattus nitidus nitidus . 17,23
nitidus obsoletus ... vt 23
Ravinia 207, 221
Reduviidae 94
Rhacophorus leucomysta\: 141
Rhamphldm. abnormalis 29¢
inconspicua 99
Rhampbhidia (Eurhamphldm) nivei-
tarsis ... . 299
Rhaphidolabis indica .. 302
sordida . 302
22 81

Rhaphidophoru

Page.
Rhaphidophorinae ... 83
Rhinunae . 218, 2)9, 250
Rhinocypha 483, 519
hisignata 423 428, 4182, 483
ignipennis e. D12
Tlaidlawi 428 482, 514, 519, 522
ustulata . 519, 520
Rhinolophidae 24
Rhinolophus . 23,55
lepidus subbadius... 12,112
subbadius 24
Rhinopsylla stylata . we 028
Rhipidia 295, 296, 297
javanensis .. 295
maculata 296, 297
pulchra . 295
subtesselata 297
zeylanica .. 296
Rhodothemis rufa 426, 438, 446
Rhymosia albolateralis 294
annulicornis 294
flavolimbata 294
genitalis ; 294
humeralis e 290
Rhynchota po ... 13, 83
Rbhyothemis lankana . . 444
phyllis phyllis ... 426, 443
triangularis 425, 426, 429, 435, 443,
444, 445
variegata variegata 426, 440, 443
Rodentia . 12, 17, 23
Rousettus aegyptiacus R
seminidus 112

S
Sacatia landatclla 113

Sarcophaga 193— 202, 20— 210, 212, 213,
919, 221, 222, 224, 241, 245, 257,
260, 264, 268, 273, 274, 275,

276, 279
agnata e 279
alba 202

albiceps 109, 204, 213, 223, 2¢5, 236,
239, 243, 253, 263, 265, 270,
274, 275, 289, 283

aliena 197, 200
amita 280
ancilla 281

tannandalei 223, 2‘)" 233, 2()" 2065,
2(»9 274, 27'3, 276
antilope 200, 223, 224, £32, 262, =4,

271

aratrix 241, 282
arcipes 280
arvorum 281
taspinata ‘72’ 22.), 230, 2(‘2 264,
271, 274

aurata 197, 202
aurifrons 197, 205, 206, 222, 224, 231,
262, 264

balanina .. 280
thballardi 203 224, 254, 263, 271
bhanksi e 272
barbata 228, 261
basalis 197, 202
beckeri 241, 282

theesoni 227, 224, 212, 243, 263, 2¢9
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Page. ) Page.
Sarcophaga benaci ... .. 281 SarCOpdh;zga hutsons ... 200, 235, 252, ggg
.. 281 indica
et MRminbsens .. 281 indicata 197, 202
ey . 280 inextricata 197, 200
hriyis 197, 22020 jnﬁx:. t .1.97 ggg
9 261, 26 innotata
calcifers 200, 222, 225,226, 271, 274 invaria 107, 209
caFnAE ... 213,261, 264, 282 javana 196, 202, 205
i 261, osephi "OO 222, 226, 226, 227
caudagalli 200, 222, 225, 222(;72, e Josep 261, 262
: 250 kempi 205, 206, 223, 225, 247,263,
agimaty  NM0ES 248..?49 283 e 270, 272, 274, 275
g;ta.l:hra.ta e 279 kerteszi 281
compta 197,500 tkhasiensis 223, 224 246, 226';31 226893
i 82
e o 280 knabi 200, 205, 223, 225, 234, 235, 236,
i - = 200, 251 262, 265, 274, 283
o T .. 219 *knabi flavipalpis 204, 205, 223, 235,
crinita 200, 223 225, 245, 263, 269 ] _ 263 265
cucullans . o 280 krameri 200, 223, 225, 241, 263, 269,
cultellata .. 283 - 279
cze]_’ny’i eee ees 282 lammat& aes oo 279
discifera .. 280 lacrymans‘ > 281
dissimilis 232, 281 lineatocollis ... 196, 197 202, 204
duvaucellii 196, 200, 202 longestylata ... 283
dux 200, 205, 223, 225, 248, 249, 252, longicornis .- 200, 243
260, 263, 270, 274 275 276 luzonensis . 200, 235, 248, 343
225, 250 263, 283 maculata 7
nga::lzg)tzx 223 e 282 tmartelata 223 224 247, 263 269,
ebrachiata meadei . 282 272, 274
emigrata 197, 202 mehadiensis . 282
excuticulata . 279 melanura 199, 20.),213 222, 225, 2217,
falculata 200 246, 261, 271 282 261 262 279
*falculata persicae 222, 225, 228 261, mendax 197, 202
262, 272 metopina .. 281
ferox ... . 280 minima .. 283
fertoni ... 280 monspellensia .. 283
filia ... «. 280 nemoralis . 279
tfavinervis 222, 224, 229, 232, 262, nigriventris 248, 280
264, 271 noverca e 279
tfletcheri 224, 225, 254, 263, 270, 274 offuscata . 281
formosana 200, 223, 225, 243, 263, 269 offuscata haemorrhondes . 281
frenata . . 281 orchidea 200, 204, 239, 271
frenata cruentata w281 orientalis 200, 223 224,243, 263, 269
froggatti .. . 194 torientaloides 223, 224 244, 263, 269,
frontalis 197 200, 201 202 274, 275, 276 283
fulvicornis . 196, 200, 202 tostindicae 223, 224, 233, 262, 265
fuscicauda 200, 20o 206, 224, 225, 242 parkeri 273
252, 253, 263, 270, 271, tpattoni 223, 224—- 242 , 243, 26‘& 269,
274, 275, 276 ‘772 274
tfatilis 223, 224, 246, 263,' 269, 272,283 pauciseta - 282
granulata 279 perpusilla 197, 200 202
teravelyi 222, 24 229 242, 262 264, phoenicopterus 200, 223, 224, 238,
2()9 272 263 265
haematodes 200, 222, 225, 230, 262, porrecta . 281
264, 279, 283 princeps 196, 20] 202, 204 237
haemorrhoa 281 protuberans . . 282
haemorrhoidalis 200 204, 224 225, proxima - 9281
255, 260, 263 271 282 283 pscudoscoparia ... ... 282
harpax 249 270 275 pumila 280
thenryi ‘)23 224, 232, 262, 264 tpusana 22‘3 225, 245, 263 269
hirticrus 279 reciproca 196, 200
hirtipes 204, 206, 223, 225, 238, 239, rondanii .. 28]
263, 265, 266, 267, 268 270, 271, roscllei e 279
274 275, 282 rostrata, 280
hirtipes orchidea 223, 239, 263, 265, ruficornis 196, 201, 202, 203, 206, 223,
266, 267, 268, 270, 27o 283 225, 251, 263 270 274, 275 283
hugellei - 205, 250 rufipalpis 197, 200, 201
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Page.

Sarcophaga rufipes 196, 204, 238, 265, 266
schineri . 281
schnabli 281
schiitzei 282
scoparia 282
securifera 203, 283
serioea 196, 202
sericeonitens 197, 200
setinervis 281
setinervis mutila ... 281
setipennis 279
siciliensis 280
gimilis 282
sinuata 279
soror ... 280
spininervis 197, 200 201
spinosa 280
striata 280
subtuberosa 250

taenionota 196, 201, 202, 204, 236, 255

tenuipalpis . 196, 202, 204, 237
teretirostris .. 282
thalhammeri . 281
trentepohlii 205 228, 248, 253
tricolor 280

tristylata 200, 223, 225, 241, 263, 268
ttsushimae 223 225, 248 263 270, 273

tuberosa 200, 248, 282
tuberosa exuberans 282
tuberosa harpax ... 282
uliginosa 282
uncicurva 280
vicina 282
vicina adriatica 282
villeneuvi 280
twalayari 222, 225 231 262, 264 269,
271

Sarcophagae .. 264, 271, 275, 276
Sarcophagidae 217, 218, 220
Sarcophaginae .. 193, 196, 219, 220

219, 220

Sarcophaginae metallicae
219, 220, 221

Sarcophaginae verae

Sarcophila . 197, 221, 256, 273
alba 197, 257
cinerea 257, 273

+Sathrophyllia carinata 178
rugosa . 179

Scapsipedus hastatus ... 184

Scarabeidae 583

Schizodactylus e 180

Schizomus cavernicola 61
dispar 61
sauteri 61
{sijuensie 12 17, 61
similis 61

Sciarinae ... v 291

Scutigeridae 71

Scytodes semipullata ... 12, 17, 63

Sicariidae ... 63

{Sijucavernicus 70
tkempi 12, 17,70

Siphonaptera . .. 199

Spelaeoblatta caeca 92

Spelaeomyrmex urichi 123

Spenceriella 321 330
duodecimalis . 330, 333
duodecimalis ditheca . 332

duodecimalis quadripapillata 331

(

Page.

Spenceriella duodecimalis regularis 330,
332

duodecimalis typica 330
tkempi 332
{Speonemobius .- 84
tdecoloratus 13, 14, 21,85
Sphasus lepidus 592
Sphingocladia 618
Spilogaster 218
Spondias margiferae 622
Staphylinidae 118
Steatornis caripensis 123
Stibadocerella pristina... 304
Stilpnoblatta bengalensns 174
Stomoxydinae 219
Stomoxys ... 218, 556
Strongyloneura 213
Strumigenys stygia . 123
Stygophrynus 16, 22

Succinea 367, 369, 370 371 372, 373 375
376, 377 399 402 405, 407

baconi T
bensom 372, 377, 378 386, 392, 394,
39() 400
ceylanica ... 378, 392,395
cochinchinensis .. 374
collina 378, 384, 385
collina aurantiaca v. rufo-cor-
nea . 384
crassmuelea 378 387 388, 389 391,
395

crassinuclea vitrea 377, 378, 386, 388,

394, 395, 396
daucina 378, 395, 397, 399, 403
*daucina hraswasikhara 378, 397, 403
debilis 3717, 380
elegantior 377, 378 380, 382, 386
girnarica 377, 378, 383, 385, 391 393

éodivariana. 378, 389, 405, 4006, 407
godivariana vangiya 377, 378, 389,
405, 407

377, 378, 389, 395, 396,
398, 401, 402, 403, 404

tgravelyi

*aravelyi andamanensis 378, 404
*gravelyi deccanensis 378, 403, 404
hanleyi 378, 391
horticola 3068, 403

indica 368, 377, 378 379, 380, 382,
383, 385 387, 390, 395, 400, 402

indica shanensis . 380
*indica subfossilis... 378 382
tlimnaeiformis ... 378, 406
martensiana 377, 378, 383, 389, 393
oblonga . e 392
pieifferi 378, 383, 390
pfeifferi recta 3717, 383, 390
plicata e 376
putris 3()7 376 378, 379, 403
putris propinqua ... 377, 383, 380

rutilans 377, 378, 385, 389, 402, 403,

404

semiserica 374, 376
tsnigdha 378, 397, 400
tstoliczkae 371, 378, 389, 396, 399
subgranos 377, 378, 386, 391, 392,
393, 394

taylori o 404
ttornardi 378, 384
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: ) S8
Succinea vitrea .387, 3

yarkandensis ) 377, 380, 39(2)

Succinea (Lithotis) rupicola .3;2
tumida ..3

Succineidae 367, 309, 370, 372, 3717, 380,

383, 386, 389, 390, 393, 390, 400
Sympetrum fonscolombei 426, 438

Symplocos 625
Sympycna 484
Syrphidae ... 153
T

Tabanidae 99, 100
Tabanus . 256
Tachina 1?7
brevicornis .. 258
Tachinidae 217, 218, 219
Tachininae e 219
Tachycines ... 22,84
adelungi 84
T&chys oee 115
tmicraulax 13, 115
tetraspilus e 116
Taenioides 156, 162, 163
chilkensis 156, 163
coccus .. 156
Taenioididae 156, 157
Taenioininae 156, 157, 162
Tartarides ... 12, 17, 61
Telescopium ... 551
telescopium ‘542, 544
Temnopteryx alca 173
tobliquetruncata ... s 172
Tenaphalara acutipennis .. 623
elongata 623
Tenebrionidae 120
Tephrosia ... . 190
Terminalia 621, 625
arjuna . 624
tomentosa w625
Tetraodon ... 580, 582
lineatus ... 080
lunaris 155
nigropunctatus ... 9580
Tetraodontidae 579, 580, 582
Tetrathemis . 517
platyptera 425, 429
Tettiginae 165, 166
Teucholabis 297, 299
augusticapitis -. 300
biannulata 299
fenestrata 2909
ingignis 299
nocticolor 300
ornata 300
ornata assamensis 300
Theganopteryx parvula 168
Therapon theraps . 155
Therenonema 71
decipiens ‘oo . 78

feae ... i
longicorne ki
nobile ... 78,179
*nobile dolichopoda v 71,78
treconditum 13, 16, 17, 18, 75, 76
Therididae Y

Page.

Theridion ... 95
rufipes 12, 16, 63, 64, 95
Theridiosoma 65
Theridiosomatinae ... 64, 65
Tholymis tillarga 426, 442
Thrypticomyia 296, 2908
Thysanogyna .. 619
Thysanura .. 13, 14
Timomenus 91
lugens 13, 14, 91
Tinea w114
tantricola 13, 15, 16, 17, 18, 21,95, 114
tpyrosoma 13, 16, 114
Tineidae . 114
Tipula 304, 305, 307
biserra .. 305
brevis 307
cinctoterminalis ... .. 306
contigua 306, 307
continuata .. 306
elegantula 306
fasciculata 307
filicornis . 306
flavithorax . e 307
fulvipennis 305, 306
fumicosta . 306
fumifasciata 305
fumifascipennis ... . 306
fuscinervis 305
gracillima . 306
gravelyi 306
griseipennis 305
himalayensis 300
imperfecta 306
inconspicua 304
jacohsoni 306
munda 306
mutila 305
nova .. 306
“ochripes 305
princeps 305
quadrifasciata ... 305
quadrinotata 305, 306
quasimarmoratipennis 305
reposita . 307
sessilis 305, 307
shirakii 305, 306
simillima .. 306
splendens 305
striatapennis 305
tenuipes 306
tessellatipennis 305
thibetana 305
vernalis 307
vicaria 306
walkeri ... 306
Tipulidae ... 99, 291, 296
Tipulidae brevipalpi .. 198
Trachyiulidae . 71

tTrachyiulus mimus 13, 18, 71, 72

Tramea basilaris burmeisteri 426, 445

limbata 426, 445
Trechus .. 110
Trewia 621, 624
Trichocera 99, 302

flava ... e 302
Trichoneura 301
Trichonta ... 294
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Tricyphona 303
Tridactylus 165
inflatus 181 | Ulomorpha 99
pulex ... 181 | Urothemis signata slgnata. 420, 445 446
riparius 181 | Urtica .. 0624
savignyi 181
thoracicus 181
Triglyphothrix striatidens 14 123
Trigonocorypha 177
crenulata . 176 | Vendilgardia .. : 65
Trilophidia annulata .. 190 tassamensis ... 12,63, 64 65, Gb
cristella 189 theridionina .
turpis 160 | Venonia 590, ()05 ()OS
Trioza analis 624 coruscans 590, 608, 609
eugeniae 624 thimalayensis 605, 608
eugeniotdes 625 | Vestalis aplicalis 428, 479
fletcheri ()21 624 gracilis 423, 428, 479
fletcheri minor 624 | Victoria regia ~ 321
gigantea 624 | Vivipara bengalensis 321 529, 532 539, 541
hyalina 624 | Viviparomusca T 1
jambolanae 624
urticae 624
Triozinae . 0624
Trithemis aurora 426, 439 W
festiva 426, 435, 439
kirbyi kirbyi 426, 439 | Wasmannia auropunctata .. 123
pallidinervis 426, 440 | Wohlfartia 221, 260, 273
Trochosa .. 590 halaglossi .. 260
Troginue ... 528 magnifica . 260
iTroglophila 99 meigenii . 260
Troglophilus . 81 tertripunctata ... e 260
Trypauchen 155, 156 157 158, 159 160
microcephalus ’ 160
vagina 158, 159 X
wakae 160
Trypauchemchthys la7 158, 159 160 161 | {Xenococcus . 311, 314, 315
typus .. .. 1585, 158 109 161 fannandalei 311, 312, 313, 314. 315,
Trypauchenidae 155, 156 524, 527
Trypauchenina s .. 156 | Xenopsylla .. 199
Trypaucheninae wix 155 136 157,160 | Xylocopa ... 179, 180
Trypauchenophrys 156, 162, 163 aestuans e 443
Trypauchenopsis 156, 162
Tubificidae . . 321
Tylonycteris pachvpus . 112 Zz
Tylototnton Verrucosus . 309
Tympanotonos . 551 | Zanteres gracillimus ... .. 590
Tyntlastes 156, 162 | Zygaenae filipendulae ... .. 434
Tyora indica . 623 | Zvgonyx ida w441
{Typhloblatta 92 ilia . 441
caeca 92 iris 125 426,441, 464
Typhocaridinae 48 tisis ... 420, 490, 441
Typhlocaris galilca 48 | Zygoptera 428, 429, 432, 479, 509
lethaea 48 | Zyxomma petiolatum 426, 442
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THE SI1JU CAVE, GARO HILLS, ASSAM.
Part 1.

By StanLEY KEmp. Sc.D., Superintendent, and B. CHOPRrA, D.Se.,
Assistant Superintendent, Zoological Survey of India.

(Plates I, I1.)
INTRODUCTION.

Although a large amount of work has been done on the faunas of the
caves of Europe and N. America, little has hitherto been attempted on
this subject in the Oriental Region. The caves that exist in Southern
Asia are, so far as is known, not of large size, many of them are situated
far from the main lines of travel, and the little faunistic work that has
been carried out has not revealed the existence of peculiarly adapted
cave-animals, such as have been found in other parts of the world. It is,
perhaps, for these reasons that the faunas of Indian caves have hitherto
been investigated only in a sporadic manner; such knowledge as we
possess is for the most part limited to isolated records and descriptions of
species collected in a haphazard manner and no concerted investigation
of any single cave has yet been attempted.

In Burma and the Malay Peninsula caves are more numerous than in
any part of India proper, a fact which is to be explained by the greater
abundance of limestone, and our knowledge of the fauna of these caves
has been admirably summarized by Dr. N. Annandale and Dr. F. H.
Gravely.1

Caves also exist in the limestone of Assam but they appear to be less
numerous than in Burma and our knowledge of their fauna has hitherto
been extremely scanty; the Siju cave, with which this paper is con-
cerned, is probably the largest. In other parts of India caves of any
size are very few in number and we have no knowledge whatever of the
fauna they may possess.

The existence of a large cave at Siju has been known for many years.
Mr. T. D. LaTouche, formerly of the Geological Survey of India, pene-
trated it to a considerable distance in the year 1881, and has kindly given
us a copy of his notes on the subject (see pp. 8, 9); butit had evident-
ly been explored to its furthest limit at a still earlier period (see footnote
to p. 8). In 1919 Mr. R. Friel,1.C.S., then Deputy Commissioner of @he
Garo Hills, visited the cave and made a small but extremely interesting
collection of the fauna. Among other animals he discovered a fresh-
water prawn with eyes less than half the normal size and a long-legged
Reduviid bug not hitherto known to science. .

We visited Siju during January and February 1922, at a period when
the underground stream to which the cave owes its origin was at its lowest,
and spent about three weeks in examining the cave-fauna and topography.
Our thanks are due to Mr. J. C. French, I.C.S., Collector of Mymen-

1 Annandale, Coggin Brown and Gravely, Jcurn. Asiat. Soc., Bengal (n.s.) IX, p. 391
(1914).
[ 3]
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singh, and to Mr. N. E. Parry, I.C.8., Deputy Commissioner of the
Garo Hills, for the help they gave us in making arrangements for the
somewhat difficult journey from rail-head to Siju village. We wish also
to express our appreciation of the services rendered by Mr. R. A. Hodgart,
Zoological Collector ; without his energetic assistance our results would
be much less complete than they are.

ToPOGRAPHY.

In general] character the Siju Cave may be described as an under-
ground water-course running in a tunnel of nummulitic limestone, with
chambers or caverns—often of considerable dimensions—at various points
in its course. The floors of the caverns are always covered with angular
limestone slabs which have fallen from the roof and are, for the most part,
at any rate, above flood-level.

The direction of the cave, speaking generally, is north-west. It
extends to a depth of about three-quarters of a mile and, so far as we
were able to discover, admits daylight only by the entrance.

A plan of the cave, which we made with the help of a prismatic
compass and an Abney level is shown on plate I; for convenience of
reproduction it is divided into three sections. To the Garos the cave is
known by the name of ““ Dobakhol ”” which means ¢ the Cave of Bats.”

The mouth of the cave is situated in a cliff on the right bank of the
Someswari river, between the villages of Upper and Lower Siju, in Lat.
25°21" N. and Long. 90°41" E. Itis about 85 ft. above the dry-season
level of the river and approximately 950 ft.! above sea-level. The
path which leads to the mouth lies up the boulder-strewn course of the
stream to which the cave owes its origin.

The entrance (Plate II, figs. 1, 2) is a passage about 350 ft.
in length, 28 to 35 ft. in breadth and 22 to 25 ft. in height. The floor,
which is nearly horizontal, is composed of fine gravel with occasional
stones. The stream issues from a narrow tunnel on the western side of
the inner end and flows at no great speed to the mouth, where it dis-
appears temporarily beneath large boulders. The course of the stream,
as will be seen from the plan, is somewhat complicated and probably
alters from season to season ; on the occasion of our visit it was for the
most part not more than 2 ft. deep, but in some of the pools and in the
side-tunnel was as much as 4 ft. The entire passage is no doubt flooded
in the rainy 'season. In the walls there are numerous vertical fissures,
some of which extend to a considerable depth, and between the fissures,
throughout the whole length of the entrance passage, there is a thick
horizontal shelf of rock from 6 to 8 ft. above ground-level. This shelf,
which is shown in the photographs on Plate II, is no doubt to be
explained by water action and differences in the hardness of the
rock. The stream must at one time have flowed at a higher level in a
narrower channel and it was not until it had cut its way through the hard
layer of which these shelves are composed that it was able to hollow out
the broader passage beneath them. Daylight may be reckoned to ex-
tend to about 150 ft. from the entrance, from 150 to 350 ft. is the region
of twilight and beyond 350 ft. is total darkness.

1 For this figure we are indebted to officers of the Hydro-clectric Survey of Assam,



1924.] Fauna of the Siju Cave. 5

At the inner end of the entrance-passage is a spacious cavern inhabit-
ed by Iarge numbers of bats (Cynoplerus sphinx gangeticus). 1t is mnearly
250 ft. in length, 70 ft. in greatest breadth and at least 50 ft. in height,
the roof as in most of the other caverns being perfectly flat. The
floor is heaped with slabs and boulders which have fallen from the roof
and is consequently much higher in many places than the level of the
stream, which here runs in a narrow side tunnel. The only water in
the cavern itself is a small rivulet which enters from a fissure in the north-
eastern wall and forms a few small pools before joining the main stream.
At the inner end the cavern forms a cul-de-sac and is heaped with boul-
ders to a considerable height ; at the further limit the air is intolerably
stuffy and the place otherwise rendered unendurable by swarms of bat-
parasites. The nauseating smell of bats pervades the whole cavern.
The floor was at one time thickly covered with bat-guano, but the supply
has been exploited commercially and little now remains. The ground
is, however, richly manured and supports an abundant fauna.

In the south-western wall of the cavern, at about 500 ft. from the
entrance, there is a low arch, about 5 t. high, by which access is obtained
to the main stream and the inner parts of the cave. The stalactites
shown in plate II, fig. 3 are found on the right-hand side imme-
diately before one enters this arch. On reaching the stream a faint
glimmer of daylight can be perceived through the narrow tunnel by which
the water makes its exit. Progress at this point was rendered difficult
owing to the fact that the water entirely filled the tunnel and was in
places from 41 to 5 ft. deep. It was, however, possible to avoid the deep-
est parts by taking to a small L_-shaped passage on the further side of the
stream. The floor in this passage is bare rock and it is no doubt a water-
course during the flood-season. Beyond this passage, up to a point
1,400 ft. from the mouth, the cave has the form of a tunnel and is quite
straight, except for a short right-angle bend at about 850 ft. The tunnel
varies in breadth from 12 to 28 ft. and, excluding a deep longitudinal
fissure in the roof, is in most parts from 9 to 10 ft. in height ; at 850 ft.
from the entrance, however, it rises to 20 ft. and at 1,300 ft. to about 25
ft. At 775 ft. there is a small cavern heaped with boulders on the north-
eastern side and between 1,300 and 1,400 ft. there is a dry side-passage
on the same side, 30 ft. in width and 8 to 10 ft. above stream-level. The
floor in this side-passage is mainly composed of fine sand deposited
during the flood-season.

The floor of the main tunnel is for the most part covered with water
from wall to wall. The greatest depth did not exceed 4 ft. at the time
of our visit and it was possible to traverse the whole length without en-
tering water more than half this depth. Between distances of 900 and
1,400 ft. from the entrance the river-bed is filled with water-worn
stones and boulders, nearly all composed of gneiss. The fact that huge
boulders of this material, sometimes as much as 8 ft. in length, should
have been carried into the middle of a limestone tunnel, gives some in-
dication of the tremendous force of the stream during the flood-season,
The difference in level is very small and (without having made careful
levelling observations) we estimate that the stream at 1,400 ft. is little
more than 20 ft. higher than at the iouth.
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At 1,400 ft. from the entrance the tunnel widens out into a cavern
70 ft. broad and from 40 to 80 ft.in height. The roof has here partially
coilapsed and the river-bed is completely choked, so that it is not possible
to follow its course further ; as noted below, however, the river is again
found in the deeper parts of the cave.

On leaving the water-channel progress is possible only in a northerly
direction by clambering over huge boulders towards the roof of the cavern.
The route is a difficult one and we found it necessary to bring in a bamboo
ladder to help us over some of the largest boulders. Onreaching a height
of about 80 ft. above stream-level at 1,400 ft. a passage 12 ft. broad
and little more than 3} ft. high is found close under the roof and
on creeping through this opening the largest cavern in the cave-system
is entered. It is about 200 ft. long and nearly 100 ft. broad and we
estimated that the roof, which appeared to be quite flat, was 70 ft. above
the highest point we reached or 180 ft. above stream-level at 1,400 ft.
The whole floor of this cavern is a tumble of huge slabs and boulders
of limestone, some of them 20 ft. in length, which have fallen from the
roof. According to the Garos a large fall, doubtless caused by an earth-
quake, occurred some 9 or 10 years ago. The limestone differs noticeably
from that of the tunnel further back, for it contains layers of soft shale
which have doubtless contributed in causing the extensive collapse which
has occurred.

From the small opening mentioned above a way can be found over
boulders and masses of slippery shale to a point about 110 ft. above
stream-level at 1,400 ft. and from this onwards the ground trends steeply
downwards. The air at the highest point is stagnant and very oppressive.
A considerable amount of water drips from the roof at various points
and at 1,775 ft. from the mouth a small stream falls straight down in the
middle of the cavern from a height of about 90 ft. There is a pool near
this waterfall, the water of which forms two streams that rapidly vanish
among the boulders. This large cavern is not inhabited to any great
extent by bats, though some were seen. The boulders are not covered
with any thick deposit of guano and the fauna appears to be extremely
scanty. This may be more apparent than real for it is impossible to
collect satisfactorily in such a place.

At the inner end the cavern contracts to breadths varying from 25 to
40 ft. and the height diminishes to 8 or 10 ft. The floor is undulating and
is composed mainly of boulders and stones. Just before reaching a
point 2,000 ft. from the entrance a small stream crosses the cave. It
issues from an elaborate series of small tunnels on the north-eastern
side, forms a pool in the floor, and passes out in a south-westerly direc-
tion. The passage through which the stream flowed was too tmall and
the water in it too deep to enable us to follow its course, but there can be
little doubt that the stream eventually discharges into the main water-
channel. The pool in the floor was at least 4} ft. deep in the middle with
a muddy bottom and thick mud on the banks. A few inches below
the surface of this mud we fo: nd vegetable debris which must, of course,
have been washed in from some outside source.

The main passage continues heyond the stream and at 2,100 it.
from the mouth opens into a cavern 120 ft. long and 50 ft. broad,
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partially filled with limestone slabs and boulders. At its further end
the cavern is completely choked by these boulders. Few bats seem
now to inhabit the cavern, but many must have done so in former times
for the entire floor is covered to a depth of several inches with dry
bat-guano, in appearance closely resembling ground coffee. Notwith-
standing this fact the fauna is extremely poor.

Although this cavern is choked at its inner end it is possible to proceed
further by taking to one of the parallel side-tunnels already mentioned.
Through a small passage in the north-eastern wall entrance is obtained
to a tunnel 7 ft. high and 4 ft. wide, oval in section, and with a floor
of bare rock. This tunnel, together with another that lies parallel to
it, no doubt forms a water-way in the flood-season; pot-holes were
not uncommon and some still contained water. At 2,300 ft. from -the
entrance there is a deposit of fine mud, left when the flood-waters
subsided, and beyond this a small pool at the point where the tunnel
again opens into the main passage. It is here possible to proceed back-
wards for a short distance up a broad passage which was no doubt at one
time continuous with the cavern at 2,200 ft. Our measurements show
that this passage is choked for a distance of about 50 ft.

Proceeding further inwards, after passing two large rock pillars, a flat
roofed hall, 35 ft. in height, 70 ft. long and 18 ft. wide, is entered. The
floor is here covered with water-worn stones, mostly of gneiss, cemented
in position with fine mud, and here and there are angular limestone
boulders. A small tunnel on the south-western side runs parallel with
.this chamber and at the time of our visit was still full of water.

From 2,500 ft. onwards the course of the main passage changes.
Hitherto it"has been running almost without interruption in a north-
north-west direction ; here it abruptly turns to the west and with the
exception of a few right-angle bends continues in this direction up to a
point 3,050 ft. from the entrance. In this section the breadth varies
from 8 to 15 ft. and the height from 15 to 30 ft. The floor is composed of
water-worn stones firmly cemented in position, with occasional limestone
boulders and in certain places with deposits of mud. The passage is no
doubt full of water during the rainy season and, as will be seen from the
plan, a number of pools still remained at the time of our visit.

At 3,050 -ft. from the mouth the passage slopes gently downwards
and opens at right angles into a tunnel with a stream flowing through it.
In the time at our disposal we were not able to follow this tunnel down-
stream for any considerable distance and it is indeed doubtful if we would
have been able to do so owing to the depth of water. We consider it
certain, however, that the river is the same as that which we left at
1,400 ft. Up-stream the river runs in a perfectly straight tunnel in exact-
ly the same direction as that between 900 and 1,400 ft. Its course is
full of water-worn pebbles, mostly of gneiss, and for a considerable
part of its extent it is possible to walk on a smooth shelf of rock which
exists at water-level on the north-eastern side. The tunnel is from 13
to 20 ft. in breadth and from 15 to 25 ft. in height ; the water was no-
where more than 2 ft. deep and the fall in level is very slight.

At 3,550 ft. from the entrance the straight tunnel ends. The main
stream enters it from the north-east side and to the south-west is a cavern
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80 ft. long, 60 ft. broad and about 40 it, high. The cavern is partially
filled with blocks which have fallen from the roof, the floor so formed
extending upwards at an angle of 25° Rather considerable streams
flow on either side of the cavern and discharge into the main channels.
A bat, Hipposideros lankadiva, is very abundant in this part of the cave-
system; it seems, however, to rest by preference on the walls and roof
of the main channel, overhanging the water, and this probably accounts
for the very scanty deposits of guano which exist.

As will be seen from the plan there is an elaborate series of side-
passages in this part of the cave. All these were situated well above
the level of the river on the occasion of our visit ; but they are no doubt
flooded during the rainy season and in some of them small streams were
stilt flowing. The main stream itself takes two right-angle turns and
is in places at least 6 ft. deep. Progress is only possible by taking to the
side-passages and the precise course of the main channel between 3,600
and 3,750 ft.is, for this reason, doubtful. At 3,800 ft. the stream is
running due south in a tunnel 16 ft. broad and 18 ft. high. A little
beyond this the tunnel trends to the west and diminishes in height and
the end of the cave-system appears to be reached at 3,900 ft. from the
entrance in a low, more or less circular chamber, partly filled with
limestone boulders. From the walls of this chamber two streams emerge,
the larger coming from a passage scarcely 3 ft. broad and containing
a considerable depth of water.

Whether there is any way of proceeding further must remain a
matter of conjecture: it is not impossible that an opening leading to
further passages might be found if carefully sought for. It will be
observed, however, that several separate streams join the main channel
between 3,550 and 3,900 ft. The river has, in point of fact, broken up
into a number of tributaries and this consideration leads us to believe
that further progress, if possible, must be very limited.!

We may note here that the volume of the stream appears to be smaller
in the entrance passage than in the deeper parts of the cave. We were
not able to make precise observations on this point, but there is a possi-
bility that some other passage exists through which part of the stream
finds exit.

Mr. T. D. LaTouche, who visited the cave in 1881 when making geolo-
gical investigations in the Garo Hills, has kindly allowed us to quote
the following extract from his notes :—

* In the nummulitic limestone near Siju there were several caverns, one of which
was known to be of very considerable extent, as it had been explored some
time before by Mr. Sanderson, then Superintendent of the Government
Khedda.:s, or elephant-catching operations, in the Garo Hills. With some
difficulty I persuaded Bong, the head-man of Siju and two of his men to

show me the place and invest gate it. The mouth of the cave, known to the
Garos as Dobakhol, the Bats’ .Hole,” lies on the right bank of the Sume-

1 Shortly after our arrival at Siju we were informed that an army officer had
explored the cave some 40 or 50 years ago, had spent an entire day in it and had left
a bottle at the furthest point he reached. At 3,900 ft. from the entrance we found a
hottle wedged with stones in a crevice about 4 ft. above water-level. It was half-full of
dirty water, with the cork driven inside and, if it had ever contained any record, the
paper on which it was written had completely perished. An iridescent deposit on the
outside of the glass appeared to indicate that it had been lying a long time in the position
in which we found it.
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seri, about a mile below the village of Siju, but is not easily discernible,
as it is partly concealed by a mass of limestone fallen from the cliff above.
Well provided with candles, we left Siju early one morning, and paddled
down to the cave in a dug-out. Immediately on entering, the appropriate-
ness of the Garo name became evident. We found ourselves in a huge
chamber, the upper part of which was filled with great clusters of bats,
hanging like stalactites, several feet in length, from the roof. As we brought
in our lights, these clusters gradually dissolved, and presently the air was
thick with bats, in such enormous numbers that it was with difficulty we made
our way through them. The noise of their wings was deafening, like the roar
of an express train, and the stench was simply appalling. But they extended
only so far from the entrance as the daylight penetrated, and after fighting
our way for some hundred yards we found ourselves free of them. Here & fresh
difficulty presented itself, for a pool of water, too deep to be forded, barred
our progress. We were all good swimmers, however, and Bong leading the
way with a lantern we soon reached the inner end, and entered a second
huge chamber, with a small streamlet trickling down- its shingly floor. ' At
the upper end of this chamber we found a passage which might have been
artificially constructed, a tunnel some 7 or 8 feet in diameter, as perfectly
circular in section as a town sewer, with beautifully polished walls, and quite
straight. Down the centre of the floor of this ran a narrow channel, evidently
cut by the stream during the dry season, when the water is low. At one or two
points arched passages led off from this into similar tunnels on either side, one
of which we involuntarily explored on our return. These passages extended
for a very long distance, and we then emerged into a wider and much higher
gallery, as high and broad as a railway tunnel, the floor of which was covered
with loose fragments of limestone. There was a remarkable absence of stalac-
tites or stalagmite here and in the other parts of the cave that we visited; from
which I conclude that during the rainy season it must be more or less filled
with water. So far as we went there was no change in the height and width
of the tunnel, nor did there appear to be any branches on either side, and
it kept a remarkably straight course. It was aftornoon when I decided to turn
back, and as we had entered the cave at about 7 o’clock in the morning, we
must have penetrated it to a considerable distance. Qur progress, how-
ever, was slow. I had taken off my boots in order to swim the pool, and
was not so accustomed as the Garos to walking in bare feet, specially over
such stony ground. Soon after we turned back, indeed, I twisted my foot on
a loose stone, and would have fared badly if it had not been for Bong, who
picked me f1p on his back, and carried me with the greatest ease till we came
to the smooth passages. Midway down these we happened to take the wrong
turning and did not discover our mistake until we had fo.lowed it down to a
pool of water, exactly similar to the one at the true entrance, and had swum
across when we found blackness in front of us instead of the dim twilight which
should have been visible. It did not take long to find the correct road,
however, and in due course we reached the bats’ quarters, to find that,
it being now fairly late in the evening, the place was almost deserted by
them.” '

These notes are of considerable interest from a topographical point of
view. The first pool that Mr. LaTouche and his companions were
obliged to swim was presumably situated at about 350 ft. from the
entrance but has now been reduced in size by the fall of boulders at 400 ft.
The cul-de-sac which we found heaped with debris at 500 ft. was
apparently an open passage forty years ago and we imagine that the
circular tunnel, 7 or 8 ft. in diameter, through which Mr. LaTouche
passed, must have connected with the ¢ much higher gallery, as high and
broad as a railway tunnel ”’ at some point between 700 and 1,000 ft. as
shown on our plan,* It is difficult to determine how far Mr. LaTouche
penetrated, but it is extremely probable that the main water-channel was
not choked at 1,500 ft. as it now is, and that he was able to follow it up
without making the large diversion which we were compelled to take.

1 The small cavern heaped with boulders at 775 ft. was undoubtedly at one time the
entrance to a passage.
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1t is thus clear that the topography of the cave is subject to very
considerable alteration. In places where the rock is less hard the stream
has been able to hollow out ever-widening caverns in the limestone
until in course of time an earthquake brings down a portion of the roof.
Such a fall if extensive, may completely choke the water-channel and
cause the stream to take to side-passages similar to those which we fgund
at 2,000 ft. When these are sufficiently enlarged a repetition of the process
must again occur. The considerable falls of rock in the cavern at 500 ft.
have clearly diverted the water-channel and the same thing on a much
larger scale has no doubt occurred between 1,500 and 3,000 ft. The long
dry passages which are a feature of this section were almost certainly
excavated by the main stream, but the latter has been completely
diverted from its original course by the enormous mass of boulders which
has fallen between 1,500 and 1,700 ft.

It is interesting to note that the bats which formerly inhabited the
entrance hall now live in the cavern at 500 ft.

GEoOLOGY.

The entire cave so far as we examined it is formed in nummulitic
limestone and the late Mr. E. Vredenburg of the Geological Survey of
India to whom we submitted specimens of the rock kindly informed us
that the nummulite is either N. laevigatus or N. perforatus. The forma-
tion is middle Eocene, whereas that in which the Burmese caves occur is
Permo-carboniferous.! It does not of course follow from this fact that
the cave at Riju is of later origin than those in Burma.

The layers of soft shale which occur in the limestone at about 1,600 ft.
from the entrance have already been noticed in our account of the topo-
graphy. The straight course of the tunnel with its rectangular bends
indicates that the stream has followed the jointing of the rock.

There is gneiss in the neighbourhood of Siju, but in our experience
it occurs in the cave only in the form of water-worn pebbles and boulders
in the stream-bed. The presence of large boulders of this material in the
section between 600 and 1,200 ft. is not easy to explain. Possibly the
stream once skirted the gneiss formation and po. sibly it still does so in
the unexplored section of tunnel lying between 1,500 and 3,100 ft. The
pebbles of the same rock between 3,200 and 3,500 ft. must have been
introduced into the main channel by some of the tributaries which pro-
bably touch the gneiss at points which we were unable to reach.

The only stalactitic formations that we found are those situated at
500 ft. from the entrance and shown in Plate II, fig. 3. At several points,
however, more particularly between 500 and 800 ft. from the entrance,
there are masses of travertine with delicately ribbed or honey-combed
surface, deposited by flood-water pouring into the cave through fissures.
Of these masses that on the south-eastern side of the cul-de-sac at 500 ft.
is much the largest. The scarcity of stalactites and other recent calcareous
deposits is probably due to the floods which sweep through the cave in
the rainy season; it is a feature in which the Siju cave differs markedly

1 See Coggin Brown, Journ. Asiat. Scc. Bengal (n.s.) 1X, p. 399 ef ceq. (1914).
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from many of those in Burma and the Malay Peninsula and even in
other parts of Assam.

