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einctiv,entris 295 
colla.r·s 295 

Delopsls (Mycetophlla) eolla-ri.s 295 
Dermaptera ... 13, 14, 81, 89, Iti5, 

Desmometopa 
Dexiidae ..• 
Dexiinae " f' 

Diaclina, rufotincta. 
Diaplwra .•. 
Diaphorina 

toardiae 
citr~ .. 
gutt\data 
guttulatus 

. putonii 
ttruneata. 

DiceraopsyUa brunettii 
Diohogaster 

bolaui 
Dicranomyia, 

absens 
a.pprQ ximata, 
t,ioinctipes 
bic·olor 
chore,a, 
einerascens 
(lolum bin a, 
delic,ata. 
demarcata, 
didym,a, 
fasoipennis 
tlavobrunnea 
fortis .•. 
fratel'na 
lullowayi 
innooens 
kobusi 
marmoripennis 
m,o.rio 
nigrithorax 
ni v'eiapicalis ~ 

166 
1006 
217 
219 

14, 15, 121 
615 

615, 616, 62,3 
617, 624 

616, 617, 623 
616, 6J7, 623 

616 
61i) 

617,62-1 
622 

132, 320, 35'9 
• 14-, 15, 132 

99, 296, 2'97, 299 
2'95 
296 

290,297 
297,298 

296 
2'96 
296 
296 
295 

2'95,296 
295 
296 
296 

2'05, "296 
295 
296 

296, 297 
295 
296 
296 
297 
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DiCr&Bomyia nongkodjadjarensis ... 
Page. 

2'96 
296 
297 
297 
297 
295 
295 
297 
296 
29,6 
296 
2'99 
296 

ornatipes 
pictipes 
prOPli'nens 
punctieosta. 
punetulata 
8altans 
sordida 
~ubfascipeonis 
subtesseUata, 
tipuUpes 

.. '. 

... 

umbrata 
Dicr~noroyia (Lipophleps) pilifera 
DicranOlllyi& (Thrypticomyia) 

,apic,alis 295 
Dicranophragma :302 

gra.cil~ s •.• 303 
pulchripennis 3()2., 303 

Dicranoptych.a 301 
signaticollis '0' 297 

Diestrammena .,. 16, 22, 81 :83 
brevifrons •.• 83 
*brevifrons frieli .,. 83 
t 8~ caec,a.... ., 
indica '0' 83 

Diodomidae 582 
Diospyros ,mala..noxylo:n 623 
Diplacodes iefe bvrei •.• 426,,435 

nebulos,a ••• 426, 4,34 
tri vialis •.. 409, 426, 434, 4:35 

tDiplatys fla vobrunnea ... ·167 
Diplocardia 320, 321, 353 

t indica' '... 353 
Diplolcardiinae ••• 132,320,353 
Diplopoda 13, 18, 71 
Diptera IS, 18, 99, 193, 

Diptera Nem,atocera 
Disparoneura. 

. nigerrima. 
tSlouteri 
tetrica 

Ditropis ... 
Dolichopeza costalis 

infuscata 
obscura 
post*ca 

Dolichopoda. 
DoUebQPodida.e 

, 199 
291 

514,52l I 

429 503 
521,522 

429,603,622 
21 

304 
304 
304 
304 

81 
lOS 

Doryctinae ••• 
Dor,r1u8 I( Rhogmus) ftmbriatuB 
Dotllla intermedia ... 

124 
123 
587 

Dra'\vida 'o. ••• 

*barweni heho'ellisis 
barwelli inlpertu'sQ 
tfiuvia,tilis 
tnandiensis 
pelluc·da. ••• 
pellucida palllda ••• 
peU\lcida typica .,. 
ttroglodytes' 

Drepanos tieta 
tannandalei] 
ca l'mi'cha'eli 
digna ". 
hilaris 
montana 
tropic,a, 

129, 323 
324 

323, tl25 326 
325 
326 
1:30 
,326 
326 ' 

14, 18, 129 
••• 50'0 
412,41.3 

413 
413 
413 
413 

... . 41:3 

Dl'epanostietas 
DynopsyUa 

' cornuta, 
tgrandis 
minor 
pinnativena 

tDyapbaea ethel a 

E 

Page., 
42~ 

618, (U9, 62~ 
619' 

619, 620, 623 
61~ 
619 .. 

•.. 425, ,428, 4:29" 480 

Eisenia 3'63' 
Eiseniella 363 
Elateridae ] 19; 
Elephantomyia delectata 2~9 

egregia 299 
fU8comarginata 299 

Emesinae '. to ••• 94. '95 
Empedagl'acilis 300, 301 

incorispicua •• '. 300, 
EnaUagma parvum 428,491 
En cbytraeidae 12'Z' 
Enchytraeus 127' 

tcavicola 14, 1.5, 127 
Ennea bicolor • I " 34 
Entomobryidae 285 
Entomobryini '" 285 
Epalla,ginae ••• 479 
Ephemeridae 415, 4-16, 
Ephemeroptera 415-
Epigompbus 5] 4· 
Epiphragma. 303 
Epipyropidae 276 
Epitritus marginatus 123 
Erioce a.... .... 304-

aterrima 303, 
caliginosa 304-
etenophoroides 303 
decorat.a. '0. ••• 304 
mOlOBar •• .30.3 
nig'errima •.• 303 
nigroapicaUs t.. ,304 
robinsoni 303 
rufithorax 303 

Erioptera '" ..... 300 
brevior 300, 301 
disians 300 
llava •.. to' ...300 
genitalis .'0 300 
halterata '... 300 
nota.ta ... 300 
parallela ••. 300 
subtincta ... _0' 300 

Erioptera (Empeda) flava. 800-
ErQtyUdae 120 
ErythraeodrjJus 319, 348 

tkhand&laeDlis .0' .... 860 
*khandal~nsi8 dichordarius... 352 
twullani '" •.• 3~8 
suctorius 350 

Esme ... ~ . 429,604,606,007, 508, 509 
cyan~ovittat~.. .429, 006, ,507 

Eucampslpoda hyrtli ... l3, 24, 112 
Euconocephalu8 incertus 178 
Eudicbogaster ••• ..' 345 

barodens1l5 t.. .0. 3,48 
t~ather.ensi8 .... 346 
tr1:chochaetus 345 
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Eugenia jambola.na. 
mal&ccensis 

Eugubinu8 
EumU8ca '0. 

Euparatettix sea. hripes 
Euphaierus 

citri .•• 
vittatus 

Euphorbia 
neriifoUa. 

EuphyDura 
Euprepocnemis pulchl'a 
EurhinQcola gra vel,yi ••• 
Euryrhynchu8 burche Ii 

wrzesnio'wski 
Euryschalis spectralis ••. 
Eusl~yrtus ooneinnus ..• 
Eutyphoeus inCQIUmodus 
Euxe$tus parki 
Evippa. 

praelQngipes 
ru. biginosa 

Exe'chia basiline,a. 

F 

Fage. 
624 
624 
95 

562 
189 

616, '623 
'616,623 

623 
240 
l80 
62,4 
191 
624 
48 
48 

295 
188 
348 

14, 120 
591,610,611 

591,611 
591, 610, 611 

295 

Felidae 
Felis sp. 
Fieus -

bengalensis 
glomerata. 
hookeri 
inf,ectoria. 
nervosa. 
-ebtusa. 

23 
12,17,23 

••. ~15, 527, 615" 6,21 
•. , ., 180 

lJ'istuiaria serrato; 
Flanona. puellula. 
Porcipula ... 

tbovellii 
quaddsp·nosa. 
trispiuQsa 
tr.ispinQsam:lnor 

ForficuUdae 
Forneulinae 
Fucua .'0 

615, 622 
622 
180 

•.• 6 8, 619, 620, 623 

... 

• .It. 

180,314 
155 
588 

.. 8 ,89 
13, 16,90 

167 I 

89,90, 91 
9 

89,166 
91 

536 

G 

Gallien& montigena 
Garruga pinnata #, . ,.t 

'Gastropoda 
Geophilidae 
Ger,anomyia circipunotata 

decemguttata 
iaviventris 
6etcheri 
genitalis 
semistriata. 

Geranomyia (Ps6udaparosa) 

590 
615,622 

12 
... 71, 72 

29'9 
299 
299 
299 
299 
299 

venustithorax 
Glo,ssina 
Glossoscolecinae 
Glycosmis •.. 

pe,ntaphyUa 

299 
212,268 

363 
165 

.' .• 168, 176, 177, 180 

Poage. 
Glyphidr'lus 133-

annandalei 13,5 
pap 'Uat\ls 135 
tspelaeotes 4, 18, 133 
tuberosus 135 

G mellina. arobQrea 62,' 
Gnophomyia. 301, 302 

fra'ter.na, 302 
furcata. 301 
genitalis 301 
maculipleura 302 
nigra. ~ . 301 
nigrescens S02 
orientalis SOl 
strenua 301, :302 

Gnoriste brevirostris 294 
Gobioides e'. 1'62 
Gobioididae ••. 155, 156, 162 
Gomphidia. fleteheri 427,470 

kodaguensis 427, ,470 
t~nigrum 427, ,470 

Oomphinae 427, 428, 470 
Gomphus ... 470,472,475,478, 51-4 

nilgiricus 427, 476 
Gonomyia... . .. 296, ,300, 30},303 

affinis 303 
antica. SOl 
bryant.i 303 
tis. vom,arginata 301 
incompleta 301 

Gonomy' a (MeBooyphona) nigri- n 

pes. 3Q1, :30~ 
GordiQdrilus travancorensis 319 
Greenomyia nigricoxa 2'94: 
Gryllacris ... .•. 181 

tbarkuden.sis • 179, 180, 181 
dubia '" 181 
hie.rQglyphica 18~ 
thieroglyphicQides 179, 1 SO 
oce,anica .... 181 

Gryllidae •.. 84, 166, lSI 
Gryllodes sigiUatus lSa 
Gryllotalpa africanar 181 
Gryllus brunner 1.83 

~ ,chinensis 183 
consobrinuB 183 
mU~t~ lU 

Gymna.stes bj8~riatipenni8 ,300 
fia.vitibia •.. 300 
pennipes 3QO 

Gymnodontes 580 
GymnosQma, 218-
Gymnurus 162 
Gynacantha hya.Una 427" 406 

millardi 427, 406 

H 

Hae'matopota annandalei 
Haemonais laurentii 
Hecoboliu,ae 
Heleocorls 

sp. 
Helicidae •.. 
Helicobia ..• 
Heliogomphus 

pruina.ns 

13, 14, 99, 100 
aql 
1~)4 

19 
13, 14, 94 

369 
221 

416,478 
427, 473 
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Page" 
Helix putris . .. 367 
He. mianax ephip,piger .... 427, 463, 465 
Hemieordulia 

. 446,45_ 6 
asiatica. 426, 446 

Hemiporoellio carinatus 50 
hispidus .. '. 3~'~ 

Hemiptera 
Hercostomus 108, 109 

germanus 109 
latipes OS, 109 
tpraetenta.ns 13, 14, 10.8, 109, 110, 

Ill, 112 
lItroostomus (Gymnopt'ernn8) chaly. 

beus ' 109 
Heteropoda procera. 67 

trobusta. .. '. 12, 16, 17, 63, 66 
s'expuncta,ta, ,., . 66, 67 

Hexagenia 415, 418 
tindica ..• 415, 41,6, 417, 418 

-t Hier,odula. do len 175 
membranaoea 175 
ventra.lis 175 

Hima.ntosoma typicum 13, }'8, 72 
Hippasa '... •.• 588, ,5'92, 595 

agelenoides ••• 588, ,592, 593, 594 
gr,eenalliae 588, 592 
thi'malayensis 592, 593, 594 
holmerae .•• 588,5'93,594,096 
tloundesi 592, 593, 59,4 
Jycosina .... 588:,592,593,594 
fmadraspa,ta,n:a, .,. 592,593,594,595 
tnilgiriensis 592,593,594 
olivacea. .... ,588, 592, .593, 594 
pa.ntheriua, ..• 588, ,5'92,593,594 
partita 588, 592 
pisanrina •.• 588,5'93,594,595 
sirnoni8 588 

Hippaseae 588 
.Hipposideros 19" 23, 25 

armiger .25, 112 
indu,s ..• •.• 25 
Ian kadi va. 8, 12, 17, 24,25, 112 

Histerida~ 120 
HolQchlora biloba 1'75 

indica... '75 
Holoparamaecus caularum 120 

sp. .. 14, 120 
HoloruSla... 305 
Homotoma distincta 622 
Hormiina.e 124 
How8.iscolex 319 
HumbertieUa, indica 175 
Hydrobasileus 445 

croceus 425,426, 444 
Hydrometridae 9 
Hd h 3 y rop_ iUdae . .. 120 

• Hyla.eothemis fruhstoderi api 
calis ... 

fl'uhstorfel'i fruhst~~feri 
Hylophilidae H. · -

Hylopbilus 
tkempi 
speluncal'um 
troglodytes 

Hymenoptera 
Hyo$phiera 
Hypophyllus 
Hypselostom:a 

4'25,430 
425,430 
120; 121 

17,21,122 
14, 16, 18, 12 

12) 
'.. 121 

l4, 123, 176 
' .. 582 
108, 109 

21 

Page. 

lotinus mordf.W 470 
praeco~ 470 
rapax 423,470 
ra pax morda : 427, 470 
'rapax praeoox 427, 470 
:rap,ax ra-pax.... 427., 470 

ldionyx ... 423, 446,456,458, 461, 462, 
514., 516 

corona burliyarensis 427" 4'60, 461, 
462,516,517, 519 

corOlla corona ••• 427, ,460, 462,519 
*oorona, fulvia 316, ,517,519 
corona ni~gi1'ie'Mi8 4 161 
tg,a.leata 51'7, 51.8, 519 
tnadgani'ensis 42'7, 460 
nilgiriensis ... 427, 459, 460, 4:62 
optata 460,463 
tsaffronata. •.• 427, 458, 517, 519 
tstevensi .• '. 458,460,462, 517 

Idypaspistomyia latipes 13, 105 
IndogompbuB ]ongistigma 428, 478 
Indolestes... 484 
: Indomaoro'mia 5l4 

tdonaldi 015, 518 
Indoneura,429, 504, 505, 506, 507, 508 

gomphoides 423, 429, 505 
ram buri 429, 505 

Illdoplanorbis exustus ,249,274, 534, 53,5 
lIndosuc-cinea. 369,370,873,375, 377 

plicata. 376 
semiseriea. 37,4, 3'75, 376, 377., 3'78, 

382,,383, 386" 393, 400, 402, 

·semiseric& khandaUa 
*semiserica sthulaSlras 

lndothemis eoesia, 
limbata. 
limba.-ta limbata 
Iimbatasit& 

Insecta 
Isohnoptera 

ca. v,ernico}a ' 
tfulvastra 
himalayica. 
nigroc'ucta 

Ischnura .,. 

,. ,.'l 

403,408 
407 

376,407,408 
426,436 

426, 4.35, 511 
611 
511 

13, l4, 18 
91 

..• 91, 92 
168, 169 

168 
•... 91, 92 

490 
aurora 4,28, 489 
,senegalensis ., 428,432,489,490 

ISQneuromyia ,annandalei ' 293 
lufescens 293 

Isopoda'H 12, 17, '21,49 
Isopsera pedunculata 177 
Ia;alus vit.eatu8 ••• 140 

,Jusiicia 

tl{andul·a 
tmichiei 

tKempieUa. 
K UW<f,y,a:ma hir$outa 

J 
••• 234,23,5, 236, 240 

579, 580, ,582 
579, 580, 581 

'... 87 
621, ,626 
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Lab'durariparia inermis 167 
Lo,bidurinae 89 

amellogomphus 476 
acinaces 427, 477 
ma.labaricus 427, 477 
nilgiriensis 42'7, 4:77 

Lam' no,ria 536 
Lamnonyx 2 

diversidens . ' .. 13, 72 
Laranda. 86 
tLarandopsis 86 

tchopl'ai . .. 13, 86 
Lo,threcista. asia.tica asiatica. 426, 431 
Lathridiidae 120 
La:uraoeae ..• 615 
Lawsonia alba. 376 
Lea der semmelinki 46 

aquiUa. 46 
Lecaniinae 315 
Lee ria. nepalensis 301 
Leia. insignis 294 ' 

nigra. 294 
Le . omyla •. . 294, 295 

Havolimbata 294 
Lepidio ta ..• 274: 

pinguis 253, ,274 
Lepidoeyrtus 13, 285 

texploratorius 286 
j.mperia.lis 286 
tmagnifteus 285 
m ,Q.ximu,s 286 
o bscuricornis 286 
robustU's 286 

Lepidopt~ra, 13, 18, 1 l3, 615 
Leptogenys jeanneli 23 
Leptotriehus 523 
Lestes 425, 48.3 

tdorothea. 428, 4,8:l" 484 
,elata ... , ... 428, 483, 484,48.5 
tpatricia 428, 483, 486 
prae'morsa. 428, 483, 484, 485, 486 
*praemorsa a.ndamanensis .. ~. 410 
praemOTs,a decipiens 486 
pracmorsa pr.nem )tS& 41 
yiridula. ... 428, 4S:J, 487 

Lestidae 428 
I .estinae 483 
Le '#'comyia 2,56 
Libellaginae 482 
I,ibellulinae 425, 426, 429 
Libnotes ... 297,298,299 

montivag,ans 298 
nervosa 299 
nigricorni~ 298 
picta. •.. :2'98 

Limnae,a, ..• 40'7 
,acuminate. gracHior 533 534-
stagna.lis 533 

Limnaeidae 372 
Limnobia ... 99, 297 298, 299 

annulifemur ,299 
bidentata 298 
bipunctata 298 
centralia 298 
con tin ' :6 298 
f,~~t ~va 297 

Limnobia fl.a,voc 'ncta. •.• 
indica 
infixa. ... 
longinervis 
longipenn's 
mal'ginat,Q. 
nigra ... 
nigrescens 
niveip('s 
punctithorax 
teucho)abina 
t ' nctinerYis 
triangu laris 
trlmaculata 
tritincta. 
umbrata 

LimnoI)hila 
annulipes 
<llari pe~nn is 
fi:a, vi pennis 
fusca .. . 
glabra .. . 
honesta 
incompleta 
inconsequens 
multipuncta.ta 
ornatipennis 
p,allidicoxa 
palmeri 
ptl.l·viceUula 
quart.arius 
simplex .. 

Page 
298 
297 

:~99 
298 
299 
298 
'2'98 
29'9 
298 
299 
297 
297 
298 
297 
299 
299 
99 

:302 
302 
30:l 
:303 

100,303 
302 
3003 
303 
302 
303 
302 
303 
303 
302 
302 

tLimnophHa. (Troglophila) caverni. 
c~a 3, l~ 100 

tLhno8ina llotatipennis 13, 103 
ornata. 3, 16, lOa 
ttene bross. 13, 103 

Lis,808t ~r1~a.. . 562, 568 
J,Jithocal'is yiUs ... ] 3, 14 
Litbotis ,369, 370, 371, 372, 394 

japonica 372 
rupicola 368, 371, 372 
tumido, 37], 372, 386,393,394-

Littorina .. '. 535, 536 
littofE'a 536, 537 
neritoides. 53(l 
oLcsa ... 540, 541 
obtusata 530 
rudis ... 536 
scabra. 535, 536, 53'7, G40, 541, (j44 

Louronota 62n 
Louronota (AlIot.rio2a) minuta, 625 
I~ucella 367 
Lucoso. 5'90 
1,umbJ'jcidac 133, ,30:1 
J.Julnbricinaf:' 363 
IJycof3a 588,589, 096, 598, 599, 603, 605 

amazonia 588, 5S9 
tannalldalei .. . 599, 605, 000, 60'7 
fha.i·nesi 590, 599, 601 
birmanica 596, 599, 600, 005, 607, 

tbistriatn 
brevimetatnl'Ris 
tcarmichaeli 
catula 
chal)el'i 
'co Pl otti 

608 
597,600,00.2 

usn 
098,604,605 

589,599 
589, 597 
,589, ,6~7 
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LyC06& conspersa ,589, ,590, 598 

t ftetcheri 598,605, 606 
689 fra-gilis 

f 589,597 . uscana. 
goliath us 589, 600, 601 
thimalayensis 597, 601" 603 
indigatrix 589, 596, 597,,599, 60 
inominata 589, 597 
. fi~ inops .. . 
ira,ni ••• ,589:, 597 
kempi598, 601, 602 
laidla wi 699 
leucosti,gma ..• 389, 598, 001, 603 
t1na.ckenziei ,599, 00.5., 60G 
madani ... BS9, 597,598, 602 
m;aind oni. ,589, 598 
ma.stersi 589, 0'97' 
tmoulmeinensis .•. 598, 604, 60.5, 609 
nigrotibialis 58'9, 596, 597,599, 600, 

601,602 
589 obscura. 

obscurides 
obsQul'ides se~lberti 
orophila. 

58'9 
589 

' 589,597 
590, 598 
. 590 

ovicul.a. 
pallicla y:t, 

phipsoni 
pietula 
prolifica. 
tpun1cti pes 
tquadrifer 
se-moni 
stictopyga 
,8ubinermi.s 
sumatrans. 
t.sutherla.ndi 
tagax 
tenebrosa. 
timida. 
wroughtoni 
yerburyi 

Lyeoseae •.• 
I.iycosella mio'lttli 

tenera, 
tenera bisllicata 

Lycosidae t •• 

590, 60.0, 60.1 
590,5'97 

590, 597, 60.0. 
598,601,60.3 
599, 605, 00.8 

590. 
590.,598,602 
589, 590,5'97 

, .• 598, 604" 605, 607 
59'9, 605, 60.6 

,59Q,598 
590.,697 

610. 
590,597 
590.,697 

588 
590 
590 
590 

587,588,590 

~{acrom· a bcllicosa. 
Page. 

427, 452, 453, 45~, 
.455,45'7 

... 427, 447,449, ,4tH 
449 
447 

... 426,447, 4500, 452 
427,447,452,457,514 

tbinoceHata. 
calliope 
cincta 
cingulata 
tcllisoni 
,euterpe 
ftavicinota 

447 
.. 42.0, 447, 452, 453 
. •. 427,,449,451,452 

427, 44'7, 44:.8, 451, 4,53, 454, 
ti 181 •• • 
tindicll 

457 
tbntft· .• ' 427, 452,454, 455 
tminiatn. 427, 449, 450 
l"allida ... 452, 454, 456, 457 
westwoodi 447 

Macromias 447 
~racro'midia 5 4 

ra.}lida. 516 
){ada-summa. marmorate. 186 
Maheina. •. . 319, ,354, 3,Dl> 
tMal&baria 319, 320,354, 355,356,361 

tpaludieolt\ 356, 309 
Mammalia .. , 12" 17 
Mantidae '... 165, 1'66, 175 
tMar~ta acutiventris 168~ 169 

teimilis 170 
lia:rgattea •. . 170, 171 
l\{azarredia. cristulata .. . 189 
M ecopo(~a elong,ata 177 
A{egalogomphus hannyngtoni428, 470, 478 
Megalophrys boettgeri 142; l43 

IU~lnpi ... 43 
sp. . .. 12, 1,4 

Megapenthes 122 
ti bi-alia 119 
tYcspertilionis 14, 119 

l\{egaseolecid,a.e 130, 320, ,327 
~legt\8colecinae l30, 321, 327 
Megascolex 321, 335 

konltanensis 3,35 
maul"tii 335 
tporphyrozonus 337 
8ylvicola .. . ,337 
*sylvicolamarhlna~ 321,336 
trilo batuR 335 
vilpattien:sis 330, 337 

I Mogascolides ... 130,320, 321,334 
M 

M~chilu8 ga.mble· 625 1 

Macrobrachius longteosta 295 
?1a.erQcera. brunnea. ... 291 I 

elegans 29 1 
ferruginea 29'2 
inconspicua, 291, 292 

Ma.crogomphus 476 
a1 ba.rd:ae 472 
a.nnulatus 427,470,471,4'72,476 
decemUneatus 472 
montan\lS 4'72 
paraUelogramm;a, ... 472 
l'obustus •.. 472 
twynaadi'cus '... 427,471 

Mncrohomotoma.stviata. 622 
l\{acromia '" 423,427,441.,446, 447., 449, 

452, 453,455, 450,468., 
,4-69, 514, ,G15, 5lG 

tantrophyes 14, 18, 130 
coebincnsis 335 

~Iega;trioza 621, 624 
eugenioides 625 
hil'suta 621, 625 
vitiensis 624 

Megistomastix portoricensis 3.04 
J\{elaniidae ... 33 
l\{elanoides 40 

lineatus ... 530,531, ,532,533 
pyramis 12, 15, 33, 34 
tubercu\atus 532,533 

Melanoneurn 429, 5016, 60.8 
b ilinctl-tn •.. 429, 504, 505, 507 

llf('socyplwnn. 3QO 
gracili.a 301 
nigri les .• . 300, 30 I 

Mef4o~()m pInts lineatus 427, 477 
IVfet.ullcn. 218 
l\{etalHopais 'l" 21~ 



xix 

Page. 
1{etassanaia 69 

t ,septendentat,a, ... 12, 69 
~{etioche umbertiana. l88 
Metoponorth \18 623 
Metrocoris nigrofasciatus 13, 19, 93, 94 
~Ietro'col'opsis 94 

femorata. ... 93, 94 
lierixalu8 Qpisthol'h<)duB 140 

Mlcrochaetbia.e .'. 133 
~licrodon apidifotmis .'.. 153 

apiformis 153 . 
Micl'ogompi1us 4'76 

*torqua;tu8 souteri 427, 474: 
torquatus torqua.~us 427,474 

}ficrobvla berdmorei ... 141 
in~rna;ta. l4-1 

l\{icromerus 409 
tandamanensis 410 
lin@atuB . .. 409, 423, 428~ 483 

,l\finous JIlonoda.'ctylus 155 
Mogoplistes - 166, 187 

brunne'Us 186 
Molcblonyx 302 
1\10111,18ca .•. 12, 20, 33, 5:19 
Molophilus 300 
~~~~ 000 
incon'spiouus 300 
~~~ 000 

Moniligaster parriel'i 322 
Mon'ligast.ridae 129, 322 I 

Monogiu;t-er 320 
Monotnor'um rhopalocerum Ispe 

luncarum 123 
MOl'phacris c" tl'ina. 189 
MOl·tonagrion van'alli ... 428, 490 
Muraena. (Gymnotborax) meiea,gris 155 
MUl'idae , 23 
Murrayia koenigi 616,623 
Mus nitidus nitidus .. 12 
:Musca 205,209, 212, 218, 553, 555, 

556, 557, 66.2 
albina 553,554, 55G, 567, 560, 5(18 
albomaculat~ 671 
aoolis ,568 
al,l,gusti/rQns505 
antiqui~8ima 50,2 
a,t{'ri/acies562 
austraUs ,562 
a.utumnalis 573 
ba.keri .. '. 556,558, 560, ,572 
buke'ri 568 
bezzii 554, 555,559, 560,573 
biseta ... 565 
bivittata 564) 
calleva .. . 662 
camp·icoZa 5'62 
,chi lie'ruJ is 56,2 
ci1"erea 197 
cingala,i8ina 575 
conducens 554,556,659,562,565, 

oo'ltvea;ifron8 
corvi1~a, 
cragyi 
crassil'oS tl is 
cup-rea 
d,aSYops 
d~tern~i1l;ata 

675 
57l 

562,u(i6 
568 

5G4., 055, 559,56 ,5'77 
667 

.• _ 55-t, 057, 560, 509 
5'G:J 

Musca dichotoma 
divat'i·cata 
d'omestica, 

Page. 
565 
5163 

206,553,554,555,556, 
658,562,563 

dor;'Jo11ulc1data 571 
e'lttaeniata 565 
jlaviJacies 563 
ftavinervis 563 
fl,avipellnis 563 
1fietcheri 553~ 555,558, .560, 574 
f~o'lttali8 562 
gibsQui '0' 554, 557,,561,570 
hel'vei 554, 556, 557, 5.58, 560, ,572 
hottentota •. ~ .". 562 
kumili8 56u,566 
illillgworthi 559, 561, 572 
i1werla 564 
'nferior ,553, 554, 555, 557, 560, 

ko,-8aulieM is 
lateraU8 
klti{roJt$ 
latiparafrons 
lucens 
luciduLa 
l'ltdijica 
nu~dia1l,a 
mi'twr 
'Modesta 
muUislJin-a 
nana .' .. 
nebulo 

'fl,'igritlw-r,a:v 
niveisquama 
osiris .•. 
pal1l-pa$ia.n.a 
patton} 
pellucens 
pha~i,aeformi8 
pilo~a -
planiceps 
pollinosa 
prasbadi 
pr01nisc·a 
pUlla ... 
yumila 
p~tn,(Joana 

riparia 
rivula1l.8 
,8capulari8 
senior-w hitei 
sorbeDs 
8ordidissim,a 
,apectall.da 
$peculiJeul 
81)inohllllle '8, 

6totJloxidea 
8 u;uUlatrix 
tenlpestiva 
'U:mbraculata 
va(lat01'i,a 
votustissima, 
ventrosa 

vicina 
v iUelleuvi 
vitripennis 

574,576 
568 
562 
565 
0'70 

... 556,557,560,567 
556,568 

562 
565 

662,5·66 
577 
563 
,567 

553,554,558,561,563, 
564,565 

568 
566 
,566 
562 

555, 559, ,561, 570, 571 
,562 
5UO 
57:J 

554, 555, 55i, 661, 576 
575 

659,561,673 
565 

559,561,568 
566 
568 
562 
562 
565 

90' 555, 559, 560, 576 
55,3, 557, 560, 5t;.ti,575 

565 
565 
568 

553, 558, 561, 570, 6'7 
•.• 562 

566 
5G3, 566, 557,5Gl,667 

662 
602 

51)7,560,566 
059, .G61, 668 

,562 
... 558,562,563,565 

6.57, 660, 5U9 
553,554,557,060,566 



Pa,ge. 
AI fUca xantltomela 568 
- xanthomelas ... 554,558,562,571 ' 

N'esopeza. albit&l'sis 
gracilis 
longicol'uis 
pictie,ornis 

.Pa:ge,. 
304 
304 
304 
304 

yerburyi 559,561,564 
J\luscaridae 217 
l\[uscidae .. , 217 ~ 218,219,220,06,3 
Muscidae Acalyptratae lOa 
Muscidae Calyptl'atae ..• 550 
l\lu8cinae ... 219 
Muscoidea Calyptrata. 217 
Mycetopilil& binota.ta. •.. 295 

- cincti ventris 295 
czizeki 295 
himalayensis 295 
Unola ,295 
quadrifasciata.295 
suffusa. 295 

Mycetophilidae 291 
Myoomyia. 293, 294-

a.ffinia 293 
basalis 293 
bifa,scipennis 293 
ciner,asoons 294 
curviline& 293 
ferruginea 293 
fitnbriata. 293 
fta, vithorax 2'93 
fia. vi vcntns 293 
incisurata. 293 
in<iefinita 293 
indica 293 
tinctipennis 293 
trilineata 293 
winnertzi 293 

Myiopharnc8 21,95,96 
- greeni 97 

karenia. 97 
tkeInpi 13,16,20,94,95,96,1]3 
i3pelunca.rum ... ... 95 
tipulina. 96, 97 

l\lylabris ... 173 
Myriapoda 13, 18, 71 
Myrme,cophila. , 66 

a,cervorum 184 185 
talbicincta 184~ 186 
tgtaci~ipes 184, 185: 186 

1\ly8~ena .. : ' ,. 65 
Mytllus varlablls 544,545,548 

N 

N aidida.e .. . 321 
Nais communis ca-e,c&~:: 821 

par,aguayensis aequalis 321 
N aucoridae " . 94 
Nemac~ilus sp. ... 12, 18, 27,28, 29 

8ptlop~rus .. • 30 
Nema.~~enla panamaensis ,319 
~emob~na6 ... 84 
Nemoblu~.. '" 84, .85 
NeocoUyrls. 176 
eoemp~erla 293 

tNeontslr.a... 124 
ttYPlca.. 14 124 125 

Neotdoza. machiIi . , ' . . 
N h - ... 625 
. ep. rotoma. hypocrites a' 0'4 
Nen,stoma 
N eritina . _. 367 

- W6 

Nellfohasis chinen sis 
Neurotbemis fulyiQ. 

internlcdia ,at.alanta 
intermed'a intermedia 
tull' a· tullia. 

