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Po,ge 
Aphana putcheUa ,373 

variegata 374 
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Aradidae 362 
Arcagranosa 139 I 
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ceytonica 172 , 194 
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Argia 169, 172 
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Arrrip 46, 47, 8 S 

pylorus. ..0 . 47 
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Aspidiotus 436 ' 
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bartH 439 
rossi · 439 
ttam,arindi. • '. 439 

Aspidiotus (Hemiberlesia) camel-
liae . 

tpseudocameUiae 
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beddomiana 
breviCllla 
Irancesi 
francesiae 
seal ads 
violacea 

Assiminea (? Cyclotrophis) 
cesiae . -
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Aulacaspis 
Au1aeo~yclinae 
Auricula ' •• 

auris-jud'8e 
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layardi 
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Auriculidae 

439 
438 
355 
249 

249, 250 , 25 1 
249, 250, 2S1 

250 
249, 2S0,ZS 1 

2.50 

250 ,2SI 
frau-

250 
249 
436 
263 
25,S 
2SS 

25S, 256 ,257 
257 
257 

256, 257 
2SS 
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Barbus 125" 134, 135, IJ6,283 

carnaticus 135 
dobsoni 131 
ha111i1tonii 135 
jerdoni.. 137 
*jerdoni maciveri 137 
kolus 125,135 
m' c.lellan,di 283-
mal abadcu s lZS, 135 
m05Sull35 
mussullah 13S. 136 
putitora I 3S, 136 
stoUczkanus 272, 28,3 
ticto 125, J35 
tor . 13 S, 136 

B at'bus I( Punt ius ) sloUczkanU$ 283 
Barllius bendelesis Ill, 125 
Batrachia • • 113, J 18, 3.()3 
Batr,achopsis 470 
Bensonia :monticola 202 
Bimeria fluminalis 395, 396 
tBipaUum audrewesi 33,34 

tbrUDueus 34,3,5 
diana •. 33, 35 
femdpQorense 29 
llow,eri 32 
giganteulD 33 
tindica •• 39 
proserpina • .. 29, 30 
smithi .• Z9, 31 
tsplendens 36 
tsylvestre 37 

Bithinella 248 
canning,ensis 248 
mUiacea 248 
millacea minor 249 

Bithynia . 209, 210, 211, 212, 213 
cos#ge"a '209, 210, 431 
,costiget',a CU1't,a 21,0, 211 
kashmirensis 213 
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sulcata 210 
teutacuJata. 212, 213 
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'Calanidae .. 
CaUcnemis eximia 

mini-at a 
pulveruIans 

Callitettix versicolor 
Callula variegata----
Calopteryginae 
Cancer sulcatus 

1 

195 
195,46S 

19.5 
375 
380 

195,463 

B , Cantao ocellatus 
.• 328 

349 
3,66 Bams 

badis .. 
• 286 

buchanani •• 
272 , 286, 287 

286, 287 
· 366 tBagauda caverni cola , 

splenden,s 
'iBaiwantia 

366 
289,290 ,292 ,296 

290,291 
·437, 438,439,440 

soleniformis 
Bambusa ... 

Ca, thesal1CUS gUto .. 
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Capparis stylosa 
Capsidae 
'Carbula CTa'ssiventris 
Carcliarias 

dussumieri 
laticauaat"s 
melanopterus 

3.52 
439 
371 

3S2 
238 

235, 238 
225 

23S,238 
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Carcharidae z3S 
Caridina III 

Carissa .. 438 
c,arandas 439 
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Cav~rnularia 396 
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Centro cnemis stali ' . 367 
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Centropagidae. I, Z ' 
Centrotypus assamensis 375 
Cercariae Indicae 425 
Cercopidae 375 
Ceriagrion 170, 187, J 89, 190, 454-

cermorubellum 172, 188 , 
t 'coeruleum .172 , 188, 189, 19o 
cor,omandelianum 17:2, 188, 190, 191 ~ 
erubescens .172, 188, 190, 191 
fallax 172, 189, 191 , 
'lDelanurum '172, 189, 191 
olivaceum 172 , 18,8, 189, 190 I 

rubiae . 172, 188, 190, 191 
'Cerianthus ,397 
Cestracion 235, 236 I 

blocbii 236, 238 
Chaetog,aster J 4t, '44 
Chaetoptericiae 397 I 

Channa 27 r,t ~84, 286 ! 

tburmanica z 72, 284, 286 
/ormosana 2,86 
oceUat,a 286 
ori,entalis 286 

Cbaoborus maniJlensis J I I 
Cbelaboopis I2S 
Chilopoda-G~ophi1imorpha 45 
CbiloscyUium iudicum - 222 

griseum 222 
plagiosum 222 

'Chimarrhometra orienta 364 
Chitnardchthys 272 
Chionaspis . 43 S, 436, 437 

acutninata 438 
acuminata atricolor 438 
tannandalei 434 
tcaroli .i • 434 
tchir . 435 
elongata 438 
Utseae 438 
meg,aloba 43-8 
tspicuJata 437 

tChion,aspis (Phenacaspis) 
gad,alura 

varicosa 
Chironomidae 
Chloroneura 

quadrhnaculata 
Chondrostoma mullya 
tChrysocoris g,aroensis 

gr,andis baro 
ornatus 
pulch@Uus 
stollii 

Ckadida'e 
CidndeIa biramosa 

436 
437 

111,120 

195 
459 466 

13 l 

350 

350 
3.5.0 
35.0 
350 

372 
398 

Pag,e 
Cicludela quadrilineata 398 
Cicin,delin:ae 398 
'Cirrhiu,a reba 12 c; 
,CIa vactinia gallensis 396:,397 
Clavicomia lZO 
Clsistostoma 336, 345 

dotiUiforme 345 
lingulatum 308, 344 
pusilla 33-8 
pusillum 3,38 
tridentatum 384 

'Cletomorpha raja 359 
Cletus bil,uD'ctatus 359 

punctiger 3.S9 
pUDc"tulatus 3Sg 

Clin,op()des .s t 
,carni,olsnsis 83 

Cloresmus antennatus 357 
Cobitidae . 271-
Cobitis bilturi 280 

bilturio 2.79 
bimucr,onata 279 
botia 279 
~~ 2~ 
moorsh 279 
ocellata 279 
scatu1'igin,a 279. 280 

Co ccidae 433 
Co,diaeum. 446 
Coelenterata 39 S, 396 
Coleoptera 297 
Colpura erebus 357 

funebris 3.S7 
tsulcata 357 

Compastes bhutanicus 3.53 
Contra,dens 407 
C,opepoda. I J 18 
Cop era marginipes464 
Cophophryne 469 
Corduliinae 4S9 
Coreidae 3 S6 
Corixa hi'er'oglypbica 152, I 56 
Corixidae '. 1 S 2, t s6 
Corvospongilla ultiIna spi.n'osa t [1, 1 s8 
Cosmosc,arta dimidiata 375 

dorsimacula 375 
egens 375 
funeralis 376 
septempunctata 37 S 

Cotalp,a laniger.a 267 
tCotyloplan,a nilgiriense 34 
C1'em'tob,ates '. 148 
'Cremnoconchus 109. 119, 120, 148, 21 J, 

Zl2 
,conic'Us c,analic,ulatu.s 149 
,syhad'rensis t 19, 139, 149, 21t 

Cr'osso'chilus lIS, tl7 
Crustacea .. . 396, 398 
Cntst:ac'ea Decapo,d,a 30S ·~ 383 
Crytotympana 'corvus 37l 
Curcuma -.. 439 
Cydogomphus 4S9 

heterostylus 4$9, 462,463 
minusclllus 4S9, 462 
v'erticalis 4',()" 462, 403 

Cydopelt.a siccifolia .'{~ .l 
Cyclops ;l 
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Cy'ciottophis. 
papUenS1S 

Cydiius varians 
'Cylindrostethus 
Cyprinidae 
Cyprininae 
Cyprinoid'ea 
Cyp'¥inus lafnla 

putttorll 
semiplotus 

Cy stignat bidae 

Dalcantha dilatata 
D,alpada jug,atoria 

-oculata 
varia 

.. 
o 

Plige 
249,2,5' 

2S1 
,3S' 
1'18 

12,6, 272 
115, 271-

2,72 
129, 130 , 13 I 

- 136 
2810 

470 

JS4 
351 

35 1 
•• ,35 I 

Danio 
a,eq uipinnatus 
micronema 

Dartb ula har,dwicki 
tDasynus relatus 
n 'ecapoda 

283 
.125, 272, 2,83, 284 

- - 283 

Delavaya . . 
rupicola 

DendrOlcaJamns strictus 
Diaptom'us cinctus 
Diaspidinae 
Diaspis ' .. 

cinnamomi-mangifera,e 
lorautbi 

liS 
3.5,8 I 

307,308 
4 15,422 , 423 

•• 42,3 1 

•• 434 
J 

433 
436 
433 
433 I 

rosae .• 
D'icellophilidae 
DiceUophilinae 
Dieellophil us 

anomalus 
limatus 

433,434 
46,47 

•. 46, 48 
46, 47.48, 81, 8S 

- 83,84 I 

Didea . 
taunandalei 
fasciata 

47 
299,300 I 

299,300 

Dieu ches uniguttatus 
Dinaspis perrnutans 
Dindymus laDiug 

299,300 
361 
438 

• '. 361 
ru bi,ginosus 

,Dio~iPP8 ... 
ceratophora 
orientalis 
pusilla 

Diptera . 
Disargus strjatus 
Discoglossidae 
Discognathus 

361 
30 5, 336 

348 
347 
338 
299 

4S 
470 

,114, lISt 1.16, 117, 125, 
129, 131 , 163 

blan{ordii • .116 

P.,e 
Discoguathus quadrimaculatus 1 IS, t 17 

,"Ius .. • • . '. J 30 
vatiabilis •• 1116,130, 131 

'Dis,pal'oneura. 1'95 
DoHchoplana feildeDl • • 32 
Dorcus hopei 264 

par,allelopipedus 2,64 
o ostia Z41 , 242, 243 

cornucopia 242, 243 
depressa 243 
t~latyconcha 243, 244 
vlo1acea 242 

Dotilla 30S, 306, ,309, 310, 3fl, 320, 
32.3,324, 325, -333, 334, 335, 336 

affinis. • 324. 32 8 
blanfordi •• 309, 32 5, ,326, 330 
b'¥8vitarsis • • 324, ,334, 3.3.5 
&lepsydY,a 32 S J 3z8 
cl~ps'Yd,ro,dactyh~s .308 , 325,328-, .331, 

333 
fen'estrata •. 325, 326, 327, 328 
intermedia 306, l08, 309. 3J7, 32$, 

326, 328 , 330 , 331 , 332 , 333, 398 
mala barica . • ,325,326 t 329 
my,ctir,oides 30~, ,320, 322 , 32 5, 326, 

327, 3,30 
pertinax 
pn~/u~,(.J 
,sigillOYum 
sulcata 
wi,chmanni 

DotiUidae. " 
t ·Dotillopsis 

32 S, 326,329 
324. 334, 336 

308" 324 
324, 325, 326, 328, 32 9 
,325, ,326, 329, 330 , 333 

310 
30S, .306, .309, 310, 324, 

br,evitarsis 
profuga 

Doto 
sulcatus 

E 
Echinoderm,ata 
Echo maxima 
Ectatops gelanor 
Ectrichodiin,ae 
Ectrycbotes cupreus 

trelatuB 
Elaeodendron gtaucum 
Elasmomia gran'ulipes 

I Elasmostehtis nebulosum 
truncatulum 

EnaUagma 
'cyathigerum 
glaucum 

334. 336 
334, 335 
334, 336 
30S .• 324 
32.1'. 328 

397 
195 
361 
36 8 
369 
368 
448 
356 
35'6 
356 

'70, 183, 184 

borneensis 1 16, 131 1 

tgrave)yi 130 ,13 1,133 

malay anum 
maldiveDse 
parvum 

171 " 183 
183 

17', 183 
1.71, (8,3 

.171, 178, 1,8,3, .. 84 
imberbis 129, 131-
jerdoDi 129,130, 1.31, I32/10S 
tkangrae 16,3. 164 
lamta Ill, 114, 116, IZ~J 129-, 130, I 

1,l1, ,[32 ,133:, '34, 165 
lamta rufus 116, 131 
macr'o,chir 12:9, 13'0. 1'31 
mode$lus .129, 130, 131, 132 
nasutllS 113,115,116,117, 125, 127, 

129, I ~o, 13 I, 132 

Bndobr,ancbiae 
Enithares indica 

tJactea 
paivana 
templetoni 

lEolymnium 
Eoscarta s~mirosea 
Eotrech'us kalidasa 
EpaUaginae 

.Ephydrida~ 

.. 

, . 

295 
IS6 

1.52, 155 
- 1 ,~6 

152 , JS6 
410 

375 
364 
195 
,~OQ 



xv 

Epirodera impexa 
Epispbenus 

tannam'ensis 
comptolli 
indicus 
moorei 
neelghertiensis 

8pophtllalmia frontalis 
Srethistes 

,a sperus 
Erithares tempeltoni 
Euassimineae 
Eucblora friscbii 
,Eu,cratonychinae 
Eu,Ct",atonyx 

meinertH 
Euglyptosteroum 

Iineatutn 
saish 

EUtn'enotes obscura 
Euphria submaculata 
Euptax ' .• 

Page 
367 

297. ~98 
297 
297 
297 

297:, 298 
297 
459 

27,3, 276 
272 , 276 

118 

249 I 
266 ! 
102 t 

46 , 10Z 
45, 102,104 

126, 273. 274 
126 

IZS, 126 

bosci • '. 
leptophthalma 

Buric8nia 'ocellus . 
Eurytra,ehelus r,ei,chei 

355 
374 

383. 384 
38,3, 384, 385, .391 

384 

tityus •. 
Eusarcocoris mon tiv,agus 
EuspongiUa . 
Eusthe:Des rubefactus 
'Euterpe . 
Evodia . 
Exithemusassamensis 

tsimilis 
Exobranchiae 
Exostoma 

,labiatum 

F 

3"4 
264 

264, 265 
352 

158 
354 

2 

438 
353 
353 

291 t 295 
2 ,7 2 , 277, 2,78 

277, 278 
272 f 277, 27,8 

'Fenestrata 195 
Fen·ofliUa 414, 41 S, 416, 417, 420, 421, 

422 ,423 
bt'cingulata 414,417,418 
kreitneri 413,416, 417, 422 
kreitneri bicarinata418 
kreltneri c8til1ata 418 

Ficus religia,sa 449 
retusa • . .442 

tFiQrinia fr,onteocontracta 447 
'odinae multipara 448 
tplana 447 
tsa pindi. 448 
saprosmaegeloniae 448 

FordpuJa . 113 
quadrispinosa 120 

Fossal'ulus 209 
stachei 209 ,,21.0 

Fulgor~ clavata . 373 
splnolae 373 
viridirostris 373 

Fulgorida'e 3.73 

.(},arcinia c'ows 
indica 

G 
44,5 
447 

Gastromyzon 
Gelasimus. 

acutus 
Gelonium 
Geophili nt,axiUa"es 
G'eophilinae 
G.eophilus insularis 

ma~illaris 
tenuiculus 
ho.ls,tU .• 

tGeoporophilus 
fangustus 

Gephyrea 
Gerds • 

monticol,a 
orienlalis . 

P,age 
117 

J07,398 
30 5 
448 

46 
lOS 

S5 
6[ 
66 
8S 

lOS 
106, 107 

390 
120, 121 

Gerds .(Limnogonus) tristan 
Glyptosternon 

364. 
364 
364 

273, 274 
278 
126 

-Sf4/catus 
saisii 

Gnapboloryx velutinus 
Gobiidae 
tGohius bombayensis 

<'hilkensis 
viridipunct.atns 

Gomphinae 
Gonibregmatinae 
Gonio basis 
Gonopsis coccinea 
tGotpis annulatus 
Graptostetbus ttisignatus 
tGym,n8spis ficus 

tramakrisbnae 
Gyraulus 

H 

264 
1308 

I I 1 , 125) 138 
138 
13-8 
461 
98 

414,421 
355 
370 

359 
441 
442 
4lI 

Halmopota mediterranea 301 
salin,arum 3'0 I 
tviridescens 300, 301 

H alobates ol'ientalis . 364 
H.aya aspera 276 
Harpactor margtllellus 369 

nigric'ollis - 369 
Hebridae I S2 
tHebrus bombayensis 120, 1$2 
Helcomeria spinosa 3S6 
H e1e'ocoris 1 18 

e)ongatus 118, J 52, 154 
obUquatus I S2, ISS 

I Helix dis#ncta 199 
, Heloecius. 307 
; H,elopeJ~is cin~on~e. . 372 
I Hemtchl0naspl,S chlonasptformls 438 
i Hemigyrosa .. - 433, 442 

Hemiplax hittipes 384 
, Hemiplect,a 200,202 
. ftoweri 199 t 201, 2Q2 

I 
humphteysianaJ99, 202 
neptuna. 199, 200 

Hemisodorcus nepatensis 264 
;tHimalagrion 452 

, te~c1amationis 453 
I Him.antaricum doriae •• 4S 

I
I Himantariinae 90 

Himl!nt~Yiu,mindicum 93, 100, l 'OI 
~n$"gne 91 



xvi 

Page 
H imantarium 1n,ein,erli 104 
Himantosoma '.. 46,98 

porosum •• 45, l ,or 
typiCUDl • • 45, 1.00.101 
-typicum bidivisa 101 , 103 
*typicum trldivisaIOI , 102 

Holophrya •• 41, 42 

tann,andalei 41, 42 
atra •• •• 42 
tbengalensis 41, 42 
coleps.. 42 
curvilata 42 
edentat,Q 43 
h,aplostoma 43 I 

heterostoma 42 
indica.. 42 
lieberkuhnli 42 
'marin,a 43 
multifili.is 41 
nigricaDs 4z 
oblonga 43 
ovum. _ 42 
pogonias 42 
simplex 42 
tarda. 42 

Homaloptera 115 117 
Homo@ocerns condsus 357 

simiolus 3S6 
subjectus 356 

Hom ogen ae 291 , 295 
Bomopter,a • . 349 
Hoplistodera viresce s 3S2 
Hotea cUllculionoides. • 35 t 
Hydra . liZ 
Hydt'obia (Belgrandia) miliacea 248 
Hydl'obl,a (Bytl#nell,a) miliacea 248 
Hydrobiidae 246, 413, 4 14, 4 15,416 
Hydrobioides 213 

nassa 2:13 
Hydrometra vittata 15z,153 
Hydrometridae 118, 152,153,362 
Hydroz,oa. • 112 
Hygia touchei 358 
Hylic,aparadox,a 376 
Hy~enopteta 471 
Hypolophus sepben 231 
Hypsanchenia har,dwicki 374 
Hypsobia • . 422 

I 
IcllthYQphthil'ius mu1titiliis 41 
Ilyoplax •• 30 5, 309, 310, 3.36, 3.37 

tenena • 310 
Indonaia .. z89, 296 
Indoneura 195 
Infusoria 41 , 43 
,Insecta 3Q8 
Ira vadia •• 416 
Ischnaspis spathulata 446 
Ischnura. . '70, 172 , 173, 177, 1,78 

tannandalel '71 , 173, 174, 175, 177 
aurora .171 , 173, 174, 175 
elegans 171, 113, 174. 175. 183 
forcipata •• 171 , 173, 174. 192 
immsi.. 184 
in armata •• I .i I , 17,3, 174, 175 

Pal6 
172 , 177 

'.. •• 174 
IschnU'ra nurs~i 

pruinosa 
rufostigma 17 1 , 173, 174,175, 176, 

177 
sen'egalensis 

IxaJus 
ann,and,alei 
tbombayensis 

llaviventds 
tgaro .. 
gl an dulosus 
tkempiae 
parvulus 
variabilis 

Jassidae 
]ullienia 

(;arinata 

tRioratia 
• distinct.a 

Krisn,a strigicollis 

J 

K 

L 

•• 171, J,73, 174 
113, 121 

208 
113,118,121, 124, 

IZS 
124 
201 
12S 
208 
208 
30 3 

376 
414 

414, ,417,418 

202 
ZOO, ~1, zo.a 

371 

LabeQ 117 
Labidocera pa vo . t 
LabrU$ badis 2,86, z87 
Laccott"ephes griseus. 152 , '54 

ruber .• 1 S2, 154 
Lamellibranchiata 39S 
LatneUidens 289,292,293,294,296 

cODsoblina J 52 
mainwaringii I S I 
marginalis - 139, I S I ,293 
marginalia cylindric a 151 

LaU11l0oyx 45, 46, 47,. 48.49, 53, 82 

augusticeps 
castaneiceps 

83,8S 
49 

•• 45, 75 
So, 55, 60-
.• 60, 61 

SI,6t 
51, ;6, 77 
51 ,81,82 

S I, 69, 70, 7Z 

50, 58, 59 
49 
62 

cephalotes . 
;*cephalotes multispinata 
· ,cephalotes subiusularis 
tdiversidens 
1 di versisternus 
gigas • 
*insularis orientalis 
japonicus 
leonensis 
maxiUaris 
mirandus 
tmodestus 
pUDctifrons 

.• 4$. 48, 51, 6i " 62 
S J, 7,8, 79-
51, 68, 75 

45,47. 49, So, SI, 52, 
53, 55, 59, 61 

punctifrons heteropus - So, S3, 54 
punctilrons sulcic,oDis 50, 54, 55 
tnbescens . '69-
rubriceps 5 I, 66, 61 
,smithi - S 1, .79,80, 81 
spissus 45, SI, 75, ,76, 78 
tsubgigas •• so, 70, 71 , 72 , 73-
tsup'eriot .0. - So, 63, 64 



xvii 

Page 
*Lamnonyx superior pallida 50, 65 

tabi tie nsi s 51, 74 
togensis 5S 
tuncifer 50, 72 , 73 

Lamprocoris lateralis 35 ( 
roylii 3SI 

Lamprophorus 25,28 
tenebrosus ... 19, 28 

Lasiomiris albopUosus 372 
Ledra dorsalis. 376 
LepidocePha/ichthys thef'malis 126 

Lepidocephalus 126 
tbermalis J 25. 126 

Lepidosaphes 435 
auriculatus 446 
tmeliae 445 
paUidus 446 
tretrusus 446 
travancorensis 446 . 

Leptataspis fulviceps 376 
Leptaulacinae 263 
t Leptocephal us tuilnei 215 

tvermicularis 216 
Leptops,aJtria samia 372 , 
Lestes 464 
Lestinae . 464 
Leucaspis indica 449 

japonica 449 
salicis 449 

Leuciscus aequ~'pinnatus 283 
Uneolatus 283 

LibeUaginae 193 
Libellulinae 459, 460 
lfimnaea. 139, 140 

acuminatn • . 140, 142 , 143, 144 
*acuminata nana 141, 142, 146 
acuminata patula 140, 141 
acuminata yulescens 140, 141 
amygdalum 140, 428 
and ers!ln iana J 39 
bowelb 139 
chlamys . 140, 142 , 143, 145 
lagotis 139 
mimetica 140 
pinguis 144 
shanensis • • 140 
succinea 144-

Limnaeae 141 
Li naeidae 1,39 
Limnocinda 1(19, 110, Ill, liZ, ISO 

indica.. 109, 110,151 
Limulus molluccanus 398 
~itboglyphinae 417 
LithoglYPhus 414, 417 

fURCUS 416,417 
kreitneri 417, 418 
liliputanus 4 16, 417 

Lithotis .. 109, 119 I 

Litsea white ana 446 
Littorina 120, 244, 245 

conica 24; 
cQnica delicatula • • 246 
conica subintermedia 245 
delicatula 244, 245, 246 
intermedia 24.5 
melanostoma 244, 245, 246 
subintermedia 244, 245, 246 . 

Page 
Littorinidae 109, 119, 120, 148, 244, 245 
Lohi ta grandis 361 
Loranthus 434,437 

cordifolius 433 
Loxocephala aeruginosa 374 
Lucanidae. . - 264 
tLycbas albimanus 379 

hendersoni 380 
tricarinatus 380 

Lycorma punicea 374 
Lygaeidae 359 
Lymnea spina 43 1 

sub ul ata 43 1 

telankhediensis 43 I 
Lymnium ,410 

M 
Macrochlamys 23 

inclica 
Macrogomphus annulatus 
Macrolininae 

21,202 

459,461, 462 
263 
263 
360 
310 

Macrolinus 
Ma,cropes e:xcav,atus 
Macrophthalrnidae 
Macrophthalminae 
Macrophthalmus 

affimis 
bicarinatus 
brevis. 
carin iman us 
c.ompressipes 
conv'exus 
crinitus 
definitus 
depressus 
desma1'esti 
erato .. 
gastrodes 
grandidieri 
inermis 
japonicus 
Ian ige f' 
latifrons 
latreillei 
pacificus 
pectinipes 
podophthalmu$ 
polleni 
punctulatus 
sandakani 
sert'4tU$ 
simplicipes 
sulcatus 
latipes 
telescopicus 
tteschi 
tomentosus 
transversus 

308, 345 
•• 310, 383, 384, 38S 

385, 392 

385, 391 
38S, 388 
385 388 

38S 
3 ,85t 389, 390 

384,385,390, 391 

393 
385,392 ,393,394 

38S 
384, 38S, 390 

385, 394 
- 38,8 

385, 389 390 
393 

• 385 
384, 385 
. 38S 

384, 385, 391 

385 
385 
38S 

384. 385 
38S 
38S 
38S 

385, 388 
385, 388 
385, 387 

.385,392 ,393. 394 
385, 392 

38 5. 386~ 398 
verrauxi 

Mncroscytus subaeneus 
Mainwaringia 

paludomidea 
Malcus scutellatus 
Mangifera. 

385. 387 
35 1 

2;1 

251. 252 
360 
445 

indica . 
M arg.aritana vondembusch i,aua 

433· 449· 
40 3. 40 5 



Margaritanopsis 
twoodthorpi 

XV 111 

Page 
20,3, 204 

204 
29 l 

Pa.ge 
tMetrocoropsis femorata 365 
M'ezira membranacea '.. 362 
'Michelia cbampaca 445 Margaron •• 

,ill arg4t'on (M onocondylea) vondem 
buschiana 

Micromerus 198 
403 lineatus •• 197 

M argayo1J (U n'o) bensoni 
Mastacembelus armatus 
Matron,a basilatis 
ill ayoa moaesta 
M ecistocep,haliaae 
M ecislocephalinae •• 
M,ecistocephalus 

an o malus 
carniolensis 
cephalotes 
ferrugineus 
gig,as •• 
guild~·ngii 
gullive,ri 
heros 
heteropus 
indecot'us 
limalus 
maxillatis 
miran.(lus 
parvus 

~91 Mict'on,mpha aU1'ora.. ,175 
I z 5 '~fostigma • .. 175 

• • 463 MicrophtaJm,a longifacies 265, 266 
132 I . tMlcrovelia atromaculata - 362 
46 tlineatipes.. 362 

.• 46, 47 Mictis gallina 356 
47 J 48, 49 ~h tenebtosa 3 S6 

•. 83 Mictydnae 307 
47 Mictyris 30 7,308 
6, Militisa indica 445 

47, 48 velutina 441 
69 Mimusops hexandra 441 
62 MoJlusea.1 17, 397, 43 I 
62 afolpastes haemorrhous bengalensis 167 
55 MODocondylea ,404 
54 Monodontina 40 3, 40 4, 40.5. 406• 407 

8S, 87 cumingi '. . ,408 
83 vondembuschiana 40 3,40 4, 40S, 407 
47 vondembuscbiana chaperi 404, 
78 40 $, 406, 40 7 
62 vondembusChiana inoscularis 408 

pilo$uS , •• 
p unc#!rons glabridofsalis 
,ubriceps 

60 Mononyx indicus 372 
55 Mudalfa .. 41 S 

• • 66 Mustelus laevis 235, 238 
smithi 
spissus 
sulci~ollis 
tahitiensis 
tenuiculus 

.Medusa 

. Megalophrys 
Megapodagrion 
Megethmus 

microporus • 
Megymenlint paraUelum 
Melandeva ocellata ... 
Melania •• 

jacquetiana 
scabra 
tuberculata 
vatiabilis .. 

79, 87 vulgaris . 23,5 
:75 76 MutiUa ,agnata 260,261 

55 dives 259, ,260 
74 fumipennis . 260 
66 lilliputiana 260,261 

• • 111 Mycetopus 29 ( 
4fi9 Myctit'is sulcatus 328 
I9S Myiopbanes greeni 366 

46, 47 M yliobatis nieu.hofii 233 
47 ;Mysoria.. 210, 21 t., 2t2, 43' 

35S costigera 210 
•• 374 costigera curta 210, 2( J, 212 

14S, ,25 I, 252 tMysorella 431 
146 Mytilasp'is gloveri 434 

139, 146, J4i 
1.39, 146, 147 N 

.Melania (l\lainwaringia) paludo. 
mide,a '.. •• 

147 
tNabis assamensis •• 371 

371 
l2I 

Melauiida@ 
Melanoides 
Melia ,azedara'ch 
Membracidae 
Menidahistrio 

varipennis 
Meretrix meretrix 
. )1 esocanthus 

alb us • 
albus minuta 
tbrevis 
tdiscretus 
geminatus 
tperporosus 
POy()SUS 

. Metrocoris 
nigrofasciatus 
sta)i 

~Metrocoropsis 

252 
'. ,,14$, 251,41,4, 4JS 

.. 