AR CURRENTS AND TEMPERATURES.

Ip the Jalor caves in Siam, probably owing to the fact that there are
apertures in the roofs of many of the larger caverns at some distance from
the entrance, a strong wind blows outwards at certain times of the day
and inwards at others. We found no such wind in the Siju cave and
though the air no doubt circulates to some extent it always appeared
to be quite still. Even at the inner extremity the air was not particularly
oppressive, though, as we have already noted, it became hot and stagnant
as soon as one ascended in the large caverns to any considerable
height above the level of the main water-course. Some of the small
streams which we met possibly originate above ground and the presence
of vegetable debris in the mud at 2,000 ft. from the entrance indicates
that this is true of at least one of them. In the dry season the small
tunnels through which these streams flow perhaps afford passage to air
as well as water.

The air temperature at stream-level appeared to vary regularly with
the depth : at 500 ft. we found it to be 21:0°C., at 2,000 ft. 23-4°C. and
at 3,600 ft. 25:8°C. At the highest point of the cavern between 400 and
500 ft. the air temperature was 26'8°C. and in a similar position at 1,600
ft. it was 26:4°C. The temperature of the water of the main channel was
22:1°C. at the entrance and'22-8°C. at 3,600 ft. In the stream at 2,000 ft.
the temperature of the water was 23-2°C. and in small pot-holes of still
water at 2,100 ft. it was 23'7 We made no observations on the humidity
of the air which was no doubt high.

Fauna oF THE CAVE.

The topography of the Siju Cave has no doubt exercised a great in-
fluence on the fauna which inhabits it and, as will be realized from the
foregoing account, the locality is not one in which any large number of
species is likely to occur. During the rainy season the greater part of the
cave must be flooded and the torrents which pour through its narrow
tunnels must make access to the inner parts extremely difficult. Even
in the dry season the water often fills the whole breadth of the tunnel and
must form an impassable barrier to many species. The caverns on the
other hand are mostly above flood-level and many of them contain
deposits of bat-guano ; they may be expected to afford food and shelter
to those animals which have been able to reach them, providing a safe
retreat during the flood-season and a centre from which further immi-
gration may be attempted.

To an active aquatic fauna the cave should present no obstacles and
we had hoped that the perennial stream which flows through it would
have yielded species of great zoological interest. In this we were in a
large measure disappointed for the only aquatic animal which shows
adaptations to cavernicolous conditions is the prawn Palaemon caverni-
cola which had previously been discovered in the cave by Mr. R. Friel,
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In other respects the fauna is perhaps more abundant than might
have been anticipated consisting so far as we were able to discover of
the 102 species mentioned in the following list.

List oF THE FAUNA oF THE Sigu CAVE.

Distance from
mouth of cave

in feet,
MAMMALIA.
Chiroptera.
Cynopterus sphinz gangeticus K. Andersen. 400—500
Hipposideros lankadiva Kelaart ... ... 800—3,600
Rhinolophus lepidus subbadius Blyth e 0—300
Rodentia.
Mus nitidus nitidus Hodgson 450, 1,400—3,600
Carnivora.
Felis sp. 0—3,900
PiscEs.
Psilorhynchus sucatio (Ham. Buoh.) 300—600
Barbus hexastichus McClelland v ... 0—600, 2,000
Barilius bendelisis (Ham. Buch.) ... .. 300—600
Barilius barna (Ham. Buch.) . .. 300—600
Danio aequipinnatus (McClelland) 300—600
Nemachilus sp. 0—100, 1,700
Ambassis nama (Ham. Buch ) . «. 300—600
Ophiocephalus gachua (Ham. Buch, ) eee  300—600
BATRACHIA. _
Rana (Hylorana) afghana (Giinther)* 900
Megalophrys sp. (tadpole only)t ... 0—360
MoLLUS0A.
Gastropoda.
Paludomus blanfordmna Nevill ... 0—500
Melanoides pyramis (Hutton) (shell only) 3,600
Opeas gracile (Hutton) (shells only) 3,600
Opeas cavernicola, sp. nov. 450—500
CRUSTACEA.
Decapoda.
Paratelphusa (Barytelphusa) falcidigitis Alcock  0—2,400
Palaemon hendersont de Man e 0—3.200°
Palaemon cavernicola, sp. nov. e.  550—3,600
Isopoda.
Porcellio assamensis, sp. nov. e 0—450
Philoscia dobakholi, sp. nov. 800—3,600
Priloscia sp. 800—1,200
Cubaris cavernosus Co]lmge 300—3,800
ARACHNIDA.
Tartarides.
Schizomus stjuensis, sp. nov. 2,600, 3,5600—3,600
Araneae.

Scytodes semipullata Simon. .
Theridion rufipes Lucas ver

1,000, 2,100, 2,400
100—500

Vendilgardia assamensis, sp. nov. ... 300, 1,000

Heteropoda robusta, sp. nov. 0—2,400 -
Chernetidea.

Chelifer (s. 1.) 1 or 2 spp. 400—500, 2,100—2,200
Opiliones.

Metassamia septemdentala, sp. nov.
Sijucavernicus kempi, gen. et sp. nov.

Aocari,

At least 4 spp.

400—500, 800—1,200

1,000, 1,800—3,800-

450—500

1 N. Annandale det.
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List or THE FAUNA oF THE Styu CAVE—contd.

MYRIAPODA.

Diplopoda.
Trachyiulus mimus, sp. nov.

Chilopoda.
Lamnonyz diversidens Silvestri
Himantosoma typicum Pocock
Cryptops kempi, sp. nov.
Paracryptops tndicus, sp. nov.
Thereuonema reconditum, sp. nov,

INSEOTA,
Thysanura.
Machilid (1 damaged spec.)
Collembola.
Cyphoderopsis, sp. nov.l

Lepidocyrtus, 2 spp. nov.?
Paronella sp, nov.? .
Orthoptera. _
Pycnoscelus surinamensis L.

Speonemobius decoloratus, gen. et 5.1;.. nov.
Larandopsis choprai, gen. et sp. nov.

Kempiella longipes, gen. st sp. nov.
Dermaptera.

Forcipula borellit, sp. nov.

Chelisoches morio F. ..

Timomenus lugens Bormans
Rhynchota.

Metrocoris nigrofasciatus Distant

Myiophanes kempi, sp. nov.

Bagauda cavernicola Paiva,

Heleocoris sp.
Diptera. .

Ramphidia sp.

Limmnophsla (Troglophila) cavernicola, sp. nov.

Atrichopogon cavernarum, sp. nov.
Haematopota annandalei Ricardo
Pegomyia kemps, sp. nov.

Limosina ornata de Meijere
Limosina notatipennis, sp. nov.
Limosina tenebrosa, sp. nov.
Phyllomyza tenebrosa, sp. nov.
Idypaspistomyia latipes Meigen var.
Conicera kempt sp. nov. .

Hercostomus praetentans, sp. nov. ...
Nycteribia (Acrocholidia) erxesta (Speiser)

Eucampsipoda hyrtli, Kolenati

Streblid, sp. indet.
Lepidoptera.

Pyralis manihotalis Guénée

Tinea pyrosoma, sp. nov.

Tinea antricola, sp. nov.

Coleoptera.
Tachys micraulaz, sp. nov,
Abacetus lucifugus, sp. nov.

Anaulacus fasciatus Schm. Goeb.

Anchista binotata Dejean
Philonthus annandalei, sp. nov.
Philonthusg kempi, sp. nov.
Lithocaris vilis Kr. 2

Distance from
mouth of cave
in feet.

2,000—2,200, 3,600

350—500

" 2,150, 3.600

450
350—450
400—500, 2,100

0

450—500, 800, 3,600—
3,600

0, 100—500

0

350—400
0

0, 500

200—3,600

300—500
0, 400-—500
0

300, 400, 2,000

" 350—500

3560—500
200

2,000
3,600
100—500, 1,700
1,200
450-—800
450—500.
400
200
450—500
400
400—5600
450
400—3,600
400—500

o 400—500

100—500
450—500
400—500, 1,200, 2,150,
' 3,600

100—500
100—350, 3,550
500

360—500
100—300
100—300
100—300

-

1These species will be described by Prof. G. H. Carpenter in a future number of

this volume.
2 M. Cameron det:.
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List oF THE FAUNA oF THE S13u CavE—concld.

Distance from
mouth of cave

in feet.
TxsEcTA—Ccontd.
Coleoptera—contd.
Oxylelopsis pseudopsina Fauv. ' ... ... 450—500
Orectochilvs sp. 1! ... 100—400, 2,100, 3,600
Megapenthes vespertilion:s, sp. nov. ... 400
Carcinops 14-striatus, Steph. ... 400
Cercyon sp. ... 450
Euxestus parki Woll. ... 500
Holoparamaecus sp. ... . ... 400
Palorus erilis Mars. ... ... 550
Diaclina rufotincta Fairm. ... 400
Hylophilus kempt, sp. nov. ... 400—500, 8¢0, 2,000
Hymenoptera.
Neontsira typica, gen. et sp. nov. oo 100—450
Triglyphothrix striatidens Emery <. 400
OLIGOCHAETA.
Enchytraeus cavicola, sp. nov. «. 500
Drawida troglodytes, sp. nov. .. 2,000
Megascolides antrophyes, sp. nov. «. 2,000
Dichogaster bolaui (Mich.) «. 350—500
Qlyphidrilus spelaeotes, sp. nov. ... w. 2,000, 3,000

For assistance in the compilation of this list we are indebted to our
colleagues in India and to authorities in Europe and America and we
wish here to express our thanks to those who have so generously devoted
their special knowledge to the examination of the material we collected.
Without their co-operation a very large proportion of the species we
obtained would have remained undetermined and our results as a whole
would have been lacking in authority. In Part IT of this paper reports
on most of the constituent parts of the fauna will be found.2 The
names of those who have identified species not mentioned in Part II
are given as footnotes to the preceding list. .

Included in our list are certain species which should not be regarded
as part of the cave-fauna proper. The tadpole of Megalophrys sp.,the Thy-
sanuran, the Collembolan Paronella sp., the cricket Speonemobius deco-
loratus, the earwig Timomenus lugens, the waterbug Heleocoris sp. and
the three Staphylinid beetles Philonthus annandaler, P. kempi and Litho-
caris vilts were found only in the entrance passage and do not appear to
have succeeded in penetrating into regions of total darkness. Five
other species, found much beyond the reach of daylight, appear to us to
belong merely to the category of casual visitors. A large frog, Rana
(Hylorana) afghana, was discovered sitting on the wall at a depth of
900 ft., the Tabanid Haematopota annandales on a boulder near the
water-fall at 1,775 ft., the Dolichopodid Hercostomus praetentans a
450 ft. and the two Tipulids Limnophila (Troglophila) cavernicola and
Ramphidia sp. at depths respectively of 3,600 and 2,000 ft. These
jve species are all represented in our collections by single specimens.

! M. Cameron det.

2 The reports on the Chernetidea, Acari, Thysanura and Collembola have not been
received in time for inclusion in this paper. In his account of the Orthoptera and
Dermaptera Dr. Chopard has also given records and descriptions of species from the
Hsin D.ung cave, Yawngwhe, S. Shan States, and from the Lakadong cave in the Jaintia

Hills, Assam. Similarly Prof. Silvestri has included the description of a Myriapod from
the Batu caves in Selangor. '
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Without further evidence we do not think they should be regarded as
part of the cave-fauna, though we are unable to suggest how they
came to occur in the situations in which we found them. The shells of
the Gastropods Melanotdes pyramis and Cpeas gracile from 3,600 ft.,
were probably washed into the cave from some outside source.

The true cave-fauna thus consists of 86 species and of these only 33
penetrate beyond a depth of 600 ft. A considerable part of our collec-
tion consists of species which are known to occur in daylight and most
of the hitherto undescribed forms resemble their outdoor relatives
and are not modified in response to their peculiar environment. The
number of species showing definite adaptation to cavernicolous condi-

tions is extremely small.

Land Fauna,

We have already referred to the difficulties which must confront
animals in their attempts at immigration into the cave and to the ad-
vantages that the large dry caverns may be expected to afford to those
that have succeeded in overcoming these difficulties. Our collections
illustrate the effects of these topographical influences, though there
appear to be other undetermined causes which have prevented certain
elements in the fauna from extending further inwards.

The fauna of the entrance hall (0-350 ft.) need not be considered at
any length. The level floor is no doubt submerged every year when the
stream rises and though—as we learn from Mr. LaTouche’s note—
it was once inhabited by bats, few now live there and any guano that may
be deposited must be washed away in the flood-season. Apart from the
few species (mentjoned above) which do not enter total darkness, the
fauna of the entrance hall consists of a number of forms also found
in the cavern beyond ; all these occur very sparingly.

The large cavern between 400 and 500 ft. contains a very rich fauna.
as will be seen from the list of species on pp. 12-14 ; it comprises about 68
species. This community is a most interesting one, for though nearly
all the species occur in daylight also there is little doubt that by far the
greater number breed and spend the whole of their lives in the total
darkness of the cavern. The explanation of the abundant life in this
portion of cave is at once evident : it is the abode of myriads of bats
(Cynopterus sphinx gangeticus) and the floor is in consequence richly
manureéd with guano, a food supply which as Racovitza has remarked is
““ trés recherchée par les cavernicoles.” The cavern is also for the most
part above flood-level and while comparatively easy of access from the
entrance, no doubt affords to the fauna some measure of protection from
the enemies it would meet outside.

Of the animals which feed directly on bat-guano the most important,
as afiording the main food supply of the predaceous section of the fauna,
appear to be a brown mite, the cricket Kempiella longipes, the cock-
roach Pycnoscelus surinamensis, the moth Tinea antricola, the Histerid
beetle Carcinops 14-striatus, the Tenebrionids Palorus exilis and Diaclina
rufotincta, the mollusc Opeas cavernicola and the oligochaetes Enchy-
traeys cavic la and Dichogaster bolaus.
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All these are abundant forms ; the mite occurs in incredible numbers
under stones in places where the floor is moist and the oligochaetes are
plentiful beneath the surface in the same situation. The cockroach
swarms in light dry soil and the larvae of Tinea antricola are extremely
common on rocks and boulders powdered with guano.

There is thus an ample food-supply for predaceous ground-living
animals such as the Myriapoda, the earwigs, the Carabid and Staphylinid
beetles and the ant.

Of the animals on the walls of the cavern the large Araneid Heteropoda
robusta, which does not spin a web, presumably preys on the crickets
and Opiliones, but in spite of its abundance we never saw it feeding.
The Theridiid spider Tkeridion rufipes spins irregular webs across
crevices and feeds mainly on the moths Pyralis manihotalis and Tinea
antricola, both of which are also eaten by the two long-legged bugs
Myiophanes kempi and Bagauda cavernicole which are common on the
walls of the cavern. The bugs, however, also feed on other species. We
found them eating the spider Theridion rufipes — possibly their main
food-supply—and they also suck the young stages of their own species.
The earwig Chelisoches morio was observed eating the Pyralid moth and
this is perhaps its regular habit, for, unlike Forcipula borellsi, it is
generally found walking on the walls and on boulders.

The majority of the animals in the cavern seemed quite indifferent to
light and, so long as they were not actually touched, paid no attention:
to a strong lamp placed quite near them. The Chironomid Atrichopogon
cavernarum, the Muscid Limosina ornate, the moth Tvnea pyrosoma and
the flying Hylophilid beetle Hylophilus kempi were, however, definitely
attracted by light.

The only animals in the cavern which exhibit any modifications
which can be correlated with life in total darkness are the molluse Opeas
caverincola, the Isopod Cubaris cavernosus and possibly the moth Tinea
antricola. The adaptations of these species are noted on pp. 20, 21.

The two bugs Myiophanes kempi and Bagauda cavernicola with their
excessively long and slender legs and antennae present the appearance of
true cave animals, but are evidently not specially adapted to life in such
places. The former has been found near Tura in the Garo Hills, but
is apparently rare outside caves ; the latter is at present known only from
the Siju Cave, but will probably be found outside in course of time. The
family and genera to. which these species belong contain other non-
cavernicolous species of similar colouration and with the same .extreme
length of leg and antenna. A parallel case is to be found in the long-
legged centipede Thereuonema reconditum, except that similar related
forms are much more abundant outside caves.

It seems as if these forms had at the time of their immigration found
themselves already well adapted to cave life, perhaps by reason of their
long appendages, and had therefore flourished in their new environment
without special modification.! The evidence is all against the view
that their modifications are a response to cavernicolous conditions.

1 Insigances of a precisely similar nature are met with in Diestrammena, an Ortho-
pteron with very long antennae, and Stygophrynus, a Pedipalp with very long antenni-

form legs. Both these genera are found in caves in India and thc Malay Peninsula,
though neither ocour at Siju.
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The fauna of the deeper-lying parts of the cave is very limited and
many species found in the cavern at 400 to 500 ft. have been unable
to make further progress. There are for instance no mites beyond 500 ft.,
no cockroaches, earwigs, bugs or Hymenoptera, practically no beetles
except the Hylophilus, no Diptera except the Chironomid Atrickopogon
cavernarum and the Anthomyid Pegomyia kempi (the latter extending
only to 800 ft.) and no Lepidoptera except Tinea antricola.

This striking diminution in the fauna is no doubt in a large measure
due to the difficulty which many species have experienced in passing up-
stream through the long tunnel between 600 and 1,300 ft., but this
explanation does not appear to account for all the deficiencies. Species
which are habitually found on the walls of the outer cavern should have
had no difficulty in penetrating further, yet only a single cricket has
succeeded in doing so, and the earwig Chelisoches morio and the two long-
legged bugs are entirely absent. To all insects which can fly, moreover,
the topographical difficulties should have been of small account.

Another deterring influence may be a lack of food but this again does
not afford an altogether satisfactory explanation. If bat-guano is the
food-supply on which most of the species ultimately depend — and there
is little doubt that it is — scanty deposits are available in the large
cavern between 1,500 and 1,900 ft., while between 2,100 and 2,200 ft.
an enormous supply is available, the entire floor being covered to a depth
of several inches. Notwithstanding this fact the fauna of the latter
cavern consisted only of one pseudoscorpion, the moth Tinea antricola,
with occasional specimens of the long-legged Myriapod Thereuonema
reconditum.

Excluding aquatic animals and those (mentioned on p. 14) which
appear to be merely casual visitors, the terrestrial fauna of the inner
parts of the cave, at distances exceeding 1,500 ft. from the entrance,
consists of the following species :—

MAMMALIA.
Chiroptera.
* Hipposideros lankadiva Kelaart.
Rodentia.
Rattus nitidus nitidus Hodgson.
Carnivora.
Felus sp.
CRUSTACEA.
Isopoda.
* Philoscia dobakhols, sp. nov.
* Philoscia sp.
Cubaris cavernosus Collinge.
ARACHNIDA.
Tartarides.
*Schizomus sijuensis, Sp. DOV,
Araneae.
*Scytodes semipullata Simon.
Heteropoda robusta, sp. nov.
Opiliones.
*Sijucavernicus kempi, gen. et sp. nov.
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MYRIAPODA.
Diplopoda.
*Trachyiulus mymus, Sp. nov.
Chilopoda.
* Himantosoma typicum Pocock.
Thereuonema reconditym, sp. NOV.

INSECTA.
Collembola.
Cyphoderopsis gracilis, sp. nov.
Orthoptera.
Kemprella longipes, gen. et sp. nov.
Diptera.
Atrichopogon cavernarum, sp. nov.
Nycteribia (Acrocholidia) cuxesta (Speiser),
Lepidoptera.
Tinea antricola, sp. nov.
Coleoptera.
Abacetus lucifugus, sp. mov.
Hylophilus kempr, sp. nov.
OLIGOCHAETA.
*Drawida troglodytes, sp. nov.
* Megascolides antrophyes, sp. nov.
*Qlyphidrilus spelaeotes, sp. nov.

This list comprises only 23 species and the number is further
reduced to 18 if we leave out of account the mammals, which are,
of course, free to enter or leave the cave at will, the bat-parasite
and the carabid beetle Abacetus luctfugus, of which a single chance
specimen was found at the edge of the stream at 3,650 ft. The species
which were found only in the inner parts of the cave and are absent

from the cavern between 400 and 500 ft. are distinguished by an
asterisk (*).

Aquatic fauna.

The aquatic fauna of the cave proved on the whole less interesting.
than was hoped. Itincludes eight species of fish, one gastropod molluse,
three decapod custacea, two water-bugs and one gyrinid water-beetle.
The only one of these that shows any sign of modification is the prawn

Palaemon cavernicola ; all the others belong to species also known from
outside the cave.

Most of the fish in our collection were obtained by Garo fishermen,
whom we brought into the cave for the purpose of catching them. Fish
were not uncommon in the stream up to a depth of 600 ft. from the
entrance but became much scarcer in the inner parts. Two species,
however, Nemachilus sp. and Barbus hexastichus penetrate to a depth
of at least 1,700 and 2,000 ft. respectively. Individuals of some of the
species are paler than those obtained in daylight but the story we were
told of a white cave-fish seemed to refer merely to slightly decolourized

specimens of Barbus hexastichus, which appear almost white when seen
in the water by lamp-light,
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The conspicuously banded gastropod, Paludomus blanfordiana, is
abundant in the stream which issues from the mouth of the cave and
extends inwards to a depth of about 500 ft. ,

Of the three aquatic insects one is a water-bug of the genus
Heleocoris, represented in our collection by a single specimen obtained in
the stream in the entrance hall. The other two are the gerrid bug
Metrocoris migrofasciatus and a gyrinid water-beetle belonging to the
genus Orectochilus ; both of these are surface forms and both are rare
in the cave ; the former penetrates to a depth of 2,000 ft., while the
latter makes its way to the extreme inner end. All three species occur
commonly in the stream outside the cave-mouth.

Of the three Decapod Crustacea two, Paratelphusa falcidigitis and
Palaemon hendersoni, are common Assamese species. Odd specimens
of the Paratelphusa were found at various depths up to a maximum of
2,400 ft., mostly under stones in the stream-bed. Pclaemon henderson:
is abundant in pools in the entrance hall, but is seen more and more
sparingly as greater depths are reached. It was, however, found as far
as 3,200 ft. from the mouth. The colour of cave-specimens is slightly
paler than those from the stream outside, but no other appreciable
difference can be detected.

The third Decapod, Palaemon cavernicola, is restricted to the inner
parts of the cave and is of particular interest owing to its partial adapta-
tion to cave life and as being the only true cavernicolous Decapod known
from Asia. The nearest point to the entrance at which the species was
found was in the small pool in the L.-shaped passage at 550 ft. In
the inner regions it appeared to be most abundant in the stream at
2,000 ft. and in the pools between 2,200 and 3,000 ft. It was perhaps
equally common in the main water-channel, but was less easy to see owing
to the surface ripples. The species was not infrequently taken in
company with P. hendersont and was slightly but quite definitely
attracted by light. The specimens found in pools of still water were no
doubt left there when the flood-water subsided. In such situations they
evidently find difficulty in maintaining themselves and we frequently saw
dead specimens being devoured by others. In the main stream at
3,500 ft. we once discovered a number of specimens eating a dead bat
(Hipposideros).

We failed to find any aquatic Isopods or Amphipods in the cave
and the water everywhere was perfectly clear and without a trace of
plankton. An attempt to hatch small crustacea from dry mud taken
from the side-tunnel at 2,300 ft. proved a complete failure.

General Considerations on the Faung.

In their valuable summary of our knowledge of the zoology of the
caves of Burma and the Malay Peninsula,® Dr. Annandale and
Dr. Gravely have drawn attention to the fact that the famna is as a
whole far less specialized than that of the caves of Europe and North
America. This small degree of specialization is also a feature of the Siju
fauna. The vast majority of the animals we collected belong to

1 Journ. Asiat. Scc., Bengal (n.s.) IX, p. 422 (1914). .
B .
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species which occur, or may be expected to occur in out-door situations
and the few that do exhibit adaptation to cave life are only partially or
incompletely modified. At Siju we seem to find a cave fauna in an early
stage of evolution and we look in vain for the final results of environ-
mental conditions, which in other parts of the world have yielded species
of extreme zoological interest. From the low degree of specialization of
the fauna it seems legitimate to infer that the cave is of comparatively
recent origin.

One interesting feature of the fauna is the common occurrence in
the cave of species which appear to be rare outside. The long-legged bug
Myiophanes kempi may be cited as an instance and if we had sufficient
knowledge of the relative abundance of other species shown in our list
the same fact would almost certainly be evident in some of them also.
There is thus some indication that the peculiar environment is extremely
favourable to certain animals. This of course is not an exclusive . feature
of caves; it applies equally well to lagoons of water that is brackish
or seasonally variable in salinity or to any situation in which the physical
conditions are abnormal. Species which succeed in establishing them-
selves in an environment in which peculiar physiological adaptability is
necessary for their existence are limited in numbers and, being able to
survive under conditions in which the majority of their enemies and
competitors would perish, are naturally in a favourable position to
increase and multiply.

Classified on the lines which Racovitza has advocated® the fauna of
the Siju cave consists principally of * Troglophiles.”” There are “ Trog-
loxénes » also but most of these we have excluded from consideration
(see p. 14) as not constituting part of the cave-fauna proper. Of true
“ Troglobies *’ there are few or none.

The only species in the cave which exhibit definite adaptation to
cavernicolous existence are the following :—

Mollusca.

Opeas cavernicola, sp. nov., 450 to 500 ft. Of 100 living specimens
examined 6 per cent show no trace of retinal pigment and
the lens is apparently absent. In the remaining 94 per cent the
lens is present ; the retina is densely pigmented but, as seen
from without, occupies a smaller area than in allied out-door
species. The optic nerve is strongly developed in all the
specimens and the eye, which apparently forms an efficient
sense-organ even when without pigment, is actually larger than
in the allied O. gracile.

Crustacea Decapoda.

Palaemon cavernicola, sp. nov., 550 to 3,800 ft. The cornea of the
eye is reduced to less than half the normal size and shows
no variation in dimensions. The usual black pigment is,
however, present and in its microscopic structure the eye shows
no signs of degeneration. The two distal optic ganglia are
reduced in size but the proxinal ganglion is fully as large as in

1 Arch. Zool. expér. et gén. (4) VI, p- 437 (1907).
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prawns of similar size with normally developed eyes. The
antennae and antennules show no excessive development. The
colour is semitranslucent and whitish, without the pigmenta-
tion characteristic of allied out-door forms. It is perhaps
significant that what pigment there is, apart from the eyes, is

of a bright red colour. The eye is functional and the species is
attracted by light.

Crustacea Isopoda.

Philoscta dobakholi, sp. nov., 600 to 3,600 ft. Almost white in
colour with greatly reduced eyes.

Cubaris cavernosus Collinge, 300 to 3,800 ft. Eyes reduced but
colour not abnormal.

The moth Tinea antricola in its pale colouration exhibits a certain
modification but no structural peculiarities are apparent.

In spite of the remarks by Dr. Chopard on p. 81, we do not consider
that the cricket Speonemobius decoloratus shows any marked adaptation
to cave life. It was found at the entrance, in broad daylight, and
apart from its pale colouration exhibits no significant characters.

Owing to our scanty knowledge it is not at present possible to make
a detailed comparison of the Siju fauna with that of other Asiatic caves.
The only species in our list which are known from other caves are :—

Cubaris cavernosus, described by Collinge from caves near Cherra-
punji in Assam.

Chelisoches morio F. which is commonly found in other Assamese
caves and in those of the Malay Peninsula.

Atrickopogon cavernarwm, sp. nov., which is also known from the
Batu caves in Selangor (see p. 107). .

Tinea antricola, sp. nov.,which is probably also found in the Moulmein
caves in Burma (see p. 114).

If our list is compared with that of the fauna of the Burmese and
Malayan caves compiled by Annandale and Gravely it will be found that
only one species (Ch. morio) and very few genera are common to both.
No true comparison is, however, possible, for the Burmese and Malayan
caves have not been investigated with any degree of thoroughness
and it may be expected that a number of Siju insects belonging to species
with a wide range of distribution will in course of time be found in them.

In a few particulars the Siju fauna shows an interesting resemblance
to that of the caves at Shimoni and Kulumuzi in tropical Africa examined
by MM. Alluaud and Jeannal. The analogy lies entirely in the Arthro-
pods : in the Myriapods in the occurrence of a species of Lamnonyz
and in the insects in the abundance of a beetle of the genus Hylophilus
and in the presence of long-legged bugs belonging to the genera
Myiophanes and Bagauda. It is this last fact that is most §tr1k1ng,
for bugs of these two genera, which are widely distributed in India
in the open, have not been found elsewhere in Africa.

In the fauna of the Siju cave there are some very remarkable .defi-
ciencies. It might have been expected that small Gastropod molluscs
such as Hypselostoma, Opisthostoma and Ditropis, which have been
found in bat-guano in the Jalor caves, would also have occurred at Siju,
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but though a minute search was made with this object in view none
could be discovered. Another noteworthy deficiency is the complete
absence of the large Pedipalps (Stygophrynus) which form a very striking
feature of the fauna of the Moulmein and Jalor caves. The only
Thysanuran we obtained was found in the entrance hall and no
specimens were seen of the Phasgonurid (Stenopelmatid) genera Dies-
trammena, Rhaphidophora and Tachycines. One or other of these genera
is to be found in the Jalor and Batu caves, in those of Burma and in
all the Assamese caves which have hitherto been examined. In the
Siju cave they arc entirely absent, their place being taken by three
hitherto unknown Gryllid genera.
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EXPLANATION OF PLATE 1I.

. 1. The mouth]of the Siju Cave, looking outwards from a point

about 150 {t. from the entrance.

. The entrance passage, looking inwards from the same
point as fig. 1. The peg in the water in the foreground is
at 200 ft. from the entrance.

3. The stalactitic formation at 500 ft. from the entrance.

The sloping rock above the stalactites and the boulders
behind the boy are covered with a layer of bat-guano on
which innumerable larve of the moth, Tinea antricola, were
feeding. Photographed by flashlight.

. The spider, Heteropoda robusta, on the wall of the cave, about
half natural size. Photographed from life by lamp-light.
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Parr II.

NOTES ON THE MAMMALS OF THE SIJU CAVE, GARO HILLS,
ASSAM.

By Staniey Kewme, Sc. D., Superintendent, Zoological
Survey of India.

Five species of Mammal frequent the cave and of these we obtained
specimens of four : three bats and a rat. Two of the bats (the Cynop-
terus and the Rhinolophus) have kindly been determined by Mr. H. C.
Robinson of the Federated Malay States Museums and the rat and the
remaining bat (Hepposideros) by Mr. Martin A. C. Hinton of the British
Museum. Mr. Hinton has contributed a note on the Hipposideros,
which had not previously been recorded outside Ceylon.

CARNIVORA.
Family FELIDAE.
Felis sp.

Footmarks of a small cat were seen at various points in the cave
up to a distance of 3,800 ft. from the entrance, but we did not succeed
in obtaining any specimens. On one occasion in the tunnel at about
3,400 ft. we disturbed a comparatively large animal which went splash-
ing off in the water ahead of us. It was probably the cat, but it kept
beyond the range of our lights and we were unable to get even a glimpse
of it. |

RoDENTIA.
Family MURIDAE.
Rattus nitidus nitidus (Hodgson).?

This rat is common in the cave and its footmarks were frequently
seen in places where mud or fine sand had been deposited by the floods.
The species ranges to the extreme inner end of the cave. We trapped
a specimen at 1,400 ft. and found two other recently killed individuals
in the narrow side-tunnel at 375 {t. from the entrance. The latter were
both fresh and in excellent condition and we were unable to discover
how they had come by their end.

Rattus nitidus was described from Nepal and is known also frown
Sikkim and Kumaon. A subspecies, R. nitidus obsoletus Hinton, is
described from the Chin Hills in Burma.

1 For synonymy and references see Hinton, Journ, Bombay Nat. Hist, Soc. XXVI1II,
p. 1063 (1922).
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CHIROPTERA,
Family PTEROPODIDAE,

Cynopterus sphinx gangeticus K. Andersen.!

This bat inhabits the cavern between 400 and 500 ft. from the entrance
and occurs there in very great numbers ; once the colony is disturbed
1t 1s possible to bring down specimens by almost any chance shot fired
towards the roof. In former times, as we learn from Mr. La Touche’s
note (p. 9), the species inhabited the entrance hall, but few if any
individuals now live there.

In Part I of this report we have drawn attention to the abundance
of the fauna in the cavern which these bats inhabit and have pointed
out that this is almost certainly due to the deposits of bat-guano. The
guano was exploited commercially by a Calcutta firm some time ago
and the accumulations of many years were then removed. The deposits
were again being worked in a desultory fashion at the time of our visit,
but we learnt that the quality had greatly deteriorated owing to the
admixture of sand and gravel and that the enterprise was being aban-
doned ; it is only on projecting shelves of rock and at other points
difficult of access that any reasonably pure supplies can now be obtained.
What effect the removal of the guano may have had on the fauna of
the cavern we do not know, but fresh deposits are, of course, slowly
accumulating and the whole soil is impregnated with guano, so that
it seems probable that the food-supply for the fauna is still more than
sufficient,.

Cynopterus sphinx in its typical form occurs over the greater part
of India and in Burma. The subspecies gangeiicus was described from
Lucknow.

On specimens of this bat we obtained large numbers of parasitic
Diptera, consisting of an undetermined Streblid and of two species
of Nyecteribiid which have been identified by Major W 8. Patton, 1.M.S.,
as Nycteribia (dcrocholidia) euxesta (Speiser) and Eucampsipoda hyrii
Kolenati.

Family RHINOLOPHIDAE.

Rhinolophus subbadius Blyth.

This bat appears to be rare in the Siju Cave and seems to be solitary
in habit. On several occasions we noticed a small bat flying in the main
tunnel and side-passages within 600 ft. from the entrance, but the only
specimen we obtained was shot at dusk at the entrance. Parasitic
diptera from this specimen have been determined by Major Patton as
Nycteribva (Acrocholvdia) euzesta (Speiser).

Rhinolophus subbadius was described from Nepal and has been
recorded from Mussoorie in the United Provinces and the Garo Hillss

Hipposideros lankadiva Kelaart.

Mr. Martin Hinton, who has kindly identified this species fo;r us,
writes as follows :—"“ I can find nothing in the skull nor in the skin to

! K. Andersen, Cai, Chiropt. Brit. Mus, (2nd ed.) 1, p. 604 (1912).
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distinguish these bats from H. lankadiva Kel., a species otherwise known
to occur only in Ceylon. On the Indian mainland the place of H. lanka-
diva is supposed to be taken by H. vndus and its subspecies, which are
all considerably smaller forms.! It would seem, therefore, that Dr.
Kemp’s discovery in the Siju Cave affords us with an interesting case
of discontinuous distribution ; but, of course, H. lankadiva may in
future be discovered in the Peninsula.”

“The Bombay Natural History Society’s Mammal Survey also
obtained many large bats of the genus Hipposideros from caves in the
Garo Hills and the other hill ranges of Assam. I have gone through
all the Mammal Survey material and find all the specimens to be refer-
able to H. armiger, which, as is well known, is a large species belong-
ing to a very different group.”

Hipposideros lankadiva is the only bat we found in the cave at dis-
tances exceeding 500 ft. from the mouth. On our first visit we found
a number hanging over the water at various points in the tunnel between
600 and 1,400 ft., but our passage disturbed them and as we proceeded
further day by day we found that the bat had retreated before us. When
we first reached the end of the straight tunnel at 3,550 ft. the species
was found in incredible numbers, closely covering the entire walls and
the roof. The bats appeared to be dazed with our lights and many fell
into the water or on to our backs and shoulders, the former swimming
vigorously with fully-spread wings until they found some object —
possibly a human leg — up which to climb. On our subsequent visits
we were glad to find the numbers greatly reduced and we imagine that
most of them must have moved to the unexplored section of river-
tunnel lying between 1,400 and 3,200 ft.

On one occasion we waited till dark at the cave-mouth to watch
the bats emerge. Two Rhinolophus were seen as daylight was fading,
followed shortly after by many hundreds of a larger species. Several
of these were shot but all proved to be Cynropterus. It would be
interesting to know whether the Hipposideros at 3,650 ft. find their way
out-by the complicated route shown in our plan or whether they have
discovered another and easier exit which escaped our notice.

In our experience H. lankadiva now inhabits the tunnel through
which the main water-channel flows and most of the guano is consequent-
ly washed away by the stream. The scanty deposits in the cavern at
3,600 ft. are no doubt due to this species. In our account of the topo-
graphy (p. 7) we have alluded to the very dense deposits which exist
in the cavern between 2,100 and 2,200 ft. Very few bats now live there ;
we saw only a few individuals and were unable to obtain specimens.
We think, however, that the guano is that of Hipposideros and that
the cavern in former times was inhabited by this species.

! These, as in Wroughton’s  Summary,” Journ. Bombay Nat. Hist. Soc. XXV,
p. 579 (1918), were formerly referred to H. lankadive ; but Dr. K. Andersen, Ann. M ag.
Nat. Hist. (9) II, p. 382 (1918), revising the whole group, regards the small mainland forms
as a distinet species, his H. indus.






FISH OF THE SIJU CAVE, GARO HILLS, ASSAM.

By SunpEr Lan Hora, D. Sc., Assistant Superintendent,
Zoological Survey of India.

The fish fauna of the Siju Cave comprises eight species, as many
as five of which belong to the family Cyprinidae. The other three are
placed among the families Cobitidae, Percidae and Ophiocephalidae.
With the exception of a species of the genus Nemachilus, which I have
not been able to determine definitely, all have been referred to species
already known. 1t is interesting to find two specimens of Psilorhynchus
sucatio (Ham. Buch.) in the collection. This species has so far been
known only from the base of the Darjiling Himalayas.! Specimens
of all the species, except P. sucatio, were quite common in the stream
outside the cave.

The fish, as a whole, are casual visitors to the cave; most of the
specimens in the collection were captured between 300 and 600 feet
from the entrance, while only a few individuals were taken at greater
depths. Barbus hexastichus McClelland has penetrated to a length
of 2,000 feet in the cave, whence one half-grown and three young speci-
mens are represented in the collection. Two specimens of Nemachilus
were taken in a pool 1,700 feet from the entrance and one example of
Ophiocephalus gachua at 1,350 feet. In all these three species the
colour has considerably changed, but in no other respect do they exhibit
adaptation to a life in perpetual darkness. Three young specimens
of Barbus hexastichus from 2,000 feet from the entrance possess normal
colouration, but in all probability they had not been in darkness for
a sufficiently long time to undergo any appreciable change.

Family CYPRINIDAE.

Psilorhynchus sucatio (Ham. Buch.).

1921, Psilorhynchus sucatio, Hora, Rec. Ind. Mus, XXII, p. 731, pl. xxix, figs. 1,
la.

This species is represented by two specimens, which do not exceed
61lmm. in length including.the length of the caudal fin. They were
taken between 300 and 600 feet from the entrance, and agree very
closely with specimens from the base of the Darjiling Himalayas.

Distribution :—Darjiling Himalayas and Garo Hills, Assam.

Barbus hexastichus McClelland.

1889. Barbus hezastichus, Day, Faun. Brit. Ind. Fish. I, p. 308.

This is by far the commonest species found inside the cave and
several specimens, including fry and half-grown fish, are represented

1 Hora, Rec. Ind. Mus. XXII, p. 734 (1921).
[ 27 ]
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in the collection. The following table shows the depths at which
specimens were obtained in the cave :—

No. of specimens. Distance from entrance.
2 0—100
13 300—600
i 400
4 2,000

Of the four specimens taken at a point 2,000 feet from the entrance,
three are young and appear to be quite normal as regards colouration ;
each possesses a well-marked black rounded spot before the base of the
caudal fin. The remaining specimen has lost its normal colour; the
head and body are dull white, except for a light grey streak along the
dorsal surface. The dorsal fin is provided with a black stripe in its
distal half and the posterior margin of the caudal is infuscated with
black. The rostral barbels are streaked with black posteriorly. This
specimen is 13 cm. in length.

Dustribution :—Kashmir, throughout the Himalayas, Sikkim and
Assam.

Barilius bendelisis (Ham. Buch.).
1889. Barilius bendelisis, Day, Faun. Brit. Ind. Fish. I, p. 347.

There are five young specimens of this species in the collection.
They were taken between 300 and 600 feet from the entrance.