I Nonagl'ia ... 
. Notoscolex 

tpalniensis 
Nux vomioa 
N ymphae,Q, lotus 

428:,479 
426,438' 

438 
426,437,488 

. ,42'6, 43'7 
237,274 
321,333 

321,333,337 
617,624 

Nycterihia (Acrocholidia.) euxesta. 
321 

1:3, 18, 
24, 112 

11~ Ny,cteribiidae 

o 
Ocnerodrilinae ... 317.,319,320.354 
Ocnerodrilu~ occidentalis 319 
Octochaetina,e319, 320, 343 
Octochaetoides - 343 
Octochactus 343 
Octochaetus (Octochaewides) fer-

mort tetracystis 
fel,'mOl'i typO ca 

OcyaJe . 
a.t~la.nta. 

343 
.343 

590,695 
690,590,601 

40'9 
It)2 

Odollata ... 
Odontoam hlyopu8 
OdontOluac)lu8 baematoda troglo .. 

dytea 123 
Odontopoda. ~ndica 294 
OdolltoteTDles obesus 186 
Ognichodes 162 
Oligoc~aeta. ' 4, 18, 127, 317 
Onlia. ... 372 
Omphra. 145 

atrata 145, 146, 147, 1-48, 14'9, 100 
cOlnplanata. 145 
hirta. ... 145 
rotundicollis 145 

Onesia ' 276 
Ongulllius ... 65 
Oniscidae ." 49 
Oniscoidoa. 49 
Onlscus 50,53,64 

punctatus • ..54, 67 
On t::;ira.. . 124 
Onychas·gia. atrocya.na 428,429,48'9 
Onycbogomphus bistrigatus 478 

stria.tus428, 478 
OnyQhothemia testacea 444 

testa'ce& ceylauica. 426, 442 
Opeas ... ... 84, ,37, 46 

- tco.verll~c'ola 12, 1.5, 16, 20, 33, 34, 
35, 30, 37, :88, :39, 40, ,50 

*,e.n. verlli,cola. vama.na ... ,30, 36 
gl'Urcilo 12, 15,20, 33~ 34, 35, 36, 

innocens 
Olllrloccp lalidae ... 
Ophincephalus g,ao}lua, ..• 
OI)ilione,B ... 
OIlisthostoma. 

37,88,39,40 
35 

..~ 27,31 
2,27,31 
2,17,69 

21 



.. 
XXI 

Page. 
Orectochilus ... •.. 19 

sp. 14 
Ornebius •.. 66 

ta.nnandalei 87 
tleucopygus 86 

Orog()mph~s . 468, 469 
tcamploDl ... 427, 467, 469, 517 
dyak • 469 
x.anthQptera,427, 4,69 

Ortbetrum ... 433 
chrysostigma. luzonicllm 426, 433 
glaucum 426, 43,3 
pruinosum 446 
pruinQsum negle'ctum 409" 426" 432 
sa.bina •.• 409, 426, 432,435 
taeniolatum 426, 433 
tria.ngulare triangu are ' 426, 433 

OrthezineiIa. ... -312 
Ortlieziola 3 2 
Orthoptera. 13, 14,18,81,8.2,165,166,168 
Ot'na f.' '... ...369 
Otinidae '... :369 
Oxyavelox 190 
Oxyloma, ..• ... 367 
Oxytelopsis pseudospina I 4 
Oxytes 'oxytes · t· 33 
Ozotrioza. laurinearum 625 

styracearuDl 625 

,P 

Pac'hYl'hina. 
demarc,ata. 

Palaemon ... 
hendersoni 

99 I 

305:, :307 ' 
•.. 45, 46 

1~,19,41,42,43,44,45, 
,46, 47 

Palaemon (Pa1'apaZaemon) lender. 
aoni 41 ' 

tPalaemon eavernicol& 11, 12, 18, 19" 20, 
,39,41, 42, 43, 45, 46, 47, 48, 50 I 

Paiaemonetes ant·rorum 48 : 
calcis •.. 4R 
eigenmanni ' .. 46, 48 

Paia.emonias 48 
Palaemonidae ... 4-1, 46 
Palaem'ooinae . . 48 
Pala~oana.clinia. fla vobil'ta 294 
Palingeni& 418 
P,alorus exilis 14, 15, 120 

mi'Mr 120 
Palpopleur,a 438 

sexma,culata 426, 433 
P,aludomus bla.nfordiana 12, 19, 33 

labiata. 33 
Pane hlorin ae 82., 172 
Panesthinae 174 
Pantala. fla v'eseens 410, 426,443, 445 
Paraoladura gracilis 302 
t aracryptops indiC118 13., 74, 75 

weberi ... 75 
ParagQbioides ••• 162 
P,aral'ha~a rignifera 117 
Par,atelphus,o, .19 
.Paratelphosa. (Barytelphusa) , fal-

cidigitiB •. ,. 12,. 19, 41 
herpax 41 

Page. 
P.aratettix indicus 189 

sea. ber ... 189 
variabilis 189 

Parathcspis humbertial~a. 175 
Pardosa 688, 589, 69J, ,0'9.8., 009, 610 

amazon.ia· 89 1'.:91 ,0 • , d~ 
tatropalpis C09, 610, Ull 
hirmanica ,589,591 
evippina 09} 
fl ,deU$ 59], 592, 609 
lpnochgera 689, 69 I 
irretita 59 J 
laidlawi 59 J 
t1eucopalpis 609, 610 
ludia .,. 589, 591 
nicobarica ,589, 591 
toahleyi 009, 610 
pinan,gensis 589, fi9} 
pS&InDlodes ,589,591 
pusiola ... 589,691,609,610 
r,a. bu lo.n a 589, 591 
spinicru8 591 
sumatl'ana oS'9, 691 
tenassel'imensis 589, 591 
tenera 589 
thalassia 589, 591 
timida 592, 609 
tristicula 589, 592 
vagabunda ,591 
vagula. 589, 592 
ven,a.trix 59] ,lj92 

Pardose,ac •. ,. ... 591 
Parhierodula 175 
Paron ella ... 13, 14, 285, 287 

tbrunnea 287 
l-nsignis 287 

ParoneIHni .. , 287 
P,aurocephala 615, 621 

psylloptera 616,621 
Pauropsylla. 022 

depressa OJ!), ()22 
ficicoJa. U22 
flo·ccosa (.22 
globuli 6.22 
nigra ... 022 
spondiasae 622 
tubercula.ta 0')2 

Pauro})syllinae 621 
Peckia j 9(;, 220 

mataHiea. 220 
tPegomyia kempi 13, 17, 10] 
Percidae .. 27, 30 
Perionyx... 321, 340,t:l43 

exeavatus 340, :l43 
thorai ,342 
m'intoshi341 
modestus 341 
sansibaricus 34] ,343 

Periplaneta. americana 173 
PhacoI>tcl'on n22 

lentiginosum 615. (,22 
PJwco8ema gallicola ()22 
Phala.ngopsinae ~(i 
}"hanel'optel·inae 176 
'hasgonul'idae 8:1, (}5, I no, 17!),. 17ti 

Plulfsmidne )nH 
Pheidole ... 185 
Phel'etimo. . .. 334,335, ~-J39, :l49 



xxii· 

Pheretima eJongata 
haw &ya na. 
betc·J.'ochacta 
houlleti 
IignicQla 
postbuma. 
Huctoria 
*suctoria. mullanl 

Page, 
:339,356 

33'9 
339 
,33'9 
339 
339 
339 
339 
562 
576 
575 
577 

Philaem ato1nyia 
glf,rneyi 
indica 
in.sign/.$ 

PhHautus vittatus 140, l4 1 
13, 14, 118 

118 
13, 14, 118 

53 
12, 17, 21, 39" 49, 54" oi" 

5'7, 59 I 

f Ph'lonthus ,annandalei 
ben,galensis 
tkempi 

Philoscia coe,co. 
tdobakholi 

sp. 
tenuissi'ma. 

Phorida.e . ., 
Phri,cotelus 
Phrisso[ ~da 

me taUic a 
teste " 

Plri88opodi,Cl 

Phronia semifumata 

12,17,49,53,54,57 
53 

99, 10.6 
65 

196,220 
196 
220 
1'96 
295 
295 

91 
92 

46\ 

simplex 
Phyllodro1nia nig,rocincta 
Phvlldrominae 
PhYllomacromia. 

4,6.0, 461" 462 
13, 104 

429,50.8,5.09 
,.. 423, ,429,5.06, ,509 

30.2, 303 

nilgirieMis • ,. 
t Phyllomyza tenehros& 
Phylloneura 

westermanni 
Pilaria 
Pislces 
Placom,yia ... 
Platyartluus 

tacrollyga 
Pla,tycnemis 
PI atygom ph us 
Platysticta 

decca.nensis 
Platvst.ictas 
Pl&tyura ., ,' 

affiniR 

12 
562 
523 

52:l, 524, 525,526, 5,27 
498,504 

478 
413,498 
429,498 

429 

apicipennis 
fasciata 
fia. vi v'en tris 
tla..volDargina:ta 
fumipes 
funerea 
grandis 
indistincta. 
I un,gi urca:ta. 
marg'nata 
octose,gmentatn 
fuficornis 
s u filtsiner vis 
yi(!ina 

Pla,xemyia 
Plccopodus 
Plectognathi 
Ploe.l.ria. .,. 
Plutellus __ , 

team PSlS ulns 

293 
292 
292 
292 
292 
293 
29,3 
293 
293 
292 
292 
292 
292 
292 
292 
292 
5(l2 
10.2 
680 

9,5 
321,3.27 

328 

tPluteilui kenlpi 
P ,oecilocercus 
Poinsettia. ... 
Pollenia, 
Polylepta. dubiosa 

incel'ta 
undulate. 

Polyphaga. 
aegyptiaca 
africana 
indica 
ur,sina 

Poners, dukis 
tessednoda 

tPone'fotrogus 
tan nanda lei 

Pontoscolexeorethrurus 
Porcellio _".­

tassamensis 
immsi 
maculipennis 

Pota:marcha. obscura 
Potanlonid,a,e 

Page. 
321 

90 
245 
230 
294 
294 
294 
174 
174 

82 
1'1,4 
174 
123 

165, 583, 586 
583 

524,5,86 
363 

49, 50, 53, 523 
12, 49, ,51, 52 

50 
50 

426,432 
41 

Prenolepis (Nylanderia.) ja.egerskio, 
eldi 123 

562 
575 
115 
300 
562 

Pri8tirhynchomyia 
lineata 

Pristouychus 
Progonomyia 
P1'Qmu.'ca .. , 
Protoneur,a 
Protostieta 

tcerinosti,gnla. 
gra.velyi 
hen.rsevi 
trnortoni 
san,guinos'tigma 
~tevensi 

Protostictas 
•.. 

PseUiophora Aa vofasciata. 
gr&cilicornis 

1?seuda,grion 
tandamaniculll 
auatrala.siae 

601,504 
.- 499 
429,499 

429, 499, ,601 
429,499 

,429, 5QO, 50.1 
429,499,500 

429, 499, 501 
42'9 
304 
304 

•. , 411 
411 
496 
495 

423" 428, 497 
4:28, 497, 003 
428,,495, 496 
428, 494, 495 

bengalense 
decorum 
hypermelas 
tindicum 
tmalaba.ricum 
microcephalum 412, 423, 428,49.5, 

497 
tpraec},arum 428, 493, 496 
rubriceps 428, 483,4'9'7 
wi Jiamsoni 497 

Pseudococcinae 315 
Pscudococcus 3],5 
Pseudolimnophila 302:. 1303 
Pseudonlopinae 92 
t Pseudopha.ea cardinalis 612 

diapar 423, 428,479,480, 512, 513 
fr,aser' .•• ,428, 430, 4S0, 513 
fraseri ft'aseri '" 480 
fraseri "ynaadensis 480 
variegata •. . 480 

Psilorhyn'chus sucat:o "., 12,27 
PsiloSQJt\UR 1162 
PsyUa. 623 

ap}181a.roid~R ,.. 61{) 



... 
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Psylla eedretae 
ci8tellata 
isitis ... 
obsolete. 
aimlae .. , 

Psvllidae .. ' 
PsyJUnae .•.. 
P8yllopa ... 

Q!Hcura 
Pterno8c'rta bimnculata 

hum bertiana 
Pterois russclli 
tPteronemobiuB gravelyi 

hietrio 
infernalis 
javanus 
tartar us 

Pteropodidae 
Ptilolepi8 •.. 
Puliciphora trisclerita 
Pycnoscelus 

striatus 
Rurina.mensis 
tene brigerus 

Pygle ophthalmi,ca 
.Pyrahdae •.. 
Pyralis 

acna'ina 
ik8pectalia 
fl1JDipenniA 
gerontesaUs 
manihotalis 
mi8erali8 
pictali~ 
'Vetu8alis 

Pagt-, 
623 
621 
624 
623 
623 

615, 621 
623 
624 

61'7, 624 
189 
189 
155 

1~2, 183 
182 
182 
182 
183 I 

24 
562 
275 

82, 174 I 

, .. 82,83 
13,15,82,83,174 

170, 174 
]66 
1 3 
113 
113 
113 
113 

. 113 
13, 16, 95, 113 

113 
113 

'" 113 
Pyrazus palustris 

Pyrrhicia inflate. 

529, 540, 542, 543, 544, 
649,550,551 

177 

Ramiella •.. 
bieham ba.li 
beteroohaeta. 
tparva. 

Ramphidia sp. 
Re.na afghana 

altioola. 
annandalei 
c1halco.nota 
eubitalis 
kuhlii 
livida •. . 
s&uteri johnsi 

R 

spinosa •.• 
R&na- (Hylorana) afghans. 
Rattus nitidus nitidus 

nitidu8 obsoletus •.. 
Ravinia 
Reduviidae 
Rhacophorus leucomystax 
Rhamphidia abnormalis 

320,344 
340 
345 
344 

13, 14, 99 
139, 140 

]39 
137 
138 
laS 
137 

137,139 
138 
137 

... ]2, 14 

... 17,23 
23 

207,2.21 i 

,.. 94-
141 

incoDspicua ... . .. 
Rhamphjdia (Eurhamphidia) nivei. 

tarsis 

299 
99 

Rhaphidolabis indica ... 
siordida 

Rha phidophor~ 

299 
302 
302 

.... 22,81 

Page. 
Rhapbidophol'jnae 8.3 
RhinlJoae ... 218, 2 J 9, 2:'0 

hinocypha 483, 519 
bisignata. ... 423,428,482,483 
ignipennis 5 2 
tlaidlawi 428, 482, 514, 519, 522 
ustuiata {)) 9, {)£O 

Rhinolophida'e 24 
Rhinolophus '... ~3, ~.~ 

lepidus subbadills... ]2, J 12 
au bbadius 24 

RhinopsyUa st) lata 623 
Rhipidia ... 295, 296, 297 

ja vanensis 295 
maculata 296, 297 
pulchl'a 295 
su btesselata 297 
zey lanica 296 

Rhodot.h{'mis rufa. 426, 438, 4.46 
Rhvmosia albolatel~aIis 294 

... annuHcornis 294 
fiavolimbata 294 
genitalis 294 
humeralis 295 

Rh:vnchota '" 13, 93 
Rhyothemi8 lankana 444-

phyllis phyllis 426, 443 
triangularis 425, 426, 429, 435, 443, 

444, 445 
variegata variegata 

Rodentia ... 
426, 440. 443 

12, 17,2:3 
l~ 

112 
Rousettus aegyptiac. us 

seminidus 

s 
Sacatia lalldtllldla ] 13 
Sal'cophaga> 193- ~02, 20t:- 210. 212, 213, 

219, 221, 222, 224, 24], 2~ 5, 257, 
260, 2()4, 268, 273, z74, ~7J, 

276, 279 
agnata 279 
alba... '" 202 
albice}lS Hl9, !;Q4, 213, 223, z~ 5, 2:~ 6, 

239, 243, 253, 263, 205, 270, 

allena 
amita 
anci11a 
tannandaJei 

274,275,282,283 
197,200 

~f,O 

281 
223, 225., 233,262, 205t 

209,274,270,270 
a,ntih-'pe 200, 223, 224, ~32, 2(;2, !Ui4, 

al'ab'jx 
arcip~s 
al'V rum 
taspinnta 

271 
241,~R2 

2fO 
281 

222, 225, 230, 262, 264, 
211, 274 

au rata 197,202 
aUl'ifrons ]97,.205, 206, 222, 224. 23], 

262,264 
hnlAnina. 2S() 
tballardi 203,224,254,203,271 
hanksi 272 
barbata 228, 2U] 
basalis 197, 202 
becked ••• 24], 2S2 
fbeesoni '!2!l, 224, 242, 243, 26:3, 2(:9 
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Pa"ge. 
be . 281 Satcopbaga naCl ••• 

benaci tenuiforceps 281 
bez:zi an a. 281 
l)ottcheri 280 
bre\Tis '" 197, 200 
calicifera. 200, 222, 225,226, 261, 2()2, 

caruaria 
eauda.g,alH 

271,274 
' ... 21.3,261,264,282 

200, 222, 225, 227, 261, 
26'2, 271 

cey,lonensi8 200, 23,5, 2,48, 249, 250 
cinereQ, 283 
cla.thrat8- 279 
compta 1'97, 200 
consa:nguinea 282 
cor,sicana 280 
'cr.aggi 200, 251 
crassimargo •.. •.. 279 
crinita -200, :223, 225, 24o, 263, 269 
,cucullalls •. '. 280 
~ultel1at& 283 
,c'~ernyi 282 
~clhR 2~ 
dissimilis 2:32" 281 
duvaue,eUii 196, 200,202 
dux 200, 205, 223, 225, 248, 249, 252, 

, 260, 263,270, 274, 275, 276 
dux harpax 223, 225, 250, 263, 283 
ebrachiata. '... '... 282 
~ braehia.ta meadei '282 
~migrata, 197, 202 
excuticulat,a 279 
falculat~ 200, 246, 261, 271, 282 
*fa,l'culata pe.rsi'c,ae 222, 22,5, 228, 2,61. I 

- 202,272 
ferox ... 
fertoni 
fili,a, ••• 
tflavinervis 

280 
280 
280 

222,224 229,232,262, 
264, !71 

t6etcheri .224, 225, 254, 203, 270, 274 
formosa,ne. 200, 223, 225, 243, 203, 269 
frenata. 281 
fl'enata. ,cfuen tata. 28 I 
froggatti 194 
frontalis 197, 200, 201, 202 
fulvi,cornis 196, 2.00, 202 
fus,eicauda 200,205,206,224, 225, 242~ 

2,52, 253, 263, 270,27], 272, 
274,275,276 

tfutilis 223, 224, 246, 263,~.269, 272,283 
granulata 279 
tgrav1elyi :222, 224, 229, 242, 26'2, 264, 

. 269, 272 
haem,atodes 200, 222, 22,5, 230, 262, 

264, '27'9, 283 
haemorrhoa 281 
haemorrhoid,alis :200:, 204, 224,225, 

25,5, '260, 263, 271, 282, 28:3 
harl)a.x 249, 270, 275 
thcuryi 223, '224, 232, 262, 264-
hirticrus 279 
hirtipes 204, 2Q6, 223,22,5, 238, 239, 

263,265,266 267,268,270 27] , 
274, 275, 282 ' 

hirt.ipe'S orchidea. 223, 239, 263" 265, 
2nO, 267, 26.8, 270, 275,2R3 

hugeUcl 205,250 

8ar.cophaga kutiSo.ni 
indica 
indicata 
inextricata 
infix,a, ••. 
innotata. 

Page. 
. . . 200, 235, 252, 253 

253 
197,202 
197,200 

280 
197,200 
197, 202 

196,202,205 
in varia 
javan,a, 
josephi 200,222, 225, 226,227, 

2,61, '262 
tkempi 205, 206,223, 225, 2~7, 263, 

27.0, .272, 274,275 
kertesd 2:81 
tkhasiensis 223, 224, 246, 263, 269, 

271, 283 
kna bi 200, 205, 223., 225, 234, 235., 236. 

262,265,274,283 
*knabi fiav~[I ,alpis 204,2.05, ,223, 235, 

263,2,65 
krame i 2.00, 223, 221), 241, 203:, 269, 

272 
279 
281 

l&!cini ata 
la.erymans 
lineatocollis 
long'e,sty lata 
1011 9 icor'1l is 
luzonen$i8 
maculata 
tmartelata 

196,197,202,204 
283 

200, 243 
•.. 200,235, 248" 249 

279 
223, 224, 247, 263, 26'9, 

272, 274 
melladiensis 2,82 
melanura 199, 2005,213,222,225, 227, 

261, 262, 279 
m'endax 197, 202 
metopina 281 
minima. 283 
monspellensia 283 
nemoralis 279 
ni,griv,entris 248, 280 
hover'ca 279 
offuscata 281 
(lfiuse.at.a haem'orrhoides 281 
orchid,~a . ' •. 200,204,239,271 
orientaliR 200, 223, 224, 24,3, 263, 209 
torientaloides 223, :224,244, 263, 269, 

27., 275, 2'76, 28'3 
tostindi,cae 223" 2.24, 233, 262, 265 
llarkeri 273 
tpattoni 223, 224; 242, 243, 263., 269, 

pauciseta 
llerp\lsilla. 
phoenicopterus 

272, 2'74 
.. 282 

197, 200, 202 
200, 223, 2.24, 238, 

263,2,65 
porrecta. 281 
princ1eps 196, ,201, 202, 204, 237 
protuberans 282 
proxitn.a 281 
pseudoscoparia 282 
pumim 280 
tpus8,na 223, 225, 245, 26,3, 26'9 
reciproca 196, 200 
rondanii 28] 
roscllei '279 
rostrata . , 280 
ruficornis 196,201 202,203,206,223, 

225,251,263,270,274,275,283 
rufipalpis H' 197,200,201 
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Page. 
8~rcf)pkag(J r,uflpg~ 196, 204, 238, 2,6,5, 266 

sohineri 281 
schnabli 281 
schiitzei "_ 282 
scoparia. 282 
seourUera 203,283 
serioea 1'96, 202 
serioeorutens 197, 200 
setinervis . 281 
sctinervis mutila •. . 281 
setipennia 279 
siciliensis 280 
similis 282 I 

sinuata 279 ' 
S'Ol'or . .. 280 
spininervis 197, 200, 201 
spinosa . '. ..'. 280 
stri&ta 280 
8u!)euber,osa .• 250 
taenionota 1'96,201,202,204,236, .255 
tenuipalpis ... 196, 202, 204, 237 
teretirostris 282 
tb,alham meri 281 
trentepohlii •• . 205, 228, 248,253 
tricolor 280 
·tristylata 200,223" 225, 241, 263, 268 
ttsushimae 223, 225, 248, 263, 270, 273 
tuber08a 200, 248, 282 
tubeross, 'exuberans 282 
tuberose harpax 282 
uliginos& - 282 
unci,curva. 28'0 
vioina 282 
vicina adriatica. 28" 
vlleneuvi '280 
tw.ala.ya,ri 222,225,231,262,264, 269, 

271 
Saroophagae ..• 264, 271, 275, 276 
Saroophagidae 217, 218, 220 
Saroophaginae ..• 193, 196, 21'9, 220 
Saroophagin&e metalUoae 219, 220 
Sarcophagin&e verae 219, 220, 221 I 

Sareophila 197,221,2,56,273 
alba ... 197, 257 
,oinerea. 257, 2'73 

t89,throphyllia ,earinata 1'78 
rugosa 179 

Sca.psipedus hastatug 184 
Seara,beidae 583 
Sohizodactylu.s... 180 
Schizotnus eaverwoola. 61 

dispar 61 
sauteri 61 
tsijuensie 12, 17, 61 
similis 61 

Sciarin&e... 291 
Soutigeridae 71 
Seytodes setnipullat& 12, 17, 63 
Sicariidae . . . 63 
:Sijuoa.v,ernjcus '70 

tkempi 12, 17, 70 
Siphonaptera 19'9 I 

8pelaeoblatta caeca 92 
,Spelaeomyrmex urichi 123 
S penoeriella, 321, 330 

duodeoima.}is 330, 333 
duodecimalis ,dithec,a, 332 
duodeeimalie quadripa piUata 331 

Page. 
Spenceriella duodecim alia regulal'is 330, 

332 
duodeoimalis typica 330 
tkempi ... 332 

tSpeonemobius 84 
tde'coloratu,s 13, 14, 21, 85 

Sphasus lepidus 692 
SpbingocJadia 618 
Spilogaster 218 
Spondia.s margiferae 622 
Stapb)rlinidae. . }1:8 
Steatornis oaripcn.sis • .. 123 
Stibadoeerella pristina. ,.. 304 
St~lpnQbla.tta. bengalensis 74 
.stomoxydinae •.. 219 
Stomoxys.. . 218, 555 
Strongyloneura 213 
Strumigenys stygia •. 23 
Stygophrynus •. " 16,22 
Succiuea. 367, 369, 370, 371, 372, 373,375, 

376, 377, 399, 402, 405, 407 
bacQni 374 
bensoni 372, 377, 378, ,386,39.2, 394, 

396,400 
eeylanioa. ... 378,392,395 
cocbinchinensis ,374 
coUina 378, 384, 385 
coHina, aUl'a:ntinca Y. rufo-cor· . 

nea ... 384 
crassinudea 378, 387, 3,88, 889, 891 , 

395 
,crassinuclea vitrea 377, 378, 386, 388, 

394-, ,395, 396 
daucina 378, ,395, 397, 399, 403 
*daucina hraawasikhara 378, 397, 403 
de bilis 377, :380 
elegantio.r 877,378, 380, 382,386 
girnarioa 377, 378, 383, 385, 391, 393 
fodiv,a.riana 378, 389, 405, 406, 407 
. godiv,ariana. vallgiya 377, 378,389, 

40.1l,407 
tgtavelyi 377, 378, 3891 395, 396:, 

,398, 401, 402,403, 404 
*gra velyi a.ndalna.nensis 378, 404 
*gravelyi decca:nens's 378, 403, 404 
hanleyf 378, 391 
horticol& 36:8, 403 
indica 368, 377, 378, 379, 380, 382, 

383,385,387,390,395,400,402 
indica. shanensis .,. 380 
*indio,a, subfossilis... 378, 382 
t1imnaeiformis 378, 406 
martensiana377, 378, 383, 389, 393 
oblong,a 392 
pfe" fteri 378, 383, 390 
pfe' ffClti l'ecta. 377, 383, '3'90 
pJicata 376 
putris 367, 376, 378, 379, 403 
putris propinqua ... 377, 383, 390 
rtltHans 377, ,378, 385, 389,402, 403, 