25.2 

446 
374 
354 
353 

395, 397 
45,94 

95 
95,96 
9S, 9.7 I 

95,98,99 
90 

951 97, 98 
90 

118 

365 
118, .52, t54 

365 

mussooriensis 
Naiadae 
Nandidae •• 
N aninasiamensis 
Nassa 

dene,gabilis 
ennurensis 

.. 271-
199 

zsz, 253. 397 
253, 254 

:*en:nurensis depauperata 
orissaensis 

253 
253, 254 
253, 254 

253 oyiss,aensis ennurensis 
Nassidae 
Naucoridae 
N au-coris sor,didus 
tNectophryne kempi 

maculata 
N emacheilus 

4""e"$ 
boti.a •• 
scaturigina 

Nemachilus 

.. 

2$2 
152 , 154 

118,152 ,1SS 
207 
207 
279 

279,280 
272 ,2.79 

280 
It4 



XlX 

tNelnachilus anguilla 
botia •• 
bot ' ,a aureus 
botiu$ •• 
evezardJ 
montanus 
savona 
u,rophtha,lmus 

Nep.idae 

Page 
125, J27 

I 25, 12,7, 279 
'!Z7 

279 
I.J 3:. 125, 126, IZ7 

127 
lZS, 127 

279 

N 8"etin(~ cornucopia 
Neretina (Dostia) cornucopia 
fl e,r#aeae M itrulae 
Neritidae .• 

152 , .I 54 
242 
242 
241 

Nerium • 
Nerthus dudgeoni 

tk,e'mpi 
N eurocten us ,affinis 
Nevisanus 'nagaensis 
Nezara viridula 

. '. 

I Opbryg'onius cantori 
c8ntori convexiftons 

Ophryophryne 
Orpbnaeus brevUabiatus 
Oryinae • 
Ostariophysi 

p 

Pag,~ 

264-
264 
469 
4.5 
88 

271 

Pachydrobia 4.t.J.5, 42 3 
Pachy:merium 47 
Palaemon I I I 
Palamnaeus 38'0 

fulvipes 381 
gravimanus 38 I 
ttristis 38'0 
wroughtoni 381 

Paludestrinidae Z09 
Pal udina. 431 

Nilautama typica 

24t 
445 
360 
360 
362 
352 

353 
375 
359 
289 

I Paludomus 147, 25 t 
tNinus tur,aensis 
Nodularia •• 

brandtii 
contradens. 
,japanensis 

Notonectidae 

40 7 
407 
40 7 

152 , I5S 

annaD,dalei • • 14,8 
obesa . • 117, 147, 14,8 
tanjoriensis 148 

P.amera -pallicornis 361 
vinet a 361 

Panthous exceUens 370 
Paracalanus crassirostris J ,Notopterus chitala •• 

Nyctibatrachus pygmaeus 
Nysius ceylanicus •• 

21 5, 217 
30 3 
JS9 

I tParalibavius 368 
tsingularis 36~ 

o 
Obelia . 

spinulosa 
Ochrophara montana 
Ocypoda. 

c'er,atophthaima •. 
ma,er,ocera 

Ocypode 

397 
396 
3,52 

30 5, 306, 30 7 I 

30 7 
398 

Ocypode (Cleistostoma) pusilla 
Oeypode (Dolo) sulcata ­
Ocypode (Soopime,ra) globosa 
Ocypodidae 

310 

338 
328 
31Z 

30 5, 30 7 
30 5, 30g 

439 I 

440 
169,45 r 

Ocypodinae 
Odo-uaspis peni cillata 

simplex 
Odouata 
Oithona 
Oligochaeta 
Olyra 
Oncomelania 
Onomauspompeus 
Onychargia -

atrocyaua 
vittigera 

Onychogomphus lineatus 
Onycbotreclius 

rhexenor 
vadda 

OphicepbaUdae 
Ophic8pha,lus apu$ •• 
Ophiocephalus gachua 

harcourt-butleri 
stewarti 

Ophiocepbalidae 
Ophrygonius 

aequaHs 

2 
121 

272 

422 
37] 

169, 172 

171, 172 

172 

463 
120, 121 
120, 152 

120 

272 
286 

IZS" 137, 138 , 
138 
138 
137 

•• 297 
297 

Par,anemobius pictus. I 11 

Paraprososthenia 4 1Jt 4 14, 41S, 416p 

420, 423 
,gredleri ., '. 42Z 

t P,arapros'osth'enia (Parapyrgula) 
c,oggini 413,414, 415,416,421, 

423 
tParapyrgula 414, 4 15, 420, 423 
Par,astasia ,confluens. 266, 267 
P.aratelphusa I(Batytelphusa) jac .. 

quemollti I ('I 
P ,arexostoma 272 
Padatoria 436, 442, 444 

t artocarpi 442 
calianthina 445 
pergandei 445 
tvatel'iae • '. ,. 444 

Parlatoria (WebsterieUa) atalantiae 445 
tpapillosa. 443 

Parorilius exiguus 360 
Parr,eyssia 150, 289, z92 , 294, .296 

corrugata I 1 I, '39, '51 
tcylindrica t I I, 139, 15'0 
favidens 150, 292 

Passalidae 263 
Passalin&e 263 
Peetinaria,. 397 
Pelidonota punctata. 267 
t 'Pelmatoplana himalaylense 37 

tma,eulosa r{ 
trotund,a 35 
saraS'lnOrU'lU 30 
tstriata ,39 

Pelobates. 469, 47() 
Pelobatidae 469, 470 

PelogoDidae ,152 t I S4, 37'l 
Pelogonus marginatus 152 , 154, 372 
Pentatomidae 349 



xx 

tP,eutorya inaka 
Percesoces 
Perciformes 
Perilampus aequipinnatus 

affinis. • . - . 
t Perittopus mac~atus 
Petalocepbala la'tiffons 
Phenacaspis .• 

Page I 

•. ~8, 89 
272 

272 
283 
283 
363 
376 I 

• 436 
266, 267 

43 1 

361 
• ,206,289" 294, 296 

PhyllQpertha horticola 
Physa prinsepii 
Physopelta gutta 
Phys'uniQ 

ferru,gineus 
P'icrnmerus ,obtusus 
r int elodes M anggoi 

anisurus 
,asperus 
indicus 
mango is 

Pinus 
Piper 

294,4'10 
3S4 
276 
27S 
276 
27$ 

275, z76 
436 
437 

Pirates arcu,atus 
Placocephal us kewensis 
Placodesmata 

120, 152 , '154 

Planorbis 
e.Xtlstus 
labiatus 

Planorbis (Gyraulus) labiatus 
Platycara nasuta 
Platycneminae . 
Platycoemis latipes dealbata 
Plat ylomia ,similis 

umbrata 

32 
46 

145 
145,428 I 

145 
lSI 

131 , 432 

464 
195 
372 
373 
421 Ple'urocera elevatum •. 

Pleur,oceratidae 4 t 3, 4 '14, 415, 

Pleuroceridae 
Plotia 
Plum;atella ,emarginata 

javanica 
Pocb.azia gutt -('er,a 

416 
413 

147,2,52 
III 
III 

374 
Podolest'es 195 
P.oecilo,coris hardwickii 350 
tPoecilogonalos fulvoscutellata 471 , 472 

tkerala . . 472 ,. 473 
Poecilogonalos (Trigon,alys) pulchella471 
Poecilos<ry'tus longicornis 37,2 
Poliaspis • • 436 
Polych,~eta 397 : 
PQlynol,dae 397 I 

POlypoI<?gaster 4S, '90 , 94 ' 
gemlnatus 90 
iudicus 4S 9 1 93 . . . , ., 
In~lgnls · • 45, 90, 91, 93 
tsmuatus 91, 92 
tuuetanus 90 

Polywa . 111, 316 
Pompo~l1a fusca 373 
P,onte111dae i ~ '9 
Priassus exemptus 35 
Pristis cuspidatus 2-3 2 5 t Prolamnonyx •• 47, ,84 

holstii 8 86 47, S, - -
tsauteri 87 

ProsQsthenia 414,420 
ProtoD'eurinae 6 4 -5 Protosticta 195 

Rage 
Protosticta gravelyi •• 459, 465 
Pseudacanthinae •• - 263 
Pseudagrion 170, 172 , 191, 194, 195 

australasiae • • 192 
azureum 172 
tbengalense 172, 192, 183 
bidentatuUl 1.72 
decorum 172 
IIisopa • • 186 
bypermelas 172 , 192 , 194, 467 
microcephalum .172 , 192, 193, 467 
rubriceps .172, 192 , 193, 194 

Pseudecbeneis •• 272,273, 274,27.8 
sulcatus 272, 27,8 

PseudodiaptoDluSI,2 
tanQ,andalei • I, 5, 8 
bingbami 1, 3, ,7., 8~ 17 
hickmani .• I, 3, 6 
lobipes I, S, 6, 7, 8, 9 
ttollingeri I, 2, 6, 8 

Pseudo dOD 289,295. 290, 40.3. 40.4,406, 
40.7 

aeD'eolus 40.4-
cambodjensis 404-
ehap8yi 403,404,40.7 
'crebristriatus 407 
,cumingii ... 40.4,,408 
ellipticum 404-
inoscularis 40.4,40.7 
moreleti 295 t 40.3:, 40.4 
nicobarlcus 4('4 
'pe,guensis 4'0.7 
resuspinatus 407 
salvenianus 29S, 296,40 3, 40.4 
thomsoni • '. 404-
tumidus 40.4 
vondembuschiana 4Q4,40i 
zollingeri 40.4 
zollingeriangulosa 404, 40.7 

Pseudodon (Pseudodon) 295 
Pseudo,gonalos harmandi 471 
Pseudomphalae 249 
Pseudopliaea 'dispar -195 
Pseudo vi vip,ara 212 

Psidium .• •• 446 
Psilorhynchus 1 14, lIS, 116, 11.7, 127 

balitora Iz8 
ttentaculatus ,1:13,114,1 :17, 125, 128 

Psophis erythraea 366 
Pteroplatea micrufa .• 232, 239 

poecilura 232 , 233, 239 
PteYopsarion aequif>innatus 283 
Ptilomera laticaudata tI8, ISZ, 154, 

365 
Pycanum ochraceum. • 354 
Pyrgula 413, 414, 420, 422 
Pyr.rhocoridae 361 
Pyrrhopepus p,o,Sthu111us 361 

R 
Rana 

cyallophlyctis 
garoensis 

207 
.113,1 21 " 12Z, 123 

hex a,d actyla 
limnocharis 
Umnocbarls niligiraca 

207 
122 

121 ~I22, 124 
1z3 
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Pagel 
*Rana Umno charls syhadrensis 113, \ 

J 18, 121, 123 
ple,skei 470 
pleskii 470 
semipalmata 30 3 

Ranatra • 464 
Rasbora daniconius I2S 
Rasborinae :272 
Reduviidae 152 , 154, 366 
Rhagovelia J 18 

nigricans . • . t18, 152 , 153,362 
Rheum-atotyechus himalayan us - 364 
RhinQbatis columnae 226, 230, 234 
Rhinocypba 195, (98 

iridea ' 195 
iRhodischnura • • 170, 17.3, 177 

Dursei 171, J73, 174. 177, 178 
Rho.tnbunio • 408, 4JO 
Rhynchocoris humeralis 353 
Rhynchota ~'~re 113, 117, lIS, 120:, 152, 

Rhysota 
Rihirbus trochtedcus 
Ringicula 

apicata 
auriculata 
teaeca 

Ringiculidae 
Riptortus linea ris 
Rissoidae 
RuteUnae 

Sa iva cardinalis 
gemmata 

SalenomphaJae 
SaUx - . 

s 

Sapindus trifoliatus . 
Sastragala heterosp,·la 

ttrilineata -
tScaqra castanea 

fuscicrus 

349, 371 
202 
,370 
254 

2S4, 255 I 

2SS 
2;4 
254 
359 

41 5,416 
26; I 

373 
373 
249 

•• 449 
448 
3SS 
3SS 
367 
367 
265 
III 

Sc,ara baeidae 
Scelimena harpago 
Schistosoma japonicum 42 5.427,428 , 

429 
429 I 

23S, 236, 238 
235,236,237, 23S 

22S, 235, 236, 237, 238 
223, 2,25, 234, 235, 

236 ,238 

spindalis 
SCQIiodon :. 

p,alassorah 
sorrakowah 
walbeehmi 

S copim era 30 S, 306, 30 7, 308 , 309,310, 
322, 323, 324, 336 

crabricauda - 310, 311 
globosa 309, 310, 31 I, 312, 3'14, .3 IS, 

316, 322 , 323 
!nflata. 3r~, ,317, 321, 322, 32 3, 324 
Inv'est1,gatofls .311, 316, 317, 318, 

319, 32 3 
kochi.. 311, 3'17, 322, 323, 324 
,,!y,ct, ro t. des •• 326 
pllula. 310, 31 t, ,3t3, 314, 31 S, 316 
tproXlma 30S, 306, 311 , 317, 318, 

sigiJlorum 
319 

311 , 323, 324 ' 

Rage 
Seopime'ra tub,er,culata ,312, 314 
Scopbnerinae 30S, 306, 30 7, 30ft 1 309, 

310, 330, 336, 34.5 
Semiplotus 280 

tcirrhosus 2'72, 280 
modestus 282, 2,8.3 
semiplotus 282, 283 

Septal'tOa .• 241, 242 
crepidulaYia 243 
depl'essQ. 243 

Serineth,a abdominatis 359 
.sUuridae r I 5, 126 
Siluroid'e,a 271 
Sisor 273, 276 
Sisoridae 2it, ,272 
Solen 396 
Solenaia.. 204, 206. 289, 290, 291 

$olenijormis • :203,20S, 290, 291 

Somileptes unispina ... 279 
Spatba 291 

Sphaerona • '. 396 
Sphedanolestesmendicus 369 
Spionidae • • 397 
SpougUla alba 1 ~7 

carteri 15.8 
cine"ea 1 58, I S9 
crateriformis 158 
geei • 457 
,,,av.e1yi t60, 161 
l,nd~c,a ° • (60, t 61 
lacustris 157 
lacustris proliferens I 58 
tperviddis 1 I 1 " 158, 161 
$umalt'ana • I S8 ,160 
*sumatranacentralis IS8,161 
sumatr,ana pavelyi 161 
sumatran a lodica J61 
*sumatrana rivularis 158, 161 
sumatrensls rivularis 'II I 

Spon,gilla (Euspongilla) ciner,ea I S8 
- fperviridis. 1 S9 

SpongUla (Stratospongilla) suma­
trana 160 

156 
246 
247 
247 

Spongillidae 
Stenothyra 

delfae. 
techinata 
tsoJuta 

StratiQmyidae 
Striatella 
Succineidae 
Sye,anus •• 

tdubius 
Syllidae 
Syrphidae 
Syrphus. 

annuli pes 

T 
Taeniocerus bicuspis. 
Tamadndus 
Tarebia 
Taxus walHchiana 
Teinob.asis 
Tetragenae. 
Tettiginae 

247, 248 
120 

252 
109, 119 

370 

369 
397 
299 
299 
300 

263 
43-8 ) 439 

25 2 «8 
184 
291 
III 
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Page 
Tetti,goniella ferruginea 376 

inflammata 3.76 
leopardina 376 
sikhimensis 376 I 

Thalassetn8 399. 40f .: 
branchiorhynchus 396 , 399, 40T 
dendrorhynchus 40 t 
tmicrorhynchus '.396,,399, 400, 40 ;1 
sabin 'l1m 400,401 

Thermagrion 189. J90 
Tholymis tillarga 460,46t 
Tiberio.des 298 
TipuUdae 120 
Titufla planata •. 3,76 
Tolumnia latipes 352 

Tortanus .. 17 
Tosena melanoptera 372 

Tramea lilI1bata 460 
TrigonaUdae 471 
Trochospongilla 4S7 

l.atouchiaDa 4S7 
*latouchiana sinensis 4S,7 

Ttygon 23~ 
bleekeri 230 

kuhlii 229, 231 , 232 
u:arnak 230" 231 I 

Tygar'Yup . 47, 8 I 
intermedius •• 48" 83 

Tympanomerus 305,306, 30 7, 308 • 309, 
, 310, 31 1,334. 336, 337,344,345 I 

ceratophora •• 336 , 338, 348 
d1eschampsi 306. 338,339, 340, 344-
'tfrater 337, 338, 339, 340, 342 , 343, I 

345 
tgangeticus 338, 340 ,345, 346, 347, 
. 348 I 

Integer • 336, 337, 338 
lingnlatus 336. 3.38, 344, 345, 346 
methyp0 coelis • 338 
orlentalis 338, 340, 345, 346'~347. 

h OI.. 0 348 
P _I lpplnenslS • • 337, 338 
,stapletoni 306, 336, ,33,8, 339, 340, 

344 ' 
pusillus 309, 336, 337,338,339, .340, 

t 
34S 

,stevensi 33,7, 338, 339, 340, 34'" 

UniQ 
laosensis 
IittoraUs 

342, 343, 345 
U 

205, 40 4, 408.409, 410 
•• 203 

408 

Ptlfe 
Unio m4rgina-#s cyl;nd,tca lSI 

pictorum 410, 411 
simonis 409-
s,oienilormis 204, 205 
t~rminalis 410 

Unio (Eolymnittm)tetminalis _ • 4t t 
Unio (.Lymaium) terminalis 410 
Unio (Rhombunio) semitugatus '409,410 
Unionidae I It, 'IS.o, 203. 2 89, 291, 29.S. 

Ullioninae. 
Upogebia 
Uruguaya 

Valentia apetala 
cotnpressipes 

Valvata minima 
Vangama $t~ 
V,at'erla indica 
Vatic.a lanceifoli.a 

obscura 

v 

·,4U3 

VeJocipeda aliena •• 
Vertomannus capitatus 
Vespid,ae . ~ -
Vilius melanopterus •• 
VillanoranusdichrotlS 
Virgulaiia 
Virgus 
Vorticella 

Walsur,apiscidia 
Websteriella 

vatedae 

Xest.a 
citrina 
distincta 

Xiphiagrion 

Zizyphus ju,juba 
Zoniagrion 
ZYf(Jena . 

bloehii 
Zygoptera •• 

" . 

W 

· . · . 
X 

Z 

• • 

• • 
•• 

403 
291, 295 

396 
157 

•• 366 
366 
431 
377 

441,,444-
44J 

446 
•• 371 

360 
471 
369 

•• 370 , 
•• 396~ 

407 
19,8 

•• 441 
• '. 444-•• 441 

200, %02 
2(!JJ 

199 
• • 179 

438 
453 
235 

235,236 
169,463 



I. APR ELI MIN A R Y NOT EON S 0 MEN E W 
SPECIES OF COPEPODA 

By CAPT. R. B. SEYMOUR SEWELL, B.A., I.M.S., Surgeon-Natur­
alist to the Marine Survey of India and Assistant Superintendent, 

Zoological Survey of India. 

(With Plates IX-X.) 

The following species of Copepoda, hitherto unknown to 
science, were obtained in two collections. The first of these is a 
large and extremely interesting collection made by members of the 
Zoological Survey of India during their survey of the Chilka 
Lake. 1 The Copepoda present an interesting mixture of freshwater 
and true marine forms. I give below a list of the various species 
that I have been able to identify from the Chilka collection :-

Family CALANIDAE. 

Genus Paracalanus, Boeck. 
Paracalanus crassirostris (Dahl). 

Genus Aerocalanus, Giesbrecht. 
A erocalanus similis, Sewell. 

Family CENTROPAGIDAE. 

Genus Pseudodiaptomus, Herrick. 
Pseudodiaptornzts lobipes, Gurney. 
Pse~tdodiaPtoI11.US hickmani, Sewell. 
Pseudodiaptol'nus binghami, Sewell. 
Pseudodiaptomus annandalei, sp. nov. 
Pseudodiaptomus tollingeri, sp. nov. 

Genus D£apto1nus, Westwood. 
Diaptomus cinct1,f,s, Gurney. 

Family PONTEI4 LIDAB. 

Genus Labidocera, Lubbock. 
Labidocera pcivo, Giesbrecht. 

Genus .Acartia, Dana. 
Aeartia eentrura, Giesbrecht. 
A cartia spinicauda ~ Giesbrecht. 
A cartia southwelli, Sewell. 
Acartia chilkaensis, sp. nov. 

1 See Mem. htd. Mus., Vol. V. 
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Genus A cartiella, Sewell. 
Acartiella malar, ,sp. nov. 
Acartiella minor, sp. nov. 

[VOL. XVI, 

In addition there were present examples of Cyclops, Euterpe, 
Oithona, add numerous Harpacticids and nauplii that I have up to 
the present been unable to identify. 

The second collection is a smaller one made by Dr. Gravely, 
Assistant Superintendent, Zoological ~urvey of India, in the 
backwater at Cochin, and contained another new species of the 
genus Acartiella, namely A gravelyi, sp. nov. 

It is particularly interesting to me to be able to record 
and describe three new species of the genus Acartiella; this genus 
was created by me (Sewell, 1914, p. 245) to accommodate two 
species from the Rangoon River estuary and the Gulf of Mannar res­
pectively, and the occurrence of other specie's in such widely 
~eparate localities as Cochin and the Chilka Lake leads one to 
expect that the genus will prove to be represented throughout the 
brackish and estuarine waters of India. 

Family CENTROP AGIDAE. 

Genus Pseudodiaptomus, Herrick. 
Pseudodiaptomus tollingeri, sp. nov. 

(Plate X', fig. 8.) 

Examples of both sexes were present in the Chilka Lake 
collection and in a collection from Port Canning in the Gangetic 
delta. 

~ Total length = r·34 mm. 
The proportional length of cephalo-thorax and abdomen-

60 : 40 = 100. 

The head and 1st thoracic segments are fused as are also 
thoracic segments 4 and 5. The anterior extremity presents a 
uniformly rounded forehead and the rostrum consists of two 
short stout spines. 

The posterior thoracic margin is armed with a single spine 
situated towards the dorsal surface and ventro-Iaterally there 
is a rounded proj ection fringed with hair. 

The abdomen consists of four segments,. having with the furca 
the following proportionallength~ :-

33 : 19 : 19 : 9 : 20 = 100. 

The first three segme~ts are each furnished with a row 
of spines along the dorsal part' of th~ posterior nlargin, and in 
addition the 1st or genital segment bears a transverse row· of 
needle-like spines across the ventral aspect anterior to the genital 
opening, aQd two transverse rows of fine spinules on the dorsal 
surface. The furcal rami are symmetrical and bear five setae, of 
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which the central or 3rd one is expanded proximally to form 
a spear-sha.ped base as in P. binghami 9 

Mature females carry a pair of egg-sacs each containing 7 or 8 
ova. 

The 1st antennae.-When folded back the antenna reaches to 
the posterior end of the genital segment; it consists of 21 segments, 
having the following proportional lengths :-
Segments I : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9: 10 : I I : 12 : 13 : 14: IS : 16 : 17: 

60 : 43 : 19 : 26 : 24 : 39 : 24 : 24 : 34 : 49 : 55 : 62 : 64 : 64 : 65 : 6 I : 48 : 
I 8 : 19 : 20 : 2 I . 

48 : 52 : 59 : 70 = 1000. 

The 2nd antenna has the form usual in this genus, but 
reserrlbles that of P. hickmani in that it is armed with a row of fine 
spines on the ternlinal segment of the endopodite. 

The maxiUiped consist~ of the usual two ba.sal segments and a 
terminal portion of five s~gments. 

Basal I is provided with a stout spine-like seta at its distal 
end. Basal 2 bears 3 setae on its margin and is armed with a 
palisade of needle-like spines. 

The 1st pair of legs have the usual structure, both exopod and 
endopod being composed of three segments. 

Basal! is armed with a row of spines on its external margin 
about the nliddle of its length; exopod I bears a spine which 
projects as far as or a little beyond the distal end of the seglnent; 
exopod 2 is unarmed; exopod 3 bears two needle-like marginal 
spines and a delicate end-spine which is not quite as long as 
exopod 2 and 3 together. 

The endopod reaches to a point a little beyond the middle of 
exopod 3. 

The 2nd pair oj legs.-Basal I bears two transverse rows of 
spines on its outer margin and basal 2 bears a few scattered 
spines externally. 

The 3rd pair of legs.-There is a row of spines on the proximal 
part of basal I, and a few spines distally on the same segment. 
Basal 2 bears three or four spines. 

The 4th pair of legs.-'l'here is a transverse row of spines 
·on basal I near the distal margin, but basal 2 is unarmed. 

The 5th pair ojlegs.-Each consists of a three-joi l1ted exopod 
only. The 1st segment bears a few small spines on its outer 
border about the n1iddle of its length and is armed internally with 
an oblique row of spines. The 2nd seglnent is produced at its 
distal internal angle.in a lall1elliform process which terminates in a 
sharp point: externally. there is a single small needle-like spine. 
The 3rd segment bears three spiries and is l)roduced externally in 
a bluntly rounded process: of the three spines, the outer is 
long and curved and ill length is nearly equal to the whole limb; 
it is finely serrated along both borders: the middle spine is straight, 
.about. half the length of the outer one and is serrated on both 
margins: the inner spine is somewhat curved and is short and 
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stout with coarse serrations on its inner, and fine teeth on its outer 
border. 

Specimens from the Chilka Lake differ slightly from the above 
description which is taken from Port Canning specimens. They 
are slightly' smaller and on the 2nd segment of the 5th pair of legs 
there is a corona of fine spines on the external part of the distal 
margin. 

d' Total1ength = 1·20 mm. 
Proportional1ength of cephalo-thorax and abdomen-

63 : 37 = 100. 

The cephalo-thorax resembles that of the ~ The abdomen 
consists of five segments: the 1st segment is short and unarmed: 
the 2nd and 3rd segments are armed with a complete circle of 
spines around the posterior margin and in addition bear a trans­
verse row of spines on the ventral surface: the 4th segment bears 
only the distal ring of spines and segnlent 5 is unarmed. 'the 
proportional lengths of the abdominal segments and furca are 
as foNows:-

I3 : 20 : I9 : 17 : 9 : 22 = 100. 

The furcal rami are symmetrical and bear five setae of which 
the 3rd resembles the others- and is not expanded as in the ~ . 

The 1st antennae.-That of the left side is unmodified as in 
the ~ : the segments have the following proportions:-
Segments I : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9-: 10: 11: 12: 13: 14: 15: 16: 

65 : 54: 19: 32 : 38 : 22 : 24 : ~7 : 27 : 43 : 54: 59: 65: 65 : - 65: 59: 
17: 18 : 19 : 20 : 21. 
48 : 48 : 51 : 59 : 76 = 1000. 

On the right side the antenna is modified to form a grasping 
organ: the segments have the following proportional lengths :-
Segments 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8-10:- 11 : 12 : 13 ; 14 : 15 : 16 : 17 :-

75 : 53 : 22 : 19 : 19 : 19 : I I: 68 : 19 : 26 : 30 : 64 : 64 : 68 : 56: 
18 : 19 : 20-21. 
113 : lOS: 16g = 1000. 

Segments 13 to 17 are considerably swollen; segment 17 
bears a tooth-plate that extends the whole length of its upper 
margin and overlaps the succeeding segment; segment 18 is armed 
with a tooth-plate that terminates distally in a sharp point; 
segment 19 bears two spille .. like tooth-plates, of which the 
proximal is about half the length of the distal, and this latter ex­
tends to the extreme litnit of the segment. 

All tooth-plates are stained a brown colour. 
The 2nd antennae, mouth-parts, and swimming legs are as 

in the 9 
T he 5th pair of legs.-The right leg consists of four segments: 

the Ist segment (basal) is ploduced internally in an angular 
projection bearing at its internal angle a double process, the outer 
part rounded and the inner truncated and provided with a seta. 
Exopod I is produced at its distal external angle in a prominent 
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spine· exopod 2 is much dilated and bears a few spines on both 
inter~al and external margins; exopod 3 in shape closely resembles 
the corresponding joint in P. lobipes; about the middle of its 
length it is dilated the dilatation being fringed distally with spines, 
and it terminates in a long curved simpl~ process. 

The left leg consists of only three joints: of these the 1st 
(basal) bears a row of spines on its external margin and internally 
is produced into two processes which represent the remains of the 
endopod-the innermost is long and simple and the outer process 
is a broad flat plate terminating in two spines. Exopod I is 
provided with a row of needle-like spines on the proximal part of 
its inner margin, and externally it is produced at its distal end in 
a short stout spinous process, while the distal border is armed 
posteriorly with a row of spinules; exopod 2-3 (the terminal 
segment) bears a row of needle-like spines on the proximal part of 
its inner margin and externally it carries a large doubly-serrated 
spine; the terminal part of the joint is bent sharply on itself and 
terminates in three unequal processes. 

Pseudodiaptomus annandalei t sp. nov. 

(Plate X, fig. 9.) 

Examples of both sexes were present in the Chilka Lake 
collection. I have much pleasure in dedicating this species to 
Dr. N. Annandale, the Director of the Zoological Survey of 
India. 

~ Total length = 1'18 111m. 

Proportional length of cephalo .. thorax and abdomen-
7I : 29 = roo. 

The head and first thoracic segments are fused, as also are 
thoracic segments 4 and 5: the forehead when viewed from 
above forms a sharply rounded prominence: the rostrum consists 
of two spinpus processes. The posterior thoracic margin is rounded 
and is armed with a comb of 6-8 coarse curved teeth, and the 
la~t thoracic segment also bears laterally a double row of small 
spInes. 