Distribution :—India, except the coast of Malabar, Kanara and
Sind. Also found in Ceylon.

Barilius barna (Ham. Buch.).
1889. Barilius barna, Day, Faun. Brit. Ind. Fisk. I, p. 350.

Several young and half-grown specimens of Barilius barna were
taken between 300 and 600 feet from the entrance.
Distribution :—Gangetic plain, Orissa, Bengal and Assam.

Danio aequipinnatus (McClelland).
1889. Danio aequipinnatus, Day, Faun. Brit. Ind. Fish. I, p. 356.

Seven specimens of this species were taken between 300 and 600
feet from the entrance.
Distributton :—Darjiling Himalayas, Assam and Tenasserim.

Family COBITIDAE.

Nemachilus sp.

The earlier species of the genus Nemachilus from Assam, most of
which were described by McClelland in his Monograph of Indian Cypri-
nidae, are in a state of great confusion and at present it is very difficult
to determine their specific limits correctly. MecClelland’s descriptions
of the species are applicable to more than one form, and his figures
do not help much in their identification. Under the circumstances,
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I have thought it advisable to describe and figure the specimens from
the Siju Cave without giving them any specific name.

From the cave there are only three specimens; one was taken within
a hundred feet from the entrance, while the other two were netted in
a pool 1,700 feet from that point. The latter are considerably modified
as regards their colouration. There are, however, several specimens
of the species from outside the cave, and it is on these that the follow-
ing description is chiefly based.

D. 2/8. A. 1/5.

The length of the head is contained about 4 to 5 times in the total
length without the caudal; it is two-thirds as broad as long. The
eyes are not visible from below and their diameter is contained 5 to
5-3 times in the length of the head. The snout is longer than the post-
orbital part of the head and is slightly less than twice the diameter of
the eye. The barbels are longer than the diameter of the eye; the
mandibular barbel, when adpressed, reaches below the posterior limit
of the orbit or extends slightly beyond it. The mouth is situated on
the under surface slightly behind the tip of the snout and is bordered
by fairly well-developed lips. Thelower lip is interrupted in the middle
and the upper lip shows a slight incision at the same point. The male

is provided with a free triangular pad of skin below the anterior margin
of the orbit.

F1g. 1,—Nemachilusg sp.
a. Normal specimen from outside the cave.
b. Decolourized specimen found in the cave at 1,700 feet from the entrance.

The longest ray of the dorsal fin is almost equal to the depth of the
body below it. The origin of the dorsal is almost opposite that of the
ventral and its commencement is somewhat nearer to the base of the
caudal than to the tip of the snout. The pectoral is almost as long as
the head and is separated from the ventral by a considerable distance.
The latter just extends to the anal opening and does niot reach the base
of the anal fin. The caudal is bilobed, with the lower lobe slightly
longer than the upper,
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In specimens preserved in spirit there are usually 8 to 10 dark brown
bands across the back, which break up into secondary bands below
the lateral line. They are separated by narrower bands of pale oliv-
aceous colour. The last band of the series before the base of the caudal
fin is much darker in colour. The upper surface of the head is grey
and is marked with a number of white streaks. The under surface
of the head and body is pale. The first ray of the dorsal fin is provided
with a black spot at its base and all the rays of this fin are infuscated
with black in the middle of their length. The pectoral, ventral and
anal fins have similar markings, but not so conspicuous. The caudal
is provided with two V-shaped bands near its extremity.

Specimens from 1,700 feet are uniformly pale in colour with about
9 short light grey bands on the back and a stripe of the same colour
along the lateral line. The upper surface of the head is marked with
a few spots and there is a short grey band before the base of the caudal
fin. The head and body in these abnormal specimens are compara-
tively more depressed, and the paired fins greatly stretched outwards,
showing thereby that the cave individuals are better adapted to a life
in rapid-running waters than those collected from outside. Moreover
the eye is smaller in these specimens and its greatest diameter is placed
longitudinally.

Working with the Fauna volume and Day’s Fishes of India I identi-
fied the Siju specimens as Nemachilus spilopterus, but on looking up
the original description of the species by Cuvier and Valenciennes, I
find that my specimens do not belong to that form. In N spilopterus
the caudal fin is rounded and the pectorals are separated from the ventrals
by their own length.

Measurements in millimetres.

Total length including caudal «. 445 525 460
Length of caudal .. 80 100 86
Length of head ... . 80 108 95
Breadth of head ... .. b8 68 60
Height of head near occiput .. 47 65 B2
Length of snout ... . 32 48 40
Diameter of eye ... . 15 21 18
Length of caudal peduncle ... . &5 67 55
Least height of caudal peduncle e 42 52 40
Longest ray of dorsal .. 65 178 80
Longest ray of anal .. 48 70 52
Length of pectoral .. 80 99 80
Length of ventral . 70 85 72

Family PERCIDAE.

Ambassis nama (Ham. Buch.).
1889. Ambassis nama, Day, Faun. Brit. Ind. Fish. 1, p. 486, fig. 149.

There are 5 specimens in the collection belonging to this species,
They were taken between 300 and 600 feet from the entrance,
Distribution :—India, Assam and Burma.
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Family OPHIOCEPHALIDAE.

Ophiacephalus gachua (Ham. Buch.).
1889. Ophiocephalus gachua, Day, Faun. Brit. Ind. Fish. 11, p. 364.

This species is represented in the collection by two specimens. One
was taken between 300 and 600 feet from the entrance, while the other
is from 1,350 feet. The latter has lost the characteristic colouration
of the species and is of a uniform brown colour. The fins are uniformly

grey.
Distribution :—India, Ceylon, Burma and the Andamans,






‘MOLLUSCS OF THE SIJU CAVE, GARO HILLS, ASSAM.

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

Only two species of molluscs were found living in the Siju Cave,
one aquatic, the other terrestrial. The aquatic form (Paludomus
blanfordiana) is evidently a mere visitor : individuals from the cave
do not differ from those found in streams outside. It is otherwise,
however, with the land-snail, for which we have thought it most con-
venient to provide a new specific name, viz., Opeas cavernicola. This
species is very closely allied to the widely-distributed O. gracile, empty
shells of a race of which were collected in the innermost part of the cave
in circumstances which suggest that they had been washed in through
some crevice. The eyes of O. cavernicola are modified in a very interest-
ing manner.

With the specimens of O. gracile a single broken shell of the aquatic
species Melanoides pyramis (Hutton) was found and another was collected
at 350 feet from the entrance.

The following species were found in the immediate vicinity of the

cave, but not inside it :—

Acrostoma reever (Brot),
Cyclophorus affinis Theobald,
Ozxytes oxytes (Benson).

Family MELANTIDAE.

Paludomus blanfordiana Nevill,

1876. Paludomus labiata, Hanley and Theobald (nec Benson), Corch. Ind., pl.
cviii, fig. 9.

1881. Paludomus blanfordiana, Nevill, Jovrn. As. Soc. Bergal, L, yart ii, p.159,
pl. v, figs. 3, 3A.

Specimens found in the stream at the entrance to the cave and also
for 500 feet in from that point agree well with the figure cited {rcm
the Conchologia Indica except in being considerably smaller. The
species has already been recorded from Pegu and Amakan in Buima

and from Gowhatty (Gauhati) on the Brahmaputra.

Opeas gracile (Hutton).

1906, Opeas gracile, Pilsbry in Tryon’s Manual of Conchology XVII, p. 125,
pl. xviii, figs. 3-6.
1914. Opeas gracile, Gude, Faun. Brit, Ind., Moll. 11, p. 355.

The shell is well described by Pilsbry in the work cited, but exhibits
considerable plasticity, and numerous races occur even within the limits
of the Indian Empire. Nothing seems to be known of the anatomy,
but we hear from Col. Godwin-Austen that he proposes to deseribe it
shortly.

[ 33 ] o2
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0. gracile has a very wide range in tropical countries and has probably
been carried from one to another with potted plants, among which it
is often found. In dry weather it buries itself in the earth, emerging
only after heavy rain to feed on mosses and algae such as grow on flower-
pots, tree-trunks, etc. The eggs, which are spherical and of relatively
large size, have stout calcareous shells. 0. gracile is frequently accom-
panied and preyed upon by the carnivorous mollusc Ennea bicolor,
which has some slight resemblance to itself. This has been observed
in Ceylon, on the islands of the Chilka Lake, in Calcutta and in the
Philippines.

Shells of Opeas were found at two spots in the Siju Cave, at 3,600
feet from the entrance and between 450 and 500 feet, at both place
on high ground covered with bat-guano and above flood-level. At
3,600 feet from the entrance only a few shells were found and all were
empty. They were accompanied by a single dead and broken shell of
Melanoides pyramis on which remains of the periostracum still existed.
These shells we assign to O. gracile. At between 450 and 500 feet, how-
ever, living snails of the closely allied species described below were
abundant on the bat-guano, mostly on the higher ground but a few
also lower down near the stream. _

About a dozen shells of O. gracile were collected at the inner locality.
They are very uniform in shape and several of them are considerably
larger than any of the form we call O. cavernicola. They differ from
these in outline as well as size, the whorls being less swollen, the mouth
having the outer lip straighter and the body-whorl being more nearly
quadrate. We believe that the shells represent a local race of O. gracile,
perhaps endemic on the Garo Hills. We do not give this race a name
because Col. Godwin-Austen informs us that he possesses shells from
the Garo Hills and proposes to describe them shortly. The presence
among them of an aquatic shell suggests that they may have been washed
into the cave in a time of flood through some crevice.

The specimens from the other locality in the cave have much greater
interest. We propose to refer to them for the sake of convenience
as \—

Opeas cavernicola, sp. nov.

The first point to be observed in the shells of this species is that they
fall into two very definite series, which at first sight we were prepared
to regard as distinct species. The texture and structure of shells of
the two series are, however, identical. We can find no difference
either in the external anatomy, in the colouration of the animal, in
the structure of the eye or in the radula. Pilsbry has pointed out that
in many species of the genus Opeas, including O. gracile, two definite
forms occur, one with a longer and narrower shell than the other.
Apparently, however, there is as a rule no other difference. In our
two series there is the same difference, but in one series the largest shells
have two whorls more than the largest shells in the other, in one 8%,
in the other 6}. This, of course, is a much greater difference than
a mere difference of outline, but, nevertheless, we consider it best to
regard the two forms as specifically identical. In O. gracile (fide Gude)
the number of whorls may vary from 9 to 12, while in O. cavernicolg
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itself we find that eggs are occasionally present in shells of elongate
form with only 61 whorls. We believe, therefore, that in the stable
conditions prevalent in the cave the two dimorphs of the species are
becoming more distinet. Possibly this may ultimately result in the
formation of two quite different species, but we do not believe that
this has yet occurred. We will call the form with the elongate shell
the forma typica of O. cavernicola and the broader form, var. vamana.

Forma typica.—The shell closely resembles that of O. gracile as
represented by specimens from the valley of the Ganges. The whorls,
however, are less swollen, the apex a little blunter, the sutures more
impressed and the mouth distinetly J-shaped, not extending backwards
along the outer side of the body-whorl. The columella is straight and
vertical and its fold well developed. The shell is thinner than that of

W C.

Fic. 1.—Shells of Opeas from the Siju Cave.
a. Type-specimen of 0. cavernicola.
b. Type-specimen of 0. cavernicola var. vamane.
c. Shell of local race of O. gracile.
the typical O. gracile and perhaps slightly paler. There are 8} or 9
whorls. The shell differs from that of O. snnocens Preston 1, an alhed
form from the Farm Cave near Moulmein, in being longer and much
less nearly cylindrical. The mouth also is less ovoid and the columella
straighter. We have examined the type of Preston’s species.
Type-spectinen.—M 12065/2, Zoological Survey of India (Ind. Mus.).

var. vaMana.—The adult shell has only 6} whorls and is much
shorter than that of the forma typica. The individual whorls are also
shorter and relatively broader and increase in size more rapidly. The
apex is blunter. The body-whorl is much more swollen and the mouth
is proportionately larger.

Type-specimen.—M 12062/2, Zoological Survey of India (I nd. Mus.),

Measurements of six shells of each of the two series are given below
in millimetres :—

Forma typica.

Groatest length of shell 1005 140 11.8 118 107 10:5
Greatest breadth of body-whorl 30 35 33 31 30 32
Greates length of aperture 27 32 31 31 27 28
Greatest breadth of aperture 5 17 15 14 14 16

1 Preston, Rec. Ind. Mus. V, p. 33, tig. 2 (1910).
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var. vamana.

Greatest length of shell 68 88 71 88 78 85
Greatest breadth of body-whorl 28 33 30 31 29 30
Greatest length of aperture 24 28 24 28 26 28
Greatest breadth of aperture 3 15 15 16 14 15

No. 1 in each series of measurements is the type-specimen.

The proportion of the total length of the shell to the maximum
diameter, therefore, varies from about 3% to 4 in the forma typica and
from 2% to a little over 2¢ in the variety, while the proportion of the
total length to that of the mouth varies from 3% to 4% in the former
and from 24 to slightly over 3 in the latter.

At the place where the species was found some parts of the cave-
floor are considerably higher than others. In examining the collections
we find that whereas the forma typica predominates in that from the
lower spots, the variety does so in that from the higher. In 60 speci-
mens from the former there are 12 of the variety, while in 39 froni the
latter there are 24.

In the living animal of both forms the foot is long and narrow and
narrowly rounded in front with a slight notch in the centre. Its upper
surface is rugulose and there is a series of short transverse grooves along
each margin. There is a distinct smooth mid-dorsal ridge, which does
not quite extend to the extremity, on theregion behind the shell. When
fully expanded the foot does not much extend behind the upper end of
the body-whorl. The eye-stalks are fairly stout and of moderate
length. The eyes are situated a short distance from the extremity on
the upper surface. There is a short broad snout with a small tubercle
on either side, representing the true tentacle. The anterior margin
of the snout, which does not cxtend as far forward as that of the foot,
is convex.

Eggs, which occur to the number of 3 or 4 in many individuals
captured in February, are spherical, with thick, smooth white calcare-
ous shells, and have a diameter of 1.1 mm. Gude found eggs of a.dia-
meter of *75 mm. in O. gracile.

R fd % - 905

Fi1a. 2,—Radular teeth of O. cavernicola.

The radula is identical with that of O. gracile from Calcutta. The
formula is approximately 10-13. 11-13. 1. 11-13. 10-13, but the mar-
ginals and laterals are not clearly differentiated. It might, therefore, be
expressed more accurately as 23.1.23. The transverse rows of teeth
are nearly straight. The central is small and more or less distinctly
trilobate, the central cusp being relatively long and bluntly pointed.
The laterals are tricuspid, the central cusp being very long in those
near the centre of the row, where it is lanceolate and sharply pointed.
The lateral cusps are small and triangular, projecting at an acute aigle
from the base of the central cusp. As the teeth proceed outwards the
central cusp becomes relatively smaller and actually shorter, while
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the lateral cusps become larger, so that in the true marginals the three
cusps are equal. The central cusp also becomes blunt at the apex.

The colour of the exposed soft parts of all races of Opeas gracile that
we have observed, or that have been described by others, is a bright
lemon-yellow. In the cave species it is never so bright but varies from
a pale lemon-yellow to pure white. We have not been able to correlate
differences in depth of colouration with pigmentation or lack of pigmenta-
tion of the eye, or with differences in the shape of the shell. The shell
itself is very pale in all forms of O. gracile and is practically colourless
in some forms that live in the open. In O. cavernicola it is very pale-
straw coloured. The loss of colour, apart from the eyes (which we wili
discuss immediately), is, therefore, hardly greater than that observed
in individuals of certain species of fish captured in the cave.

C.

F1a. 3.—Eyes of Opeas dissecled out of the sheath of the retracted eye-stalk. a,b.
‘eyes of two individuals of O. cavernicola with pigmented retina. ¢, eye of
0. gracile from Calcutta. All x 300.

The most interesting feature of the cave species is undoubtedly
the condition of the eyes. In all the many individuals examined these
organs differed from those of any individual of O. gracile found living
in normal conditions either in Calcutta or on Barkuda Island. In some
the eye was completely invisible, although the eye-stalk was always
well developed, in others it was black and conspicuous but apparently
very small. We examined 100 snails brought alive to Calcutta and
found that the eye was invisible in any condition of expansion in 6, while
in one it was pigmented on one side but invisible on the other. In the
remaining 93 individuals it was of a dense black colour, in which we
could detect no variation. There seemed to be a certain variation in
size, but it was found impossible to measure so sensitive a structurc
accurately.

We have cut sections of the eyes of the three forms and dissected
out the complete organ in those in which it is pigmented. Our prepara-
tions show that the structure of the optic organ of both species is some-
what peculiar. The eye in O. gracile is situated some distance behind
the tip of the eye-stalk on its upper surface and, is elliptical in outline.
It is set in the stalk somewhat obliquely, in such a way that the pig-
mented retina extends over a part of the exposed surface on its inner
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margin. The cornea, which is relatively small, is flattened. The
condition of the lens seems to be peculiar, for it shows no definite out-
line in sections, but has the appearance of having been of a semi-liquid
consistency. The optic nerve, which enters the eye on its internal sur-
face, is well developed and apparently quite normal. The pigment
of the retina, which is contained in the cells in the form of minute but
distinct granules, is excessively abundant. We have not been able
to eliminate it from our sections, in which it obscures the retinal struc-
ture.

In O. cavernicola with pigmented eyes the cornea is not so much
flattened and appears in life to be distinctly smaller, but the complete
optic organ, while varying somewhat in size, is always larger than in
0. gracile. The pigment is not so dense, and seems to be somewhat
deficient in the distal part of the pigment-cells, in which the granules
are much more sparsely scattered than in O. gracile.

6. 4.—Oblique transverse section through eye of O. cavernicole with unpigmented
retina. 0.n. = optic nerve. S.c. = sense cells of retina.

In the optic nerve there is no structural difference between these
lwo species, but curiously enough, the nerve is distinctly stouter in the
cave-form than in the other, thus corresponding to the size of the optic
organ. In both species it is spread out at the base of the retina,
forming a definite cup of nervous tissue. In the cave-species this cup is
distinctly better developed than in the other.

Individuals of cave species with unpigmented eyes provide greater
facilities for the study of retinal structure than those with pigmented
eyes. Although the eye is invisible in the living snail, it is in most
respects just as well developed as in the other phase. In only two
points can we detect a definite difference, namely, in the complete
absence of pigmented cells from the retina and in the apparent absence
of a lens. As to the latter point we cannot be quite sure. Our sections,
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owing to climatic difficulties, have not been altogether satisfactory
and it is quite possible that the lens may have dropped out. This,
however, does not seem probable in view of the condition of the lens
as seen in pigmented eyes.

The sense-cells of the retina are well developed and, although our
sections are not as thin as we would have liked, they show the minute
hair-like processes of the distal extremities of the cells and also the
radiculae at their base quite clearly.

The optic nerve is in the same condition as in the cave form with
pigmented eyes.

An important point observed in the living individuals of the three
forms, namely, O. gracile from Calcutta, O. cavernicola with pigmented
eyes and O. cavernicola with invisible eyes, was that we could detect
no difference in the movements of their eye-stalks, or in the sensitive-
ness of these structures. In all three the eye-stalk was retracted as
soon. as any object was brought within a few centimetres, and this
was done, so far as could be judged, with equal rapidity in pigmented
and in unpigmented eyes.

These facts suggest interesting conclusions. Firstly, it is evident
that even in individuals which have lost the optic pigment altogether,
and probably also the lens, the eye is just as much an organ of sense
as it is in normal individuals. Much has been written on the sense
of sight in molluscs and we need not here add any further to the litera-
ture on the subject. We may, however, point out that it is quite
possible that the eye-stalks have always sensory functions other than
optic.

The second con-lusion to be drawn is that the eye is becoming modi-
fied in Opeas cavernicola along two different lines of evolution. In one
direction it is becoming reduced as an optic organ, but actually in-
creasing in size, as an organ of sense ; in the other it is losing its optic
function by an actual disappearance of definite structures. In the
former the evolution is both indefinite and liable to variation; in the
latter it is as a rule definite and where variation occurs it affects, so
far as we know, not both members of a pair of organs but one of the
two of a pair of organs. We saw no specimen in which the retinal pig-
ment was present only to an extent sufficient to give an appearance
of a dull or greyish eye. In every eye examined the pigment was
either abundant or absent, and in our sections we can detect no trace
of the pigment-cells, which have apparently disappeared completely,
though in individuals with pigmented eyes they are sufficiently large to
obscure the sense-cells.

The phenomena that have ocourred in this snail are, therefore, not
altogether analogous to those obserged in the other animals with reduced
eyes from the cave, namely, the prawn Palaemon cavernicola and the
wood-lice Philoscia dobakholi and Cubaris cavernosus. Dr. Kemp has
not been able to find any variation in the size of the eyes of the former,
although they are always very small, nor has he found any individual
in which retinal pigment had been lost. The general colouration of
the prawn, moreover, seems to have been more uniformly affected than
that of the snail. As to the wood-lice, the eyes of P. dobakholi, though
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always pigmented, are very small and apparently exhibit marked varia-
tion in size, while the colour of the animal is very pale. In C. cavernosus,
on the other hand, the eyes though small are not quite so much reduced
and the animal is deeply pigmented.

We have assumed in this argument that Opeas cavernicola is descended
from individuals of a race of O. gracile with normal eyes. This assump-
tion seems’ to be justified not only by the close similarity of the two
forms but also by the general distribution of 0. gracile, its occurrence in
other situations in the Garo Hills and the fact that it exhibits a marked
tendency towards the evolution of distinct races. Possibly the ancestors
of the cave-form may have entered the cave not from the main
entrance but from some crevice in the interior. This is suggested to.
us by the presence at the inner end of the cave of dead shells of &
race of O. gracile, associated with a worn but recent shell of Melanoides,
an aquatic genus not found living in the cave.



CRUSTACEA DECAPODA OF THE SIJU CAVE, GARO HILLS,
ASSAM.

By Sranney Keme, Sc.D., Superintendent, Zooloyical
Survey of Idia.

Plate III.

Three species of Decapod Crustacea were found in the cave, hut two
of them (Paratelphusa falcudigitss and Palwemon hendersoni) are common
out-door forms which have succeeded in making their way up the stream
to which the cave owes its origin. The third, Palzemon cavernicole, is a
species hitherto unknown which shows partial adaptation to underground
existence in its general lack of pigmentation and in the reduced size of

the eyes.
Family POTAMONIDAE.

Paratelphusa (Barytelphusa) falcidigitis Alcock.
1910. Paratelphusa (Barytelphusa) falcidigitis, Alcock, Cal. Ind. Decap. Crust., 1,
fasc. 2, p. 94, pl. vii, figs. 24, 24a.

Twelve specimens of this species were found in the cave at distances
varying from 0 to 2,400 ft. from the mouth. All except one, which was
found walking on dry land in the cavern at 450 ft., were obtained craw-
ling among stones in the river-bed. All the specimens but one are males
and in the largest, which is of this sex, the carapace is 61 mn. in breadth
and 44 mm. in length. The specimens do not differ either in structure
or colour from individuals found in out-door localities and the species is
no doubt a mere straggler into subterranean waters.

Paratelphusa falcidigitis is common in the stream leading from the
cave-mouth to the Someswari River, but in pools in the bed of the river
the allied but quite distinct P. (B.) harpex Alcock appears to be the
predominant form. The latter species does not enter the cave.

Paratelphusa falcidigitis is known only from Assam : from the Khasi
Hills, Garo Hills, Naga Hills and Northern Cachar. P. harpaz has
been recorded from the same localities and from Silchar, Sylhet and
Sadiya ; it seems, however, to have a more extended range, as we have
recently received from Mr. M. Mackenzie a large male, with carapace
82 by 58 mm. obtained near Sepaya in the Saran district of Bihar.

Family PALAEMONIDAE.

Palaemon hendersoni de Man.

1907. Palaemon (Parapalaemon ?) hendersoni, de Man, Trans, Linn. Sve, (2) Zool.
IX, p. 446, pl. xxxiii, figs. 66-68,
1913. Palaemon hendersont, Kemp, Rec. Ind. Mus. V1II, p. 303, pl. xix, fgs.
19-23.
1918. Palaemon hendersoni, Kemp, Rec. Ind. Mus. X1V, p. 95,
This species was common in the outer parts of the cave and was
particularly abundant in pools in the river-beds at 300 to 350 ft. from

the mouth. In the inner parts it occurred more sparingly ; it was found
[ 41 ]
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in some numbers in the main channel between 600 and 1,300 ft. and was
taken in the streams at 1,700 and 2,000 ft. A single individual was
captured at 3,200 ft. It was frequently found in company with ‘P,
cavernicola, but in the inner parts of the cave was much scarcer than
that species. It could be distinguished at a glance by its large eyes and
dark pigmentation.

Specimens from the cave do not differ in any structural details from
those found outside ; but in colouration a slight difference was noticed,
for though blotched and streaked with pigment in normal fashion, the
pigment itself was usually of a decidedly paler shade. This is presum-
ably due to the direct effect of atsence of light on the chromatophores
of the individual.

The range of this species extends from the Darjiling district, through
Assam to Burma, where it i1s found at least as far south as the Southern
Shan States. It appears to be restricted to hilly country but has not
been found at high altitudes.

I have pointed out (loc. cut., 1918) that Burmese specimens differ
slightly from those found in the Darjiling district or in Assam in the
character of the rostrum. The specimens from the cave agree, as might
be expected, with those from other parts of Assam. In the colouration
of very large males there is probably no real difference between speci-
mens from the two provinces, for one such male, obtained in the stream
outside the cave, was tinged with blue on the antennal scale and had
blue chelipeds, thus approaching the uniformly blue male which Dr.
Annandale found in the Southern Shan States.

Palaemon cavernicola, sp. nov.

The rostrum varies considerably in length. As a rule it reaches
about to the end of the antennular peduncle, but sometimes, more
particularly in half-grown individuals, it extends a little beyond this
point, while in some very large specimens it reaches only to the end of
the second antennular segment. The rostrum is straight, deep in lateral
view, the upper border slightly and the lower border very strongly
convex. Dorsally it bears from 5 to 9 teeth, usually 6 or 7!, which are
small and with the interspaces set with plumose setae., Two or three
of the posterior teeth stand on the carapace behind the posterior limit
of the orbit and the interval between the first and second teeth is some-
times, but not always, greater than that between the second and third.
The remaining teeth are as a rule more or less evenly spaced, the foremost
being rather remote from the apex. On the convex ventral portion of
the blade there are from 1 to 3 teeth, usually 22 ; the hindmost is generally
placed a little in front of the middle point and in the interspaces there
are plumose setae.

The carapace does not differ in any noteworthy particular from that
of P. hendersoni, but the surface in large males is less scabrous than in
that species. and the ridge that runs backwards from the antennal spine

1 Of sixty-eight specimens seven have 5 dorsal teeth, twenty-two have 6, thirty one
have 7, seven have 8 and one has 9.

2 Of sixty-eight specimens ten have 1 ventral tooth, fifty-three have 2 teeth and
five have 3.
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to a point immediately above the origin of the hepatic is rather more
strongly defined.

The eyes (Pl. III, figs. 2, 3) are characteristic and exhibit partial
adaptation to cavernicolous conditions. In the allied P. hendersoni
(PL. III, fig. 5) the length of the cornea in dorsal view is about equal to
that of the stalk and its breadth, as in all other species of the genus
known to me, is conspicuously greater than that of the stalk : the inner
border of the stalk is moreover straight or slightly concave and the
usual ocular spot is clearly visible, partially fused with the cornea.
In P. cavernicola the length of the cornea in dorsal view is very much
less than that of the stalk, its breadth is little more than half that of
the stalk, the inner border of the stalk is swollen and very conspicuously
convex and the ocular spot is entirely missing. As in many species of
the genus the cornea is somewhat flattened dorsoventrally.

The antennular peduncle is normal in form and the spine at the distal
end of the basal segment reaches almost to the end of the second segment.
The outer flagellum, as in P. kendersons, is cleft almost to the base, the
fused portion comprising only some 5 or 6 segments. In the propor-
tionate lengths of the flagella of the antennule and antenna the species
does not appear to differ from P. hendersont and the form of the antennal
scale is the same.

The mandible (Pl. III, fix. 4) differs from that of related forms and
from most if not all species of the genus in possessing a palp composed
of two segments only. The palp is normal in length, the reduced number
of segments being due to the absence of the articulation between the
ultimate and penultimate members of the series. The three teeth of
the incisorprocess are rather blunter than usual. The remaining oral
appendages and the maxillipeds differ in no respect from those of P.
hendersons. The third maxillipeds reach to the middle of the terminal
segment of the antennular peduncle.

The first legs reach beyond the antennal scale by the chela and, in
very large males, by a portion of the carpus as well. In the propor-
tionate lengths of the segments they differ little from those of P. hender-
soni, but the carpus is frequently rather longer in relation to the chela,
sometimes twice. its length. There are some longish hairs on the lower
edges of the basis and ischium, a setose patch at the distal end of the
carpus and near the base of the chela, and the usual tufts of setae on the
fingers.

~ The second legs are usually equal or subequal; in a few specimens
in which they are conspicuously unequal it is probable that one leg of
the pair has been lost at some period and subsequently reproduced. In
large individuals of both sexes they reach beyond the scale by the chela
and the greater part of the carpus.

In the largest male the ischium, merus, carpus and palm are scabrous,
being covered with minute sharp-pointed tubercles which are most con-
spicuous on the under surfaces of the two first-named segments ; between
the tubercles very short bristles may frequently be seen. The merus is
about 3-5 times as long as broad. The carpus is conical with a deep
notch or depression in the distal margin on its supero-internal aspect ;
it is rather less than three-quarters the length of the merus and its
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greatest breadth is slightly more than half its length. The chela is
about 3-7 times the length of the carpus, with the palm slightly but
quite decidedly longer than the ﬁngers The palm is a little flattened
dorso-ventrally and is almost 2:5 times as long as broad. The ﬁngers
are thinly coated from base to tip with dark brown fur which arises
from shallow and irregular longitudinal grooves, much less conspicuous
than in P. hendersons. On the inner edge of the dactylus in its proximal
half are two rather widely separate teeth. On the fixed finger there is
one tooth which fits between those on the dactylus and, close to the
base, a rounded crest divided at its summit into four or five lobes.

In females and in younger males the limb is less scabrous. The
carpus is proportionately rather longer and is more slender, the length
being always considerably more than twice the distal breadth. The
fingers are always distinctly longer than the palm, but are less con-
spicuously covered with fur, especially towards the tips; they show
scarcely a trace of the grooves underlying the fur and the teeth on the
inner margins, if present, are small and inconspicuous.

Six specimens yield the following measurements (in mm.) :—

Length | Length SEcOND LEG.

Sex Total of of

’ length.| cara- |second | Length [ Length |Breadth| Length |Breadth| Length
pace. leg. of of of of of of

merus. |carpus. | carpus. | palm. | palm. [ finger.
3 54. 185 | 51'5 93 6-7 34 | 114 | 46| 13-4
Q 535 | 165 | 407 | 78| B8] 25| 96| 33| 108
Q 475 | 152 | 348 67 5-2 2-0 6-8 24| 8b
3 |46 | 131 344| 67| 51| 21| 69| 27| 82
Q 36 11.0 | 245 4.7 39 14 4.7 1-7 53
? 285 80 | 16-6 3-b 3-1 09 2-9 1-1 3-2

The last three legs are rather stout; the third reach beyond the
scale by the length of the dactylus, the fifth to or rather beyond the
end of the antennular peduncle. Tn each pair the propodus bears short
spinules and some setae, the latter, in the fifth pair only, forming a thick
tuft at the distal end. In the third and fourth pairs the propodus is
about 2-b times as long as the dactylus, in the fifth pair fully 3-5 times.
The dactylus is slightly curved, bears a number of rather long setae,
and ends in a yellow claw.

The telson bears the usual tuft of setae in the middle of the dorsal
surface near the base and the usual two pairs of dorsal spines. The
anterior pair of spines is placed behind the middle of the telson-lengths
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the posterior about midway between the anterior pair and the apex.
The apex itself is rather broad with a prominent median point. The
inner of the two pairs of terminal spines may reach by almost half their
length beyond the median point: the outer spines are very small.
Below the spines the apex is thickly fringed with plumose setae.

The eggs borne by ovigerous females are very large, from 1-9 to
2:1 mm. in length and from 1-4 to 17 mm. in breadth. The largest
specimen is a male, 54 mm. in length from the tip of the rostrum to the
tip of the telson.

‘When living the species was in general of a semitranslucent whitish
colour. The hepatic and gastric organs were somewhat greyish and the
gonad white or yellowish white. In the pools of still water in which the
majority of the specimens were obtained the prawn would have been
almost invisible were it not for the conspicuous white patch of the gonad.
On close examination minute red chromatophores could be detected on
the eyestalks and scattered over the carapace and abdomen. Those on
the eyestalks were much the most evident, forming a stripe along the
inner border and a patch on the upper side. The small cornea was jet
black. All the appendages were colourless and the eggs were pale sage
green or pale grey.

The modifications which this species has undergone in response to
the unusual conditions in which it lives are, on the whole, not very
striking, for the only characters in which it differs from normal members
of the genus Palaemon are (1) colour, (2) greatly reduced eyes, and (3)
reduction in the number of segments in the mandibular palp.

Colour, as Annandale and Gravely have pointed out in their account
of the fauna of the limestone caves of Burma, is more readily affected
by cavernicolous conditions than structural characters, and the general
lack of pigment in Palaemon cavernicola is no doubt correlated with its
underground existence. Except for the black corneal pigment and the
minute red chromatophores noticed above it is quite typical of caverni-
colous crustacea.

- The colouration in my opinion is to be regarded as a character of
the species and is not due (as it is considered to be in the pale variety
of the snake Coluber taeniurus, which inhabits the Batu and Jalor
caves) to the direct effect of absence of light on the individual. This
at any rate is true if arguments drawn from analogy with P. hendersont
are admissible, for specimens of this species, obtained in the cave at
considerable distances from the mouth, are blotched with pigment in
exactly the same way as those from out-door localities, though the pig-
ment itself is usually rather paler in shade.

The fact that the chromatophores which exist are red is perhaps
significant, for ted is a particularly common colour among crustacea
living in the deep sea where light is leeble or absent.! Red is, however,
potentially present in the lipochrome pigmentation of most if not all

1 Reference may also be made to Barbouria poeyi Rathbun, a Hippolytid found in
brackish water in a cave near the sea-shore in Cuba. The whole of the body is described
as being translucent crimson in life, with the aniennae and first legs white. As in
P. cavernicola the eyes are pigmented. (Rathbun, Bull. Mus. Comp. Zsol. Harrard
LIV, p. 457, 1912), ' '
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decapod crustacea and can be produced in freshwater Palaemonidae, as
in many other families of Caridea, by the action of boiling water or
alcohol on the olive, brown or blue pigments which ordinarily prevail.
It 1s quite exceptional to find all the chromatophores naturally of this
colour in Palaemon.

The reduction in size of the cornea is the most striking structural
character of the species and it differs in this respect from all previously
known species of the genus. In its proportionate size there is extremely
little variation and the character appears to be fixed and definitely
specific. Externally the facets are less conspicuous than in the eye of
Palaemon hendersont, but internally, as may be seen in sections, all the
normal visual elements are to be found, apparently without the least sign
of degeneration. Three optic ganglia are present as in the normal eye,
but whereas the two distal ganglia seem to have undergone reduction
in size, part pas:w with that of the cornea, the proximal ganglion is as
large as, or even perhaps larger than it would have been if the whole
eye were normal in its dimensions (Pl. III, fig. 3). In this respect
a parallel may be drawn with Palaemonetes eigenmanni, a blind cave
shrimp of Cuba, in which, though the visual elements are completely
degenerate and the two distal optic ganglia have apparently altogether
disappeared, the proximal ganglion is still very large and occupies, as
in P. cavernicola, the greater part of the eyestalk.?

Apart from the structural evidence there is proof that the eyes are
functional in the fact that the species when alive is slightly but quite
definitely attracted by light. So far as I have been able to observe the
species is not modified for life in subterranean waters by an increase in
the length of its sensory appendages or by an increased number of sensory
hairs on these appendages.

The reduction in the size of the eye affords a problem which it is not
easy to explain in a satisfactory manner. In itself it does not seem to
be of any use to the animal and it is difficult to understand how it can
have been brought about. It differs essentially from that of the land
mollusc (Opeas) found in the same cave in that there is no evidence of
individual variability and that no specimen with complete lack of ocular
pigment was found in the large series examined. In the mollusc this
occurred in 6 per cent of individuals.

In the reduced number of segments in the mandibular palp the
species appears to be unique in the genus, but it is improbable that the
character is in any way concerned with life in subterranean waters. In
the allied genus Leander the palp is normally three-segmented, but occa-
sionally (e.g., L. squille and L. semmelinks) it is two-segmented.

Apart from the reduced cornea and the structure of the mandibular
palp the species is distinguished from Palcemon hendersons, which appears
to be its nearest ally, by the characters commonly used in the distinction
of species of the genus. In P. hendersons the ventral teeth of the rosturm
are generally placed closer to the tip, the fluting of the fingers of the
second leg is much deeper and, if specimens of the same size and sex be

1 The eyes were partially decalcified in weak hydrochloric acid, sectioned in paraffin
and stained with van Gieson (haematoxylin followed by picro-fuchsin). )
* Bee Pike, Biol. Bull. Woods Hole, Mass. X1, p. 267 (1906). ‘
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compared, the carpus of the second leg is comparatively much stouter
and shorter in relation to the chela.

From the information available I conclude that the species has been
evolved from P. hendersont, or from some similar form, which succeeded
in establishing itself in the subterranean water-ways in the neighbour-
hood of Siju and I think it unlikely that it will ever be found elsewhere.

The credit for the discovery of this species rests with Mr. R. Friel,
I.CS., who when visiting the cave in 1917 brought back two specimens
in addition to other examples of the cave-fauna.

Palaemon cavernicola is a common species in the Siju cave and pene-
trates to its furthest limit at a distance of nearly three-quarters of a
mile from the mouth. Besides occurring in the main river channel it
was found abundantly in small streams at depths of 2,000 and 3,600 ft.
and in practically all the still pools in the section between 2,200 and
3,000 ft. Several were discovered in isolated pot-holes little more than
2% ft. broad. The nearest point to the entrance at which the species
was seen was in a small pool in the | -shaped passage about 550 ft.
from the mouth. In this pool some five or six specimens were found
but the species was on the whole scarce in the outer parts of the cave.
In the rainy season it is probable that specimens are occasionally carried
out of the cave by the flood-waters.

The prawns appeared to be more abundant in isolated pools and small
streams than in the main channel, but this was probably due to the
fact that they were much less easily detected in the latter, owing to the
rapid flow and the ripples on the surface. Their presence in isolated
pools is no doubt to be explained by changes in water-level. At the
close of the rainy season the floods probably abate very rapidly, leaving
the prawns imprisoned in the pools. In such situations they find it
difficult to maintain themselves until the next year’s floods bring release,
for the water of the pools is perfectly ciear and contains no other visible
organisms on which they can feed. They must be dependant for food
on drowned insects or other animals—a very scanty and precarious
supply—or on the mud which covers the floor of the pools and may
_contain organic debris. These soutrces of food appear to be inadequate,
for we noticed numbers of dead individuals, some of which were being
devoured by the survivors.

It is not, indeed, easy to understand what the species finds to eat in
the streams and main water-channel, for here also food-supplies seem
very scarce. They would, however, have better opportunities of obtain-
ing dead insects and could roam further in seareh of the vegetable debris
which, in some places at any rate, is washed in by the floods. They also
possibly feed on bat-guano which, although rapidly washed away by the
current, must at some points fall into the water in abundance. On one
occasion we found a number of prawns eating a bat which had been
drowned ; they had cleaned the skull very perfectly and were evidently
determined to waste no morsel of their feast. But whether dead bats
are sufficiently numerous to form a staple source of food is doubtful : in
our experience they were very scarce.

On one occasion we were astonished to find a prawn on the top of a
boulder about 2 ft. above the surface of the stream and on the thin layer

D
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ol mud which covered the boulder we noticed a number of tracks made
by prawns. I have never before seen a prawn deliberately leave the
water and on this occasion there seemed no object in the exploit, unless
it were to look for food, for the stone was completely surrounded by
water, The prawns in the pools and pot-holes, though they appeared
to be starving, either lacked the initiative of this specimen or realized
that the distances that separated them from a more favourable environ-
ment were too great for their capacity. .