8emiserica 
t ,snigdha 
tstoli'czkne 
8ubgranos 

taylQri 
ttorna,rdi 

404 
374,376 

378, 3'97, 400 
377,378, :389, ,3'96, 399 

377,378,386,391,392, 
393, 394 

404 
378, 384 
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Page. 
SUcCi1u,a vitr,ea 387,388 

varkand.cnsi.,~ ,.... 377,380, ,390 
J 37.2 Buccin~a (Ltt,hQtlj) ru.pt-Col(l, 
h(.1nida 372 

Succi eidae 367, 369, 370, 372, ,377, 380, 
- 383, 386, 389, 390, 393, 396, 400 

Sympetrum fonscolo1ubei 426, 438 
Symploe,Qs ,625 
8,ym pycna. 4~~ 
8yrphidae ... 103 

T 

Tabanidae 99, 100 
Tabanus 256 
Tachina. 197 

..brevicornis 258 
Tachinidae 217, 218,219 
Tachininae 219 
Taohy,eines .. '. ,22, 84 

adelungi 84 
Ta.chys 115 

tmicraulax 13, 115 
tetras pilus •. 11,6 

Taenioides 156, 162, 163 
chilkensts 156, 163 
oooom WI 

Taenioididae 156, 157 
Taeni<)ininae 156, 57, 162 
Tar tal' ides ... 12, 17~ 61 
Telescopium ,551 

telesCQP'unl '542. ,544 
'rcmnopteryx a.lca 173 

tobHquetruncata •.• ... 172 
Tenapha.lat·a ,aeutll)ennis 623 

elonga-ta 623 
'Tenebrionidae 120 
Tephrosia. ..• 190 
T'el' min alia 621, ,625 

al'j una. 624-
to mentosa. 625 

Tetraodon .. , 5g0, ,582 
line,a,tu:;I 580 
lunaria 155 
nigropunctatuR 580 

Tetraodontidae 579,580,582 

Page. 
Theridion... 95 

rufipes 12, 16, 63, 64" '95 
Theridiosoma 65 
Theridiosomatinae •• '. ,64, 65 
'Tholymis tiUarga 426, 44:2 
Thrypti<lomyia. 296, 298 
Tkysanogyna 619 
Thysttnura. .0' 13, 14 
Timomenus •• 91 

lugens l3, 14, 91 
Tinea 114 

tantricoia.l3, 15,16,17,18,21,95,114 
tpyrosoma 13, 16, 1 4 

Tincidae .'.. 114 
Tipula 3.04, 305, 307 

biserr,a, 30.5 
brevis 30'7 
cinctoterminalis 306 
contigua 306,307 
con ti nuata 806 
elegantula 306 
fascicula.ta 307 
filicornis ••• 306 
fia. vithorax 307 
fulvlpenlus 305, 306 
fUlnicosta 306 
fumifasciata 305 
fumifascipennis H' 306 
fU8cinerv18 305 
gr,acillima ••• 306 
gra ve yi ,306 
griseipennis 305 
himal,ayensis 30u 
imperfecta 306 
inconspicu& 304 
jaco'lsQni ,306 
munda 306 
mutila ,305 
nova •.. 305 

. ocill'i pes 306 
princeps 305 
quadrifasciattt 805 
'qlladrinotata 305, 306 
quasimarmoratipenni:s 305 
repoRita. 307 
ses:silis :305, 307 
shirakli 305, 306 

Tetra.themis 517 , similliDla 306 
pi atyptera 425, ,429 I 

'Tettilinae 165, 166 
Teuc' Qlabis 297,,299 

augusticapitis 300 
biannulata 299 

s plendens :305 
st.riatapennis 305 
tenuip'es 306 
te,ssella tipennis305 
thi betana 305 

f'enestrata. 299 vernalis 307 
insignis 299 I 
nocticolor 300 I 

v·caria. 306 
walkeri 306 

ornata 300 
ornata.ass,amensis 300 

Theganopteryx parvula. 1'68 
Th~ra,:pon theraps ... 155 
'Therenonema. 71 

decipien8 '8 
feae ... '7 
iongicorne 77 
nobil~ . . ... H ', 78, 79 
·no bile dobchopoda . ..77 78 
rr'~conditum 13, 16, 17, 18, 75: 76 

Thendldae 64 

Tipurdae ... 99, 291,295 
Tipulidae brevipalpi 198 
Trachyiulidae 71 
,tTr,Q,c.hyiulu8 mimus OH 13, 18, 71, 72 
T.ramea basilaris bnrme,istel'i 426" 446 

limbata. 426, 4,45 
TrechuB "'''0 116 
Trewia ... ,621, 6U 
Triehocera . .'.. 99,302 

o.ava ..• t.. 302 
Trichoneura 'te. 301 
Trichonta . .. ... 294 
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Tricyphona 
Tridact.vlas 

i'l~tiat'U8 
pulex ... 
riparius 
savignyi 
thoracicus 

Page. 
303 
165 
181 
181 
181 
181 
181 

Triglyphothrix striatidens 
l'rigonocorypha 

14, 123 
177 
176 
190 
189 

crenulata 
TriIophidia annulata 

cristella 
turpis 

Trioza analis 
eugeni·ae 
eugenioides 
fletcheri 
fietcheri minor 
gigantea 
hyalina 
jambolanae 
urtica.e 

TriQzina~ .. .. 
Trithemis aurOra 
. festiva 

kirbyi kirbyi 
paUidinervis 

Trochosa .. . 
Troginae .. . 
tTroglophila 
Troglophilus 

OJ . 

Trypauchen 55, 156, 

l~O 
624 
624 
625 

621,624 
624 
624 
624 
624 
624 
624 

426,439 
426, 435, 439 

426,439 
426, 440 

590 
528 
99 
81 

57, 158, . 59, 160 
microcepha.lus 
vagina 
wakae 

Trypauchenichthys 
typus .••• 

Trypauchenidae 
Trypaucbenina 

160 
158, 159 

160 
157,158,159,160,161 

... 155, 158, 159, 161 
155, 156 

156 
155, 156, 157,l60 

156, 162, 163 
Try pauche ninae 
Trypauchenopbrys 
Trypauchenopsis 
Tubificidae 
Tylonycteris pachypu8 
Tylototriton \rerrucosus 
Tympanotonos 
Tyntlastes 
Tvora indica 
lTyp h lobi atta 

caeca. 
Typhocaridinae 
Typblocaris galilca 

let.haea. 

156, 162 
32] 
112 
309 
551 

156, 162 
623 
92 
92 
48 
48 
48 

u 
Ulomorpha 
Urothemis signata $ignata 
Urtica ... . .. 

Fags. 

99 
·426, ·445, 446 

624 

Vendi 19ardia 65 
tassamensis 12, 63, 64, 65, 66 
theridionina. 66 

Venonia. 590, 605, 60S 
corU8cans 590, 608, H09 
tbimalayensis 605, (jOR 

Vestalis aplicalis 428, 479 
gracifs ·423,428, 47'9 

Victoria regia 321 
Vivipara bengalensis 321, 529, 532, 539,541 
Viviparvm'll£ca 562 

w 
'Vasmannia auropunetata 
'V ohlfartia. 

123 
221, 260, 27:J 

260 
260 
260 
260 

halaglossi 
magnifica 
m~igcnii 
tertripunctnta 

tXenococcus 
tannandal~i 

Xenopsylla 
Xylocopa. .. . 

aestuans 

x 
3 I, 314, 315 

311, a12, 313, 314. 315, 
52·4, ·527 

199 
) 79,180 

443 

z 
Zant teres gracillimus . .. 
Zyga..enae fiB pendulae ... 
Zygonyx ida ... 

590 
434 
441 
441 ilia 

iris 
tisia 

... 1.25,426,441, 4tl4 

Zygoptera 428, 429, 
426,4'0, 441 

432, 479, 509 
Zyxomma petiola.tllm 426,442 
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THE SIJU CAVE, CARO HILLS, ASSAM. 

PART I. 

By STANLEY KEMP, Sc.D., Superintendent, and B. CHOPRA, D.SC'., 
Assistant Superintendent, Zoolog~'cal Surrey 0/ I nelia. 

(Plates I, II.) 

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 iIi 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.! 

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 kno,vledge ,vhatever of the 
fauna they may possess. 

The ~xistence of a large cave at Siju has been known for Inany 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, $)) ; but it had evident­
ly been explored to its furthest limit at a still earlier period (see footnote 
to p. 8). In 1919 Mr. R. Friel,I.C.S., then Deputy Commissioner of the 
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, LC.S., Collector of Mymen-

1 Annandale, Coggin Brown and Gravely, J cU'rn. As?·at. Soc., Bengal (n.s.) IX, p. 39} 
( 1914). 
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singh, and to Mr. N. E. Parry, I.C.S., Deputy Commissioner of the 
Garo Hills, for the help they gave us in making arrangements for the 
8omewha,t 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 froln the roof and are, for the most part, 
at any rate, above flood-level. 

The directio:Q. of the cave, speaking generally, is north-west. It 
extends to a depth of about three-quarters of a mile and, so far ~s 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 cli:ff 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. It is about 85 ft. above the dry-season 
lev~l of the river and approximately 950 ft.l 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. 
jn 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 occasio:pal 
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 st.ream, 
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 t.he ent.rance 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 PI~te II, is no doubt to be 
explained by water action and differences in the hardness of the 
rock. The strealn 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 t<? 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 indebt~d to officers of the Hydro-electric Surver of'Ass~m. 
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At the inner end of the entrance-passage is a spacious cavern inhabit­
ed by large numbers of bats (Oynopterus sphinx gangeticus). It is nearly 
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 o~y 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 otherwi<3,e rendered unendurable by s,varms of bat­
parasites. The nauseating smell of bats pervades the \vhole cavern. 
The floor was at one time thickly covered with bat-guano, but the supply 
has bE!en 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 ft. 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 ar~ 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 4! 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 ip. 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 t.inle 
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 mouth. 
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At 1. ,400 ft. from the entrance the tunnel widens out into a cavern 
70 ft. broad and frOln 40 to 80 ft. in height. The roof has here partially 
collapsed and the river-bed is completely choked, so that it is not possible 
to follow its course further; as noted belo"\v, 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. On reaching 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 fiat, was 70 ft. above 
the highest point we reached or 180 ft. above stream-level at 1,400 ft. 
The ,vhole 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 Inentioned 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 froin this on,vards 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. fronl the mouth a small streanl falls str&,ight down in the 
middle of the cavern from a height of about 90 ft. Th~re 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 Inore 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 din1inishes 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 slnall 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 tl1Tough which the stream flowed was too ~ mall 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 comse, 
have been washed in from some outside source. 

The main passage continues beyond the streanl and at 2,100 ft. 
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 seelll 
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 snlall 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 iies 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 ~arge 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, ceJl?ented 
in position with fine mud, and here and there are angular limestone 
bould.~rs. 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 nlain passage changes. 
Hitherto it: has been running almost without interruption in a north­
north-west directipn; here it abruptly turns to the west and with the 
exception of a few right-angle bends eontinues 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 tha,n 2 ft. deep and the fall in level is very slight. 

At 3,550 ft. from the entrance the straight tunnel ends. The 111ain 
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 ft.. high. The cavern is partially 
filled w·ith blocks which have fallen fronl 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, Hippos·ideros lctnlcadira, 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 ,vater, and this probably accounts 
for the very scanty deposits of guano ,vhich 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 
flqoded during the rainy season and in some of them small streams were 
suilt 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 ,vest and diminishes in height and 
the end of the cave-system a,ppears 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 conling from a passage scarcely 3 ft. broad and containing 
a considerable depth of \va ter. 

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, n1ust be very limited.! 

We may note here that the volume of th~ 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 nununulitic 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 !VIr. Sanderson, then Superintendent of the Government 
Khedda~.s, or elephant-catching operat,ions, in the Garo Hills. With some 
difficulty I persuaded Bong, the head-man of Siju and two of his men to 
show me the p~ace 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 all entire day in it and had left 
a bottle at the furthest point he reached. At 3,~OO ft. from the entrance we found a 
bottle wedged with stones in a crevice about 4 ft. above wat.er-Ievel. 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 thllt it had been lying a long time in the position 
in whioh we found it. 
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Sl:lri, 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, a.nd paddled 
down to the cave in a dug-out. Immediately on entering, the appropriate­
ness of the Garo name became eviden t. We found ourselves in a huge 
chamber, the upper part of which was filled with great clusters of bats, 
hanging like stala.cti tes, 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 suoh 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 siInply appalling. But they extended 
only so far from the entra/nce as the daylight penetrated, and after fighting 
our way for some hundred yards we found ourselves free of them. Here a fresh 
diffioulty 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 ohamber, 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 perfeotly 
circular in section as a town sewer, with beautifully polished waJ1s, 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 loeturn. 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 tum 
"back, and aq we had entered the cave at about 7 o'clock in the morning, we 
must have- penetrated it to a considerable distance. Our progress, how­
ever, was slow. I had taken off my boots in order to swim the pool, and 
was not so accustOlned 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 up on bis back, and carried me with the greatest ease till we came 
to the ~mooth passages. Midway down these we happened to take the wrong 
turning and did not discover our mistake until we had foJowed 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 almo.st deserted by 
them." 

These notes are of considerable interest from a topographical point of 
view. Tne first pool that Mr. LaTouche and his companion~ 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 plal),l 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 m~king the large diversion whi~h we were compelled to take. 

1 The small carvern heaped with boulders at 775 ft. was undoubtedly at one time the 
en tranoe to a pa.ssage. 
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It is thus clear tha.t 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 Miund 
at 2,000 ft. When these are sufficiently enlarged a repetition of the process 
must again occur. The considerable falls of rock in the ca vern 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 sectio:p. were almost certainly 
excavated by the main stream, but the latter has been completely 
diverted from its original course by the enornlOUS mass of boulders which 
has fallen between 1,500 and 1,700 ft. 

It js interesting to note that the bats \vhich formerly inhabited the 
entrance hall now live in the cavern at 500 ft. 

GEOLOGY. 

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 specinlens of the rock kindly informed us 
that the nummulite is either N. laev'igatus or N. perforatus. The forma­
tion is middle EO,cene, whereas that in which the Burmese caves occur is 
Permo-carboniferous. 1 It does not of course follow from this fact that 
the cave at ~iju is of later origin than those in Burma: 

The layers of soft shale which occur in the linlestone at about 1,600 ft. 
froIn 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 presen( e of large boulders of this material in the 
section between 600 and 1,200 ft. is not easy to ex·plain. 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 c1d-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. S(c. Bengal (n.s.) IX, p. 399 et ag. (1914). 
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froin nlany of those In Burma and the Malay Peninsula and even in 
other parts of Assam. 

AIR CURRENTS AND TEMPERATURES. 

W the Jalor caves in Siam, probably owing to the fact that there are 
apertllres 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 pe,rhaps 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°0., at 2,000 ft. 23'4°0. and 
at 3,600 ft. 25'8°0. At the highest point of the cavern between 400 and 
500 ft. the air temperature was 26'8°0. and in a sinlilar position at 1,600 
ft. it was 2"6'4°0. The temperature of the water of the main channel was 
22·1 °0. at the entrance ando22·8°C. at 3,600 ft. In the stream at 2,000 ft. 
the temperature of the water was 23·2°0. and in small pot-holes of still 
,vater at 2,100 ft. it was 23'7 We made no observations on the humidity 
of the air which w~s 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 nunlber 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 lllany of them conta.in 
deposits of bat-guano; they may bB 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 inuni­
gration may be attempted. 

To an active aquatic fauna the cave should present no obstacles and 
we had hoped that the perennial streanl which flows through it would 
have \ielded species of great zoological interest. In this we were in a 
large '~easure disapP?inted for t~l~ only aquatic animal which sho"r,S 
ad~ptations to cavernlcolous co~dltlons 1~ the prawn Palaernon .cavern~­
cola which had previously been dIscovered In the ca ve 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 SIJU CAYE. 

MAMMALIA. 
Chiroptera. 

Oynopterus sphinx gangeticu8 K. Andersen. 
H ipposidero~ lankadiva Kela art ... 
Rhinolophus lepidu8 subbadiu8 Blyth 

Rodentia. 
Mus nitidus nitidu8 Hodgson 

Carnivora. 

PISCES. 

Felis sp. 

PsilO1'hynchu8 sucatio (Ham. Buoh.) 
Barbus hexastichus McClella.nd 
Barilius bendelisis (Ham. Buch.) ... 
Ba,·iliu8 bm·na (Ham. Buch.) 
Danio aequipinnatus (McClelland) 
N emachilu8 sp. 
Ambassis nama (Ham. Buch.) 
OphiocephaZus gackua (Ham. Buch.) 

BATRACffiA. 
Rana (Hylorana) afghana (Giinther)1 
Megalophrys sp. (tadpole only)l 

MOLLUSOA. 
Gastropoda. . 

Paludomus blanf01'diana Nevill 
Melanoides pyramis (Hutton) (shell only) 
Opeas gracile (Hutton) (shells only) 
Opeas cav~rnicola, sp. nov. 

CRUSTACEA. 
Decapoda. 

Paratelphusa (Barlltelphusa) falcidigitis Alcock 
Palaemon henderEoni de Man 
Palaemon cavernicola, sp. nov. 

Isopoda. 
P01'cellio a8samensis, sp. nov. 
Philoscia dobakholi, sp. nov. 
Philoscia sp. 

Distance from 
mouth of cave 

in feet. 

400-500 
800-3,600 
0-300 

450, 1,400-3,600 

0-3,900 

300-600 
0-600, 2,000 
300-600 
300-600 
300-600 
0-100, 1,700 
300-600 
300-600 

t)QO 
0-350 

0-500 
3,60() 
3,600 
450-500 

0-:-2,400 
0-3.200' 
550-3,600 

0-450 
800-3,600 
800-1,200 

Oubaris cavernosus Collinge •.• 300-3,800 

ARAOHNIDA. 
Tartarides. 

Bchizomus sijuensis, sp. nov. 
Araneae. 

8cytodes semipullata Simon. 
Theridion rujipes Lucas 
Vendilgardia a8samensis, sp. nov .... 
Heteropoda robul'ta, sp. nov. 

Chernetidea. 
Oheli!er (s. Z.) 1 or 2 spp. 

Opiliones. 
Meiassamia sepiemdentata, sp. nov. 
Sijucavernicus kempi, gen. at sp. nov. 

Aoari. 
At least 4 spp. 

1 N. Annandale det. 

2,500,3,500-3,600 

1,000, !,100, 2,400 
100-500 
300, 1,000 
0-2,400 .. 

400-500, 2,100-2,200 

400-500. 800-1,200 
1,000, 1,800-3,800' 

450-500 
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LIST OF THE FAUNA OF THE SIJU CAVE-contd. 

MYRIAPODA. 
Diplopoda. 

Trackyiulus mimus, sp. nov. 
Ohilopoda. 

INSEOTA.. 

Lamnonyx diversidena Silvestri 
Himantosoma typicum Pocock 
Oryptops kempi, sp. nov. 
Paracryptops indieus, sp. nov. 
Tkereuonema reconditum, sp. nov. 

Thysanura. 
Machilid (1 damaged spec.) 

Collembola. 
Oypkoderopsi8, sp. nov.l 

Lepidocyrtus,2 spp. nov. l 

ParoneZla sp. nov. l 

Orthoptera. 
Pyeno8celus 8urinamen.~is L. 
Bpeonemobius decoloratu8, gen. et sp. nov. 
Larandopsis ckoprai, gen. et sp. nov. 
Kempiella longipes, gen. et sp. nov. 

Dermaptera. 
Forcipula borelUi, sp. nov. 
Ohelisoches morio F. . .. 
Timomenus lugens Bormans 

Rhynchota. 
Metroeoris nigrofasciatus Distant 
Myiophanea kempi, sp. nov. 
Bagauda cavernicola Paiva 
Heleocoris sp. 

Diptera.. _ 
Rampkiilia sp. 
Limllopkila (TroglophiZa) cavernicola, sp. nov. 
Atrickopogon cavernarum, sp. nov. '" 
Haematopota annandalei Ricardo 
Pegomyia kempi, sp. nov. 
Limosina ornata de Meijere 
Lim08ina notatipenni8, sp. nov. 
Limosina tenehrosa, sp. nov. 
Pkyllomyza tenebrosa, sp. nov. . .. 
Idypaspistomyia latipes Meigen var. 
Oonicera kempi sp. nov. 
Hercostom1.lS praetentans, sp. nov. '" 
Nycteribia (AC7oclwlidia) el'xesta (Speiser) 
Eucampsipoda kyrai, Kolenati 
Stre blid, sp. indet. . .. 

Lepidoptera. 
Pyralis manihotalis Guenee 
Tinea pyrosoma, sp. nov. 
Tinea antricola, sp. nov. 

Coleoptera. 
Tachys micraulax, sp. nov. 
Abacetu8 luciJugus, sp. nov. 
Anaulacus fasciatus Schm. Goeb. 
A nckista bi notata Dej ean 
Pkilontkus annal1dalei, sp. nov. 
PhilontkU8 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 

o 

450-500, 800, 3,500-
3,600 

0, 100-500 

° 
350-400 
o 
0, 500 
200-3,600 

300-500 
0,400-500 
o 

300, 400, 2,000 '1 

350-500 
350-500 
200 

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

100-500 
450-:...500 
400-500, 1,200, 2,150, 
, 3,600 

100-500 
100-3110, 3,5nO 
500 
350-500 
100-300 
100-300 
100-300 

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

2 M. C~meron det. 
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LIST OF 'fHR FAUNA OF THE SIJU OAVE-COncld. 

INSEOTA-contd. 
Col eo ptcra-co 11 td. 

Oxytelopsis pseudOl)sina Fan". 1 

01'ectochaV8 sp. 1 

M egapenthe.s vespertiliol1':S, sp, nov. 
Carcinops 14-striatus, Steph. . .. 
Cel'cyon sp. 
Euxe9tu8 parki Wall. 
H oloparamaecu8 sp. 
Palorus erilis Mars. 
Diaclina rufotincta Falrm. 
Hylophilus kempi, sp. nov. 

Hymenoptera. 
Neontsira typica, gen. et sp. nov. 
Triglyphothrix 8triatidens Enlery 

OLIGOOHAETA. 
Enchytraeu8 cavicola, sp. nov. 
Drawida troglodytes, sp. nov. 
Megascolides antrophyes, sp. nov. 
Diclwgaster bolaui (Mich.) 
Glyphidrilus spelaeotes, sp. nov . 

Distance from 
mouth of cave 

in feet. 

450-500 
100-400, 2,100, 3,600 
400 
400 
450 
500 
400 
550 
400 
400-500, 8CO, 2,000 

100-450 
400 

••. 500 
2,000 
2,000 
350-500 
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 ~o the exanlination of the material we collected. 
Without their co-operation a very large proportion of the species we 
obtained would have remained undeterlnined and our results as a whole 
would have been laeking in authority. In Part II 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 Megaloph1'YS sp.,the Thy­
sanuran, the Collembolan Paronella sp., the cricket Speonemobius deco­
loratus, the earwig Timomenus l'Ugens, the waterbug Heleocoris sp. and 
the three Staphylinid beetles Philonthus annandalei, P. lcempi and Litho­
cari.~ vilis 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 Ta banid . H aematopota annandalei on a boulder near the 
water-fall at 1,715 ft., the Dolichopodid Hercostom·us praetentans a 
450 ft. and the two Tipulids Limnophila (Troglophila) cavernicola and 
Ramphidia sp. at <lepthg respectively of 3,600 and 2,000 ft. These 
ive species are all represented in our collections by single specimens. 

1 1\1:. 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 descript.ions of species from the 
Hsin D ... ung cave, Yawngwhe, S. Shan State~, and from the Lakadong cave in the Jaintia 
Hills, Assam. Similarly Prof. Silvestri ha..s included t,he description of a Myriapod from 
the Ba,tu caves in Selangor. . 
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Without further evidence we do Dot 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 sheUs of 
the Gastropods M elanoides pyramis and C peas 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 aflord to those 
that have succ eeded in overcoming these difficulties. Our collections 
illustrate the eHects 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 he 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 (mentioned above) which do not enter total darkness, the 
fauna of the entr~nce 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 
(Oynopterus sphinx gf!ngeticus) and the floor is in consequence richly 
manured with guano, a food supply which as Racovitza has rema.rked is 
" tres recherchee par les cavernicoles." The cavern is also for the nlost 
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 th.e animals which feed directly on bat-guano the most important, 
as affordIng the main food supply of the predaceous section of the faun a. 
appear to be a brown mite, the cricket Kempiella longipes, the cock~ 
roach Pycnoscelus surinamensis, the moth Tinea arlt1Aicola, the Histerid 
beetle Carcinops 14"'striatus, the Tenebrionids Palo1'us exilis and D1'acli?1Q. 
'l'ujot1·ncta,. the mollusc Opeas cavernicola and the oligochaetes E'YIchy­
t1'aeU8 ca'VtC )la and Dichogaster bolaui. 
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All these are abundant forms; the mite occurs in incredible numbers 
under stones in places ~here the floor is moist and the oligochaetes are 
plentiful b~neath the. surface in the same. situatio~. The- 'cockroach 
swarms in light dry soIl and the larvae 9f T~nea anttr~cola 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 H eteropoda 
1'obusta, 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 - Theridion tfufipes 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 cavernicola 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 Ohelisoches morio was observed eating the Pyralid, moth and 
this is perhaps its regular habit, for, unlike Forcipula borellii, it is 
generally found walking on the walls and on ~oulders. 

The majority of the animals in the cavern seemed quite indi:fferent 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 o1'nata, the moth Tinea 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 Ip0l1U8C Opeas 
caverincola, the Isopod Ouba'J'is cave1'nosus 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 a,nd with the same .extreme 
length of leg and a.ntenna. A parallel caEe is to be found in the long­
legged centipede Thereuonema 'J'econditum, 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.1 The evidence is all against the view 
that their modifications are a response to cavernicolous conditions. 

1 Instances of a. precisely similar nature are met with in Dies(rammena, an Ortho­
pteron with very long antennae, and Stygophry'w1l8, a Pedipnlp with very long antenni­
form legs. Both these genera are found in caves in India and t.he Malay Peninsula, 
though neither ooour 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 .Atrichopogon 
cavernarum and the Anthomyid Pegornyia 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 fiy, 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 satisfactotyexplanation. 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 anrn~cola, 
with occasional specimens of the long-legged -Myriapod ThereUfyne1na 
reconditum. 

Excluding aquatic animals and those (mentione~ on p. ] 4·) ,,~hich 
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. 
* H ipp08ide1'os lankadiva Kelaart. 

Rodentia. 
Rattu8 nitidus nitidu8 Hodgson. 

Carnivora. 
Felis sp. 

CRUSTACEA. 

Isopoda. 
*Philoscia dobakholi, sp. nov. 
*Philoscia sp. 
Oubaris cavernosus Colli nge. 

ARACHNIDA. 

Tartarides. 
* Schizomus si}uensis, sp. nov. 

Araneae. 
*Scytodes semipullata Simon. 
Heteropoda robusta, sp. nov. 

Opiliones. 
*Sijucavern1:cus kempi, gen. et sp. nov. 

B 
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~'I YRIAPODA. 
Diplopoda. 

*T'J'achyiulus mimus, sp. nov. 
Chilopoda. 

~ H irnantosoma typicum Pocock. 
Thereuonema reconditum, sp. nov. 

lNSECTA~ 
Collembola. 

Oyphoderopsis gracilis, sp. nov. 

Orthoptera. 
[(empiella longipes, gen. et sp. nov. 

Diptera. 
Atrichopogon cavernarum" sp. nov. 
Nycter'ibia (Ac1'ocholidia) euxesia (Speiser). 

J.Jepidoptera. 
Tinea antricola,' sp. nov. 

Coleoptera. 
Abacetus lucifugus, sp. 110V. 

Hylophilus ken~pi, sp. nov. 

o L tGOCHAETA. 
*D'J4awida troglodytes, sp. nov. 
* M egascolides antrophyes, sp. nov. 
*Glyp16idrilus spelaeotes, sp. nov. 

[VOL. XXVI 

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 lucijugus, of which a single chance 
specimen was found at the edge of the stream at 3,550 ft. The species 
\vhich were found only in the inner parts of the cave and are absent 
f~om 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 wa.s hoped. It includes eight species of fish, one gastropod mollusc, 
three decapod custacea, two water-bugs and one gyrinid watel~-beetle. 
The only one of these that shows any sign of modification is the prawn 
Palaemon cave'J4nicola; all the others belong to species also known from 
outside the ca ve o 

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 
\vere not uncommon in ~he stream up to a depth of 600 ft. from the 
entrance but became much scarcer in the inner parts. Two species, 
ho,vever, Nemachilus sp. and Barbus hexastichus penetrate to a depth 
of at lea.st 1,700 and 2,000 ft. respectively. Individuals of some of the 
species are paler than those obtained in daylig];tt but the story we ,vere 
told of a white cave-fish seemed to refer merely to slightly· decoloul'ized 
specimens of Barbus heX<1,stich.us, which appear almost white whe:p. seep 
~n the water by lamp-light, 
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The conspicuously banded gastropod, Paludomus blanjordiana, 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 
M etrocoris nigrofasciatus and a gyrinid wa ter-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 Assanlese 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. Palaemon hendersoni 
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 o,ving 
to t.he surface ripples. The species was not infrequently taken in 
company with P. hendersoni and was slightly but quite definitely 
attracted by light. The specimens found in pools of still water were no 
dQubt 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 eat.ing a dead bat 
(H ipposideros). 

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 snlall crustacea from dry mud taken 
from the side-tunnel at 2,300 ft. proved a complete failure. 

General Oonsiderations on the Fauna. 