The abdomen consists of fonr segments; of these the 1st 
is very nearly symmetrical and is produced on either side in 
a large recurved spine, but there are no spines on the posterior 
margin; segment 2 is armed with a row of very small spines on the 
posterior margin dorsally; segment 3 is armed with a corona 
of .spines on the dorso-Iateral part of the posterior border, which 
sptn.es are somewhat larger laterally than on the dorsal surface. 

The furcal rami are symmetrical and bear five setae which are 
short and stout and the 3rd seta is much dilated: all the setae 
an? the inner margin of the furcal rami are fringed with bristle-like 
haIrs. The proportional lengths of the abdominal segments and 
furca are as follows:-

40 : I4 : 14 : 9 : 23 = roo. 
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Mature females bear two egg-sacs each containing 6-8 ova. 
The 1st antenna when folded back reaches to the posterior end 

of the genital segment of the abdomen. It consists of 2 I segments 
having the fonowing proportional lengths :-
Se ments 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10: 1 I : 12: 13: 14: 1 S : 16: 

g 65 : 44 : 22 : 3I : 31 : 44: 22 : 22 : 31 : SI : 57 : 6I : 63 : 62 : 65 : 57 : 
17 : 18 : 19 : 20 : 21. 

48 : 5 I : 5 I : 57 : 65 = 1000. 

All the antennal setae appear to be bristle-like and devoid of 
plumose hairs. 

The 2nd antenna is similar to that of P. hickmani. 
The maxilliped consists of two basal joints and an end portion 

of 5 segments. Basal I bears distally a stout serrated spine; 
basal 2 is fringed with a palisade of spines. 

The 1st pa£r 01 legs.-Basal I is armed with a transverse row of 
small spines on its external margin, and a second row about the 
junction of the proximal and middle thirds of the segment; basal 
2 also bears an oblique row of spines. The exopod and endopod 
are each of three segments; exopod r bears a small lnarginal seta 
that barely reaches to the distal end of the segment. 

The 2nd and 3rd pair ollegs.-Basal 1 bears a transverse row 
of spines on the proximal part of the outer margin; basal 2 bears 
a longitudinal row of spines on its outer margin. 

T he 4th pair of legs.-Both basals are devoid of spines. 
The 5th pair ollegs.-·-Each consists of a three-jointed ramus: 

the ~st segment bears a row of spines on its outer surface: the 2nd 
seg,ment is armed at its distal external angle with a single marginal 
serrated spine, and there is no trace of any internal lamelliform 
pr9cess such as is found in P tollingeri and P. lobi pes: the 
3rd segment hears a small marginal spine and three end spines, of 
which the outer is by far the longest and stoutest and is serrated 
on both margins. 

cjI Total length = 1'09 mln. 
Proportional1ength of cephalo-thorax and abdomen-

67 : 33 = roo. 

The male appears to differ very considerably from the female 
for the posterior thoracic margin is rounded and is totally devoid 
of spines, with the single exception of a small spine situated 
towards the dorsal end of the posterior margin. The abdomen 
consists of five segments. having with the furca the following 
proportional lengths :-

I I : 22 : 20 : 17 : 9 : 2I = 100. 

The 2nd, 3rd and 4th segments are each armed with a com­
plete circle of spines on their distal margins and in addition 
the 2nd segment also bears a transverse row of small spines on both 
dorsal and ventral surfaces. The furcal setae are coarsely fringed 
as in the ~, but the 3rd seta is not expanded: th ere is a 
very small dorsal accessory seta. 
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The 1st antennae.-'i'hat on the left side is unmodified and has 
the following proportional1engths of the segments :-
Segments I: 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10: II : 12 : 13: 14: IS : 16: 

65 : SS : 2S : 30 : 30 : 42 : 20 : 20 : 30 : 38 : 50: 55 : 62 : 63 : 65 : 58: 
17 : 18 : 19·: 20 : 2 I. 

47 : 55 : 55 : 60-:-7S. --- 1000 

The right antenna is as usual modified to form a grasping 
organ: the various joints have the following proportional 
lengths :-
Segments I : 2 : 3 : 4 : 5 : 6 : 7 : 8-9: 10 : 11 : 12 : 13 : 14: 15 : 16: 17: 

68 : 50 : 17 : 14 : I 5 : 13: 9 : 50: I 5 : 20 : 22 : 26 : 64: 57 : 61 : S 7 : 
18 : 19 : 20-21. 

128 : 117 : 194 = 1000. 

The "endabschnitt Jt consists of two joints only and the 
knee-joint lies betw.een segments IS and 19: segments I3 to 17 are 
swollen; segment 17 bears on its anterior margin proximally a 
rounded chitinous· plate; segment IS has a tooth-plate which 
extends· for f of the length of the segment; segment 19 bears two 
spine-like tooth~plates, the proxinlal being short and armed with 
curved teeth. 

The 2nd antennae, 1nouth-parts and swimming legs are similar 
to those of the ~ 

The 5th pair ollegs.-The right leg consists of three segments. 
Exopod I is produced internally in a spinous process and is armed 
with a transverse row of spines on its outer margin; exopod 
2 is prolonged internally in a lamellifornl plate bearing two spine­
like processes, a proximal short and claw-like and a distal one much 
longer and straight; exopod 3 is curved, terminating in a sharp 
point and bears a single seta on its inner margin. The left leg 
consists of three segments; exopod I is produced internally in 
a large irregularly triangular plate; exopod 2 is produced inter­
nally in a stout spinous process at the base of which is a short 
stout spine; exopod 3 bears a serrated spine on its outer margin 
and terminates in two sharp chitinous teeth. 

Pseudodiaptomus binghami t Sewell. 

Associated in the Chilka Lake collection with large numbers of 
P binghami ~ and a few examples of P. lobipes were several 
unknown males. The female P. binghami was described by 
me from a collection made in the. Rangoon River estuary, and I 
believe that the following form is the hitherto unknown c!' of this 
species: 

ci' _ Total length = 0·S6 mm. 
Proportional1ength of cephalo-thorax and abdomen-

64-5 : 35-5 = 100'0. 

The. head and Ist thoracic. segment are fused, as also are 
thoracic segments 4 and 5. The forehead presents a uniform 
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rounded curve. The posterior thoracic margin is rounded and is 
armed towards the dorsal surface with a single spine. 

The abdomen consists of five segments, which have with the 
furca the following proportional lengths:-

I I : 20 : 18 : 18 : 9 : 24 = 100. 

Segments 2~ 3 and 4 are -each provided with a ring of spines 011 

the posterior margin. 
The furcal rami are synlmetrical: the 3rd seta is not enlarged 

in this sex-a condition that is also found in P. annandalei and 
P. tollingeri. 

The 1St antennae when folded back reach to the posterior 
thoracic margin. The left antenna is unmodified and resem~1,es 
that of the ~ I give below the proportional lengths of the various 
segments, and, as in my original description the terminal joints 
were missing, I also give the proportional lengths of the various 
segments in the corresponding appendage of the female for purposes 
of comparison. 
Segments I : :;I : 3 : 4 : 5 : 6 : 7 ! 8 : 9 : 10: 1 I ~ 12: 13: 14 ~ l5: 

cI 78 : 52 : 23 : 32 : 33 : 45 : 23 : 23 : 26: 39: 46 : 52: 58: 58: 62: 

¥ 78 : 39 : 19 : 28 : 28 : 39 : 22 : 22 : 28 : 39: 48 : So: 59: 62: 64 : 
16 : 17 : 18 : 19 : 20 : 21. 

c! 58 : 49 : 52 : 55 : 58 : 78 = 1000. 

~ 62 : 53 : 56 : 59 : 67 : 78 = 1000. 

The right antenna is as usual modified; the various segments 
have the following proportional lengths :-
Segments 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8-9 : 10 : II : 12: 13: 14: IS: 16: 17: 

8~ : 55 : 20 : 17 : 17 : 14 : 20: 31 : 27 : 2 I : 21 : 31 : 62 : 68 : 75 : 62 : 

18: 19 : 20-21 
- 1000 103 : 103: 171 - • 

Segment 17 bears a tooth-plate which overlaps the proximal 
-end of the following segment; segment 18 bears a tooth-plate; 
segment 19 bears two teeth plates. The tooth"plate on segment 
17 is unarmed; that on segment 18 has rounded cusps and the 
tooth-pIa te on segment 19 bears spine-like teeth on its proximal 
portion only t the distal part being smooth. 

The 2nd a11.tennae, mouth-parts and swimming legs ate identical 
with the corresponding appen.dages of P. binghami ~ 

The 5th pair 01 legs very closely resemble those of P. lobipes 
with which this form \vas associated in the collection. The 
right leg: basal 1 carries a rounded eminence on its margin; basal 
2 bears a similar projection; exopod I is produced in a long spine 
which is serrated on its inner margin only; exopod 2 is produced 
internally in a blunt chitinised tubercle; exopod 3 is curved and 
slender; its inner margin is produced about the middle of the 
length of the segment in a flattened plate, which at its upper angle 
bears a small rounded tubercle; below the tubercle the margin 
is armed with a series of small spines and above it the distal 
margin bears 3 teeth; beyond this plate the distal part of the 
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segment is claw-like and is serrated on its margin. The left leg: 
basal I is produced in a long claw-like process, termilla ting in a 
point; exopod I bears a distal marginal spine; exopod 2 and 3 
forms a flattened leaf-like plate, broader than in P. lobipes and on 
the outer margin is a short sharp spine serrated on both borders; 
the inner margin of the plate is smooth. 

Family PONTELLIDAE. 

Genus Acartia t Dana. 

Acartia chilkaensis t sp. nov. 

(Plate IX, figs. 1-5.) 

Examples of both sexes were present in the Chilka Lake 
collection. 

g Total1ength = 0'75 mm. 
Proportional1ength of cephalo-thorax and abdomen-

74 : 26 = roo. 

The head and 1st thoracic segment are separate ~ thoracic 
segmen ts 4 and 5 are fused. The posterior thoracic margin is 
rounded and is armed with a series of small spines. 

The abdomen consists of three segments; of these the 1st and 
2nd are armed on the dorsal part of the posterior margin with 
a row of minute spinules. The furcal rami are symmetrical; 
the 2nd furcal seta is much longer but not any stouter than 
the rest; the 5th seta arises about half-way along the outer margin 
of the ramus. 

The abdominal segments and furca have the following propor­
tional lengths :-

39 : 19 : 17 : 2S = 100. 

The Ist antennae when folded back reach to the middle of the 
1st abdominal segment. The segments have the following propor­
tional lengths:-
Segments I : 2-6 : 7 : 8·10 : II: 12 : 13: 14: 15 : 16: 17: 18: 19: 20: 21 : 

5 I: 9S : 15: 5 I : 29: 36 : 29: 58 : 58 ': 36 : 55 : 70 : 58: 51 : 66: 
22 : 23 : 24: 25. 
48: 66 : 44 : 29 = rooo. 

Segments 16, 17 and 19 are all armed with a transverse row of 
minute spines on the distal part of the posterior margin. There 
are no spines on any of the basal segments. 

The 5th pair 01 legs.-These closely resemble those of A. 
centrura; the basal segment bears a long marginal seta, and the 
distal portion is dilated basally and is then produced in a curved 
spinous process with a small notch in the outer margin about the 
middle of its length. 

ci' Total length = 0.70 mm. 
Proportional length of cephalo-thorax and abdomen-

75 : 25 = 100. 
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The cephalo-thorax resembles that of the ~ 
The abdomen consists of 5 segmerits, having with the furca 

the following proportional lengths :-

10 : 3I : 20 : 6 : 14 : 19 = IOO. 

The abdominal segments are all devoid of spines and the 2nd 
furcal seta is not appreciably longer than the others. 

The 1st antennae.-This appendage when folded back does not 
quite reach as far as the posterior thoracic margin. The distal 
segments have the following proportional lengths :-

Segments 13 : 14 : 15 : 16: 17 : 18 : 19-21 : 22-25· 
37 : 43 : 3 I : 37 : 82 : 85: 85 : 159· 

Segment 17 bears a spine-like tooth.plate which projects 
beyond the distal border over the following segment; segment 18 
bears a palisade of fine needle-like spines on its anterior border; 
segment I9 bears two spine-like tooth-plates and carries a single 
long seta at its distal end. 

The 2nd antenna resembles that of A. centrura. 
The maxill1:ped resembles that of A. southwellt'. 
The 5th pair 01 legs.-The right leg forms the usual claw; 

basal I bears a stout seta; exopod 2 is produced internally 
in a roughly quadrilateral plate, and exopod 3 is curved and 
is armed with a spine on its inner margin and a terminal spine. 
The left leg: exopod I is produced internally in a rounded projec­
tion from the base qf which, arises a seta; exopod 3 is curved and 
rounded at the top and bears a long seta on its inner margin. 

Similar examples of the ci' were obtained in both collections: it 
is- interesting to note that the specimens from Cochin are somewhat 
larger than those from the Chilka Lake measuring 0'82 mm. 
in total1ength and furthermore the abdominal segments are armed, 
segments 2, 3 and 4 all bearing a row of minute spines on the 
posterior margin dorsally. As, however, the specimens agree in all 
other particulars, I am inclined to regard this as a local variation; 
a very similar state of affairs exists in specimens of A. southwetli 
obtained from the Gulf of Mannar and the Chilka Lake. 

Genus Acartiella, Sewell_ 

Acartiella gravelyi t Spa nov. 

(Plate IX, fig._7; Plate X, figs. 1,4 and 5.) 

Several examples, of both sexes, were present in the collection 
from Cochin. 

~ Total length = 1'4 mm. 

Proportional length of cephalo-thorax and abdomen-
62'8 : 37-2 = 100. 

The head and 1st thoracic segment are separate, as also 
are thoracic segments 4 and 5. 
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The anterior end of the head presents a uniformly rounded 
" forehead" and the rostrum is absent. The posterior thoracic 
margin is round'ed and unarmed. The abdomen consists of th·ree 
segments, of which the 3rd is extremely short, so short that it gives 
the appearance of a two-jointed abdomen. The furcal rami are not 
symmetrical, that on the right side being the longer, 

The abdominal segments and furca have the following relative 
lengths :-

35 : 41 : 5 : 19 = 100. 

The genital swelling forms a well-marked projection on the 
ventral aspect of the 1st abdominal segment. The 2nd furcal seta 
is stouter and considerably longer than the rest; the 5th seta 
arises from the external margin, at the junction of the middle and 
distal thirds of the segment, and there is a well-developed acces­
sory dorsal seta. 

The 1st antenna when folded back reaches to the middle of the 
2nd abdominal segment. As in other members both of this genus 
and of the genus Acartia, the proximal segments of the antenna 
tend to become .fused together: as the line of demarcation between 
segments frequently runs in a spiral round the antenna, the least 
change in position gives a totally different length measurement for 
any given joint. So far as I can tnake them out the following 
are the proportional lengths of the various segments in this . 
specIes :-
Segments I : 2-4 : 5-6 : 7 : 8-9 : 10: I I : 12 : 13-14 : 15 : 16: 17 : 18 : 19 : 20: 

53 : 120 : 37 : 42 : 50 : 32 : 24 : 26-: - 66 : 37 -: 79 : 55 : 55 : 63 : 50: 
2. I : 22 : 23 : 24 : 25. 
53 : 40 : 55 : 42 : 21 = 1000. 

Segments 2 to 4, 5 and 6, 8 and 9 and 13-1 4 appear to be 
fused together and segment IS is also partially fused with the 
preceding segrnent. Many of the segments bear oblique rows of 
fine hair-like spines on their posterior surface. 

The 2nd antenn.a has the same peculiar form as in A. tortani­
lormis (vide Sewell, 1912, p. 347 and pI. xxi, fig. 4). 

The mandible bears four teeth of which the 1st is separated by 
an interval from the remaining three as in A. tortaniformis. 

The maxilliped very closely resembles that of A. tortaniformis: 
the end joint bears the same four spinous processes, but the basal 
segment is armed with ~ row of 10-12 small spines instead of four 
large ones. 

The 1st pair oj legs.-Each consists of a two-jointed basal 
portion, a three-jointed exopod and a two-jointed endopod. Ex­
opod 1 and 2 are devoid of marginal spines; exopod 3 bears 
one long seta-like marginal spine and the usual end-spine. On the 
inner margins-.the segments of the exopod bear I, 1, and 5 setae 
respectively. 

The 2nd pair 01 legs.-The exopod is three-jointed; exopod I 

bears a small marginal spine and one internal seta; exopod 2 has 
no marginal spine but bears one internal seta; exopod 3 bears a 
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marginal and an end-spine and carries five setae internally. The 
endopod is two·jointed Endopod I bears two and endopod 2 

seven setae. 
The 31'd pair o/legs.-The basal portion is two-jointed. The 

exopod consists of three joints; exopod I bears a claw-like 
marginal spine and one seta; exopod 2 has no spine and one seta; 
exopod 3 bears one marginal spine, one end-spine and five setae. 
-The endopod is two-jointed, the joints bearing 2 and 7 setae 
respectively. 

The 4th pair 0/ legs.-The basal portion is two-jointed. The 
exopod consists of three joints; exopod I bears a claw-like mar­
ginal spine and one seta; exopod 2 bears a claw-like marginal 
spine and one seta; exopod 3 bears a claw-like marginal spine and 
one end-spine, and there are 5 setae. The endopod is two-jointed; 
the joints bearing 3 and 7 setae respectively. 

The 5th pair o/legs.-Each consists of a basal segment bearing 
an external seta, and as is usual in this genus a single-jointed 
exopod and endopod. 

The exopod is curved and ends in a sharp point: about mid­
way along its external margin is a single small spine, and the 
distal fourth of the inner margin is finely serrated. The endopod 
is about! the length of the exopod and also terminates in a sharp 
point, and on the distal part of the external margin bears four 
teeth. 

d" Total length = 1'16 mm. 
Proportional length of cephalo-thorax and abdomell-

64.6 : 35'4 = IOO·O, 

The head and thorax are the same as in the ~ 
The abdomen consists of five segments and the furea: of the 

abdominal segments the anal is very short and the 2nd and 3rd 
are by:far the longest. 

The furcal rami are very slightly asymmetrical, the right 
ramus being slightly the longer: the furcal setae are similar 
to those of the ~ 

The proportional leogths of the segments and furea are as 
-follows :- . 

I I : 22 ; 2 I : I I : 3 : 32 = 100. 

The 1St antennae.- That of the left side is unmodified and re· 
sembles that of the female, though in several cases the segments are 
not as completely fused, thus rendering it possible to determine thE' 
lengths of individual segments :--

Segments 1 : 2-4 : 5-6 : 7 : 8 : 9 : 10: I I: 12:..!~: 14: 15: 16: 17 : 18 : 
44 : 103 : 33 : __ 18: 24 : 12 : 36 : 36 : 27: 36 : 36 : 4 1 : 84: 62 : 62: 

19 : 20 : 2 I : 22 : 23 : 24 : 25. 
68 : 54 : 56 : 47 : 59 : 44 : 18 = 1000. 

The right antenna is modified to form a grasping organ o' the 
'various segments have the following proportional lengths :- ' 
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Segments 1 : 2-4: 5 : 6 : 7 : 8-10: II : 12 : 13 : 14: 15 : 16 : 17 : 18 : 19-21 : 

41 : 120 : 35 : 17 : 18 : 1 I I : 23: 23 : 44 : 35 : 44 : 47 : 73 : 1 II: 108 : 
22-25· 

ISO = 1000. 

The knee-joint is situated between segments I8 and I9 and 
the " endabschnitt " consists of two joints only. Segments 2 to 4 
and 8 to 10 are fused; the I3th to 17th segments are somewhat 
dilated, though not markedly so; the I7th segment bears a tooth· 
plate which does not extend beyond the distal extremity of 
the segment; the 18th segment bears a tooth-plate and has two 
fang-like spines distally as in .. 4 tortanifor1nis, and the I9th 
segment ha~ two tooth-plates. All the tooth-plates are furnished 
with fine teeth. 

The 2nd antenna, mouth-parts, and swimming legs are similar to· 
those of the 9 

The 5th pair of legs.-Each leg consists of a single ramus. 
The right leg possesses four segments; of these the basal one 
is produced distally in a pair of rounded wing-like flaps, which 
overlap the proximal part of the next segment; the 2nd segment 
carries a single seta on its external margin; the 3rd segment bears 
a single seta on its internal margin, and the 4th distal segment is 
pointed and claw-like and bears a single seta on its inner margin. 
The left leg consists of the common basal segment and three free 
segments; the rst segment bears a single bristle externally; the 
2nd segment is armed with a small marginal spine distally on the 
externallnargin, and the terminal segment bears a single marginal 
spine on its external border, a small spine on its internal margin 
and terminates in tWd unequal spines. 

I have nluch pleasure in dedicating this species to Dr. F. H. 
Gravely, Assistant Superintendent, Zoological Survey of India, by 
whom the collection from Cochin was made. 

Acartiella major, sp. nov. 

(Plate IX, fig. 8 and Plate X, figs. 2, 3 and 6.) 

Numerous examples of both sexes were present in the Chilka 
Lake collection. 

9 Total length = r'41 mm. 
Proportional length of cephalo-thorax and abdomen-

67 : 33 = roo. 

The head and 1st thoracic segment are separate: thoracic 
segments 4 and 5 are fused. 

The head presents a rounded anterior surface, and the poster­
ior thoracic margin is rounded and unarmed. The rostrum is 
as usual absent. 

The abdomen consists of three segments, having with the 
{urea the followjng proportional lengths :-

39 : 31 : 8 : 22 = 100. 
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The 1st abdominal segment bears a slight rounded prominence 
posteriorly near the right border. . 

The furcal ~rami are symmetrical, and the furcal setae are five 
in number of which the 2nd is longer and stouter than the others. 

The r'st antennae.-The proportional lengths of the various 
~egments are as follows :-
Segments I : 2-4 : 5 : 6 : 7 : 8-9: 10: I I : _12-13: 14: IS: 16 : 17 : 18 : 19 : 

64: J08: 32 : 37 : 23: 44 : 23: 25 :' 71 : 34 : 37 : 44 : 57 : 57 : 71 : 

20 : 21 : 22 : 23 : 24 : 25· 
54 : S4 : 44 : 57 : 44 : 20 = 1000. 

There are oblique rows of hairs on segments 7 to 18 very like 
the rows of fine spines on the segments of the antenna in A. 
tortani formis. 

T he 2nd antenna is of the same form as in A. tortanilormis. 
The 1st and 2nd maxillae are as figured. 
The maxiUiped terminates in the usual segment bearing four 

long spines, but on the margin of the 1st segment there are only 2 

spInes. 
The 1st pair ollegs.-This appendage closely. resembles that of 

A. gravelyi but differs in that exopod 3 bears two fine hair-like 
marginal spines as well as the usual end-spine. 

The 2nd-4th pair of legs.--As in A. gravelyi. 
The 5th pair of legs.-Eacb basal segnlent carries a marginal 

seta; the exopod is long and curved, termi]Jating in a sharp 
point; the inner margin is serrated along the distal !, and on 
the outer margin is a single spine: the endopod is quite short, 
being only ! the length of the exopod, and it bears 2 or 3 teeth 
distally on its outer margin. 

(f Total length = 1'25 mm. 
Proportional1ength of cephalo-thorax and abdomen-

65 : 35 = 100. 

'I'he abdomen consists of five segments, having with the furcal 
rami the following proportional lengths :-

II : 21 : 18 : 9 : 5 : 36 = 100 .. 

The furcal rami are not quite symmetrical, the right one being 
sligh tly the longer: the furcal setae are as in the ~ 

The 1st antennae.-1'hat 011 the left side is unmodified as in the 
2 and its terminal joints have the following proportional1engths:-

Segments I I : 12 : 13 : 14 : 15 : 16: 17 : 18 : 19 : 20 : 21.: 22 : 23 : 24 : 2S. 
27 : 34 : 34 : 34: 34 : 48 : 62 : 66 : 70 : 52 : 55 : 39 : 55 : 39 : 20. 

'the segments are furnished with oblique rows of hairs as 
in the ~ 

'rhe right antenna is modified to for'm a grasping organ ~ 
segments I3 to I7 are somewhat expanded and the knee-joint 
is situated between segments 18 and I9. 'rhe·' endabschnitt " 
consists of two joints only; segments I9 to 21 an-d 22 to 25 
are fused together. 
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The proportional lengths of the end segments are as follows :­

Segments 13: 14 : 15 : 16 : 17: 18 : 19-2 1 : 22-25. 
45 : 48 : 41 : 4 8 : 57 : 123: log : 140 • 

Segment 17 bears a tooth-plate that slightly overlaps the 
iollowing segment; segment 18 bears a tooth-plate and is arnled 
with the usual two fang-like spines distally; segment I9-2I bears 
two tooth-plates,· both of them spine-like, the distal being much 
the longer and overlapping the next segment; segment 19-21 

also bears two setae, a terminal one and a small one about 
the middle of the length of the toothed surface. All tooth­
plates are provided with fine needle-like teeth; on the proximal 
plates these are long, but on the distal plate of segment 19-2I 

they are very short. 
The 5th pair of legs.-On the right side the basal joint is 

produced in a double flat process, the outer division being sharply 
pointed and the inner one rounded and wing-like. Each leg con­
sists of three segments having the form typical of the genus. 

On the right side exopod I bears a marginal seta; exopod 2 

bears a single internal seta and exopod 3 terminates in a sharp 
point and bears a single seta on its inner margin. 

On the left side exopod I bears a marginal seta; exopod 
2 carries a distal marginal spine, and exopod 3 bears one marginal 
spine and three end-spines. 

AC4rtiella minor t sp. nov. 

(Plate IX, fig. 6 and Plate X, fig. 7.) 

Examples of both sexes were present in the Chilka Lake 
collection. 

9 Total length = r·I4 mm. 
Proportional length of cephalo-thorax and abdomen-

67 : 33 : = 100. 

The head and 1st thoracic segment are separate and thoracic 
~egments 4 and 5 are fused. 

The forehead presents a rounded curved surface and the 
rostrum is absent; the posterior thoracic margin is rounded and 
devoid of spines. 

The abdomen consists of three segments, having with the furca 
the following proportional1engths :-

3 I : 20 : 26 : 23 = 100. 

The furcal ralni are asymmetrical, that of the right side being 
the longer; the ft1rcal setae are as in A gravelyi, the 5th seta 
arising from the external margin about the middle of the segment., 
while the 2nd seta is much longer than the rest. 

The 1st antennae.-This resembles that of A. gravelyi; when 
folded back it reaches to the middle of the 1st abdominal seg­
ment. 
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The various joints of the antenna have the following propor­
tionallengths :-
Segments 1 : 2-4: 5 : 6 : 7 : 8 : 9- 10 : II: 12-14: 15-16: 17: 18: 19: 20: 

46 : 101 : 38 : 19: 39 : 43: 58 : 37: 89 : 78 : 56: 58 : 68 : 52 : 
?JI : 22 : 23 : 24 : 25. 
54 : 43 : 58 : 43 : 20 = 1000. 

Segments 2 to 4, 9 and 10, 12 to 14 and 15 and 16 are 
respectively fused together. There are no spines on any of the 
segments. 

The 2nd antennae, mouth-parts and swimming legs are as in 
A. gravelyi. 

The 5th pair of legs have the form typical of the genus. 
The exopod is unserrated and is 3 to 4 times the length of the· 
endopod which is short and pointed and is unarmed. 

d". Total length 1·07 mm. 
Proportional length of cephalo-thorax and abdomen-

65 : 35 = 100. 

The head and thorax are similar to those of the ~. 
The abdomen consists of five segments, having with the furca 

the following proportional lengths :.-
10 : 20 : 16 : 10 : 6 : 38 = 100. 

The furcal rami are nearly, though not quite, symmetrical, 
the right ramus being slightly the longer. 

The 1st antenno.t.-That of the right side is modified to form 
a grasping organ. The proximal segments are so irregularly fused 
that it is almost impossible to determine their limits of demarca­
tion. Segments 13 to 17 are somewhat swollen, and the knee-joint 
lies bet'vveen segments 18 and 19. The" endabschnitt " consists 
of two joints. 

The proportional lengths ot the distal segments are as fol-
lows:-

Segtnents 13 : 14 : IS : 16 : 17: 18 : 19-21 : 22-25. 
47 : 4i : 47 : 47 : 66 : 109: 105 : 134· 

Segment 17 bears a tooth-plate that projects as a spine over 
the proximal end of segment 18; segment 18 bears a tooth­
plate and two fang-like spines distally; segment 19-2 I bears 
two spine-like tooth-plates of which the distal is much the longer 
and projects beyond the end of the joint; distally, segment 21 
bears a single long seta. All the tooth-plates are armed with fine 
needle-like teeth. 

'rhe left antenna when fblded back reaches to the hind end of 
the 3rd abdominal segment; it is unmodified as in the 2. The 
proportional lengths of the distal segments are as follows :-
Segments J I : 12 : 13 : 14 : 15 : 16 : 17 : I~ : 19 : 20 : 21 : 22 : 23 : 24 : 25. 