On placing a strong light on the edge of a pool the prawns showed
some slight response, moving, if not frightened, slowly and a little un-
certainly towards it.

Our collection consists of 72 specimens, ranging in length from 13
to 54 mm., but contains only a small number of fully developed males
and very few ovigerous females. We could easily have obtained more
half-grown specimens if we had so desired. The eggs borne by the
females are all in a very early stage of development and we found no
larvae,

The following Palaemonidae have hitherto been recorded from sub-
terranean waters :—

PALAEMONINAE.!

Palaemonetes antrorum Benedict,? from an artesian well at San
Marcos, Texas.

Palaemonetes ergenmanne Hay,® from a cavern at Ashton, Cuba.

Palaemonetes calcis Rathbun,* from a cave in western Cuba.

Euryrhynchus wrzesniowskis Miers,® from a well at Cayenne.

Euryrhynchus burchells Calman,® from a well at Paré.

T YPHLOCARIDINAE.

Typhlocaris galilea Calman,” from a well on the shores of the Lake
of Tiberias.

Typhlocaris lethaea Parisi,® from the Grotto of Lethe, Bengasi,
Cyrenaica.

Of the species in this list those belonging to the genus Buryrhynchus
alone retain the normal pigmentation of the eye. The eye itself is, how-
ever, reduced in size, much as in P. cavernicola. In all the others the.
pigment has completely disappeared.

Palaemon cavernicole is the only known species of the genus which
shows any adaptation to cavernicolous existence and is the only cave
Decapod yetr found in the Oriental region.

! The genus Palaemonias Hay from the] Mammoth Cave of Kentucky belongs to
the family Atyidae.

2 Benedict, Proc. U. 8. Nat. Mus. XVIII, p. 615 (1896).

8 Hay, Proc. U. 8. Nat. Mus. XXVI, p. 431, fig. 2 (1903).

¢ Rathbun, Bull. Mus. Comp. Zool. Harvard LIV, p. 451, figs. 1-5 (1912).

® Miers, Proc. Zool. Soc. London, 1877, p, 662, pl. lxvii, figs. 2-2b; Calman, Ann.
Mag. Nat. Hist. (7) XIX, p. 297, fig. 1 (1907).

¢ Calman, loc. cit., p. 297, figs. 2-8.

? Celman, T'rans. Linn. Soc. (2) Zool. XI, p. 93, pl. xix (1909) ; Annandale and
Kemp, Journ. Asiat. Soc. Bengal (n.s.) IX, p. 245.

¢ Parisi, Atti Soc. Ilal. Sci. Nat. Milano LIX, p. 241 (1920).



EXPLANATION OF PLATE III.

Rig. 1.—Palaemon cavernicola, sp. nov., ovigerous female.
., 2.—Eye of P. cavernicola in lateral view, further enlarged.

., 3.—Vertical section of the eye of P. cavernicola highly magnified.
g%, 9% 9°, ganglia ; m, muscle.

»»  4.—Mandibular palp of P. cavernicola, magnified.

,» b.—Lateral view of eye of P. hendersons, showing ocular spot;
same magnification as fig. 2.
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ISOPODA OF THE SIJU CAVE, GARO HILLS, ASSAM.

By B. CHoPrA, M.Sc., Assistant Superintendent, Zoological
Survey of India.

In the collection from the Siju Cave four species of terrestrial Isopods
are represented, belonging to three genera of the tribe Oniscoidea. Of
the family Oniscidae two genera, Porcellio and Philoscia, live in the cave,
while the Armadillidae are represented by a species of Cubaris. Of the
four species three have been named ; of these, two, belonging to Porcellio
and Philoscia, are believed to represent undescribed forms, while the
third appears to be the species that has been described by Collinge'
under the name Cubaris cavernosus. The fourth belongs to Philoscia
and is inadequately represented in the collection. The names of the
species, together with their range inside the cave are given here :—

Oniscidae.
Porcellio assamensis, sp. nov., 0—450 ft. from entrance.
Philoscia dobakhols, sp. nov. ... 600—3,600 ft. ”
Philoscia sp. ... 800—1,200 ft. .
Armadillidae.
Cubarts cavernosus Collinge ... 300—3,800 ft. ’

The three named species are fairly common in the cave, but indivi-
duals of the large “Pill ” Isopod, C. cavernosus, are by far the most
abundant. In the introductory part of this report Dr. Kemp and T
have pointed out that the portion of the cave between 350 and 500 feet
from the entrance has the richest fauna, both in numbers of species
and of individuals. This is also true so far as the Isopods are concerned.
The two species, P. assamensis and C. cavernosus, that occur in this
part of the cave have the largest number of individuals living in this
region, and the number falls very appreciably on both sides of it. This
is probably due, as has been pointed out, to the abundance of food-
supply in this section of the cave.

So far as characters generally associated with cave-life go, the three
species of Isopoda collected in the Siju Cave do not show an advanced
degree of adaptation to their environment. Of the three, Philoscia
dobakholi shows the greatest modification ; its colour is almost totally
bleached and the eyes are considerably reduced. In C. cavernosus also
the eyes are partly reduced, but the colouration does not show any in-
dication of a subterranean life. The species lives, however, almost
exclusively in the region of total darkness, and extends, with Philoscia,
up to the inner end of the cave. Thé third species (P. assamensis)
seems to be an outside form, which has perhaps invaded the cave but
recently and has not yet succeeded in penetrating to any great depth.
It has well-developed eyes and a dark colour.

1 Collinge, Rec. Ind. Mus. XII, pp. 123-124 (1916),
[ 49 |
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I have not studied the minute structure of the eye in any of the Siju
Cave Isopods, but in the general reduction of the optic organ the two
species mentioned above seem to resemble in some respects the snail
Opcas cavernicola, the structure of the eye of which has been studied in
detail by Dr. Annandale and myself. Only the visible portion of the
optic apparatus of this snail, however, as has been pointed out by us,
is reduced, though in about 6 per cent of the individuals the eye is
totally unpigmented. In the prawn Palaemon cavernicola also the eyes
are much smaller than in closely allied outside forms, but the visual
clements show no sign of degeneration.

Two cave Isopods are already known from Assam. Cubaris caver-
nosus, now recorded from Siju also, was originally described from a
¢ave near Cherrapunji in the Khasi Hills. The other, Burmoniscus
kemps Collinge, was collected in the Maosmai Cave in the same district.

Genus Porcellio Latreille.

The genus is very closely allied to Oniscus Linn. from which it differs
principally in having a two-segmented antennal flagellum and the oper-
cular rami of two or more pleopods provided with air-cavities. The
genus comprises a very large number of species, Budde-Lund alone
describing or mentioning about ninety of them in his Isopoda Terrestria.

Except for the form that Collinge! recorded from South Indid under
the name P. sp., the genus Porcellio is, so far as I am aware, not hitherto
known from India. The same author? described a species from Alla-
habad under the name of P. immst¢, but he later® referred it to his new
genus Hemiporcellio, and also added to it two other species, H. carinatus
and H. hispidus, collected from the shores of the Chilka Lake. Chilton*
has also recognized Hemiporcellio as distinct from Porcellio, and has
referred to Collinge’s H. carinatus two specimens collected from a small
island in the Chilka Lake. No diagnosis of the genus as distinct from
that of the species has hitherto been given, and on examination of
Chilton’s specimens I have not been able to find any strongly marked
characters by which the two genera can be easily distinguished.

Verhoefis has recently split up the genus into a large number of sub-
genera, but I am somewhat doubtful of the utility of this arrangement,
as, apart from all other considerations, it seems likely to introduce more
confusion than ever in this already perplexingly large genus. Budde-
Lund® also has set up about twenty-one sub-genera, based principally
upon the denticulation of the outer lobe of the first maxilla.

The species from the Siju Cave resembles P. maculipennis Budde-
Lund,” but so far as I can make out from the brief description of the

latter, unaccompanied by any figures, the two appear to be distinct.:
Budde-Lund’s species was collected at Palon in Burma.

1 Collinge, Rec. Ind. Mus. X1, p. 144 (1915). .
2 Coll.inge, Ann. Mag. Nat. Hust. (8) XTIV, pp. 207, 208, pl. ix, figs. 1-9 (1914).
3 Collinge, Rec. Ind. Mus. X1, p. 145 (1915).
:%hil}!;onﬁ]lilgg:n. 1 n% ]Jé[us.AY, P. 477,
erhoeff, Svtzungsbh. Ges. Naturf. 2 3 :
Ver. Vaterl. Naturk. ngrlt. LXXIII,fp.F{gé”(({%lB;e)Tlm’ 1907, p. 246 (1807) ; and Jahresh.
1% ;)Budde-led, Isopoda in Voeltzkow’s Reise sn Ostafrica, Wiss. Ergeb. IT, p. 281

7 Budde-Lund, Ann. Mus. Civ. Stor, Nat, Genopa (2) XIV, p. 608 (1894).
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Porcellio assamensis, sp. nov.

Body somewhat oval, elongated, with its greatest breadth markedly
less than half its length. Dorsal sur-
face slightly convex and covered with
fine grannules aggregated especially
along the sides of the thorax, and
with large tubercles arranged in two
sub-median rows.

Cephalon distinctly separated from
the first thoracic segment, and sur-
rounded to some extent by the for-
wardly projecting lateral parts of the
latter. Breadth somewhat less than
half the length. Anterior margin
conically produced in the middle ;
lateral lobes large, prominent and
bluntly rounded at their free margins.
Surface of the head beset with large
tubercles. Eyes well developed, oval,
situated at the sides of the head at
the base of the lateral lobes.

Thoracic segments large, sub-equal,
convex from side to side, their lateral

. , parts prominent, lamellar, subconti-

F1e. 1"’&‘(’)'1.‘;?{'%:::‘?”;:"‘1’8‘" SP- DOV oyous, those of the first segment pro-

o jecting anteriorly so as to enclose the

head on its sides, and extending almost as far forwards as the base of

the lateral lobes. Lateral parts of the anterior three segments terminat-
ing behind bluntly, those of the last four more or less acutely.

Pleon less than half the length of the thorax and only slightly narrower.
All the six segments distinct, the first two considerably shorter than the
rest, their lateral parts entirely concealed by the seventh thoracic segment.
Lateral parts of the third, fourth and fifth segments well developed,
narrow, lamellar and strongly curved back ; those of the last extend-
ing considerably -beyond the middle of the terminal segment. Sixth
segment triangular, with the apex drawn out posteriorly in a long pointed
process ; length somewhat less than the breadth at the base.

Antennules (Fig. 2e) small, insignificant, three-segmented, with
second segment proportionately small, terminal smaller than the basal,
conically tapering and provided with a small number of apical cilia.

Antennae (Fig. 2b) somewhat short and rather strongly built, hardly
ever reaching beyond the end of the second thoracic segment when
fully turned backwards. Peduncular segments, especially the first four,
deeply grooved ventrally ; first three short, fourth about one and a half
times longer than third, fifth longest, more than twice the length of the
third. Flagellum shorter than the last peduncular joint ; two-segmented,
with the terminal segment considerably more than twice the length of
the basal. All antennal segments covered with hairs—peduncular seme-
what sparsely, flagellar more densely. Last flagellar segment provided
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at its tip with a stout, styliform bristle, dividing distally in a compact
penicil of fine setae.

Epistome convex, conically produced and provided with setae.

T1a. 2.—Porcellio assamensts, sp. nov.

a. Antennule : X 85 e. Terminal portion of maxilliped :
b. Antenna : X 16. X 8b. ‘
¢. Terminal portion of outer lobe f. Thoracic leg: X 25,
of first maxilla: x 85. g. First pleopod of male: x 35.
d. Terminal portion of mandible: x 50. h. Second pleopod of male : X 35.

J- Uropod : X 35.

Outer lobe of first maxilla (Fig. 2¢) terminating in four large incurved
spines, the outermost the largest, and four shorter spines bifid at their
extremities. Part of outer margin behind the outermost large spine
deeply setose.

Mandibles (Fig. 2d) with a double row of strongly chitinous teeth at.
the apex, a membranous hairy lappet behind, followed by a number of
“ penicils.”

Maxilliped (Fig. 2¢) with the outer palp terminating in a large mul-
tispinous process, with one or two small spines on its outer side, and
two large and two small ones on the inner side. Inner palp broad,
with three blunt tooth-like spines having broad bases, and one large
pointed spine in the middle. A large pointed spine at the base of the
outer palp at its inner margin, and a smaller one about its middle.
Outer margin of maxilliped behind the palp provided with a number of
short spines.

Legs (Fig. 2f) increasing in size from first to last ; last pair in male
hardly stouter than in female, with the carpal joint rather dilated.
All legs strongly setaceous.

Opercular rami of all five pairs of pleopods provided with air-cavities ;
those of the first two pairs in the female somewhat bilobed. First
pleopod of male (Fig. 29) with exopodite less than half the length of
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endopodite ; the former a rectangular plate, the latter with the basal
half broad, provided with powerful muscles, and with the distal half
narrowing to an acute point. Second pleopod of male (Fig. 24) with
its exopod longer than that of the first, triangular, its apex pointed,
outer margin bearing a small number of short spinules; the endopod
consisting of a broad, rounded basal joint, followed by a long narrow
second joint curving outwards to an acute point, and reachmg consider-
ably beyond the end of the exopod.

Uropoda (Fig. 27) extending considerably beyond the telson ; basal
segment somewhat flattened dorso-ventrally, narrower posteriorly than
at its anterior margin and extending up to about the middle of the
telson ; the inner ramus narrow, linear, arising from the inner lateral
corner of the basal plate, extending beyond the middle of the outer ramus,
setaceous and terminating in a tuft of about four long setae ; outer ramus
distinctly longer in male than in female, articulating at the posterior
margin of the basal plate, broad at the base, fairly thick, tapering to
an acute point, considerably longer than the basal joint, provided
with setae along the margins and terminated by about six long hairs.

Colour dark brown on dorsal surface, with white opaque patches
arranged submedianally on the thorax. Colour somewhat lighter in
some specimens, probably varying with age.

Length of adult up to 8 mm.

The species does not extend far into the cave, having been met with
only up to 450 feet from the entrance. The types are from 400 feet
and are registered in the collection of the Zoological Survey of India
under No. C 555/1.

Genus Philoscia Latreille.

This genus also is closely allied to Oniscus, but is easily distinguished
from it by the absence of well-developed lateral lobes on the head, the
less expanded lateral parts of the thoracic and abdominal segments and
the abruptly narrowing abdomen. From Porcellio it differs in having a
three-segmented antennal flagellum. The genus comprises quite a
large number of species, Budde-Lund alone describing over 20 of them
in his Crustacea Isopoda Terrestria.

From India proper, so far as I know, only one named species of this
genus has been described, at least in recent years. This is P. tenuissima
Collinge! from Madras. The same author? has also recorded two other
species from N. E. Assam and the Abor country, but was unable to give
them specific names. Another form, also unnamed, is recorded by Col-
linge? from the Andamans. A species from the Mouimein Caves in
Burma has been described by Budde-Lund* under®the t ame P. coeca,
but, so far as I can make out, it does not agree with the Siju cave
form. The latter may, however, possibly be identical with Collinge’s
P.sp. 1 or P. sp. 2 from Assam.

1 Collinge, Rec. Ind., Mus., XI, p. 145, pl. v, figs. 1—10 (1915

3 Collinge, Rec. Ind. Mus., VIII, Pp- 465 466 (1914).

3 Collinge, Rec. Ind. Mus., X, p. 207 (1914).

4 Budde-Lund, Ann. Mus. OW Stor. Nat. Genova (2) X1V, pp. 611, 612 (1894).
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Budde-Lund! and Sars? attach considerable importance to the number
of ¢ penicils ”’ behind the cutting part of the mandible. In Philoscia
there is said to be a single * penicil,”” while in Oniscus the number of
such structures always exceeds one. Chilton® also seems to consider
this character of great importance, for he regards the generic identity of
Ongscus pynctatus Stimpson as doubtful only because the mandibles in
this species do not bear a number of *‘ penicils ”” behind the cutting part,
he having found one on each mandible, ““ though another one or some-
times two are situated on the setose membranaceous lappet just internal
to the cutting edge.”” Budde-Lund suggests that this species may
possibly belong to Philoscia, but as Chilton points out the presence of
well-marked lateral lobes on the head and a number of other characters
are against this view. In the Siju Cave species, described below, the
condition is exactly like that described by Chilton—two penicils arising
from the membranous lappet, a single penicil behind, followed, at some
distance, by the usual large, curved penicil.

Philoscia dobakholi, sp. nov.

Body oblong oval, somewhat widening in an antero-posterior direc-
tion, attaining its greatest breadth at about the posterior end of the
thorax. Breadth less than half the length. Dorsal surface convex,
shining, smooth, not provided with tubercles or granules.

Cephalon distinctly separated from the first thoracic segment and
less than half as broad as long. Frontal
margin regular, only slightly arched ;
median lobe absent. Antero-lateral cor-
ners of the head rounded and not produced
into projecting lateral lobes. Eyes greatly
reduced, composite, formed of a small
number of eye-spots aggregated together
and situated in the antero-lateral angles of
the head.

Thoracic segments large, slightly con-
vex from side to side. First segment
longest, its anterior and posterior margins
strongly curved, the former rounded and
projecting appreciably beyond the sides of
the head. Remaining segments sub-equal,
fifth and sixth widest. Side plates of first
three segments rather poorly developed.
posteriorly rounded ; those of the last four
successively increasing in size, posteriorly
drawn out and terminating in somewhat
sharp points. Side plate of the last seg-
ment reaching up to, or even beyond, the

F1e. 3.—Philoscia dobakholi, sp. posterior border of the third abdominal
nov., dorsal view : x 10. segiment

! Budde-Lund, Crust. Isop. Terrest., pp. 202 and 207 (1885).
2 Sm:'s, Crust, A'orwgy I1, Isopoda, pp. 171 and 172 (1899).
3 Chilton, §7ans, Linn, Soc. London (2) VIII, p. 134 (1901),
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Abdomen small, a little less than one-fourth of the total length of
the body and abruptly much narrower than the thorax. All the six
somites distinct, the first appreciably smaller! than the rest, with its
lateral parts almost entirely concealed by the seventh thoracic segment.
Second segment also somewhat smaller than the rest, its lateral paits
generally free. Lateral parts of third, fourth and fifth somites very
small, slightly projecting posteriorly. Terminal somite of about the
same length as that preceding it, sub-triangular, terminating in a blunt
point posteriorly and extending beyond the middle of the basal segment
of the uropod.

Antennules (Fig. 4a) extremely reduced, three-segmented, with the
two basal segments broad ; second comparatively short ; terminal longer
than the basal, conically tapering, provided with cilia along its margin
and a tuft of two or three longer cilia at the apex.

Fia. 4.—Philoscia dobakholi, sp. nov.

a. Antennule: X 85. e. Terminal portion of mandible :
b. Antenna: X 10. X 50.
¢. Terminal portion of outer lobe f. Terminsl portion of maxilliped :
of first maxilla; X 85. X 85.
d. Terminal portion of second g. Thoracic leg: x 14.
maxilla : X 40. h. Second pleopod of male: x 35.

4. Uropod : X 26.

Antennae (Fig. 4b) long and slender, reaching almost to the end of
the third thoracic somite when fully turned back. Peduncular joints not
grooved ventrally ; first joint short ; second and third also short ; fourth

1 In two specimens the first abdominal segment is fairly large and its margins
_are not appreciably concealed by the last thoracic segment.
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almost as Jong as the basal three put together ; fifth longest, more than
three times longer than the third. Flagellum longer than the last
peduncular joint, three-segmented, with the first segment longest, second
and third subequal. All the segments sparsely provided with cilia along
their margins, and the terminal flagellar joint with a stout styliform
bristle, dividing distally in a compact penicil of fine setae.

Outer lobe of the first maxilla (Fig. 4c¢) terminating in four large
curved spines, the outermost being the largest, and four more almost
straight, only a little shorter than the innermost curved spine, and-
having their free extremities deeply bifid. Outer margin of maxilla,
behind the outermost spine, deeply setose. Inner lobe rounded as
usual and provided with two large setose spines.

Second maxilla (Fig. 4d) thin and plate-like, terminating distally in
two lobes ; outer lobe larger, in the form of a plate pointed toward inner
end ; inner lobe terminating in a dense mass of fine setae.

Mandible (Fig. 4e) provided with a double row of chitinous teeth, a
setaceous membranous lappet, two ‘“ penicils > arising from the surface
of the latter, a single ‘‘ penicil ’ behind, followed: at a little distance
by the usual long curved “ penicil.”

Maxilliped (Fig. 4f) with the outer palp terminating in a large
multispinous process, with about five spines (four in a cluster and one
separate) on its inner side and a small spine on its outer side near the
base ; inner palp broad, its anterior margin fringed with fine setae,
provided with one long spine in the middle, and three or more which
are short and blunt, one at the inner margin and two or more at the
outer. Two spines at the base of the outer palp—a long one near the
jnner margin and a shorter one about the middle.

Legs (Fig. 49) long and slender, increasing in size from the first to
the last, all markedly setaceous; carpus swollen in anterior pairs:
last pair almost equally developed in the two sexes.

Opercular rami of none of the pleopods provided with air-cavities.
those of the anterior pairs somewhat bilobed in both sexes. First pair
in the male with the endopod slightly longer than the exopod, the former
with the basal portion somewhat broad and provided with a powerfu:
muscle, the distal half tapering and terminating in an acute point ; the
exopodite plate-like and sub-triangular, provided with a few spines along
its outer margin. Second pleopod of male (Fig. 4%) with the exopodite
sub-triangular, its apex bluntly rounded, provided with a few spines
along its outer margin ; the endopodite consisting of the usual two
joints, a broad basal followed by a long and narrow distal joint, some-
what curved, ending in a fine point and extending considerably beyond
the end of the exopodite.

Uropod (Fig. 4j) with the basal segment more or less rectangular,
extending considerably beyond the end of the telson, setacecus and
provided with a lateral expansion at the base of which the inner ramus
articulates ; the latter narrow, linear, not reaching up to the middle of
the exopodite, provided with setae and terminating in a small tuft of
long setea. Outer ramus of about the same length in the two sexes
considerably longer than the basal, thick at the base, tapering pos-
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teriorly, ending in a blunt point and provided with hairs along the
margins.

Colour almost white, with the lateral margins of the thorax and the
abdomen of a slightly darker shade than the rest of the body. Colour
a little less bleached in specimens from the outer part of the cave than
in those procured in greater depths. |

Length of the body reaching up to 10 mm.

The species does not occur in the outer parts of the cave, no speci-
mens having been found nearer than 800 ft. from the entrance. The
species commonly lives under stones, etc., near the water-edge ; it is
extraordinarily agile and specimens are difficult to procure. Specimens
were obtained from the following points in the cave :—

800—1,200 ft. from the entrance. Tvems (C552/1).
2,000—2,100 ,,
3,500—3,600 ,,

The structure of the mandible in the present species does not appear
to be exactly in accord with the generic definition, for besides the single
““ penicil ’ behind the membranaceous lappet there are two others arising
from the lappet itself. This condition, as pointed out above, is exactly
like that described by Chilton in Omiscus punctatus. In all other
characters, however, P. dobakholi does not show any material difference
from other species of the genus.

The specific name of this Isopod refers to the Garo name of the cave,
““ Dobakhol,”” meaning literally a ““ bat-cave.”

2 »

b 2

Philoscia sp.

One specimen, somewhat damaged, differs considerably from the rest,
and possibly represents a new species. It is a female about 5 mm.
long and was collected along with specimens of the preceding species
from under stones in the tunnel between 800 to 1,200 ft.

The principal differences from the foregoing species are :—

1. The body is broader anteriorly, the breadth being half the length.

2. The lateral parts of the last three thoracic segménts are better
developed and are posteriorly acute ; those of the last seg-
ment extend beyond the end of the third abdominal somite.

3. The first two abdominal somites are very small and their lateral
margins are completely covered by the last thoracic somite,

4. The telson is more broadly pointed.

b. Theinner ramus of the uropod is proportionately longer, extend-
ing considerably beyond the middle of the outer.

Besides, there are some minute differences in the mouth parts also,
but I have not been able to study them in detail.

Cubaris cavernosus Collinge.

1916. Cubaris cavernosus, Collinge, Rec. Ind. Mus. XII, pp. 123, 124, pl. xvi,
figs. 1-9.

I refer-to this species, with a little doubt, a large number of specis
mens collected from the Siju Cave. I have not been able to examine
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Collinge’s specimens, collected from a cave near Cherrapunji, but from
his figures and description I find that the Siju Cave specimens show a
great resemblance to them. There are a few differences between the
two, but in view of the great resemblance, I prefer, for the present at
any rate, to regard them as belonging to Collinge’s species.

Body oval, convex dorsally, with prominent rugose lateral patches
on the thoracic segments; breadth somewhat greater than half the
length.

Cephalon small, almost completely surrounded on sides by lateral
parts of the first thoracic somite. Breadth less than half the length.
Lateral lobes well developed, median lobe absent. Eyes small, but not
found imperfect in any specimen.

First thoracic segment very large, remainder subequal. Lateral
margins of first segment anteriorly surrounding the head, extending
almost up to the anterior end and posteriorly drawn out. Lateral plates
of first three segments somewhat curved upwards; those of segments
2—b5 small, excavate. Lateral parts of last two somites large and only
very slightly excavate. First two segments provided with the usual
“notch and groove.”

First two abdominal somites very small, their lateral parts completely
covered by the seventh thoracic segment. Lateral parts of segments
2—5 large, backwardly directed. Telson as described by Collinge, but
proportionately somewhat broader at the base,

Antennules and antennae as in Collinge’s specimens, but the outer
lobe of the first maxilla terminating in a different way, there being five
stout curved spines and five (or even six in some specimens) smaller ones.
Second maxilla thin, plate-like, terminating distally in two lobes ; outer
lobe large, fringed with setae on a portion of its margin ; inner also
setaceous, brush-like. Mandible of the usual shape, with a double row
of chitinous teeth followed by a number of penicils. Maxilliped as
described by Collinge, but with the outwardly directed spines at the
base of the large multispinous process smaller in the Siju Cave specimens
than in those figured by Collinge.

Thoracic legs stout, more strongly built in the male than in the
female.

Opercular rami of the pleopods not provided with air-cavities. First
two pleopods of the male having the usual shape ; exopodite of the first
pair sub-triangular, less than half the length of the endopodite ; the latter
with the basal half broad and provided with a strong muscle, distal half
strongly curved, tapering acutely and pointing outwards. Second
pleopod of male with the exopodite large, triangular and bluntly pointed
at apex, both margins covered with fine setae; endopodite with the
basal segment broad, distal long and narrow, drawn out into an acute
point, strongly curved outwards and not reaching beyond the exopodite.
Uropoda exactly as described by Collinge.

Colour lavender gray, with whitish patches arranged in two sub-
median rows on the dorsal surface. of the thorax. Colour lighter in
larger specimens.

Length in my specimens hardly reaching 10 mm.
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This is the commonest species of Isopod in the cave. A large number
of specimens were found between 300 and 3,800 ft. from the entrance.
The largest number of individuals was captured in the outer bat-
chamber. In the inner parts of the cave specimens of this species were
found living with Philoscia dobakhols. Specimens were collected from
the following spots :—

300—450 ft. from the entrance.

800—1,200 ,, »
2,000—2,100 LX) bR IR
8,500—3,600 ,, ”

3,800 b} k3] bR






TARTARIDES FROM THE SIJU CAVE, GARO HILLS, ASSAM.

By F. H.GraVELY, D.Sc., F.A.S.B., Superintendent, Govern-
ment Museum, Madras.

One mature male and female and four immature specimens were
collected at 3,500-3,600 feet from the .entrance to the cave, and one
immature specimen, apparently of the same species, at 2,500 feet from
the entrance. The species is a new one.!

Schizomus (s. sir.) sijuensis, sp. nov.

The female comes nearest to S. dispar according to Hansen and
Sorensen’s key (1905, p. 39), but differs in its much more acute lower
front angle of the palpal trochanter. In
this it more closely resembles S. simils,
Hirst (1913, p. 33, figs. 1-2) from which
it 1is separated by its more slender
palps, and S. cavernicola, Gravely (1912,
p. 107) from which it is separated by
its somewhat more slender build and
much greater size as well as by the
absence of any greenish tinge in the
integuments. S. cavernicola was des-
cribed from ‘‘ two specimens, both adult
females ’ about 4 mm. long and their
relatively dark colouring may almost
certainly. be taken to indicate that they
@ are mature or nearly so. The present

c species retains its pale immature colour-

ing till it is larger than this—how much

b larger the material available does not

show—and adult specimens of an ochra-

ceous, not greenish brown are about

Fra. 1.—8chizomus sijuensis, sp.nov. 9 mm. long. In 8. cavernicola, more-

& fF°°t of antenniform leg of ,yer the build is somewhat less flender
emale : X 30. . ¢ . .. .

b. Foot of antenniform leg of in all parts than in S. sijuensis, the

male: X 30. first tarsal joint of the antenniform legs

°"gg'1‘f1ﬁ)oa;gp,e§<dg%° of male eing, for instance, distinctly wider than

' | long (1912, fig. A), whereasin S. stjuensis

it is about as long as wide in young specimens and a little longer in

adults (fig. ¢) In the male all the appendages are longer and conse-

quently more slender than in the female (fig. ). In other respects

the two sexes are not widely different, except for the usual sexual

characteristics in the tail (fig. ¢).

|

11 have not seen Kraepelin’s description of S. sauferi from Formosa (1911, p. 100),
but as no Tartarid is yet known to have more than a very limited geographical range
it is most unlikely that this species would be found in Assam.
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ARANEIDS FROM THE SIJU CAVE, GARO HILLS, ASSAM.
By Louis Fage, D.Sc., Muséum d& Histoire Naturelle, Paris..

Les Araignées récoltées dans la “ Siju Cave,” et que le professeur
Stanley Kemp a bien voulu me communiquer, forment une collection
peu importante par leur nombre. Quatre espéces seulement :—

Seytodes semipullata E. 8.,
Theridion rufipes Lucas,
Vendilgardia assamensis, sp. nov.,
Heteropoda robusta, sp. nov.,
ont été rencontrées par les zoologistes qui ont exploré cette grotte.

Les recherches ont été faites avec le plus grand soin et il parait
vraisemblable que ces quatre espéces représentent bien la population
d’Araignées caractéristique de cette grotte. Or ni les unes ni les autres
ne portent la trace d’une adaptation quelconque au milieu cavernicole.
Le Scytodes semipullata et le Theridion rufipes font partie de la faune
épigée voisine; quant aux deux formes nouvelles, elles se placent,
chacune dans leur genre, & c6té d’autres espéces lucicoles, dont elles ne
different par aucun caractére adaptatif en rapport avec le milieu
souterrain.

It est curieux de noter que 1’étude des autres habitants de la ¢ Siju
Cave” conduit exactement aux mémes conclusions. C’est & peine si,
dans les récoltes variées qui y furent faites, on trouverait une demi-
douzaine d’espéces dont on pourrait, & la rigueur, interpréter certains
caractéres comme une conséquence de cet habitat particulier. Aucune
d’elles en tout cas ne fait figure le véritable troglobie. Malgré les
apparences contraires, ses vastes dimensions (prés d’un kilométre de
longueur) et la présence d’une eau abondante, la ¢ Siju Cave’ se montre
donc peu favorable & I’entretien de la vie cavernicole. Peut-é¢tre méme
faudrat-il admettre qu’elle ne renferme qu'une faune temporaire ou
d’introduction récente.

Famille SICARIIDAE.

Scytodes semipullata T. S.

TroisQ de 8 et 9 mm. de longueur, prises & 1,000, 2,100 et 2,400
pieds de l'entrée. .

Les individus que je rapporte & cette espéce du Thibet Chinois et du
Tonkin offrent la méme coloration caractéristique du céphalothorax ct
de ’abdomen que le type, mais sont de taille plus forte. D’autre part,
les annulations des fémurs (5 anneaux), des tibias (4 anneaux) et des
métatarses (4 anneaux) y sont beaucoup plus nettement marquées. Il
semble que exemplaires qui ont servi de modéle & la description
d’Eug. Simon! n’avaient pas atteint leur complet développement. Le
méle de cette espéce demeure toujours inconnu.

I K. Simon. Itude sur les Arachnides du Tonkin, Bull. Sc. France et Belgique XLII,
1908, p. 75.
[ 63 ] B2
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Famille THERIDIDAE.

Theridion rufipes Lucas.
Un & et trés nombreuses @ pris & 100, 300, 400, 450 et 500 pieds

de I’entrée.
Espéce cosmopolite déja citée de Ceylan, de 'Inde et du Tonkin.

Famille ARGIOPIDAE.
Sub-Famille THERIDIOSOMATINAE.

Vendilgardia assamensis, sp. nov.

Un 3 et neuf @ pris a 300 et 1000 pieds de 1’entrée.
Q@.—Longueur 2'5 mm.—Coloratior : céphalothorax, piéces buccales

et appendices brun fauve; abdomen brunidtre, plus foncé prés des
filiéres ; un fin liseré noir marginal au céphalothorax ; extrémité des
tibias rembrunies; sternum brun olivitre.—Céphalothorax au moins
aussi large que long, partie céphalique réguliérement convexe, partie
thoracique brusquement déclive et marquée d’une impression transverse
sur sa pente postérieure.— Yeux antérieurs (texte-fig. 1a) équidistants et

T S
L_u::l\'ﬂuj !‘ )},,l,' A
"“‘l}‘},"“! 4ty
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3

F1e. 1.—Vendilgardia assamensis, sp. nov.

a. Aire oculaire X 44. b, Epigyne vu en dessus x 44. c. Patte-machoire, as
face externe X 7l. d. Tarse et bulbe de la .patte-machoire, face interne X 71.
e. Tibia et base du tarse de la patte-machoire vus en dessus x 71.

trés rapprochés, en ligne fortement récurvée, les médians une fois et
demie plus grand que les latéraux ; ceux-ci égaux et contigus & ceux de
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la deuxiéme ligne qui est nettement procurvée ; les médians postérieurs
un peu plus grands que les latéraux et un peu plus rapprochés 'un de
Pautre qu’ils ne le sont de ces derniers .—Bandeau légérement concave,
deux fois plus haut que le diamétre des yeux médians antérieurs.—
Sternum cordiforme, prolongé entre les hanches postérieures largement
disjointes, marqué en dessous et de chaque c6té de la pidce labiale d’un
point testacé arrondi.—Piéce labiale plus large que longue, arrondie au
sommet.—Lames maaxzllaires aussi larges que longues, coupées carrément
au sommet.—Chélicéres au moins deux fois plus longues que le bandeau,
atténuées & 1'extrémité ; leurs marges trés obliques armées, en dessus,
de deux fortes dents isolées et d’une dent angulaire plus petite, en dessous,
d’une série de fines granulations.—Patte-mdchoire gréle et allongée ;
fémur = tibia - patella = 1 tarse, celui-ci mutique 4 I’extrémité, mais
armé de nombreux crins spiniformes.—Pattes ambulatotres longues et
robustes, surtout celles de la premiére paire dont le fémur est aussi long
que ensemble du tibia et de la patella et un peu plus petit que le méta-
tarse et la tarse réunis ; tous les articles revétus de longs crins spini-
formes ; tarse armé de trois griffes, les supérieures pourvues de trois a
quatre denticules couchés, ’inférieure brusquement coudée, trés longue
et sétiforme.—Abdomen ovale, large, parsemé de longs crins dressés.—
Epigyne en plaque volumineuse, aussi large que longue, arrondie en
arriére et recouvrant la fente épigastrique (texte-fig. 1b).

&d.—Longueur 2 mm.—Bandeau plus élevé que chez la @, au moins
égal & trois fois le diamétre des yeux médians.—Patie-mdchoire . fémur
>tibia+patella ; celle-ci arrondie << le tibia qui est redressé et échancré
latéralement au bord antérieur; tarse plus grand que l'ensemble des
atticles"précédents, étroit et réguliérement arqué, rebordé et embrassant
le bulbe du c6té interne ; paracymbium, vu en dessus, formant une courte
apophyse paralléle au tarse qui est ici partiellement rebordé, large a
la Lase, puis brusquement effilé et se terminant en pointe aigué.—Bulbe
extrémement volumineux, faisant largement saillie sous le tarse, lisse et
‘bilobé & sa partie supérieure, donnant naissance en avant a une lamelle
noire contournée se terminant du c6té externe en plusieurs pointes
dressées; du méme cdté se voit une forte apophyse, large & la base,
recourbée en demicercle et terminée par deux pointes trés gréles dirigées
obliquement en bas et en avant.

11 est possible que la sous-famille des Theridiosomatinae, & laquelle
appartient cette intéressante espéce, doive se réduire aux deux seule
genres Theridiosoma et Vendilgardia. Les genres Ongulnius et Andasta,
connus uniquement par des femelles, y sont peutétre encore a leur
place, mais le genre Phricotelus parait avoir beaucoup plus d’analogies
avec les Théridides du groupe des Mysmena.

Tandis que le genre Theridiosoma a des représentants dans toutes
les régions chaudes et tempérées, sauf en Afrique, le genre Vendzlgqrdw
était jusqu’ ici propre au nouveau continent ; on le connait du Mexique,
du Vénézuéla, du Brésil et des Antilles. Il est donc pa,rtlcuhéremer.lt
intéressant de pouvoir lui rapporter une espéce de ’Inde. Ce Vendil-
gardia assamensis s’éloigne 4 vrai dire des especes a_méncames par
quelques particularités de 1’appareil copulateur mile qui suffiront peut-
8tre un jour & caractériser un nouveau genre: la tarse de la patte-
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michoire est extrémement simple, en forme de languette réguliérement
incurvée, tandis qu’ il est concave chez les espéces américaines et forme
une saillie terminale recouvrant mieux le bulbe ; le paracymbium est
ici effilé en longue pointe aigué tandis que chez les autres espéces il est
plus court et spatulé & l’extrémité comme chez les Argiope et les
Araneus. Le bulbe du.Vendilgardia assamensis est également plus
simple, bien qu’il posséde cette apophyse inférieure recourbée et bifide
qu’ on ne retrouve pas chez les formes américaines.

Eug. Simon! 4 noté que le Vendilgardia theridioning E. S., dont
il a observé les moeurs au Vénézuéla, construit sa toile sous la voute des
rochers humides. Il est possible qu'on doive au méme attrait pour
Phumidité la présence du Vendilgardia assumensis dansla ¢ Siju Cave.”

Famille CLUBIONIDAE.

Heteropoda robusta, sp. nov.
Vingt-deux Q prises depuis 1’entrée jusqu’ & 2,400 pieds de 1’entrée.
Q.—Longueur du corps 32 mm., longueur des pattes de la deuxieme
paire 90 mm.—Coloration : tégument fauve rougestre ; ceux du céphalo-
thorax rembrunis en arriére au dessus de la bordure blanche, une fine

F1c. 2.—Epigyne vu en dessus X 153.

a. Heleropodu robusta, sp. nov. b, Heteropoda sexpunctata E. S.

ligne noire médiane trés nette s’étendant du groupe oculaire au bord
postérieur ; bandeau éclairci dans la milieu et garni de poils épais d’un
blanc jaunitre ; groupe oculaire noir ; chélicéres noires, garnies de pubes-
cence fauve peu serrée ; sternum et hanches teintées de rougeitre ; ab-
domen sans taches en dessous, marqué en dessus de six taches disposées
par paires et plus en arriére d’un chevron noirdtre ; fémurs ornés d’un
trés large anneau apical s’étendant en dessous, et, sur leur face antéri-
eure de deux taches rondes, marquées chacune d’une petite tache
blanche correspondant & la base d’une épine.—Yeux médians antérieurs
plus petits que les latéraux.—Paltes ambulatoires : tibia' IIT plus long
que le céphalothorax ; tibia IV arimé d’une seule épine dorsale, située
dans la moitié apicale ; tous les tarses et les métatarses scopulés.—
Epigyne : lobes latéraux confondus en avant en une plaque épigastri-

1 Hist. Nat. des Araignées, Vol. I, p. 916, 1895,
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que rougedtre, séparés en arriéres, l'intervalle occupé par une piéce
médiane pédiculée en avant puis brusquement élargie en arriére.
& inconnu.