In their valuable summary of our knowledge of the zoology of the 
caves of Burma and the Malay Peninsula, 1 Dr. Annandale and 
Dr. Gravely have drawn attention to the fact that the falina 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, Soc., Benval (n.s.) IX, p. 422 (1914). 
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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 prin'cipally of "Troglophiles." There are" Trog­
loxenes" also but most of these we have excluded from consideration 
(see p. 14) as not constituting part of the cave-fauna proper. Of true 
" Troglo hies" there are few or none. 

The only species in the cave w·hich exhibit definite adaptation to 
ca vernicolons 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 D eca poda. 

Palae1non cavernicola, sp. nov., 550 to 3,800 ft. The cornea of the 
ere is reduced to less than half the normal size and shows 
no variation in dinlensions. 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. ex:per. et gen. (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 t~at 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. 
Philoscia dobakholi, sp. nov., 600 to 3,600 ft. Almost white in 

colour with greatly reduced eyes. 
Oubaris 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 :-

Oubaris ca'vernosus, described by Collinge from caves near Cherra­
punj i in Assam. 

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

Atrichopogon cavern arum, sp. nov., which is also known from the 
Ba tu caves in Selangor (see p. 107). 

Tinea antricola, Spa 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 (Ok. 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 OCCUITence of a species of La1nnonyx 
and in the insects in the abundance of a beetle of the genus Hylopkilu8 
and in the presence of long-legged bugs belonging to the genera 
M yiophanes and Bagauda. It is this last fact tha t is Inost striking, 
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 renlarkable .defi­
ciencies. It might have been expected that small GaHtl'opod mollusos 
such as Hypselostoma, Opisthostoma and Ditropis,. which have beel) 
found in bat-guano in the Jalol' 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
lrammena, Rhaphidophora and Tachycines. One or other of these genera. 
is to be found in the Jalor and Batu eaves, in those of Burma and in 
all the .A.ssalnese caves \vhich have hitherto been examined. In the 
Siju cave they are entirely absent, their place being taken by three 
hitherto unknown Gryllid genera. 
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EXPLANATION OF PLATE II. 

F1G. 1. The mout~~of the Siju Cave, looking outwards from a point 
a bOll t 150 ft. from the entrance. 

:FIG. 2. The entrance passage, looking in\vards frOlll the same 
point as fig. 1. The peg in the water in the foreground is 
a.t 200 ft. fronl the entrance. 

li'lG. 3. The staiactitic formation at 500 ft. from the entrance. 
The sloping rock above the stalactites and the boulders 
behind the boy are covered ,vith a layer of bat-guano on 
,vhich innumerable larvoo of the moth, Tinea ant'licola, were 
feeding. Photographed by flashlight. 

FIG. 4. The spider, Hete'ropoda'lobusta, on the wall of the cave, about 
half natural size. Photographed iroln life by lamp-light. 
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PART It 

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

By STANLEY KEMP, Se. D., Superintendent, Zoological 
Survey. oj 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 (Hipposideros) 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 Spa 

Footmarks of a sOlall 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. I~ was probably the cat, but it kept 
beyond the range of our ligh~s and we were unable to get even a glimpse 
of it. . 

RODENTIA. 

Family MURIDAE. 

~attus nitidus Bitidus (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 ft. frOIn 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 fronl Nepal and is knowh also froil} 
Sikkin1 and Kumaoll. A subspecies, R. nitidu8 obsoletus Hinton, iB 
described from the Chin Hills in Burma. 

1 For synonymy and references see Hinton, Journ. Bombay Nat. BiBI. Boc. XXVIlI, 
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 ocours there in very great numbers; once the colony is disturbed 
it is 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 
\vere again ,being worked in a desultory fashion at the time of our visit, 
out 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. 
"\Vhat effect the removal of the guano may have had on the fauna of 
~e cavern we do not know, but fresh deposits are, of course, slowly 
accumulating and the whole soil is impregnated with guano, so that 
it t:)eems probable that the food-supply for the fauna is still more than 
sufficient. 

Oynopterus sphinx in its typical form occurs over the greater p~rt 
of India and in Burma. The subspecies gangeticus 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 Nycteribiid which have been identified by Major W S. Patton, I.M.S., 
as Nycte1'ibia (.dcrocl~olidia) e'llxesta (Speiser) and Eucampsipoda k'JJrtl~ 
Kolenati. 

Family RHINOLOPHIDAE. 

Rhinolophus subbadiul 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 
Nycterib-ia (Acrocholidia) euxesta (Speiser). 

Rhinolophus subbadius was described from Nepal and has been 
recorded from MusBoorie in the United Provinces and the Garo Hills. 

Hipp'osideros laukadiva Kelaart. 
Mr. lVlartin Hinton, who has kindly identified this species for 1:18, 

writes as follows :-" I can find nothing in the skull nor in the skin to 
------------------------------------------------------

1 K • .Andersen, Oat. Ohiropt. Bt'it. Mua. (2nd ed,) I, p~ 604 (1912). 
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distinguish these bats from H. lankadi~a KeI., a species otherwise known 
to occur only in Ceylon. On the Indian mainland the place of H. lanka­
fliva is supposed to be taken by H. indus and its subspecies, which are 
all considerably smaller forms.l 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 jn 

future be discovered in the Peninsula." 
"The Bombay Natural History Society's Mammal Survey also 

obtained many large bats of the genus H ipposidelj'os fro:rp. 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." 

Hipposidero8 lankadiva is the only bat we found in the cave at dis­
tances exceeding 500 ft. froni the mouth. On our first visit we found 
a number hanging over the water at various points in the tunnel betwe~n 
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 wer~ 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 fa<!ing, 
followed shortly after -by many hundreds of a larger species. Several 
of these were shot but all proved to be Oynopterus. It would be 
interesting to· know whether the Hipposide'to8 at 3,550 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 caverl1. between 2,100 arid 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 Hipposidero8 and that 
the cavern in former times was inhabited by this species. 

1 These, as in Wroughton's Summary,' Journ. Bombay Nat. Hist. Soc. XXV, 
p. 579 (1918), were formerly referred to H. lankadiva ,. but Dr. K. Anders~n, Arl1l. Alag. 
Nat. H~8t. (9) II, p. 382 (1918), revising the whole group 2. regards the small mainland forms 
as a distinct species, his H. ind'lUJ. 





FISH O~ THE SIJU CAVE, CARD HILLS, ASSAM. 

By SUNDER LAL HORA, D. Se., Assistant SUpf1'1:ntenrlfnt, 
Zoolo,qical Surt1ey 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 N emachilus, which I have 
not been able to determine definitely, all have been referred to species 
already known. It 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 penebrated to a length 
of 2,000 feet in the cave, whence one haH-grown and three young speci­
mens are represented in the collection. Two specinlens of N e1nachiltls 
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 norIDa} 
colouration, but in all probability they had not been in darknesR for 
a sufficiently long time to undergo any appreciable change. 

Family CYPRINIDAE. 

Psilorhynchus sucatio (Ham. Buch.). 

1921. Psilorhynchu8 8ucatio, Hora, Rec. Ind. MU8. XXII, p. 731, pI. xxix, figs. 1, 
lao 

This species is represented by two specimens, which do not exceed 
61mm. 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 :-Darj iling Himalayas and Garo Hills, Assam. 

Barbus hexastich us McOlelland. 

1889. Barbu8 hexastickus, Day, Faun. B1'it. Ind •. Fisk. I, p. 308. 

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

'Rora, Rec. Ind. Mus. XXII, p, 734 (1921). 
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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 en trance. 

2 
J3 

j 

4 

0-100 
300-600 
400 
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 
ca udal 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. 

Distribution :-Kashmir, throughout the Himalayas, Sikkim and 
Assam. 

Barilius bendelisis (Ham. Buch.). 

1889. Bariliu8 bendeUsis, Day, Faun.. Brit. Ind. Fish. J, 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 bama (Ham. Buch.). 

1889. Barilius barna, Day, Faun. Brit. Ind. Fish. I, p. 350. 

Several young and half-grown specimens of Barilius bairn a, were 
taken between 300 and 600 feet fronl 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. 

Distribution :-Darjiling Hima.Iayas, Assam and Tenasserim. 

Family COBITIDAE. 

NemacbUuI sp. 
The earlier species of the genus N emachilus 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. McClelland's descriptions 
of the species are applicable to more than one form, and his figures 
Jlo not help much in their identification. Up.der the circumstances, 
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I have thought it advisable to describe and figure the specimens from 
the Siju Cave without giving th'em 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. 

]). 2/8. ll. 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 dia~eter of the eye; the 
mandibular barbel, when adpressed, reaches below the poster.ior 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. The lower 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. 

lM. 

FIG~ 1.-N emachilu8 ap. 
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 a.8 
the head and is separated from the ventral by a considerable dista,nce. 
The latter just extends to the anal opening and does not reach the base 
of the anal fin. The caudal is bilobed, wit~ 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 IIp 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 Inarked 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 
\vith 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 a.nd 
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 IIl:ore 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 specinlens 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 N e.machilus spilopterus, but on looking up 
the original description of -the species by Ouvier 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. 

M easure1nents in 'Jnillimetres. 
Total length including caudal 44·5 52·5 46'0 
Length of caudal 8·0 10·0 8·6 
Length of head ... 8·0 10·8 9·5 
Breadth of head •.. 5·8 6·8 6·0 
Height of hea.d near occiput 4·7 6'5 5·2 
Length of snout ... 3·2 4·8 4·0 
Diameter of eye ... 1·5 2·1 l·g 
Length of caudal peduncle 5·5 6·7 5·5 
Least height of cauda.l peduncle 4·2 5·2 4·0 
Longest ray of dorsal 6·5 7·8 g·O 
Longest ray of anal 4·8 7·0 5·2 
Length of pectoral g·O 9·9 8-0 
Length of ventral 7'0 8·5 7·2 

Family PERCIDAE. 

Ambassis nama (Hanl. Buch.). 

1889. Ambassis nama, Day, Faun. Brit. Ind. Fi8h. I, p. 486, fig. 149. 

There are 5 specimens in the collection belonging to this specie~, 
They were taken between 300 and 600 feet fro m the entranee, 

Distribution :-India, AssaD1 and Burn1a. 
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Family OPHIOCEPHALIDAE. 

Ophiocephalus gachua (Ham. Buch.). 

1889. Opldoceplwlus gaclwa, Day, Faun. Brit. Ind. Fish. II, p. 364. 

This species is represented ill the collection by t,vo specimens. Oue 
,vas taken between 300 and 600 feet fronl the entra.nce, 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 unifornll y 
grey. 

Dist1'ibut'ion :--lndia, Ceylon, Burma, and the Andama.ns. 





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

By N. ANNANDALE, D. Se., F.A.S.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. g1'aeile, enlpty 
shells of a race of which were collected in the innermost part of the cave 
in circumstances ,vhich suggest that they had been washed in through 
some crevice. The eyes of O. cat'ernieola are nl0dified 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 reevei (Brot), 
Cyclophorus affinis Theobald, 
Oxytes oxytes (Benson). 

Family MELANIIDAE. 

Paludomus blanfordiana Nevill. 

1876. Pal1ldorn'U8 labiata, Hanley and Theoba.ld (nee Bcnf>on), C01;{'li. Ind., Ill. 
cviii, fig. 9. 

1881. Paludomu8 blanjordhl'Yla, Nevill, JO'lI'J'n. A s. Soc. Bn gal, L, r art ii, p.I fi9, 
pI. v, figs. 3, 3A. 

Specimens found in the streanl at the entrance to the cave and also 
for 500 feet in from that point agree well with the figure cited ff{ Dl 

the Conclzologia Indica except in being considerably slllal1er. Tll(~ 
species has already been recorded from Pegu and AJ'lakan in Jhnn1u 
and from Gowhatty (Gauhati) on the Brahn1aputra. 

Opeas gracile (Hutton). 

190G. Opeos gtacile, Pilsbl'Y in Tl'yon's Nlanual of C011cbology XVI IT, p. 125. 
pI. xviii, figs. 3-6. 

1914. Opeas gracile, Gude, FU'lt1l. Bn't. 111d., ltloll. II, p. :355. 

The shell is well described by Pilsbry in the work cited, but exhibits 
considerable plasticity, and numerous races occur even 'within the linlit.s 
of the Indian Empire. Nothing seems to be known of the anatolny, 
but we hear from Col. Godwin-Austen t,}lat he proposeR to d(\foirrihp it 
shortly, 
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O. grac'ile 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 "reather 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. O. gracile is frequently accom­
panied and preyed upon by the carnivorous mollusc Ennea bicolor, 
"rhich has some slight resemblance to itself. This has been observed 
in Ceylon, on the islands of the Chilka Lake, in Calcutta and in tl),e 
Phili ppines. 

Shells of Opeas 'were found at two spots in the Siju Cave, at 3,600 
feet fronl the entrance and between 450 and 500 feet, at both place 
on high ground covered ,vith bat-guano and above flood-level. At 
3,600 feet frolll the entrance only a few shells were found and all were 
empty. They ,vere accolnpanied -by a single dead and broken shel~ of 
Melanoides PY1'a1nis 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. God,vin-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, Spa 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. g1'acile, two definite 
forms occur, one with a longer and narrower shell than -the other. 
Appatently, 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 t\VO whorls more than the la,rgest shells in the other, in one Sf, 
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 identioal. In O. gracile (fide Gude) 
the number of whorls may vary from 9 to 12, while in O. cavernicol~ . . . . . . . 
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itself we find that eggs are occasionally present in shells of elongate 
form with only 6! whorls. We believe, therefore, that in the stahle 
conditions prevalent in the cave the two dimorphs of 'the species are 
becoming more distinct. Possibly this may ultimately result in the 
formation of t,vo quite different species, but \ve 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 
represente~ 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 distinctly U-shaped, not extending backwards 
along the outer side of the body-whorl. The columella is ~traight and 
vertical and its fold well developed. The shell is thinner than that of 

h. 

c,. 
FIG. I.-Shells of Opeas from the Siju Cave. 

a. Type-specimen of O. cavernicola. 
b. Type.specimen of O. cavetnicola val'. vamana. 
c. Shell of local ra.ce of O. gracile. 

the typical O. gracile and perhaps slightly paler. There are 8l or 9 
whorls. The shell differs from that of O. innocens Preston 1, an allied 
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-speciinen.-M 12065/2, Zoological Survey of India (Ind. Mus.). 

var. v AMAN A.-The adult shell has only 61 whorls and is much 
shorter than that of theforma typica. The individual whorls are also 
shorter and relatively brQader 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 (Ind. Mus.). 
Measurements of six shells of each of the two series are given below 

in miIIimetres :-

Forma typica. 
Greatest length of shell 10·5 14'0 11·S 11·S 10'7 10·5 
Greatest brea.dth of body·whorl 8·0 3-5 3'3 3·1 3'0 3-2 
Qreatea length of a.pel't.\lT~ 2·7 3·2 3·1 3·1 2'7 2-8 
Greatest breadth of aperture 1'5 1·7 1·5 1·4 1'4 1'6 

1 Preston, Ree. Ind • .lJ:11J.~. V, p. a~, fig. 2 (1910). 
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val". va1}~ana. 
Grea.test length of shell 6·8 8·8 7·1 8·8 7·8 8,5 
Grea.test breadth of body-whorl 2·8 3'3 3'0 3·1 2·9 3·0 
Grea.test length of aperture 2·4 2·8 2·4 2·8 2·6 2·8 
Grea.test brea.dth of aperture 1·3 1·5 1'5 1·6 1'4 1,5 

No. 1 in each series of Ineasnreluents is the type-specinlen. 
The proportion of the total length of the shell to the ~llaxiInulll 

dialneter, therefore, varies from about 3~ to 4 in the Jonna typica and 
frOln 2.g. to a little over 2i in the variety, while the proportion of the 
total length to that of the mouth varies from 3! to 4.g. in the former 
and from 2t- to slightly over 3 in the latter. 

A t the place where the species was found some parts of the ca ve­
floor are considerably higher than others. In examining the collections 
,ve find that whereas the for'ma typica predominates in that frOIn the 
lo,ver spots, the variety does so in that from the higher. In 60 speci­
luens from the former there are 12 of the variety, while in 39 froni the 
latter there are 24. 

In the living anilnal of both forms the foot is long and narrow and 
narrowly rounded in front with a slight notoh in the centre. Its upper 
surface is ruguIose and there is a series of short transverse grooves along 
each mal·gin. There is a distinot smooth mid -dorsal ridge, which does 
not quite extend to the extrenlity, on the region behind the shell. When 
fully expanded the foot does not muoh 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 fro~ the extremity on 
the upper surface. There is a short broad snout with a Slllall tubercle 
on either side, representing the true tentacle. l'ho anterior Inargin 
of the snout, whioh does not extend as fa I' forward as that of the foot, 
1~ convex. 

Eggs, which occur to the nunlber of 3 or 4 in luany individuals 
captured in February, are spherical, with thick, SlDoOth white calcare­
ous shells, and have a dialneter of 1.1 nun. Gude found egg's of a· dia­
meter of '75 mm. in O. gracile. 

FIG. 2.-Radular tee-th of O. cavernicQla. 

The radula is identical with that of O. gracile from Calcutta. The. 
fOl'Ulu1a is approximately 10-13. 11-13. 1. 11-13. 10-13, but the mar­
ginals and laterals are not clt~arly differentiated. It might, therefore, be 
expressed Inor~ 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 oentral cusp being very long in those 
near the centre of the row, wheTe it is lanceolate and sharply pointed. 
The lateral cusps are small and triangular, projecting at an acute angle 
from the base of the central cusp. As the teeth prooeed out~ards the 
central cusp beco,lnes relatively smaller and actually shorter, while 
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the lateral cusps beconle 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 
leillon-yellow. In the cave species it is never so bright but varies from 
a pale lenlon-yellow to pure white. ""Ve have not been able to correlate 
differences in depth of colouration with pignlentation 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 forn1S of O. gracile and is practically colou~le88 
in some fOrIllS that live in the open. In O. cave'tn~:cola it is very pale­
straw coloured. The loss of colour, apart frOlll 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 . 

··'·-0. rl/. 
. ,. ___ O. TV. 

o. 
~. o. 

FIG. 3.-Eyes of Ope(l~ clissected out of the sheath of the retracted eye-stalk. a,b. 
'eyes of two individuals of O. cavetnicola with pigmented retina. c, eye of 
O. gracile from Calcutta. An x 300. 

The most interesting feature of the cave species is undoubtedly 
the condition of the eyes. In aU the many individuals exaulined these 
organs differed from those of any individual of O. gracile found living 
in normal conditions either in Calcutta or on Bal'kuda Island. In some 
the eye was completely invisible, although the eye-stalk \vas 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 \ve 
could detect 110 variation. There seemed to be a certain variation ill 

size, but it was found impossible to measure so sensitive a structure 
accura tel v . 

" We have cut sections of the eyes of the three forms and dissected 
out the cOl1lplete organ in those in which it is' piglnented. Our prepara .. 
tions show that the' structure of the optic organ of both species is SOl1le­
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, \vhich is contained ill the cells in the form of lllinute but 
distinct granules, is excessively abundant. We have not been able 
to eliminate it froln our sections, in \vhich it, obscures the retinal struc­
ture. 

In o. cavernicola with piglnented eyes the cornea is not so muoh 
flattened and appears in life to be distinctly smaller, but the complete 
optic organ, while varying somewhat in size, is always larger than in 
(). 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 muoh more sparsely scattered than in O. gracile . 

. : ........ 0.11/. 

o. 4..-0blique transverse section through eye of O. caver!l'icola with unpigmented 
retina. O. n. = optic nerve. S.c. = sense cells of retina. 

In the optic herve there is no structural difference between these 
t,vo 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 t4e cave-speoies this cup is 
distinctly better developed than in the other. 

Individuals of oa ve 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 J1 definite difference; namely, in the oomplete 
absence of pigmented cells from the retina and in the apparent absenoe 
of a lens. As to the latter point ,ve cannot be quite su"re. Our sections, 
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owin~ ~o cli.matic ~ifficulties, have not been altogether satisfactory 
~nd 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 ,veIl 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 t,he cells arid .also the 
radiculae at their base quite clearly. 

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

An ilnportant point observed in the living individuals of the three 
forms, nanlely, 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 centilnetres, 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 luuch 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. 'Ve 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 nlodi-­
fred in Opeas caver·n,icola 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 
f..ar as we know, not both Inembers of a pair of organs but one of the 
two of a pair of organs. We saw no specinlen 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 exaulined the piglnent 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 occurred in this snail are, therefore, not 
altogether analogous to those obsewed in the other anilnals with reduced 
eyes from the cave, namely, the prawn Palaemon caver,nicola 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 pigtuent had been lost. The general coloul'ation of 
the prawn, moreover, seenlS to have been more uniformly affected than 
that of the snail. As to the \vood-lice, the eyes of P. dobakholi, though 
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always pignlented, are very sIllaIl and apparently exhibit marked varia­
tion in size, while the colour of the animal is very pale. In O. cavern08US, 
on the other hand, the eyes though small are not quite so much reduced 
and the animal is deeply pigmented. 

1Ve have assulned in this argument that Opeas cavernicola is descended 
frOIn individuals of a race of O. gJ'acile with normal eyes. This assump­
tion seems' to be justified not only by the close similarity of the two 
{ornls but also by the gen~ral distribution of O . .gracile, its occurrence in 
other situations in t,he Garo Hills and the Iact that it exhibits a marked 
tendency towa,rds the evolution of distinct races. Possibly the ancestors 
of the cave-forul 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 a 
race of O. gracile, associated with a worn but recent shell of Melanoide$, 
ap aquatic genus not found living in the cave. 



CRUSTACEA O£CAPODA OF THE SIJU CAVE, GARO HILLS, 
ASSAM. 

By ~'l'ANLEY I(EMP, Sc.D., Superintendent, Zoolufjica,l 
Survey of lutlia. 

Plate III. 

'l'hree species of Decapod Cru;-}tacea were found ill the cave, but t'vo 
of thelll (p(t1'(ttelpltusa /alcidigitis and Pa,l,teJnon hendersoni) are COlllInon 
out-door forms which have succeeded in making their way up the stream 
to ,vhich the cave o,ves its origin. The third, Palaernon ca'ver'l~'icol(t, is a 
species hitherto unknown which sho,vs partial adaptation to underground 
existence in its general lack of pignlentation and in the reduced size of 
the eyes. 

Family PorrAMONIDAE. 

Paratelphusa (Barytelphusa) falcidigitis Alcock. 
1910. Paratelpltu8((. (BarglelpltUsa) falcidi(Jiti~, Alcocl{, Cal. 1 nd. Decal" Cr118f., 1, 

fase. 2, 1)' 94, pI. vii, figl:). 24, 24a. 

~rwelve specirnen~ of this species were found in the cave at distances 
varying from 0 to 2,400 ft. from the lllouth. All except one, \vhich was 
found walking 011 dry land in the cavern at 450 ft., were obtained craw­
ling alnong stones in the river-bed. All the specilnens but one are luales 
and in the largest, which is of this sex, the carapace is 61 lnnl. in breadth 
and 44 nUll. in length. ~'he speciluens do not differ either in structure 
or colour from in~ividuals found in out-door localities and the species is 
110 doubt a mere straggler into subterranean waters. 

Paratelph~l8a /(dcidig'it1:S is common in the strealn leading froIH the 
cave-mouth to the Someswari River, but in pools in the bed of the river 
the allied but quite distinct P. (B:) !tad'pax Alcock appears to be the 
predominant form. The latter species does not enter the cave. 

Paratelphusa /alcidigitis is known only from Assanl: from the I(hasi 
Hills, Garo Hills, Naga Hills and Northern Cachar. P. harpax haH 
been recorded from the same localities and from Silchar, Sylhet and 
Sadiya; it seems, however, to have a more extended range, as ,ve have 
recently received from Mr. M. Mackenzie a large lnale, with carapace 
82 by 58 mm. obtained near Sepaya in the Saran district of Bihar. 

Family PALAEMONIDAE. 

PaIaemon hendersoni de Man. 
1907. Palaeliwn (Parapalaemon?) ltende1'suni, ue Man, 'TrailS. Lillll. fjuc. (2) Zoo/. 

IX, p. 446, pI. xxxiii, figs. 66·68. 
1913. Palaellwn hende'l'som', Kemp, Ree. Ind. lJr!U8. YIII, p. 303, pl. xix, figs. 

19-23. 
1918. Palaemon !tel/det'soni, Kemp, Ree. Ind. ]f'll8. XIV, p. 95. 

This species was conlmon in the outer parts of the cave and \vas 
particularly abundant in pools in the river-beds at 300 to 350 ft. frolH 
the mouth. In the inner I)arts it occurred lllore sparingly; it was found 
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in SOlne nu~nbers 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. 
cavernt'cola., 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 absence of light on the chromatophores 
of the individual. 

The range of this species extends from the Darjiling district, through 
Assam to Burma, where it is 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. cit., 1918) that Burmese specimens differ' 
s1ightly 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 ca ve, was tinged with blue on the ant~nnal 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 latera) 
view, the upper border slightly and the lower border very strongly 
convex. Dorsally it bears from 5 to 9 teeth, usually 6 or 71, which are 
small and with the interspaces set with plumose setae .• Two or thxee 
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 dorsa.l 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 (PI. III, figs. 2, 3) are characteristic tl.nd exhibit p~rtial 
adaptation to cavernicolous conditions. In the allied P. hendersoni 
(PI. 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 cor.nea. 
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. hendersoni, 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. henderson.i and the form of the antennal 
scale is the same. 

The mandible (PI. III, fiu. ,4) differs from that of rela ted forms and 
from most if not all species of the genus i~ 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 fronl those of P. 
hendersoni. 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 E qual 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 ~spect ; 
it is rather less than three-quarters the length of ~he merus anq. i~ 
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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 Jonger 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. hendersoni. 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 measurenlents (in mm.) :-

Length Length SECOND LEG. 

S~X. 
Total of . of 
length. cara- second Length Length Br~adth Length Breadth Length 

pace. leg. of of of of of of 
merus. carpus. carpus. palm. palm. finger. 

---

0- 54. 18-[) 51·5 9·3 6·7 3-4 11·4 4·6 13·4 

~ 53·5 16·5 40·7 7·8 -[j·8 2'0 9·6 3·3 10·8 

~ 47·5 15·2 34·8 6·7 5·2 2·0 6·8 2··4 8·5 

0 46 13·1 34·4 6·7 5·1 2·1 6·9 2·7 8·2 

~ 36 11·0 24·5 4·7 3·9 1·4 4·7 1·7 5·3 

~ 28·!) 8·0 16·6 3·5 3·1 0·9 2·9 1·1 3·~ 

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 antennnlar peduncle. J n each pair the propodns bears short 
spinules and SOlne setae, the latt.er, in the fifth pail' only, forlning a thick 
t.uft at the distal end. J n the tl1ird and fourth pairs the propodus is 
about .2·5 times as long as the c1a{'tylus, 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 t.he base and the usual two pairs of dorsal spines. The 
;;tnterior pair of spines is placed behind the Hliddle of the telson-lengthf 
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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 w'ith 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 1·7 mm. in breadth. The largest 
specimen is a maie, 54 mm. in length froln 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 l.n 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, forlning a stl'ipe 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 cavernicoZa, is no doubt correlated ·with its 
underground existence. Except for the black corneal piglnent 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 CoZu.ber taeniurus, which inhabits the Ratu and Jalor 
caves) to the direct effect of absence of light on the individual. This 
at any rate is true if arguments drawn £rOln analogy with P. henders01u: 
are admissible, for specimens of ~his species, obtained in the cave at 
considerable distances from the 1110uth, 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 Rhade. 

The fact that the chromatophores ·which exiRt are red is perhaps 
significant, for ted is a particular1y conl11l0n colonr among crnstacea 
living in the deep sea where light iH feehle or absent. I Red is, ho,vevel', 
potential1y present in the lipochronle pignlentation of 1110st if not all 

1 Reference may also he made to Bo·,-iJoU'l'ia }){)('!/i Hat-h1mn, a Hippolytid found in 
bra.ckish water in D. cave nea.r t.he Hea.-I·dlOm in Cuba.. The whoh· of tho body i:-: deHCl'ihed 
as being translucent crimson in life, with the antennae and fi 1':-; t, Jogs \~hito. As in 
P. cave'l"n-icola the eye~ a.rc pigmeniNl. (Rathhnn, BlIll. ~lu8. ('(1'11171• Z(jol. Hw far" 
LIV, p. 457, 1912). . 
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decapod crustacea and can be produced in freshwater Palaemonidae, as 
in many other f~nlilies of Caridea, by the action of boiling water or 
alcohol on the olive, brown or blue IJigments which ordinarily prevaiL 
It is quite exceptional to find all the chromatophores naturally of this 
colour in Palae1non. 

The reduction in size of the cornea is the Illost 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 hendersoni, but internally, as may be seen in sections,l 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, pari pas:u 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 (PI. III, fig. 3). In this respect 
a parallel may be drawn with Palaemonetes eigenmanni, a blind ca~e 
shrimp of Cuba, in which, though the visual elements are completely 
degenerate and the two distal optic ganglia have apparently altogeth~r 
disappeared, the proximal ganglion is still very large and occupies, as 
in P. cavernicola, the greater part of the eyes talk. 2 

Apart from the structural evidence there is proof that the eyes are 
functional in the fact that t~e species when alive is slightly but quite 
definitely attracted by light. So far as I have been able to observe the 
3pecieJ is not modified for life "in subterranean waters by an increase in 
~he length of its sensory appendages or by an increased number of sensory 
nairs 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 aIPmal 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 fo~d in the large series examined. In the mollusc this 
occurred in 6 per cent of individuals. 

In the reduced number of segments in the man~bular 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 subteITanean waters. In 
the allied genus Leander the palp is normally three-segmented, but occa­
sionally (e.g., L. squ1"lla and L. semmelinki) it is two-segmented. 