13 : 33 : 38 : 38 : 38 : 44 : 61 : 55 : 65 : 53 : 57 : 41 : 61 : 41 : 19· 

Tbe mouth-pa1'ts and swimming-legs are as in the ~ . 
The 5th pair 0/ legs.-The basal segment is produced on the 

right side in a single stout conical process which overlaps the 
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proximal end of exopod I. On the right side, exopod I is a stout 
segment bearing a single s~ta on its external margin; exopod 2 

bears a rounded prominence on its inner aspect about the middle 
of its length, from the summit of which a seta arises; exopod 3 is 
curved, tapering to a point and bears a single seta on its inner 
border. 

On the left side exopod I bears on its inner margin distally a 
single small spiniform process; exopod 2 bears a single small 
marginal spine -distally; exopod 3 bears a small spine on its outer 
border, on the inner margin is a single small seta, and terminally 
are three unequal spines. 

The original species of the genus A cartiella , ~4. tortaniformis 
(Sewell) was discovered in a collection from the Rangoon. River 
Estuary (Sewell, 1912, p. 346), and all these new species occur in 
similar localities where the water is brackish: it is interesting 
to note the association of Pseudodiaptomus binghami, Sewell, with 
Acartiella maior and minor in the Chilka Ifake collection, for 
the only other locality in which P. binghami has hitherto been 
found is the above-mentioned Rangoon River Estuary. 

The only truly marine form in this genus is A cartiella kentpi, 
Sewell, which occurs in the Gulf of M~nnar, and it is exceedingly 
interesting to note that this species in some respects tends to 
approximate to species both of the genus Tortanus, a purely marine 
genus, and of the genus Acartia in which many of the species are 
truly marine: thus in all other. members of the genus the 2nd 
antenna has the peculiar flattened form which I described and 
figured originally in my description of ,,4. tortani/or11tis (Acartia 
t()Ytani/orlnis, Sewell, I9 rz, p. 346 and pI. xxi, fig. 4), but in A car­
tiella kempi it presents the forIn commonly found in species of the 
genera Acartia and Tortanus; again the 5th pair of legs in 11. kern,pi 
rj'f i~ different in form from the corresponding appendage of other 
members of the genus in that it possesses a long process on the 
segment exopod I of the right leg} and further there is no process 
on the basal joint of the sa~e leg, a condition that approximates 
to that found in the genus 1'ortanus: as regards the length of 
the abdomen Acartiella kempi ~ nearly approximates to the genus 
~4cartia. The known forms of this genus fortn a distinct series in 
respect of the pr.oPJrtional length of cepbalo-thorax and abdomen} 
and I give the varying proportions below together with the propor­
tion in two species of A cartia :-

9 Species. Cephalo~thorax. Abdo111en. 
,,4 caytiella tortaniformis .. r' 5 
A cartieUa gravely i I· 7 
Acartiella 1naJoor J 

2'0 A cartiella minor 
Acartiella ken1,pi 
A cartia chilkaensis 
A cartia southwelli 

r·o 

ItO 

roo 

r"o 
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I give below an identification table by means of which the 
various species of the genus A cartiella can be distinguished from 
each other :-

I. (j and ~ 

II. (j and <:f 

III. A. ~ 

IIY B. (j. 

(a) 4th and 5th thoracic segments 
separate 

(b) 4th and 5th thoracic segments 
fused 

(a) 2nd antenna normal; Acartia-
like. . .. 

(b) 2nd antenna having the flattened 
form typical of the genus ... 

(a) 5th leg: endopod llength of exo­
pod and both serrated 

(b) 5th leg: endopod short, t length 
of exopod :-

(I) Exopod serrated on inner 
margin 

(2) Ex~pod unarmed 011 Inner 
margin ... 

(a) Basal of right leg produced in a 
si ngle process. 

(I) A short. triangular plate 
(2) A long narrow process 

(b) Basal of right leg produced in two 
processes, one rounded and the other 
triangular ... 

A. gravelyi. 

vide II. 

A. kempi. 

vide I II. 

A. tortaniformis. 

A. major. 

A. minor. 

A. minor. 
A. tortaniformis. 

A. 1najor. 
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EXPLANATION OF PLATE IX. 

FIG. I .-A cartz"a chilkaensis, sp. nov. ~ 1st pair of legs. 
, , 2. " " ) , 2nd-4 th pair of legs.-
I , 3. " " " maxilliped. 
'! 4." ') " 5th pair of legs 9 

5." " " 5 th pair of legs (jf. 

, , 6.-Acartiella 1ninor, sp. nov., 5th pair of legs d' 

" 
7. " gravelyi, sp. nov., ) th pair of legs d' 

, , 8. " major, Spa nov., 5th pair of legs d' 



Rec. Ind. Mus.,Vol.XVL 1918. 
Plate IX. 

R.B.S.S. del. 
D.Bagchi iith. 



EXPLANATION OF PLATE x. 

FIG. I.-Acartiella gravelyi, sp. nov., 2nd antenna. 
,,2. " maior, sp. nov., Ist maxilla. 

,,3. " " " 2nd maxilla. 
,,4. " gravelyi, sp. nov., maxilliped. 

,,5. " " ,,5th leg 2 

" 6. » ma1or, sp. nov., 5th leg ~. 

,,7. " mtnor,sp.nov., 5thleg ~ 

" 8.-Pseudodiaptomus tollingeri, sp. nov., 5th pair of legs d'. 

, , 9· , J annandalei J sp. nov., 5th pair of legs ~. 
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R.B.8o'S.del. A.Ohowdhal"Y lith. 



II NOTES ON THE INDIAN GLOW-WORM 
[LA111.PROPHORUS TENEBROSUS (Wlk )] 

By C. A. PAIVA, Ass1~stant, Zoological Survey 01 India. 

rRead at the Fifth Indian Science Congress, Lahore. January, 1918.1 

(With Plate VIII.) 

The present paper is based on personal observations made 
during the months of August, September and October, 19I7. 
Although tbe Indian glow-worm is quite common in most parts, 
especially during the rainy ,season, when snails, which form 
its natural food, abound, and although a good deal is known 
of the structure of larvae of the family and also something about 
their habits, no detailed account of the natural history of any par­
ticular species of Indian glow-worm seems to have been recorded. 
,A.s is well known, these creatures are entirely nocturnal in their 
habits and spend the entire day in a state of rest or sleep from 
which it is almost inlpossible to awaken them. As soon as the 
light hegins to fade they wake up from their slumber and wander 
forth in search of food. In their natural surroundings they are 
probably obliged to search a good deal before they find their food, 
as those. which I have had under observation, although supplied 
with a number of snails, always took s'ome time before they 
secured a snail each. They can walk rather fast and when in 
quest of food the head is protruded as far as possib1e with the 
antennae, which are retractile, extended to their fullest extent. 

My specimens were kept in breeding cages 12 "X 10" X 8" 
made of wood with perforated zinc sheeting and glass sides and 
door. Snails were constantly supplied to thenl. 

Description a/lull-grown larva. 

Length 60 to 65 nlnl. greatest breadth 19 mm. 
Shining black, a rather broad yellowish o('hraceous margin on 

the lateral areas of the thoracic and abdonlinal segnlents. The 
dorsal segments of the thorax and abdomen are composed of chitin­
ous, somewhat flattened plates, partially overlapping each other, 
that of the pronotum concealing the head. Head protrusible, 
shining black, flat above, with a deep, central, V-shaped emargina­
tion bordered with light brown on anterior margiu-; mandibles 
dark red, their inner areas black, very robust, curved, rather 
bluntly pointed, not overlapping each other t but in the earlier 
stages these overlap each other to a great extent and are acutely 
pointed apically, base of mandibles broad with a strong blunt 
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tooth on inner margin, just below this tooth on the upper, 
flattened part of the mandible there is a patch of dense, silky, 
recumbent light brown hairs, a shallow groove on the inner margin 
of each m~ndible along its attenuated portion, mouth light brown 
with two brushes of silky hairs interspersed with a few spinose 
hairs visible only from above. Antennae three-jointed, basal 
joint' whitish, very stout, a little shorter than second which is 
longest, second joint whitish with a dark line. on its inner area, 
third joint very short, light brown, a few stiff t brown hairs at 
the apex of the" second and on the third joint. Eyes very small, 
situated a little within the lateral margins of the head, almost 
imnlediately behind the bases of the antennae. Pronotum black, 
with two longitudinally oblique, discal fasciae, broadened anteriorly 
and narrowed posteriorly, extending from the anterior margin to a 
little before the middle of the disk and the lateral margins broadly 
yellowish ochraceous ~ lateral and posterior areas of disk rugoS'e, 
anterior margin rounded, lateral margins oblique, the siqes s~ightly 
recurved, posterior lateral angles rounded, the posterior margin 
slightly concavely sinuate near middle, a narrow longitudinal 
5ulcation on middle of disk which extends nearly throughout 
the dorsal segments, a rather deep J oblique depression on each 
side of central area of disk; meso~ and metanotum broader than 
pronotum, discally black and strongly rugose, with some pits 
or depressions, lateral areas similar in colour to those of pronotum, 
lateral margins almost straight, posterior margins very slightly 
conca vely sinuate. A bdome~ with the first seven segnlents black, 
the' greater part of their posterior lateral areas broadly yellowish 
ochraceous and their lateral and posterior areas faintly rugose, the 
posterior margins of the sixth and seventh seglnents are broadly 
concavely sinuate, their posterior lateral angles being obtusely 
rounded, eighth segment much smaller than preceding segments, 
black with a whitish patch on each antero-Iateral area, ninth segment 
almost e~tirely black with a very fine pale yellow line bordering 
its posterior margin, which is almost senlicircular, its lateral 
margins rounded. Underside black with the head beneath light 
brown, margined with black. Membrane connecting sternal seg­
ments milky white. The ventral surface of each of the second ab­
dominal segments to the ninth bears fout longitudinal ridges, each 
ridge being furnished with a brush of short stiff brownish hairs or 
bristles, which are easily broken off. A cl~ster of soft filamentous 
processes, which can be protruded at will, situated at the apex 
of the abdomen. 'rhe use of this appendage is explained on 
p.22. 

The first larva that attracted my attention was one brought 
by Dr. N. Annandale from Rambha, in the Ganjam district of the 
Madras Presidency in August, I9I7. As soon as it woke up from 
its day's sleep it protruded its head about a quarter of an inch 
beyond the pronotum and commenced walking quickly about 
the floor of the cage in search of a snail. On finding a snail it 
examined it carefully and if it found that the snail had retracted 
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itself into its shell it sat on the shell with its head towards the 
opening and waited till the animal emerged in order to find out what 
was on top of it. The moment the snail appeared the larva made 
a sudden grab at its body and if it succeeded in obtaining a firm 
grip it allowed its head to be dragged in by the snail until it could 
go no further, then it commenced its meal, at first coiling itself 
round the shell and then lying on one side with the she11 between 
its legs. It moved its mandibles sideways continuously while 
it fed. This operation lasted till there was nothing left of the 
snail and sometimes occupied a couple of hours. Often when a snail 
was on the move it was attacked by the larva, but either out 
of self-defence or from the result of a bite withdrew itself into its 
shell and secreted a quantity of frothy matter, which the larva 
invariably sucked up. This, however, did not prevent the larva 
from continuing its attack, for as soon as it cleared this frothy 
secretion it inserted its head into the shell, seized the snail, and 
gradually devoured it. Occasionally it threw out some part of the 
snail's body, and in one instance I sa\v it come back to the 
spot where it had thrown out some refuse, as it were .. and eat 
up what it had a moment ago apparently rejected. 

The number of small snails (M acrochlamys indica) usually de­
voured in one night was about four, but on one or two occasions I 
found two empty shells of a small-sized A chatina lulica besides 
four smaller shells. It is doubtie-ss the case that these creatures 
spend the whole night either eating or searching for food, for 
at half past fottr one morning I saw the larva walking about 
the cage with 'its luminous organ glowing very brightly as if 
it were looking for food. It may also have been possible that it 
was looking for a place of repose for the day. 

On the 17th August at about 8.30 P.M. after I had put out all 
the lights I approached the cage stealthily .. with a candle which I 
lit quickly. I found the larva standing with its fore-legs resting 
on the side of a watch-glass containing water. Its head was exten­
ded up to the water's edge and its mandibles and palps were being 
moved rapidly to and fro in the water. This went on for some time 
and though I placed the lighted candle inside the cage in order to 
watch it more closely, the larva did not seem to be affected. It oc­
casionally thrust its head further into the water, moving it from side 
to side all the time. The manner in which the larva cleaned itself 
was very il1teresting. It usually rested its fore-legs on the receptacle 
containing water and protruded its head to its fullest extent 
into the water and moved its mandibles and palps rapidly to 
and fro. After some time it left the water and walked ~ way a short 
distance where it lay on its side and rolled itself up. It appeared 
as if it were preparing to sleep after having had a drink of water. 
But this was not the case. It had been busy with its toilet. 
Having completed washing its mouth-parts in the water it 
now laid down to clean its body. It extended the filatnentous 
appendage at the posterior end of its body, consisting of a number 
of soft, slender, retractile, sticky-looking objects which form 
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a sort of brush when extended; this was pressed closely first 
against each ventral segment, being drawn in its expanded 
state across the segment. After each segment had been cleaned 
this organ was retracted only to be placed on the next and 
succeeding segments, until all, but the one bearing the orgall, were 
cleaned. This process of cleaning was applied to every part of the 
body in turn, always beginning from the anterior part, First the 
centre of the ventral segments was cleaned, then the right and left 
lateral areas. Having cleaned the' underside it moved off to 
another spot where it remained in a standing position and cleaned 
the dorsal segtnents. The only segment it could not clean was the 
apical one of the abdomen as it could not be reached. After hav­
ing finished cleaning its body thoroughly it went back to the water 
and appeared to drink, as its jaws and palps were almost station­
ary. I left the cage in perfect darkness for a quarter of an 
hour. When I retur.ned I found the larva perched on top of 
a small stone, which was lying at the bottoln of the cage, 
apparently asleep. I left it thus for the rest of the iJight. By the 
morning of the 21st the larva had dug a round hole about an inch 
and a half in diameter in th~ soft earth at the' bottom of the cage, 
adjoining a small stone on which I had seen it perched the -night 
before. In this hole it coiled itself up and remained so for the rest 
of the day. During the night of the 2Ist it began to enlarge th'is 
hole and by the morning of the 22nd it had gone well under the 
earth, Through a small hole the larva could be seen. It was still 
in its larval state. All the snails in the cage were thrown away. 
At 7.15 P.M. the same day the larva commenced to close up the 
opening through which it could be seen and which had been used 
for the purpose of throwing out mud excavated from the interior 
of the hole. Small quantities of earth were held between the man­
dibles and carried towards the o'pening. The earth was gently 
stuck into the side at the bottotn of the hole; gradually it was 
carried to the top of the hole; on reaching the opening it was 
thrust with some force against the side, which caused the earth 
at the top to fall inwards, but just sufficiently to' diminish the size 
of the opening. Continuing in this manner the larva succeeded in 
closing the opening entirely. It was now completely enclosed in its 
"dug:-out." By the morning of the 23rd it had gone further 
under the earth and could be seen asleep through a large opening a 
little distance away from the one which it had closed up the 
night before. Apparently it had spent the night either in in­
creasing the size of its c, dug-out " or in going further'uriderground t 

the large opening having been made for the purpose of placing 
the excavated earth outside. At 7 P.M. on the 23rd it was still 
asleep_ The light 9£ a candle made it glow faintly, but it did 110t 
move. On the morning of the 24th it was in the same position 
as on the night before. At about 4 P. \1. on the 24th it glowed 
for a short time. On the windows being opened it ceased to 
glow. By dusk it commenced to close up the- opening which 
was accomplished in the sarne manner as explained befo;e. On 
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the 25th it could not be seen at all. On the 26th some earth was 
removed by lne causing an opening through which it could be seen 
lying perfectly still on its side. In. order not to disturb it I placed 
a small stone on top of the opening. On the 27th I touched 
the larva with a match stick, which it seemed to resent as it 
moved and glowed. The opening was left uncovered from 5 
to 8.30 P.M. during which time it glowed continuously. Nothing 
took place on the 28th and 29th. On the morning of the 30th the 
doors of the room were all closed and the room was in perfect 
darkness. I removed the stone which covered the opening and a 
faiut glow was visible. which gradually died away. Noise of any 
kin4, even talking, caused it to glow, though very slightly. 
In the evening I in~roduced another similar larva into the cage. 
This larva was sent by the Deputy Comnlissioner of Angul J Orissa. 
It appeared much larger than the other which had hidden itself 
in a" dug-out." The Angul larva behaved in exactly the same 
manner as the one frorn Rambha, devouring snails every night, 
having no regard to size or species. Nothing of special interest 
happened till the 5th September, when I noticed an empty shell of 
M acrochlanzys stuck at the entrance of the" dug-out" in which the 
Rambha larva was. I removed the shell and found that the larva 
had changed its position and appeared to occupy more room than 
it had done during the past \veek or two inside its "dug-out." It 
also appeared as if it had eaten the snail, the shell of which was at 
the opening. {Jp to 6th September the two larvae were in 
one ·~age. On this day after dusk the larva from Angul walked 
about the cage and in its \vanderings it came across the en­
trance to the 'c d ug-·out" of the other larva. It stopped a 
while at the entrance, peered into the "dug-out:' and on seeing a 
light inside, it remained quite still with the anterior portion 
of its body almost covering the opening. The larva in the " dug­
out" glowed all the time, sometimes nlore brightly than at 
others. This, however, did not scare.a\vay'the Angullarva, which, 
~fter a while J began to make its way into the "dug-out." Pre­
sunling that this would terminate in one larva eating the other, 
I pulled the Angul larva a way. The other larva had in the 
meantime protected itself from attack by turning its dorsal surface 
towards the opening of the "dug-out," thus offering a hard 
surface to the Angul larva in case of attack, and also barring 
the entrance to the" dug-out." Once pulled away the Angullarva 
did not further attempt to enter the abode of the other larva 
although the opening was left open all night. As an alternative it 
seized a medium-sized Achatina fultca, this being the second 
specimen of that species \vhich it had eaten during the 6th. 
On the 7th September the Angul larva was placed in a separate 
cage. On the evening of the 8th I found the hole, in which the Ranl­
bha larva had been, .ernpty. It (the larva) had changed its skin, 
which I afterwards discovered, was its last but one moult, and now 
appeared much larger. On leaving its" dug-out" it went forth in 
search of food. I had left a medium-sized A chatina in the 
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cage and it was not long before it commenced devouring it. 
Inside the "dug-out" were pieces of its cast skin, and on the 
side, at the furthest end, two of the largest dorsal plates were 
stuck hard up against it. On the 9th there were no snails 
left from the supply put into the cages on the 6th. On the 
loth some large specimens of Achatina were put into the cages. 
These larvae seemed to prefer the larger snails, but if they 
were unable to overcome these, they readily de,"oured the smaller 
-ones. At about 9 P.M. on the roth the Angullarva was observed 
digging a hole in the soft earth at the bottom of its cage. Thi~ 
was accomplished by small quantities of earth being carried 
bet\veen the mandibl~s and deposited some distance away from the 
hole. On the first night the hole was not cOlllpleted, only a slight 
depression having been made in which the larva passed the night 
and where I found it on the morning of the 11th. After sunset on 
the 1 Ith both larvae walked about their cages, presumably looking 
for food. The .. t\ngullarva did not devour any snails, but tried either 
to get under a very large A (hatina or to get hold of its body but 
the snail was too tough to allow the larva to fix its jaws in its 
body. The earth at the bottom of the cages appeared very 
-dry, so I poured some ,vater on it and as soon as the larvae found 
everything around then1 in a moist condition. they each left 
off what it was doing. The Angnllarva's attempts having proved 
ltnsuccessful, it gave up attacking the large Achatina and be­
took· itself to its pit or depression where, after cleaning its 
body, it retired for the night by 9.30 P.M. 'l'he Rambha larva 
took advantage of the water in its cage and began to clean itself. 
,On the 12th this latter larva had managed to overcome a 
large A chatina, which it devoured. During the night the Angul 
larva had dug itself well under the soft earth. This was done in 
precisely the same manner in which the Rambha larva had 
·done preparatory to moulting. Nothing worthy of note took plac~ 
from the 13th to the 20th, the Rambha larva continued to 
eat and the Angul l~rva relnained hidden underground. On 
the 2Ist morning I made a small opening on the top of the .( dug­
out" in which the Angul larva was, and I saw it still in its 
larval state. I covered up this opening with a tin cover so as to 
'shut out all light. At 7.30 P.M. I uncovered the opening and 
found that the Angul larva had cast its larval skin and the 
creature now appeared almost milk white, the only visible 
black spots being the stigmata situated on the segtnent containing 
the luminous organs. The insect ~7as now very sluggish and 
though handled a good deal with a tea-spoon, in order to 
-secure the cast skin intact, it did not attempt to protrude its head 
or even move its legs. It glowed very brightly when touched. 
'This was the pupal stage. On the 22nd the pupa was in the same 
'state and its glow was now continuous. It remained so till 
the 27th when it cast its pupal skin between 3 and 4 P.:rvr. 
The pupal skin is quite different to the last larval skin. The 
last larval skin resembles the larva exactly, both in texture 
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and appearance, while the pupal skin is quite flimsy and trans­
parent throughout. Both these skins were carefully removed and 
are preserved in the collection of the Zoological Survey of India. 

After casting its pupal skin the insect became quite sluggish and 
did not seem affected by being handled. It did not attempt to 
walk. It lay quietly on its side and glowed only when touched 
or when any loud noise was made. Its glow, however, did not 
last long. The Rambha larva continued to eat snails from the 
23rd to the 27th, until it gradually decreased its food to a single 
snail a night. It now refused to touch even the smallest snail. 
At about 6-I5 P.M. on the 28th the insect from Angul, which had now 
been transformed into an adult female Lamprophorus emerged from 
its" dug-out" and took up its position near one of the sides of the 
cage. Here it lay slightly on one side and turned up the posterior 
end of its body and glowed very brightly. On a light being shone 
on its cage the glow of the insect gradually died out and it com­
menced to walk round the cage. It made several attempts to get 
out of the cage, but finding no exit, it tried to get under a stone 
in the vain hope of finding an opening there. Seeing it so restless 
I placed the cage on an exposed window sill. Had there been 
any males of its species flying in the neighbourhood they would 
ce: tainly have been attracted to the cage by its bright glow, 
although the moon was shining brightly and the skies were 
clear. On the morning of the 29th the female had got under 
a tin cover which was placed in the cage, and remained there 
for the rest of the day. Its milky colour had now changed to a 
very pale ochraceous on the middle of the first nine dorsal seg­
ments, the margins of which were pale yellow. The dorsal plates 
now appeared more flat than rounded. The ventral surface 
remained creamy white. The adult female cleans itself in the 
same manner as does the larva. Up to the 12th October the 
female had walked about the cage every night exhibiting its li~ht 
at intervals in different parts of the cage. On one occasion I opened 
the door of t.he cage and it imnlediately walked out. After going 
a short distance it stopped, turned up the posterior end of its body 
and began to glow very -brightly. Having glowed for a fe\v 
minutes it attempted to go further off, b~t I put it back into its 
cage and it kept on glowing at various parts of the cage. It ate 
nothing, although a number of snails were placed in the cage. A 
little water was put in the tin cover in the cage for the snails to 
drink. The next morning the female was found inside the water, 
apparently drowned. I rescued it and placed it under the tin 
cover, leaving no water in the cage. It remained very quiet and 
listless during the day, but by evening it had -revived and was 
walking about the cage as usual. During the night, that is the 
night it strayed into the water, it harl layed four globular, pale 
yellowish eggs measuring about 3 mtn. in diameter. It continued 
to lay eggs every night up to the I4th. In all it laid fifteen eggs. 
These eggs were luminous and could with ease be counted at the 
bottom of the cage in pitchy darkness. The luminosity of the eggs 
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did not appear to last for more than one night. On the afternoon 
of the 14th the female appeared very sluggish and apparently 
lifeless. Its colonr too had changed to a dark brown. 

The following is a description of the female taken immediately 
after death :-

Dark brown. Dorsal segments greatly arched, shining, faintly, 
transversely rugose, especially on the lateral areas; posterior 
margins of the abdominal segments narrowly ochraceous; some 
large irregular patches on the disk of the meso- and metano­
tum also pale ochraceous; lateral margins of all the dorsal seg­
ments narrowly shining black; a distinct, short, central, longitu­
dinal carina on anterior area of pronotum vvhich is posteriorly 
bifurcate, and beyond this is a narrow central longitudinal sulca­
tion continued to about the metanotllm; the lateral areas of each 
dorsal segment with SOlne shallow pits or depressions. Legs and 
underside dark castaneous, with the central dis cal area of the 
abdomen brownish ochraceous; apical margins of all the abdomi:. 
nal segments clothed with a few short stiff, spinose hairs, which 
are very easily broken off; underside of fe1110ra and tibae of all 
the legs armed with short stiff yellowish hairs; apical joint of 
tarsi very long, as long as or longer than the remaining joints 
together. Antennae composed of six joints of which the basal 
joint is very stout, the second joint long, longer than the remain­
ing joints together; these are very short and subequal in length; 
some stiff hairs on the antennal joints, the most conspicuous of all 
being two rather long ones at the apex of the second joint, and 
a single, long, curved one at the'inner side of the apical joint; 
the palps are also hairy; jaws large, strongly curved, overlapping 
each other, pointed apically, black and shining on their distal half 
and reddish-brown on their proximal half. Eyes small, blackish, 
situated at the base of the antennae. 

The larva from Rambha had eaten nothing for at least ten 
days. The earth at the bottom of its cage was damped and SOlne 
water placed in a watch-glass. It was evidently very thirsty for 
it immediately went to the watch-glass and drank a good deal of 
water. During the night of the 11th October it tried to dig itself 
under the damp earth, but it did not make much progress. On 
the evening of the 12th it dug diligently for an hour or so until it 
made quite a deep pit. The excavated mud was carried in small 
quantities and placed first a little distance away from the hole 
and as the hole began to get deeper and the insect was able to get 
inside, it began to close up the entrance in the same manner as 
has been explained when referring to the Angullarva. It even .. 
tually hid itself entirely from view and t left it so till the 24th 
October when I noticed a change had conlmenced to take place. 
The larva had begun to cast its final larval skin, but this it did in 
a very awkward and certainly unusual manner, for insect larvae 
do not, as a rule, cast their skins piece-meal. First the three 
dorsal plates of the thorax were cast off, then the first dorsal 
plate of the abdomen and so on till all the dorsal plates had been 
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got rid of. It seemed greatly affected when any light shone on 
it. On the 25th morning the ventral plates still appeared to be 
uncast. Something seemed to have gone wrong with this creature 
as it lay on its back till the 28th, glowing very gently when 
exposed to view, e.ither during the day or at night, but its moult 
was not completed. On, the 29th it had -discoloured altogether 
and had no resemblance, as far as colouration was concerned, to 
the pupa of the Angul insect. Its glow even began to be very 
irregular and faint. It was still limp and I took it out of its 
"dug-out." Several pieces of its larval skin still adhered to its 
ventral surface, especially over the stigmata. This probably caused 
asphyxia and the creature eventually died. I cannot assign any 
other reason for its death. It had lived under the same conditions 
as the larva frotn Angul, in fact it had been so well fed that it 
grew to an enormous size and prior to its leaving off eating it 
looked almost cylindrical. From the very beginni.ng this larva 
seemed to have had some difficulty in ridding itself of its skin 
when moulting. At its last but one moult its larval skin was cast 
piece-meal, whereas in the case of the Angul specimen the larval 
and pupal skins were cast intact. 

A point worthy of note is that I had never observed these 
larvae to glow during the day if undisturbed, though kept, for 
the most part, in a semi-dark room. The admission of strong 
sunlight did not even affect them, but any sound, however 
slight, caused them to glow immediately. After dusk the larva, 
when in the 'c dug-out," glowed continuously all night and the 
rays of light passing through the opening of the (C dug-out" 
diverged to a great extent, reminding one of the rays of a search­
light, for any object coming within these rays was enormously 
magnified. With regard to the glowing of the larva there is a 
difference in the use of the luminous organ when the creature is in· 
the open and when it is in a hole. In the former condition it 
glows with both its luminous organs if it apprehends any danger, 
but in the latter state it only glows with that part which is upper­
most and in a line with the opening of the" dug .. out," the light 
being sufficiently strong to be seen at a great distance. The 
terminal sucker has been said to serve as an organ of locomotion, 
an organ of respiration, and an organ accessory to feeding. Of 
the first two there may be no doubt, but I have never seen a larva 
smear its head with any secretion preparatory to attacking a snail. 
Mr. C. J Gahan says, "It is well known that LampYl'id larvae 
use the terminal sucker to clean their heads and limbs from the 
slime of the snail after having fed on the latter." This, which 
seems to be its chief use, I have explained fully on page 22. The 
luminous organ, as far as I have been able to observe, is used 
chiefly as a means of defence in the larva and as a nleans to 
attract the males in the adult female 'rhese larvae belong to that 
group of Malacoderms in which the fel11ale is larvifornl and the 
male is winged. The light emitted by these insects, both males and 
fetnales) is not intermittent, but a bright steady glow. In that 
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group in which the light is intermittent and subject to rapid dimu-. 
nitions and increase of brHliancy, the males and females are both· 
winged and are·our true" fire-flies," which are generally seen in 
swarms. 