Cette énorme espéce qui parait abondante dansla “ Siju Cave)’ et
qui 8’y reproduit (sa ponte et ses jeunes y ont été rencontrés) se rappro-
che par la taille, par ’ensemble de la coloration et aussi par la forme
générale de I'épigyne de I’Heteropoda procera L. K.! d’ Australie, mais
s’en distingue nettement par la présence d’une épine dorsale aux tibias
postérieurs. Elle est en réalité beaucoup plus voisine de I’Heteropoda
sexpunctate E. 8.,% petite espéce des bas plateaux de 'Himalaya dont
elle parait représenter une forme géante. Elle s’en distingue toutefois,
non seulement par sa taille, mais aussi par’absence de caréne transverse
antérieure 3 I’épigyne.

1 Die Arachniden Australien, p. 667, \18’75.
2 Bull. Soc. Zool. France, Vol. X, p. 14, 1885,






OPILIONES AUS DER SIJU-HOHLE IN DEN GARO-HILLS
IM ASSAM.

Von Dr. C. FrR. ROEWER, Bremen.

Die mir im 14 Tuben von Herrn Prof. 8. Kemp in Calcutta zur Be-
arbeitung iibergebenen Opilioniden aus der Siju-Hohle in den Garo-
Hills (Assam District) gehéren simtlich der Familie der Assamiidae
an, bis auf einige wenige ganz junge und daher nicht bestimmbare Tiere,
die allem Anschein nach der Phalangiidae—Subfamilie der Gagrellinae
zuzurechnen sind.

Familie. ASSAMIIDAE Soerensen.
Subfamilie 4SSAMIINAE Roewer.
Genus Metassamia Roewer.

Metassamia septemdentata, sp. nov.

Lange : Korper 6'5; 1-4 Femur 6: 11: 8: 10; 1-4 Bein 19: 39:
14 : 32 mm.

Augenhiige] niedrig, quer-oval, véllig ~glatt und unbewehrt.—Vor
ihm am Stirnrande der iibliche, schrig-aufrechte Kegelzahn ; unterer
Stirnrand des Carapax mit einem medianen und jederseits davon an den
Carapax-Vorderecken mit je drei wagerechten (statt der sonst iiblichen
zwei) Kegelzihnen.—Korper im iibrigen matt-glatt, nur 3 Area des
Scutums mit einem mittleren Paare kriaftiger Dornen und 1-3 freies
Tergit sowie alle freien Sternite mit je einer winzigen Kérnchen-Querreihe ;
2 und 3 Coxa mit je einer vorderen und hinteren Hockerchen-Randreihe:
1 Cheliceren-Glied mit véllig glattem dorsalen Buckel.—Palpen normal,
ihr Femur apical-medial mit 1 Dérnchen und dorsal mit einer dusserst
winzigen Kornchen-Langsreihe.—Beine véllig unbewehrt, nur 1 und 2
Trochanter frontal mit je 2-4 Kérnchen ; 1-4 Femur gerade ; Zahl der
Tarsen-Glieder : 6-7; 13-14; 8-9; 9-10; Endabschnitt des 1 Tarsus
2- und des 2 Tarsus 3- gliedrig.

)

Fig. l.—Metassaniia septemdentata, sp. nov.
Carapax von rechts mit Cheliceren und Palpen.

Farbung des Kérpers dorsal vollstindig schmutzig-braungelb, blass-
gelb nur das mittlere Dornenpaar der 3 Area, der Scutum-Seitenrand
sowie der Hinterrand des Scutums und aller drei freien Tergite.—
Korper ventral blasser gelb, doch freie Sternite dunkler und 1-4 Coxa

[ 69 1]
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und Operculum genitale rostgelb wie auch die einfarbigen Cheliceren
und Palpen.—Beine dunkel rostbraun, 14 Trochanter rostgelb, 2
Tibia apical weissgelb geringelt und 3 und 4 Tarsus weissgelb.

Assam : Garo Hills, Siju-Cave. < 400 to 500 ft. and 800 to 1,200 ft.
from entrance:” 18 (3 + @).—1yp. Museum Calcutta.

Genus Sijucavernicus nov.

Augenhiigel im vorderen Carapax-Drittel, unbewehrt.—Carapax
-Stirnrand  oben-median unbewehrt.—Scutum neben der 3 Coxa
leicht eingeschniirt und hinten rechtwinkelig; alle Areae ginzlich
unbewehrt und ohne mediane Lingsfurche.—Stigmen unter Briicken-
zahnchen in der Furche zwischen der 4 Coxa und dem Abdomen
verborgen ; 4 Coxa lateral-basal (hinter der 3 Coxa) ohne einen
grosseren Dorn.—1 Chelicerenglied mit einem deutlich abgesetzten
dorsal-apicalen Buckel. —Palpen normal, Femur apical-medial mit einem
Dérnchen ; Zahnchen der ventralen Langsreihe viel kiirzer als der Femur-
Durchmesser.—Beine lang und diinn; Endabschnitt des 2 Tarsus
3-gliedrig ; 1-4 Tarsus jeweils mehr als 6-gliedrig, variabel; Doppel-
klauen des 3 und 4 Tarsus einfach, nicht kammzihnig.—Secundire
Geschlechtsmerkmale fehlen.

Sijucavernicus kempi, sp. nov.

Linge: Korper 4; 1-4 Femur 7: 11: 7: 9; 1-4 Bein 20:
35:20:27 mm. Augenhiigel niedrig quer-oval, fast glatt und nur
dusserst fein und spérlich regellos bekornelt.—Vor ihm median ist der
Carapax-Stirnrand unbewehrt, unterer Carapax-Stirnrand mit den
tiblichen 5 wagerechten (2 : 1: 2) Kegelzihnchen, deren laterale Paare
nur relativ klein sind.—Kérper im iibrigen matt-glatt und dorsal
wie ventral vollig unbewehrt.—Fliche der 1-4 Coxa dicht und fein
bekérnelt ; 2 und 3 Coxa mit je einer vorderen und hinteren Hécker-
chen-Lingsreihe.—1 Cheliceren-Glied mit einem lingsovalen, dicht
und rauh bekérnelten dorsal-apicalen Buckel.—Palpen normal, ihr
Femur apical-medial mit einem Dgrnchen.—Beine vollig unbewehrt,
nur 1 Trochanter frontal it 1 Kérnchen; 1-4 Femur gerade ; Zahl
der Tarsen-Glieder : 6-7 ; 12-16 ; 7-8; 9-10; Endabschnitt des1 Tarsus
2- und des 2 Tarsus 3-gliedrig.—Secundiire Geschlechtsmerkmale fehlen.

Firbung des Kérpers, der Cheliceren und Palpen einfarbig rostgelb,
analwérts etwas schmutzig gebriunt.—Beine rostbraun, alle Tarsen
weissgelb.

Assam : Garo Hills, Siju-Cave: 18 (+) und ca. 7 pull. * 1000,

1,800-2,000, 2,100-2,900, 3,500-3,600, 3,800 ft. from entrance.”—Typ.
Museum Cal-utta.



MYRIAPODA FROM THE SI1JU CAVE, GARO HILLS, ASSAM.
By T. SILVESTRI.

Six bpecleb of Myriapods were collected by Dr. S. Kemp and Mr. B.
Chopra in the Siju Cave ab pomts ranging from the entrance to
3,600 ft. The species Trachyvulus mimus found at this distance from
the entrance has the eyes as well developed as species living in the
open, and it is necessary, therefore, to admit that it is a recent inhabi-
tant of the cave. Of the other five species, four (Cryptopsidae and
Geophilidae) belong to families the members of which live always in
the dark in the open also, viz.,, under stones, logs, etc., and seek
humidity in the soil.

The species of Thereuonema all prefer humid dark situations and
like other Scutigeridae are frequently found in caves. I take this occa-
sion to describe a form of giant Thereuwonema collected by Dr.
Annandale in the Batu Caves (Malay Peninsula).

DrIrLOPODA.
Fam. TRACHYIULIDAE.

Trachyiulus mimus, sp. nov.

(F1e. 1)

Corpus terreum plus minusve pallidum praesertim capite, colle et
ventre ; tuberculis porigeris nigris.

" Caput laevigatum ocellis 5 uniseriatis gradatim ab externe ad inter-
num parum minoribus, ad colli marginem anticum, instructum, antennis
articulo quinto quam ceteri aliquantum longlore, clypeo breviter 7-
dentato.

Collum quam caput parum latius, supra etiam postice laevigatum
lateraliter carina integra submarginali et carinis duabus abbreviatis
aucto, margine laterali ipso exciso.

Trunci segmentum primum quam collum parum angustius, praezona
laevigata, metazona supra et lateraliter carinis parvis 17 instructa.
Segmenta sequentia a quarto ad decimum secundum gradatim parum
latiora, praezona postice lineata, metazona supra inter tubercula porigera
carinis 5, sub tuberculis porigeris etiam carinis 5, carinis omnibus sub-
parvis media longitudine transversaliter interrupta, tuberculis porigeris
sat magnis, obtusis a segmento quarto incipientibus.

Sterna ut praezonarum parte antica vix foveolata. Segmentum
praeanale laevigatum, postice rotundatum, valvulas anales vix obtegens.
Valvulae anales immarginatae; lamina infraanalis lata brevis, postice
late rotundata.

Pedes breves setosi, ungue $erminali spina quam unguis parum bre-
viore instructo.

Segmentorum numerus ad 68.

[ 71 ]



79 Records of the Indian Museum. [ Vor. XXVI,

Long. corp. ad mm. 45, lat. colli 2, lat. segmenti ventesimi 25, long.
antennarum 2-20, pedum paris de>imi 1-70.

3. Mandibularum stipes in processum longum triangularem produc-
tus ; hypostomatis basilare quam idem feminae c. 1/5 latius; .trunci
segmenti primi sternum parvum, pedum articulo primo externe in pro-
cessum longum crassum parum arcuatum producto et internein processum
quam lateralis parum brevior, magis attenuatus apice retrorsum ver-
gente ; cetero pede primi paris uniarticulato apice attenuato, introrsum
vergente; pedes paris secundi 6-articulati; penes breves.

I'1e. I.—Trachyiulus mimus ; mas: 1. corporis pars antica lateraliter inspecta; 2-4.
ejusdem pars postica lateraliter, supra et subtus inspecta; 5. antenna ;
6. hypostoma ; 7. pedes primi paris cum sterno antice inspecti; 8. pedes
secundi paris cum sterno antice inspecti; 9. eorundem pars basalis cum
penibus et sterno postice inspecti; 10. pedes tertii paris cum sterno; 11.
pes paris decimi; 12, ejusdem pars apicalis; 13. organi copulativi pars
antica ; 14. organi copulativi pars postica ; 15. ejusdem pars apicalis altera.

Organi copulativi par anticum et posticum vide fig. 1, 13-15.

Habitat. Exempla nonnulla vidi in Siju Cave, Garo Hills, Assam
(2,000-3,600 ft. from entrance. Feb. 1922).

Observatio. Species haec inter ceteras hucusque descriptas magnitu-
dine praetarsi spina infera et maris notis distincta est.

CHILOPODA.
Fam. GEOPHILIDAE.

Lamnonyx diversidens Silv.
A few specimens collected between 350-500 ft. from the entrance.

Himantosoma typicum Poc.

A specimen collected at 2,150 and another at 3,600 ft. from the
entrance ; both are males and have 57 pairs of legs.
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Fam. CRYPTOPSIDAE.

Cryptops kempi, sp. nov.

(Fig. II.)

Corpus flave-ochroleucum totum, pedum maxillarium unguibus
ferrugineis.

Caput lamina cephalica fere 1/7 longiore quam posticelatiore, postice
libera, tergiti primi partem anticam obtegente, laevigate, setis paucis
instructa, sulcis duobus posticis abbreviatis et sulcis duobus anticis
dimidimm caput haud attingentibus instructa, antennis 17-articulatis,
articulo decimo c. 1/3 longiore quam latiore, articulis a quarto ad
ultimum setis brevissimis vestitis.

-Trunci tergitum primum sulcis duobus submedianis distinctis paral-
lelis sulcum arcuatum anticum attingentibus, secundum etiam sulcis
duobus tantum submedianis, tergita cetera, tertium ad antepenultimum,
sulcis duobus submedianis et sulcis duobus sublateralibus arcuatis
abbreviatis notata ; tergitum penultimum sulcis tantum duobus sub-
medianis ; tergita omnia immarginata.

Fia. IL—Cryptops kempi: 1. caput et collum prona; 2. pedes maxillares; 3
eorumdem subcoxarum pars antica magis ampliata ; 4.-6. pes primi, penul-
timi et ultimi paris a trochantero interne inspecti; 7. pes paris ultimi a
femore externe inspectus ; 8. pedis paris decimi pars apicalis; 9. corporis
pars postica supina.

Sterna secundum ad penultimum cruciatim profunde signata, setis
brevibus et brevioribus parum numerosis instructa.

Pedes maxillares subcoxis antice latis margine medio parum profunde
sinuato utrimque late rotundato, setis sat robustis 5+5 submarginalibus
instructis et setis nonnullis sparsis, ungue terminali longe attenuato,
acute aliquantum arcuato.

Pedes ambulatorii,. tarso excepto, infra setis subspiniformibus sat
numerosis armati et supra setis nonnullis, tarso attenuato, setis parum



74 Records of the Indian Museum. [ Vor. XXVI,

robustis et parum numerosis instructo, ungue terminali elongato robusto
seta antica basali quam unguis fere 1/3 breviore. Pedes paris penultimi
tibla infra et ad apicem etiam lateraliter setis subtilibus numerosis,
brevibus et sat longis instructa, nec non setis quatuor robustis spini-
formibus.

Segmentum ultimum pediferum tergito postice triangulari supra
medio profundge depresso, sternito lateribus parum convergentibus angulis
posticis parum rotundatis, subcoxis poris ¢. 40, parte minore obtectis,
instructis, trochantero infra et lateraliter setis numerosis robustis et
spina apicali supera interna brevi arcuata armato, femore etiam setis
sat robustis numerosis et spina supera laterali externa, tibia serie dentium
8 et utrimque spina apicali supera armato, articulo primo tarsali serie
dentium 3 et setis nonhullis subtilibus.

Long. corp. mm. 15, lat. tergiti primi 1-40, long. pedum paris decimi
2:10, paris ultimi 4-40.

Habitat. Siju Cave (450 ft. from the entrance).

Observatio. Species haec ad C. haases Attems proxima est, sed saltem
armatura pedum paris ultfmi distincta est.

Paracryptops indicus, sp. nov.

(Fig. IIL.)

Corpus ochroleucum tapite ferrugineo.

Caput lamina cephalica paullum ad basim latiore quam longiore,
superficie punctis tantum nonnullis setiferis instructa, suleis nullis,
postice a tergito primo obtecta, antennis 17-articulatis, ab articulo 4°
sat dense et brevissime setosae, articulo decimo parum minus quam duplo
longiore quam latiore.

Trunci tergita primum et secundum laevigata, tergita tertium ad
penultimum suleis duobus submedianis parallelis et duobus sublateralibus
arcuatis distinctis, medio dorso carina longitudinali vix distincta.

Sterna secundum ad penultimum sulco transversali profundo, sulco
longitudinali postice abbreviato.

Pedes maxillares subcoxis antice in processus duos laminares margine
arcuato nudo, superficie aliquantum longe a margine setis brevibus 6-7
instructa, articulo ultimo, ungue incluso, etiam brevi, margine externo
articuli secundi marginis externi longitudinem subaequante, unguis
parte apicali subrecta.

Pedes ambulatorii tarso excepto infra setis sat numerosis, sat longis
et robustis subspiniformibus instructi, tarso integro ; pedes paris penul-
timi trochantero setis brevissimis robustis spiniformibus paucis sparsis
instructo, femore interne spinula nonnulla, externe per dimidium faciem
setis minimis vestito, tibia externe ut articulus praecedens vestito, tarso
biarticulato.

Segmentum ultimum pediferum tergito postice aliquantum rotundato
fovea mediana elongata instructo, sternito parum ad basim latiore quam
longiore, lateribus parum convergentibus, angulis posticis rotundatis,
subcoxis poris c. 40 instructis et setis nonnullis posticis ventralibus
sat robustis, trochantero tantum setis brevissimis spiniformibus non-
nullis ventralibus, cetero subnudo, articulis ceteris subnudis setis non-
nullis brevissimis, tibia serie dentium 9, articulo primo tarsali serie
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dentium 3, articulo secundo tarsali parte proximali infera arcuatim
aliquantum producta.

Long. corp. ad mm. 20, lat. tergiti primi 1-3, long. pedum paris decim
248, paris ultimi 5-30. '

Habitat. Siju Cave (350-450 ft. from entrance).
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Fia. II\,—Paracryptops indicus : 1. pedes maxillares; 2. eorumdem subcoxarum
primi pars antica magis ampliata ; 3-5. pes paris primi, penultimi et ultimi
interne inspecti ; . corporis pars postica supina.

Observatio. Species haec ad Paracryptops weber: Poc. finitima est,
sed pedum maxillarium articulo ultimo aliquantum longiore et pedurr
segmenti ultimi armatura hene distincta est.

Thereuonema reconditum, sp. nov.

(Fig. IV.)

Q. Corpus supra fulvo-vinosum medio dorso et area stomatifera paul-
lum pallidioribus, ventre pedibusque fulvescentibus.

Caput oculis bene evolutis inter sese magis quam oculi diametros
longitudinalis distantibus, antennis flagelli sectione prima laminam se-
cundam stomatiferam superante, articulinis 50-51 composita, latioribus
quam longioribus, setis brevissimis numerosis et setis nonnullis brevibus
apicalibus instructis (antenna laeva exempli alii flagelli sectione prima
cum parte sequente confusa).

Laminae dorsuales spinis sparsis cum seta laterali numerosis, setis
nonnullis brevibus separatis, antice et lateraliter, et superficie tota spin-
ulis minimis conicis pernumerosis instructa, margine laterali et postico
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fere usque ad stomata serie spinarum cum setis, setis quam spinae parum
longioribus, armato.

Stomata brevia laminae quintae long. mm. 040, quam areae stoma-
tiferae, bene convexae, latitudo fere tripla breviora. Lamina octava
(a prima stomatifera) lateribus aliquantum convergentibus, angulis
posticis latissime rotundatis, margine medio subrecto, superficie et mar-
gine spinis omnino vel fere destitutis, setis nuimerosis marginalibus et
setis nonnullis sparsis instructa. |

Pedes setis numerosis, primi paris spinis nullis, septimi paris spinis
paucis distantibus per femori carinas duas dorsuales et spina nonnulla
per tibiae dorsum ut fig. IV, 7-8 demonstrat ; pedes penultimi spinis
aliquantum magis numerosis per femoris et tibiae dorsum et etiam per
trochanteris partem ventralem. Primi paris tarsus articulinis 1334,
septimi paris 6-8--26-31, penultimi paris 7438, paris ultimi tarsi long.
mm. 47. '

Appendices genitales parte proximali lateribus aliquantum divergen-
tibus, articulo libero integro aliquantum arcuato supra setis nonnullis
instructo.

Lamina supraanalis lateribus convergentibus, postice rotundata
supra, praeter spatium medianum nudum, spinulis setiformibus brevis-
simis vestita et setis nonnullis brevibus robustis instructa. Laminae

F16. IV.—Tkereuonema reconditum : 1. antennae flagelli pars proximalis; 2. laminae
dorsuah.‘.s quintae pars cum stomate spinulis omissis, 3. ejusdem particula
cum spinulis magis ampliata; 4. ejusdem laminae marginis lateralir
particula ; 5. pes paris septimi; 6. tarsi articulinus partis distalis; 7-8.
ejusdem pedis tibiae pars proximalis antice et postice inspecta; 9. feminae
appendices genitales; 10. lamina supraanalis ; I]. laminae subanales subtus
inspectae ; 12. pulli laminae dorsualis quinta¢ particula multo ampliata.

subanales infra spatio subrectangulari parum magis elevato, postice
haud pr_oductae, superficie infera elevata setis brevioribus robustis,
cetera spinulis setiformibus brevissimis vestita et setis nonnullis brevibus
robustis instructa,
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Long. corp. ad mm. 22, lat. 3 ; long. antennarum 40, pedum paris
primi 20, septimi 19, penultimi 23, ultimi 61.

& juvenis, corp. long. mm. 13, antennarum flagello sectione prima
articulinis 38, pedum paris primi tarso articulinis 11426, paris septimi
5420, penultimi 5--26.

Pullus : corp. long. 6, antennarum flagelli sectione prima articulinis
29, pedum paris primi tarso articulinis 8421, paris septimi 4416,
penultimi 4421, Laminae.dorsuales spinulis minimis sat numerosis
et setis sparsis brevioribus instructae, spinis destitutae.

Habitat. Sijiu Cave (400-500 {t. from entrance, pulli from 2,100 ft.).

Observatio. Species haec a Thereuonema longicorne (Fabr.) colore
et pedum armatura praesertim distinctissima est, a T feae (Poc.) flagelli
sectione prima breviore et pedum armatura et tarsi articulinis minus
numerosis distincta est.

Thereuonema nobile, subsp. dolichopoda, nov.
(Fig. V.)

Q. Corpus dorso rufo-vinoso area stomatifera isabellina, ventre
pallide terreo, pedibus subtestaceis, femore parte mediana excepta atro-
violaceo, tibiae parte proximali vix vinosa.

Caput oculis magnis diametro longitudinali ¢. mm. 2, antennis cor-
poris longitudinem superantibus, flagelli sectione prima laminam quintam
stomatiferam superante, articulinis 73-82-85 composito, articulinis el-
ongatis paucis, praesertim proximalibus, latioribus quam longioribus,
aliis subaeque longis atque latis, aliis parum longioribus quam latio-
ribus, setis minimis vestitis et articulinis ¢. dimidiae partis proximalis
superficie apicali supero-antica spinula 1-2 aucta.

Laminae dorsuales spinis sparsis cum seta laterali numerosis, prae-
sertim super aream stomatiferam, setis nonnullis separatis per partem
anticam et superficie tota spinulis conicis minimis pernumerosis aucta ;
margine laterali et laterali-postico serie spinarum cum setis lateralibus
inter sese paullum remotarum armato. Stomata longa, laminae quintae
mm. 3 longa, areae stomatiferae latitudinem aequantia.

Lamina octava lateribus postice convergentibus, angulis posticis
rotundatis, margine postico medio vix inciso, superficie nuda, tantum
postice et per marginem totum spinis armata.

Pedes articulo tertio et quarto subtus postice serie spinarum sub-
contiguarum armato, articulo quarto subtus antice serie spinarum inter
sese aliquantum remotarum in corporis partis postica contiguarum, supra
seriebus tribus spinis subcontiguarum, tibia subtus antice et postice
spinis nonnullis inter sese multo remotis, supra (tibiis pedum 1-4 exceptis)
seriebus tribus spinarum contiguarum et tarsi articulinis proximalibus
spinula nonnulla postica, praesertim ad spicem.

Pedes primi paris tarso articulinis 29-33-67-73, septimi paris 1839
penultimi paris 1556 ; pedes ultimi quam corpus triplo longiores.

Appendices genitales parte proximali lateribus aliquantum divergen-
tibus angulo apicali interno setis numerosis brevibus instructo, articulo

libero aliquantum arcuato, margine interno integro, nudo.
F
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Lamina supraanalis ‘lateribus aliquantum convergentibus, postice
rotundata, superficie spatio mediano longitudinali angusto nudo, cetera
spinulis elongatis setiformibus minimis vestita et setis sparsis brevibus
sat robustis sat numerosis instructa.

Laminae subanales infra per spatium rectangularem elevatae, late-
ribus aliquantum divergentibus postice subconicae aperturam analem
aliquantum superantes, parum arcuatae convexitate dorsuali, superficie

infera setis brevissimis robustis instructa superficie cetera eidem
laminae ‘dorsualis simili.

Long. corp. ad mm. 55, lat. 8, long. antennarum 120, pedum primi
paris 70, septimi paris 50, penultimi 99, ultimi 170.
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F16. V.—Thereuonema nobile subsp. dolichopoda : 1. antennae flagelli pars proximalis ;
2. ejusdem pars mediana; 3. laminae dorsualis quintae pars cum stomaste
spinulis omissis; 4. ejusdem particula cum spinulis magis ampliata ;
5. ejusdem laminae marginalis particula; 6. tibiae paris septimi pars
profmalis antice inspecta; 7. ejusdem pars postice inspecta; 8. tlibiae
septimae pars apicalis et tarsi pars proximalis ; 9. feminae appendices geni-
tales; 10. lamina supraanalis; 11. laminae subanales subtus inspectae ;
12. lawmina subanalis externe inspscta.

Q. Exemplum immaturum corp. long. mm. 32, lat. 5, long. antenna-
rum 90, pedum primi paris 50, septimi 40, penultimi 83.

Antennarum flagelli sectionis primae articulini 80.
Pedes primi paris tarso 274-69, paris septimi 1743, paris penultim
13457

Habitat. Exempla nonnulla Dr. Annandale in ‘“ Batu Caves,”
apud Kuala Lumpur, Malay Peninsula legit.

Observatio. Subspecies haec a forma typica T nobile Templ. (=T.
decipiens Verh.) ex Nicobari a me inspecta antennarum flagelli sec-
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tionis primae articulinis partim longioribus, pedibus fere 1/3 longiori-
bus, laminis subanalibus aliquantum divergentibus saltem distinguenda
est.

Exemplum Q ex Kateball (ins. Nicobari), quod ut 7. nobile consi-

dero, corp. long. ad mm. 55, lat. 8, long. pedum primi paris 45, septimi
paris 38, penultimi paris 70.

Flagelli sectio prima articulinis 7-8 composita.
Tarsus primi paris articulinis 290456, septimi paris 25441, penultimi
paris 174-57.
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ON SOME CAVERNICOLOUS ORTHOPTERA AND DERMAPTERA
FROM ASSAM AND BURMA.

By L. Caorarp, D. Sc.

(Plates 1V, V.)

Thanks to Dr. N. Annandale and his collaborators I have had the
opportunity of working out a third series of Indian cavernicolous Ortho-
ptera and Dermaptera!. This series is chiefly composed of collections
made by Dr. 8. Kemp and Mr. B. Chopra in the Siju Cave (Garo Hills),
to which a few species from Lakadong Cave (Jaintia Hills), collected
by Mr. R. Friel, have been added and also several obtained by Dr. Annan-
dale in a cave in the Southern Shan States of Burma.

The study of this collection has proved most interesting; not only
are 6 of the 10 species new, but 4 of them show distinctive features of such
importance as to form the types of new genera. But still more interest-
ing is the fact that two of these species belong to groups which, till now,
had showed no truly cavernicolous representatives. Such is theese
with a remarkable Nemobiid and with an earwig belonging to the gnus
‘Forcipula. If the latter does not show very distinct characters of adap-
tation to cavernicolous life, save the absence of wings and a pubescence
more abundant than usual, the former? is remarkably decolourized and
shows clearly the influence of cavernicolous life in a group in which,
as stated above, it had not yet been detected.

Lastly I would lay stress on the discovery in the Lakadong Cave
of a most remarkable, quite blind, species of Diestrammena, the first
blind cavernicolous Stenopelmatid known. It is, indeed, very curious
to see that those insects which are so often taken as beautiful examples
of adaptation to cavernicolous life present, as a rule, scarcely reduced
organs of sight and that the blind species here referred to is absolutely
isolated, no congeneric formr showing any definite transition to it. Further
the blind Diestrammena does not possess longer palpi, limbs or other
appendages than other cavernicolous or even lucicolous species of the
genus. It seems that the theory of modifications “ compensatrices de
I'impossibilité de voir ’ cannot be taken into consideration here. This
is still more evident when we observe cavernicolous species of the
nearly related genus Rhaphidophora which preserve in caves exactly
the same stout form and relatively short appendages shown by all the
species of the genus. The same parallel can be drawn between the
Kuropean genera Dolichopoda Bol. and Troglophilus Krauss.

Finally we must point out that the blind Diestrammena has been
taken in the same cave and very probably in the same place as another
species of the same genus, very closely related to it, but with quite well-
developed eyes (both species were mixed together in the same tube and

! See the first two series in Mem. As. Soc. Bengal V1 [1919] pp. 339-396, pl. xii-xiv
and Rec. Ind. Mus. XXII [1921] pp. 511-527, pl. xxi-xxiii.

21t should be noted, however, that this species was found only at the entrauce to
the cave in broad daylight. [S.K.]

[ 8L ]
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had been confounded by the collector). It scems that we must conclude
from this either that two species of common origin have colonized the
same cave at periods different enough to explain the fact that only one
of them has become strongly modified, or preferably that one of the
two forms has proved much more plastic than the other. This second
interpretation seems more logical and, owing to the absence of inter-
mediate phases, we are brought to the conclusion that the blind form
may have originated from a common ancestor by sudden mutation rather
than by slow modifications due to the influence of the surroundings.

ORTHOPTERA.
Family BLATTIDAE.
Subfamily CORYDIIN AE.

Genus Polyphaga.

Polyphaga sp.

Hsin Dawng Cave, Elephant Hill, Yawnghwe, S. Shan States, 13th
March 1922 ; 1 immature § under stone in complete darkness.

It is quite impossible to describe or recognize this species from this
single male specimen in its last larval instar. It is at any rate the
first species of the genus found in a cave and it must be quite well
acclimatized there. When adult the species must be of a medium or
rather small size, very likely to be ascribed to the africana group. The
colour is rather pale, the eyes far distant from one another (the disposi-
tion may change at the last moult); the spines of the tibiae are moderate-
ly strong, regularly disposed ; intermediate tibiae with 7 superior spines
(3+2+2) and 3 inferior (2-+1) ; posterior tibiae with 10 superior (3+3
+-4) and 6 inferior spines (4+-2).

Subfamily PANCHLORINALE.

Genus Pycnoscelus Scudder.
Pycnoscelus surinamensis L.

(P1. 1V, fig. 2.)

Siju Cave, Garo Hills, (S. Kemp and B. Chopra, Feb. 1922); 350-
400 feet {from entrance; 16 Q and very numerous young individuals at
all stages of development. ,

All these Blattids present a dark colourBtion and do not show the
least difference from lucicolous specimens of the species. Among the
16 adult @, 2 only belong to the long-winged form, the other 14 having
the elytra and wings extending scarcely to the apex of the abdomen.
As usual, the J seems to be very scarce; in fact among the Siju Cave
material, I have not been able to find a single & although I have examin-
ed almost the whole material for that purpose.

Pycnoscelus striatus Kirby, which I have previously reported from
Malay Caves, is very closely related to the present species ; but the &
18 very easily distinguished, for in P. striatus the 8th sternite is square
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and the 9th is exposed, longitudinally divided and united with the
genitalia, whereas in P. surinamensis, the 8th sternite is rounded poste-
riorly, the 9th completely hidden and bearing one style. The Q is much
more difficult to characterize, the general aspect being almost the same
in both species ; the head is more exposed in P. striatus, the forehead
more flattened and the eyes wider and more distant than in P. suri-

namensis ; the ocelli are also much bigger and more approximate to
the eye (figs. 1 and 2).

Family PHASGONURIDAE.
Subfamily RHAPHIDOPHORIN AE.

Genus Diestrammena Brunner.

Diestrammena indica Chopard.

Hsin Dawng Cave, Elephant Hill, Yawnghwe, S. Shan States, 13th
March 1922 ; 2 immature Q.

Nothing is to be added to the description I gave in these Records
[1921, p. 519]. The species is still known from the immature [emale
only.

Diestrammena brevifrons frieli, subsp. nov.
(P1. 1V, figs. 3-5.)
1921. Diestrammena brevifrons, Chopard, Rec. Ind. Mus. XXII, p. 518.

Types.—One male, one female from Lakadong Cave, Jaintia Hills
(R. Friel, July 1921).

Very closely allied to typical D. brevifrons of which it has the saine
general shape and colour but from which it differs in the following
characters :—

Almost completely glabrous; frontal rostrum shorter, composed of
two more widely separated tubercles (fig. 3); subgenital plate of @ not
so regularly rounded posteriorly, nearly truncated (fig. 1); epiphallus
of & with almost straight sides and with less rounded angles (fig. 5).
Legs longer ; intermediate tibiae with a very small spine on the internal
inferior margin; posterior tibiae armed with 35 to 40 spines, supero-
internal apical spur equalling metatarsus.

Length of body 13 mm. ; ant. fem. 9 mnm. ; ant. tib. 10-5 mm. ; mterm.
fem. 10 mm.’; interm. tib. 10-5 mm. ; post. fem. 20 mm. ; post. tib. 23 mm.

The Diestrammena 1 recorded (l. c., p. 518) from Rupmath (Cave
belongs to this subspecies, the typical brevifrons heing known only from
Maosmat Cave.

Diestrammena caeca, sp. NOV.
(PL. 1V, figs. 6-11.)
Types.—Two females from Lakadong Cave, Jaintia Hills (R. Fiiel,
July 1921). '
Size medium, colouration uniformly of a pale testaccous, without
any trace of brown pigment; almost wholly glabrous.

Head long and rather narrow ; occiput w.akly convex, frout decli-
vous, frontal rostrum very short, composed of two rounded, widely
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separated tubercles (fig. 8). Antennae yellow (broken off), their bases
very approximate, a small tubercle between the sockets; facial shield
smooth, glabrous; clypeus rather high, narrowing near the labrum ;

labrum elongate, ovoid. Mouth parts long, yellowish ; galea and lamma.
very long and straight, maxiMary palpi wanting ; labium elongate, labial
palpi moderately long (fig. 9). Absolutely no trace of eyes and ocelli
(figs. 6 and 7).

Pronotum rather wide, with anterior margin convex, weakly notched
in the middle, posterior margin rather strongly convex, lateral lobes
moderately high, their inferior margin convex, angles rounded ; meso-
and metanotum with posterior margin convex, lateral lobes with inferior
border almost straight.

Abdomen oval; supra-anal valve triangular, subgenital plate tra-
pezoidal, with posterior margin slightly sinuated (fig. 10). Cerci failing.
Ovipositor broken at apex, rather short, gently curved from base; it
seems quite smooth up to the apex.

Legs long and slender, pale yellow; anterior femora armed with
1 external movable spine and 1 internal very short' one ; tibiae with 2
apical spurs, 1 very small spine between the spurs, and 1 spine only on
the inferior external margin. Intermediate femora armed with 2 long,
movable, apical spurs; tibiae unarmed except the apical spurs. Posterior
femora unarmed beneath but with a very small genicular spine inside ;
tibiae armed with 6 apical spurs, not very long but very slender, the
supero-internal one shorter by one-fourth than the metatarsus (fig. 11);
superior margins of tibiae armed with 18-20 very short and remote spines.
Tarsi long and slender.

Length of body 13 mm. ; pronot. 4 mm. ; ant. fem. 11 mm. ; ant. tib.
11:5 mm. ; post. fem. 18-5 mm. ; post. tib. 20 mm. ; ovipositor 8 mm.

I can only refer the reader to what I said in the introduction about
this most interesting species.

Genus Tachycines Adelung.
Tachycines adelungi Chopard.

(PL 1V, figs. 12, 13.)

Hsin Dawng Cave, Elephant Hill, Yawngwhe, S. Shan States, 13th
March 1922, 33, 19, a few young individuals of both sexes.

There is very little to add to the description I gave of this species
(Rec. Ind. Mus. XXII, p. 520) ; the subgenital plate of the @ is triangular,
slightly emarginate at apex (fig. 12); the ovipositor is rather short
(10 mm.), as long as the cerci, scarcely curved, very acute at the apex,
the inferior valves presenting 6 wide teeth (fig. 13).

Family GRYLLIDAE.
Subfamily NEMOBIIN AE.

Genus Speonemobius, nov.

Allied to Nemobius Serv. ; head big, rounded, legs relatively long;
anterior tibiae with a large, oval, external foramen; posterior tibiae
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armed with 3 external and 2 internal spines, and 5 apical spurs, 2 internal
and 3 external. Elytra of 3 as in Nemobius ; Q unknown.
Genotype : Speonemobius decoloratus, sp. nov.

Speonemobius decoloratus, sp. nov.

(PL IV, figs. 14-17.)

T'ype.—One male from Siju Cave, Garo Hills (S. Kemp and B. Chopra
Feb. 1922) ; at entrance.

Size and general aspect of a Nemobius (fig. 14). Head relatively
big, whitish ; front with 4 rows of bristles, 2 of which extend between
the antennae ; face adorned with two narrow indistinct, brown stripes
and a brown spot beneath each eye. Mouth parts yellowish; palpi
wholly white, the last joint of the maxillary palpi showing only a small
greyish stripe inferiorly, 4th joint shorter than 3rd, 5th large, triangular
(fig. 15). Antennae pale testaceous, with a certain number of brown
narrow rings. -Hyes moderately large, brown ; ocelli very small.

Pronotum longer than wide, with anterior margin almost straight,
provided with long bristles, posterior margin scarcely sinuated ; lateral
lobes not very high, their inferior border strongly sinuated, angles
rounded ; general colour whitish with 2 pyriform, brownish spots on the
disk and posterior margin of lateral lobes blackish ; disk with long, scarce,
bristles.

Abdomen pale testaceous, with sides brownish, very pubescent,
supra-anal valve large, lengthened, rounded at apex; subgenital plate
short, blackish. Cercl testaceous.

Legs relatively long, mostly whitish, anterior coxae bearing a fcw
long black bristles ; anterior femora compressed, slightly greyish at
apex, presenting a few bristles on their inferior margins and near the
apex of the internal side; tibiae light grey’sh, darkened at apex,
armed with 2 apical spurs, the internal longer than the external one,
and bearing a large oval foramen at the external face; tarsi long,
base of metatarsus, 2nd joint and apex of 3rd joint blackish. Inter-
mediate legs similar to anterior ones. Posterior femora moderately
dilated, light testaceous with a few short brown stripes on external
face ; tibiae greyish, darkened at apex and at base of each spine.
armed with 5 spines and 5 ‘apical spurs; the spines are whitish, 2
internal and 3 external ones, the latter of moderate length, subequal,
the !ormer long and slender, inserted between the 2nd and 3rd external
and between that one and the apex ; 3 external spurs, the inferior very
tiny and short, the other 2 rather short but the intermediate longer
than the superior one (fig. 16); the 2 internal spurs are long, gently
curved, whitish, the superior somewhat the longer (fig. 17); tarsi long,
pale testaceous, with apex of metatarsus, 2nd joint and apex of 3rd
joint blackish, metatarsus very long, armed with 2 apical spurs.

Elytra (fig. 14) a little shorter than abdomen, rounded at apex,
with a blackish ground colour, the whitish veins and posterior margin
standing out in relief on the back-ground; discoidal vein som what
distant from the humeral, to which it is united by a few veinlets ; anal
vein broken at right angle, diagonal vein rather short, straight ; cords
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regularly distant, curved, the internal one united to the speculum by
a veinlet; speculum rather large, divided into a very large ‘internal
cell and 2 small external ones; apical area very short, formed of a few
indistinct cells; lateral field black except the whitish humeral band
with 3 plain, parallel nerves besides the mediastinal one.

Length of body 9 mm. ; pronot. 16 mm. ; elytra 5 mm. ; ant. fem
3 mm. ; post. fem. 7-5 mm. ; post. tibiae 6 mm.

Although found at the entrance of the cave, this species is remark-
ably decolourized; the very peculiar armature of the posterior tibiae
makes it necessary to create a new. genus for it.

Subfamily PHALANGOPSIN AE.

Genus Larandopsis, nov.

General shape and aspect of a Phalangopsine of the group Laranda
Walk., but both sexes with elytra and wings developed ; pronotum with
lateral lobes subtriangular; anterior tibiae with a foramen on their
internal face; posterior femora rather short with no apical filiform
part ; posterior tibiae presenting very small denticles in thejr basal
part and between the spines which are 4 in number on each margin;
6 apical spurs, the external ones very short, the supero-internal longer
than the other two.

Genotype : Larandopsis choprai, sp. nov.

This genus is closely allied to the different genera of Phalangopsinae

. with short femora, but it seems to be the only one with elytra and wings

developed in both sexes. Unfortunately the types of the species are
immature, so that important {eatures, such as the venation of the elytra,
are completely unknown. Yet the development of these organs is
quite sufficient to assert positively that they exist in the aduli @ as
well as in the J.

Larandopsis choprai, sp. nov.
(PL. 1V, figs. 18-21.)

Types.—One young 3, one young @ from the Siju Cave, Garo Hills
(S. Kemp and B. Chopra, February 1922), at entrance. 2 other young
& at entrance and at 500 feet {rom entrance.