Apart from the reduced cornea and the structure of the mandibular 
palp the species is distinguished from Palaelnon henaerson.i, which appears 
to be its nearest ally, by the characters commonly use~ in the distinction 
of species of the genus. In P. hendersoni the ventral teeth of the rosturm 
"are generally placed closer to the tip, the fluting of the fingers of the 
second leg is nluch deeper and,' if specimens of the. same size and sex be 

1 The eyes were partially decalcified in weak hydrochloric acid, sectioned in para,:ffip. 
and stained with van Gieson (haematoxylin followed by picro-fuchsin). . 

~ t3~e Pike, Biol. !3ull. WOOM Hole, ~a88. XI, 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. hendersoni, 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 rest.~ with Mr. R. Friel, 
I.C.-8., who when visiting the cave in 1917 brought back two specimens 
in addition to other examples of the cave-fauna. 

Palaemon cave}'n~'cola 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 t.he 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 L -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 s~ason 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 clear and contains no other visible 
organisms on which they can feed. They must be dependant for food 
<?n drowned insects or other animals-a vel'y scanty and precarious 
supply-or on the mud which covers the floor of the pools and may 

. contain organic debris. These sources 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 specie3 fmds 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 qccasion 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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of mud which covered the boulder we noticed a number of tracks made 
by prawns. I have never before seen a prawn deliberately leave the 
,vater 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 prawn, in the pools and pot-holes, though they appeared 
to be starving, either lacked the initia tive of this specimen or realized 
tha t 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
ce rtainly 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 :-

P ALAEMONINAE. 1 

Palaemonetes antro'tum Benedict, 2 from an artesian well at S~n 
Marcos, Texas. 

Palaemonetes eigenmanni Hay,3 from a cavern at Ashton, Cuba. 
Palaemonetes calcis Rathbun, 4 from a cave in western Cuba. 
Euryrhynchus wrzesniowskii Miers,5 from a well at Cayem;te. 
Euryrhynchus burchelli CaIman,6 from a well at Par'. 

TYPHLOCARIDINAE. 

Typhlocaris galilea Calman,7 from a well on the shores of the Lake 
of Tiberias. 

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

Of the species in this list those belong~g to the genus Euryrhyncku8 
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 ha3 completely disappeared. 

Palaemon cavernicola is the only known species of the genus which 
shows any adaptation to cavernicolous existence and is the only cave 
Decapod yet, found in tlie Oriental region. 

1 The genus Palaemoni~ Hay from the~ Mammoth Cave of Kentucky belongs to 
t he family Atyidae. 

2 Benedict, Proc. U. B. Nat. Mus. XVIII, p. 615 (1896). 
3 Hay, Proc. U. S. Nat. Mus. XXVI, p. 431, fig. 2 (1903). 
4 R~thbun, Bull. Mus. Oomp. Zool. Harvard LIV, p. 451, figs. 1-5 (1912). 
6 :Miers, -!roc. Zool. Soc. London, 1877, p~ 662, pI. lxvii, figs. 2-26; CaIman, Ann. 

Mag. Nat. Ibst. (7) XIX, p. 297, fig. 1 (1907). 
6 CaIman, loco cit., p. 297, figs. 2-8. 
7 CaIman, Trans. Linn. Soc. (2) Zool. XI, p. 93, pl xix (1909); Anna.nd&le and 

Kelnp, J ourn. Asiat. Soc. Bengal (n.s.) IX, p. 245. 
8 Parisi, Atti Soc. ital. Sci. Nat •. Milano LIX, p. 241 (192Q). 



EXPLANATION 0]'1 PLATE III . 

. Fig. 1.-Palaemon cavernicola, sp. nov., ovigerous lemale. 
~, 2.-Eye of P. cave1:nicola in lateral view, further enlarged. 
~) 3.-Vertical section of the eye of P. cavernicola highly lllagnified. 

g1, g?, g3, ganglia; m, muscle. 

" 4.-Mandibular palp of P. cavernicola, D;l.agnified. 
" 5.-Lateral view of eye of P. kendersoni, showing ocular spot; 

same magnification as fig. 2. 
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ISOPODA OF THE SIjU CAVE, CARO 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 Ouba'ris. Of the 
four species three haye 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 Oubaris cavernOSU8. The fourth belongs to Philoscia 
and is ip.adequately represented in the collection. The names of the 
species, together with their range ins1~e the cave ar~ given here :-

Oniscidae. 
Porcellio assamensis, sp. nov. 
Philoscia dobakholi, sp. nov. 
Philoscia sp. 

Armadillidae. 
Oubaris cavernosus Collinge 

0-450 ft. from entrance. 
600-3,600 ft. " 
800-1,200 ft. " 

300-3,800 ft. 
" 

The three named species are fairly common in the cave, but indivi­
duals of the large "Pill" Isopod, O. cavernosus, are by far the most 
abundant. In the in'broductory part of this report Dr. Kemp and J 
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 O. cavernos'ttS, 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 be"en 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 
speoies of Isopoda oollected 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 
bleaohed and the eyes are considerably reduced. In O. cavernosus also 
the eyes are partly reduced, but the colouration does not show any in­
dioation of a subterranean life. The species lives, however, ahnost 
exclusively in the region of total darkness, and extends, with Philoscia, 
up to the inner end of the cave. The third species (Po assamensis) 
seems to be an outside form, whioh 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, Ree. Ind .. Mull. 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 ca'Vernicola, the structure of the eye of which. ~as been ~tudied 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 Palaernon cavernicola also the eyes 
are much smaller than in closely allied outside forms, but the visual 
elements show no sign of degeneration. 

Two cave . Isopods are already known from Assam. Oubaris caver­
nosus, now recorded from Siju also, was originally described from a 
cave near Cherrapunji in the Khasi Hills. The other, Burmonisc'Us 
kempi Collinge, was collected in the Maosmai Cave in the same district. 

Genus Porcellio Latreille. 

'l'he genus is very closely allied to Oniscus Linn. from which it differs 
principally in having a two-segPlented 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 n.inety of them in his Isopoda Terrestria. 

Except for the form that Collingel recorded from South India under 
the name P. sp., the genus Porcellio is, so far as I am aware, not hitherto 
known from India. The same author2 described a species from Alla­
habad under the name of P. immsi, but he later3 referred it to his new 
genus H emiporcellio, and also added to it two other species, H. carinatus 
and H. hispidus, collected from the shores of the Chilka Lake. Chilton4 

has also recognized H emiporcellio 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. 

Verhoeff5 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~ 
Lund6 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
Llmd,7 but so f~ a.s I can make out from the brief. description of the 
latter, unac~ompa~led by any figures, the two. appear to be distinct .. 
Budde-Lund s speCIes was collected at Palon in Burma. 

1 Collinge, Ree. Ind. Mus. XI, p. 144 (1915). . 
2 Coll~nge, Ann. Mag. Nat. Hillt. (8) XIV, pp. 207, 208, pl. ix, figs. 1-9 (1914). 
S Colhnge, Rec. Ind. Mus. XI, p. 145 (1915). 
4 Chilton, Mem. Ind. Mus. V, p. 477. 
6 Verhoeff, Sitzungsb. Ges. }laturf. Preunde Berlin, 1907, p. 245 (1907) ; a.nd Jaliresk. 

l'er. Vaterl. Natu'tk. W'urtt. LXXIII, p. 166 (1917). . 
(190~)~udde-Lund, Isopoda in Voeltzkow's Reise in OSiaj'l'ica, Wiss. Ergeb. II, p. 281 

? Budd{'-Lund~ A nn. Mus. Giv. Stor. Nat, Geno1Ja. (2) ~IV, :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 wit.h 
fine grannules aggregated especially 
along the sides of the thorax, a.nd 
with large tubercles arranged in two 
sub-median rows. 

Cephalon distinctly separated fron1 
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 
tubercle~. 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~ 

FIG. l.-Porcellio a8samensis, sp. nov., guous, those of the first segment pro­
dorsal view: X 10. 

j ecting anteriorly so as to enclose the 
head on its sides, and extending almost as far forwards as t~e 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. 

PIe on 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. 2a) 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 tllrned 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 
thirq. Flagellum shorter than the last peduncular joint; two-segmented, 
.with the terminal segment considerably more than t,wice the length of 
the basal. All antennal segments cover.ed with hairs-. peduneular some­
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 01 fine setae. . 

Epistome convex, conically produced and provided with setae. 

~ 
d. 

FIG. 2.-Porcellio assamensis, sp. nov. 
a. Antennule : X 85 e. Terminal portion of maxilliped: 
b. Antenna : X 15. X 85. 
c. Terminal portion of outer lobe /. Thoracio leg: X 25. 

of first maxilla.: X 85. g. First pleopod of ma.le: 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. 2e) 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. 2e) 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 rnargin of maxilliped behind the palp provided with a number of 
short spines. 

Legs (Fig. 2/) 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. 2g) 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. 2h) 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 j oint, followed by a long narrow 
second j oint curving outwards to an acute point, and reaching consider-
ably beyond the end of the exopod. · 

Uropoda (Fig. 2i) 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, arisi"ng 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 terI?inated 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 havjng a 
three-segmented antennal flagellum. The genus comprises quite a 
large number of species, Budde-Lund alone describing over 20 of them 
in his Orustacea I sopoda 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 
Collingel from Madras. The same author2 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
linge3 from the Andamans. A species from the Mouim.ein Caves in 
Burma has been described by Budde-Lund4 under-the T arne 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, Ree. Ind. Mus., XI, p. 145, pl. v, figs. 1-10 (1915
/
• 

II Collinge, Ree. Ind. Mus., VIII, pp. 465, 466 (1914). 
3 Collinge, Ree. Ind. Mus., X, p. 207 (1914). 
'Budde-Lund, Ann. Mus. Giv. Store Nat. Genova (2) XIV, 'PP' 611, 612 (1894). 
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Budde-Lund l and Sars2 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. Chilton3 also seems to consid€:r 
this character of great importance, for he regards the generic identity of 
Vnisctts punctat'Us Stimpson as doubtful only because the mandibles in 
this specie; 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 peniciI. 

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 djstinctly 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 riot 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, slig;htly 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 
tha 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 
successivp.ly 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 

FIG. 3.-Philoscia dobakholi, sp. posterior border of' the third abdominal 
nov., dorsa.l view: X 10. segment. 

1 Budde-Lund, Crust. Isop. Terrest., pp. 202 and 207 (1885). 
2 Sa~s, Crust. J:.t orwr;y II, Isopoda, pp. 171 and 172 (1899). 
a Chllton, i'fans. Ltnn. Soc. London (2) VIII, p. 134 (1901). 
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Abdomen small, a little .less than one-fourth of the total len"gth 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 palts 
generally free. Lateral parts of third, fourth and fifth somites veIY 
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 th!3 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. 

FIG. 4.---Philo8cia dobalcholi, sp. nov. 
a. Antennule: X 85. e. Terminal pprtion of mandible: 
b. Antenna: X 10. X 50. 
c. Terminal portion of outer lobe .f. Terminal portion of maxilliped : 

of first ma~lla; X 85. X f)5. 
d. Terminal portion of second g. Thoracic leg: X 14. 

maxilla: X 40. l~. Second pleopod of male: X 35. 
j. Uropod : X 25. 

Antennae (Fig. 4b) long and slender, reaching almost to t~e. 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 a.bdominal segment is fairly large and it.s margin~ 
. ar~ not appreciably concealed by the last thoracic segment. 
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almost as long 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-li~e, 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. 4/) 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 fin"e setae! 
provided with one long spin~ 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 
inner margin and a shorter one about the middle. 

Legs (Fig. 4g) 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 powerful 
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. 4h) 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 exopodjte. 

Uropod (Fig. 4j) with the basal segnlent Illore or less rectangular, 
extending considerably beyond the end of the telson, setaceous 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 ranlUR of about the sanle 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 aiong the 
marglns. 

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. 1 

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' J 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. TYPES (0552/1). 

2,000-2,100"" " 
3,500-3,600"" " 

The structure of the mandible in the pl'esent 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. Thi~ condition, as pointed out above, is exactly 
like that described by Chilton in Oniscus pU'flctatus. 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." 

Philoscia sp. 

One specinlen, 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 it: 

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 segments 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. 
5. The inner 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, 

hut I have not been able to study them in detail. 

Cubaris cavemosus Collinge. 
1916. Oubaris ca-vernosus, Collinge, Rec. Ind. Mus. XII, pp. 123, 124, pl. x'\'i, 

figs. 1-9. 

I refer -to this species, with a little doubt, a large number of speci. 
mens collected from the Siju Cave. I have not been able to examine 
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Collinge's specilnens, 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 patcbes 
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. 
La teral lobes well developed, median lobe absent. Eyes small, but not 
found imperfect in any specimen. 

First thoracic segment very large, remainder subequal. Lateral 
lllaigins of first segment anteriorly surrounding the head, extending 
ahnost up to the anterior end and posteriorly drawn out. Lateral plates 
of first three segments some\vhat curved upwards; those of segments 
2-5 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 co~pletely 
covered by tJte seventh thoracic segment. Lateral parts of segments 
2-5 large, backwardly directed. Telson as described by Collinge, but 
proportionately somewhat b~oader at the b~se. 

Antennules and antennae as in Collinge's specimens, but the outer 
lobe of the first nlaxilla 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 chi-binous 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 iegs stout, more strongly built in the male than in the 
fenlale. 

Opercular rami of the pleopods not provided with air-cavities. First 
two pleopods of the male having the usual shape; exopodite of the ~rst 
pair sub-triangular, less than half the length of the endopodite ; the latter 
\vith 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, dra~n out into an ac~te 
point, strongly curved outwards and not reaching beyoJ;ld the exopodlte. 
U ropoda 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 mIn. 
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This is the commonest species of Isopod in the cave. A large number 
of specimens were found bet,veen 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 dobakholi. Specimens were collected from 
the following spots :-

300-450 ft. from the entrance. 

800-1,200 ,," " 
2,000-2,100 "" " 
a ,500-3,600 "" " 

3,800 """ 





TARTARIDES FROM THE SIjU CAVE, CARO HILLS, ASSAM. 

By F. H. GRAVELY, D.Se., 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. l 

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

The female comes Dearest to S. dispar according to Hansen and 
Sorensen's key (1905, p. 39), but differs' in its much more acute lower 

c. 

FIG. 1.-Schizomus sijuensis, sp. nov. 
a. Foot of an t.enniform leg of 

female: X 30. 
b. Foot of an tenniform leg of 

male: X 30. 
c •. Caudal appendage of male 

from above: X 30. 

front angle of the palpal trochanter. In 
this it 'more closely resembles S. similis, 
Hirst (1913, p. 33, figs. 1-2) from \vhich 
it is separated by its more slender 
palps, and S. eavernieola, 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. eavernicola 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 
species retains its pale immature colour­
ing till it is la.rger than this-how much 
larger the material available does not 
show-and adult specimens of an ochra­
ceous, not greenish brown are

l 
about 

9 mm. long. In S. cavernicola , more­
over, the build is somewhat less ~lender 
-in all parts than in S. sijuensis, the 
first tarsal j oint of the antenniform legs 
being, for instance, distinctly wider than 
long (1912, fig. A), whereas in S. sijuensis 

it is about as long as wide in young specimens and a little longer in 
adults (fig. a) In the male all the appendages are longer and conse­
quently more slender than in the female (fig. b). In other respects 
the .two sexes are not wldely different, except for the usual sexual 
characteristics in the tail (fig. c). 

1 I have not seen K.raepelin's description of S. sauteri 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. 

r 61 ] 
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ARANEIDS FROM THE SIjU CAVE, GARO HILLS, ASSAM. 

By LOUIS FAGE, D.Se., Museum, d' Histoire Naturelle, Paris .. 

Les Araignees recoltees dans la " Siju Cave," et que Ie professenr 
Stanley Kelnp a bien voulu lne cOlnmuniquer, forment une collection 
pen inlportante par' leur nonl bre. Qnatre especes senlement :-

Seytodes semipullata E. S., 
Theridion rufipes Lucas, 
Vendilgardia assamensis, sp. nov., 
Heteropoda robusta, sp. nov., 

ont ete rencontrees par les zoologistes qui on t explore cette grotte. 
Les recherches ont ete faites avec Ie plus grand soin et il parait 

vraisemblable que ces quatre especes representent bien la population 
d' Araignees caracteristique de cette grotte. Or ni les unes ni lea antres 
ne portent Ii trace d'une adaptation quelconque au nlilieu cavernicole. 
Le Scytodes semipullata et Ie Theridion rufipes font partie de la faune 
epigee voisine; quant aux deux formes nouvelles, elles se placent, 
chacune dans leur genre, it cote d'autres especes lucicoles, dont elles ne 
different par ancun caractere adaptati{ en rapport avec Ie milieu 
souterrain. 

It est curieux de noter que l'etude des autres habitants de la " Siju 
Cave" conduit exactement aux memes conclusions. C' est a peine si, 
dans les recoltes variees qui y furent faites, on trouverait une delni­
douzaine d' especes dont on pourrait, ~ la rigueur, interpreter certains 
caracteres comme une consequence de cet habitat particulier. Aucune 
d' elles en tout cas ne fait figure Ie veritable troglobie. Malgre les 
apparences contraires, ses vastes dimensions (pres d'un kilometre de 
longueur) et la presence d'une eau abondante, la " Siju Cave" se 1110ntre 
donc peu favorable a l' entretien de la vie cavernicole. Peut-etre menle 
.faudrat-il admettre qU'elle ne renferme qu'une faune tenlporaire ou 
d'introduction recente. 

Famille SICARIIDAE. 

Scytodes semipullata E. S. 
Trois·~ de 8 et 9 mm. de longueur, prisos h 1,000, 2,100 ct 2,400 

pieds de l' entree. 
Les individu,s que je rapporte a cette espece du Thibet Chinois et du 

Tonkin ofirent la meme coloration caracteristique du cephalothorax ot 
de l'abdomen que Ie type, 'mais sont de taille plus forte. D' autre pa.rt, 
les annulations des femurs (5 anneaux), des tibias (4 anneaux) et des 
metatarses (4 anneaux) y sont beancoup plus nettemellt ll1arquees. II 
semble que exemplaires qui ont servi de 1110dele it la description 
d'Eug. Sinl0n1 n'avaient pas atteint leur cOlllplet d6vcloppelnent. Lp 
ma Ie de cette espece demeure touj ours inconnu. 

I E. Simon. Etude sur les Araclmides du ~ronkin. Bull. Se. France et Belgif}'1le XLII, 
1908, p. 75. 
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Famille THERIDIDAE. 

Theridion rufipes Lucas. 

Un (f et tres nombreuses ~ pris a 100, 300, 400, 450 et 500 pieds 
de l' entree. 

Espece cosmopolite deja citee de Ceylan, de l'Inde et du Tonkin. 

Familie ARGIOPIDAE. 

Sub-FamilIe THERIDIOSOMATINAE. 

Vendilgardia assamensis, sp. nov. 
Un ~ et neuf ~ pris a 300 et 1000 pieds de 1 ' entree. 
~.-Longueur 2'5 mm.-Coloration: cephalothorax, pieces buccales 

et appendices brun .fa uve; abdomen brunatre, plus fonce pres des 
tiIieres; un fin lisere noir marginal au cephalothorax; extremite des 
tibias rembrunies; sternum brun olivatre.-Cephalothorax au moins 
aussi large que long, partie cepha]ique regulierement cop,vexe, partie 
t horacique brusquement declive et marquee d'urie impression transverse 
sur sa pente posterieure.-Yeux anterieurs (texte-fig. la) equidistants et 

d.. 

'jJ. 
"/ 

FIG. 1.-Vendilgardla Q.ssamensis, sp. nov. 
a. Aire oculaire X '44. b. Epigyne vu en dessus X 44. c. Pa,tte-machoire, 8, 

face externe X 71. d. Tarse et bulbe de la. patte-machoire, face interne X 71. 
e. Tibia et base du tarse de la patte-maohoire VUs en dessus X 71. 

tre.s rapproches, en ligne fortement recurvee, les medians une fois et 
demie plus grand que les lateraux; ceux-ci egaux et contigus a ceux de 
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la deuxieme ligne q,ui est nettement procurvee; les medians posterieurs 
un peu plus grands que les lateraux et un peu plus rapproches l'un de 
l'autre qu'il s ne Ie sont de ces derniers .-Bandeau legerement concave, 
de~x fois plus haut que Ie diametre des yeux medians anterieurs.­
Sternum cordiforme, prolonge entre les hanches posterieures largement 
disjointes, marque en dessous et de chaque cote de la piece labiale d'un 
point testace arrondi.-Piece labiale plus large que longue, arrondie au 
sommet.-Lames maxillaires a ussi larges que longues, COlI pees carrement 
au sonlmet.-Cheliceres au moins deux fois plus longues que Ie bandeau, 
a ttenuees it l' extremite ; leurs marges tres obliques armees, en dessus, 
d.e deux fortes dents isolees et d' une dent angulaire plus petite, en dessous, 
d 'une serie de fines granula tions.-Patte-machoire grele et allongee ; 
femur = tibia +. patella = ! tarse, celui-ci mutique a l' extremite, mais 
arme de nombreux crins spiniformes.-Pattes a'lnbulatoires longues et 
robustes, surtout celles de la premiere paire dont Ie femur est aussi long 
que l' ensemble du tibia et de la patella et un peu .plus petit que Ie meta­
tarse et la tarse reunis ; tous les articles revetus de longs crins spini­
formes; tarse arme de trois griffes, les superieures pourvues de trois a 
quatre dentioules couches, l'inferieure brusquement coudee, tres longue 
et setiforme.-·Abdomen ovale, large, parseme de longs crins dresses.-­
Ep~9yne en plaque volumineuse, aUEsi large que longue, arrondie en 
arriere et recouvrant la fente epigastrique (texte-fig. Ib). 

O-.-Longueur 2 mm.-Bandeau plus eleve que chez la ~, au moins 
egal a trois fois Ie diametre des yeux medians.-Patte-rrui,choire: femur 
>tibia+patella; celle-ci arrondie < Ie tibia qui est redresse et echancre 
lateralement au bord anterieur; tarse plus grand que l' ensemble des 
articles· precedents, etroit et regulierement arque, reborde et embrassant 
Ie bulbe du cote interne; paraoymbiuln, vu en dessus, formant une courte 
apophyse parallele au tarse qui est ici partiellement reborde, large it 
la base, puis brusquelnent efJile et se terminant en pointe aigue.-Bulbe 
extremement volumineux, faisant largement saillie sous Ie tarse, lisse et 

.-bilobe a sa partie superieure, donnant naissance en avant a une lamelle 
noire contournee se terminant du cote externe ~n plusieurs pointes 
dressees; du merne cote se voit une forte apophyse, large a la base, 
recourbee en demicercle et terminee par deux pointes tres greles dirigees 
obIiq uement en bas et en avant. 

II est possible que la sous-familIe des Theridiosomatinae, a laquelle 
appartient cette interessante espece, doive se reduire aux deux seule 
genres Tkeridiosoma et Vendilgardia. Les genres Ong'Ulnius et Andasta, 
connus uniquement par des femelles, y sont peutetre encore it leut' 
place, mais Ie genre Phricotelus parait avoir beaucoup plus d'analogies 
avec les Theridides du groupe des Mysmena. 

Tandis que Ie genre T"heridiosoma a des representants dans toutes 
les regions chaudes et temperees, sauf en Afrique, Ie genre Vendilg~1'dia 
etait jusqu' ici propre au nouveau continent ; on Ie connait du Mexlque, 
du Venezuela, du Bresil et des Antilles. II est done particulierernent 
interessant de pouvoir lui rapporter une espece de 1 'Inde. . C~ Vendil­
gardia assamensis s' eloigne a vrai dire des especes amerlcalnes par 
quelques particularites de l'appareil copulateur male qui suffiront peut .. 
etre un jour a caracteriser un nouveau genre: la tarse de la patte .. 
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inachoire est extrcnlement siInpIe, en forme de languette reguliel'ement 
incnrvee, tandis q u' il est concave chez les especes americaines et forme 
une saillie terlninale recouvrant mieux Ie bulbe; Ie paracymbium est 
ici effile en longue pointe aigue tandis que chez les autres especes i1 est 
plus court et spatule it l' extremite comme chez les Argiope et les 
AraneU8. Le bulbe dn. Vendilgardia assamensis est egalement plus 
silupIe, bien qu'il possede cette apophyse inferieure recourbee et bifide 
qn' on ne retronve pas chez les formes americaines. 

Eug. SimonI a note que Ie Vendilgardia theridionina E. S., dont 
il a observe les moeurs au Venezuela, construit sa toile SOllS la vonte des 
rochers humides. II est possible qu'on doive au menle attrait pour 
l'humidite la presence du Vendilgardia assamensis dans Ia " Siju Cave." 

Famille CLUBIONIDAE. 

Heteropoda robu5ta, sp. nov. 

Vingt-deux ~ priscs depuis l' entree j usq n' it 2,400 pieds de l' entree. 
~.-Lo-ng'Uetlr du corps 32 mm., longueur des pattes de la deuxieme 

paire 90 mm.-Ooloration : tegument fauve rougeatre ; ceux du cephalo­
thorax rembl'unis en al'riere au dessus de la bordure bla:p.che, une fine 

a-. h. 

FIG. 2.-Epigyne vu on dessus X 151. 

a. HeteJ'olJoUa robU8ta, sp. nov. b. Heteropoda sexpunrt'J,l,(l E. S. 

ligne noire DH~diane tres nette s' etendant du groupe oculaire au bord 
posterieur ; bandeau eclairci dans la milieu et garni de poils epais d'un 
blanc jauna tre ; groupe oculaire noir ; cheliceres noires, garnies de pubes­
cence fauve peu serree ; sternum et hanches teintees de rougeatre; ab­
dODlen sans taches en dessous, marq ue en dessus de six taches disposees 
par paires et plus en arriere d 'un chevron noiratre; femurs ornes d'un 
tres larg e annean apical s' etendant en dessous, et, sur leur face anteri­
eure de deux taches rondes, marquees chacune d'une petite tache 
blanche cOITespondant it la base d'une epine.-Yeux medians anterieurs 
plus. petits que les lateraux.-·Pa-ttes ambulatoires : tibia' III plus long 
que Ie cephalothorax ; tibia I" arine d'une seule epine dorsale, situee 
dans la moitie apicale; tous les tarses et les IDetatarses scopules.­
Epigyne : lobes lateraux confondus en avant en une plaque epigastri-

1 Rist. Nat. des Araignees, Vol. I, p. 916, 1895. 
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que rougeatre, separes en arrieres, l'intervalle occupe par une piece 
mediane pediculee en avant puis brusq uement elargie en arriere. 

~ inco:p.n u. 
Cette enorme espece qui parait abondante dan~ la " Siju Cav~" et 

qui s'y reproduit (sa ponte et ses jeunes y ont ete rencontres) se rappro­
che par la taille, par l' ensemble de la coloration et aussi par la forme 
generale de l'epigyne de l' Heteropoda procera L. K.1 d' Australie, mais 
s' en distingue nettement par la presence d'une epine dorsale aux tibias 
posterieurs. Elle est en realite beaucoup plu~ voisine de l' Hete'ropoda 
8exp~tnctata E. 8.,2 peti~e espiwe des 'bas plateaux de l'I-lilualaya dont 
elle parait representer une forme geante. Elle s' en di~tingue toutefois, 
non seulement par sa taille, mais aussi par l'absence de Carelle transverse 
anterieure it l' epigyne. 

1 Die Araclmidcn Australien, p. 667, \1875. 
2 B'ult. Soc. Zool. France, Vol. X, p. 14, 1885. 





OPILIONES AUS DER SIJU-HOHLE IN DEN GARO-HILLS 
1M ASSAM . 

. Von Dr. C. FR. ROEWER, Brernen. 

Die mir illl 14 Tuben von Herrn Prof. S. Kemp in Calcutta zur Be­
arbeitung iibergebenen Opilioniden aus der Siju-Hohle in den Garo­
Hills (Assam District) gehoren samtlich der Familie der Assamiidae 
an, bis auf einige wenige ganz j unge und daher nicht bestimmbare Tiere, 
die aUem Anschein nach der Phalangiidae-Subfamilie der Gagrellinae 
zuzurechnen sind. 

Familie. ASSAMIIDAE Soerensen. 

Subfamilie ASSAMIINAE Roewer. 

Genus Metassamia Roewer. 

Metassamia septemdentata, ap. nov. 

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

AugenhiigeJ niedrig, quer-oval, vollig· glatt und unbewehrt.-Vor 
ihm am Stirnrande der iibliche, schrag-aufrechte Kegelzahn; uIl:terer 
Stirnrand des Carapax mit einem medianen und jederseits davon an den 
Carapax-Vorderec~en mit je drei wagerechten (statt der sonst iiblichen 
zwei) Kegelziihnen.-Korper im iibrigen matt-glatt, nur 3 Area des 
Scutums mi~ einem mittleren Paare kraftiger Dornen und 1-3 £reies 
Tergit sowie aHe freien Sternite mit j e einer winzigen Kornchen-Querreihe ; 
2 und 3 Coxa mit je einer vorderen und hinteren Hockerchen-Ran~eihe. 
1 Cheliceren-Glied mit vollig glatt em dorsalen Buckel.-Palpen normal, 
ihr Femur apical-medial mit 1 Dornchen und dorsal mit einer ausserst 
winzigen Kornchen-L~ngsreihe.-Beine voHig unbewehrt, nur 1 und 2 
Trochanter frontal mit je 2-4 Kornchen; 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.-Metassarnia septerndentata, sp. nov. 
Carapax von rechts mit Cheliceren und Palpen. 