Another very interesting point is the manner in which these 
glow-worms bury themselves underground. In both the specimens 
I had in captivity I noticed that they began digging at the middle 
of the cage. As soon as the insect got well underground it closed 
up the hole by which it entered and which had been used to throw 
out the excavated mud; it then gradually enlarged the burrow and 
extended it towards the further end of the cage until it met with an 
obstacle, in this case the wooden frame of the cage, which pre­
vented further progress in a straight line. On meeting with this 
obstacle, the excavation was continued for a short distance to the 
left along the frame-work of the cage, where a comparatively 
large compartment was made, large enottgh to hold the insect in 
comfort and to allow perfect freedom of movement. Once the insect 
enclosed itself in this (( dug-out" all light was shut out as no 
opening was visible. For the purpose of observation I made 
openings in the "dug-out" of both specimens and kept the light 
out by covering these openings with tin covers. From the fore­
going observations I atn inclined to believe that these insects, 
being entirely nocturnal in habits, dig burrows in which they 
spend their lives, resting in them during the day and coming out 
only at dusk in search of food. In captivity, when there is no hole 
for them to hide in during the day, they invariably seek some dark 
corner of the cage and partially bury their heads either at the side 
of the cage or alongside some object fouch as a stone or even a 
large shell. In these burrows they must also change their larval 
and pupal skins; but when the time for pupation arrives these 
burrows must be extended for some distance, the female or even 
the male must find its way out by making a fresh opening. These 
burrows must also be used by the females for resting during the 
day, for the Angul specimen always went back to its shelter under 
the tin cover and remained there all day, only coming out after 
dusk. 

I have compared the full-grown larva and the adult female 
which I have successfully bred from it, with larvae and females of 
various species of lVlalacoderms from various localities in the collec­
tion of the Zoological Survey of India and I find that my specimens 
agree with those of Lamprophorus tenebrosus (Wlk.) collected by 
Dr~. N. ~l1nandale and F. H. Gravely in Ceylon. This species, 
beSIdes beIng known from Ceylon, has also been recorded from Pondi­
cherry; Dharwar, c, taken during the rains"; Madura ~ all re­
corded by Gorham. Among the unnamed Malacoderms in the col .. 
lection of the Zoological Survey of India there is a male Lampro­
phrorus collected by Dr. N. Annandale J at Balugaon Puri district 
Orissa (21-30-vii-I913). This specimen agrees exactly with male~ 
of L. tenebrosus from Ceylon in the above collection. 



EXPI~ANATION OF PLATE VIII. 

Larva of Lamprophorus tenebrosus (Wlk.). 

FIG. I.-Full-grown larva. 
" 2.-Head from above (enlarged). 
" 3.-Left mandible, dorsal view (enlarged). 
j) 4.-Left maxilla, ventral view (enlarged). 
" S.-Labium, ventral view (enlarged). 
" 6.-Hypopharynx, ventral view (enlarged). 
" 7.-Mentum, ventral view (enlarged). 
" 8.-Submentllm, ventral view (enlarged). 
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III INDIAN LAND PLANARIANS 

By R. H. \VHITEHOUSE, l\J.Sc., Professor of Zoology, Govern­
ment College, Lahore. 

(With Plate XI.) 

INTRODUCTION. 

Until the present time the land planarians of India have been 
almost entirely neglected, while the Ceylon forms have been the 
subject of considerable attention; but it is hoped that the begin­
ning thus made will develop into a comprehensive treatlnent of 
these animals which flourish abundantly in all parts where mois­
ture is plentiful. 

It was only to be expected that most of the collection would 
prove to be new; planarians, both land and freshwater, are 
strikingly local especially the latter; dry areas of any great extent 
prove complete barriers to their dispersal. 

Previous records of Indian land planarians ~re rare, incom­
plete and uncertain. Bipaliun't smithi (v. Graff) is described, but 
with no figure, in von Graff's • Monographie der Turbellarien­
Landplanarien " r899 and references are made there also to some 
three or four others which, however, must be regarded as doubtful. 
Reference might be made to the so-called B£pal£um ferudpoorense 
(E. P. Wright) and it is conjectured by Bell that Ferudpoor is 
a mis-spelling for l~irozpur in the Punjab; but this is most un­
likely, since Firozpur is in one of the driest and hottest parts 
of India, and scarcely a place likely to yield land planarians. 

The following account i3 purely systematic, but it is hoped 
before long to begin anatomical details of the various forms ~ a 
work which will do much to clear up any doubtful points; for 
colour patterns are frequently variable. often due to the age of the 
specimens. At present it would be unsafe to make any general 
conclusions regarding distribution; what is known ill each case is 
stated when dealing \vith each species. 

Bipalium proserpina (Humbert). 

(Plate XI, figs. r to 10.) 

Indian lVluseulll Collection Nos. ZEV _2J,pfi; ZEV 1i7t;]; 
ZEV !l1_

7
o_ 7_. ZEV !lJ_o..Q.. ZEV OJ.;Ul· ZEV !p.,.J ~. ZEV" 7}:1:. ZEV !l1 .. 2 OJ 

, 7, " " I, I· 

This planarian was previou~Iy reported from Ceylon only, bu~ 
its distribution is no\v found to be quite extensive in India, speci­
Inens having been taken at Tenmalai, Maddathoray ('rravancore) 
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and Cochin in Southern Indin., North Bengal, Lebong and Kur­
seong in the Eastern Himalayas, Naini Tal in Kumaon, Western 
Himalayas as well as in Ceylon. The specimen from Lebong may' 
be doubtful since. it is headless, but the trunk markings are 
characteristic of B. proserpina, and the doubt is lessened by the 
fact that the planarian fauna of the Eastern Himalayas is known to 
include this species. Thus B. proserpina will probably prove to 
be one of the most widely distributed land planarians in India. 

The species has been fully described by v. Graff in his mono­
graph and repetition is unnecessary,. however, an interesting 
feature of those collected is the extent of the variation of the 
colour pattern apart from the mere differences of shade. The 
typical colouration exhibits a pair of closely approximated central 
black stripes, which 011 the head expanu into a crescentic patch 
proken only by a middle club-shaped extension of the thin pale 
stripe which separates the median black lines; aud ~ prominent 
black band extending from the 'neck' and following the edge 
of the trunk to the extremity (fig. I). 

The variations involve such changes in the typical pattern as 
follow: 

The median lines may coalesce into a single broad band; 
associated with this, the central club-shaped expansion on the 
head remains, though it may be reduced (fig 2). 

The same two lines may be quite faintly shown, and indicated 
only as broken lines; with this variation: the head pattern remains 
characteristic (fig. 3). 

The median lines may be absent, and in this case the dark 
crescentic head patch appears as an unbroken tract (fig. 4). 

In some cases the median stripe:; may be more strongly 
marked than tbe laterals (fig. 5), 

The lateral bands nlay vary in bread th aud usually are 
stronger when the median ones are weaker; and vice versa. 

The lateral bands may be split along their whole length to 
form a pair on each side (fig. 6). 

As regards the head pattern, the crescentic patch may be only 
faintly indicated (figs. 7, 8); and in one specimen with coalesced 
~entral l,ines, a forked design is produced, owing to the median 
hghter pIece opening out anteriorly (fig. 9). 

Pelmatoplana sarasinorum (v. Graff). 

(Plate XI, figs. II and 12.) 

India n Museum Collection No. ZE\' !lJi
7
9 n • 

Dr. Gravely records that a specitnen of this animal from 
C~ylon was. very dark above and paler beneath, with a dark 
mtd-dorsal hne. The preservative has doubtless removed some 
pigme.nt and has also caused strong contraction of the body so that 
the dorsal surface has become concave; this latter feature is, 
howe~er, und?ubtedly not natural, the animal, in life, being 
pract1cally cyhndrical. 
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Its characters agree closely with v. Graff's specimens collected 
by M. Sarasin in 1883 in Ceylon. It is only half the size of the 
largest of those described by v. Graff, measuring about 36 mm~ in 
length, and is unfortunately broken into two pieces. The upper 
side is brownish with a paler area along each side of the mid-dorsal 
line; the characteristically narrow ambulacral surface extends to 
the extreme anterfor end round which are the fairly numerous 
eyes. 

Bipalium smithi (v. Graff). 

(Plate XI, figs. 13 and 14.) 

Indian ~luseum Collection Nos. ZE V iUL77J,- " ZEV GLQl. W _9_3_ • 7, 1 , 

W \4.. 
Historically, the most interesting land planarian collected in 

India is B. smithi, since it was the first described from this coun try 
\vith any degree of certainty. The other few mentioned previous 
to 1914 were all vaguely described, and the accounts are practically 
useless. However. though he did not figure B. smithi, v. Graff 
describes it in his monograph and I have myself examined the 
specimen in the British Museum. 

The species has, I believe, been found at least four times 
since; in its original home by Lord Carmichael and Dr. Gravely at 
Darjiling, and once by Major Bennett at Lebong in the same district. 

The British Museum specimen measures 60 mm. in length, but 
the specimens found since are somewhat smaller; the measure­
ments of the largest complete specimen are:-

Length of the body 
Breadth of the body 
Breadth of the head lobe 
Breadth of the ambulacral surface 
Thickness of the body 
Position of the mouth from the an­

terior end 
Position of the genital opening from 

the anterior end 

45 mm. 
6mm. 
7 mm. 
2 mm. 
3 mm. 

24 mm. 

36 mm. 

The specimen fronl Lebong is much larger, though incomplete, 
and is·probably longer than the British lVluseum specimen. 

The dorsal colour is variable; the deeper layers of the skin 
contain a bluish· black pigment which is usually tnasked by a 
brown colour on the surface closely resembling a mucus, and which 
is undoubtedly more pronounced in spirit preserved specimens. 
Thus there may be a predominence of one or the other of these 
colours and frequently a somewhat patchy appearance is shown. 
The best preserved specimen is distinctly dark, mostly bltush­
black, but paler on the head. The eyes forn1 a diffuse black rim 
to the edge of the head lobe. 

Ventrally, the colour is definitely characteristic; it is light 
brown except for the ambulacral surface WhiCh, along the centre, is 
creamish brown~, while each side ha3 a bluish-green tinge. 
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Bipalium floweri (v. Graff). 

(Plate XI, figs. IS and 16). 

[VOL. XVI, 

Indian Museum Collection Nos. ZEV §.~f-!.; ZEV 11lf±; 
ZEV .!!.l_CL'!. 

" 7· 

'fhis is one of the larger land planarians of Ceylon; it was first 
co1lected by Mr. E. E. Green at Punduloya, Rambodda, and the 
specimen is now in the British Museum. 

It has again been found by Dr. Gravely i 11 Pattipola and 
on the Horton Plains at an altitude of 7,000 ft. One of the Patti­
pola specimens is the largest yet collected, being 78 min. long and 8 
n1111. broad. 

The dorsal head pattern is characteristic; a prominent black 
band follo\vs the periphery of the head lobe and parallel to this 
band is an orange stripe, which in turn is followed by another 
dark band which passes gradually into the dark brown colour 
of the trunk; the trunk colouring lacks pattern and is an even 
dark Inuddy brown. 

Ventrally, the general surface is somewhat paler than the 
dorsal side, especially on the head; the latter has a thin dark lill.e 
at the extreme edge terminating at the angle of the lappets. 'fhe 
ambulacral surface is cream coloured and at the anterior end 
its raised central portion is a distinct light brown. 

Dolichoplana feildeni (v. Graff). 

(Plate XI, figs. 17 and lB.) 

Indian Museum Collection No. ZEV !J.l";Ll_. 

This species is most interesting from the fact that it is an 
exception to the general rule that land planarians are local in 
distribution, having been taken in J ava, Ceylon and the Barba­
does. As v. Graff remarks, except for Placocephalus kewensis, 
\Yhich is coslnopolitan, it is the only land plallarian that is found 
in the Oriental and N eotropical regions. It was previously re­
cord~d fronl Ceylon having been collected by Mr. E. E. Green and 
preserved' in the 13ritish M useUln. 

The Indian Museum specimens, collected by Dr. Gravely, 
were taken at Peradeniy a, Ceylon, in June 19IO ; they are· about 
the same size as Green's specimens, measuring about 47 mm. 
in length and 3 mm. broad; the Javanese specimens are said 
to attain even a length of 300 mm. in the living condition, though 
the same individuals shrink to 77 mm. when preserved. It is 
therefore safe to assume that the Ceylon forms are capable of an 
extension to ISO nlm. The species is described as being extremely 
active, exhibiting excessive contractions in its movements. 

~her~ is some variety in the general col<?ur; the Javanese 
type IS sa1d to be yellowish while those from Ceylon are, a~ least in 
the preser.ve? .state, dark brown, though in life the same animal 
may be distinctly light coloured. Six longitudinal black stripes 
are distinguishable; a pair of median lines, very closely ~pproxi~ 



1918.] R. H. WHITEHOUSE: Indian Land Planarians. 33 

mated and very fine; and two pairs of lateral stripes, the inner 
pair of which are much the strongest of all. Ventrally, the brown 
colour is continued from the dorsal side, except for the ambulacral 
surface which is grey; in light coloured varieties this contrasts· 
with the general surface as darker, but where the brown pigment 
is is marked, the ambulacral surface appears lighter in contrast. 

Bipalium diana (Humbert). 

(Plate XI, figs. rq and 20). 

Indian Museum Collection No. ZEV !lJ{_~. 
Three specinlens of this species, one only of \vhich is complete J 

were collected by Dr. Gravely at Peradeniya, Ceylon. They are 
typical forms correspondirig exactly with those already recorded 
from the same and other localities in Ceylon by a number of 
observers. 

Dorsally, it is brownish-grey with lllottlings of black; a 
closely approxinlated median pair of black lines runs the whole 
length of the body, expanding on the head to a crescentic marking; 
the pale stripe of ground colour between the median lines swells out 
to a club-shaped form on the middle of the head. The extreme 
edge of the head lobe is black \vith numerOl1S eyes and the band 
between them and the black patch is devoid of mottling. 

On the ventral side, the colour is grey with a cream ambula­
cral surface having a light brown centre. 

The species is easy to recognize in older specimens ~ though in 
the young forms it is said to have lateral dark bands along the 
body, which are lost in older animals. 

Bipalium giganteum (Whitehouse). 

Indian Museum Collection No. ZEV !If,!_L. 

Previou'sly recorded frolll Dibrugarh, Assam, this species was 
again taken in N.E. Assam at Tezpore by Major T. E. Spragge 
\\Thite. The tube contained three broken pieces of a specimen 
which is however still incomplete. 

Bipalium andrewesi t n. sp. 

(Plate XI, figs. 21 and 22.) 

Indian Museum Collection No. ZEV !!.!~D. 
Only a single specimen of this attractive planarian was taken 

by Mr. Andrewes on the western slopes of the Nilgiri Hills 
at an altitude of 2000-3000 ft. in August 191 I. In build, the 
animal is small and sturdy with a comparatively snlall head lobe. 
Its measurements are as follows:-

Length of the body 
Breadth of the body 
Breadth of the head lobe 
Breadth of the ambulacral surface 

10 mm. 
3 mm. 
4mm. 
I nlm. 
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Position of the mouth fronl anterior 
end 6 mm. 

Position of the genital opening not distinguishable. 

The general ground colour of the dorsal side is a dark reddish­
brown, though the markings upon it cover the greater part of the 
surface. Three longitudinal black stripes run from the • neck' to 
the posterior extremity, a median broad band and a pair of 
less broad laterals at the edge of the body; all unite at the' neck!' 
in a narrow black transverse band. 'l'be head is slightly paler 
than the brown of the trunk, with a crescentic black band, which' 
normally is probably continuous across the head, though in­
the specimen examined it is interrl1pted oD-the left side. The eyes 
are arranged along the extreme edge of the head lobe. 

Ventrally, the animal is a dull drab brown, with a darker 
shade at the outer edge and also next to the ambulacral surface_; 
this latter is very pale with a darker central stripe. The under 
side of the head is paler than the other parts and has a dark 
crescentic band corresponding to the black mark above. 

Cotyloplana nilgiriense t n. Spa 

(Plate XI, fig. 23). 

Indian Museum Collection No. ZEV !!~flQ B. 
This is the second member of the genus to be found in India, 

and was taken in the Nilgiri I-lills along with Bipalium andrewesi. 
The measurements of the larger of the two specimens are :-

Length of the body (about) 12 mm. 
Breadth of the body 3 mm. 
Position of the mouth from anterior 

end 6 mIn. 
Position of the genital aperture from 

the anterior end 9 mm. 
Breadth of the ambulacral surface 

(about) -s mm. 

Above and below the creature is of a greyish colour with 
touches of brown in parts; dorsally there is a single median black 
line passing from one extremity to the other and tapering suddenly 
at the head, which is some\;vhat lighter in colour. Round the 
anterior extremity of the ventral surface of the head is a slightly 
raised and tairly thick (C lip " forming a type of sucker charac­
teristic of the genus. The 'ambulacral surface is very narrow 
appearing only as a pale line along the ventral side. ' 

Bipalium brunneust n. sp. 

(Plate XI, figs. 24- 2 6.) 

Indian Museum Collection Nos. ZEV JL6-1~; ZEV JL¥-!J.. 
This handsome planarian was collected at Bagarkote in 

Kumaon in the Western Himalayas, and in the Cocbin State, 
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S. India; it must therefore have a wide distribution in India 
and will probably be found in many other districts eventually. 

The following description t:efers in particular to No. ZEV !i!liL~ 
from Bagarkote at an altitude of 3,000 ft. which is the largest 
specimen. 

Length of the body 
Greatest breadth of the body 
Thickness of the body 
Breadth of the head lobe 
Breadth of the ambulacral snrface 
Position of mouth from the anterior 

end 
Position of the genital opening from 

the anterior end 

58 mm. 
gmm. 
3 mm. 
6 mm. 
3 mm. 

24 mm. 

33 mnl. 

The ground colour of the dorsal surface is a warm rllsty brown 
with three longitudinal dark stripes, a median and a pair of 
laterals. The median stripe is prominent and jet black, extending 
from the eKtreme anterior to the posterior extremity, and widening 
slightly above the pharyngeal and geni t.al regions. The lateral 
stripes are of diffuse black pigment and broader than the median, 
extending from the' neck' to the posterior end of the body. The 
eyes are closely packed to form a thin jet black line round 
the edge of the head lobe; they are also found distributed generaUy 
over the head region, 

The ventral surface, except for the creeping area, is a dull 
rusty brown with a greyish outer edge along the whole length but 
not sharply marked off from the brown. The ambulacral surface 
is purplish-grey, the middle being raised into a ridge; the mouth 
and genital openings are prominent and from them respectively 
protrude the frilled pharynx and genital organ. 

The other specimen differs in minor particulars. 
No. ZEV!l9-,t,-li from near the Forest 'framway in Cochin State 

at an altitude of 300 ft. is 17 mm. long and its dorsal colouring is 
of the same pattern as that of the specimen described above, with 
the following exceptions: The lateral bands are jet black and not 
diffused; the median line ends in a club-shaped expansion on the 
head, which is otherwise pale. These differences are such as may 
be met with in young specimens; it is characteristic of land plana­
rians that stripes tend to disappear with age, a feature constantly 
illustrated in the case of Bipalium diana. 

Pelmatoplana rotunda, n. sp. 
(Plate XI, fig. 27). 

Indian Museum Collection No. ZEV !L
6i-1- B. 

One specimen of this Geoplanid was procured along wi th 
Bipalium brunne~ts at Bagarkote in Kumaon, Western Himalayas, 
at an altitude of 3,000 ft., in June 1914. 

The animal is small and very blunt at each end; in transverse 
section it is almost circular. Its measurements are:-
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Length of the body 
Breadth of the body 
Thickness of the body 
Breadth of the ambulacral surface 
Position of the mouth from anterior 

end 
Position of genital opening from an-

terior end 

[VOL. XVI., 

IS mm. 
3'5 mm. 
3 mm. 
I mm. 

7 mm. 

II mm. 

The dorsal coloration is an even moderately light bro wn 
covering a deeper black pigment. The ventral surface is slightly 
darker except for the very prominent amblllacral surface, which is 
white with a fairly dark median lin'e, and which extends from one 
extremity to the other. The eyes _ could not be distinguished with 
certainty, though on one side there is a somewhat paler circular 
patch in the middle of which one of a pair of eyes may be situated .. 

Bipalium splendens, n. Spa 

(Plate XI, figs 29-.11.) 

Indian Museum Collection No. ZEV ~9/~; ZE\T E-'!l fl • 

This beautiful planarian is fonnd at Kurseong in the Eastern 
I-limalayas and Cherrapungi in Assam; the measurements of 
the larger specimen are as follows :-, 

Length of the body 
Breadth of the body 
Breadth of the head lobe 
Breadth of the alnb~lacral surface 
position of the mouth from anterior 

end 
position of genital aperture from an­

terior end .. 

gomm. 
4'5 rom, 
3 mm. 
Imm. 

45 mm. 

54 mm. 

The upper surface is flat while the lower is slightly arched; 
the head is flat and small being only a little wider than the' neck' 
and narrower than the greater part of the trunk, the body tapers 
gradualiy towards the posterior end. Judging from the wrinkling 
of the body in the preseved animal, it would appear capable 
of considerably greater extension in life. 

The colour pattern on the upper side of the trun k consists of 
three longitudinal jet black lines, one median, and a pair. of 
laterals, at the extreme edge of the body ~ on a ground colour 
which differs in the two specimens, in one a creamish yellow and 
in the other chestnut bro\vn; at the pharyngeal region the median 
line \videns to double its ordinary width, and a slight thickening 
also occurs over the genital region. The lateral lines, narrower 
than the median, cease at the ' neck,' while the median one expands 
into a knob-like termination on the head. The whole of the upper 
side of the head has a deeper shade than the rest of the body 
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The eyes are not numerous and are placed round the edge of the 
head lobe rather more to the ventral side. 

Ventrally, the ground colour is similar to that of the dorsal 
$ide.; the am bulacral surface is pale yellow, and on each side of it 
is a diffused black line .. extending from the' neck' to the extreme 
posterior, the under side of the head is a little darker towards the 
outer edge. 

Pelmatoplana himalayense, n. sp. 

(Plate XI, figs. 32-34). 

Indian lViuseum Collection No ZEV f}.L1:.!!.' ZEV it.f0..L· ZEV !!.flJ.I.:!.' • 7' 7 , 7 ,. 

ZEV itl-/_11; ZEV !1J-l-'L. 

This species is represented by th ree specimens, only one 
oi- which, collected by Dr. F. H. Gravely, is well preserved; 
the other two were the first to be found, on 15th July 1907, at 
Kurseong, E. Himalayas) while Dr. Gravely's specimen was taken 
ill the sanIe district between Darjiling and Soom on 14th June 1914. 
All ,vere taken at an altitude of 5,000-7,000 ft. 

The aninIal is a comparatively fragile creature. beautifully 
marked in black and brown stripes· and of the usual Geoplanid 
form. The lneasurements are approximations only, since the ani­
mal is lnuch coiled and liable to break if uncoiling were attempted. 

Length of body 123 mm. 
Breadth of body 4 mm. 
Breadth of anl bulacral surface I mm. 
Position of the mouth, about half-way along the body. 
Position of the genital opening, from mid· way to tw·o-

thirds the distance from the mouth to the posterior 
extremity. 

The colour pattern consists of five jet black longitudinal 
bands alternate vvith four narrow stripes of a median brown coloar ; 
of the black bands, the median is the broadest, the inner lateral 
somewhat narrower, ,vhile the outer lateral, at the edge of the 
body, is but a thin line. All the brown stripes are of similar width. 
As the anterior end is reached, the black bands. gradually acqUIre 
a more or. less equal strength and end abruptly and evenly at the 
posterior border of a brown collar encircling the neck region. 
From the collar forwards the head is of a dark grey colour, 
sufficiently dark as to make it impossible to distinguish the 
presence or absence of eyes. 

Ventrally, the colour is similar to the brown of the dorsal side, 
except for the ambulacral surface, which is white and slightly 
protuberant. 

BipaHum sylvestre, n. sp. 

(Plate XI~ fig. 35 and 36). 

Indian Museum Collection.No. ZEV D.f~Q.B. 
This planariall, of which one specimen only \vas taken in the 

Cochin State near the Forest Tram way is a very dark form and 
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only at the anterior portion can the markings be followed. The 
measurements are :-

Length of the body 
Breadth of the body 
Breadth of the head lobe 
Breadth of the ambttlacral surface 
Position of the mouth from anterior 

50 mm. 
5 mm. 
6 mm. 
2 mm. 

end 28 mm. 
Position of the genital opening not visible. 

The colour of the dorsal surface is a very dark brown; three 
longitudinal black lines are present, a median thin line reaching to 
the' neck' and a pair of broader lateral lines at the edge of the 
body. These laterals are continued round the contour of the head 
a little removed from the edge and thickest near the lappets. On 
the head and alongside the lateral bands is a black mottling. 

Ventrally, the colour is a warm brown at the outer edge, 
gradually becoming paler as the ambulacral' surface is reached; 
the latter is pale with a brown central line throughout its length, 
and it ends abruptly at the' neck.' The under side of the head is 
da"rker than the rest of the ventral surface. 

Pelmatoplana m,:tcuIosa t n. sp. 

(Plate XI, figs. 37 and 38). 

Indian Museum Collection No. ZEV!lJ 70l!.B. 
One specimen only of this planarian was found by Dr. Gravely 

at Pattipola, Ceylon. Its measurements are :-
Length of the body 
Breadth of the body 
Breadth of ambulacral surface, about 
Position of mouth from anterior end 
Position of genital opening from an-

terior end 

45 mm. 
5 mm. 

-75 mm. 
23 mm. 

3I mm. 

The ground colour of both the dorsal and ventral sides must, 
strictly speaking, be regarded as a warln brown with heavy black 
mottlings on the dorsal surface. The mottling, however, is so 
dense as to make the dorsal colouring lnore easily described 
as black with irregular sman brown splashes; these markings are 
dendritic, with a tendency to parallel arrangement with numerous 
cross connections. E.xtending from one extremity to the other is 
a. median thin brown line, that is, a narrow portion of the grouud 
colour uninterrupted by black pigment. The black marking is 
practically continuous on each side of the median stripe and also at 
each side of the body where the colouring of the dorsal and ventral 
surfaces is sharply l11arked oft. No eyes can be distinguished. 

The ambulacral surface is pale and narrow, about one-fifth the 
width of the body, extending to both extremities; it is grooved 
throughout its length, with a darker pigment at the bottom of the 
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groove, though it is difficult to say how much this may be due to 
the effect of the preservative. 

Pelmatoplana striata, n. sp. 

(Plate XI, figs. 39-41). 

Indian Museum Collection No. ZEVfl.l.p1}-B. 
Two specimens of this planarian were taken by Dr. At}.nandale 

at. Maddathoray in Travancore from beneath rotten wood in the 
jun~le in October 1908; both specimens are of about equal size, 
measuring 42 mm. in length and 5 mm. in breadth; the ambulacral 
surface is very narrow being less than a millimetre broad. . Neither 
the mouth nor the genital opening can be seen probably owing to 
the fact that there is a groove running along the middle of the 
ambulacral area, and the apertures being situated at the bottom 
are invisible. However, the pharyngeal swelling, 20 mm. from the 
anterior end. would place the mOllth at about half way along 
the ventral side, with the genital opening not far away. No eyes 
can be distinguished. 

The general colour is a rather pale grey bro,vn; six longitu­
dinal dark stripes run from end to ena; (I) a pair of closely 
approximated lines separated only by an extremely thin pale line; 
they are jet black and prominent; (z) an inner lateral, and (3) an 
outer lateral line on each side of equal strength and not much 
darker than the ground colour. Between the middle pair and the 
inner laterals is a pale creamy white area. Ventrally the colour is 
similar to the general colour of the dorsal side, except for the pale 
n~rrow ambulacral surface .. which extends to both extremities. 

Bipalium indica, n. sp. 

(Plate XI, figs. 42 and 43.) 

Indian Museum Collection Nos. ZEV fl.flf~; ZEV fl.!.\F-"- ; 

ZEv l!.LQ.§.· ZEV !iJJ~S' ZEV 7 2}H .• 
7 , 7 , I 

This planarian has been found in Calcutta and at Coimbatoire 
in South~rn India; it appears to be the commonest land planarian 
in the Calcutta district. and it will no doubt be found to have 
a somewhat extensive distribution in this country. 

From the number of ~pecimens collected, the length of the 
body may be put down as fronl 30 mm. to 40 mm. and the breadth 
from 3 mm. to 5 mm.; the head lobe is a little wider than the 
trunk; the mouth is situated about half the distance along the 
body, and the genital opening roughly half way between the 
mouth and the posterior extremity. 

The dorsal colouration varies in different anilnals and in 
different parts of the same animal fronl a pale biscuit brown to a 
darkish dull brown; sometimes the body is, distinctly patchy 
but usually the colour is even. There i" an indication of a Inedian 
pale stripe, but it is usually no more than an indication, except in 
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dark specimens, since it becomes lost in the general colour; at the 
, neck' however it is always well marked owing to the presence in 
this region of dark pigment in the form of an indefinite band with 
which the median stripe contrasts strongly. The dorsal side of the 
head is pale and numerous eyes can easily be distinguished along 
the edge; the eyes are also crowded at the' neck.' 

Ventrally, the co]our is similar to the dorsal side, though 
usually paler; the ambulacral surface is white 
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EXPLANA1'ION OF PLATE XI. 

1-9.-Bipalium proserpina. Variations in head and trunk 
markings; Fig. I typical pattern. 