Size medium (?); colouration rufous testaceous varied with brown.
Head a little narrower than pronotum ; occiput moderately convex,
adorned with 4 narrow brown lines, 1 behind each eye, and 2 near the
middle, widening forward up to the base of {rontal rostrum; this is
about as wide as the first antennal joint, rather elongate, its margins
parallel (fig. 18). Eyes rounded, somewhat prominent, ocelli very small,
rounded, whitish, anterior one at apex of the rostrumn, on its anterior
face, posterior ones at base of it. Tace declivous, yellowish, with a
median brownish band on the top of facial shield, divided in its inferior
part, and joining on each side with band of same colour below each eye.
Maxillary palpi yellow, somewhat brownish outside, with 5th joint very
long. Antennae brown, long.

Pronotum wide, somewhat convex above, anterior margin slightly
notched, fringed with bristles, posterior margin straight, disk brownish
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with an iiregular median whitish band and a large, more or less rounded,
yellowish spot on each side (fig. 18); lateral lobes almost triangular
(fig. 19), fuscous with a small yellow spot.

Elytra and wings present in both sexes.

Abdomen covered above with a golden pubescence, yellowish in the
middle, brownish laterally; supra-anal valve elongate, subtriangular.
Cerci very long, as long as the body.

Legs rather long, yellowish with brown bands; anterior femora
showing the trace of a foramen inside; anterior and intermediate
tibiae with 3 brown rings, armed at apex with 2 small inferior spurs.
Posterior femora rather stout and short, gently narrowed apically,
showing a few brown spots on the external face; posterior tibiae with
2 basal brown spots, armed with 4 pairs of spines, moderately long, the
internal longer than the external ones; a few very small denticles in
the basal part of the tibiae and between the spines on the external margin
only (341+4-1) ; external spurs very short, the intermediate about twice
as long as the other two (fig. 20), infero-internal spur rather short, the
intermediate and superior ones very long, straight, hairy, the superior
as long as the metatarsus (fig. 21), metatarsus armed with 2 apical
spurs and a few denticles (4 or 5) on the external margin only.

Length of body 10 mm. ; cerci 10 mm. ; post. fem. 9-5 mm.; post.
tibiae 9 mm.

Although we should avoid describing new species from immature
specimens, especially when dealing with winged species, I consider that
the characters offered by the insect here described are quite sufficient
to recognize it in future when the description can be completed by the
indication of some features which are wanting, such as the venation
of the elytra in the § and the shape of the ovipositor in the Q.

Genus Kempiella! nov.

Very closely allied to Arachnomimmus Sauss., the posterior tibiae
having, as in that genus, the supero-internal spur shorter than the inter-
‘mediate, but elytra present in 3, short and with very abnormal venation :
speculum incompletely closed posteriorly, onc cord only well marked
united to the internal side of the speculum by 4 veinlets.

Genotype : Kemprella longipes, sp. nov.

Kempiella longipes, sp. nov.
(PL V, figs. 22-34.)
1921. Arachnomimus sp., Chopard, Rec. Ind. Mus. XXI, p. 523.

Types.—One male, one female, from Siju Cave, Garo Hills (S. Kemp
and B. Chopra, Feb. 1922); 1,600 to 2,000 feet irom entrance.

Cotypes.—Same locality : 200 feet from entrance, 2 young 3, 3 young
Q; 400 feet from entrance, 2 young @, 1 young J; 450-500 feet from
entrance, 2 young 3, 1 adult @, 2 young @; 1,200 feet irom entrance,
1 3, 1 very young 3, 1 very young @ under stone; 1,600 to 2,900 fect

1T take much pleasure in naming this new genus in honour of Dr. 8. Kemp to whom
is due its discovery.
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from entrance, 1 3, 4 @, 3 young 3, 3 young 2; 3,000 to 3,600 feet from
entrance, 1 adult 2, 1 young 3, 2 young ?.

Male (fig. 22). Size medium, colour testaceous marked with dark
brown. Head small, testaceous; occiput and forehead slightly convex,
covered with black hairs; frontal rostrum somewhat wider than first
joint of antennae, rounded at apex ; face yellowish, glabrous, shining ;
cheeks darkened ; facial shield ending in a wide process between the
antennae, with a short brown line on each side. Mouth parts whitish,
short ; maxillary palpi (fig. 23) very long, the 1st and 2nd joints short,
white, the three last ones very long and slender, brownish, 5th scarcely
widened at apex; labial palpi rather short, whitish. Antennae long,
brown. KEyes small, narrow, ocelli absent.

Pronotum much wider than long, its anterior and posterior borders
straight, lateral lobes much diverging irom the body, with inferior
margin rather strongly oblique backwards (fig. 32), anterior angle some-
what rounded; anterior and posterior borders with a row of bristles,
surface covered with a fine golden pubescence with long blackish hairs,
chiefly near the middle; disk almost flat, with a median furrow and
iwo rounded elevations in the anterior part ; colour yellowish above,
fuscous laterally. Mesonotum whitish with posterior border thickened
and sinuated, presenting 2 rounded tubercles near the middle ; metan-
otum much like the mesonotum but with tubercles and ridge more accen-
tuated and colour more testaceous.

Abdomen yellow with sides and apical margin of the tergites brownish,
covered with a golden pubescence, rather strongly narrowed posteriorly ;
10th tergite presenting 2 long rounded processes (fig. 24); subgenital
plate rather long, subtruncated at apex, with 2 small blackish spots
near the base. Cerci extremely long and slender, much longer than
the body.

Genitalia (fig. 25) composed of membranous valves and a strongly
chitinized pseudepiphallus, subtriangular, formed of a superior part,
divided into.3 acute processes, and an inferior bifid part.

Legs long and slender, testaceous, the apex of femora darkened.
Anterior tibiae with a small oval tympanum near the base, inside (fig. 26),
their apex armed with 2 rather long, inferior spurs ; tarsi very long, chiefly
the metatarsus, which is almost cylindrical, armed with spinules beneath
(fig. 27). Intermediate legs similar to anterior ones. Posterior femora
very abruptly narrowed near the middle, unarmed ; posterior tibiae very
long, armed with 6 apical spurs and 4 spines on each superior margin ;
these spine are inserted in the second half of the tibia, the external
somewhat above the internal ones ; there are a few very small denticles
between the spines ; external apical spurs much shorter than the internal
ones, the inferior very short, the 2 superior long and subequal (fig. 28) ;
infero-internal spur short, the 2 supero-internal much longer, chiefly
the intermediate one (fig. 29). Tarsi long, the metatarsus much longer
than the other two articles, armed above with a few very small denticles
and with 2 rather strong apical spurs, the internal of which is longer than
the external (fig. 30).

Elytra extending to the apex of the second abdominal tergite, blackish,
with the anal field and a band along the external margin testaceous,
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lateral field rather high, blackish. Neuration very abnormal (fig. 31
and 32) : mediastinal vein with numerous parallel, almost straight
and indistincet branches ; discoidal vein much distant from the median ;
diagonal vein very short speculum large, triangular, with a few
posterior, more or less 1ncomp1eted areas, mixing themselves with the
short apical field ; 3 oblique veins; cords quite indistinct except the
1st one which is united to the mirror by 4 transverse veinlets. Left
elytron translucid, with the same venation.

~ Female. General shape and colour as in male, but apterous; meso-
and metanotum without tubercles and with posterior margin straight,
wholly blackish; 1st abdominal tergite blackish with a white band
along the posterior margin. 2nd and 3rd tergites yellowish laterally,
the rest more or less completely brownish ; 10th tergite plain, supra-anal
valve rounded ; subgenital plate rather elongate, slightly notched at
apex. Ovipositor long, very feebly curved upwards (fig. 33), apical
valves very little dilated, their marginssmooth, the superior ones finely
striated (fig. 34).

.Length of body 10-5-12-5 mm. ; pronot. 2-6 mm. ; width of pronot.
4 mm. ; ant. fem. 9-10 mm.; ant. tib. 9-10 mm.; interm. fem. 8-5-9-5 mm. ;
interm. tib. 8:5-9-5 mm. ; post. fem. 14 mm. ; post. tib. 16 mm. ; cerci
7 mm. ; ovipos. 9:5 mm. ; antennae about 50 mm.

This interesting specws shows very constant characters, both in
individuals found near the entrance of the cave and in those which have
been taken at a great distance from the entrance ; the eyes are as well
developed in the latter as in the former. Young individuals do not show
any special character ; they never present the least trace of wings.
In the & the elytra begin to develop rather late and, in the last stage,
they are rounded, slightly overlapping, black ; in young 3, up to the
last moult, the meso- and metanotum are plain and the 10th tergite
presents only small tubercles in place of the prominent processes of

the adult.

DERMAPTERA.

As stated in my previous report (Rec. Ind. Mus. XXI, p. 511)
the species of this group which live in caves do not present very conspi-
cuous characters of adaptation to cavernicolous life. But as most of
them live in obscurity and are usually hygrophilous insects, they
find in caves conditions very favourable for their mode of life and some
of them are completely adapted to this special habitat.

Family FORFICULIDAE.
Subfamily ZABIDURIN AE.

Genus Forcipula Bolivar.
Forcipula trispinosa Dohrn.

Bank of Someswari River, near mouth of Siju Cave: 23,2 Q.

This species is not to be included in the list of cavernicolous Derma-
_ptera, as it has never been found inside caves, the specimens I formerly
reported (I. c., p. 511) from the Siju Cave belonging to the subsequent
species,
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Forcipula borellii,! sp. nov.

(PL. V, figs. 35-41.)

1921. Forcipula trispinosa, Chopard, Rec. Ind. Mus. XXI, p. 511.

Types.—One male, one female, from the Siju Cave, Garo Hills (8.
Kemp and B. Chopra, Feb. 1922) ; 400 to 450 feet from entrance.

Cotypes.—Same locality, 300 to 500 feet from entrance,5 3,9 @, 10
young individuals at different stages of development.

Male (fig. 35). Rather slender, fuscous, legs light yellow, all the
femora with a wide brown ring. Pubescence short but abundant on all
parts of the body, appendages and elytra. Head depressed, almost
quadrangular, occiput and forehead fuscous with a small yellowish spot
near each eye ; clypeus yellowish ; labrum fuscous ; palpi yellowish with
last joint brown. Antennae dark brown, composed of 31 joints, 2nd
very small, 3rd long, 4th shorter than 5th, the following ones becoming
long and slender (fig. 36).

Pronotum somewhat longer than wide, deeply impressed in the
middle, its anterior part smooth, posterior part feebly shagreened,
lateral margins a little raised, yellowish, disk fuscous.

Abdomen rufous brown, very finely punctuated, -covered with a
short, golden pubescence, each tergite showing a few long bristles along
the posterior margin, and two smooth, glabrous, longitudinal stripes
on each side ; 4th to 8th tergites with a row of very minute tubercles
along the posterior margin, 3rd to 5th with a lateral spine, rather stout
on the 3rd, long and stout on the 4th and 5th, 6th tergite with a lateral
tubercle (figs. 35 and 37); 10th tergite almost smooth, shining, somewhat
depressed in the middle, presenting two oblique and very obtuse keels
ending in a tubercle. Superior face of the body covered with an abun-
dant, rather long, golden pubescence, subgenital plate subangular.
Forceps (figs. 38 and 39) presenting a basal dentiform keel, inner side
of the branches minutely spinose, chiefly in the apical third, bearing
near the anterior third a strong tooth directed backwards and a short
tuberculiform one at a little distance. Pygidium large, triangular,
rounded at apex.

Legs yellowish, rather long and slender ; front femora swollen, very
little darkened inside, intermediate and posterior ones with a wide
brownish ring after the middle ; tibiae darkened at base ; tarsi pale
yellow with 1st article a little longer than 3rd.

Elytra fuscous, pubescent, somewhat widened near the apex ; keel
present at shoulder only, apical margin straight. Wings concealed by
the elytra, but attaining, however, half the length of the 1st abdominal
tergite, the reduction bearing much more on the posterior part than on
the anterior; the latter is as developed as the former which is consider-
ably reduced, thin and with scarcely perceptible veins (fig. 40).

Female. General shape as in 3, but without lateral spines on the
abdomen, 10th tergite very little narrowed posteriorly, furrowed in the
middle, with posterior margin straight and presenting 2 small tubercles

! Named in honour of Dr. A. Borelli, of Turin, who has had the kindness to examine

specimens of this species and to point out the differences between it and the small formg
of F. trispinosa. ' ' :
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Forceps long, stout, the branches triangular at base, denticulate at the
inner side, and presenting a rather long tooth near the apical fourth,
curved at apex (fig. 41).

Length of body, 3 17 mm., 218 mm. ; pronot.2-2 mm.; elytra3mm, ;
wings 2 mm.; forceps, ¢ 8 mm., @ 5 mm.

Individual Variations. The size is rather variable, from 155 to
18 mm. ; in the male, the forceps vary from 65 to 9 mm. in length,
but always preserve the same general shape and denticulation ; the
spines of the abdomen are rather inconstant, especially the 1st and
‘4th, the latter being almost always reduced to a tubercle as in the typical
specimen, whereas sometimes both of them are almost completely absent.

In some respects this species shows much affinity with F. lrispinosa
and its var. menor Burr ; it is about the same size and has the short
wings of the latter, but the forceps are quite different, more like those
of typical trispinosa, although showing important differences, such as
the presence of a basal crest and of a second internal spine.

Subfamily CHELISOCHIN AE.

Genus Chelisoches Scudder.

Chelisoches morio F.

_ Siju Cave, Garo Hills (S. Kemp and B. Chopra, Feb. 1922) ; 400 to
500 feet from entrance, 3 &, 4 Q; at entrance 1 Q.
A very common species already reported {rom different caves in
India. The cavernicolous specimens are absolutely similar to the
lucicolous ones.

Subfamily FORFICULIN AE.

Genus Timomenus, Burr.

Timomenus lugens Bormans.

Siju Cave, Garo Hills (S. Kemp and B. Chopra); at entrance, 1 3.
A lucicolous species, not uncommon in India, which had never
before been reported from caves,

APPENDIX.

Some of the descriptions I gave in my previous papers on Indian
cavernicolous Orthoptera require the following rectifications :—

Phyllodromia nigrocincta Chop., Mem. As. Soc. Beng. VI [1919],
p. 343. This species is an Ischnoplera as is clearly shown by the drawing
I gave of the venation of the wing (/. ¢., fig. ii) ; it seems rather closely
allied to I. cavernicola Shelf.

Thanks to Dr. R. Hanitsch, I have had the opportunity to study two
female specimens of Ischnoptera cavernicola Shelf from Jibong Cave
Sarawak). This species is much nearer to my I. nigrocincta than I
had thought ; the general colour and shape is almost exactly the same
but it can be readily distinguished by the shape of supra-anal and sub-
genital plates, as follows : '
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Supra-anal plate regularly rounded at apex, subgenital plate
short, with posterior margin weakly convex and presenting two
small lateral lobes near the base ... ... I. cavernicola Shelf.

Supra-anal plate slightly notched in the middle of posterior
margin ; subgenital plate somewhat elongate with posterior
margin sub truncate ... ... 1. magrocincta Chop.

Spelaeoblatta (?) caeca Chop., Rec. Ind Mus. XXII [1921], p. 512.
After a careful examination of the characters shown by this remarkable
Blattid, it seems evident that it cannot enter the genus Spelacoblatta
and even that it does not belong to the subfamily Blattinae. Its general
shape and, above all, the armature of the anterior femora recalls much
more the Pseudomopinae (Phyllodrominae). It must be considered
as a new genus of this subfamily, for which I propose the name T'yphlo-
blatta. This genus may be characterized as follows:—

Apterous, blind. Antennae very long, with 3rd joint much longer
than 2nd. Cerci long and slender. Anterior femora armed with a few
basal spines, followed by a series of spiniform bristles. No tarsal arolia.

Genotype : T'yphloblatta caeca Chop.
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EXPLANATION OF PLATE. IV

1.—Pycnoscelus striatus Kirby.—Top of the face, x 7.
2.—Pycnoscelus surinamensis L.—Top of the face, X 7.
3.—Diestrammena brevifrons friels, subsp. nov.—Frontal rostrum,
dorsal view, x 12.
4—1Id. Subgenital plate of female, X 12.
5.—Id. Epiphallus isolated, x 12.
6.—Diestrammena caeca, sp. nov. Head and thorax, lateral view,
x 10.
7.—Id. TFace, front view, X 10.
8.—Id. Frontal rostrum, dorsal view, x 12.
9.—Id. Labium, X 12.
10.-—Id. Subgenital plate of female, X 12.
11.-—Id. Posterior tarsus and spurs of tibia, internal view, x 7.
12.—Tachycines adelungs Chop. Subgenital plate of female, x 12.
13.—Id. Apex of ovipositor, X 12.
14.—Speonemobius decoloratus, sp. nov. Dorsal view of male, X 5.
156.—Id. Maxillary palpus, X 12.
16.—Id. External spurs of posterior tibia, X 12.
17.—Id. Internal spurs of posterior tibia, X 12.
18.—Larandopsis choprai, sp. nov. Head and thorax, dorsal
view, X 7.
19.—Id. Lateral lobe of pronotum, x 7.
20.—Id. External spurs of posterior tibia, X 12.
21.—Id. Internal spurs of posterior tibia, x 12.
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EXPLANATION OF PLATE. V

Fic. 22.—Kempiella longipes, sp. nov. Dorsal view of male, X 4.
,, 23.—Id. Maxillary palpus, X 12.
,, 24.—Id. Apex of abdomen of male, X 12.
,, 25.—Id. Genitalia of male, dorsal view, X 12.
,, 26.—Id. Base of anterior tibia, internal view, X 12.
,» 27.—Id. Anterior tarsus, X 7
,» 28.—Id. External spurs of posterior tibia, X 12.
;5 29.—Id. Internal spurs of posterior tibia, X 12.
,» 30.—Id. Posterior tarsus and spurs of tibia, internal view, X 7.
,» 31.—Id. Elytra of male dorsal view, X T.
»» 32.—Id. Pronotum and elytron of male, lateral view, X 7.
» 83.—~Id. Apex of abdomen of female, X 3.
» 34.—Id. Apex of ovipositor, X 17.
35.—Forcipula borellii, sp. nov. Anterior part of body of male,
X 7.
»» 36.—Id. Base of right antenna, X 12.
37.—Id. Lateral spines and tubercle of 4th to 6th tergites of
male, X 12. .
»» 38.—Id. Forceps of male, dorsal view, X 4.
»»1 39.—Id. Base of left branch of forceps of male, x 7.
» 4 40.—Id. Left wing stretched out, X 12.
»4 41.—Id. Forceps of female, X 7.
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RHYNCHOTA OF THE SIJU CAVE, GARO HILLS, ASSAM.

By Sranvey Kewme, Sc.D., Superintendent, Zoological Survey of India
with
DESCRIPTION OF A NEW SPECIES OF REDUVIID

By W. K. CamNa, B.A., British Museum, Nalural History.

Only four species of Rhynchota were found in the cave and two of
these, both of which are aquatic forms, cannot be regarded as part of
the cave-fauna proper. They appear merely to have wandered up the
stream which flows through the cave to the positions in which we found
them. Both were very scarce and I think it improbable that either of
them breeds in the cave.

The other two species are Reduviids with very long legs which inhabit
the cavern between 400 and 500 ft. from the mouth. They live and
breed freely in the total darkness of this cavern and form a small but
very striking part of its fauna.

Family HYDROMETRIDAE.

Metrocoris nigrofasciatus Distant.

1903. Metrocoris nigrofasciatus, Distant, Fascic. Malayenses, Zool. I, p. 257,
pl. xv, fig. 9. .

1910. Metrocoris migrofasciatus, Distant, Faun. Brit, Ind., Rhynch. V, p. 159,
fig. 86.

1918. Meirocoris nigrofasciatus, Paiva, Rec. Ind. Mus. X1V, p. 25.

This species, which is abundant in the stream leading from the cave-
mouth to the Someswari River, occasionally enters the cave itself and
swims up-stream for a considerable distance. We obtained specimens
at 300, 400 and 2,000 feet from the mouth.

In the cave the species is no doubt able to obtain a limited supply
of food in the form of dead prawns and drowned insects and arachnids.
It was, however, found only in very small numbers; I do not think it
ever breeds in subterranean waters and am inclined to regard it as a
mere straggler.

All the specimens in our collection are apterous and agree precisely
with Distant’s figure (1903) and with specimens determined by him.
The species was originally described from Peninsular Siam and has since
been recorded from Pahang in the Federated Malay States, from the
Dawna Hills and the Southern Shan States in Burma and from Naini Tal
in the United Provinces. Its occurrence in Assam, though no hitherto
reported, is thus by no means unexpected. _

Paiva’s Metrocoropsis femo ata,® described from macropterous speci-
mens from the Garo Hills, bears an exceedingly close resemblance to the

1 Paiva, Rec. Ind. Mus. XVI, p. 365, pl. xxxiv, fig. 5 (1919).
[ 93 ]
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macropterous form of M. nigrofasciatus and I believe that the two are
specifically identical. M. femorata is said to differ from M. nigrofasciatus
in the presence of teeth on the anterior femora, but this character, to
which generic significance is attributed, is, as Paiva remarks, found
only in males and in the collection of the Zoological Survey of India
there are no macropterous males of M. migrofasciatus for comparison.
Judging from the apparent identity of macropterous females of the
two forms, it seems evident that Metrocoropsis femorata is based merely
on macropterous males of Metrocoris nigrofasciatus. Whether the species
differs sufficiently from other members of the genus to justify generic
separation is a point on which I do not feel competent to express an
opinion : it is quite possible that Paiva’s Metrocoropsis is valid.

Family NAUCORIDAE.

Heleocoris sp.

A single specimen of this genus, which I am not able to determine
specifically, was found in the stream at a depth of 200 feet {rom the
mouth of the cave in subdued daylight. It had no doubt recently
wandered in from the outside and cannot be regarded as a member of
the cave-fauna proper.

Family REDUVIIDAE.
Subfamily EMESIN AE.

Bagauda cavernicola Paiva.
1919. Bagauda cavernicola, Paiva, Rec. Ind. Mvs, XVI, p. 366, pl. xxxvi, fig. 3.

This species was described from specimens collected by Mr. R. Friel
in he Siju Cave in 1917 1t has not been found in any other locality
but it may be expected that in due course it will be discovered in open
daylight. B. splendens, a near ally of B. cavernicola, lives among dense
vegetation at the edge of water.

At first sight both B. cavernicola and Myiophanes kempr, with their
narrow bodies and enormously long and slender antennae and legs,
present every appearance of adaptation to a cavernicolous existence.
This appearance is, however, deceptive, for both belong to a subfamily,
containing many out-door species, which is characterized by the great
length of these appendages.

The fact that increased length of leg and antenna is an adaptation of
many truly cavernicolous animals suggests that these two bugs, by reason
of their long appendages, found themselves at the time of their immi-
gration well suited to existence in the cave. There is no evidence that
they have been modified in response to their environment. Their eyes
are well formed and their colouration is normal, B. cavernicola being
in fact rather brightly pigmented.

Both species were common in ‘the cavern at 400-500 feet from the
mouth living in total darkness. They were found on the walls of the



1924.] Fauna of the Syu Cave. 95

cavern’ or on boulders, particularly on the underside of overhanging
portions. When moving they walk slowly and sedately with the four
posterior legs, holding the body horizontal to the surface and well elevated
from it. When at rest they often sway their bodies up and down with a
slow rhythmic movement—a feature frequently seen in Tipulids and
other long-legged insects. When disturbed they walk briskly away,
without any movement that could be called rapid, and though botb
species have well-formed wings we never saw a specimen fly. They
appeared to be quite indifferent to light and would remain motionless,
even for as long as five minutes, with a powerful lamp placed close be-
side them. In B. cavernicola the anterior femora are usually held straight
out in front, in line with the body; in M. kemp: they are generally
flexed backwards over the head.

The food- of the two species appears to consist mainly of the moths
T'inea antricola and Pyralts manihotolis and of a small spider Theridion
rufipes, particularly the two-last named.

Bugs of the genus Eugubinus, also belonging to the subfamily Eme-
sinae, are known to frequent spiders’ nests and webs. Gravely,! who has
studied the habits of a species found near Calcutta in webs of Cyrtophora
ciccatrosa, suspects that it eats the contents of the spiders’ cocoons and
records an instance of the spider eating the bug. In the Siju Cave the
bugs appear to have the upper hand, for though we found them eating
the T'heridion on more than one occasion, we never found a bug entangle |
in the ill-formed webs of the spider or being devoured by it.

The larval stages of both species were abundant and are freely eaten
by the adults. Cannibalism is probably common among the members
of the subfamily Emesinae: Distant? quotes an extreme instance des-
cribed by Heineken in the genus Ploearia.

I am indebted to Mr. W. E. China for drawing my attention to MM.
Alluaud and Jeannel’s account of the discovery of Emesine bugs belonging
to these same two genera, Myiophanes and Bagauda, in caves at Shimoni
and Kulumuzi in tropical Africa. Their occurrence in this situation is
extremely interesting, more particularly as neither of the genera had
previously been found in Africa. The species are Myiophanes spelun-
carum Jeannel and Bagauda tenebricole Horvath. Alluaud and Jeannel
remark® “ B. tenebricola est extrémement abondant surtout prés de
I’entrée de la grotte A (Kulumuzi). Il se tient sur les parois ou il déam-
bule lentement ; ses longues pattes et sa coloration lui donnent tout &
fait I'aspect des Lycoriides que I'on trouve & l'entrée des grottes pyré-
néennes. Il chasse d’ailleurs les Lépidoptéres ou les Nématoceres qui
essaient de s’abriter dans la grotte.” Of M. speluncarum Jeannel says*
“il se trouve plus profondement dans la grotte. Lorsqu’on Iefiraie
il s’enfuit et s’agite en méme temps d’'un extraordinaire mouvement de

1 Gravely, Rec. Ind. Mus, X1, p. 512 (1915).

8 Distant, Faun. Brit. Ind., Rynch. 11, p. 201 (1904).

3 Alluaud and Jeannel, Arch. Zool. Expér. Gén. (5) LIIL, p. 375 (1914),

4 Jeannel, Voyage de Ch. Alluaid et B. Jeannel en 4 frique orientale, Rés. sci., Hemipi.,
p- 153 (1919).
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va-et-vient trés rapide, véritable tremblement de grande amplitude a
cause de la longueur de ses pattes, qui le rend trés difficile a saisir.”

I have to thank Mr. W E. China for the following description of the
Siju My:ophanes.

Genus Myiophanes Reuter.

Myiophanes Reuter, Act. Soc. Sc. Fenn. XII, p. 337 (1883); Revue d ’Ent. 1887,
p- 166 ; Distant, Faun. Brit. Ind. Rhynch., 11, p. 204 (1904); Jeannel,
Voyage de Alluaud et Jeannel en Afrique Orientale, Hemipt. 3, p. 1563 (1919)

Type: M. tipulina Reut., Japan, China.

Myiophanes kempi, sp. nov., China.

Male —Head as long as the anterior lobe of the pronotum, brown
with two longitudinal fascia on each side of the anterior lobe and the
anterior margin of the posterior lobe, dirty white. Eyes black and
prominent. Rostrum brown, third joint subequal to, second a little
shorter than, the first which is distinctly incrassated. Antennz long
and slender, brown, the first joint clothed with long hairs, the remainder
with shorter hairs. First joint 10 mm. with the extreme apex dirty
white, second slightly longer with the extreme base whitish, third 1-3
mm., fourth 2 mm., pale. Pronotum brown ; posterior lobe with two
dirty white fascia converging anteriorly, almost meeting at the pronotal
constriction and then continuing on the anterior lobe as two narrower
shortly parallel fascia which diverge to the lateral margins about half
way tothe head; anterior lateral margins of the posterior lobe dirty
white. Hemelytra semitransparent uniformly very pale fuscous with
the nervures brown, extending slightly beyond the apex of the
abdomen. Anterior coxa equal in length to the pronotum, pale. brown
with the apex and a medial annulation obscurely paler ; anterior femur
7 mm., pale brown with the apex and two more or less obscure medial
annulations whitish ; anterior tibia 5-5 mm., pale brown with the base
whitish. Intermediate femur 12 mm., pale brown, the apical quarter
whitish within which is a medial dark brown annulation ; intermediate
tibia 19-5 mm., pale brown with the base whitish bordered narrowly
with dark brown. Posterior legs similar in colouring to the intermediate
ones but more longly pilose with the femur 15 mm. and the tibla 26-6
mm. Posterior tarsus less than 1 mm. Abdomen below and connexivur
creamy white irregularly speckled and splashed with black, abdo-
men above black. Genital segment with 3 pale yellow styles strongly
curved and almost contiguous at their apices.

The insect is more or less uniformly covered with long silky pale
brown hairs especially marked on the posterior femora and tibiae, where
the hairs are very long at the apex and base respectively and gradually
shorten towards the other extremities. The white annulations on these
legs give rise to whitish hairs. The posterior tibiae are slightly curved.
Length from base of rostrum to genital styles 18 mm. Pronotum
4 mm., hemelytra 13-5 mm.

Female —Similar to male but distinctly larger. Length from base
of rostrum to apex of abdomen 21 mm. Pronotum 4-5 mm., hemelytra
15-5 mm., post. femur 20 mm., post. tibia 31 mm.
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Habitat, Siju Cave, Garo Hills, Assam,! 450 to 500 feet from the
entrance.

Of the six specimens sent me for determination by Mr. Kemp only
one was a male.

This species is very near M. tipulina Reut. from China and Japan,
but may be distinguished by its greater size and the differently coloured
abdomen. It may be distinguished from M. karenia Dist. by its much
greater size, the white anterior lateral margins of the posterior lobe of
the pronotum, by the second joint of the antenns being slightly longer
instead of shorter than the first, greater pilosity, etc. M. greens Dist.
may be distinguished at once by the black and white annulated abdomen
and the whitish bases of the hemelytra.

! The specimen from Tura in the Garo Hills, recorded by the late Mr. C. A. Paiva as
Myiophanes greent Dist. (Rec. Ind. Mus. XVI, p. 366, 1919) clearly belongs to this species.
I have compared it with Siju specimens and can find no difference. The additional
record does not add much to the geographical range of the species, but indicates that the
form is occasionally found in the open. That it is rare outside the cave is suggested by
the fact that only a single specimen was obtained in the course of two and a half months’
intensive collecting in the neighbourhood of Tura. There are no caves near Tura. [S.K.]
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I. TIPULIDAE, TABANIDAE, ANTHOMYIDAE, ACALYPTRATE
MUSCIDAE AND PHORIDAE.,

By E. BRUNETTL

The few diptera from the Siju Cave, Garo Hills, Assam, submitted
to me for examination by Dr. Annandale comprise species of Tipulidae,
Tabanidae, Anthomyidae, Acalyptrate Muscidae and Phoridae. The
most interesting are the two tipulid forms and the tabanid Haematopota
annandale: Ric., d single &, this sex not having previously been noted.

It is curious that these three species were captured at a much greater
distance from the entrance of the cave than the others. Tipulidae are
unusual occupants of caves, yet the two species here noted were taken
at approximately half and three-quarters of a mile respectively from
the entrance, to which distance of course no light could possibly
penetrate. Tt also seems too far in for accidental occurrences, the
natural inference being that they are regular inhabitants of the cave.!
Prof. Bezzi notes five genera of this family as having been captured in
caves, Pachyrhina, Limnobia, Dicranomyia, Trichocera and Ulomorpha,
his records being mostly from localities in Italy and South France, and
he states that tipulid larvee have been found there as well as adults.

Prof. Bezzi’s two short papers on cave diptera® may be recommended
to students of this subject but it may be noted that many of the species
therein recorded are from “ grottos.”

TIPULIDAE.

Rhamphidia sp.

A single Q in indifferent condition very near my R. ¢nconspicua and
of the same size, but differing in the antenns not becoming setiform
towards the tip. Taken 2,000 feet from the entrance of the cave.

Troglophila,® sub-gen. nov.

A new subgenus of Limunophila. Antennse very long, filiform,
shortly pubescent throughout. Wings with four posterior cells, veins in

1 Thig, however, seems to us unlikely, see noto on p. 14. [S.K. and B.(C.]
2 Revis. Ital. di Speleologia 1 (1903); and Atte Soc. ftal. Sci. Nat. XLVI (19073,
3] have to thank Mr. Edwards for suggesting this name.

[ 99 ]
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apical part of wing each with a row of fine hairs ; subcostal and marginal
cross-veins present ; arculus complete (¢.e., the small cross-vein forming
basal sides of both basal cells), posterior cross-vein some distance before
base of discal cell.

Limnophila (Troglophila) cavernicola, sp. nov.

&. Head pale brownish grey ; a short row of long fine hairs on frons
towards eye-margins. Antennal scape pale yellowish, 1st joint short,
cylindrical, 2nd considerably rounded, almost’ globular; flagellum of
12 extremely long and slender joints, blackish, with fine, close grey
pubescence ; whole antenna distinctly longer than whole body ; palpi
black, 1st joint yellowish. Back of head yellowish.

Thorax pale brown yellowish, the hinder part of the dorsum forming
two large swellings ; scutellum comparatively large, hind margin with
short, stiff black hairs; metanotum with a slight brownish tinge.

Abdomen dull ochraceous brown, a little blackish basally (tip missing) ;
pubescence soft, whitish. Belly yellowish.

Legs. Coxae, trochanters and base of femora pale yellowish, changing
to dull brownish, the tibiae, perhaps, rather darker than tarsi. One
very minute tibial spur.

Wings. Auxiliary vein ending almost exactly ifi middle of costa
with subcostal cross-vein immediately before its tip : 1st vein ending
at three-fourths of the wing, 2nd vein beginning some distance before
tip of auxiliary, forking well beyond origin of 3rd vein, the branches
nearly parallel ; marginal cross-vein just beyond base of upper branch,
joming lst vein some distance before the tip ; 3rd vein beginning a
little beyond half-way between base of praefurca and forking of 2nd
vein, running, after its basal flexure, absolutely straight to wing-tip.
Anterior cross-vein almost in a line with basal section of 3rd vein, the
three branches of 4th vein practically parallel with 3rd and equidistant
from each other. Discal cell rather small, 5-sided. Posterior cross-
vein much before discal cell, 5th vein nearly straight, 6th slightly sinuate,
ending opposite base of discal cell; Tth straight, ending opposite base of
2nd vein : hinder angle of wing moderately developed. All the veins
with a row of conspicuous, fine long hairs on upper and lower sides of
wing : halteres dirty brown.

One 3 taken 3,600 feet from the entrance of the cave. Long. about
3-3% mm.,

The venation of this species is very much like that of my Limnophila
glabra except that the upper branch of the 4th vein is not forked, and
the posterior cross-vein is situated some distance before the discal cell.
The hairy veins are of course also distinctive.

TABANIDAE.

Haematopota annandalei Ric.

One 3. Antennal 3rd joint dull yellow brown ; the extensive larger
front facets of eyes red brown ; frontal triangle whitish-grey dusted ;
lower part of frons and upper part of face jet-black ; rest of face whitish,
with white pubescence ; palpi-pale cream yellow ; proboscis black.
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Thoraz black, a pair of faint, median greyish stripes on anterior
margin ; hind margin of dorsum and base of scutellum narrowly and
irregularly grey.

Abdomen black, hind margins of segments narrowly orange yellow ;
2nd and 3rd segments more or less similarly coloured on extreme side
margins. Pubescence of abdomen black on dorsum, intermixed with
whitish hairs at sides of segments.

Legs black ; the pale rings very weak though obviously present ;
fore tibiae rather broadly pale at base, two rings on the middle tibiae,
the traces of the same on the hind pair much weaker than on middle

air.
F Pubesence of legs black, rather coarse and conspicuous, very short
on inner side of fore femora, inner and hinder side of fore tibiae, upper
side of middle femora and on basal third of upper side of hind femora.

Wings a trifle darker than in Q, pattern practically exactly similar.

Described from a single 3 in good condition in the Indian Museum.
Taken 1,200 feet from the entrance of the cave. Long. 9 mm.

An uncommon species, of which the 3 apparently has not been seen
before. Its appearance in a cave at such a distance from the entrance
is interesting, and must surely have been accidental.

ANTHOMYIDAE.

Pegomyia kempi, sp. nov.

3 Q. Head. In 3 eyes absolutely contiguous for several facets,
in some specimens just perceptibly separated ; vertical triangle very
elongate, black above but light grey below ocellar triangle : latter with
a pair of long bristles and a few additional stiff hairs ; vertex with several
long bristles of varying length. Frons triangular, mainly whitish grey,
central part yellowish ; 4 pairs of fronto-orbital bristles quite obvious
though, of course, almost contiguous. Antennz black, 2nd joint with
usual short black bristly hairs and a single long erect bristle ; 3rd joint
black, dark grey dusted, arista microscopically plumulose. Face moder-
ately light grey dusted ; proboscis blackish, nearly bare ; labella brownish
yellow, with a few pale hairs ; palpi of moderate size, black, almost
cylindrical but slightly widening to tip, bearing a few stiff hairs. Oral
vibrissae strong, about six additional bristles on cheeks. Occiput dark
grey, with very short black bristles, slightly concave and not projecting
behind eyes in profile on upper half but narrowly so on lower half.
A row of short black bristles on upper occipital margin.

In Q, frons slightly wider below than above, nearly one-third of
width of head just above level of antennz; frons and face wholly whitish-
grey dusted, the broad centre of face yellowish, the side-margins dull.
One pair of strong and one pair of weak ocellar bristles ; two pairs
of vertical, inner pair divergent, outer pair convergent; one pair of
.divergent post-vertical ; one pair of weak ones in middle of frons; five
pairs of fronto-orbital. Almost all these bristles can be found in the 3.

Thorax moderately dark whitish grey to yellowish grey, varying in
intensity, with four equidistant, narrow longitudinal blackish stripes
from anterior to posterior margin, the outer ones placed on side-margins
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of dorsum and more or less continued along sides of scutellum. Pleura
moderately dark grey, with whitish grey reflections ; scutellum concolor-
ous with thorax, with sides and central basal part more or less blackish :
metanotum wholly ash-grey dusted. 1 humeral bristle, rather weak, 1
resutural strong, 1 strong supra-alar, 1 strong and 1 weak post-alar ;
5 dorso-central (two before and three behind suture); 1 pair of addi-
tional comparatively weak bristles between (but slightly in advance
of) 2nd pair of dorso-central. One pair' of intra-alar, rather long but
fine (the 2nd in a line with the 2nd dorso-central behind suture). A
row of 4 fine, moderately long pre-scutellar, rather weak but obviously
longer than the general pubescence. 2 pronotal, 2 notopleural ; a per-
pendicular row of about 6 strong ones on mesopleura; 1 strong one
on anterior upper corner of sternopleura, 2 strong ones (one above the
other) on its hind upper corner, with one or two long fine ones below
them ; lower part of sternopleura with dense long bristles. 1 long, strong
scutellar bristle on each side-margin a little beyond base, a strong,
decussate, apical pair and a very much weaker, sub-apical reclinate pair.
Whole thorax with fine moderately long bristly hairs standing up
above the general, somewhat sparse pubescence of short stiff hairs.

Abdomen mainly dark grey, lighter on 2nd segment but apparently
more or less blackish towards tip in individuals. Fine, rather long
bristly black pubescence; 2 or 3 long bristles about the basal corners
of 2nd segment, and a row of several similar ones towards hind margins
of each segment. Belly dark grey, with short, black bristly pubescence
which islonger on the genital region.

Legs. Coxae ash grey to dark grey, more or less orange towards
tips ; femora and tibiae all orange ; tarsi dull yellowish grey, fore coxae
with a row of long black bristles on front side, posterior pairs with similar
bristles on outer side. Fore femora with considerable black bristly
pubescence varying in length, on outer side. Middle pair with very
short black, minute stiff hairs and about three long bristles on basal
half of under side ; also three on hinder side at tip. Hind pair with
several very long bristles above towards tip and about 3 to 6 on outer
(almost on upper) side, equidistant, on apical half. Fore tibiae with
rows of microscopic bristles, 1 strong one at middle and 1 at tip on outer
side : middle pair with a row of 4 or 5 on hinder side, tip with a circlet
of several (about 5 or 6) : hind pair with 1 below middle on front side ;
a row of 4 on middle half of outer side, placed a little towards hinder
side ; 1 at middle and 1 at three-fourths on hinder side ; tips with a circlet
of 3 moderately strong ones, placed approximately on front, outer and
hinder sides.