Farbung des Korpers dorsal vollstandig schmutzig-bl'aungelb, blass­
gelb nur das mittlere Dornenpaar der 3 Area, der Scutum-Seitenrand 
sowie der Hinterrand des Scutums und aHer drei freien Tergite.­
Karper ventral blasser gelb, doch freie Sternite dunkler und 1-4 Coxa 
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und Operculum genitale l'oBtgelb wie auch die einfarbigen Cheliceren 
und Palpell.-Beine dunkel rostbraUll, 1 4 Trochanter rostgelb, 2 
Tibia apical ,veissgelb geringelt und 3 und 4 Tarsus weissgelb. 

Assaul : Garo Hills, Siju-Ca vee " 400 to 500 ft. and 800 to ] ,200 ft.. 
from entrance:" 18 (&' + ~).-Typ. Museum Calcutta. 

Genu 8 Sijucavemicus nov. 

Augenhiigel inl vorderen Carapax-Drittel, unbe\vehrt.-Cal·apax 
-Stirnrand oben-median unbewehrt.-Scutum neben del' 3 Coxa 
lei6ht eingeschniirt und hinten rechtwinkelig; aUe Areae ganzlich 
unbewehrt und ohne mediane Langsfurche.-Stigmen unter Briicken­
zahnchen in der Furche zwischen del' 4 Coxa und dem Abdomen 
verborgen; 4 Coxa lateral-basal (hinter del' 3 Coxa) ohne einen 
grosseren Dorn.-l Chelicerenglied mit einem deutlich abgesetzten 
dorsal-apicalen Buckel.-Palpen normal, Femur apical-medial mit einem 
Dornchen ; Zahnchen del' ventralen Langsreihe viel kiirzer als der Femur­
Durchmesser.-Beine lang und dunn; Endabschnitt des 2 Tarsus 
3-gliedrig ; 1-4· Tarsus jeweils mehr als 6-gliedrig, variabel; Doppel­
klauen des 3 und 4 rrarsus einfach, nicht kammzahnig.-Secundare 
Geschiechtsmerkmale fehien. 

Sijucavetnicus kempi, sp. nov. 

Lange: Korper 4; 1-4 Femur 7: 11: 7: 9; 1-4 Bein 20: 
35 : 20 : 27 mm. Augenhiigel niedrig q uer-oval, fast gla tt und nul' 
a usserst fein und sparlich regellos bekornelt.-Vor ihm median ist der 
Carapax-Stirnrand unbewehrt, unterer Cal'apax-Stirnrand mit den 
liblichen 5 wagerechten (2 : 1 : 2) Kegelzah~chen, deren laterale Paare 
nur relativ klein sind.-Korper inl iibrigen matt-glatt und dorsal 
,vie ventral vollig unbewehrt.-FHiche der 1-4 Coxa dicht und fein 
bekornelt; 2 und 3 Coxa mit je einer vorderen und hinteren Hocker­
chen-Langsreihe.-1 Cheliceren-Glied mit einem HingsovaIen, dicht 
und rauh bekornelten dorsal-apicalen Buckel.-Palpen normal, ihr 
Femur apical-medial mit einem DOrnchen.-Beine vollig unbewehrt, 
nur 1 Trochanter frontal Init 1 Kornchen; 1-4 Femur gerade; Zahl 
del' Tarsen-Gli~der : 6-7 ; 12-16 ; 7-8; 9-10; El1dabschnitt des 1 Tarsus 
2- und des 2 Tarsus 3-gliedrig.-Secundare Geschlechtsmerkmale fehlen. 

Farbung des Korpers, der Cheliceren und Palpen einfarbig rostgelb, 
analwarts etwas schmutzig gebr~iunt.-Beine rostbrauD, aIle Tarsen 
weissgelb. 

AssalD: Gal'o flills, Siju-Cave: 18 (-I .. ) und ca. 7 pull. "1000, 
1,800-2,000, 2,100-2,900, 3,500-3,600, 3,800 ft. from entrance."-Typ. 
IHuseum Cal(";utta .. 



MYRIAPODA FROM THE SIjU CAVE, GARO HILLS, ASSAM. 

By F. SILVES'rRI. 

Six ~pecies of Myriapods ,vere collected by Dr. S. Kenll> and Mr. B. 
Chopra in the Siju Cave at points ranging from the entrance to 
3,600 ft. The species Trackyiulus 1nirn'Us found at this distance frOin 
the entrance' has the eyes as ,yell 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 menlbers of ,yhich live always in 
the dark in the open also, viz., under stones, logs, etc., and seek 
humidity in"the soil. 

The species of There'Uonerna all pref.er humid dark situations and 
like other Scutigeridae are frequently found in caves. I take this occa­
sion to describe a form of giant Tltere'Uonerna collected by Dr. 
Annandale in the Batu Caves (Malay Peninsula). 

DIPLOPODA. 

Fam. TRACHYIULIDAE. 

Trachyiulus mimus, sp. nov. 

(FIG. I.) 

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 antieum, instructum, antennis 
articulo quinto quam ceteri aliquantuln longiore, clypeo breviter 7-
dentato. 

Collum quam eaput paruln latius, supra etiam postice laevigatum 
lateraliter carina integra submarginali et carinis duabus abbreviatis 
a ucto, margine la terali ipso exciso. 

Trunci segmentum primum quam eoUuIn pal'Ulll angustius, praezona 
laevigata, metazona supra et lateraliter carinis parvis 17 instructa. 
Segmenta sequentia a quarto ad decinlum secundmll gradatim parum 
latiora, praezona postiee 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 antiea vix foveolata. Segmentum 
praeanale laevigatum, postiee rotundatum, valvulas anales vix obtegens. 
Val vulae anales immarginatae; lamina infraanalis lata brevis, postice 
late rotundata. 

Pedes breves setosi, ungue-tel'lllinali spina quanl unguis parum bre­
viore instructo. 

Segmentorum numerus ad 68. 
[ 71 ] 
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Long. corp. ad mnl. 45, lat. colli 2, lat. segmenti ventesimi 2'5, long. 

antennarum 2'20, pedum paris de~.imi 1'70. 
d' Mandibularulll stipes in processum longum triangularem pro duc­

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

FIG. I.-TrachyiulU8 mimu8; mas: 1. corporis pars antica lateraliter inspeota; 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 
penihus 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 nonnull~ vidi in Siju Cave, GaIo Hills, Assam 

(2,000-3,600 ft. from entrance. ~eb. 1922). 
Observatio. Species haec inter ceteras hucusque descriptas magnitu­

dine praetarsi spina infera et maris notis distinct a est. 

CHILOPODA. 

Faill. GEOPHILIDAE. 

La~Donyx diversidens Silv. 
A few specimens collected between 350-500 ft. from the entrance. 

Himantosoma typicum Poe . 
• 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.) 

73 

Corpus flave-ochroleucum totum, pedum maxillarium unguibus 
ferrugineis. 

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

. Trunci tergitum primum sulcis duobus submedianis distinctis paral­
lelis suI cum arcuatum anticum attingentibus, secundum etiam sulcis 
duobus tantum submedi8Jnis, tergita cetera, tertium ad antepenultimum, 
sulcis duobus submedianis et sulcis duo bus sublateralibus arcuatis 
abbreviatis notata; tergitum penultimum sulcis tantum duobus sub­
medianis; tergita omnia immarginata. 

FIq. II.-Oryptops kempi: 1. caput et colium prona; 2. pedes maxillores; 3 
eorumdem subcoxarum. pars antica magis ampliata; 4.-6. pes primi, penuI­
timi et ultimi paris a trochantero interne inspecti; 7. pes paris ultimi a 
femore exteme inspectus; 8. pedis paris decimi pars apicalis; 9. corporis 
pars postica su pina. 

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 ternlinali longe attennato, 
acute aliquantum arcuato. 

Pedes ambulatorii,. tarso excepto, infra setis subspinifonnibus sat 
numerosis armati et supra setis nonnullis, tarso attenuato, setis parunl 



74 Records of the Indian M use1,tm. [VOL. XXVI, 

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

8egmentum ultimum pediferum tergito postice triangulari supra 
medio profund.e depresso, sternito lateribus parum convergentibus angulis 
posticis parum roturidatis, subcoxis poris c. 40, parte minore obtectis, 
instrnctis, 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 dentiunl 
8 et utrimque spina apicali supera armato, articulo primo tars ali serie 
dentium 3 et setis nonhullis subtilibus. 

IJong. corp. mm. 15, lat. tergiti prirni 1'40, long. pedum paris deci1mi 
2'10, paris ultimi 4'40. . 

Habitat. Siju Cave (450 ft. from the entrance). 
Observatio. Species haec ad C. haasei Attenls proxima est, sed ssltero 

armatura pedum paris ultimi distincta est. 

Paracryptops indicus, sp. nov. 

(Fig. III.) 
Corpus ochroleucum bapite ferrugineo. 
Caput lamina cephalica paullum ad basim latiore quam longiore, 

superficie punctis tantum "nonnullis setiferis instructa, sulcis 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 sulcis duobus submedianis parallelis et duob,us sublateralibus 
arcuatis distinctis, medio dorso carina longitudinali vix distincta. 

Sterna secundum ad penultimuln suIco transversali profundo, suleo 
longitudinali postice abbrevia,to. 

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

Pedes alnbulatorii tarso exeepto infra setis sat numerosis, sat longis 
et robustis subspiniformibus instrncti, tarso integro ; pedes paris penul­
timi trochantero setis brevissiInis robustis spiniformibus paucis sparsis 
instrncto, femore interne spinula nonnulla, externe per dimidium faciem 
setiR 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 qualll 
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 n'>n­
:pullis brevissimis, tibia serie dentinm 9, articulo primo tarsali serie 
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dentium 3, articulo secundo tarsali parte proximali infera arcuatim 
aliquantum producta. 

IJong. corp. ad mm. 20, lat. tergiti priIni 1'3, long. pedum pariR deciul 
2'48, paris ultimi 5'30. . 

Habitat. Siju Cave (350-450 ft. from entrance). 

FIG. II1.-Paracryplops indiC1.18 : 1. pedes maxillares; 2. eorumdem BU hcoxanlm 
primi pars antica magis ampliata ; 3-5. pes parig primi, renultimi et nltimi 
interne inspecti ; "6. corporis pars postica supina. 

Observatio. Species haec ad ParacryptolJS ·weberi Poe. finitima est, 
sed pedunl maxillarium articulo ulti'mo aliquantum longiore et pedurr 
segmenti ult.imi armatura hene distincta est. 

Thereuonema reconditum, sp. nov. 

(Fig. IV.) 
~. Corpus supra fulvo-vinosum medio dorso et area. stomatifera paul­

lum pallidioribus, ventre pedibusque fulvescentibus. 
Caput oculis bene evolutis inter sese magis qualu oculi diametros 

longitudinalis distantibus, antennis flagelli sectione prima laminam se­
cundam sto'matiferam superante, articulinis 50:...51 co'lnposita, 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
~1i~ minimis conicis pernumerosis instructa, mar~ine laterali et postico 
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fere usque ad stomata serie spinarum cum setis, setis quam spinae parum 
longioribus, armato. 

Stomata brevia laminae quin~ae long. mm. 0-40, quam areae stoma­
tiferae, bene convexae, latitudo fere tripla breviora. Lamina octava 
(a prima sto'matifera) lateribus aliquantum convergentibus, angulis 
postic~s latissime rotundatis, margine medio subrecto, superficie et mar­
gine spinis omnino vel fere destitutis, setis nlimerosis marginalibus et 
setis nonnullis sparsis instructa. . 

Pedes setis numerosis, primi paris spinis nullis, septi'mi paris spinis 
paucis ~istantibus 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 ethim per 
trachanteris partern ventralem. Primi paris tarsus articuli,nis 13+34, 
septimi paris 6-8+26-31, penultimi paris 7+38, paris ultimi tarsi long. 
mm.47. 

Appendices genitales parte proximali Iateribus aliquantum divergen:­
tibus, articulo libero integro aliquantu~ 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 

FIG. IV.-Thereuonema reconditum: 1. antennae flagelli pars proximalis; 2. laminae 
dorsualis 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; 1).. laminae subanales subtus 
inspectae; 12. pulli laminae dorsualis quintac particula. multo ampliata.. 

subanales infra spatio subrectangulari parum magis elevato, postice 
haud productae, superfi'cie infera elevata setis brevioribus robustis . . , 
cetera splnulis setiformibus brevissimis vestita et setis nonnullis brevibus 
robustis instructa. ' 
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Long. corp. ad mn1- 22, lat. 3 ; long. antennarum 40, pedum paris 
primi 20, septimi 19, penultimi 23, ultimi 6l. 

(! juvenis, corp. long. mm. 13, antennarum flagello sectione prima 
articulinis 38, pedum paris prinli tarso articulinis 11+26, paris 'septimi 
5+20, penultimi 5+26. 

Pullus: corp. long. 6, antennarum flagelli sectione prima articulinis 
29, pedulu paris primi tarso articulinis 8+21, paris septimi 4+ 16, 
penultimi 4+21, Laminae _ dorsuales spinulis minimis sat nlimerosis 
et setis sparsis brevioribus instructae, spinis destitutae. 

Habit~t. Sijiu Cave (400-500 ft. from entrance, pulli fron1 2,100 ft.). 
Observatio. Species haec a Thereuone1na longicorne (Fabr.) colore 

et pedum armatura P!aesertim distinctissilna est, a T jeae (Poc.) flagelli 
s~ctione pri'ma breviore et peduln armatura et tarsi articulinis minus 
numerosis distinct a est. 

Thereuonema nobile, subsp. dolichopoda, nov. 

(Fig. V.) 

¥. Corpus dorso rufo-vinoso area stomati'fera isabellina, ventre 
pallide terreo, pedibus subtestaceis, femore parte mediana excepta atro­
violaceo, tibiae parte proximali vix vi:p.osa. 

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

Laluinae dorsuales spinis sparsis cum seta laterali numerosis, prae­
sertim super- aream stomatiferam~ setis nonnullis separatis per parten1 
anticam et superficie tota spinulis conicis minimis pernumerosis ancta ; 
margine laterali et laterali-postico serie spinarum cum setis lateralibu~ 
'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, tantunl 
postice et per marginem totum spinis armata. 

Pedes articulo tertio et quarto subtus postice serie spinarunl 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 18+39 
penultimi paris 15+56 ; pedes ultinli quam corpus triplo longiores. 

Appendices genitales parte proximali lateribus aliquantunl dive~gen­
t~bus angulo apicali interno setis nUluerosis brevibus instructo, articulo 
libero aliquantulTI arcnnto, 111argine interno integro, nudo. 

F 
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J.Jamina supraanalis "lateribus aliquantum cunvergentibus, postice 
rotundata, superficie spatio mediano longitudinali angusto nudo, cetera 
spinulis elongatis setiformibus minimis vestita et setis sparsis brevibus 
sat robustis Rat llmnerosis instrncta. 

Lalninae subaliales inn'a per spatiUlTI rectangularem elevatae, late­
ribus aliquantu111 divergentibus postice subconicae aperturam analem 
aliquantunl superantes, parunl arcuatae convexitate dorsuali, superficie 
infera setis brevissimis robustis instructa superficie cetera, eidem 
lalninae 'dorsualis siInili. 

Long .. corp. ad lnm. 55, lat. 8, long. antennarU1U 120, pedum primi 
paris 70, septinli paris 50, penll1tinTi 99, ultimi 170. 

FIG. V.-Tll.ereuonema 'nobile snbsp. doUchopoda: 1. antennae f1agelli pars proximalis; 
2. ejusdelll pal's mediana·; 3. laminae dOl'sualis quintae pars cum stolllf!,te 
spinulis omissis; 4. ejusdem particula cum spinulis ma.gis ampJiata: 
5. ejusdem laluinae marginalis particula; ,6. tibiae pal'is septimi pars 
pro~malis antice inspecta; 7. ejusdem pars postice inspecta; 8. tibi~e 
septhuae pars apicalis et tarsi pars proximalis ; 9. feminae appendices geni-, 
tales; 10. lamina supraanaUs; 11. laminae subanales subtus inspects,e; 
12. lamina subanalis externe inSp'3ot.R .. 

~. Exenlpluln inlmatufU111 corp. long. nnu. 32, lat. 5, long. antenn~­
flun 90, peduln pl'inli pa,l'is 50, septhni 40, penultimi 83. 

Antennarum flagelli sectiol1is primae articulini 80. 
Pedes pritni paris ta,rso 27 -1-,69, pa.risseptimi 17 +43, paris penultim 

13+57 
Habitat. Exempla nOllllulla Dr. Annandale in "Batn Caves'/' 

apud Kuala J.Jull1pur, M~lay Peninsula legit. 

Observatio. Subspecies haec a fOTlna typica T nobile TempI. (=T .. 
decipiens Verh.) ex Nicobari a me inspecta antennarum flagelli seQ·' 
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tionis :primae articulinis partim longioribus, pedibus fere 1/3 longiori­
bus, laminis subanalibus aliquantnm divergentibus saltelu distinguenda. 
est. 

Exemplum ~ ex Kateball (ins. Nicobari), quod ut T. nob1·le consi­
dero, corp. long. ad mm. 55, lat. 8, long. pednnl prilui pariR 45, Reptin1i 
paris 38, pent1ltin1i paris 70. 

Flagelli sectio prima articulinis 7-8 COlupoRita. 
TarEtus prilui paris articulinis 29+56, septimi paris 25+41, penultimi 

paris 17+57. 





ON SOME CAVERNICOLOUS ORTHOPTERA AND DERMAPTERA 
FROM ASSAM AND BURMA. 

By L. CHOPARD, D. Se. 

(Plates IV, "V.) 

Thanks to Dr. N. Annandale and his collaborators I have had the 
opportunity of working out a third series of Indian ca vernicolous Ortho­
ptera and Dermaptera 1. This series is chiefly composed of collections 
made by Dr. S. 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 State3 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 stiU 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 N emobiid and with an earwig belonging to the gnus 
"Foreipula. If the latter does not show very distinct characters of adap~ 
tation to cavernicolous life, save the absence of wings and a pubescenc€ 
more abundant than usual, the former2 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 form 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 
l'impossibilite 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 :r;elatively short appendages shown by all the 
species of the genus. The same parallel can be drawn between the 
European genera Dolichopodct Bol. and T1'oglophilus Krauss. 

Finally we nlust point out that the blind D~'estram1nena has been 
taken in the same cave and very probably in the saIne 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 

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

2lt should he noted, however, that this species was found only at the entrallce to 
the cave in broad daylight. [S.K.] 

[ 81 ] 
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had been confounded by the collector). It scems that we must conclude 
£rOlll this either that two species of common origin have colonized the 
Bame cave at periods different enough to explain the fact that only one 
of them has become strongly modified, or preferably that one of the 
t,vo forms has proved much more plastic than the other. This second 
interpretation seems n10re logical and, owing to the absence of inter­
luediate phases, we are brought to the conclusion that the blind form 
Inay have originated fronl a common ancestor by sudden mutation rather 
than by slo,v modifications due to the influence of the surroundings. 

OnrrHoprrERA. 

:Ifamily BLATTIDAE. 

Subfalnily ()ORYDIINAE. 

(i-enus Polyphaga. 

Polyphaga sp. 
Rsin Da\vng Cave, Elephant Hill, Yawnghwe, S. Shan States, 13th 

l\iaruh 1922; 1 immature J under stone in cOlnplete 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 
acclin1atized there. When adult the species must be of a medium or 
rather small size, very likely to be ascribed to the a/ricana group. The 
c<?lour is rather pale, the eyes far distant from one another (the disposi­
tion luay 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 PAN ()HLORINAE. 

Lienu~ Pycnoscelus Bcudder. 

Pycnoscelus surinamensis L. 

(PI. IV, fig. 2.) 

Siju Cave, Garo Hills, (S. l(emp and B. Chopra, Feb. 1922); 350-
400 feet from entrance; 16 ~ and very numerous young individuals at 
all stages 01 developluent. . 

All these Blattids present a dark colourAtion and do not show the 
least difference from lucicolous specimens of the species. Among the 
It; adult ~, 2 only belong to the long-winged form, the other 14 having 
the ely~ra and wings extending scarcely to the apex of the abdomen. 
As usual, the d seems to be very scarce; in fact among the Siju Cave 
nlaterial, I have not been able to find a single r3 although I have examin­
ed almost the whole material for that purpose. 

Pycnoscelus striatu;) Kirby, \vhich I have previously reported from 
~alay Caves, is very closely related to the present species ; but the cl 
IS very easily distinguished, for in P. striatus the 8th sternite is square 
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and the 9th is exposed, longitlldinally divided and united with the 
genitalia, whereas iJ}. P. sUl'l:namienS'is, the 8th sternite is rounded poste­
riQrly, the 9th cOlnpletely hidden and bearing one style. rrhe ~ is lnnch 
more difficult to characterize, the general aspect being ahnost the same 
in both species; the head is Illore exposed in P. strial1!S, the forehead 
mor~ flattened and the eyes ,vider and more distant than in P. suri­
na1nensis ; the ocelli are also much bigger and more approximate to 
the eye (figs. 1 and 2). 

Fantily PHASGONURIDAE. 

Subfamily RHAPHIDOPHORIN AE. 

Genus Diestrammena Brunner. 

Diestrammena indica Uhopard. 

Rsin Dawng Cave, Elephant Hill, Ya,Ynghwe, ~. 8han States, 13th 
March 1922; 2 inuuature ~. 

Nothing is to be added to the description I gave iu these Records 
[1921, p. 519J. The species is still known {roul the ilIlulature female 
only. 

Diestrammena brevifrons frieli, suhsp. llOV. 

(PI. IV, figs. 3-D.) 

1921. D·iestt'a.'1nmena bl'evijl'olls, Chopard, Ree. Ind. lllu8. XXII, p. 518. 

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

Very closely allied to typicallJ. brevi/ron::; of ,vhich it ha-; the saIne 
general shape and c~lour but fr01n which it differs in the following 
characters :-

Almost conlpletely glabrou~; frontal rostrunl shorter, cOinposed of 
t,vo more widely separated tubercles (fig. 3); subgenital plate of ~ not 
80 regularly rounded posteriorly, nearly truneated (fig. ·1); epiphallus 
of ~ \vith almost straight sides and ,vith less rOllnded angle, (Hg. 5). 
Legs longer; intermediate tibiae ,vith a very slllall spine 011 the internal 
-inferior margin; posterior tibiae armed ,yith 35 to 4.0 spines, supero­
internal apical spur equalling metatarsus. 

Length of body 13 nlm. ; ant. fern. 9 Ulm. ; ant. tib. lO·[j 111111. ; inteIlll. 
fern. 10 mm."; interm. tib. 10·51nnl. ; post. fern. 20 lllnl.; P08t. tib. ~3 mnl. 

The D'iestfammena I recorded (t. c., p. 518) froIH RUplllath t ~ave 
belongs to this subspecies, the typical brevi/roils being known only fronl 
Maosmai Cave. 

Diestrammena caeca, s p. no v. 

(Pl. 1 V, fig~. 6-11.) 
Types.-T,vo females frolll Lakadong Cave, Jaintia l-Ells (It. Fliel, 

July 1921). . 
Size meditull, cololll'ation uniforluly of a pale te::;taccoll~, WIthout; 

any trace of brown piglnent; alnlost wholly glabrous. 
Head long and rather narrow; occiput w, akly convex, front dedi­

VOllS, frontal rostrum very short, conlposed or two rounded, widely 
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separated tuuercles (fig. 8). Antennae yellow (broken off), their bases 
very approxinlate, 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 lacinia 
very long and straight, nlaxiHary palpi wanting; labium elongate, labial 
palpi moderately long (figo 9). Absolutely no trace of eyes and ocelli 
(figs. 6 and 7). 

Pronotum rather ,vide, ,vith anterior margin convex, weakly notched 
in the middle, posterior margin rather strongly convex, lateral lobes 
moderately high, their inferior margin convex, angle, rounded; meso­
B,nd 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 qui~e smooth up to the apex. 

Legs long and slender, pale yellow; anterio"r femora armed with 
~ 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. Interluediate fen10ra armed with 2 lo~g, 
lnovable, apical spurs; tibiae unarmed except the apical spurs. Posterior 
femora unarmed beneath but with a very slnall genicular spine inside; 
tibiae armed ,vith 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 lnm. ; pronot. 4 lum. ; ant. fern. 11 mm.; ant. tib. 
11·5 lnm. ; post. fern. 18·5 mm. ; post. tib. 20 mm.; ovipositor 8 mm. 

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

Genus Tachycines Adelung. 

Tachycines adelungi Chopard. 

(PI. IV, figs. 12, 13.) 

Hsin Da"vng Cave, Elephant Hill. Yawngwhe, S. Shan States, 13th 
March 1922, 3d", 1~, a few young individuals of both sexes. 

There is very little to add to the description I gave of thi) spe~ies 
(Ree. 1M. Mus. XXII, p. 520) ; the subgenital plate of the ~ is triangular~ 
slightly emarginate at apex (fig. 12); the ovipositor is rather sho~t 
(10 lnm.), as long as the cerci, scarcely curved, very acute at the apex, 
the inferior valves presenting 6 wide teeth (fig. 13). 

Falllily GRYLLIDAE. 

Subfamily NEMOBIINAE. 

Genus Speonemobius, nov. 

Allied to N ell~obiu8 Servo ; head big, rounded, legs relatively long; 
anteIior 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 d' as in N emobius ; ~ unknown. 

Genotype: Speonemobius decoloralus, sp. nov. 

Speonemobius decoloratus, sp. nov. 

(PI. IV, figs. 14-17.j 

Type.-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 ~tripes 
and a brown spot beneath each eye. Mouth part::> yellowish; palpi 
w~olly ,vhite, the last joint of the Inaxillary palpi showing only a small 
greyish stripe inferiorly, 4th joint shorter than 3rd, 5th large, tri~ngular 
(fig~ 15). Antennae pale testaceous, with a certain number of brown 
narrow rings. . Eyes moderately large, brown; ocelli very small. 

Pronotum longer than wide, with anterior margin ahnost 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 ~ 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. Cerci testaceous. 

Legs relatively long, mostly whitish, anterior coxae bearing a fl:.\V 
long black bristles ; anterior femora compressed, slightly greyish at 
apex, presenting a few bristles on their inferior nlargins 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 ~egs siluilar to anterior ones. Posterior felnora llloderately 
dilated, light testaceous with a few short brown stripes on external 
face ; tibiae greyish, darkened at ap~x and at base of each spine. 
armed with 5 spines and 5 "apical spur~; the spines are whitish, 2 
internal and 3 external ones, the latter of moderate length, sub equal, 
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 sh~rt 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 join,t and apex of 31'd 
joint blackish, metatars~s 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 
,vith 3 plain, parallel nerves besides the mediastinal one. 

Length of body 9 mm. ; pronot. 1·6 mm. ; elytra 5 mm. ; ant. fern 
:3 111111. ; post. fern. 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 
ll1akes it nece::;sary to create a new. genus for it. 

Subfamily PH ALANGOPSIN AE. 

Genus Larandopsis, nov. 

C~neral shape and aspect of a Phalangopsine of the group Laranda 
'Valk., but both sexes ,vith elytra and wings developed; pronotum with 
lateral lobes subtriangular; anterior tibiae with a foramen on their 
internal face; posterior femora rather short with 110 apical filiform 
part; posterior tibiae presenting very small denticles in their 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 genu~ is closely allied to the different genera of Phalallgopsinae 

• \vith short femora, but it seems to be the only one ,vith elytJa and wings 
developed in both sexes. ·Unfortunately the types of the species are 
imnlature, so that important features, such as the venatio11 of the elytra, 
are completely unknown. Yet the development of these organs is 
quite sufficient to assert positively that they exist in the adult ~ as 
well as in the d' f 

Larandopsis choprai, bp. nov. 

(PI. IV, figs. 18-21.) 
Types.-One young d', one young ~ fronl the Siju Cave, Garo Hills 

(S. Kemp and B. Chopra, Februa.ry 1922), at entl'anee. 2 other young 
d at entrance and at 500 feet from entrance. 

Size medium (~); colouration rufous testaceOU:-:i varied with brown. 
Head a little narrower than pronotum ; occiput nloderately convex, 
adomed with 4 narrow brown lines, 1 behind each eye, and 2 near the 
middle, widening forward up to the base of frontal 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 rostrum, on its anterior 
face, posterior ones at base of it. lface declivous, yellowish, with a 
nlcdian brownish band on the top of facial shield, divided in its inferior 
part, and joining on each side with baud of same colour below each eye. 
l\1axillary palpi yellow, sOlnewhat bro,vnish outside, with 5th joint very 
long. Antennae brown, long. 

Pronotum wide, somewhat convex above, anterior lnargin slightly 
notched, fringed with bristles, posteJ'ior 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. 
Abdonlen covered above with a golden pubescence, yellowish in the 

Dliddle, brownish laterally; supra-anal valve elongate, subtrianglliar. 
Cerci very long, as long as the body. 

Legs rather long, yellowish with brown bands; anterior felnora 
sho\ving the trace of a foranlen inside; anterior and intermediate 
tibiae with 3 brown rings, armed at apex with 2 small inferior spur,.;. 
Posterior femora rather stout and short, gently narrowed apically, 
showing it 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 spine::) on the external margin 
only (3+ 1 + 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. 2]), metatarsus armed \vith 2 apical 
spurs and a few denticles (4 or 5) on the external margin only. 

Length of body 10 mm.; cerci 10 mm. ; post. feme 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, d' and the shape of the ovipositor in the~. 

Genus Kempiella1 nov. 