Io.-Bipaliul'n prvserpina. Ventral surface in the region of 
the mouth. The dark edge to the central pale am­
bulacral surface is not always marked. 

II.-Pel1natoplana sarasinorum, X 2. Dorsal view of the 
anterior end. 

12.-Pebnatoplana sarasinorum, )( 2. Ventral view of the 
an terior end. 

13.-Bipali'ltnt srnithi, nat. size. Dorsal view of the entire 
animal. 

14.-Bipal-iunt smithi, nat. size. Ventral view of a portion of 
the trunk. Alubulacral surface cream, bordered with 
pale transparent green; rest rusty bro\vn. 

15.--Bipali·lltm floweri, X 2. Dorsal view of the anterior 
end. 

16.-Bipaltum floweri, X 2. Ventral view of the anterior 
end. 

17.-Dolichoplana feildeni, X 2. Dorsal view of the anterior 
end. 

I8.-Dolichoplana feildeni, X 2. Ventral view of a portion of 
the trunk. 

19.-Bipalium diana, X 2. Dorsal view of the anterior end. 
The lighter area round the median Hnes is not always 
prese~t. 

2o.-Bipalzum diana, X 2. Ventral view of the anterior 
end. 

2 I .-Bipali'UlM andrewesi, X 2. Dorsal view of the entire 
animal. 

22.-Bipali'UlM -andrewesi, X 2. Ventral view of the anterior 
end. 

2J .. -Cotyloplana 11,ilgiriense, X 2. Dorsal view of the €ntire 
animal. 

23tt. Cotyloplana nilgi,iense, X 2. Ventral view of the an­
terior end. 

24.-Bipalium brunneus, nat. size. Dorsal view of the an­
terior end. 

2s.-Bipalium brunneus, nat size. Ventral view of the an­
terior end. 

26.-Bipalium brunneus, nat. size. Dorsal pattern of the 
trunk. 
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FIG. 27.-Pelmatop!anrl rotunda, )( 2. Ventral view of the entire 
animal. 

" 2g.-Bipalium splendens, X 2. Dorsal view of the-anterior 
eno. 

" 30.-Bipalium sfJlendens, X 2. Dorsal pattern of the trunk 
in the 'region of the pharynx. 

" 3I.-Bipalium splendens, X 2. Ventral view of the trunk. 
), 32.-Pelmatoplana himalay~nse, X 3. Dorsal view of the an 

terior end. 
" 33.-Pel1rtatoplana himatayense, X· 2. Dorsal pattern of the 

trunk. 
" 34.-Pelmatoplana himalaye/1,se, nat. size. Ventral view of 

part of the trunk. 
n 35·-Bipalium sylvestre, X 2. Dorsal view of the anterior 

end. 
" 36.-Bipalium sylvestre, X 2. Ventral vie\v of the anterior 

end. 

" 

" 

, , 

" 
, , 

" 

37.-Pelmatoplana maculosa, nat. size. Dorsal view of the 
anterior end. 

38.--Pelmatoplana maculosa, nat. size. Ventral view of the 
anterior end. 

39.-Pelmatoplana striata, nat. size. Dorsal view of the 
anterior end. 

40.-Pel1natoplana striata. Details of the dorsal pattern of 
the trunk. 

4I.-Pelmatoplana striata, nat. size. Ventral view of the an­
terior end. 

42.-Bipaliunl indica, X 2. Dorsal view of the anterior end. 
43·-Bipalt'um indica, X 2. Ventral view of the portion of 

the trunk. 
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ON TWO NEW SPECIES OF HOLOPHRYA, EHRBG. 

By EKENDRANATH GHOSH, M.Sc., M.D. 

The genus H olop hry a , Ehrbg. may be briefly diagnosed as 
follows :-Infusoria with cylindrical to spherical body entirely and 
uniformly covered with cilia arranged in close meridional rQW~. 
Cytostome antero-terminal or rarely slightly lateral, rounded or 
rarely slit-like t Cytopharynx generally present and without rod­
apparatus, absent in a few species. Macronucleus one, sometime5 
two or numerous macronuclei. C.V. one or more, then either 
.scattered or arranged in longitudinal rows. Division by transverse 
fission. Free-swimming, freshwater and marine. . 

The above diagnosis does not include the species H. multi­
fi,liis considered by Schewiakoff (5) to belong to this genus. Being 
parasitic and having a complicated life-history, it is left in a genus 
of its own under the nam.e J chthyophthirius multi/iliis, Fouquet. 

Holophrya bengalensis, sp. nov. 

The species may be diagnosed thus :-Cylindrical with rounded 
ends, slightly stouter posteriorly; the 
cilia are long. Cytostome small and 
circular, at anterior end; cytopharynx 
absent; macronucleus broadly fusiform 
and placed in the middle of the body 
near one side; C. V single, subterminal, 
placed close to one side. Length 0' 075 
mm. ; breadth 0'037 mm. 

A single specimen was found in vege­
table infusion. 

Holophrya annandalei, sp. nov. 

The species may be diagnosed as 
follows :-Cylindrical, rounded at both 
ends, three times longer than broad; 
cytostome antero-terminal and circular FIG. r.-Holophrya bellgalel1-
in outline; cytopharynx a slight de- s£s, sp. nov. 
pression; ciliary striae faint; macro-
nuclei two in number and spheri~al in shape, one place4 in the 
middle on one side and the other towards the anterior end. 
C.V single, placed at the junction of the anterior and middle third 
of the body on one side. Length o· 15 to 0'22 1nm. 
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Several specimens were found in a vegetable infusion. ,(In­
fortunately the drawing of the animal is lost. 

The species of H olophrya may be tabulated in the following 
synopsIs :-

a. Numerous C.V., one postero-terminal and others 
in I -2 longitudinal rows. 
a l• 2 longitudinal rows of C.V. ; macronucleus oval. H. lieberkuhnii, Schout. 
b l . One longitudinal row of C. V.; macronucleus 

ribbon-shaped; body oval ... II. coleps, Schout. (6) 
b. C. V. one or 2, postero-terminal or not. 

al. C. V. one. 
a~. C. V. central; a tuft of long cilia round 

the mouth; macronucleus elongated and 
curved ... ... ... r H. pogonias, Smith. 

b9.. C. V. placed at the junction of the anterior 
and middle thirds of the body on one side; 
macronuclei two, spherical; body cylindri-
cal; cytopharynx a slight depression ... H. annandalei, n. sp. 

c2. C. V. posterior. 
a3. Ciliary striae oblique: body ovate i 

macronucleus ovate and subcentral. H. OVU1n, Ehrbg. 
b3• Ciliary striae parallel to the long axis 

of the body. 
a40 • Cytostome slit-like and lateral near 

the anterior pole; body rounded in 
front and pointed behind ... H. heterostoma, Beardsley. 

b4t• Cytostonle circular in outline and 
terminal or subterminal. 

a6• Cytostome wide and occupying 
the entire truncate anterior end 
of the body. 

ali. Body elongately oval; anterior 
end obliquely truncate; cyto­
pharynx indistinct, with a few 
rods; macronucleus elongated 
and curved ... ... H. tarda, Quenn. 

b''. Body oval; macronucleus long, 
cylindrical and twisted ... H. cuyv£lata, Smith. 

b6• Cytostome not so. 
aP.. No cytopharynx. 

a7 . Body elliptical. 
a8• Macronucleus elliptical or 

spherical; body length 0'035 
mm. ; C.V. posterior and 
terminal... ... H. simplex, Schewe 

b8• Macronucleus horseshoe-
shaped; body length o· 105 

mm. ll. indt"ca, Bhatia (2) 
b7. Body cylindrical; macronu­

cleus fusiform in the nliddle 
of the body :lnd lateral; C. V. 
near the posterior end and 
lateral H. bellgalensis, n. sp. 

b6. \Vith cytopharynx. 
a7• Circumoral cilia always direct­

ed forwards; macronucleus 
with a " binnenkorper " 11. atra, Svec. 

b7. Circumoral cilia not so. 
ago Body elliptical or spherical; 

longitugdinal striae connect­
ed by transverse lines; mac­
ronucleus elliptical, with 
trichocysts H. n£gricalls, Lauterb~ 
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b8• Body cylindrical; no tricho­
cysts; no transver~e lines. 

a9• Cytostome terminal; cy­
topharynx short and 
funnel-shaped. 

alOe Numerous macronuclei; 
length = 5 times the 
breadth H. oblonga, Maupas. 

b1o. Single oval macronucle-
us; length > breadth. H. mal'ina, Quenn. 

b9• Cytostome lateral, near 
anterior pole j cytophar. 
ynx extending to middle 
of the body j a single ellip-
tical macronucleus ... H. edeniaia, Schaut. 

b l • C.V. 2, postero-Iateral; macronucleus big and 

43 

oval j cytopharynx absent; body spherical to 
elliptical H. haplostoma, Andre. 
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V CONTRIBUTIONS TO A KNOWI,EDGE 
OF THE CHILOPODA. GEOPHILI­

MORPHA OF INDIA 

By F. SILVESTRI (Por#ci, Italy). 

(With 39 text-figures.) 

The Chilopoda Geophilomorpha described up to date from 
India (including Burma) are the following :-

Lamnony x spissus, Wood. Burma. 
" castaneicelbs, Haase. Andamans. 
" punctifrons (N ewp.), from many localities. 

Orphnaeus brevilabiatus (N ewp.), from many localities. 
Eu,cratonyx meinert-ii (Pocock). Mergui Archipelago; Burma, 

etc. 
H imantosoma typiculn, Pocock. Mergui Archipelago; Burma. 

" porosum, Pocock. Burma. 
Disargus striatus (Pocock). Madras. 
Polyporogaster indicus (lVlein.). Kulu. 

" insignis (Mein.). Kulu. 
? Himantaricun doriae, Pocock. Burma. 
In the collection of the Indian Museum kindly sent me for 

examination by the Director of the Zoological Survey of India 
I have found specimens of 19 species or varieties, which are des­
cribed in this paper with some others of the same genera or related 
genera of the Oriental and Malaysian regions preserved in my 
collection. 

The rich material of the genus Lantnonyx has permitted me 
to make a revision of the species and related genera of the group, 
and has shown that L. PutJ-ctifrons, Newp. from India, or at 
least the form considered as such by me J is restricted so far as we 
know to the East of South India; L. insularis (Lccas), which is 
distributed through tropical Africa, extends its range to W India 
and in a varietal form to South India and Malaysia; L. maxillaris 
(Gerv.) is a cosmopolitan species in tropical and suhtropical regions 
and has also been introduced into hot-houses of Europe. The 
remainder of the species of the genus Lamnonyx have a restricted 
area of distribution. 

The genus Lamnonyx is represented in India by nine forms 
(species and varieties) out of 22 described up to date, and is a 
prevalent genus both for number of species and frequency of 
specimens. 

After Lamnonyx the genera Polypoyogaster and 1\1. esocanthtts 
have respectively three and four species in India, while the first 
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has a species in North A frica and two in North-West Asia, and the 
second has a species in North Africa and one variety of the same 
represented in East Africa and West India. 

The genus H,tmantosoma is known up to date only from India 
and Malaysia and Eucratonyx from India and New Britain. 

Subfam. DICELLOPHILINAE. 

Geophili maxillares ex p. Gervais, Ann. Sc. nat. (2), VII, p. 178 (1837); 
Id., Ins. Apt. IV, p. 308 (1847). 

Dicellophilidae, O. F. Cook, Proc. U.S. Nat. Mus. XVIII, p. 61 et 
P·73· 

Afecistocephal-inae, Attems, Zool. 7ahrb. Syst., XVIII, p. 207 (1903). 
Placodesmata, Mecz'stocephal-idae, Verhoeff, Bronn's Klass. u. Ord. 

Chilopoda, pp. 270, 27 I (1908). 
Jvlecistocephalidae, BrOlemann, Arch. Zool. expo (5) III, P.307 et seq. 

(1909) i Ribaut, Ch£lopoda, in Voyage Alluaud et Jeannel en Afrique 
or. (1911-1912), p. 17 (1914), 

Lamina cephalica longior quam latior, pedes maxillares magna 
pro parte haud tegens sutura frontali discreta. Antennae plus 
minusve attenuatae; labrum tripartitum parte media quam late­
rales multo minore plus minusve bene unidentata, partibus late­
ralibus margine nudo vel ciliata (setis instructo). Mandibulae 
laminis pectinatis in plerisque generibus numerosis, in gen .. ..4 rr'ltp, 
Chamb. duabus, instructae. Maxillae primi paris su bcoxis coalitis 
vel linea mediana divisis, malis utrimque duabus subaequalibus, 
integris parte distali attenuata t plus minusve arcuata, subhyalina. 
lVlaxillae secundi paris su bcoxis coalitis vel linea mediana divisae, 
palpo (praeter subcoxas) 4-artic111ato articulo quarto unguiformi 
vel 3-articulato ungue nullo. 

Lamina basalis subtrapezoidea, augusta, partim quam lamina 
cephalica plus minusve angustior; lamina praebasalis indistincta. 
Pedes maxillares longi, bene armati, subeoxarum lineis chitineis 
nullis. 

Segmenta pedifera suprascutellis tlullis, praescutello magno, 
sterna antica parte postica sat longa, gradatinl angustiore in seg­
mento sequenti intromissa et interne a margine postico usque ad 
medium sternum spissitudine longitudinali chitinea antice bifurcata 
vel non fulcro entosternali vel furca appellata, instructa sunt; 
sterna omnia poris ventralibus destituta. 

Segmentum ultimum pediferutn subcoxis plus minusve inf1atis 
et poris numerosis instructis, pedibus (subcoxis exclusis) 6-articu­
latis, elongatis, ungue nullo. 

Appendices genitales plus minusve distincte biarticulatae. 
Pori anales duo. 
Segmentorum numerus uniusquisque speciei constans. 
Pulli ex ovo segmentorulll numero adulti nascunt, segmenti 

praegenitalis subcoxis poris destitutis vel poro uno instructis, poris 
analibus magnis vel permagnis. 

Familiae huic genera haec pertinent: Dicellophilus, O. F. 
Cook; Lamnonyx, O. F. Cook; Megethmus, O. F. Cook; Arrup. 
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Chamb.; Prolamnonyx, Silv. (Tygarrup, Chamb. forsan = Dicel­
lophilus, O. F. Cook.). 

CONSPECTUS GENERUM. 

[. Subcoxae segmenti praegenitalis (ultimi pediferi) per-
magnae segmentum praecedente amplcctentes jlfegeth,nus. 

Typus: ill. mt"croporus (Haase). Luzon. 
:2. Subcoxae segmenti praegenitalis ad latera segmenti 

praecedentis haud vergentes. 
3. Palpi maxillares nngue distincto instructi. 

S. Lamina cephalica spina antica infera sub-
laterali instructa Lamnonyx. 

Typus: L. punctifrons (Newp.). India. 
6. Lamina eephalica spina antica infera sub. 

laterali destituta ... Dicellophilus. 
Typus: D. limatus (Wood). 

4. Pal pi maxillares ungue nullo. 
7. Mandibulae laminis pectinatis numerosis in­

structae ; maxillae primi paris subcoxis coal-
itis ... Prolamnonyx. 

, Typus: P. holstii, Poe. China; Japan. 
S. Mandibulae laminis pectinatis duabus in­

structae ; maxillae primi paris subcoxis mediis 
divisis ...... Arrup. 

Typus: A. thylorus, Chamb. California. 

ON THE FAMILY NAME HERE USED. 

Newport in 1842 described the genus M eCistocephalus basing 
it upon the following species: (i) M ecistocephalus ferrugt'neus (C. 
Koch); (ii) M maxillaris (Gerv.); (iii) M puncti/rons, Newp. 
etc. Newport did not indicate the type species of the genus, hut 
O. F. Cook proposed to consider the first, viz. M ecistocephalus 
/errugineus as the type, not\vithstanding the fact that C. L. Koch 
in 1847 erected the genus Pachymerium for this species. Follow­
ing this rule O. F. Cook founded in 1895 the genus Lamnonyx for 
the reception of 111. punctifrons and allied forms and the genus 
Dicellophitus for M. limatus (Wood) of California. On the basis 
of this arrangement O. F. Cook named the family Dicellophilidae 
from Dicellophilus. Pocock in r8g8 considered M puncti/ro'l'ts as 
the type of M ecistocephalus, after C. Koch had taken out M ferru­
gineus. Attems in 1903 refused in part to ·follow Cook and Pocock 
and considered, very wrongly, the species 111 carniolensis as the 
type of the genus M ecistocephalus. This species was unknown to 
Newport, at any rate when he proposed the genus M ecistocephalus. 
Attems accepted the genus La1nnonyx with L. punctifrons as type 
species: and he therefore named the subfamily Mecistocephalinae. 
Verhoeff (1908), Brolemann (1909) and Ribaut (1914) followed 
Attems, but gave the group family rank. 

Chamberlin (1914), with Pocock in r8g8, noted that III. ferru­
gineus having been relnoved from It! ecistocephalus as the type of 
Pachimerium, C. Koch (r847), M ecistocephalus, Newport must 
renlain with the type sp.ecies M punctifrons aLnd not ltd. carniolensis, 
which was not included by Newport in the list. 
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I prefer in similar cases to follow the view of Cook .• assuming 
as type of the genus the first species ascribed to it by the author 
of the genus; in my opinion, therefore, At! eCistoceP.halus, N ~wpo~t 
bas 111 terrugineus as type species and cannot be Included In thIS 
family, which takes its name from another genus proposed by 
Cook, viz Dicellophilus. 

ON THE CHARACTERS FOR DISTINCTION OF GENERA AND SPECIES. 

In this family good characters for the distinction of the genera 
are the fortn of the tnaxillary palps, the presence or absence of a 
spine on the underside of the anterior sublateral region of the epicra­
nium, and the developtnent of the subcoxae of the pregenital seg­
ment. I could not find any basis for the distinction of genera in the 
form of the teeth of the pectinate laminae of the mandibles, nor in 
the presence or absence of setae on the lateral parts of the labrum. 
Such characters have been retainei as of great importance in the 
distinction of species, together with that of the relative length of 
the head) the number and form of the teeth of the maxillipedes, 
the form of the sternal furca, of the sternum and the number of 
pori on the subcoxae of the pregenital segment. 

I note that the relative length of the epicranium has its value, 
but not an absolute value, because it appears to me to be variable 
in sonle degree and sOllletimes very variable on account of mutation 
or aberration. I, therefore, think it is not to be considered of first 
importance and cannot serve for the distinction of species, if not 
observed in a good series of specimens. This view has been fol­
lowed by me invariably and a case I consider as an aberration is 
briefly discussed in the description of Lamnonyx maxillaris. 

The colour also is very variable in the genus La'mnonyx and 
has, therefore, not been used by me for the distinction of species or 
of varieties. 

ON GEOGRAPHICAL DISTRIBUTION. 

The genera of Dicellophilinae known up to date are especially 
distributed from Japan and China to New Guinea, Malaysia and 
India. 

Western North America has two genera with three species and 
Europe only one species, belonging to one of the North American 
genera, viz. Dicellopht'lus. 

Tropical Africa has a species, L. insularis (Lucas), which 
exten ds to India, a nd in some places L. maxillaris (Gerv.) , which 
is actually tropocosmopolitan and has been introduced into the 
Canary Is. and into Madeira, Paris and Hamburg. 

South America, if we exclude Tygarrup intermedius, Chamber­
lin, described as coming from British Guiana but collected in 
pots of plants in Washington, has only the tropocosmopolitan 
L. maxill arise 

The centre of formation and distribution of genera and species 
of Dicellophilinae has certainly been somewhere between Japan 
New Guinea and India. ' 
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Gen. Lamnonyx t O. F. Cook. 

(Figs. I-XXIII). 

Mect'stocephalusex p. Newport, Proc. Zoo I. Soc. London, 1842, p. 178; ld., 
Trans. Linn. Soc. London, XIX, p. 429 (1844); \\food, Tr. Amer. 
Phil. Soc. Philad. XIII, p. 176 (1829); Meinert, J.Vat. Tidsskr. VII, 
p. 92 (1870); ld., PI'. Amer. Phil. Soc. XXXI II, p. 212 (1885); Cham­
berlin, Bull. J1us. compo Zool. (,ambridge, .1Ifass. LVIII, p. 209 (191-+). 

LamnollYx, O. F. Cook, Proc. U.S. Nat. Mus. XVII r, p. 61 et 74-
(1895); Attems, Zool. Jahrb. Syst. XVIII, p. 210 (1903); Verhoeff, 
Bronn's Klass. u. Ord. CIz£lopoda, p. 273 (1908); Riballt, Ch£lopoda, 
in Voyage Alluaud et Jeannel en Afrique or. (19I 1-1912), p. 17 (I914). 

Corpus postice attenuatum. 
Lanlina cephalica longior quam latior, sutura frontali discreta, 

genarum angulo antico interno ad labrum in processum acutum 
ploducto, superficie antica infera sublaterali externa in spinam 
producta. Antennae attenuatae. 

Labrum tripartituln parte mediana angustiore, margine cetero 
nudo vel ciliato; luandibulae lamillis pectinatis nu-merosis in­
structae superficie externa nuda; maxillae prhni paris subcoxos­
terno medio diviso, rnala externa et interna sllbaequalibus simplici­
bus, parte proximali bene chitinea et setosa, parte distali eurvata~ 
incolori, nuda; maxillae secundi paris subcoxosterno integro, palpo 
(ungue incluso) 4-articulato, ungue parvo vel perparvo. 

Lamina basalis subtrapezoidea, angusta, haud multo postice 
latior quam longior. 

Pedes maxillares flexi marginem frontalem super antes , sub­
coxis et articulis 2-4 plerumque armatis. 

Tergita longitudinaliter bisulcata, praetergito segmenti primi 
pediferi perparvo obtecto, praetergitis ceteris Inagnis. 

Sterna antica sulco mediano a parte postiea usque paruln ante 
medium sternum pertinente integro vel antice bifurcato. Praescu­
tellum (paratergitum) qualn scutellum spiraculiferum majus, scu­
tellis ceteris vide fig I., 9. 

Segmentum ultimum pedigerum sterno bene evoluto, subcoxis 
poris numerosis instructis, pedibus (subcoxis exelusis) 6-artieulatis, 
inermibus. 

Pori anales duo. 
Species typica: M ecistocephalus punctt'trons, Newport. 
-Habitat .-Regiones tropicales et subtropicales; in hemisfaero 

australi etiam regiones temparatae. 
Praeter species hie a me descriptae, generi huic pertinent 

etiam: Lamnonyx angust'';ceps, Ribaut, Africa or.; L. iapontcus 
(Mein.), J aponia. 

CONSPECTUS SPECIERUM HIC DESCRIPTARUM. 

A. Pedum paria 49. 
I. Sterna antica sulco mediano postico C. ad dimidium 

sternum bifurcato impressa. 
3. Sternorum anticorum furca (semper in seg­

mento decimo considerata) angulum acutulU 
formans ... . L. punctifrolls (N ewp.). 
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a. Mandibularum laminae pectinatae denti­
bus proximaIibus quam distalibus par~m 
diversis (a laminae dimidia parte ad baslm 
gradatim parUin minoribus). 

c. l\1andibularulll margo internus in­
teger, capite longiore quam latiore c. 
ut 75: 4S i segmenti ultimi sternum 
trapezoideutn ... . .. 

d. l\1andibularum margo internus brevi 
spatio serrato, caput, servata propor­
tione, parum latius et segrnenti ul­
timi pedigeri sterni latera - minus 
convergentia 

L. punctifrons, s. str. 

L. punctifrons v. sulci­
coU-is (Tom,). 

b. Mandibularum laminae pectinatae denti­
bus proximalibus quam distales multo 
minoribus ... ... L. pu nctif1'ons v. hetero .. 

-t. Sterna antica furca angululU subrectum vel 
obtusum formante. 

5. Sterna antica furca angulum subrectum 
vel parum obtusum formante. 

7. Labri margo nudus; mandibularum 
margo internus ad laminam prinlam 
integer vel subintegerj laminarum 
pectinatarum dentes proximales sat 
magni quam distales gradatim par­
urn minores 

var. Pedes primis paris quam idem 
f<?rrnae typicae c. 1/4 lon­
glores 

8. Labri margo totus breviter ciliatus; 
mandibularum laminae tantum in. 
apice dentatae, margine cetero setis 
brevissimis instructo. 

9. Pedes maxillares ungue ter­
minali valde uncinato et denti­
bus articulorum 2-4 etiam un­
cinatis 

10. Pedes maxillares ungue ter­
minali moderate arcuato et 
dentibus articulorum 2-4 haud 
uncinatis 

6. Sterna antica furca angulum valde obtusum 
formante. 

1 I. Labri margo submedianus setis bre­
vib us instructus. 

I~. Segmentum ultimum pedifer­
urn sterno ante apicem paul­
lum angustiore i mandibulae 
lamina pri rna I I -dentata 

14. Segmentum uLimum pedifer­
unl sterno ante apicem multo 
angustiorej mandibulae lam­
ina prima 16-dentata 

12. Labri margo submedianus nudus. 

pus, Humb. 

L. illsularis, Lucas. 

L. insularis v. orien­
talis, nov. 

L. uncifer, sp. nov. 

L. subgigas, sp. nov. 

L. superior, sp. nov. 

L. supert'or subsp. pal­
lida, nov. 

IS. Mandibularum laminae pect­
inatae d.entibus proximalibus 
perparvls L. cephalotes, Mein. 

16. Mandibularum laminae pect­
inatae dentibus proximalibus 
quam distales parum minores. 



1919.] F. SILVESTRI: Indian Chilopoda Geophilimorpha. 5 I 

17. Corporis longitudo ad 
mm.40 L. maxillaris (Gerv.). 

18. Corporis longitudo quam 
dicta (mm. 40) major .... L. ceplzalotes v. sl£bin· 

sularis, nov. 
2. Sterna antica suleo mediano antice haud bifur­

cato impressa. 
19. Corpus ad rom. 50; sternum segmenti lll­

timi pediferi subtrapezoideum postice parllm 
angustiore; subcoxae ejusdem segmenti por­
is numerosis instructae 

20. Corpus ad mm. 20; sternum segmenti ul­
timi pediferi ante apicem angustiore i subcoxae 
ejusdem segmenti poris paucis (c. IS) in­
structae ... 

B. Pedum paria minus quam 49. 
21. Pedum paria 45. 

23. Pedum maxiJIarium articulus secundus 
dentibus duobus armatus j sternum seg­
menti ultimi pediferi trapezoideulll sat 
latum 

24. Pedum maxillarium articulus secundlls 
dente uno apicali armatus sternum seg­
menti ultimi pediferi angusto, lateribus 
gradatim parum eonvergentiblls 

22. Pedum paria 47 
C. Pedum paria magis quam 49. 

25. Pedum paria 51 
26. Pedum paria 57 

27. Pedum paria S9 
28. Pedum paria 65 

L. 1'ubriceps ('" ood). 

L. modestus, sp. nov. 

L. spissus (\.\' ood). 

L. diversidens. sp nov. 
L. talz itiensis (\"A.;' ood 

L. gigas (Haase). 
L. diversisternus, sp. 

nov. 
L. smithi (Poe.). 
L. mirandus (Poe.). 

Lamnonyx punctifrons (Newp.). 

(Fig. I). 

Mecistocephalus pllnctifrons, Newport, Proc. 20&l. Soc. 1842, p. 179; 
Id., Tr. L£nn. Soc. XIX, p. 429, pI. xxxiii, fig. 17 (1845) ; Gervais, Ins. 
apt. IV, p. 310 (I8~7); nee auctorum. 

~ Corpus supra latericium plus tninusve fusco variegatum, 
subtus testaceum, capite rufo, antennis paUide rufis et pedibus 
ochraceis vel melleis. 

Lamina cephalica c. 3/7 (75 : 4S) longior quam latior, sat grosse 
et sparse punctata lateribu:3 postice parum convergentibus. 

Antennae gradatim attenuatae, articulo sexto duplo longiore 
quam ad apicem latiore, articulo ultitno etiam duplo longiore quam 
latiore, articulis 1-5 setis brevioribus et brevibus. articulis ceteris 
a sexto gradatim setis magis numerosis et brevioribus instructis. 

Labrum medium incisum unidentatum margine cetero integro 
vel vix lobulato; mandibulae laminis pectinatis 9-! 0, quarum 
prima 6-7-dentata, mediana 2o-30-dentata dentibus proximalibus 
gradatim parum minoribus, externe ad laminam ultitnam proces­
sibus duobus plus minusve profunde bifidis, margine inter no ad 
laminam primam integro, angulatim ali quantum producto; maxil­
lae primi et secundi paris vide fig. I, 7-8. 

Pedes maxillares flexi marginem frontalem spatio sat nlagno 
super antes , subcoxis coalitis parum latioribus quam longioribus, 
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antice inclslone profunda et dentiLus duobus obtusis instru~tis, 
articulo secundo externe e. 1/3 quam interne longiore dentibus duo. 
bus obtusis, quorum inferior parum lninor est, instructo, articulis 
duobus sequentibus dente parvo obtuso, unglle terminali tongo 
bene arcuato, integro, ad basim tuberculi obtusi instar parum 
produeto. 

Sterna furea typica angulo acutum form ante et setis brevis­
simis numerosis instructa, 

FIG. I.-Lamnonyx pun.ctifrons: I. caput et trunci segmenta primum et 
secundum prona; 2. eadem supina; 3. caput, praeter appendices. supinum; 4. 
labrum; 5. mandibulae pars distalis; 6. ejusdem lamina pectinata submediana; 
7. maxillae primi paris i 'S. maxillae secundi paris: 9. sterni decimi latera cum 
tergiti parte et sterno i 10. ejusdem furca; I I. feminae pars postica supina. 