Wings clear, barely yellowish basally ; halteres whitish yellow ;
squamae very pale yellowish grey with pale orange margins and fine
short pale fringes. Long. about 6 mm.

Described from 5 33 and 2 QQ taken 450 to 800 feet from the
entrance to the cave. Types in Indian Museum, cotype & and Q in
British Museum.

! In some specimens three intra-alar bristles are present, in which case it is the 3td
{the hindermost) which is in a line with the 2nd dorso-central behind suture,
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MUSCIDAE ACALYPTRATAE.

Limosina ornata de Meijere.

Several specimens taken 450 to 500 feet from the entrance of the
cave agree exactly with de Meijere’s description, some paler ones being
obviously immature.

Limosina notatipennis, sp. nov.

~ & Head dull yellowish. Frons rather bright yellow; antennsz
dull brownish yellow, 3rd joint rounded, shortly pubescent, arista three
times as long as antenna, finely plumose. A pair of ocellar Lristles, a
pair of convergent vertical ones with a rather diverging pair just behind
them. Two fronto-orbital each side at about middle of eyes; four
medium sized facial bristles. Oral vibrissae long ; lower part of head
dull yellowish brown, proboscis black.

Thoraz dull nut-brown, with rather sparse, very short pale hairs.
One strong post-humeral, placed well backwards and inwards on dorsum ;
suture not traceable ; hinder pair of dorso-central bristles present, also
some marginal bristles in neighbourhood of base of wing. Scutellum
slightly paler; a pair of apical and of marginal bristles, all well separated.

Abdomen blackish, with fine soft pubescence.

Legs dull brownish yellow ; femora with a row of fine stiff, moderate-
sized bristles. Middle tibiae with three or four moderately strong
bristles on outer side, situated from after the base to beyond the middle ;
also two strong, diverging preapical ones ; a conspicuous row of shorter
stiff bristles on about apical half on inner side. Hind tibiae with a
row of fine, long bristly hairs on outer side.

Hind tarsi with 1st joint distinctly dilated, rather short ; 2nd slightly
wider than remainder.

Wings grey, a little darker anteriorly down to 3rd vein ; costa with
short, fine bristles to tip of 3rd vein. A transverse band composed of
three nearly clear spots in a line, separated by 3rd and 4th veins, the lower
spot just clear of the abbreviated 5th vein. An outer more distal pale
band leaving wing tip broadly grey. A pale spot in costal cell just
before tip of 1st vein, which latter ends at one-third of the wing ; 2nd
vein ending fractionally beyond middle of wing, 3rd ending a little
before tip, 4th ending (or becoming suddenly faint) a little beyond half-
way from end of discal cell to wing margin ; 5th ending (or weakened)
a little sooner ; 6th weak but nearly reaching wing-margin. Halteres
whitish. Long. 1 mm.

Described from a single specimen, apparently a J, taken 400 feet
from the entrance to the cave. In the Indian Museum.

Limosina tenebrosa, sp. nov.

Sex uncertain. Head blackish brown ; sides of frons paler dusted
about the middle. Antenns blackish brown, 2nd joint with two or
three, very long, fine bristles above and below ; arista about 3% times as
long as antenns, shortly and closely plumulose. Ocellar bristles of
moderate size ; inner pair of strong vertical ones widely separated, con-
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vergent : outer vertical pair nearly on eye-margins ; a post-vertical con-
vergent pair close to and almost just behind latter ; two pairs of fronto-
orbital at about middle of eye and nearly on a level with the four pairs
of frontal bristles. Oral vibrissa strong, a smaller one below it, one
strong genal and several smaller ones in an irregular row behind it,
Isolated bristly hairs on face and cheeks.

Thorax cinereous grey, with very short pale yellowish hairs; pleura
whitish-grey dusted. One humeral bristle, one pre-alar, two post alar;
some stronger bristly hairs or fine, weak bristles along sides of dorsum
and above bases of wings. Scutellum very large, nearly half as long as
thorax, distinctly paler in colour, practically bare; a bristle en each
side-margin before middle and a wide-apart apical pair, all the bristles
long.

Abdomen uniformly blackish brown, pubescence short, inconspicuous;
2nd segment fully as long as 3rd and 4th together.

Legs mainly rather dark brown ; fore coxe on inner side, and some
parts of all the tarsi considerably yellowish, hind metatarsi slightly
widened on inner side, less than half as long as 2nd joint. Middle tibiae
with two bristles on outer side ; the first well beyond base, the other well
before tip.

Wings pale grey ; costa finely ciliate to tip of 3rd vein ; ambient
vein with usual microscopic fringe ; 4th and 5th veins faintly traceable
to wing-margin, halteres blackish. Long. 1} mm.

Three specimens, taken 200 feet from the entrance of the cave. Type
and other specimens in Indian Museum.

Phyllomyza tenebrosa, sp. nov.

Q. Head black, in certain lights frontal triangle and side margins of
frons rather broadly shining: ocelli shining brown. Antenns black,
narrowly orange at base ; 2nd joint subtriangular with very long bristles,
above and below ; 3rd joint large, sub-quadrate with .rounded angles,
orange, but broadly black above and at tip. Proboscis blackish brown,
apparently of coarse texture, pointed, as long as height of head ; palpi
large, subspatulate, black, pubescent. Face dull yellowish brown;
foveae very broad, moderately deep ; the median partition low. Cheeks
in profile extending downwards about one-third to one-fourth height of
eyes. Occiput nowhere extending beyond hind margin of eyes, slightly
concave, practically bare of conspicuous hairs. One pair of ocellar
bristles ; 2 pairs of vertical, well separated (inner pair behind ocellar
tria.ngle, outer pair towards sides of vertex), both converging ; 1 pair of
post-vertical, diverging ; 3 pairs of fronto-orbital, two lower, smaller
converging pairs (? cruciate). Oral vibrissae rather strong, a 2nd bristle
less strong -and a row of small genal sete; 2 or 3 strong bristles each
side on hind corners of jowls.

Thorax dull black, microscopically punctate, and with minute yellow

pubescence, rather closely beset with minute black bristles. 1 humeral
brlstle 2 post-humeral (the lower one near extreme side margln of dorsum);
1 pre- sutural 2 supra-alar; 2 post-alar. The last two pairs of dorso-
central bristles present and some longer bristles towards hinder partof
dorsum. Pleura dark grey-black ; sternopleura with one long bristle
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Scutellum blackish, microscopically punctate, a long bristle at middle of
each side-margin and a pair of convergent bristles at tip.

Abdomen black with fine short rather sparse pubescence ; hind max-
gins of segments almost imperceptibly pale; fine black, very short
bristly pubescence and longer bristly hairs towards, but well clear of
hind margins of hinder segments. Ovipositor telescopic, moderately
elongate, terminal lamellee dull orange, pubescent. Belly dark grey,
with a little black pubescence.

Legs mainly black ; knees, fore tibiae narrowly and posterior pairs
broadly at tips, also all tarsi wholly yellowish.

Wings nearly clear, microscopically setulose, causing considerable
iridescence : several rather strong bristles varying in length at base,
including one long one well before humeral cross-vein. Auxiliary and
Ist longitudinal veins united ; costa finely and shortly setose to tip of
Ist vein, beyond this point only microscopically so to tip of costa ; 2nd
and 3rd veins parallel, latter vein ending exactly at wing-tip, 4th vein
practically parallel with 3rd. 2nd basal cell rather small but distinct ;
anterior cross-vein just before middle of discal cell, latter with its outer
side perpendicular; 6th vein indistinct. Halteres blackish. Long.
about 24 mm.

Described from a single specimen taken 450-500 feet from the
entrance of the cave. In the Indian Museum.

Idypaspistomyia latipes Mg., var.

Q. Head. Frons fully one-third width of head with approximately
parallel sides, very dark brown, with vertex, ocellar triangle, broad side-
margins and a rather wide median linear space whitish grey. Antennae
with 1st joint very small, 2nd sub-triangular, 3rd large, thick, oval;
arista dorsal, black, practieally bare. Face small, yellowish ; mouth-
opening much produced ; proboscis rather long, somewhat chitinized,
cylindrical, tapering, nearly bare; apparently geniculate near base
and well before tip. Palpi large, distinctly clavate, yellowish, with
some black bristles. Head below eyes moderately produced along its
whole width, rather angular in front and behind (in profile) with a row
of marginal moderate-sized bristles, which is continued up the lower
margin of the face without any definite stronger oral bristle. Occiput
moderately produced behind eyes only on its lower half, with a definite
marginal fringe of bristles on its outer edge. A pair of small ocellar
bristles with a pair of cruciate, rather small vertical ones just behind
ocellar triangle ; a fairly strong divergent post-vertical bristle a each
inner corner of each eye ; 4 fronto-orbital bristles.

Thoraz yellowish-grev dusted ; dorsum wholly uniformly covered
with very short black bristly hairs; pleura blackish. T humeral, 1
notopleural, 2 post-alar towards hind corners of dorsum. Scutellum
concolorous with thoracic dorsum, with a long bristle at each basal
corner and an apical pair.

Abdomen conical, darker than thorax, or blackish with a little sparse
black pubescence : ovipositor cylindrical, concolorous, moderate-sized ;
belly blackisk.

Legs blackish ; posterior tarsi, except tips, dull yellowish.
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Wings clear ; humera] cross-vein faint but obvious ; costa weakened but
not fractured there and bearing, to this point, a definite row of fine black
bristles ; auxiliary and 1st veins united, costa distinctly fractured imme-
diately before tip of 1st vein ; bearing from this point to its tip the usual
fringe of minute bristly hairs. 2nd, 3rd and 4th veins practically parallel,
all distinet to wing-margin, 4th not obviously less distinet. 2nd basal
and discal cells very clearly united, anterior cross-vein just beyond
middle of latter ; the two cross-veins slightly nearer together than dis-
tance of posterior one to wing margin. Anal cell apparently absent!;
halteres whitish.

Described from a single Q taken 400 feet from the entrance of the
cave. The species is included in the Kertesz Palaearctic Catalogue under’
Desmometopa. 1 have to thank Mr. J. E. Collin for the identification
of the species. The specimen differs from the typical form of the
species in the unstriped thorax, the rather darker anterior part of the
frons and the face, and in the dark front coxae.

PHORIDAE.

Conicera kempi, sp. nov.

Q. Head wholly dull black; mouth-region brownish yellow; 3rd
antennal joint very large, almost pear-shaped, with pointed tip, micros-
copically setulose ; arista three times as long as joint, apical, absolutely
bare. 1 pair ocellar bristles, 1 vertical pair near eye-margins ; an upper
frontal row of four bristles, the middle two much larger than the others ;
a lower frontal row of middle pair only.

Thorax dull black, with uniform microscopic recumbent dark brown
bristly hairs; side-margins of dorsum with several bristly hairs from
humeri to posterior calli. The hinder pair of dorso-central bristles
present, long, fine, converging. Scutellum with one pair of apical, con-
verging bristles.

Abdomen dull black, tip of last segment and the (mostly hidden)
genitalia pale brownish yellow.

Legs pale brownish yellow. Fore tibiae on front side with a row of
fine bristles on apical three-fourths, and a longer one well after the base :
middle tibiee with a long strong one on front side after the base, also
one pre-apical, one on outer side at first third of the length, a long
apical one and a smaller one : hind tibiae with a fairly strong one beyond
the base on outer side or almost intermediate between outer and hinder
sides ; hinder side with one at first third of the length and another at two-
thirds ; one long and one shorter apical bristle. Hind metatarsi about
two-thirds as long as tibiae and nearly as long as rest of tarsi.

Wings. Costa with fine short bristly hairs to tip of 3rd vein, ex-
tremely inconspicuous ; 1st and 3rd veins very distinet, not parallel with
costa ; tip of 1st meeting latter beyond half-way between humeral cross-
vein and tip of costa. The four weak veins on disc of wing distinct,
approximately equidistant. Halteres black, clubs large. Long. 2 mm.

Six Q. Taken 400 to 500 feet from the entrance of the cave.
Type in Indian Museum, cotype in British Museum.

1 Difficult to ascertain with certainty, both wings keiny partially folded at this spot.
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II. CHIRONOMIDAE.
By F. W. EpWARDS.

Atrichopogon cavernarum, sp. nov.

Q. Head yellow. Eyes quite bare, in contact for a long distance
above the antennae. Proboscis nearly as long as the eyes. Palpi with
the second segment only slightly enlarged, the two terminal segments
together almost as long as the second. Antennae with the scape yellow,
sharply contrasted with the black flagellum ; segments 1-8 of flagellum
almost globular, together scarcely longer than the combined length of
segments 9 and 10 ; hair-whorls rather dense and about twice as long as
the short segments ; terminal segment with well-marked stylet.

Thorax almost uniformly light brownish yellow, scutellum paler,
almost white. Mesonotum scarcely shining. Bristles all yellowish ; six
long ones, alternating with short ones, on the margin of the scutellum.
Abdomen with the tergites brownish, pubescence and venter yellowish.
Legs entirely yellow, tarsi somewhat darkened, but uniformly, the last
segment not darker than the rest. First hind tarsal segment about
2'5 times as long as the second. Claws simple. Hind tibiae with 5-7
long bristles. Wings with a slight but rather distinct greyish tinge.
Macrotrichia numerous on the apical half of the wing, and towards the
lower border. Venation almost as in 4. rostratus (Winn.). Stem of
median cell about half as long as the cross-vein. Cu forking below the
tip of the first radial cell. Cul straight, making an angle of about 100°
with Cu. An almost reaching Cu2, then suddenly curved downwards
for a short distance. Halteres with yellowish stem and whitish knob.
Wing-length 2'8 mm.

3 Resembles the @, with the following exceptions : Flagellar seg-
ments 1-9 scarcely darkened, the plumes yellow at the base, dark apically,
on each segment ; 10 about one-third as long as 11, which is equal in
length to 13, and slightly longer than 12. Hypopygium yellowish ;
ninth tergite broadly rounded apically ; claspers gradually tapering,
blackened on the apical third; tips simple, rather bluntly pointed.
First hind tarsal segment scarcely more than twice as long as the second.
Wings much narrower. than in the @, entirely devoid of macrotrichia.
Cross-vein more oblique than in the @ ; Cu forking a little more distally ;
Cu2 not quite so straight, making an angle of about 120° with Cu.

Siju Cave, Garo Hills, Assam, Feb. 1922 (S. Kemp and B. Chopra).
Numerous specimens (3 Q) found at distances of 100 to 500 and 1,700 ft.
from the entrance. Cotypes in the Indian Museum and the British
Museum.

The British Museum also possesses a series of specimens of the same
species! collected in Batu Cave, 7 miles from Kuala Lumpur, Federated
Malay States, Dec. 1896 (H. N Ridley). A note by the collector states
that they were from the inferior of the cave, about a mile from entrance,
living in complete darkness. The flies are mentioned by Mr. Ridley

! The tenth flagellar segment of the ¢ antennae is shorter in the Malayan specimens
than in those from Assam, being only a quarter as long as the eleventh. No other differ-
ences are apparent. H2
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in his paper on the caves of the Malay Peninsula® as follows : “ Diptera.—
A very small fly (family Chironomidae, gen. et sp. nov., closely allied"to
Ceratopogon) was exceedingly abundant in places where bats were plenti-
ful, so much so as to be quite a nuisance. It apparently bred in the bat
guano.” The bats referred to were mostly fruit-bats of the genus
Cynopterus.

A. cavernarum is closely allied to, and may perhaps be identical with
A. rhynchops (Schiner) insufficiently described from Sydney, N. S. W.
It is also very nearly related to 4. flavellus Kieffer,® and 4. jacobsont
(de Meijere) ; from the former it differs in its black flagellum and conspi
cuously darkened abdomen, and from the latter in its larger size and
relatively longer second hind tarsal segment, that of 4. jacobsons being
according to de Meijere only one-third as long as the first. It is note-
worthy that both 4. flavellus and A. jacobsons have been recorded as
settling in large numbers on the leaves of trees.

1II. DOLICHOPODIDAE.
By C. G. Lams, M.A., D.Se.

Hercostomus Loew.

Hercostomus praetentans, sp. nov.

The following description is based on a single male specimen which
was captured by Dr.S. Kemp and Mr. B. Chopra in the Siju Cave in the
Garo Hills, Assam, about 450 feet from the entrance. Whether it is a
true cavernicolous species or not must await further investigation ; on
the one hand the chitin is well developed though it is of a somewhat
abnormal colour, all very dark bluish black, and all the ocular
apparatus is fully present; on the other hand the remarkably large,
pale ocelli, the excessive size of the chaetotaxic protecting bristles, and
the remarkable elongate front tarsi provided with long hairs, are
possible developments correlated with cave-dwelling habits, at least
for part of the life of the insect.

The systematic position of the species is not very satisfactory. Its
main characters lead to Hercostomus (sens. lat.), and in any case it is a
member of the complex near that genus and Hypophyllus. It possesses,
however, certain structural peculiarities that would fully warrant the
erection of a new genus should related forms ever come to hand. The
face is very different from that of a normal Hercostomus (fig. 1) ; it is
very narrow and almost quite parallel, and is entirely silvery : the
frons is also narrow. Aldrich describes a H. latipes from St. Vincent,
(Trans. Ent. Soc. London, 1896, p. 311, see also Becker, Dipterolog.
Studien, Zool. Bot. Gesell. Wien., XIII, 1921, p. 33) in which the face is
abnormally narrowed, though nothing like so much as in the present
species. The frons is also unusual inasmuch as the area from just .
in front of the median ocellus to just beyond the antennal bases is very
deeply sunk, forming a sort of crevasse from the base of which spring

! Rept. Brit. Ass., Bristol 1898, sec. C, p. 580.

® Dr. S. W. Kemp has kindly sent mo specimens of 4. flavellus for comparison with the
new species, ‘ s
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the long flattened first antennal joints. In the present specimen some
of this sinking is no doubt due to the somewhat shrivelled condition
of the head, an accident so common, unfortunately, in the family.
But this can only account for a somewhat exaggerated narrowing of
the crevasse, as the general structure of the froms and the exceptional
form of antennal joint are only consistent with a deeply furrowed frons.
In Hercostomus (Gymnopternus) chalybeus Wied. there is an approach
to the curious triangular plate-like first joint, and that species has also
a somewhat narrow and silvery frons, though it is not at all depressed.
Another remarkable_character is the form of the ocelli ; these are very
large, but almost coplanar with the rest of the surface, not rounded as
usual ; they are very translucent, and in spite of their size, the hind
ones are very difficult to see, they are inserted well over the vertical
ridge so that they look more or less backward.

The extraordinarily differentiated front tarsi (fig. 2) are quite ex-
ceptional in the genus : they certainly give one the impression of being
tactile organs. In Aldrich’s H. latipes we also find enlarged front tarsal
joints, but they are the second, third and fourth. The remarkable front
foot might denote relationship to Hypophyllus, but the hypopygium
is quite of the Hercostomus character. It is sessile (fig. 3) and elongate,
and has very small terminal lamellae, which agree with the description
of those of H. latipes : greatly reduced lamellae occur also in H. germanus
Wied. The adherent 8th segment is here very inconspicuous, being
completely fused on to the rest of the hood, and having practically the
same texture. The most aberrant character of the abdomen is the ex-
cessive elongation of the last terminal segment, which forms a projecting
tail ; this feature is almost, if not quite, unique in the family.

DESCRIPTION.

Head.—In top view the eyes are rounded in profile and are clothed
with dense pale stubbly hairs. The frons
is parallel-sided from the level of the
front ocellus to that of the antenns, and
the whole, including the eye-margins, is

> covered with brilliant silvery dust ; that

.' portion of the frons has its base deeply

sunk, thus forming a longitudinal crevasse

from the base of which arise the antennee.

The vertical ridge is more blackish sil-

very : the ocellar bristles are very stout

and long, and are inserted almost on the
vertical ridge itself. The single pair of
vertical bristles is strongly crossed, in-
serted a little down the back of the head,
and very close to the eye-margins. The
front ocellus is very large, nearly flat,
and of a pale glassy brown colour; it

‘ 1. ' occupies nearly half the breadth of the

Fia, 1. Hercostomus practentans, frons. The hind ocelli are also large and

sp. nov. Head. flat, but are singularly inconspicuous;
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they lie very near the eye-margins between the bases of the oceller
and vertical bristles. The antennae are best seen in this top view;

' 7. 7. |

F1e. 2. Hercostomus praetentuns, sp. nov. Front tarsus.

the first joint (as usual, bristled above) is long and much flattened,
about one-third of it is hidden in the crevasse ; it is black except for
the upper surface adjacent to the second joint, and the small and
narrow thumb ; these are orange. The second joint is of normal form
and bristling, it clasps the third joint, the inner lobe being much
larger than the outer; in colour it is blackish orange, the inner clasp
being more orange. The third joint is as figured, it is blackened and
covered with pale pollen, and is densely though shortly pubescent at
the tip. The arista has a stout black basal joint, and a dark orange
flagellum, which tapers quite uniformly from base to tip ; it is pubescent,
and the pubescence is much more conspicuous on the tapered distal por-
tion. The front view of the head is shown in a somewhat diagrammatic
manner in fig. 1, the exact outline cannot be given owing to shrinkage,
which has caused the eye-margins to curl over and closely fit on to the
thorax, so that in side-view the post-ocular fringe is quite invisible.
The palpi are bright orange with several black terminal bristles ; the
proboscisis also yellow, but its edge is bordered with a dark band on which
is a uniform belt of stout dark bristles.

Thorax.—The dorsum is entirely bluish black but is lightly dusted ;
this dust is absent on a well defined narrow line between the acrostichal
bristles, which line is very conspicuous in front. The acrostichal
bristles are in five well marked pairs, with two smaller more hair-like
pairs in front. Including the prescutellars there are six pairs of dorso-
centrals which are all collinear, lying on two somewhat divergent
straight lines. The pleuron is coloured like the dorsum, but is duller
and more dusted, it is also narrowly splashed with orange along the
sutures, while the actual humerus and the spiracle are all orange.
Similar ill-defined orange patches occur on the thorax at the wing
insertions. The smooth matt scutellum is the same in colour as the
dorsum ; its margin follows a curve nearly parallel to the thoracic
boundary, and it bears the usual large bristle-pair at the outer angles,
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together with a small hair between each bristle and the base. The
thoracic chaetotaxy is normal, but all the bristles are very strongly de-

veloped.

C 1. m.oan. .

Y. 3.— Hercostomus praetentans, sp. nov. Terminal segments of abdomen.

The wings (fig. 5) are quite glassy with pale brown veins ; there is a
distinct costal swelling, and a knob at the beginning of the third vein ;
the costa has black bristles, and the hind margin of the wing is provided
with unusually long ciliation. The squama is bright yellow with long
dark brown fringes and a few extra shorter hairs : the fringes are not
spread out fan-wise, but form brushes of nearly parallel hairs. The
haltere is entirely pale yellow.

1. m.m.

F1c. 4.—Hercostomus practentans, sp. nov. Antenna.

The legs, including the front coxa, are entirely yellow except as fol-
lows ; mid and hind coxa slightly suffused with the pleural colour ; last
four joints of mid tarsus browned ; the hind femur with a conspicuous
blacked spot on the tip ; the end third of hind tibia and the whole of the
tarsus blackened. The chaetotaxy is not very strong ; the front tarsus
is shown in fig. 2, it is provided with a perfectly even inferior pectination
as shown in the small figure; the front coxa has about six terminal
bristles ; the tibia and femur are about equal in length, each being about
two-thirds of the length of the first tarsal joint, while the coxa is about
two-thirds the length of the femur. In the middle legs, the coxa has a
single outside bristle ; the femur has a hind pre-apical remote from the
tip the tibia has three anterior-superior and two posterior-superior
bristles, and a very strongly developed terminal crown ; the first tarsal
joint is about as long as all the others taken together, and the whole
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tarsus carries a long regular bristly pectination beneath. In the hind
legs the coxa has one outer bristle ; the femur carries a stout a.nterior
pre-apical, inserted about one-fifth of the total length from the tip ; the
tibia has three anterior-superior bristles on its upper half, and four
equally spaced posterior superior bristles, the last bristle being the sole
representative of the terminal crown ; the first tarsal joint is about half
the length of the second, which is somewhat longer than the remaining

three taken together.

S ——

—

wlmm.
Fia. 5.—Hercostomus praetentans, sp. nov. Wing.

“The gbdomen is bluish black like the thorax and is also lightly pol-
linated with silvery dust. The marginal bristles are very long, completely
overlapping to the next segment ; the sides of the basal segment carry
conspicuous outstanding bristles. The remarkable terminal segment is
shown in fig. 3. The sessile hypopygium is not very highly chitinised ;
1t is brownish in colour, more yellow distally. The tiny terminal lamellae
are yellow with a few black bristly hairs ; the hooked inner appendages
are also yellow.

Size 53 mm. Wing 3} mm.

Type in the Indian Museum.

IV NYCTERIBIIDAE.
By Major W 8. Parron, I.M.S.

Nycteribia (Acrocholidia) euxesta (Speiser).

Specimens of this species were found on all the bats obtained in the
cave : on Oynopterus sphinz gangeticus at 400-500 feet from the entrance,
on Rhinolophus subbadius, shot at the entrance, and on Hupposideros
lankadiva, which ranges from 800 to 3,600 feet from the entrance. The
species has been recorded from Burma and Ceylon on Hipposideros
armiger and H. lankadiva.

Eucampsipoda hyrtli Kolenati.

Many specimens from Cynopterus sphinx gangeticus at 400-500 feet
from the entrance. This is a widely distributed species and has been
recorded from Africa, the Comoro Islands, Sumatra, Burma and Ceylon,
trom T'ylonycteris pachypus, Rousettus seminidus and R. aegyptiacus.

A Streblid also found on the Cynopterus has not been identified.
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Pyralis manihotalis Guénée.

Pyralis manihotalis Guén., Delt. and Pyr., p. 121 (1854) Q [Cayenne].

Pyralis vetusalis Wlk., Cat., XIX, pp. 891-892 (1859) ? [St. Domingo].

Pyralis gerontesalis Wlk., Cat., XIX, pp. 896-897 (1859) ¢ [Coylon].

Pyralis gerontesalis Moore, Lep. Ceylon, IIL,p. 178, f. 6 (1887) [redescr.] [Ceylon].

Sacatia landatella Wlk., Cat., XXVII, p. 124 (1863) 3 [Ceylon].

Pyralis despectalis Wik., Cat., XXX1V, p. 1243 (1865) ¢ [Moreton Bay].

Pyralis ¢ miseralis Wlk., Cat., XXXIV, p. 1244 (1865) $ [Moreton Bay].

Pyralis achatina Butl., Ent. Mo. Mag., X1V, p. 49 (1877) [Hawaii].

Pyralis manihotalis Hmp., Faun. Brit. Ind., Moths, 1V, p. 151, £. 87 (1896) &
[Neotropical, Oriental and Australian Regions)].

Pyralis manihotalis Deventer, T'ijds. Ent., XLVI, pp. 79-80, t. 9 ff. 1a, 1b (1903)
[early stages].

Pyralis manihotalis Fletcher, T'rans. Linn. Soc. (2) XIII, p. 300 (1910) [S. America ;
‘W. and S. Africa; Seychelles ; India ; Ceylon ; Nicobars ; Cocos-Keeling ;
Java Singapore; W. China ; Formosa; New Guinea; Queensland ; N. S.
Wales ; Hawaiil.

In the collection of the Agricultural Research Institute at Pusa,
we have specimens of P. manthotalis bred, together with P. pictalis
Curtis, from similar, and in some cases identical, lots of stored grain.
P. pictalis was described by Curtis from a specimen taken at Poplar
(East London) ; but it is not a British species and Curtis’ specimen was
almost certainly imported, probably from India. The form found in
the Siju Cave is quite distinct from typical P. pictalis, but in a long
series the two tend to merge together. It appears probable that P.
pectalis and P. manthotalis are synonymous ; this, however, can only
be proved by breeding and pending further evidence they may be kept’
separate.

P. manihotalis was very common in the Siju Cave in the cavern
between 400-500 feet from the mouth. It was always found at rest on
the walls or on the roof and was never seen to fly. No observations on
its breeding habits were made but it is freely eaten by the Reduviid
bugs Bagauda cavernicola Paiva and Myiophanes kemp: China. On
one occasion a specimen was noticed being devoured by the earwig
Chelisoches morio Fabr.

This is not the first time that species of Pyralts have been found in
caves. P. pictalis is known to inhabit the Farm caves near Moulmein®
and the allied P. fumipennis has been recorded from the caves -near
Bis:rat in Jalor.? In both localities the moths were observed resting on

the walls as in the Siju Cave.3

1 Joun. Asiat. Soc., Bengal (n. 8.) IX, p. 406 (1914).
2 Swinhoe, Iasciculi Malayenses, Zool. 1, p, 99 (1903).
3 The larva probably feed on vegetable debris.

[ 13 ]



114 Records of the Indian Museum. [ VoL. XXVI, 1924.]
II. TINEIDAE.
By E. MEYRICK.

Tinea pyrosoma, sp. nov.

11-16 mm. Head, palpi, and antennae dark fuscous. Thorax purplee
blackish, a white spot at posterior extremity. Abdomen orange, base
dark fuscous. Posterior tibiae with appressed scales. Forewings nar-
row, costa slightly arched, apex obtuse-pointed, termen extremely obli-
quely rounded ; bronzy-black ; markings snow-white ; a small spot on
fold at 1/4, a transverse mark from dorsum at 3/5 of wing, a slightly
oblique mark from costa at 1/3, smaller transverse costal marks at middle
and 2/3, and an angular spot in disc towards apex : cilia grey, basal half
blackish. Hindwings ovate-lanceolate ; grey, costal area covered by
forewings snow-white, apical 2/5 blackish, extending on dorsum to before
middle ; a small blackish spot at base, beneath this a pecten of white
hairs ; cilia dark grey.

Only in a large cavern about 500 feet from the entrance of the Siju
Cave; 5 specimens. The species was not common ; it was found flying
or running on the walls and appeared to be attracted by light. I have
also examined a specimen, sent me by Mr. T. Bainbrigge Fletcher,
which was obtained by a native collector at Cherrapunji, Assam.

Tinea antricola, sp. nov.

10-14 mm. Head brownish-ochreous or brownish. Palpi greyish.
Antennae underly greyish, thorax light brownish or fuscous. Fore-
wings rather narrow, costa gently arched, apex obtuse, termen very
obliquely rounded ; brownish or fuscous; cilia grey. Hindwings and
cilia light grey.

Ten specimens examined. The species occurs throughout the Siju
cave, even at the extreme end, nearly three-quarters of a mile from the
entrance. It was, however, only seen in places where deposits of bat-
guano, on which the larvae feed, were to be found. In the cavern at
about 500 feet from the mouth the species was extremely abundant ; the
surface of the limestone boulder seen in the foreground of Plate II fig. 3
was covered with a thin deposit of guano and was literally alive with
larvae and adults. The species affords one of the chief sources of food-
supply of the predaceous cave insects.

In the Moulmein caves in company with Crypsithyris spelaea, Mr.
Fletcher took an example of a T4nea which I found too poor for deter-
mination ; it was similar to this species, and might prove to be identical.
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I. CARABIDAE.
By H. E. ANDREWES.

It is many years now since the caves and grottoes of Europe, and
especially those of the Alps, were subjected to a more or less exhaustive
zoological exploration, resulting in the discovery of a number of species
of Carabidae, many of them without or with only rudimentary eyes,
chiefly belonging to the genera Pristonychus and T'rechus, or their close
allies. We should have looked therefore for species of these genera in the
caverns of the Himalayas, and when these are examined systematically
such species will possibly be discovered. The small collection, however
from the Siju cave, which I have been asked to examine, contains no
representative of these genera, but consists of twenty-eight examples,
belonging to four different genera, none of which has hitherto been
recognized as cavernicolous. All the specimens have well developed
eyes, and three of the species are certainly found in other habitats,
so that they would appear to be intruders, which have found a convenient
home in the cavern, rather than true cave-dwellers. It may be noted
that with a single exception all the specimens were found within 500
feet of the entrance.

The genera in question are Tachys, Abacetus, Anchiste, and Anawlacus.
Of these Tachys is a cosmopolitan genus, living on the banks of lakes
and streams, and Abacetus is widely spread in the more southerly
portions of the old world : both the species are new and are described
below, but, while the Tachys occurs commonly elsewhere in the
Himalayan region, the Abacetus is not known at present from any other
locality. The other two genera are confined to the oriental region, and,
as nothing is yet known of their life-history, it is interesting to put
on record this unusual habitat.

All the specimens were taken by Dr. S. W. Kemp and Mr. B. Chopra.

Tachys micraulax, sp. nov.

Length : 2-7-3-2 mm.

Black, shiny, and slightly iridescent, underside more or less
piceous ; joints 1-4 of antennae (rest fuscous), palpi, neck, legs, apical
border of elytra and two spots on ecach testaceous, the spots covering
intervals 3-8, the front one extending obliquely inwards from shoulder,
hind one rounded.

[ 1156 ] H 2
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Head with duplicated rather shallow furrows, inner ones extending
more or less on to clypeus and diverging a little behind,mentum without
pores, eyes moderately prominent, antennae distinctly thickened towards
apex, joint 2 a little shorter than 3. Prothoraz wider than head, but
much narrower than elytra, transverse, cordate, and moderately convex,
base truncate, sides gently rounded in front and slightly sinuate behind,
the angles very sharp and a little acute, with a slight carina ; median line
and basal sulcus moderately deep, latter finely crenulate, interrupted
in middle, where the end of the median line widens to form a slight
elongate pore. Elytra ovate, convex, border simple, rounding shoulder
sharply and ending at base of stria 5, opposite hind angles of prothorax ;
fully striate, striae moderately deep and all {including 9) finely punctate,
outer ones not quite reaching base, 2-7 disappearing behind at about
apical fourth, striole of medium length, curved, ending on middle of
elytron, the pore half way along it; dorsal pores on stria 3 at a little
before a third and two thirds respectively. Microsculpture very clear,
elytra with fine transverse lines, disk of prothorax and head with nearly
isodiametric reticulation. Prosternum slightly channelled, metasternal
process widely bordered, the surface depressed behind border, ventral
surface minutely punctulate, last ventral segment of @ with the four
pores nearly in line and not far from margin, § protarsi with two
slightly dilated joints.

In some respects not unlike 7' tetiaspilus Solsky, and coloured in
nearly the same way. The head and prothorax nearly similar and about
the same size, frontal furrows more divergent, hind angles of prothorax
sharper, basal sulcus distinctly interrupted at middle; elytra much
wider and larger, more convex, and a little more pointed at apex, fully
striate, with the border terminating opposite hind angles of prothorax.
The mirosculpture is also very clearly visible.

Assam : Garo Hills, Siju Cave, 300-400 feet from entrance (S. W.
Kemp and B. Chopra,—Ind. Mus., 15 ex. SikriM: Gopaidhara (H.
Stevens), many ex. Kumaon: Chakrata Dist., Chulli Khud, 6500 feet
(S. N. {hatterjec—Forest Res. Pns.), 1 ex. The type is in my collection.

Abacetus lucifugus, sp. nov.

Length : 6:0-6'5 mm. Width : 2'4-2'6 mm.

Colour black, shiny : palpi, joints 1-3 of antennae, and legs testaceous,
labrum, margin of prothorax and ventral surface dark red, joints 4-11
of antennae brown.

Head convex, smooth and highly polished, frontal grooves short and
oblique, but not curved, a second short, deep groove on each side between
the frontal groove and the narrow channel bounding the side border;
eyes prominent, antennae reaching basal third of elytra. Prothoraz
cordate, moderately convex, smooth and polished, though with some
very faint cross-striation, half as wide again as head, about a fourth
as wide again as long, sides finely bordered, moderately rounded in
front, sinuate rather before base, margin moderately explanate, rather
more widely behind, front seta well within the border at a third from
apex, hind one on the border just in front of hind angles, which are right
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and sharply defined, where the pore from which it springs forms a dis-
tinct though slight emargination ; median line clear, but not deeply
impressed, basal grooves clongate and fairly deep, converging in front,
basal border entirely wanting. Elyira convex, sides parallel, distinctly
pointed at apex, shoulders square, not quite half as wide again as
prothorax, and not quite two-thirds as long again as wide ; the striae
deep, impunctate, intervals convex and smooth, the puncture on 3 at
about two-fifths from apex. Underside smooth, metepisterna twice
as long as wide. Legs : front femora & without tooth, front tibial spurs
simple, meso- and metatarsi sulcate on outer surface only.

In the striation of the elytra similar to 4. quadrinotatus Chaud., but
a little larger, and without spots. Head with frontal grooves oblique
but nearly straight, not curving abruptly to eye, a depression on each
side near front angles ; prothorax wider, the margins explanate, basal
grooves longer, the space between them smooth, the base unbordered,
a notch before hind angles ; elytral striae slightly deeper.

4 examples taken at 100-350 feet from entrance under stones in
moist places or at the edge of the stream that runs through the cave :
one example, however, was taken at 3,550 feet from the entrance. The
type is in the Indian Museum.

Anaulacus fasciatus Schm. Goeb.

Anaulacus fasciatus, Schm, Goeb., Faun. Col. Birm. 1846, 89 ; Schaum, Berl. Eni.
Zeitschr. 1863, 78; Chaud.. Etude monographique des Mesoréides, etc.
Bull., Mosc. 1876, iii, 26 ; Bates, Ann. Mus. Civ. Gen. 1892, 405; Andr.,
Trans. Ent. Soc. Lond. 1919, 159.
1 example at 500 feet from entrance, ““ under stone in earth heavily
manured with bat-guano.”

I happen to have the type of the species before me, and have there-
fore been able to compare this example with it. I have records from
India, Ceylon, Burma, Andaman Islands and Indo-China. Mr. H. L.
Andrewes took the species in the Nilgiri Hills at about 3,500 feet “ in
heavy jungle in dead tree-trunks.”’

Anchista binotata Dejean.

Anchista binolata, Dejean, Spec. Gen. i, 1825, 252 ; Chaud., Bull. Mosc. 1871, ii,
236 ; Bates, Trans. Ent. Soc. Lond. 1883, 208 ; id., Ann. Soc. Ent. Fr. 1889,
284 ; id., Ann. Mus. Civ. Gen. 18890, 111; id., Ann. Mus. Civ. Gen. 1892, 423 ;
Lesne, Mission Pavie, Hist. Nat., 1904, 81.

Callida discophora, Chaud. Bull. Mosc. 1852, i, 48,

Paraphaea signifera, Bates., Trans. Ent. Soc. Lond, 1873, 312 ; id, Trans. Eni. Soc.
Lond. 1876, t. i, {. 5.

8 examples at 400-500 feet from entrance, ““ in crevices on the walls
and on boulders, or under stones in earth heavily manured with bat-
guano.”

I have seen all the three types. That of Dejean came from the
Marianne Is., Chaudoir’s from North India, Bates’ from Japan, and the
species. seems to be spread all over S.E. Asia, including the Malay

Archipelago.
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II. NEW SPECIES OF STAPHYLINIDAE.
By MavLcoum CameroN, M.B., R.N., F.E.S.

Philonthus annandalei, sp. nov.

Black, shining, the elytra shining bronze-green. Thorax with
dorsal row of 4 moderate punctures on eithet side. Femora yellow, the
extreme apex, coxae, tibiae and tarsi black. Length 65 to 10 mm.

Var. Antennae with 11th or 10th ‘and 11th joints ferruginous.

Very closely allied to P. bengalensis Bernh. from which it differs
in the 1st joint of the antennae, the knees, tibiae and tarsi being entirely
black, the larger head and longer antennae ; the puncturation scarcely
differs from that of P. bengalensis.

Head large, suborbicular ; in the male broader than in the female,
as broad as the thorax ; median intraocular punctures widely separated ;
mandibles prominent, the apices reddish ; maxillary palpi brown.
Antennae passing the posterior angles of the thorax, the 1st joint elon-
gate, black, 2nd distinctly shorter than 3rd, 4th to 11th all longer than
broad, but gradually decreasing in length, the last one or two often
ferruginous, this coloration being sometimes asymmetrical, one antenna
being entirely black, the other with terminal ferruginous joint or joints!.

Thorax (viewed from above) longer than broad, the sides parallel,
the disc on either side with' 4 moderate punctures, externally with 3
others and with 2 or 3 more behind the anterior angles.