Very closely allied to Aracltnon~'i1f"us Sauss., the po::)terior tib-iae 
having, as in that genus, the supero-internal SpUl' shorter tHan the inter­

. mediate, but elytra present in d', short and \vith very abnormal venation: 
speculum incompletely closed posteriorly, one cord only well marked 
united to the internal side of the speculum by 4 veinlets. 

Genotype: [{e1nlJiella longipes, sp. nov. 

Kempiella longipes, sp. nov. 

(PI. V, figs. 22-3'1.) 

1921. Arachnomhnu8 sp., Chopal'd, Bee. Ind. lJfU8. XXI, p. 523. 

TYIJes.-One nlale, one felnalc, n'olll Siju Cave, Garo Hills (S. Kemp 
and B. Chopra, Feb. 1922); 1,600 to 2,000 feet frOI}} entrance. 

Oolypes.-Same locality: 200 feet from entrance, 2 young d, 3 young 
~; 400 feet from entl'ance, 2 young ~, ] young d ; 450-uOO feet froln 
entrance,2 young J, I adult ~, 2 young ~; 1,200 feet fronl entrance, 
1 d' ~ 1 very young d', 1 very young ~ under stone; 1,600 to 2,900 fect 

1 I ta.ke much pleasure in namlllg thil:) new genus in honour of Dr. S. Kemp to whom 
is due its disoovery. 
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from entrance, 1 d', 4 ~, 3 young d', 3 young ~; 3,000 to 3,600 feet from 
entrance, 1 adult~~, 1 young ~, 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. Eyes small, narrow, ocelli absent. 

Pronotum much wider than long, its anterior and posterior borders 
straight, lateral lobes much diverging from 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 
t wo rounde~ 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; Dletan­
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 pube~cence, rather strongly narrowed posteriorly; 
10th tergite presenting 2 long rounded processes (fig. 24); subgenital 
plate rather long, sub truncated 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 
chitiniz~d 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. 
AnteJ;ior 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 Inetatarsus, which is ahnost cylindrical, armed with spinules beneath 
(fig. 27). Intermediate legs similar to anterior ones. Posterior femora 
very abruptly narrowed near the middle, unarmed; posterior tibiae yery 
long, armed with 6 apical spurs and 4 spines 011 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 Spill'S 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 

"1 he intermediate one (fig. 29). Tarsi long, the metatarsus much longer 
than the other two articles, arnled 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 abdoluinal tergite, blackish, 
\vith 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 indistiI!ct branches; discoidal vein much distant .. from the median; 
diagonal vein very short; speculum large, triangular, with a few 
posterior, more or less incompleted areas, mixing themselves wi1 h 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; lOth tergite plain, supra-anal 
valve rounded; sUbgenital plate rather elongate, slightly notched at 
,~pex. Ovipositor long, very feebly curved upwards (fig. 33), apical 
valves very little dilated, their margins smooth, the superior ones finely 
striated (fig. 34). 

\ Length of body 10·5-12·5 mm. ; pronot. 2·5 mm. ; width of pronot. 
4 rom.; ant. fern. 9--10 mm.; ant. tib. 9-10 mm.; interm. fern. 8·5-9·5 mm.; 
interm. tib. 8·5-9·5 mm. ; post. fern. 14 mm. ; post. tib. 16 mm. ; cerci 
17 mm.; ovipos. 9·5 mm.; antennae about 50 mm. 

This interesting species 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, srightly overlapping, black; in young d, up to the 
last moult, the meso- and metanotum are plain and the 10th tergite 
presents only small tubercles in place of the prominent proceSS{lS 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 sonle 
of them are completely adapted to this special habitat. 

Family FORFICULIDAE. 

Subfamily LABIDURINAE. 

Genus F orcipula Bolivar. 
F orcipuIa trispinosa Dohrn. 

Bank of Someswari River, near mouth of Siju Cave: 2 ~, 2 ~" 
This species is not to be included in the list of cavel'nicolous Dernla­

,ptera, as it has never been found ivside caves, the specimens I formerly 
reported (1. c., p. 511) from t.he Siju: Cave belonging to the subsequ~nt 
speCIes. 
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F orcipula borellii,l sp. nov. 

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

[VOL. XXVI, 

1921. F01'ripula t1"ispillosa, Chopa.rd, Ree. Ind. M'U.~. XXI, p. oil. 
Types.-One male, one female, from the Siju Cave, Garo Hills (S. 

I{emp and B. Chopra, :H'eb. 1922) ; 400 to 4!)0 feet from entrance. 
CoiYJJes.-Same localit.Y, 300 to 500 feet fronl entrance, 5 6, 9 ~, 10 

young individuals at different stages of development. 
. Malp (fig. 35). Rather slender, fuscous, legs light yellow, all the 
felnora \vith 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 
nea.r each eye; clypeus yellowish; labruln fuscous ; palpi yellowish with 
last joint brown. Antennae dark brown, composed of 31 joints, 2nd 
very slnall, 3rd long, 4th shorter than uth, the following ones becoming 
long and slender (fig. 36). 

Pronotlun somewhat longer than wide, deeply impressed in the 
middle, its anterior part slnooth, posterior part feebly shagreened, 
lateral margins a little raised, yellowish, disk fuscou8. 

Abdolnen 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); lOth tergite alnlost 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. Pygidiunl 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 ] st article a little longer than 3rd. 

Elytra fuscous, pubescent, some,vhat 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 Inore 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 ~, 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 

1 Named in honour of Dr. A. Borelli, of'l'urin, who has had the ldndness to examine 
.peoim~n8 .of this species and to pOint out the differences between it and the sJl}all forJD@ 
of F. erJSpmosa. ". 
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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, d' 17 mm., ~ 18 min.; pronot. 2·2 min.; elytra 3 111111. ; 
\vings 2 mm.; forceps, d' 8 nun., ~ 5 111m. 

Individual Variations. The Rize iR rather variable, fronl 15·5 to 
18 llun. ; in the Inale, the forceps vary fronl 6·5 to 9 nlm. in length. 
but always preserve the same general shape and denticulatioll ; the 
spines of the abdomen are rather inconstant, especially the 1st and 
·4th, the latter being ahnost always reduced to a tubercle as in the typica.l 
specilllen, whereas sODletimes both of thenl are ahnost cODlpletely absent.. 

In some respects this species shows much affinity with F. trispinosa 
.and its var. min 0'1' Burr ; it is about the sanle size and has the short 
wings of the latter, but the forceps are quite difierent, more like those 
of typical trispinosa, although showing ilnportant differences, such as 
the presence of a basal crest and 'of a second internal spine. 

Subfamily OHELISOOHINAE. 

Genus Chelisoches Scudder. 

Chelisoches morio F . 
. Siju Cave, Garo Ril1s (S. Kemp and B. Chopra, Feb. ] 922) ; 400 to 

500 feet froln entrance, 3 (J, 4 ~; at entrance 1~. 
A very COlnnlon species already reported fronl different caves in 

India. The cavernicolous spechnenR are ahsolutely similar to the 
lucicolous ones. 

Subfamily FORFIOULIN AE. 

Genns Timomenus, Burr. 

Timomenus lugens Bonnan:-1. 

Siju Cave" Garo flills (S. Kemp and B. Chopra); at entrance, 1 6. 
A lucicolous species, not unCOlllnl0n in.. India, which had never 

before been reported fronl caves. 

ApPENDIX. 

Some of the descriptions I gav{l in nlY previo1ls papPJs on Indian 
eavernicolouR Orthoptera requil e the following rectifications:-

Pltyllodj'omia nig'l'ocincta Chop., Mp'lrI. As. Soc. Beng. VI [1919], 
p. 343. This species is an IscJlnople'l'a as iR dearly Rhown by the drawing 
I gave of the venation of the wing (l. c., fig. ii) ; it seenlS ratller closely 
allied to I. cavernicola Shelf. 

Thanks to Dr. R. Hanitsch, I have llad the opportunity to study two 
female specimens of Ischnopteta cavernicola Shelf frOln Jjbong Cave 
~Sarawak). This species is much nearer to my 1. 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 4 

genital plates, as fo~lowi : . 
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Supra-anal plate regularly rounded at apex, sub genital 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; sub genital plate somewhat elongate with posterior 
margin sub truncate I. nigroci'l1cta Chop. 

Speltteoblatta (?) caeca Chop., Reo. 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 Spelaeoblatta 
and even that it does not belong to the subfamily Blattinae. Its general 
shape and, above a.11, the armature of the anterior femora recalls much 
more the Pseudomopinae (Phyllodrominae). It must be considered 
as a ne\v genus of this subfamily, for which I propose the name Typhlo­
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 it few 
basal spines, followed by a series of spiniform bristles. No tarsal aro1ia. 

Genotype: Typhloblatta caeca Chop. . 



EXPLANATION OF PLATE. IV 

FIG. 1.-Pycnoscelus striatus Kirby.--Top of the face, X 7. 
" 2.-Pycnoscelus surinamensis L.-Top of the face, X 7. 
" 3.-Diestrammena brevifrons frieli" subsp. nov.-Frontal rostrum, 

dorsal view, X 12. 
" 4.-Id. Sub genital plate of female, X 12. 
" 5.--1 d. Epiphallus isolated, X 12. 
" 6.-Diestrammena caeca, sp. noV. Head and thorax, lateral view, 

X 10. 
" 7.-Id. Face, front view, X 10 . 
. " S.-Id. Frontal rostrum; dorsal view, X 12. 
" 9.-1 d. Labium, X· 12. 
" 10.--Id. Subgenital plate of female, X 12. 
" 11.-ld. Posterior tarsus and spurs- of tibia., internal View, X 7. 
" 12.-Tachycines adelungi 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. 
" 15.-1 d. Maxillary palpus, X 12. 
" 16.-1d. External spurs of posterior tibia, X 12. 
" 17.-1d. Internal spurs of posterior tibia, X 12. 
" 18.--Larandopsis choprai, sp. nov. Head and thorax, dorsal 

view, X 7. 
n 19.-ld. Lateral lobe of pronotuID, X 7. 
" 20.-1 d. External spurs of posterior tibia, X 12. 
" 21.-ld. Internal spun~ ~£ posterior tibia, X 12. 
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EXPLANATION OF PLATE. V 

FIG. 22.-Kempiella longipes, sp. nov. Dorsal view of male, X 4. 
" 23.-1 d. Maxillary palpus, X 12. 
" 24.-Id. Apex of abdomen of male, X 12. 
" 25.-Id. Genitalia of male, dOJ;'sal view, X 12. 
" 26.-Id. Base of anterior tibia, internal yiew, X 12. 
" 27.-1 d. Anterior tarsus, X 7 
" 28.-1 d. External spurs of posterior tibia, X 12. 
,; 29.-Id. Internal spurs of posterior tibia, X 12. 
" 30.-Id. Posterior tarsus and spurs of tibia, internal view, X 7. 
" 31.-1 d. Elytra of male dorsal view, X 7. 
" 32.-Id. Pronotum and elytron of male, lateral view, X 7. 
" 33.-Id. Apex oI'abdomen of female, X 3. 
" 34.-1 d. Apex of ovipositor, X 17. 
)I 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.-1 d. Forceps of male, dorsal view, X 4. 
" .. ~ 39.-Id. Base of left branch of forceps of male, X 7. 
,,1 40.-1 d. Left wing stretched out, X 12. 
,,' 41.-Id. Forceps of female, X 7. 
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RHYNCHOTA OF THE SIjD CAVE, CARO HILLS, ASSAM. 

By STANLEY KEMP, Sc.D., Superintendent, Zoological Survey 01 !-ndia 

with 

DESCRIPTION OF A NEW SPECIES OF REDUVIID 

By W. E. CHINA, B.A., British Museum, Natural H1"slory. 

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 s'carce 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. Metrocol'is nigrofasciatus, Distant, Fascic. Malayenses, Zool. I, p. 257, 

pI. xv, fig. 9. _ 
1910. Metrocoris nigrofasciatus, Distant, Faun. Brit. Ind., Rhynch. V, po 159, 

fig. 86. 
1918. Metrocoris nigrofasciatus, Paiva, Rec. Ind. Mus. XIV, 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. 'Ve 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 pra \vns 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 thr 
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 Met'l'ocoropsis le1no ata,! described from macropterous speci­
mens from the Garo Hills, bears an exceedingly close resemblance to the 

1 Paiva, Ree. Ind. Mus. XVI, p. 3(35, pl. xxxiv, fig. 5 (1919). 
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94 Records of the India·n lJfuseum. [VOL. XXVi, 

macropterous fornl of M. nigrolasciatus and I believe that the two are 
specifically identical. M.lemorata is said to differ from M. n1'grofasciatus 
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 Z~ological Survey of. India 
there are no macropterous males of M. n1'grolasciatus for comparison. 
Judging from the apparent identity of macropterous females of the 
two forms, it seems evident that Metrocoropsis lemorata is based merely 
un macropterous males of Met-rocoris nigrotasciatus. 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 Melrocoropsis is valid. 

Family NAUCORIDAE. 

Heleocoris sp. 

A single specimen of this genus, which I am not able to determine 
~pecifically, was found in the stream at a depth of 200 feet from 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. Baga'uda ca'l:ernicola, Paiva, R€c. Ind. Mv-s. XVI, p, 366, rl. xxxvi, fig.3. 

This ~ pecies was described fronl specimens collected by Mr. R. Friel 
in he Siju Cave in 1917 It 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 !3. CaVe1'n1'cola, lives among dense­
vegetation at the edge of water. 

At first sight both B. cavernicola and Myiophanes kempi, with their 
narl'OW 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 exiRtenre in the cave. There is no evidence that 
they have been modified ;n response to their environment. Their eyes 
are well formed and their colouration is normal, B. ca't'ern1·cola being 
in fact rather brightly pigmented. 

Both species were comnlon in t.he cavern 8Jt 400-500 feet from the 
mouth Ii ving in total darkness. They were found on the walls of the 
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cave!rl or on boulder~, particularly on the underside of overhanging 
pO~IOns. 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 movemen1r-a feature frequently seen in Tipulids and 
o~her long-legged insects. When disturbed they walk briskly away, 
wIth.out any movement tha: could be called rapid, and though both 
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. ca'i'e'fnicola the anterior femora are usually held straight 
out in front, in line with the body; in M. kempi they are generally 
flexed backwards over the head. 

The food· of the two species appears to consist mainly of the moths 
Tinea antricola and PY'falis manihotalis and of a small spider Theridion 
rufipes, particularly the two ·last named. 

Bugs of the genus Eugubinl1s, also belonging to the subfamily Erne­
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 Theridion on more than one occasion, we never found a bug entangle j 
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 melnbers 
of the. subfamily Emesinae: Distant2 quotes an extrenle instance des­
cribed by Heineken- in the genus Ploean·a. 

I am indebted to Mr. W. E. China for drawing my attention to J.\IIM. 
Alluaud and J eannel's account of the discovery of Emesine bugs belonging 
to these same two genera, Myiophanes and Bagauda, in caves at Shirnoni 
and I(ulumuzi 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 Nlyiophanes spelun­
carum J eannel and Bagauda tenebl'icola Horvath. Alluaud and J eannel 
remark 3 "B. tenebricola est extr~mement abondant surtout pres de 
l'entree de la grotte A (Kulumuzi). II se tient sur les parois ou il deam­
bule lentement; ses longues pattes et sa coloration lui donnent tout it 
fait l'aspect des Lycoriides que l'on trouve it l'entree des grottes pyre~ 
neennes. Ii chasse d'ailleurs les Lepidopteres ou les Nematoceres qUI 
essaient de s'abriter dans la grotte." Of J!1. speluncaru'in Jeannel says.t 
"il se trouve plus profondement dans la grotte. Lorsqu'on l'efIraie 
il s'enfuit et s'agite en meme temps d'un extraordinaire mouvement de 

1 Gravely, Ree. Ind. MU8. XI, p. 512 (1915). 
a Distant, Faun. Brit. Ind., Rynch. II, p. 201 (1904:). 
3 Alluaud and Jeannel, Arch. Zool. Expb·. Gen. (5) LIII, p. 375 (1914) • 
• Jeannel, Voyaye de Ok. Alluaud et R. J eannel en Afrique orientale, Re8. ,sci., Hemipi., 

p. 153 (1919). 
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va-et-vient tres rapide, veritable tremblement de grande amplitude a 
cause de la longueur de ses pattes, qui Ie rend tres difficile it saisir." 

I have to thank Mr. W E. China for the following description of the 
Siju J.l1y~·ophanes. 

Genus Myiophanes Reuter. 
Myiophane.s Reuter, Act. Soc. Sc. Fenn. XII, p. 337 (1883); Revue d 'Ent. 1887, 

p. 166 ; Distant, Faun. Brit. Ind. Rhynch., II, p. 204 (l904); Jeannel, 
Voyage de Alluaud et Jean nel en Afrique Orientale, Hemipt. 3, p. 153 (1919) 

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

Myiophanes kempi, sp. nov., China. 

Male :-I-Iead 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. Antennm 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 nalTower 
shortly parallel fascia which diverge to the lateral margins about half 
way to the 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 rom., 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 nalTowly 
with dark brown. Posterior legs similar in colouring to the intermediate 
ones but more longly pilose with the femur 15 mm. and the tibia 26·5 
mm. Posterior tarsus less than 1 mm. Abdomen below and connexivum 
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 mIn. 
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Habitat, Siju Cave, Garo Hills, Assam, l 450 to BOO 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. I t 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 antennre being slightly longer 
instead of shorter than the first, greater pilosity, etc. M. greeni Dist. 
may be distinguished at once by the black and white annulated abdomen 
and the whitish bases of the hemelytra. 

1 The specimen from Tura in the Garo Hills, recorded by the late Mr. C. A. Paiva as 
Myiophanes greeni Dist. (Ree. Ind. Mus. XVI, p. 366, 1919) clearly belongs to this species. 
I ha.ve 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. TIPULIl)AE, TABANIDAE, .ANTHOMYIDAE, A.CALYPTRATE 
. MUSCIDAE AND PHORIDAE. 

By E. BRUNETTI~ 

The few diptera from the Siju Cave, Garo Hills, Assam, submitted 
to me for examination by Dr. Annandale cOlnprise species of Tipulidae, 
Tabanidae, Anthomyidae, Acalyptrate Muscidae and Phoridae. The 
most interesting are the two tipulid forms and the tabanid H aematopota 
annandalei Ric., s single (j', 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 ~istanGe of course no light could possibly 
penetrate. It also seems too far in for accidental occurrences, the 
natural inference ~~ing that they are regular inhabitants of the cave. 1 

Prof. Bezzi notes five genera of this family as haVing been captured in 
caves, Pachy.,hina, Limnobia, D~'cranomyia, Trrichocera and UZo1norpha, 
his records being mostly fronl localities in Italy and South France, and 
he states that tipulid larvoo haVB been found there as well as adults. 

Prof. Bezzi's two short papers on cave diptera2 may be reconllnended 
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 ~ in indiffere~t condition very near Iny R. i-nconspicu(t and 
of the same size, but differing in the antennre not becollung setifornl 
towards the tip. Taken 2,000 feet from the entrance of the cctve. 

Troglophila,3 sub-gen. nov. 

A new subgenus of Linbnoph1'Za. Antennoo very long, filiform, 
shortly pubescent throughou.t. Wings with four posterior cells, veins in 

1 This, however, seems to us unlikely, see noto on p. 14. [S.Kt a.nd B.C.] 
2 Revis, ltal. di Speleologia I (1903) ; and Atti Soc. ]tal. Sci .. .Yat. XLVI (1907). 
a I have to tha.nk Mr. Edwa.rds for suggesting this na.me. 

[ 99 ] 
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apical part of wing each with a row of fi~e hairs; subcostal an~ margi~al 
cross-veins present; arculus complete (~.e., the small cross-vern formmg 
basal sides of both basal cells), posterior cross-vein some distance before 
base of discal cell. 

Limnophila (Troglophila) cavernicola, sp. nov. 

o. 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 antennre 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; m:etanotum 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 id 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, 
JOIning 1st 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 i~s 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 si:p.uate, 
ending opposite base of discal cell; 7th 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 ~ 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~. Antennal3rd 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; pal pi· pale cream yellow; proboscis black. 
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Thorax 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 
paIr. 

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 ~, pattern practically exactly similar. 
Described from a single ~ 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 th-e ~ 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, ap. nov. 

~ ~. Head. In ~ 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 IOJ?g 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. Antennre black, 2nd j oint 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 ~, frons slightly wider belo,v than above, nearly one-third of 
width of head just above level of antennre; 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~. 

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 
nI0derately dark grey, with whitish grey reflections; scutellum concolor­
ous with thorax, with sides and central basal part more or less blackish: 
metanotum 'vholly ash-grey dusted. 1 humeral bristle, rather weak, 1 
presutural 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 cOlllparatively 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 2na 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 nlesopleura; 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 "\vith dense long bristles. 1 lon~, 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 b~istly hairs standing up 
above the general, somewhat sparse pu~escence of short stiff hairs. 

Abdornen mainly dark grey, lighter on 2nd segment but apparently 
nIore or less blackish towards t~ip in individuals. Fine, rather long 
bristly black pubescence; 2 or 3 long bristles abolft 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 pubeseenc.e 
which is longer 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 
wi th 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 
ro"\vs of microscopic bristles, 1 strong one at middle and 1 at tip on outer 
side: Iniddle 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 ro\v 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 moderabely strong ones, placed approximately on front, outer and 
hinder sides. 

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

Described from 5 ~~ and 2 ~~ taken 450 to 800 feet from the 
en~r~nce to the cave. Types in Indian Museum, cotype ~ and ~ in 
BrItIsh Museum. 

I 1 I!l some speci~ens. t~ree i~tra-~lar bristles are present, in which case it is the 3r<l 
,t4e hIndermost) whIch IS In a hne wlth the 2nd dorao-central behind auture, 
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MUSCIDAE ACALYPTRATAE. 

Limosina ornata de lVleijere. 

Several specimens taken 450 to 500 feet from the entrance of t,he 
cave agree exactly with de Meijere's description, some paler. ones being 
obviously immature. 

Limosina notatipennis, sp. nov. 

. c! Head dull yellowish. Frons rather bright yellow; antennoo 
dull br<hvnish yellow, 3rd joint rounded, shortly pubescent, arista three 
times as long as antenna, finely plumose. A pair of ocellar r. ristles, a 
pair of convergent vertical ones with a rather diverging pair just behind 
them. Two fronto-orbital each side at about nliddle of eyes; four 
medium siz~d facial bristles. Oral vibrissae long; lo,ver part of head 
dull yellowish brown, proboscis black. 

Tho·rax 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. Scutellunl 
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 \yith 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 ,yith 
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 cost.al 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 cr, 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. Antennre blackish brown, 2nd j oint with t,yO or 
three, very long, fine bristles above and below; arista about 3t tilnes as 
long as antennre, shortly and closely plumulose. Ocellar brist1es 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 &n each 
side-lnargin 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 coxoo 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. It mm.· 

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

Phyllomyza tenebrosa, sp. nov. 

~. Head black, in certain lights frontal triangle and side margins of 
frons rather broadly shining: ocelli shining brown. Antennm 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 
triangle, outer pair towards sides of vertex), both converging; 1 pair of 
post-vertical, diverging; 3 pairs of fronto-orbital, two lower, smaller 
converging pairs (1 cruciate). Oral vibrissae rather strong, a 2nd bristle 
less strong ..and a row of small genal setoo; 2 or 3 strong bristles each 
side on hind corners of jowls. 

Thora.x dull black, microscopically punctate, and with minute yellow 
pubescence, rather closely beset with minute black bristles. 1 humeral 
bristle, 2 post-humeral (the lower one near extreme side margin 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 part of 
dQrSuIIl. 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 mar­
gins of segments almost inlperceptibly 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 lamellre 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 
1st longitudinal veins united; costa finely and shortly setose to tip of 
1st 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 2! mm. 

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

Idypaspistomyia Iatipes Mg., var. 

~. 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, practically bare. Face small, yellowish; mouth­
opening much produced; proboscis rather long, some,vhat 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 it~ 
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 d~finite 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 crnciate, rather small vert~cal ones just behind 
ocellar triangle; a fairly strong divergent post-vertical bristle a each 
inner corner of each eye; 4 fronto-orbital bristles. 

Thorax yellowish-grey dusted; dorsum ,vholly uniformly covered 
with very short black bristly hairs; pleura blackish. r humeral, 1 
notopleural, 2 post-alar towards hind corners of dorsum. Scutellum 
concolorous with thoracic dorsum, with a long bristle at each basa I 
corner and an apical pair. 

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

Legs blackish ; :post~rior tarsi, except tips, dull yellowish. 
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Wings clear; hUDleral cross-vein faint but obvious; costa wea.kenf)d 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 fronl thiR point to its tip the usual 
fringe of minute bristly hairs. 2nd, 3rcl and 4th veins practically parallel, 
all distinct to wirig-lnal'gin, 4th not obviously less distinct. 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 Inargin. Anal cell apparently absentl; 
halteres whitish. 

Described fronl a single ~ taken 400 feet from the entrance of the 
cave. The species is included in the Kertesz Palaearctic Catalogue under' 
Desmometopa. I have to thank Mr. J. E. Collin for the identification 
of the species. The specimen difiers from the typical {oim of the 
SpE oies 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. 

~. IIead wholly dull black; l1louth-region' brownish yellow; 3rd 
antennal joint very large, almost pea.r-shaped, with pojntfd tip, micros­
copically set~lose; 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 lo"rer frontal row of middle pair only. 

Thorax dull black, with uniforlll 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 tibire with a long strong one on front side after the base, also 
nne pre-apical, one on outer side at. first third of the length, a long 
apical ope·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 distinct, 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 ~~. Taken 400 to 500 feet from the entrance of the cave. 
Type in Indian Museunl, cotype in British Museum. 

1 Difficult to ascertain with certainty, both wings bein~ part.ially folded at this s:pot. 
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II. CHIRONOMIDAR. 

By F. W. ED,vARDf;. 

Atrichopogon cavernarum, sp. nov. 

?-· Head yellow. Eyes quite bare, in contact for a long distance 
above the antennae. Proboscis nearly as long as the eyes. Palpi "rit.h 
the second segment only slightly enlarged, the t,vo terminal segnlents 
together almost as long as the second. Antennae \vith the scape yellow, 
sharply contrasted with the black flagelluln; segments 1-8 of flagellunl 
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. 
Abd01nen 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 \vith 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 A. rostratus (Winn.). Stem of 
median cell about half as long as the cross-vein. Ou forking below the 
tip of the first. radial cell. Ctt1 straight, making an angle of about 1000 

with Cu. An almost reaching Ou2, then suddenly curved downwards 
for a short distance. Halteres with yellowish stem and whitish knob. 
Wing-length 2'8 mm. 

&' 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 1], 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 sinlple, rather bluntly pointed. 
First hind tarsal segment scarcely more than twice as long as t.he second. 
Wings nluch narrower, than jn the ~, entirely devoid of macrotrichia. 
Cross-vein more oblique than in the ~; Ou forking a little more distally; 
Ou2 not quite so straight, making an angle' of about 1200 with 01-(" 

Siju Cave, Garo Hills, Assam, Feb. 1922 (S. ](emp and B. Chopra). 
Numerous specimens (&'~) found at distances of 100 to 500 and 1,700 ft. 
from the entrance. Cotypes in the Indian l\1'useunl and the Britisl1 
Museum. 

The British lVluseum also ppssesses a series of specinlens 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 frolll the interior of t,he cave, about a Dlile from entrance, 
living in complete darkness. The flies are mentioned by Mr. Ridley 

1 The tenth flagellar segment of the 0 antennae is ~hortE'r in the Malayan specimen:-< 
than in those from Assam, being only a qUal~tel' as long as the eleyenth. No other differ. 
e~ces are apparept. H 2 
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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 
Oeratopogon) 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 lnostly fruit-bats of the genus 
Oyn opt erus . 

A. cavern arum is closely allied to, and may perhaps be identjcal with 
A. rhynchops (Schiner) insufficiently described from Sydney, N. S. W. 
It is also very nearly related to A. flavellus Kieffer, 2 and A. jacobsoni 
(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 A. jacobsoni being 
according to de Meijere only one-third as long as the first. It is note­
worthy that both A. flavellus and A. jacobsoni have been recorded as' 
settling in large numbers on the leaves of trees. 

III. DOLICHOPODIDAE. 

By C. G. LAMB, 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 oeulal' 
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 warrap.t the 
erection of a new genus should related forms ever come to hand. The 
face is very different from that of a normal H ercostomus (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 

1 Rept. Brit. ABB., BriBtol 1898, sec. 0, p. 580. 
2 Dr. ~. W. Kemp ha.s kindly sent me specimens of A. flavelluB for comparison with t~, 

n~w a ~Cl~$, . , 
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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 fr01:18 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 surface1 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. la-tipes 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 ,vith the description 
of those of H. latipes : greatly reduced lamellae occur also in H. german us 
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. 

H ead.-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 antennre, 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 antennre. 
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. m.1?'l/" occupies nearly half the breadth of the 
FIG. 1.-Hercost01nu8 praetentans, 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; 

FIG. 2. Hercostomu8 pl'aetenfans, 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 fron.t view of the head is shown in a somewhat diagrammatic 
lnanner 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 
proboscis is 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 iR absent on a well defined narrow line between the acrostichal 
bristles, which line is very conspicuous in front. The acrosticha.I 
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 collineal', 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 a.ngles, 
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together with a slnall hair between each bristle and the base. The 
thoracic chaetotaxy is normal, but all the bristles are very strongly de­
veloped. 

1· -rn:nv. 

FIG. 3.-11ercostomus praetentans, sp. nov. Terminal segments of abdomen. 

The wings (fig. 5) are quite glassy with pale bro·wn 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 
,vith 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. '7"YV. 