A = praeterg-itum, B = tergitum, C = praescutellum (paratergitum), D = 
scutellum spiraculifer~m, E = postscutellum, F = furca, sternalis, L = labrum, 
M = processus angularis genarum, N = spina infera antica sublateraJis externa, 
P = pedis basis, R = praesternitum, S = sternum. 

Pedes primi quatn secundi parum minus quam dimidium bre­
viores; pedes ambulatorii ungue terminali longo attenuato. 

Segmentum ultimum pediferum sternito trapezoideo, postice 
setis brevissimis instrueto, sttbcoxis poris numerosis sat magnis "et 
aliis sparsis parvis instructis, pedibus gradatim attenuatis, quam 
paris precedentis parum minus quam duplo longioribus. Pori 
anales sat magni. 

PedU111 paria 49. 
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l,ong. corporis ad mm. 80 , lat. segmenti primi 2. 

Mas feminae similis, pedibus ultimi paris quam idem feminat 
parum crassioribus et parum Inagis setosis. 

Habitat.-India: Trichinopoli (lvewton); Rangalnati, Chitta­
gong Hill Tracts, Bengal (R.o H odgart). 

On the nomenclature of L. puncUj-rons .-N ewport described 
this species on specimens from Madras; from his time to the 
present day there have been referred to the same species specimens 
from other parts of Asia, Malaysia, New Guinea, Africa and 
America, but after an examination of many specimens I have been 
brought to consider as L. punctitrons, Newport, only the specimens 

FIG. II.-Lamnonyx punctifrons v. heteropus: I. caput et segmenta pri­
mum et secundum trunci supra inspectaj 2. pedes maxillares ct segmentum 
primum pediferum subtus inspecta j 3. mandibulae pars distaJis j 4 ejusdem 
lamina mediana; 5. pedes maxillares primi et secundi paris; 6. sterni decimi 
furca; 7.-8 feminae corporis pars p05trema supina. 

from Trichinopoli, a locality not far from Madras, and from a fe\v 
ether Indian localities. 

Specimens from some parts of India and.from Malaysia, Africa 
and New Guinea appear different from that considered by me to be 
L punct~irons and are here described as distinct varieties or species. 
As Gervai-;, Lucas, Meinert and Hutnbert described species of 
Lam1zonyx, incorrectly retained by Pocock, Haase and others as 
synonyms of L. puncli/rons, I have revived the greater number of 
these species, giving their nalnes to specimens from the localities 
from which the types \yere obtainei. I note that this Inethod is 
not correct without the exuLnination of the type specimens, but I 
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think that it is preferable, when it is impossible to obtain the types 
for examination, to refer to old species of the same locality the 
specimens which appear to agree with them in the light of the des­
criptions than to propose new names. 

Lamnonyx punctifrons (Newp.) var. heteropus t Humb. 

(Fig. II). 

Mecistocephalus lzeterojJus, Humbert, Mem. Soc. Phys. Geneve. XVIII, 
p. 19, pI. ii, fig. 4 ( 1865). 

Corpus ferrugineo-ochraceum dorso fuseo marmorato, capite 
latericio. 

FIG. II I.-Lamno1?Yx PUllctzjl'ons v. sulcicollz's: I. caput et segmenta 
primum et secundum prona; 2. eadem supina j 3. labri dimidia pars; 4 mandi­
bula; s. ejusdem lamina mediana; 6. 1l1axillae primi et seeundi paris j 7. sterni 
decimi fureaj 8. maris corporis pars postrema supina~ 

Lamina cephalica parum minus quatn duplo longior quam 
latior, superficie punctis parvis parum numerosis impressa. 

Pedes maxillares subcoxis aliquantum antice latioribus quam 
longioribus, dentibus typicis bene evolutis. 

Labrum unidentatum margine submediano convexo integro; 
mandibulae margine interno ad laminam prim am serrato, laminis 
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pectinatis 12, quarum prima 7·dentata, ceterae dentibus proxi­
malibns quam distales multo minoribus, medianae dentibus 25"30 
instructae. 

Notae ceterae ut in L. p'unctifrons, Newp. 
Long. corporis ad mm. 8,5, lat. segmenti primi 3". 
Habitat.-Ceylon: Pattipola (Gravely); Horton Plains, 7,000 ft. 

(Kemp). ' 
Observatio.-Species haec a L. punctifrons (Newp.) mandibu­

larum forma et a L.I cephalotes (Mein.) sternitorum furca angulum 
acutum formante distinct a est. 

L. punctifrons (Newp.) var. sulcicolHs (Tomosvary). 

(Fig. III). 

Mec£stocephalus sulC£coll£s, Tomosvary, Termesz. Fitzet. VI, p. 162, tab. 
iii, fig. 3-4 (1882). 

Corpore luride ochraceum capite testaceo. 
Lamina cephalica et pedes maxillares parum latiora quam in 

forma typica ex Trichinopoli, mandibularum margo internus parum 
serratus, segmenti ultimi sternum lateribus parum minus conver­
gentibus. 

Long. corp. ad mm. 58, lat. 2·6. 
H abitat.-Borneo: Irusau (coll. Silvestri). 

", Observatio.-Exenlplum unum vidi, quod mihi aliquantum 
diversum ab exemplis ex Trichinopoli videtur et ut varietas con­
sideraridum. 

Lamnonyx insularis (Lucas). 

(Fig. IV). 

Geophz"l-us insularis, Lucas, Myriapodes, in Maillard, Note sur l'ile de la 
Riunion, ed,2, Paris 1863. Annex N, pI. xxi, fig .. I. 

Mecistocephalus heros, Meinert, Proc. Am. Phil.' Soc. XXII I, p. 214 
(1886). 

Mecistocephalus pU12ctifrons, Porat, Bihang Sv. Vet.-Ak. XX, Afd. IV, 
NQ. 5, p. 20 (1894) j Silvestri, Aizn. Mus. Genova XXXV, p. 484(1895) ; 
Broelemann, A1em. Soc. Zool. France VIII, p. 528 (1895) j Saussure 
& Zehntner, Abh. Senckenb. nat. Ges. XXVI, p. 433" (190Il; Saussure, 
A1yr. JJfadagascar, P, 328, pI. xiv, fig. I4-14b (1902) j Broelemann, 
Boll. Soc. ent. Ital. XXXV, p. 118 (1903); Attems, ex p. Zool. Jahrb. 
Syst. XVIII, p. 211 (19°3); Silvestri, Mi'Y. in 1/ Il Ruvenzori" Relaz 
scientij. I, p .. 322 (190 9) ; Attems, in "Voeltzkou", Reise in Ostafrica 
19u3-1905, Wiss. Ergeb. III, p. 80 (1910) j Ribaut, Myr. I, Chilopoda, 
p. 117, pI. i, fig. 9-12 et pI. ii, fig. 13-15 in II Voyage Alluaud et Jean­
nel en Afrique or. (lqI4) ". 

Lamnonyx togensis, O. F. Cook, Bl'andtia, p. 39 (1896) Pullus! 
Mecistocephalus punctifrons v. glabridorsalis, Attems, Zool. Jahrb. 

Syst. XII I, p. 138 (1900). 

Corpus luride ochraceum vel ochraceo-testaceum, capita 
latericio dorso et lateribus immaculatis vel fusco plus minusve 
marmoratis, rare corpus totum crelneum capite fulvo-ferrugilleo 
vel ferrugineo-latericio, antennis fulvo-ferr.ugineis, pedihus och-
raceis vel cremeis. . 
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Lamina cephalica parum minus quam duplo (I2 : 7 v~l 
10 :5'8) longior quam antice latior, lateribllspostice parum con .. 
vergentibus, superficie praesentim postice grosse punctata. 

Antennae gradatim attenuatae, articulorum longitudine et 
forma variabili, articulo sexto tam longo atque lato vel plerumque 

FIG. IV .-Lamnonyx insularis: l. caput et segmenta: primum et s~cundum 
prona; 2. eadem supina; 3. labri dimidia pars j 4. Inandibulae pars distalis i S. 
ejusdem lamina mediana i 6. maxillae primi et secundi paris; 7. feminae corporis 
pars postrema supina (figuras omnes exelnpli ex Africa occidentali: ins. Anno­
born), 

longiore (usque duplo) quam ad apicem latiore, articulo ultimo c. 
duplo longiore quam latiore, articulis I"'4 setis brevibus, arti­
culis ceteris setis brevi bus et set is brevioribus gradatim magis 
numerosis instructis. 

Pedes maxillares fIexi mnrginem frontalem spatio sat magno 
superantes, subcoxis coalitis parum (antice) latioribus quam longio-
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ribus, dentibus typicis bene evolutis, ungue terminali attenuato, 
acuto I bene arcuato. 

Labrum medium unidentatum margine cetero aliquantum con­
vexo nurio; mandibulae laminis pectinatis to praeter laminam 
externam ohsoletam, quarum prima 6-7-dentata, mediana, 2o-den­
tata, maxillae primi et secundiparis vide fig. IV, 6. 

Sterna furca angulum subrectum vel parum obtusum form ante 
et setis numerosis brevissimis i nstructa. 

FIG. V.-Lamnonyx insular':s, pullus: 1. caput et segmenta primum et 
secundum pronaj 2. eadem supina; 3. labrum; 4. mandibulae pars distalis i S. 
maxillae 'primi et secundi paris j 6. sternum decimum j 7. corporis pars postrema 
supina i 8. eadem prona. 

Pedes primi paris quam secundi dimidio breviores (long. 
maxima mm. 1'10); pedes omnes hirtelli, ungue terminali robusto. 

Segmentum ulthnum sternito trapezoid eo postice ante apicem 
parum angustiore setis brevissimis praesertim postice pernumero· 
sis instructo, subcoxis poris numerosis parvis et aliis magis numero­
sis perparvis instructis, pedibus parum attenuatis quam paris 
praecedentibus c. 1/3 longioribus brevi$sime setosis. 

Pori anales sat magni, sub appendicibus genitalihus obtectis. 
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Pedum paria-49; long. corp. mm. 40-90, lat. segmenti ptimi 
ad 3.6. 

Mas segmento. ultimo pedifero, pedihus inclusis., quam idem 
feminae magis piloso. 

Pullus (iig. V) iam coloratus long .. corp. mm. 13, lat ... segmenti 
primi 0'68. Corpus ochraceum capite ferrugineo. Caput forma 
eidem adulti simile, pec1um maxillarium dentibus omnibus evolutis; 
segmentnm ultimum pedifernm subcoxis- paris nulHs; pori :-anales 
magnl. 

FIG. VI.-Lamnonyx insularis Val". orz·entalis: I. caput et segmenta pri .. 
mum et secundum prona; 2. eadem supinaj 3. labri dimidia pars j 4. niai1di~ 
bulae pars distalis j S. ejusdem lamina peetinata submediana; 6. maxillae primi 
et secundi paris; 7. furea sterni deeimi·; 8. pedis deeimi pars distalis; 9. feminae 
pars postrema supina (figurae exempli ex Kavalai).. . 

Mandibulae laminis .pectinatis 6, quarum prima 6-dentata, 
mediana Io-dentata, maxillarum setis vide fig. V, 5. 

H al~itat.-Africa tropicalis tota et insulae .adiacentes. ~xempla 
vidi ad 01okem~ji (Nigeria), Aburi (Auris ,Costa), Segboroue (Da­
homey), Victoria (Camerum), Quifangondo-(Angola}., Boma (Congo), 
Asmara· (Erythrea), Somalia et Toro(Africa orientalis); Ins~. ·S. 
Thome-; Vista Alegre, Ribeira, Palma, Ins .. Fernando _POQ; Ins. 
Annobon. 

Exemplum typicum a Lucas descriptum ex ins. Reunion. 
Exemplaexlndia_: Parambiculam, .<;ochinState, 17°0"3200 ft. 
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(Gravely); Foot of the Nellampathies, Cochin State (G. M atthai) : 
cum exemplis ex Africa notis omnibus bene congruunt. 

Observatio.-Species haec a L. punctitrons furca antica sternali 
angulum subrectum, vel parum obtusum (haud acutum) formante, 
poris subcoxarum segmenti ultimi pediferi minoribus bene dis­
tincta est. 

Lamnonyx insularis (Lucas) var. orientaHst nov. 

(Fig. VI). 

Mecistocephalus punctifrons expo Haase, Abh. Zool. u. Antitr. Mus. 
Dresden I, N. 5, p. 104 (1887); Silvestri, A'nn. Mus. Genova XXXIV, 
p. 134 et 719 (1895). 

Varietas haec a, forma typica differt pedibus primi paris quam 
idem L. insularis c. 1/4 longioribus (long. ad mm .. r60), poris sub-

FIG. VII.-Lamnonyx insularz"s var.orientalis, pullus:1. caput et seg­
menta primum et secundum prona; 2 eadem supina; 3, labrum; 4. mandibulae 
pars distal is j 5. maxillae primi paris j 6. maxillae secundi paris j 7. corporis 
pars postrema supina j 8. eadem prona. 

coxarum segmenti ultimi pedigeri parum majoribus (cfr. fig. V I, 
9)· 

Pullus (cum matre ex Kavalai collectus) cremeus capite ochro .. 
leuco, long. corp. mm. 13, segmenti primi lat. 0'70 eodem formae 
typicae similis (cfr. fig. VII). 

II abitat.-India: Kavalai (~ CUll1 pullis IS)' Co chin State 
(Gravely); Kobo, 400 ft. (Abor Expedition); Ootacamund, S. India 
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et Anamalais (Fletcher) ; Mergui; Port Blair, Andamans; Sumatra: 
Si· Ram be (M odigliani). 

Lamnonyx cephalotes (Mein.) 

(Fig. VIII). 

Mecistocephalus r pilosus, Wood, 1. At'. Nat. Sci. 1863, p. 43. 
Mecistocephalus cephalotps, Meinert, Nat. Tidsskr. VII, p. 100 (1871). 
Mecistocephalus? punctifrolls, Attems, Mitt. Naturh. Mus. Ham.burgh 

XXIV, p. 96 (1907). 

~ Corpus testaceo·ochraceum vel plus minusve dilute ochro­
leucum capite fulvo vellatericio. 

/ I 

\ 

'\ 

\ / 

'\ , 

: ......... -............. _--_.! 

FIG. VIII.-Lamno.nyx cephalotes: 1. caput et segmenta prirnum et secun­
dum prona; 2. eadem supina; 3. mandibulae pars distal is i 4. ejusdem lamina 
mediana i S. sterni decimi furea. 

Lamnonyx cephalotes var. multispinata: 6. mandibulae pars distalis; 7 • 
.ejusdem lamina submediana. 

Lamina cephalica c. 3/8 langior quam latior, lateribus postice 
parum convergentibus. Antennae gradatim attenuatae, articulo 
sexto c. 1/5 longiore quam ad apicem latiore, articulo ultimo c. 3/5 
longiore quam latiore, articlllis 1-6 setis brevibus, articulis ceteris 
etiam setis brevioribus gradatim magis numerosis instructis. 
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Pedes maxillares flexi marginem frontalem spatia sat brevi 
5uperantes subcoxis coalitis parum antice latioribus quam longiori­
bus, dentibus typicis bene evolutis, unguo terminali bene arcuato. 

Labrum medium unidentatum margine cetero convexo nudo; 
mandihulae laminis pectinatis 10, quarum prima 7-dentata, me­
diana c. 40-dentata, dentibus usque ad basim sistentibus et grada­
tim ab apice ad basim minoribus instructa; maxillae primi et 
secundi paris ei~dem speciei pracedenti similes. 

Sterna antica furca angulum obtusum formante. 
Pedes primi paris quam secundi c. dimidio breviores; pedes 

omnes hirsutelli, ungue terminali longo, robusto, attenuato. 
Segmentum ultimum ste-rnito trapezoidali, postice parum an­

gustiore, brevissime persetoso, subcoxis poris sat numerosis et sat 
parvis, pedibus quam paris precedentis duplo vel parum magis 
quam duplo longioribus, postice parum attenuatis, hirtellis. 

Pedum paria 49; long. corp. ad mm. 60, lat. segmenti primi 

Habitat.-Exemplum descriptum in monte Tengger, Java 
(Frilhstorfer) collectum fuit. Exempla minora ex eodem loco corpore 
ochro:euco. Exempla alia vidi ad Gede Java (Fr1"4.hstorfer , oo!lecta 
et ad Kalimpong, Darjiling, E. Himalaya, 600-4,500 ft (F. H. 
Gravely); ad Darjiling, 6,000-7,000 ft. (Id.); ad Singla, Darjiling, 
1,500 ft (Lord Carmichael); ad Hanoi (V Demange); ad Tan-Moi, 
Tonkin (Fruhstorfer). 

Observat~o.-Species haee a L. punc#frons et a L. insularis 
furea sternorum anticorum angulum obtusum formante bene 
distinct a est. 

Lamnonyx cephalotes (Mein.) var. subinsularis t nov. 
,Tarietas haec a forma typiea mandibularum laminis pectinatis 

dentibus proximalibus quam distales parum minoribus differt. 
H abitat.-Ceylan: Madatugama (M adarasz); Sumatra: M. 

Singalan (Beccari); Mergui (Mus. Calcutta); Tonkin: Hanoi 
(Dernange). 

Lamnonyx cephalotes (Mein.) var. multispinatat nov. 
Varietas haec a fonna typica mandibularum (fig. VIII, 6, 7) 

laminarum partis proxima lis superficie spin is mininlis numerosis 
instructa dtstinguenda. 

Corpus ochroleuCU1TI vel ochraceum capite latericio. 
Long. corp. ad mm. 52, lat. segmenti primi 2'4· 
Habitat.-India: Rotung, 1,400 ft. et Upper Rotung, Abor 

Exped. (Kemp). 

Lamnonyx maxillaris (Gerv.). 

( l:i ig . I X ) . 
Geophilus maxillaris, Gervais, Ann. Sci. /tat. (2) VII, p. 52 (1837) j Id., 

Atlas de zoulogie pI. 55, fig. -+ (1844); Id., Ins. apt. I V p. 309· 
pI. 39, fig. 5 (1847). 
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Mecistocephalus guildingii, Newport, "Tr. Linn. Soc. XI~, p. 429 
(1845); Meinert, Nat. Tiqsskr. (3) \1'11, p. 97 (1871). 

Mecistocephalus gullive'ri, Butler, Ann. Nat. Hist~' (4) XVI I, p~ 446 
(1876) ; Id., Phil. Trans. CLXVIII, p. 500 (1879). 

Mecistocephalus punctifrorls ex p. Haase, ;1bh. ilfus. Dresden I, .N. 5, 
p. 104 (1887); ex .p. Pocock, Ann .. Mus. Genova XXX, p. 423 (1.891) ; 

Latzel, Yahrb. Hamb. Wiss',Anst. XII, p. 5 (1895); Broelemann, Bull. 
Soc. ent. France' 1897, p. 136. 

Lamnonyx leonensis, O. F. Cook, Brandtia, p. 39 (1896). 
Mecistocephalus parvus, Chamberlin, Psyche XXI, p. 85 (1914). 

~ Corpus plus minusve dilu'te ochraceum capite latericio vel 
rufo .. ferrugineo, antennis rufo-ferrugineis J pedihus corpori conco­
loribus. 

FIG. IX.-:-Lamnonyx max£llaris: r. caput et segmenfa primum et secun­
dum prona; 2. eadem supina; 3. labrum j 4. mandibulae pars distalis j 5. ejus­
dem lamina submediana ;6. maxillae primi et secundi pads; 7. sternum deci­
mum; 8. feminae corporis pars postrenla supina (fig. I -8 exempli ex Kierpur); 
9. feminae corporis pars postrema sup ina (exempli ex Hawaii); 10. eadem" :pulli 
et I!. eadem juvenis (exemplorunl ex Iiawaii); 12, maris pars postrema suplna; 
13. caput et segmenta primum et secllndum;' 14. eadem supina (figurae -12- 14 
exempli ex Andaman). 

Lamina cephalica parum minus quam duplo longior quam 
latior (63 : 34), lateribus postice parum convergentibus. 

Antennae gradatim attennatae, articulo sexto c. r/3 longiore 
qu~m ad ap.ice~ latiore, articulo ultimo fere duplo longiore quam 
latl0re, artlcuhs 1-6 setis brevi bus , articulis ceteris etiam setis 
brevioribus gradatim parum magis numerosis instructis. 
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Pedes nlaxillares fiexi marginem frontalem spatio brevi super~ 
antes, subcoxis coalitis parum latioribus quam longioribus, margine 
antico dentibus duobus sat parvis, articulo secundo dentibus duo­
bus brevi bus, articulo tertio et quarto dente perparvo, ungue 
terminali longo, attenuato, sat arcuato. Labrum medium incisum 
unidentatum utrimque integro, convexo; mandibulae laminis 
pectinatis 5-6, quarum prima dentibus 6, quarta dentibus 9 subae­
qualibus et dente parvo basali instructa, nee non appendici externa 
tonga, plus minusve manifeste bifida, et appendici brevi apice varie 
partito compositae; maxillae primi et secundi paris vide fig. IX, 6. 

Sterna furea ramis brevibus angulum obtusum formante et 
setis brevibus, praesertitn postice, et setis brevioribus. sat nume­
rosis instrueta. Pedes primi paris quam secundi parum magis quam 
dimidium minores; pedes omnes hirsutelli, ungue terminali atte­
nuato, sat longo. 

Segmentum. ultimum sternito subtrapezoideO' postice parum 
con stricto setis pluribus brevissimis instructo, subcoxis poris parvis 
et aliis perpar'vis sat numerosis (subtus c. 20) instruetis, pedibus 
gradatim parum attenuatis, quam paris praecedentis c. 1/3 longiori­
bus, hirtellis. 

Pedum paria 49. Pori anales sat magni. Long. corp. ad mm. 
38, lat. segmenti primi r·05., 

Mas feminae similis. 
H abitat.-Species haec in regionibus tropicalibus orb is terra .. 

rum sparsa est et etiam in Ins. Canarie et in Parisiorum et Ham­
burg calidariis. Exernpla vidi ex India: Kierpnr, Purnea distr. 
(femina long. mm. 28 cum pullis 18); Sadiya, N.E. Assam 
(Kemp); Samagooting J ASS~i1n; Puri, Orissa (Kemp); Mahe; Tri-
chinopoU (Newton). ' 

Nuova Guinea: Simbang et Sattelberg (Biro). 
Ins. Philippine: Manila. 
Samoa: Pago Pago (Silvestri). 
Hawaii: Hilo (Silvestri). 
S. America: Cuba, Cuyaba, Brazil (Silvestri). 
Africa: S. Paolo de Loanda, Angola et Lagos, Nigeria (Silves .. 

tri); S. Nikola, Ins. Capo Verde (F ea). 
Aberratio.-Exemplum vidi ad Andaman collectulll lamina 

cephalica (fig. IX, I3) magis quam duplo longiore quam latiore; 
idem ut exemplum aberrans " dolichoeephalum " considero. 

Lamnonyx superiort sp. n. 

(Fig. X). 

~ Corpus supra testaceum fuseo dense marmoratum, subtus 
ochraceo-testaceum fuseo parum marmoratum, capite latericio, 
antenni~ paUide latericiis pedibus testaceis, segmento ultimo pedi­
gero testaceo. 

I~amina cephalica ~. 4/9 longior quam latior grosse et sparse 
punctata (postice praesertitn). Antennae gradatim attenuatae, 
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articulo sexto c. 1/3 longiore quam ad apicem latiore, articulis 1-4 
setis brevibus, a quinto setis etiam brevioribus gradatim magis 
numerosis instructis. 

Pedes maxillares flexi marginem frontalem spatio sat longo 
superantes, subcoxis parum antice latioribus quam longioribus, 
dentibus typicis brevibu'5, ungue terminali bene arcuato. I~abrum 
medium obtuse unidentatum, margine cetero per partern sub­
medianam breviter setoso et angulo interno acute producto; man­
dibulae laminis pectinatis 14. quarum prima I1-dentata, mediana 
55-dentata, dentibus basim attingentibus et ab apice gradatim 

FIG. X. - Lamnonyx superio)': I. caput et segmenta primum et secundum 
prona j 2. eadem supina j 3. labrum; 4. ejusdem pars mediana et submediana 
magis ampliatae; S. mandibulae pars distalis; 6. ejusdem lamina pectinata sub. 
mediana magis ampliata; 7. maxillae primi et secundi paris; 8. sterni decimi 
furca; 9. feminae corporis pars postrenla supina. 

minoribus, mandibulae margine interno irregulariter et parum 
profunde serrato, margine externo ad laminam 14 mam appendici­
bus duobus dentatis acuto; maxillae primi et secundi paris setis 
vide fig. X, 7. 

Sterna antica furea angulum obtusum formante instructa. 
Pedes primi paris quam se('undi c. dimidio breviores; pedes 

ambulatorii setis numerosis brevioribus et nonnullis brevibus in.:. - . 

structi, un~ue terminali sat longo, robusto, attenuato. 
Segmentum ultimum sterno trapezoideo, postice praesertim 

brevissime persetoso, ante apicem paullum angustiore, subcoxis 
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bene infIatis poris parvis et poris perparvis numerosis instructis, 
pedibus quam praecedentes Inagis quam duplo longioribus, tenui­
bus et attenuatis, hirtellis. 

Pedum paria 49; long. ad mm. 110, lat. segmenti primi ad 
4'5· 

Habztat.-Nechal, W. Ghats, c. 2,000 ft.; Taloshi, Koyna 
Valley, c. 2,000 ft., E side of Koyna Valley et Helvak, Koyna 
Valley, c. 2,000 ft., Satara dist. (F. H. Gravely); Palgad, Ratna­
giri disf-. 

FIG. XI.-Lamnonyx superio1' subsp. pallida: 1. pedes maxillares et segmen­
tum primum pediferum supina; 2. labrum; 3. ejusdem pars mediana et submecti­
ana magis ampliataej 4. mandibulae pars distalis ; S. ejusdem lamina pectinata 
submediana j 6. maxillae primi paris; 7. maxillae secundi paris; 8. palpi apex; 
9~ sternum decimum ; 10. feminae corporis pars postrema supina ; I I. maris cor­
poris pars postrema supina. 

Lamnonyx superior, SHy. subsp. pallida, nov. 

(Fig. XI). 

Corpus paUide flavum vel ochroleucum capite latericio all­

tennis fulvis, pedibus corpore concoloribus. 
1-4amina cephalica parum minus quam duplo longior quam 

latior, punctis grossis praesertim in fovea mediana postice im­
pressa. 
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Antennae attenuatae, articulo sexto c. 1/3 longiore quam ad 
apiceln latiore, articulis 1-6 setis brevibus, articulis ceteris setis 
brevioribus gradatim magis nutnerosis instructis. 

Pedes maxillares rnarginem frontalem spatio sat magno super 
antes, subcoxis coalitis subaeque antice latis quam longis, dentibus 
typicis robustioribus. Labrum medium obtuse unidentatl1m, 
margine cetero per partern submedianam setis brevibus instructo 
et angulo interno acute bene producto; mandibulae laminis pec­
tinatis 9, quarum prima 16-dentata, ceterae dentibus ab apice ad 
basim gradatim minoribus, mediana dentibus c. 37 instructa; 
maxillae primi et secundi paris setis vide fig. XI, 6-7. 

Sterna antic a furca angulum obtusum formante. 
Pedes primi paris quam seeundi c. dimidio breviores, pedes 

ambulatorii hirtelli, ungue t.erminali elongato, attenuato, acuto. 
Segmentum ultimum pediferum sterno trapezoideo parum 

ante apicem angustiore, postice breviter persetoso, subcoxis poris 
parvis et praesertim perparvis nllmerosis nee non setis brevibus et 
brevioribus, numerosis brevioribus praesertinl per marginem in­
struetis; pedibus quam praecedentes c. duplo longioribus, aliquan­
tum attenuatis. 

Pedutn paria 49; long. corp. ad mm. 45, lat. segmenti primi 
1·7°· 

Habitat.-Parambi('ulam, 1,700-3,200 ft., Cochin State (F H. 
Gravely); Base of hills, Chakardharpur, Singbhootll dist., Chota 
Nagpur (F. H. Gravely); Kalka, Simla; Purulia, Manbbum dist., 
Chota Nagpur (Gravely); Dinapore, Bihar; Medha, Yenna Valley, 
Satara dist., 2,500-3 )500 ft. (Gravely); Bababuc1in Hills, Mysore 
(Fletcher); Khondmal Hills" Angul dist., interior of Orissa, c. I,500 
ft. (J Taylor). 

Observatio.-Subspecies haec a forma typica magnitudine, 
·colore et mandibularum lamina pectinata prima longiore et magis 
dentata et segmenti ultimi pediferi sterno ante apicem angustiore 
bene distincta est. 

Lamnonyx rubricepst Wood. 

(Fig. XII). 

Mec£st~cePhal1fs. rubriceps, Wood, J. Ac. Nat. Sc£. Philad. 1863, P.42 • 
Geophzlus tenuzculus, C. Koch, Verh. zool.-bot. Ges. Wien XXVII, 

P' 794 (1878). 
Jfecistocephalus tenuiculus, Haase, Abh. Mus. Dresden I, N. 5, p. 103 

(1887). 