Elytra as long as, but broader than the thorax, a little broader than
long, finely and rather thickly punctured, finely pubescent ; scutellum
black, very finely and very closely punctured. Abdomen finely and
closely punctured at the bases of the segments, much more finely and
sparingly elsewhere, especially behind ; basal lines not angulate.

& : head larger, antennae longer : 6th ventral segment triangularly
excised, the margins of the incision narrowly impressed. Anterior
tarsi moderately dilated.

Habitat : Stream debris and moss, Mussoorie. Dehra Dun (type).
Siwaliks. Garo Hills, Assam (Siju Cave).

Type in my collection.

Philonthus kempi, sp. nov.

Black, shining ; the elytra shining bronze-black. Antennae, tibiae
and tarsi black, femora brown. Thorax with dorsal row of 4 moderate
punctures. Length 75 to 85 mm.

In build and antennal structure very similar to the preceding and
allied thereto.

Head large, subquadrate, as broad as the thorax (@), the median
intraocular punctures well separated : antennae rather slender, the
2nd joint shorter than the 3rd, 3rd to 11th all longer than broad, gra-
dually decreasing in length, the penultimate only slightly longer than
broad, the 11th a little longer than the 10th ; mandibles prominent,
the apices reddish ; maxillary palpi brown.

! The same condition T find in a long series of P. bengalensis, so that the character
is scarcely of value as a specific distinction.
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Thorax longer than broad, viewed from above parallel-sided, the
disc with 4 moderate punctures on either side, 3 externally and 2 or 3
behind the anterior angles. Elytra as long as but broader than the
thorax, scarcely broader than long, finely and rather closely punctured,
finely pubescent. .Scutellum black, very finely and densely punctured.
Abdomen finely and closely punctured at the bases of the first three
segments, much more finely and sparingly elsewhere, especially
posteriorly ; basal lines not angulate. '

& unknown.
Habitat : Garo Hills, Assam (Siju Cave).
Type in the Indian Museum, co-type in my collection.

ITI. ELATERIDAE.
By E. FLEUTIAUX.

Megapenthes vespertilionis, sp. nov.

Long. 8 & 8'5 millim.—Allongé, peu convexe. Dessus noir, prono-
tum largement jaunétre sur les c6tés et transversalement prés de la base ;
pubescence obscure. Téte brillante, subtricarinée, finement ponctuée ;
bord antérieur presque droit, peu saillant au milieu; épistome assez large.
Yeux normaux, engagés sous le pronotum. Antennes noires, sauf les
trois premiéres articles jaundtres, atteignant & peu prés I’éxtrémité des
angles postérieurs du pronotum : premier article subglobuleux, pas plus
long quele 4° ; 2° et 3¢ moins gros, courts, subégaux ; suivants plus longs,
comprimes et serriformes ; dernier anguleusement atténué au sommet.
Pronotum brillant, plus long que large, peu rétréci en avant, sinué
sur les cotés, convexe, fortement déprimé a la base, sillonné au milieu
en arriére sur la partie déclive, finement et éparsément ponctué ; angles
postérieurs aigus, non divergents, unicarénés. Ecusson presque vertical,
triangulaire, rugueux. Elytres, légérement atténués en arriére, ternes,
rugueux, ponctués-striés, échancrés au sommet. Dessous noir, pro-
pleures jaunes ; pubescence jaune clair. Prosternum étroit, paralléle,
ponctuation fine et écartée ; pointe terminale longue et effilée ; sutures
simples. Propleures & ponctuation fine, trés espacée. Métasternum
finement et densément ponctué. Episternes paralléles. Hanches posté-
rieures modérément et anguleusement élargies en dedans, plus larges
en dehors que les épisternes. Abdomen finement et densément ponctué.
Pattes trés gréles, noiritres avec les articulations jaunétres ; tarses plus
minces et plus longs que les tibias.

Q. Long., 10 millim.—Taille plus grande ; forme plus paralléle.

Bien conforme & M. ttbialis Lacordaire. Son pronotum est rougeatre
sur les cotés et en arridre, sauf & 'extréme base ; ses élytres sont plus
tougueux ; ses pattes plus fines ; ses antennes plus comprimées et nette-
ment serriformes.

Cette espéce a été recueillie dans une grotte a Siju, dans les collines
du Garo (Assam), & 400 pieds de I’entrée, en pleine obscurité, sous une
pisrre, dans un torrain composé en grande partie de guano de chauve-
souris.
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IV HISTERIDAE, HYDROPHILIDAE, EROTYLIDAE, LATH-
RIDIIDAE, TENEBRIONIDAE, AND HYLOPHILIDAE.

By K. G. BraIr.
HISTERIDAE.

Carcinops 14-striatus Steph.

This species was abundant in the cavern at about 400 feet from the
entrance, living under stones in soil heavily manured with bat-guano.
The specimens differ slightly from the usual form, which is mainly
European in distribution but occurs also in Hawaii and N. America,
in having the posterior and middle tibiae a little broader, with the
spines along the outer side smaller, etc. It is possibly a different
species, though I should hesitate to describe it as new.

HYDROPHILIDAE.

Cercyon sp.

A single specimen of this genus, found in the same situation as
Carcinops, possibly represents a new species. It is allied to C. haemor-
hoidalis F. (= flavipes F.) of the European fauna and to C. placidus
Shp. of Japan.

EROTYLIDAE.

Euxestus parki Woll.

This species, kindly determined by Mr. G. J. Arrow, is one of wide
distribution and was not uncommon under stones in damp earth heavily
manurea with bat-guano at about 500 ft. from the entrance.

In its original locality, Madeira, it was found abundantly in gardens,
under dry vegetable refuse, and also occasionally in the nests of ants.

LATHRIDIIDAE.

Holoparamaecus sp.

A single specimen belonging to this genus was caught flying at
about 400 feet from the mouth of the cave. It probably represents a
new species, allied to H. caularum Aub., but more vonvex, with thorax
more strongly constricted at base, elytra more ovate, etc.

TENEBRIONIDAE.

Palorus exilis Mars.

This species, of which Waterhouse’s P. minor is a synonym, is
represented by a number of specimens found under stones at a distance
of 550 feet from the mouth of the cave in very light dusty soil. The
series seems to agree absolutely with Marseul’s type from Japdn. The
species has also been recorded from Java and, as P. minor, from Damma I,
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Diaclina rufotincta Fairm.

Numerous specimens found under stones in damp soil heavily manured
with bat-guano at a distance of 400 feet from the mouth of the cave.
The species was described from Indo-China.

HYLOPHILIDAE.

Hylophilus kempi, sp. nov.

Elongate, grayish black with the apical joints of the tarsi, and the
underside of the basal joints testaceous; clothed throughout with a
short moderately dense decumbent pubescence, giving the insect a
pruinose appearance. Head across the eyes slightly wider than the
thorax, the vertex somewhat gibbous, the back of the head concave ;
eyes large, the genae behind them evident ; antennae slender, hairy,
3rd joint rather shorter than 4th and this than 5th, 5th to 8th equal,
cylindrical, 9th and 10th slightly shorter, 11th thickest near middle,
thence tapering sharply to apex; last joint of maxillary palpi large
and transverse, inner side only half as long as outer, and more strongly
arcuate. Thorax about as long as broad, gides subparallel in basal
half, strongly narrowed in front, base roundeéd in middle, the posterior
angles blunt, but slightly prominent above base of elytra, surface dis-
tinctly though rather finely punctate, the interspaces opaque and strongly
alutaceous. Scutellum feebly elongate, apex truncate or slightly emar-
ginate. Elytra nearly twice as wide as base of thorax, convex, sub-
parallel for 2/3 of their length, disc irregularly punctaté, rather more
sparsely and coarsely than the thorax, the interspaces alutaceous, but
more nitid than on the thorax. Legs long and slender, tarsi, except
of posterior pair, about as long as their tibiae, posterior femora slightly
thickened beyond middle ; anterior pair showing sexual dimorphism.

3 More slender than @, anterior femora shorter and incrassate,
straight beneath but upper side strongly arcuate ; anterior tibiae short
and thickened on inner side-about middle ; apex of elytra bluntly
rounded ; antennae nearly as long as body. Length 3 mm.

¢ Elytra with a shallow post-basal depression, and another, parallel
with the suture, beyond the middle, apex divaricate, each ending in
a blunt point ; antennae 3/4 of length of body. Length 3% mm.

Very close to H. troglodytes Champ. from Selangor, a species also
cavernicolous in habit, but the new species is larger, has the vertex of
the head more prominent, and the sexual characters different in both
sexes.

This species was by no means rare in the Siju cave and was always
caught flying to light. It was common at 400-500 feet from the mouth
and a few specimens were found at greater depths, up to 2,000 feet.

Hylophilus speluncarum Pic' has been found in great numbers in a

cave at Kulumuzi, near Tanga in E. Africa, and is also attracted by
light.

1 Pic, Voyage de Ch. Alluaud et R. Jeannel en A frique Orientale, Coleopt., p. 159 (1914 )
and Alluaud et Jeannel, Arch. Zool. Expér. Gén, (5) LIII, p. 374 (1914).

I
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With the exception of the Hylophilus, it is noteworthy that none of
the species in this section are essentially cavernicolous in habit, most
of them indeed being commonly found feeding on dried or decaying
organic matter in the open. The presence of the elaterid in this coterie
is perhaps remarkable since its immediate relatives appear to have
mainly wood-feeding larvae, though in some cases they are predaceous
upon other larvae living in such situations. In this way it may be that
the Megapenthes larvae prey upon the saprophagous larvae living in the
guano-impregnated floor of the cave, or they may themselves be sapro-
phagous, and feed on this mater:al instead of in rotten wood.
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I. TRIGLYPHOTHRIX STRIATIDENS EMERY AS A CAVE
ANT.

By WiLLiaM MorToN WHEELER.

Dr. S. Kemp has sent me for identification several workers and a
winged female of a small ant taken by the Zoological Survey of India
in the Siju Cave, Garo Hills, Assam. The insects were nesting in com-
plete darkness, 400 feet from the entrance of the cave, under stones in
ground heavily manured with bat-guano. Dr. Kemp surmises that the
ant is not a regular cavernicolous species and this proves to be true, for
it is Triglyphothriz striatidens Emery, a highly adaptable Indian species
which for some years has been extending its range, not only in the Old
but also to the New World. In a paper entitled *“ An Indian Ant Intro-
duced into the United States’ (Journ. Econ. Ent. 9, 1916, pp. 566-
569, 1 fig.) I cited the known distribution of 7' striatidens in 1916. It
had spread from India to the Bismarck Archipelago, Queensland, For-
mosa, Ceram, Sumatra, Borneo, Guam, Tunis and Sierra Leone. In
America it had been taken in Barbados, Mexico and Audubon Park,
Louisiana. As early as 1906 Bingham found it in the propagating pits
of the Kew Botanic Garden, and in 1905 and 1908 Donisthorpe recorded
it as common in the palm house of the same institution.

In this connection I would note that Mr. F. W. Urich recently sent
me from Trinidad two species of ants which he took in the cave in-
habited by the singular ‘‘ guacharo,” or fat-bird (Steatornis carivpensis
Humboldt). One of the species, which was living in the nests of the
birds, is Wasmannia auropunctata Roger, a well-known and widely dis-
tributed neotropical ant, which usually nests under stones or bark.
The other, which was living in the guano of the guacharo, belongs to
a new genus and will be described as Spelacomyrmex urichi, gen. et sp.
nov. It is evidently a frue cavernicolous ant, blind, pale-coloured and
covered with long, sparse sense-hairs.

Santschi [ Formicide. Voyage de Ch. Alluaud et R. Jeannel en
Afrique Orientale (1911-12), 1914 ] has recorded the following ants as
having been taken by Alluaud and Jeannel in the caves at Tanga and
Shimoni, East Africa: Ponera dulcis Forel, Leptogenys jeannely San.,
Odontomachus haematoda L. var. troglodytes San., Dorylus (Rhogmus)
fimbriatus Shuck., Monomorium rhopalocerum Emery subsp. speluncarum
San., Strumigenys stygia San., Epitritus marginatus San. and Prenolepts
(Nylanderia) jaegerskioeldi Mayr. Probably none of these can be re-
garded as a true cavernicolous species. Of course, ants that nest in the

[ 123 ]
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ground or under stones are really cave-dwellers, and many of them
would probably adapt themselves to living in the large cavities, to
which we restrict the terms ‘“ cave’” or ‘ cavern,” were it not that
their food supply is usually too meagre to sustain whole colonies of

social insects.

II. DESCRIPTION OF A NEW BRACONID.
By 8. A. ROHWER, U. S. Bureau of Entomology, Washington, D. C,

The specimens of this new genus and species of Braconid were re-
cently forwarded to the author with the request that the species be
named. The form is a very interesting one and although the sender
stated that they were living in total darkness they show none of the
usual characteristics which accompany this mode of life. From their
systematic relationship and general habitus it may be expected that
this species will be found to be a parasite of some internally feeding
insect and perhaps one belonging to the order Coleoptera.

Neontsira, new genus.

The second intercubitus is obsolent, although its position 1s clearly
indicated, and because of this one might be justified in saying that this
new genus would fall in the subfamily Hecabolinae as defined by Szeplt-
geti.l It does not agree entirely with the characterization of this group
because the head is not cubical, nor does it agree with any of the genera
placed in the subfamily. Considering that the fore wings have three
cubital cells, and I think we should, the genus will fall more exactly in
the subfamily Hormiinae as defined by Szepligeti. It does not agree
with any genus in this group, however, and it seems necessary to con-
sider the head cubical and place the genus in the subfamily Doryctinae.
In the key to the genera of this subfamily the new genus runs fairly
satisfactorily to Ontsira Cameron, and when compared with the descrip-
tion of Cameron’s genus seems to have a number of significant charac-
ters in common with it. From Ontsira it may, however, be distinguished
by the strongly postfurcal nervulus, the different first tergite, the simple
hind coxae and the absence of an impressed line on the prescutum.

Genotype.—Neontsira typica, new species.

Head when seen from above subcubical, narrowing behind the eyes,
and broadly projecting between eyes ; when seen from below the head
is more nearly cubical because the projection between the eyes is not
separable ; ocelli arranged in an acute triangle ; eyes oval, prominent ;
malar space long ; flagellar joints nearly of uniform length ; notauli
nearly complete ; scutellum margined laterally ; propodeum with the
dorsal surface separated from the lateral and posterior aspects by a
carina, the posterior aspect with two median carinae ; prepectal carina
strong ; sternauli and episternauli present; legs rather long, slender ;
hind coxae elongate ; trochanters long ; radius leaving stigma a short

1 Genera Insectorum, Braconidae, fas. 22, 1904.
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distance beyond middle ; first abscissa of radius about half as long as
the first intercubitus ; radial cell completely closed ; recurrent inter-
stitial ; nervulus postfurcal by at least its length ; subdiscoideus nearly
interstitial, slightly curved at base ; radiella obsolescent, indicated by a
faint line ; cubitella interstitial and extending to near apex of wing;
first tergite elongate ; no accessory sutures on tergites and all sutures
feeble, so the second and third tergites are nearly fused ; only four ter-
gites visible.

Neontsira typica, new species.

Female.—Length, 3-5 mm. ; length of antenna, 3 mm. ; length of
.ovipositor 1-5 mm. Face finely tesselate; frons, vertex and orbits
shining ; antenna 22-jointed, the apical joint longer than the preced-
ing and acute apically ; scutum and scutellum opaque, finely granular;
notauli foveolate ; mesepisternum polished, the sutures foveolate ; dorsal
aspect of propodeum reticulate, with an indication of a median carina
which divides posteriorly ; first tergite about twice as long as apical
width, finely and evenly striate ; second tergite with fine, eveh, longi-
tudinal striae ; third tergite with fine transverse aciculation, but shin-
ing ; fourth tergite polished. Piceous; head, antenna (except apical
joint), propodeum and first tergite rufo-ferruginous; basal part of
venter whitish ; legs piceous black, four anterior femora and tibiae
beneath and all coxae beneath sordid whitish ; tarsi brownish ; wings
hyaline, fore wing with the area from basal to end of stigma and
occupying width of wing infuscated ; venation dark brown,

Male.—Length, 2:75 mm ; length of antenna, 3-756 mm. The male
agrees very well with the above description of the female but differs in
the much longer antenna which is 29-jointed.

Type-locality.—Siju Cave, Garo Hills, Assam.

Described from seven (one type) females and one male received from
the Director of the Zoological Survey of India. All of these were collected
in February 1922 and seven were collected 450 feet from the entrance
of the cave. The other paratype was collected 200 feet from the en-
trance of the cave.

Type, allotype and two paratypes.—Cat. No. 14366, U. S. Nat. Mus.

Four paratypes returned to the Director of the Zoological Survey of
India, Indian Museum.






OLIGOCHAETA OF THE SIJU CAVE, GARO HILLS, ASSAM.

By J. StepuensoN, M.B., D.Sc., Lieutenant-Colonel I.M.S. (retired),
Lecturer in Zoology, the Unwversity of Edinburgh.

(Plate VI.)

The small collection of worms from the Siju Cave comprises only
five identifiable species. These are, however, of considerable interest,
since four out of the five are new ; none of the few worms previously
recorded from the Garo Hills (2) were found in the cave.

It cannot be said that the distinctive characters of the several species
are in any way related to their peculiar habitat. This is of course scarce-
ly to be expected, since earthworms live in general in conditions which
resemble in a great degree those of a cave. All the species were pale in
colour, unpigmented, with no difference between the dorsal and ventral
surfaces.

Family ENCHYTRAEIDAE.

Genus Enchytraeus,
Enchytraeus cavicola, sp. nov.
(Plate VI, figs. 1—4.)

Siju Cave, Garo Hills, Assam; 500 feet from entrance. S. Kemp
and B. Chopra, February, 1922. A number of specimens, found in damp
bat-guano, of which a fair proportion are mature.

External Characters.—Length of the sexual animals 7-9 mm. ; dia-
meter 0-3 mm. Segnrents 36 in each of two specimens examined. Colour
white, without pigmentation ; the clitellum more opaque.

Prostomium rounded, hemispherical.

No dorsal pores or head pore.

Setae two per bundle in both dorsal and ventral bundles throughout
the body. The setae are of the Enchytraeine type, the shaft being
straight (there may be a suspicion of a slight distal curvature in some
cases), and the tip bluntly pointed ; those in the posterior part of the
body are longer and stouter than those of the anterior bundles ; thus
while the setae in one of the anterior bundles measured 38y in length
and 4p in thickness, those near the hinder end were 7Ot long and
T thick. '

The clitellum extends over segms. xii—}xiii (=13).

Internal Anatomy.—What 1 have called postpharyngeal bulbs (4) ar
present as a pair of rounded knob-like masses of cells behind the pharynx
on the dorsal side, with a solid stalk connecting them with the pharyn-
geal epithelium (figs. 2, 4).

Salivary glands are also present, and in a rather curious form. These
structures usually have the form of twisting tubules, the lumen of which
discharges into the hinder part of the pharynx. In the present species
the tubules (sal., figs. 1, 4) are 20p in thickness, and twist and curl in
segm. iv ; a lumen may or may not be visible ; these enter in front a
median chamber of irregular shape, 36-64p" in height and up to 76w

[ 127 ]
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in transverse diameter, with walls of varying and sometimes irregular
thickness (ch., figs. 1, 2) ; this chamber, situated immediately dorsal to
the beginning of the oesophagus, is connected by a solid tract of tissue
with an upwardly and backwardly directed recess (r) in the hinder part
of the dorsal pharyngeal wall.

The septal glands (s. gl., figs. 1, 4) are three pairs, in segms. iv, v
and vi; they are not very bulky.

Some of the coelomic corpuscles (corp., fig. 1) are broadly elliptical,
others fusiform in shape. In length they are 2427w ; the body is
granular, and there is a small dot-like nucleus. They are numerous in
the anterior segments as far back as segm. viii, and sometimes are closely
packed together in the hindmost segments of the body.

The dorsal vessel arises in segm. xiii.

The nephridia have a relatively large anteseptal portion in which
the tube undergoes a few turnings ; the organ is somewhat constricted
at the septum, and the postseptal portion is ovoid in shape ; the duct
is short and relatively thin, and leaves the end of the postseptal portion
at a right angle. The appearance of the nephridia differs, however, even
in the same specimen, according to the plane of the section, and per-
haps according to the degree of contraction of the particular part of the
animal.

The cerebral ganglion in a well extended specimen is shown in fig. 3 ;
it is about one and a half times as long as broad, is somewhat indented
in front and behind, and its sides are almost parallel.

The testes were no longer visible in the specimens sectioned ; there
were sperm morulae and spermatozoa floating freely in segm. xi. The
tunnels are small and thin,—only 40p in diameter,—relatively much
smaller than in many other Enchytraeids ; they take up a comparatively
small part of segment xi, and are 5-6 tim3s as long as broad.

The vas deferens is long, thin (7 ), and thrown into numerous coils
in segm. xii. There is a small compact spherical penial bulb, with defi-
nite outline, 50 in diameter, from the neighbourhood of which mus-
cular fibres radiate upwards to the body-wall.

The ovaries have the usual situation. Ova may be seen extending
back to the level of segm. xvi.

The spermathecae are perhaps the most interesting part of the
anatomy. These organs are in the Enchytraeidae in general contained
in segm. v, and their ducts reach the surface in the intersegmental
groove 4/5. In the present species the spermathecal ampullae are
situated either in segm. vi or vii, or in vi on one side and vii on the
other, and the duct is a long thin tube which passes forwards to reach
the surface in the usual position.

The ampulla (amp., fig. 4) is a rather small sac, variable in size,
70-110p long by 40-78u in diameter; its lumen contains, but is
not filled by, a round ball of spermatozoa (spz.) cemented together by
a considerable quantity of colourless and non-staining material ; the wall
is thin, the epithelium low and flat, scarcely distinguishable as a separate
layer, with nuclei here and there which cause slight projections ; there
arc a number of much flattened peritoneal nuclei in the outer part of
the wall. The ampulla does not communicate with the oesophagus.
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The duct (duct) is long, thin, cylindrical, 20 in diameter ; it runs
forwards, sometimes with an irregular or undulating course, passing close
by the side of the oesophagus, through segms. vi and v, and reaches the
surface at furrow 4/5. There are no gland cells round the end of the
duct.

All the ducts show a dilatation (dl.) on their course in segm. Vi;
each dilatation is about 36y in diameter, and contains a wisp of sper-
matozoa. The epithelium of this dilatation is very irregular in height,
and the lumen in section is thus somewhat star-shaped. Where the duct
leaves the dilatation it is slightly invaginated backwards into the cavity
of the dilatation ; possibly all the organ ental to and including the dila-
tation should be considered as ampulla.

Remarks.—The peculiar form of the spermathecae, taken in conjunc-
tion with the small and slender male funnels, and the numbers of the
setae (two per bundle throughout the body) form a distinctive group of
features which will serve to characterize the species.

Family MONILIGASTRIDAE.

Genus Drawida.
Drawida troglodytes, sp. nov.

Siju Cave, Garo Hills, Assam ; 2,000 feet from entrance. 8. Kemp
and B. Chopra, February, 1922. Two fragments, apparently belonging
to a single animal which had undergone autotomy.

Eaxternal Characters.—Length 704-25 mm. ; diameter 4 mm. Segments
81--54. Colour a dirty grey, with no difference between the dorsal and
ventral surfaces ; the genital region (segms. ix to xiii or thereabouts)
yellow, the genital organs showing through the body-wall. Secondary
annulation begins from segm. xiv ; the segments for some distance be-
hind this are 4-annular, and then 3-annular as far as into the posterior
fragment.

A prostomium is absent, but is simulated by a bulging forwards of
the buccal cavity.

There are no dorsal pores.

The nephridiopores are in line with the setae cd.

The setae are small and closely paired ; the interval aa is equal to
be, and dd is a little less than half the circumference.

The clitellum extends over segms. x-xiil or, at any rate ventrally,
x-% xiv ; but it is not very marked, and its anterior limit is indistinct.

The male pores are situated in groove 10/11 on transversely oval
papillae which take up a space equal to the setal interval be, and are
bounded in front and behind by well-marked grooves. The pores are to
the inner side of the centres of the papillae, and hence are nearer the
line b than c.

The female pores are in groove 11/12, in line with b.

The spermathecal pores are in groove 7/8, a little below the line of
setae c.

There are no other genital markings.
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Internal Anatomy.—Septa 5/6-8/9 are thickened, the first three con-
siderably, the last a little less.

There are two well developed gizzards, in segms. xiv and xv ; there
is perhaps in addition some strengthening of the muscular coat of the
gut in segms. xiii and xvi. '

The last heart is in segm. ix.

The excretory system is meganephric.

The testis sacs are contained entirely in segm. x ; they are of moderate
size, and somewhat irregularly quadratic in shape. The vas deferens
consists of a number of closely apposed loops on the outer side of and
below the testis sac, entirely in segm. x ; the ectal portion of the vas
runs upwards along the elongated prostate, which it enters at its dorsal
(ental) end.

The prostate is of a light brown colour, and of an elongated cylindri-
cal shape ; it is slightly curved round the gut, and joins the body-wall
not far from the line of the ventral setae. Its surface is not shaggy or
papillose, but still less is it smooth and shining,—it is * glandular
rather than muscular.

A complete ovarian chamber is present. The ovisacs are stoutly
cylindrical, and extend backwards through segms. xii and xiii (right),
or xii-xiv (by bulging back septum 13/14 on the left side).

The spermathecal ampulla is circular in shape (empty in the single
specimen) ; the duct is somewhat, but not very markedly, sinuous, thin
and rather difficult to follow towards its end ; it keeps on the posterior
side of the septum ; there is no trace of an atrium, and the duct enters
the body-wall just below the line of setae c.

Remarks.—The worm presents no very remarkable features ; it bears
a general resemblance to D. pellucida and its varieties. D. pellucida is
a peregrine species, and it and its varieties have been found in Southern
India, Ceylon, and the Abor country. The distinctive characters of the
present form are the small number of gizzards and the elongated pro-:
states.

The dissection of the worm is here sufficient to demonstrate, what
I have elsewhere shown by microscopical sections (3),—that the pro-
state is not an independent appendage of the male duct, but is simply
the ectal portion of the duct itself, thickened by the growth of muscular
and glandular elements.

Family MEGASCOLECIDAE.
Subfamily MEGASCOLECINAE.

Genus Mggascolides.
Megascolides antrophyes, sp. nov.
(Prate VI, F1G8. 5, 6)

Siju Cave, Garo Hills, Assam ; 2,000 feet from entrance. S.iKemp
and B. Chopra, February, 1922. A single specimen.

The specimen was so small that dissection seemed likely to prove a
difficult matter, and I had to consider whether it would not be better
to section it. However the certainty that penial setae, if present, would
be destroyed by sectioning, and the possibility that earth in the alimen~
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tary canal might ruin the series, decided me to do my best with dis-
section.

Euxternal Characters.—Length 35 mm. ; diameter 1 mm. Segms. 112
mostly triannular. Colour pale, unpigmented, dorsal and ventral sur-
faces the same.

Dorsal pores begin in groove 10/11.

The setae are extremely small and difficult to see ; they are largest
at the hinder end of the body, where ab = 2aa = } bc = 4cd ; at this
end of the body dd is small, only a quarter of the circumference.

The clitellum extends over % xiii—xvii (= 42); it is smooth, and
without indication of the limits of the segment.

The male area (fig. 5) is cup-like, circular in shape with a strongly
marked rim, the inner and outer sides of the rim being vertical. The
area takes up the whole breadth of the ventral surface of segms. xviii
and xix; anteriorly it is bounded by the hinder margin of the clitellum,
and here the rim is wanting ; within, on the floor, are two low trans-
versely oval papillae filling up nearly the whole of the area.

The male pores (3) appear to be on the anterior part of segm. xviii,
near the margin of the clitellum. There is also an appearance of a pair
of pores (p.) on xix, slightly further apart than the former, with which
they seem to be connected by a pair of faintly marked grooves (g), some-
what convex towards the middle line. These appearances of pores and
grooves must be considered doubtful; I should have liked to confirm
them by sections, but, as I have said, it was scarcely justifiable to sec-
tion a unique specimen.

The female pore () was indicated by a small faint whitish papilla
midventrally situated on the anterior part of segm. xiv.

The spermatheeal apertures were indistinct, but appeared to be not
far from the middle line in grooves 7/8 and 8/9.

There were no other genital markings.

Internal Anatomy.—The septa from 6/7 to 11/12 are somewhat thick-
ened.

The gizzard, in segm. vi, is relatively large, elongated, cylindrical,
with parallel sides. There are two pairs of calciferous glands in segms.
xii and xiii ; both are small, with slightly lobulated margins ; those in
xiii are stalked, those in xii have a broader base. The intestine begins
in xiv.

The last hearts are in segm. xiii.

The excretory system is micronephridial. The organs are small
coiled tubes, and are not very numerous ; there are small masses of tubes
on each side of the anterior end of the gizzard ; between this and the
clitellum there are a few coils, and in some of the clittellar segments
there are a few nephridia on each side in a transverse line ; behind the
clitellum only one nephridium can be distinguished on each side in cach
segment,—a small twisted tube in line with the setac ¢; in the last
dozen segments the organs are rather larger, but they are still one pair
per segment.

Male funnels were identified as glistening masses in segms. x and
xi ; there are no testis sacs. Seminal vesicles appear to be altogether

absent.
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The prostates are tubular, of relatively great length, extending with
a wavy course back to xxix or xxx ; the duct leaves the anterior end
of the gland and passes obliquely forwards and inwards through segm.
xix to end near the side of the ventral nerve cord in xviii ; the duct is
thin, but slightly wider and more shiny near its ectal end.

In the segment behind that in which the prostatic ducts end are a
pair of round flat white cushions, close to the middle line and close
behind the ends of the prostatic ducts ; these cushions are slightly darker
in their centres. They apparently correspond to the posterior of the
two flat papillae within the male area, and the darker centres are repre-
sented on the surface by the pore-like dots previously described ; but
whether there really are any apertures is, I think, doubtful. The vasa
deferentia I think I can trace backwards to join the prostates at
their ends in segm. xviii.

I could discover no penial setae.

There are two pairs of spermathecae, which lie in segms. vii and
viii. The ampulla is a relatively large ovoid sac ; the duct is half as
long and at its upper part one-third as thick as the ampulla, but it
diminishes in diameter towards its outlet ; a single diverticulum is given
off from the upper part or from the middle of the duct,—a long, narrow,
cylindrical tube, somewhat wavy, reaching when. straightened out as
far as the ental end of the ampulla (fig. 6).

Remarks.—The present species does not appear to be closely related
to any other Indian form. The genus is not comimon in India, but it
is widely spread ; geographically, the nearest record to the present is
British Sikkim (E. Himalayas).

Subfamily DIPLOCARDIIN AE.

Genus Dichogaster.

Dichogaster bolaui (Mich.)

Siju Cave, Garo Hills, Assam ; 450-500 feet from entrance, S, Kemp
and B. Chopra, February, 1922. A number of specimens.

The same, 500 feet from entrance. Six specimens, four of them small
and immature.

The same, 350 feet from entrance. Three specimens.

A number of mature and well preserved specimens gave me the oppor-
tunity of examining the anatomy of this species both by dissections and
microscopic sections.

One batch (the first) consisted of worms of an average length of
50 mm. and of a diameter of 1}-~2 mm. They were thus considerably
larger than the usual run of the species (Michaelsen in the Tierreich (1)
gives the dimensions as 20-40 mm. in length and 1}~1} mm. in dia-
meter).

In two dissections I placed the gizzards, once in segms. vi and vii,
and once in segms. vil and viii. But two series of longitudinal sections
showed that they are really in vi and vii; certain of the septa—7/8,
8/9 and 9/10—are very close together, and very thin, and this, joined
to the very small size of the worms, renders it impossible to be certain
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of the disposition from dissection alone. Indeed the condition may not
be immediately clear even from sections; septum 9/10 is inserted into
the body-wall, over a considerable part of its periphery, along with 10/11,
which is liable to cause confusion ; again, in one series one of the septa
was missing on the dorsal side, so that in a dissection it would have
been possible—counting from behind, where (in the genital region) the
numbering of the segments is easily determinable—to interpret the giz-
zards as being in vii and viii.

In one of the dissections the gizzards seemed scarcely separate, being
demarcated neither by a softer intervening ring nor by a constriction ;
nor was there a septum between the two. In the sections, however, a
thinner ring could be distinguished ; and, while there was no complete
septum 6/7, there appeared to be a few remnants of it attached to the
interval between the two gizzards.

The seminal vesicles are very variable, but always small. In one
specimen I found them on both sides in both xi and xii; while in
another (sectioned) specimen they were quite rudimentary in x (attached
to the anterior face of septum 10/11) and xii, and somewhat larger in
xi (on the posterior face of 10/11); those in x and xii would certainly
not have been visible in a dissection.

Family LUMBRICIDAE.
Subfamily MICROCHAETINAE.

Genus Glyphidrilus.

Glyphidrilus spelaeotes, sp. nov.

Siju Cave, Garo Hills, Assam ; 2,000 feet from entrance. S. Kemp
and B. Chopra, February, 1922. Seven complete or fairly complete
specimens and a few fragments ; only one specimen with signs of maturity.

The same ; 3,000 feet from entrance. Two specimens, one mature,
both incomplete posterlorly

From the condition of the specimens the animals would appear to
undergo autotomy on handling or preservation.

External Characters.—Length 175 mm. ; diameter 2-3 mm. ; they are
thus long thin worms. Segments of a complete but non-sexual worm
310, the last score or two very short. Colour pale, or light brownish
grey, the same on both dorsal and ventral surfaces. Secondary annula-
tion in the preclitellar segments ; there may be as many as six secondary
annuli per segment, and even eight may be indicated. The body is
four-sided behind the wings ; the dorsal surface is grooved, the groove
becoming more marked towards the hinder end of the body ; the ventral
or the lateral surfaces may also be grooved. "The anus is dorsal, a pear-
shaped opening with the narrow pointed end anterior and the hinder
margin rounded.

The prostomium is prominent, zygolobous and bluntly triangular.

There are no dorsal pores.

The setae are paired, but rather widely so, especially the lateral.
In front of the wings ab = 4 aoc = £ bc = ¢ cd, and dda = 1} a; a little
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behind the wings ab = ¢ aa =} bc = 4 cd, while dd is greater than
aa and about equal to 3cd ; towards the hinder end the ratios are
the same except that dd is relatively greater and aa is equal to or even
greater than be, while there may be no perceptible difference between
ab and cd. The setal couples behind the wings are sitnated along the
angles of the body. The setae are prominent in the hinder part of the
body,—indeed they are so everywhere except in the anterior 20 or 30
segments ; examined microscopically they are seen to be ornamented
with a few fine transverse lines near the tip.

The clitellum, in the only specimen in which it is distinguishable,
extends over segms. xvi-xxx, and in addition xiv and xv are slightly
altered ; but the modification is nowhere very great, and is mainly
evidenced by the loss of the secondary annulation.

The wings are attached between the line of the dorsal and that of
the ventral setal couples, and extend from xviii or xix to xxiv or { xxv ;
they are bent downwards and inwards, and on segm. xviii they are, if
present, less prominent than in the rest of their extent. This portion,—
i.e., that on xviii,—is discontinuous from the rest, being cut off by an
incision.

There are several series of circular papillae, each with a central de-
pression from which rises a small round mamillary projection. The
papillae are placed on the hinder part of the segments on which they
occur ; their diameter is equal to two-thirds of the length of the segment,
so that the anterior quarter or third of the segment is not encroached
on by the papillae. In the only two specimens that show them, their
distribution varies so much that it is necessary to describe them sepa-
rately in each.

In the first of the two specimens there are (¢) a midventral papilla
on segm. xi; (b) a submedian series, with their centres internal to the
line of setae @, paired and touching in the middle line in segms. xix and
xxvii, single and on the right side only on xxviii ; (¢) a pair with their
centres immediately outside the line of setae b, on segm. xxv; (d) a
dorso-lateral series, between the lines of ¢ and d, paired on xiv and xvi,
single, small and on the left side on xv.

In the second specimen there were (a) midventral papillae on segms.
xvii and xviii ; (b) a pair a little above the line of setae b on segm. xxv ;
(¢) a pair midway between the lines of b and ¢ on segm. xvii.

In addition there was, in the first specimen, a median dorsal series
of a different kind ; these were circular, slightly raised, without depres-
sion or mamillary projection in the centre, situated over the middle of
the segment (not over its hinder part), and taking up nearly the whole
length of the segment ; these occur on segms. xviii to xxviii and perhaps
slightly on xxix. They are not to be seen in the second specimen.

T could not discover the genital apertures.

Internal Anatomy.—No septa are notably thickened ; mostly they
are very tenuous, and indeed are scarcely perceptible behind 12/13;
8/9 is perhaps the most thickened, and all from 5/6 to 12/13 seem a little
strlonger than those behind,—they are at any rate visible without diffi-
culty, '
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The gizzard occupies segm. viii and the hinder part of vii ; it is rather
soft, in shape square in front, cylindrical but narrowing a little at the
hinder end. The intestine begins suddenly in segm. xv.

There are four pairs of hearts, in viii-xi.

The excretory system is meganephric. No nephridia are distinguish-
able in the first eleven segments, and they are very small in xii and small
in xiii ; thenceforward they appear as considerable twisted tubes as far
as segm. xxx, after which they become larger and form flattish opaque
lobed masses which cover nearly all the body-wall except a middorsal
streak and the midventral region between the lines of the setae a ; i.e.,
they cover the inside of the body-wall from the line a to above d.

The male funnels are free in segms. x and xi. There are four pairs
of seminal vesicles, in segms. ix-xii, of moderate size, those in xii being
the largest ; they are all slightly lobed, those in xii most so. '

The ovaries are in segms. xiii. There are perhaps ovisacs in xiv.

The spermathecae are small ovoid sacs disposed with their long axes
longitudinal, without distinguishable duct and therefore sessile on the
body-wall. They are arranged in three transverse rows on each side,
with five (once four) in each row, over grooves 13/14, 14/15 and 15/16 ;
in each row the organs are placed in line with the setae @, b, ¢, and d,
and one of the five is between the lines b and c.

No prostates were seen.

Remarks.—The present species is related, as shown by the extent of
the clitellum and of the wings, to the species already known from Burma
and from Bengal and Orissa (G. papillatus and tuberosus) ; in G. annan-
dalet from 8. India both clitellum and wings extend considerably fur-
ther back.
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EXPLANATION OF PLATE VL

1.—Longitudinal section through part of anterior region of Enchy-

traeus cavicola ; b. w., body-wall ; ch., chamber which receives
the salivary glands (sal.), connected to recess (r.) of hinder
part of pharynx by a solid stalk; c.g., cerebral ganglion ;
corp., coelomic corpuscles ; oes., oesophagus ; ph. ep., pharyn-
geal epithelium ; ph. m., pharyngeal muscles ; 7., recess (v.
sup.); sal., salivary gland ; s. gl. a few cells of one of the
septal glands; v. n. ¢., ventral nerve cord; 4/5, septum
4/5. X 230.

2.—Transverse section through beginning of oesophagus of the

same ; bulb, postpharyngeal bulb (apparently double on each
side) ; ch., chamber into which salivary glands open ; ¢. m.,
circular muscular layer ; cu., cuticle ; d. v., dorsal vessel ; ep.,
superficial epithelium ; I. m., longitudinal muscular layer ;
oes., oesophagus ; ph. m., pharyngeal muscles ; v. #. c., ven-
tral nerve cord. Xx190.

3.—Outline of cerebral ganglion of the same.
4.-—T.ongitudinal section of part of the anterior region of the samie,

constructed from several consecutive sections, semidiagram-
matic ; amp., spermathecal ampulla; dulb, postpharyngeal
bulb ; b. w., body-wall; dil., dilatation in course of sper-
mathecal duct, containing spermatozoa ; duct, spermathecal
duct ; oes., oesophagus ; ph. m., pharyngeal musculature ; 7.,
recess in hinder part of dorsal pharyngeal wall ; sal., salivary
gland, variously cut ; s. gl., septal glands ; spz., ball of sper-
matozoa in spermathecal ampulla ; 4/5, 5/6, 6/7, the corre-
sponding septa. x210.

5.—Megascolides antrophyes, external characters of genital region ;

clit., clitellum ; gr., a faintly visible groove between p., a
doubtful glandular pore and &, the male aperture; 9,
female papilla.

. 6.—The same ; a spermatheca.
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