FIG. 4.-Hercostomus praetentans, ~. nov. Antenna. 

The legs, including the front coxa, are entirely yello,v except a.s fol­
lows; Inid and hind coxa slightly suffused ,vith the pleural colour; Jast 
four joints of nlid tarsus bl'owned; 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 pect.inat.ion 
as shown in the small figure; the fro~t coxa has about six. terluina.I 
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 luiddle legs, the coxa has a 
single outside bristle; the fenlur has a hind pre-apical relllote fronl the 
tip the tibia has three anterior-superior and two l)osterior-superior 
bristles, and a very strongly developed terminal Cl'O'Vll ; 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 anterior 
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. 

, . 1·m:TYV· , 

FIG. 5.-Hercostomus praetentan':J, sp. nOv. Wing . 

. The i'bdomen 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 ; 
it is brownish in colour, more yellow distally. The tiny tertninallamellae 
are yellow with a few black bristly hairs; the hooked inner appendages 
are also yellow. 

Size 5! ~m. Wing 3! mm. 
Type in the Indian Museum. 

IV NYCTERIBIIDAE. 

By Major W S. PATTON, I.M.S. 

Nycteribia (Acrocholidia) euxesta (Speiser). 

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

Eucampsipoda hyrtli Kolenati. 

lVlany specimens from Oynopter-us sphinx gangetious at 400-500 feet 
from the entrance. This is a ,videly distributed, species and has been 
~ecorded from ~rica, the Comoro Islands, Sumatra, Burma and Ceylon, 
from Tylonyoter~s pachypus, Rousettus seminidus and R. aegyptiacus. 

A Streblid also found on the Oynopterus has not been identified. 
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I. PYRALIDAE. 

By T. BAINBRIGGE FLETCHER, Imperial Entomologist. 

Pyralis manihotalis Guenee. 
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Pyralis manikotalis Guen., Delt. and Pyr., p. 121 (1854) ~ [Cayenne]. 
Pyralis vetusalis Wlk., Oat., XIX, pp. 891-892 (1859) ~ [St. Domingo]. 
Pyralis gerontesalis Wlk., Oat., XIX, pp. 896-897 (1859) ~ [Coylon]. 
Pyralia gerontesalis Moore, Lep. Oeylon, III,p. 178, f. 6 (1887) [redescr.] [Ceylon]. 
Sacatia landatella Wlk., Oat., XXVII, p. 124 (1863) 6 [Ceylon]. 
Pyralis despectalis WIk., Oat., XXXIV, p. 1243 (1865) ~ [Moreton Bay]. 
Pyralis ? miseralis Wlk., Oat., XXXIV, p .. 1244 (1865) 6 [Moreton Bay]. 
Pyralis ackatina Butl., Ent. Mo. Mag., XIV, p. 49 (1877) [Ha.waii]. 
Pyralis manikotalis Hmp., Faun. Brit. Ind., Moths, IV, p. 151, f. 87 (1896) 6 

[Neotropical, Oriental and Australian Regions]. 
Pyralis manikotalis Deventer, Tijds. Ent., XLVI, pp. 79-80, t. 9 ff. la, lb (1903) 

[early stages]. 
Pyralia manikotalis Fletcher, Trans. L-inn. Soc. (2) XIII, p. 300 (1910) [So America; 

,W, and S. Africa; Seychelles; India.; Ceylon; Nicoba.rs; Cocos-Keeling; 
Java Singapore; W. China; Formosa; New Guinea; Queensland; N. S. 
Wales; Hawaii]. 

In the collection of the Agricultural Research Institute at Pusa, 
we ha ve specimens of P. manihotalis bred, together with P. pictalis 
Curtis, from similar, a!ld 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. 
pictalis and P. manihotalis 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 0 bserva tions on 
its breeding habits were made but it is freely eaten by the Reduviid 
bugs Bagattda cavernicola Paiva and Myiophanes ke1npi China. On 
one occasion a specimen was noticed being devoured by the earwig 
Ohelisoches morio Fabr. 

This is not the first time that species of Pyralis ha ve been found in 
caves. P. pictalis is known to inhabit tha Farm caves near Moulmein l 

and the allied P. jumipennis has been recorded from the caves' near 
BiSJrat in Jalor. 2 In both localities the 1110ths were observed resting on 
the walls as in the Siju Cave.3 

-----------------------------------------1 Joun. A8iat. Soc., Bengal (n. 8.) IX, p. 40·6 (1914). 
2 Swinhoe, 11'ascicllli Malayenses, Zool. I, p. 99 (1903). 
a The larva probably feed on vegetable debris. 

( 113 ] 



114 Records of lite Indian M'uselun. [ VOL. XXVI, 1924.] 

II. TINEIDAE. 

By E. MEYRICK. 

Tinea pyrosoma, sp. nov. 

11-15 mm. Head, palpi, and antennae dark fuscous. Thorax purple­
blackish, a white spot at posterior erlremity. 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; nlarkings snow-white; a small spot· on 
fold at 1/4, a transverse nlark 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-Ianceolate; grey, costal area cove:r;ed by 
forewings snow-white, apical 2/5 blackish, extending on dorsum to pefore 
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 specinlen, sent nle by Mr. T. Bainbrigge Fletcher, 
,vhich ,vas obtained by a native collector at Chel'rapunji, Assam. 

Tin~a Iilntricola, sp. nov. 

10-14 lnm. Head brownish-ochreous or brownish. Palpi greyisli. 
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 fronl the nloJ.th the species was extremely abundant; the 
surface of the limestone boulder soon in the foreground of PIa te I I fig. 3 
,vas 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 inseet,s. 

In the J\loulmein caves in company ",·ith C1'ypsithyris spelaea, Mr. 
Fletcher took an exanlple of a Tinea which I found too poor for deter .. 
lnination ; it ,vas silnilar to this species, and Inight prove to be identical. 
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1. 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.,.echus, 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 systelnatically 
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 ,veIl 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 Tacltys, Abctcelus, Ancllista, and Anaulacus. 
Of these Tachys is a cosmopolitan genus, living on the banks of lakes 
and streanls, and Abacettts if:) widely spread in the more southerly 
portions of the old \yorId : both the species are ne\v 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. Kelnp and Mr. B. Chopra. 

Tachys micraulax, sp. nov. 

Length: 2·7-3·2 mm. 
Black, shiny, and slightly iridescent, underside lllore or lesH 

piceous; joints 1-4 of antennae (rest fuscous), palpi, neck, leg/:), apical 
border of elytra and two spots on each testq,ceolls, the spots covering 
intervals 3-8, the front one extending obliquely inwards fronl shoulder, 
hind one rounded. 

[ 115 ) H2 
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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. Prothorax wider than head, but 
much narrower than elytra, transverse, cordate, and moderately convex, 
ba3e truncate, sides gently rounded in front and slightly sinuate behin(l, 
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 ~light 
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 b~hind 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 ~urface depressed behind border, ventral 
surface minutely punctulate, last ventral segment of ~ with the four 
pores nearly in line and not far from margin, ~ pro tarsi with two 
slightly dilated joints. 

In some respects not unlike T tetraspilus Solsky, and coloured in 
nearly the same way. The head and pro thorax nearly similar and about 
the same size, frontal furrows more divergent, hind angles of prothorax 
sharper, basal sulcus distinctly interrupted at middle; elytra much 
,vider and larger, more convex, and a little more pointed at apex, fuHy 
striate, with the border terminating opposite hind angles of prothorax. 
The mirosculpture is also very clearly visible. 

ASSAM: G'aro Hills, Siju Cave, 300 .. 400 feet from entrance (S. W. 
Kelnp and B. Ohopra,-Ind. Mus., 15 ex. SIKKIM: Gopa1.dhara (H. 
Ste'l)ens)~ many ex. KUMAON: Chakrata Dist., Chulli Khud, 6500 feet 
(S. N. l)hatterjee-Forest Res. Ins.), 1 ex. The type is in lny collection. 

Abacetus luc~gus, Spa nov. 

Length: 6·0-6'5 nlID. "iidth: 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, snl00th and highly polished, frontal grooves ~hort 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, nloderately 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 
a pex, 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 .elongate and fairly deep, converging in front, 
basal border entirely wanting. Elytra 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 "Tide; the striae 
deep, jmpuDctate, intervals convex and ~mooth, t.he puncture on 3 at 
about t"ro-fifths from apex. Underside smooth, metepisterna twice 
as long as wide. Legs.' front femora d without tooth, front tibial spurs 
simple, meso- and metatarsi sulcate on outer surface only. 

In the striation of the elytra similar to A. quadrinotatus Chaud., but 
a little larger, and without spots. Head wi~h frontal grooves oblique 
but nearly straight, not curving abruptly to eye, a depression. on each 
side near front angles; prothorax wider, the margins exp]anate, 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 S~hm. Goeb. 
Anaulacus jasciatu8, Schm. Goeb.,Faun. Col. Birm. 1846,89; Schaum, Berl. En!. 

Zeitschr. 1863, 78; Chaud .. Etude monographique des Mtlsoreides, etc. 
Bull. Mosc. 1876, iii, 25; Bates, Ann. Mus. Giv. Gen. 1892, 405; Andr., 
Trans. Ent. Soc. Lond. 1919, 159. 

1 example at 500 .feet frOID entrance, "under stone in earth heavily 
'rna,nured 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 Dej ean. 

Anchista binotata, Dejean, i:ipec. Gen. i, 1825, 252 ; Chaud., Bull. Mosc. 1877, ii, 
236; Bates, Trans. Ent. t:)oc. Lond. 1883,208; 1·d., Ann. Soc. Ent. Fr. 1889, 
284; id., Ann. Mus. Giv. Gen. I88n, Ill; id., Ann. 1Jlus. G;v. Gen. 1892,423; 
Lesne, ... Uission Pavie, Hisl. Nat., 1904, 81. 

Gallida discophora, Chaud. Bull. Mosc. 1852, i, 48. 
Paraphaea signifera, Bates., T1'an8. Ent. Soc. Lond. 1873,312 ; id, Trans. Em'. Soc. 

Lond. 1876, t. i, f. 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. l\.sia, ipcluding the Malay 
i\.fc4ip~lagQ. . 
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II. NEW SPECIES OF STAPIIYI,INIDAE. 

By MALCOLM 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 lnoderate punctures on either side. Femora yellow, the 
p.xtreme apex, coxae, tibiae and tarsi black. Length 6'5 to 10 mm. 

Var. Antennae with 11th or lOth "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. bengalen.si8. 

Head large, suborbicular; in the male broader than in the female, 
as broad as the thorax; median intraocular punctures widely separated; 
mandibles pronlinent, the apices reddish; maxillary palpi brown. 
Antennae passing the posterior angles 9£ 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, a.ntennae 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). 
Si,valiks. 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 7'5 to 8'5 nlm. 

In build and antennal structure very sinlilar to the preceding and 
allied thereto. 

Head large, subquadrate, as broad as the thorax (~), the nledian 
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 lOth; mandibles prominent, 
the apices reddish; maxillary palpi brown. 

1 The same condition I find in a long series of P. bengalensi"~, so that t.he clu~r~ctN' 
iR scarcely of value as a specific distinct.ion. 
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. Th?rax 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 den~ely punctured. 
Abdolnen finely and closely punctured at the bases of the first three 
segments, lnuch more finely and sparingly elRe,v}lel'e, eRpecially 
posteriorly; basal lines not angulate. . 

J unknown. 
Habitat: Garo Hills, Assam (Siju Cave). 
Type in the Indian Muselull, co-type in 111y collection. 

III. ELATERIDAE. 

By E. FLEUTIAUX. 

Megapenthes vespertiiionis, sp. nov. 

Long. 8 it 8'5 millim.-Allonge, peu convexe. Dessus noir, prono­
tum largement jaunatre sur les cotes et transversalement pres de la base; 
pubescence obscure. Tete brillante, subtricarinee, finement ponctuee; 
bord anterieur presque droit, peu saillant au milieu; epistome assez large. 
Yeux normaux, engages sous Ie pronotum. Aritennes noires, sauf les 
trois premieres articles jaunatres, atteignant it peu pres l'extremite des 
angles posterieurs du pronotum : premier article subglobuleux, pas plus 
long que Ie 4e ; 2c et 3e moins gros, courts, subegaux ; suivants plus longs, 
comprimes et serriformes; dernier anguleusement attenue au sommet. 
Pronotum brillant, plu~ long que large, peu retreci en avant, sinue 
sur les cotes, convexe, fortement deprime a la base, sillonne au milieu 
en arriere sur la partie declive, finement et eparsement ponctue; angles 
posterieurs aigus, non divergents, unicarenes. Ecusson presque vertical, 
triangulaire, rugueux. Elytres, legerement attenues en arriere, ternes, 
rugueux, ponctues-stries, echancres au sommet. Dessous noir, pro­
pleures jaunes; pubescence jaune clair. Pro sternum etroit, parallele, 
ponctuation fine et ecartee; pointe terminale longue et effilee; sutures 
simples. Propleures it ponctuation fine, tres espacee. Metasternum 
finement et densement ponctue. Episternes paralleles. Hanches poste­
rieures moderement et anguleusement elargies en dedans, plus larges 
en dehors que les episternes. Abdomen finement et densement ponctue. 
Pattes tres greles, noiratres avec les articulations jaunatres; tarses plus 
minces et plus longs que les tibias. 

~. Long., 10 millim.-Taille plus grande; forme plus parallele. 
Bien conforme it M. tibialis Lacordaire. Son pronotum est rougea tre 

sur les cotes et en arriere, sauf a l' extrenle base; ses elytres sont plus 
rougueux ; ses pattes plus fines; ses antennes plus conlprimees et nette­
ment serriformes. 

Cette espece a ete recueillie dans une grotte a Siju, dans les collines 
:In Garo (Assam), it 400 pieds de 1'entree, en pleine obscurite, sous une 
pi9r~e, dans un t~rrain compose en grande partie de guano de chauve­
S'lUtts. 
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IV HISTERIDAE, HYDROPHILIDAE, EROTYLIDAE, LATH­
RIDIIDAE, TENEBRIONIDAE, AND HYLOPHILIDAE. 

By K. G. BLAIR. 

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 snlaller, 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. (= {lavipes F.) of the European fauna and to C. placidu8 
Shp. of Japan. 

EROTYLIDAE. 

Euxestus parki W 011. 

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. frOlU 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. 

Holoparamaec1JS ,sp. 

A single specimen belonging to this genus was caught Hying at 
about 400 feet from the mouth of the cave. It probably represents a 
new species, allied to H. caularum Aub., but more ~onvex, ,vith 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 
9£ 550 feet from the mouth of the cave in very light dusty soil. The 
series seems to agree absolutely with Marseul's type from Japan. The 
species has also beep. recorded from Java and, a8 P. minor, fro:pl DamP1~ I .. 
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Diaclina rufotincta Fairm. 

Numerous specimens found under stones in dan1p soil heavily manured 
with bat-guano at a distance of 400 feet from the n10uth of the cave. 
The species was described frOln 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; elothed throughout \vith a 
short moderately dense decunlbent 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 thenl evident; antennae slender, hairy, 
3rd joint rather shorter than 4th and this than 5th, 5th to 8th equal, 
cylindrical, 9th and lOth 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, ~ides subparallel in basal 
half, strongly narrowed in front, base rounded 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 punctat~, 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, abc>ut as long as their tibiae, posterior femora slightly 
thickened beyond middle; anterior pair showing sexual dimorphism. 

6 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 3t mm. 

Very close to H: troglodytes Champ. from ~elangor, 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 Picl 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 Ok. Allua'Ui et R. JeanlleZ en AJriq'lle Or1'entale, Coleopt., p. 159 (1914 ) 
q.nd Anu~ud et Jeannel, Arch. Zool. Explr. Gen. (5) LUI, p. 374 (1914). 
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'Vith the except.ion of the Hylophilus, it is noteworthy that none of 
tl1e species in this sect.ion are essentially caverl1icolous in habit, most 
of theln indeed being commonly found feeding on dried or decaying 
organic l1lat.ter in the open. The presence of the elaterid in this coterie 
is perhaps relnarkable since its- il11111ediate relatives appear to have 
lnainly "rood-feeding larvae, though in some cases they are predaceous 
upon other larvae living in such situations. In t.his ,vay it'lnay be that. 
the JJegapenthes larvae prey upon the sapJ;ophagous larvae living in the 
guano-iInpregnated floor of the cave, or they Inay then1selves be sapro­
phagollH, and feed on this rnaterial inHtead of in rotten \vood. 
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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 
~nt is not a regular cavernicolous species and this proves to be true, for 
it is Triglyphothrix 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 T striatidens in 1916. It 
had spread from India to the Bismarck Archipelago, Queensland, For­
mosa, Ceram, Sumatra, Borneo, Guanl, 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 re<;ently sent 
me from Trinidad two species of ants which he took in the cave in­
habited by the singular "guacharo," or fat-bird (Steatorrlis ca1'ipensis 
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 gua.no of the guacharo, belongs to 
a new genus and will be described as Spelaeomyrmex urichi, gen. et sp. 
nov. It is evidently a true cavernicolous ant, blind, pale-coloured and 
covered with long, sparse sense-hairs. 

Santschi [Formicidre. Voyage de Ch. Alluaud et R. J eannel en 
Afrique Orientale (1911-12), 1914] has recorded the following ants 8S 

having been taken by Alluaud and Jeannel in the caves at Tanga and 
Shimoni, East Africa: Ponera dulcis Forel, Leptogenys jeanneli San., 
Odontomachus naematoda L. var. troglodytes San., Dorylus (R1IOgmus) 
.fimb'1·iatus Shuck., Monomorium rhopalocerum Emery subsp. spel'Uncar'U~n 
San., Strumigenys stygia San., Epitrit'Us m,arginatus San. and Prenolep~s 
(Nylanderia) Jaegerskioeldi Mayr. Probably none of these can be re­
~arded 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 proba.bly adapt themselves to living in the large cavities, to 
which we restrict the terms "cave" or "caver~," 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 S. A. ROH'VER, U. S. Bureau, of Entomology, Washington, D. O. 

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 fornl 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 t~ the order Coleoptera. 

Neontsira, new genus. 

The second intercubitus is obsolent, although its position IS 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.1 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, a,nd I think we should, the genus will fall more exactly in 
the subfamily Hormiinae as defined by Szepligeti. It does not ~gree 
with any genus in this group, however, and it seems necessary to con­
sider the head cubical a.nd 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.-N eontsira typica, new species. 
Head when seen from above subcubical, nal'rowing 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 

< 

, Genera Insectorum, Bfaconidae~ fas. 22, 190~. 
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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 ab least its length; subdiscoideus nearly 
interstitial, slightly curved at base; radiel1a obsolescent, indicated by. a 
faint line; cubitella interstitial and extending to near apex of wing; 
first tergite elongate; no accessory sutures on tergites and ~ll 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. ; 1ength of 
.ovipositor 1·5 mm. Face finely tesselate; frons, vertex and orbits 
shining; antenna 22-jointed, the aI)ical 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; wjngs 
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, 3·75 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 froin 

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. 1\iU8. 
Four paratypes returned to the Director of the Zoological Survey of 

India) Indian Museum. 





OLIGOCHAETA OF THE SIjO CAVE, CARD HILLS, ASSAM. 

By J. STEPHENSON, M.B., D.Se., Lieutenant-Colonel I.M.S. (1'etired); 
Lect'urer in Zoology, the University oj Edinburglt. 

(Plate VI.) 
The small collection of \VOrU1S frolll the Sijq Cave comprises only 

five identifiable species. rrhese 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 earthwornls 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. 

Gen us 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 Oharacters.-Length of the sexual anilnals 7-9 !lun. ; dia­
Ineter 0·3 mIn. Segments 36 in each of two specimens exalnined. Colour 
white, ,vithout pigmentation; the clitellunl more opaque. 

Prostomiunl 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 3Sp. in length 
and 4f..t in thickness, those near the hinder end were 70JL long and 
71' thick. . 

The clitellum extends over segms. xii-lxiii (=ll). 
Internal Anatomy.-What I have called postpharyngeal bulbs (4) a 1\. 

present as a pair of rounded knob-like masses of cells behind the pharynx 
on the dorsal side, with a solid stalk connecting thenl with the pharyn­
geal epithelium (figs. 2, 4). 

Salivary glands are also present, and in a rather curious forn1. 'l'hese 
structures usually have the form of twisting tubules, the hllnen of which 
discharges into the hinder part of the pharynx. In the present species 
the tubules (sal., figs. 1, 4) are 20f..t in thickne~s, and twist and curl in 
segm. iv ; a lumen mayor may not be visible; these enter in front a 
median chamber of irregular shape, 36-64f..t· in height and up to 76ft 
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in transverse diall1eter, with walls of varying and sometimes irregular 
thickness (ok., 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 (1) 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 24-2711; 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 sectionJ and per­
ha ps 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 a,nd a half times as long as broad, is somewhat indented 
in front and behind, and its sides are almost parallel. 

The ~estes were no longer visible in the specimens sectioned; there 
were sperm morulae and spermatozoa floating freely in segm. xi. The 
(unnels are small and thin,--only 40p. in diameter,-relatively much 
smaller than in many other Enchytraeidi ; they take up a comparatively 
small part of segment xi, and are 5-6 tim~s as long as broad. 

The vas deferens is long, thin (7 It), and. thrown into numerous coils. 
in segm. xii. There is a small cOlnpact Hpherical penial bulb, with defi­
nite outline, 50ft in dianleter, from the neighbourhood (Jf which mus­
cular fibres radiate up,vards to the body-·wall. 

The ovaries have the usual situation. Ova Inay be seen extending 
back to the level of segm. xvi. 

The spermathecae are perhaps the Inost 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 spernlathecal ampullae ,are 
situated either in segln. 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 
th~ surface in the usual position. 

The alnpuUa (a~1,p., fig. 4) is a rather splall sac, variable in size, 
70-110,u long by 40-78,u in dialneter; its lumen contains, but is 
not filled by, a round ball of spennatozoa (spz.) cemented together by 
~ co~siderable quantity of colourless and non-staining material; the wall 
IS thIn, t.he epithe.lium low and flat, scarcely distinguishable as a separate 
layer, wlth nucleI here and there which cause slight projections; there 
arc a llunlber of llluch flattened peritoneal nuclei in the outer part of 
the wall. The ampulla does not cOlumunicate with the oesophagus. 
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The duct (duet) is long, thin, cylindrical, 20ft 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 (dil.) on their course in segm. vi; 
each dilatation is about 36~ 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 spernlathecae, taken in conjunc­
tion with the small and slender male funnels, and the nunlbers of the 
setae (two per bundle throughout the body) form a distinctive group of 
features which will serve to characterize the species. 

Faillily MONILIGASTRIDAE. 

Genus Drawida. 

Drawida troglodytes, sp. nov. 

Siju Cave, Garo Hills, Assam; 2,000 feet from entrance. S. Kemp 
and B. Chopra, February, 1922. Two fragments, apparently belonging 
to a single animal which had undergone autotomy. 

External Oharacters.-Length 70+25 mIn. ; diameter 4 nlm. 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-xiii or, at any rate ventrally, 

x-i 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 luoderate 

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 up·wards 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 septulll 13/14 on the left side). 

The spermathecal ampulla is circular in shape (empty in the single 
specimen) ; the duct is somewhat, but not v&ry 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. 

Famiiy MEGASCOLECIDAE. 
Subfamily MEGASCOLECIN AE. 

Genus Megascolides. 
Megascolides antrophyes, sp. nov. 

(PLATE VI, FIGS. 5, 6) 
Siju Cave, Garo Hills, AssaDl ; 2,000 feet froln entrance. S.LKelnp 

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, .'\Yould 
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 nly best with dis­
section. 

External Oltaraeters.-Length 35 mm. ; diameter 1 nun. 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 = -faa = ! be = icd; at this 
end of the body dd is small, only a quarter of the circumfeorence. 

The clitellum extends over 1 xiii-xvii (= 41) ; 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 segI:lls. xviii 
and xi~; 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 (cr) 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 cOJ\sidered doubtful; I should have liked to confirm 
them by sections, but, as I have said, it was scarcely justifiable to sec­
tion a unique sp~cimen. 

The fenlale pore (~) was indicated by a small faint whitish papilla 
midventrally situated on the anterior part of segIn. xiv. 

The spernlatheeal apertures were indistinct, but appeared to be not 
far from the middle line in grooves 7/8 and 8/9. 

rrhere ,vere no other genital markings. 
Internal Analon~y.-The septa from 6/7 to 11/12 are somewha.t thick­

ened. 
The gizzard, in segIn. vi, is relatively large, elongated, cylindrical, 

with parallel sides. There are two pairs of calciferous glands jn segms. 
xii and xiii; both are sInall, 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 micro nephridial. The organs are slllall 

coiled tubes, and are not very numerous; there are sluall masses of tubes 
on each side of the anterior end of the gizzard; between this and the 
clitellulu there are a few coils, and in sonle 9f the clittellar segluents 
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 each 
segment,-a slnall twisted tube in line with the setae c; in the last 
dozen segments the organs are rather larger, but they are still one pair 
per segment. 

Male funnels ,vere identified as glistening Inasses in segills. x and 
xi ; there are no· testis sacs. Seminal vesicles appe~r 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 pas.ses 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 bjtckwards 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 tJte 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 common in India, but it 
is widely spread; geographically, the nearest record to the -present is 
British Sikkim (E. Himalayas). 

Subfamily DIPLOOARDIINAE. 

Genus Dichogaster. 

Dichogaster bolaui (Mich.) 
Sij u Oa ve, 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 specimeJls, 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 
Inicroscopic sections. 

One batch (the first) consisted of worms of an average length of 
50 mm. and of a diameter of 11---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 lnm. in length and 1 !-1! mm. in dia .. 
lneter). 

In two dissections I placed the gizzards, once in segms. vi and vii, 
and once in segms. vii and viii. But two series of longitudinal sections 
showed that they are reaUy 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 jnserted 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 seenled scarcely separate, being 
demarcated neither by a softer intervening ring nor by a constriction; 
nor was there a septuln bet,veen the two. In the sections, however, a 
thinner ring could be distinguished; and, 'v hile 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 slllall. In one 
specimen I found them on both sides in both xi and xii; while in 
another (sectioned) specinlen 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 MIGROOHAETINAE. 

Genus Glypbidrilus. 

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, Olle mature, 
both incomplete posteriorly. 

From the condition of the specimens the animals would appear to 
undergo autotomy on handling or preservation. 

External Charaeters.-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. Secondaryannu]a­
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 ventra.l 
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. 

l~ front of the wings ab = t aa = t be = t cd, and dda = Ii a; a littl~ 
.' . 
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behind the wings ab = f aa = 1 be =! cd, while dd is greater than 
aa and about equal to 3ed; 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 situated 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 a.nterior 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 di~meter 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 pa.pillae. 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) a midventral papilla 
on segm. xi ; (b) a submedian series, with their centres internal to the 
line of setae a, paired and touching in the middle line in segms. xix and 
xxvii, single and on the right side only on xxviii; (e) a pair with their 
centres immediately outside the line of setae b, on segm. xxv; (d) a 
dorso-Iateral series, between the lines of c and d, paired on xiv and xvi, 
single, small a.nd 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; 
(c) a pair midway between the lines of band e on segm. xvii. 

In addition there was, in the first speciInen, 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 t,he whole 
length of the segment; these occur on segms. xviii to xxviii and perhaps 
slightly on xxix. They ar~ not to be seen in the second specimen. 

I 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 t.hickened, and all from 5/6 to 12/13 seem a little 
stronger tha:p. those behlnd,-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 
hiltder end. The intestine begins suddenly in segnl. xv. 

There are four pairs of hearts, in viii-xi. 
The excretory system is meganephric. No nephridia are distinguish­

able in the first eleven seglnents, and they are very small in xii and snlall 
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 ~eing 
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, 
~ith 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 a, b, c, and d, 
and one of the fi. ve is between the lines band c. 

No prostates were seen. 
Remarks.-The present species is related, as shown by the extent of 

the clitellunl and of the ",-ings, to the species already known from Burma 
and from Bengal and Oris~a (G. papillatus and tuberosus) ; in G. annan­
dalei from S. India both clitellunl and \vings extend considerably fur­
ther back. 
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EXPLANATION OF PLATE VI. 

FIG. I.-Longitudinal section through part of anterior region of Encky­
traeus cavicola ,. b. w., body-wall; ck., 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; pk. ep., pharyn­
geal epithelium; ph. m., pharyngeal muscles; r., recess (v. 
sup.); sal., salivary gland; s. gl. a few cells of one of the 
septal glands; v. n. c., ventral nerve cord; 4/5, septum 
4/5. X 230. 

FIG. 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; c. m., 
circular .muscular layer; cu., cuticle; d. t'., dorsal vessel; ep., 
superficial epithelium; Z. m., longitudinal muscular layer; 
oes., oesophagus; ph. m., pharyngeal muscles; 1). n. c., ven­
tral nerve cord. X 190. 

FIG. 3.-0utline of cerebral ganglion or the same. 
FIG. 4.--T.longitudinal section of part of the a.nterior region of the sanie, 

constructed from several consecutive sections, semi diagram­
matic; amp., spermathecal ampulla; bulb, 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; 'I., 
recess in hinder part of dorsal pharyngeal wall; sal., salivary 
gland, variously cut; s. gZ., septal glands; spz., ball of sper­
matozoa in spermathecal ampulla; 4/5, 5/6, 6/7, the corre­
sponding septa. X 210. 

FIG. 5.-Megascolides antropnyes, external characters of genital region; 
clit., clitellum; gr., a faintly visible groove between p., a 
doubtful glandular pore and ~, the male aperture; ~, 
female papilla. 

FIG. 6.--Th.e same; a spermatheca. 
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