Corpus ochroleucum medio dorse parum infuscato, capite 
fulvo-ferrngineo vel latericio. 

Lamina cepbalica parum minus quam dupl0 longiore quam 
latiore, superficie sparse et grosse punctata praesertim postice. 

Antennae attenuatae articulis 1-6 setis brevibus nonnullis 
articulis ceteris setis brevioribus gradatim magis numerosis in~ 
structis, articulo sexto c. r/3 longiore quam latiore, articulo ultimo 
·duplo longiore quam latiore. . 
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Labrum nledium unidentatum margine cetero integro, nudo; 
mandibulae laminis pectinatis 9, quarum prima 6-dentata, me­
diana 23-dentata dentibus ab apice ad basim gradatim parum 
minoribus; maxillae primi et secundi paris seti s vide fig. XII" 5. 
Pedes maxillares flexi marginem frontalem spatio sat longo super­
antes, subcoxis parllm antice latioribus quam longioribus margine 
antico parum sinuato dentibus subluedianis destituto) articulis 
ceteris dentibus typic is sat parvis, ungue terminali longo, bene 
arcuato dente basalt infero parva, supero sat magno conico. 

Sterna antica sulco longitudi-nali postico exarata, furcae bra­
chiis brevissimis, subnullis. 

FIG. XII.-Lamnonyx rubriceps: I. pedes maxil1ares et s~gmentum primum 
pediferum supina j 2. labrum j 3. mandibulae pars distnlis I 4. ejusdem lamina 
submediana j S. maxillae primi et secundi paris i 6. sternum decimum i 7. femi­
nae corporis pars postrema supina. 

Pedes primi paris quam secundi aliquantum minus quam 
dimidium brevi<;>res ungue terminali sat longo; pedes ceteri hir­
telli ungue terminali sat longo, robusto. 

Segmentum ultimum pedigerum sternito trapezoid ali ante 
apicem parum angustiore parte postica setis brevissimis vestita, 
subcoxis per superficieril intern am parum latam brevissime setosis, 
cetero poris sat magnis et poris parvis nutnerosis undique instructis, 
pedibus quam praecedentes c. duplo longioribus) hirtellis. 

Mas corporis parte postrema quam eadem feminae magis 
setosa 

Pedum paria 49; long. corp. ad mm. 50, lat. segmenti primi 
2. 
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Habitat.-J apan. Ins. Bonin (Univ. Tokio). 
Variatio.-Exempla ntlmerosa ad Kosempo (Ins. Formo~a) a 

Cl. H. Sauter collecta vidi, quae notis omnibus cum exemplis ex 
Ins. Bonin congruunt corporis colore exeepto, qui melleus vel 
luride melleus est per dorsuul fuseo variegatus et per caput tes .. 
taceo-latericius vel1atericius. 

l,ong. corp ad mm. 60. 
Observatio.-Species haec a L. sectionis L. insularis, Lucas 

sternis tantum suleo postico mediano impressis facile distinguenda. 
est. 

FIG. XI I I.-Lamnonyx modestus: 1. caput et segmenta primum et secun­
dum. prona. j .2. eadem. sup.ina j 3· l~brum! 4 .. tl1ar.ldibulae pars distalis; s. 
maxillae pnml et secundl pans j 6. pediS maxillans artIcLlli 2-5; 7. sternum deci. 
mum; 8. feminae corporis pars poslica supina 9. maris corporis pars postica 
supina; 10. eadem prona; 1 I. et 12. juvenium corporis pars postica supina. 

Lamnonyx modestus t Sp. n. 

(Fig. XIII). 

Corpus melleum capite fulvo-testaceo. 
Lamina cephalica parum minus quam duplo (80: 45) longior 

quam latior, superficie sparse et grosse punctata. Antennae ali. 
quantum attenuatae, articulis r-6 setis brevibus, a septimo grada-
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tim setis parum magis nllmerosis et brevioribus instructis. Pedes 
maxillares flexi m lrginem frontalem parum superantec;, subcoxis 
parum antice latioribns quam longioribus margin~ antico sinuato, 
dentibus subme(iianis parvis, articulis ceteris dentibus typicis sat 
parvis, ungue terminali sat arcuato, sat attenuato, acuto, haud 
longo. 

Lahrum medium unidentatum, margine cetero integro; man­
dibulae laminis pectinatis 5-6, lamina mediana 7-d~'ntata,_dentibus 
subaequalibus; maxillae primi et secundi paris vide fig. X II, 5. 

Sterna antica sulco mediano postic() anth:e haud bifurcato 
exarata. 

Pedes primi paris quam secunrH parum minus quam dimidium 
breviores, pedes ceteri hirtelli ungue terminali robusto, brevi. 

Segmentum ultimum pediferum sternito trapezoideo postice 
parte mediana valde an gustiore , dimidia parte posttca setis bre­
vioribus numerosis vestita, subcoxis facie interna postica spatio 
sat angu~to setis numerosis brevioribus vestita, poris inferis et 
lateralibus c. 15 instructis. perlibu~ quam praecedentes c. 2/7 longi­
oribus, parum attenuatis hirtellis. 

Pedum paria 4q; long. corp. ad mm. 20, lat. segmenti primi I. 
H abitat.-Sattelberg, Nova Guinea, exempla nonnulla Cl. L. 

Biro in arborihus putrescentibus et sub foHis legit. 
Observatio.-Speciec; haec ad L. rubescens, Wood proxima est, 

sed statura minore, ~terniti ultimi forlna et poris subcoxalibus 
segJnenti ultimi pedigeri minus numerosis facile distinguenda est. 

Lamnonyx gigas (Haase). 

(Fig. XIV). 

Mect'stocephalus gt'gas, Haase, Abh. iUus. Dresden I, N. 5, p. lOS, taf. 
vi, fig. iii. 

Corpus melleum supra fusco variegatum capite testaceo-late­
ricio; superficie dorsuali brevissime setosa. 

Lamina cephalica parum minus quam duplo (8: 4'5) longior 
quam latior sparse et sat grosse puncta tao Pedes maxillares flexi, 
marginem frontalem sp~tio longo superantes subcoxis parum an tice 
(c. 1/8) latioribus quam longiorib uc; , nlargine mediano anguste 
sinuato dentibus duobus parvis limitato, dentibus ceteris typicis 

·sat parvis, ungue terminali bene arcuato attenuato acuto, tuber­
culo basali parvo. Labrum mediu m unidentatum, parte sub­
mediana aliquantum producta margine toto usque ad latera bre­
vissime setoso. Mattdibulae lamina prima pectinata parva 4-
dentata, laminis aliis 26 apice den tibu.; 10· 15 armato cetero mar ... 
gine- setis brevissimis instructo. Maxillae primi et secundi paris 
setis vide fig. XIV, 6. 

Sterna antic a furea angulum sat acutum formaute instructa. 
Pedes ?rimi paris quam secundi c. 1/3 (vel parum magis) bre­

viores. Pedes ceteri hirtelli. 
Segmentum praegenitale lamina ventrali trapezoidea ante 

apicem paullum angustiore, brevissime setosa, subcoxis mutto in-
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flatis poris parvis et perparvis obsessis,. pedibus . quam. praec~ 
dentes duplo longioribus, attenuatis, brevlter setosls, porls -anab-
bus sat magnis. 

Pedum paria 5 I; long. corp. ad mtn. 87, lat. segmenti primi 
3'8. 

Habitat.-Feminas duas vidi a Cl. J Steel ad Fife Bay, Nov_a-
Guinea Britannica, collectas. 

FIG. XIV.~Lamno,'lyx gigas: I. caput et, segmentapr~mu~ et sec!-1ndum 
prona; 2. eadem supina; 3. ,labruO? ; . 4. mandl~ulae, pars dlstah~; 5: ~]usd~m 
lamina submediana; 6. maxIllae pnm! et secundl pans; 7, sternl declml furca; 
8 .. feminae corporis pars postica supina. 

~amnonyx subgigast sp.n. 

(Fig. XV). 

Corpus luride testaceum dorso infuscato, capite testaceo-lat~ 
ricio. 

Lalnina ~ephalica parum minus quam dup10 tongior qua.,m 
latior (8: 4'5), superficie sparsissime et grosse· punctata, postice 
magis punctata. Antennae attetlu-atae articrilis ~ q setis previhu,s, 
articulis cete~is setis gradatim ~ agi~ numerosis ,et.. br~vioribus 
instructis, Pedes ma~i11ares flexi niargillem !iontalem: spatio sat 
magno superantes,~ubcoxis parum a'n~lce latioribl:1squ.aQJ: Jongio~ 
ribus, margine antico medio anguste sinnato,'de,ntibus. submedianisn 
sat parvis, dentibus typicis articulorutIl ceterorum D,ene e'volutis_, 
ungue terminali attenuato, acuto, bene arcuato .. 
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Labrum medium unidentatum margine cetero setis breviori­
bus toto vestito; mandibulae laminis I5-20, quarum prima 6-
7-dentata, ceterae parte apicali tantum dentata, parte proximali 
tota setis marginalibus minimis vestita; maxillae primi et secundi 
paris vide fig. XV, 5. 

Sterna antica furca angulum obtusum formante impressa. 
Pedes primi paris quam secundi parum minus quam dimidium 

breviores, pedes ceteri hirtelli ungue terminali elongato, at­
tenuato. 

_ .FIG. XV.-::-Lamnonyx subgi'gas: [. pedes maxillares et segmentum primum 
pediferum supinaj 2. labrum; 3. mandibulae pars distalisj 4. ejusdem laminae 
submedianae pars distal is ; S. maxillae primi et secundi paris j 6. sterni decimi 
furea; 7. feminae corporis pars postica stipina. 

Segmentum praegenitale sternito longo, trapezoideo, ante 
apicem parUln angustiore, parte postica magis setosa, subcoxis 
poro subpostico ventrali magno, nee non poris nUlnerosis parvis et 
perparvis undique instructis, pedibus quam praecedentes duplo vel 
parum magis quam duplo longioribu-;, setis brevioribus vestitis. 

Pedum paria 49; long. corp. ad mtn. 60, lat. seglnenti pri mi 

Pullus (fig. XVI) long. corp. 17, lat. segmenti primi O"go. 
Corpus luride melleum capite subtestaceo. Mandibulae lami­

nis- pectinatis 13,. eisdem' adulti similibus sed dentibus apicalibus 
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mjnus numerosis; pedum maxillarium unguis quam idem adulti 
aliquantum magis arcuatus. Segmenti praegenitalis subcoxae 
poris nullis vel poro uno magnoinstructae. Pori anales magni. 

Habitat.-Nova Guinea: Simbang" Sattelberg. 
Observatio.~ Species haec ad L. gigas (Haase) perproxima est, 

sed segmentorum numero, statura, poro magno subcoxarum posti­
carum, saltem ut species vel subspecies distinguenda est. 

FIG. XVI.-Lamn012)'X subg£gas, pullus: I. caput et segmenta primum et 
secundum pronaj 2. pedes tnaxillares et segmentum primum pediferum supina; 
3. labrum j 4· mandibulae pars distalis; 5, maxillae primi et secundi paris i 6. 
pedum maxillarium unguis terminalis; 7. sternum decimum cum pedum pars 
proximalis j 8. corporis pars postica supina i 9. exempli alii corporis pars postica 
supina. 

Lamnonyx uncifert sp. n. 

(Fig. XVII). 

Corpus melleum dorsa multo infuscato, capite fulvo-ferru­
gineo. 

Lamina cephalica parum minus quam dupto (roo: 57) longior 
quam latior, superficie pnnctis paucis impressa; lamina basalis 
puncto magno mediano antico impressa. 

Labrum, mandibulae et maxillae eisdem speciei praecedentis 
similia sunt. Pedes maxi11ares subcoxis parum antice latiorihus, 
quam longioribus, margine anti co nledio anguste sed sat profunde 
sinuato dentihus submedianis magnis acutis, articulo secundo 
dentibus duobus magnis acutis uncinatis., articulo tertio dente 11n-



I919.] F .. SILVESTRI: Indian Chilopoda GeophiUmorpha. 73 

cinato parvo, articulo quarto dente unci nato sat magrio armato, 
ungue terminali longo, at~enuato, tnulto arcuato, acuto. 

Pedes primi paris quam secundi parurn minll~ dimidium bre­
viores; pedes ceteri hirtelli, ungue terminali longo, robu5to. 

Sterna anti'ca furca angulum sub rectum vel parum obtusum 
formante impressa. 

Segmentllm praegenitale sternito longo, trapezoideo, postice 
vix angustiore, fere dimidia parte postica. setis brevissimis vestita; 
subcoxis bene inflatis et poris numerosis magnis et parvis undique 
instructis, pedibus quam praecedentes parum magis quam duplo 
longioribus, parum attenuatis et breviter setosis. 

,FIG. XVII.-Lamnonyx u1lcifer: 1. caput et segmentum primum pedi­
ftrum supina i 2. feminae pars postica supina i 3. pulli caput et segmenta primum 
,et secundum prona i 4. eadem supina j 5. pulli laurum i '6. pulli mandibulae pars 
distalis j 7. maxillae primi et secundi paris j 8. pedern maxillarium ungllis terrni­
nalis; 9. corporis pars postica supina. 

Pedum paria 49; long. corp. mm. 65, lat. segmenti primi 2'6. 
Pullus (fig. XVII, 3-9) long. corp. mm. 18, lat. segmenti 

ptimi 0'78. Ab adulto differt mandibulis laminis pecHnatis 13 
itlstructis, pedibus maxillaribus ungue terminali magis arcuato j 
vix crenulato et articulis tertio et quarto del1tibus destitutis, seg­
menti ultimi pediferi subcoxis poris destitutis, poris analibus per­
magnis. 

Habitat.-Nova Guinea: lVloroka· (m. 1,300) ; fenlinanl cum 
pullis vidi a ~l. L. Loria collectalU. 

Observatio.-Species haec a L. subgigas pedibus maxillaribus 
14ngue magis arcuato, dentibu;; articulorum 2-4 uncinatis bene 
distincta est. 
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Lamnonyx tahitiensis, Haase. 

(Fig. XVIII). 

[VOL. XVI, 

Mect"stoceplzalus taht"tienst"s, \Vood, J. At:. Nat. Sci. Phr:tad. (2) V, 
p. 43 (IS63) j Haase, Abh. Mus. Dresden I, N. 5, p. 101, taft vi, 
fig. lOS (IrlS7). 

Lamnonyx taht"tz'ensis, Attems, Zool. Jalzrb. Syst. XVII I, p. 212 (1903). 

Corpus luride testaceum dorso fusco parum variegato, capite 
badio vel corpus ocbraceum capite latericio. 

Lamina ceph~1ica parum minus quam duplo (75 : 43) longior 
quam latior, sparse et grosse punctata praesertim postice.. An­
tennae attenuatae articulis 1-7 setis brevibus, articulis ceteris 

FIG. XVIII.-Lamnonyx tahitz'ensis: I. caput et segmenta primnm et se­
cundum prona j 2. eadem supina j 3. labrum j 4. mandibulae pars distalis; 5. 
maxillae primi et secundi paris: 6. palpi maxillares articuli 2-5; 7. sternum deci­
mum j S. feminae pars postica supina j 9. eadem lateraliter inspecta; 10. juvenis 
pars postica supina; II. pulli pedismaxillaris articuli 2-5; 12. pulli pars postica 
supina. 

etiam setis brevioribus numerosis instructis. Pedes maxillares 
flexi marginem frontalem spatio parvo superantes, subcoxis parum 
antice latioribus quam longioribus, margine antico medio sinuato, 
dentibus submedianis acutis parvis, articl1lis ceteris dentibus 
typicis bene evolutis, ullgue terminali attenuato, sat arcuato, 
acutop 

Labrum medium unidentatum margine cetero simplici, nudo; 
mandibulae laminis pectinatis 7, quarum prima 5-dentata, me­
diana IO-I2-dentata dentibus parum diversis, extern a 3--4-den­
tata; maxillae primi et secundi paris setis vide fig. XVIII, 5. 

Sterna antica suleo longitudinali mediano postico, ant ice haud 
vel vix bifurcato, instructa. Pedes pritni paris quam secundi fere 
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dimidio breviores; pedes ceteri hirtelli ungue terminali brevi, 
robusto. 

Segmentum praegenitale trapezoid eo, postice aliquantum an­
gustato et dimidia superficie postica setis llumerosis brevibus ves­
tita J subcoxis poris inferis et la teralibus 15-20 parvis et sat parvis, 
facie interna per spatium latiusculum setis brevioribus vestita, 
pedibus parum attenuatis quam praecedentes parum minus quam 
duplo longioribus. 

Mas postice quam femina parum magis set05US. 
Pedunl paria 47; long. corp. ad mm. 30 (secundum Haase ad 

50), lat. segmenti prinli rI5. 
P'J'tllus (fig. XVII·I, Il- 12) long. mm. 7, lat. segmenti prinl1 

0'55. Corpus pallide testaceum capite sublatericio, pedum max­
illarium. articulus tertius et quartus dentibus nullis; segmenti 
praegenita~is subcoxae poris nullis; pori anales sat magni. 

Habitat.-Exempla nonnulla vidi ad Sattelberg, Nova Guinea, 
a L. Biro collecta (Mus. Budapest) et alia a me ipso ad Loftus, l~. 
S. Wales, Australia. 

Observatio.-Species haec a L. castaineceps, Haase saltern sta­
tura, pororum numero subcoxarum seglnenti ultimi pedigeri dis­
tincta est; a L. modestus segmentorum numero, ungue pedum 
maxillarium longiore, sterniti segmenti ultimi pedigeri minus an­
gustata bene distincta est. 

Lamnonyx spissust Wood. 
(Fig. XIX). 

Mecistocephalus spissus, Wood, J. Ac. Nat. Sc. Philad. (2) V, p. 43 
(1863); Haase, Abh. Mus. Dresden I, N. 5, p. 101 (1887); Silvestri, 
Fauna Hawaiensis III, p. 326, pI. xi, fig. 5-7 (1904), 

Corpus melleum vel umbrinum dorso medio praesertim plus 
minusve fusco variegato, capite fulvo-ferrugineo vel testaceo. 

Lamina cephalica parum minus quam duplo (76: 42) longior 
quam latior, superficie pnnctis numerosis impressa. Antennae 
attenuatae articulis r-6 setis brevibus et brevioribus, articulis 
ceteris setis gradatim magis numerosis et brevioribus instructis. 
Labrum medium unidentatum margine cetero simplici nudo; man­
dibulae laminis pectinatis 8, quarum prima 7 dentata, submediana 
14-dentata dentibus ab apice ad basim parum minoribus; maxillae 
primi et secundi paris setis vide fig. XIX, 5. 

Pedes maxillares subcoxis parunl, antice, latioribus quatu 
longioribus margine antico nledio parum profunde sinuato., denti­
bus submedianis parvis, articulo secundo dentibllS duo bus suh­
aequalibus sat magnis, articulis tertio et quarto dente sillgulo 
parvo, ungue terminali longo, sat arcuato, acuto, tuberculo basali 
sat distincto. 

Sterna sulco mediano, aliquantum longe a margine antico 
incipiente, exarato. 

Pedes primi paris quam secundi parum minus quam dimidium 
breviores; pedes ceteri hirtelli ungue terrninali longo, acut.o, parum 
arcuato. 
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Segmentum praegen itale sternito brevi latiusculo trapezoideo 
postice brevissime setoso, subcoxis poris parunl numerosis sat 
ma~nis et parvis sttbtus et externe instructis, pedibus quam prae­
cedentes e' .. I/4 longioribtts, hirtellis. 

Mas feminae similis. 
Pedum paria 45; long. corp. ad mtll. 56, lat segmenti primi 

2-j. 
Pullus long. corp. mm. r6, lat. segmenti primi 0'84. Corpus 

cretneum postice stramineum capite ferrugineo. Pedes maxillares 
·(fig. XliC, 9) articulo secundo tan tum dente apicali instructo, 
ungue terminali vix crenulato. 

FIG. XIX.-Lanznnnyx spissus: I. caput et segmcntum primum et secun­
dum prona; 2. pedes maxillares et segmentum primum pediftrum supina; 3. 
labrum; 4. mandibulae pars distalis: 5. maxillae primi et secundi paris: 6. 'pedis 
maxillaris articuli 2-5; 7. feminae pars postiC"a supina; 8. maris pars pos~ica 
sup~na; 9. pulli pedis maxillaris articuli 2-5; 10. pulli corporis pars .postica 
suplna. 

Segmentum praegenitale (fig. XIX, 10) subcoxis poris nul1is. 
Pori anales sat magn i. 

Habitat.-Is. Hawaii: Kilauea ( 9 , d" et pullum legi).; Hale-­
achala, Maui, 5,000 ft. 

Lamnonyx diversidens t sp. n. 

(Fig. XX). 

Mecistocephalus spissus, Pocock, Ann. Mus. Genova XXX, p. 424 
(189 1) j Silvestri, Anll. Mus. Genova XXXIV, p. 15 (1894); Attems, 
Mtt. Naturh. Mus. Hamburg XXi V, p. 95, fig. viii.ix (1907). 

Corpus melleum vel isabellinum dorso fusco variegato capite 
ful vo-ferrugineo vel testaceo. ' 
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Lamina cephalic a c. 2/7 tongior quam latior, superficie medi­
ana praesertim sparse et grosse punctata. Antennae attenuatae, 
setis ab articulo sexto gradatitn magis numerosis et brevioribus. 

Labrunl medium unidentatum margine cetero integro, nUdo ; 
mandibulae laminis pectinatis 8-10, qua rum prima 6-dentata, 
mediana dentibus 16 ab apice ad basim gradatim parum minoribu~ ; 
maxillae primi et secundi paris vide fig. XX,S. 

Pedes maxillares flexi marginem frontalem. spatia sat magno 
~uperalltes, subcoxis parum antice latioribus qnam longioribus, 
articulo secundo tantum dente ma~no \rare dente parvo) apicali 
armato, articuio tertio dente nullo vel subnullo, articulo quarto 

FIG. XX.-Lamnonyx diversidens: I. caput ~t segmenta primum et secun­
dum prona j 2. pedes maxillares et segmentum primum pediferum supina j 3. lab­
rum j 4~ manciibulae pars distalis j 5. maxillae primi et secundi paris i 6. pedis 
maxillaris articuli 2-5 j 7. sternum decimum; 8. feminae pars postica supina; 9. 
maris pars postica supina. 

dente parvo tubercolifonni, ungue terminali bene arcuato acuto, 
basi inermi. 

Sterna sulco longo mediano parum longe a Inargine anti co 
incipiellte impressa. Pedes paris primi quam secundi fere 113 bre­
viores, p.edes ceteri hirtelli ungue terminali robusto. 

Segmentum praegenitale sternito longo lateribus aliquantum 
convergentibus, ante apicem paulluln angustato, parte postica setis 
numerosis instructa, subcoxis poris numerosis sat magnis et nOl1-
nulis parvis undique instructis et per superficiem internam posticam 
set is numerosis brevissimis, pedibus quam praecedentes c. 1/3 
longioribus, attenuatis, breviter setosis. 

Mas feminae simllis. 
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Pedum paria 45; long. corp. ad mm. 55, lat. segmenti primi 
2·8. 

Habitat.-India: Bagarkote, 8,000 ft, Kumaon, W Him­
alayas (Tytler); Darjiling distr., 7,000-8,000 ft., E. Hima1ayas (Lord 
Carmt"chael)· Painsur above Lohba, 3,000 ft., Garh\val W·. Him ... , , . 
alayas (Tytler); Birch Hill, Darjiling, 6,000-7,000 ft. (Lord Carfflf,-
chael); Senchal, Darjiling distr..1 8,000 ft. (Lord Carmichael); D'ar­
jiling, 7,000 ft., E. Himalayas {Gravely); by side of stream at 
Nagabevar, IO,000-10.500 ft., Kashmir (H L. Bion); Dungagali, 
8,000 ft.} Hazara distr. (Fletcher); Assaln·Bhutan Frontier, Mang­
aldai distr. (5. W Kemp); Simla, 'Xl Himalayas, 7,000 ft. (N. 
Annandale); Theog, Simla hills, 5,000 ft. (N Annandale); Kat .. 
mandu, Nepal; Kobo, 400 ft., .l\.bor Expedition, in rotten wood 
(Kemp); Rotung, 1,400 ft., Abor Expedition (M de Courcv); 
Renging, 2,100 ft. ~ Abor Expedition. 

Observatio.--Species haec a L. spissus, \Vood pedum maxil­
larium articulo secundo dente uno (nec duobus) apicali plerumque 
magno arlnato, segmenti ultimi pediferi sternito longiore, nec non 
capite parum breviore et latiore facile distinguenda est. 

Lamnonyx mirandus (Poc.) 

(Fig. XXI). 
Meciitocephalus mirandus, Pocock, Anl,. Nat. Hist. (6) XV, p. 352 

( 1895). 
Corpus ochraceum capite testaceo-Iatericio. 
Lam·ina cephalica duplo longior quam latior, superficie punctis 

sparsissimis perpaucis et perparvis, postice sulcis duobus sub­
median is brevissimis punctatis ~mpressa. Antennae attenuatae ab 
articulo quinto setis gradatim magis numerosis et brevioribus 
instructae. 

Labrum medium dentatum mar~.ine cetero ad dentem mediano 
acute aliquantum producto et toto setis brevissimis sat l1umerosis 
instructo, tnandibulae laminis pectinatis IS,· quarum rrima per­
parva 5-dentata, ceterae dentibus proximalibus perparvis, median a 
dentibus c. 35; maxillae primi et secundi paris vide fig. XX I, 5. 

Pedes maxillares flexi marginem frontalem spatio sat magno 
superantes, subcoxis sublaevigatis parUln antice latioribus quam 
longiol ibu5, margine antico medio parum sinuato, 4entibus sub­
medianis parvis, articulo secundo dentihus duobus sat magnis 
instructo, articulis tertio et quarto dente perparvo tuherculiformi

J 

ungue terminali attenuato, sat arcuato acuto an b3sinl inermi. 
Sterna antica sulco mediano postico profundo impressa. 
Pedes primi paris quam secundi c. 1/3 breviores, pedes omnes 

hirtelli ungue terminali robusto. 
Segmentum praegenitale sterno trapezoideo parum pone med­

ium aliquantum angnstiore setis numerosis brevissimis instructum, 
subcoxis bene inflatis undique poris crebt is sat parvis instructis, 
pedibus quam praecedentes c. duplo longioribus, crassi usculis setjs 
brevissimis vesti tis. 
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Pedum paria" 65; long. corp. ad mm. 82 (secund. Pocock 
ad 99), lat. segmenti primi 3· 

Habitat.-Mares duos vidi alterum ad Kankan, Formosa, 
altetum ad Shushu, a CL H. Sauter collectos. 

Exempla a Cl. Pocock descripta ad Great Loo-Choo col­
lecta eran t. 

FIG. XXI.-Lamnony.~ mt"randus: I. caput et segmenta primum et secun­
dum prona j 2. pedes maxillares supini: 3. labrum i 4. mandibulae pars distalis 
5. maxillrte primi ct secundi paris; 6. maris corporis pars postica supina j 7. 
eadem prona. 

Lamnonyx smithi (Poc.) 

(Fig. XXII). 

Mecistocephalus smith'':, Pocock, Ann. I.Vat. Rist. (6) XV, p. 35 1 (1895). 

Corpus ochroleucum capite testaceo-latericio. 
Lamina cephalica c. I/ro longior quam latior, superficie grosse 

et sparse punctata postice sulcis submedianis brevioribus pUllctatis 
impressa. Antennae attenuatae ab articulo sexto setis gradatim 
magis numerosis et brevioribus instructae. 

Labrum medium unidentatum, Inargine cetero subrecto, nudo 
ad dentem medianulu acute producto; mandihulae praeter lami­
nam obsoletam externam laminis 6, quarum prima S-dentata, 



80 Records 01 the Indian Museum. [VOL. XVI, 

med!ana II-dentata dentibus proximalibus parum minoribus; 
maxillae primi et secundi paris vide fig. XXII, 5. 

Pedes nlaxillares :flexi margi!lem frontalem spatio magno 
superantes, subcoxis parum antice latioribus quam lOllgioribus, 
superficie sparse et grosse punctata, margine antico media anguste 
sinuato, dentibus submedianis acutis sat parvis, articulo secundo 
dentibus duohus obtusis sat magnis armato, articulis tertio et 
quarto dente parva tuberculiformi instructis, ungue terminali bene 
arcuato J attenuato, acuto, basi vix inflata. 

FIG, XXI 1.-LamnollJ1x sntith£: I. caput et segmenta primum et secundum 
prona i 2. penes maxillares et segmentum prinlum pediferum supina; 3. labrum; 
4. mandibulae pars di~talis; S. maxillae primi et secundi paris; 6. pedis paris 
decimi pars distalis; 7. feminae pars postica supina; 8. eadem prona. 

Sterna antica sulco profnndo_ postico mediano impressa. 
Pedes primi paris quam secundi c. 1/3' breviores, pedes omnes 

ungue termina.1i longo, attenuato, acuto. 
Sl gn1ent urn praegenitale ~terno longo, parum lata, trapezoideo, 

subcoxis paris sat numerosi.; parvis et perparvis, lateraliter et 
supra antice instructis, pedibus quam praecedentes c. duplo longi­
oribus sat gracilibus, attenuatis, setis brevioribus numerosis in­
structis. 
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Pedum paria, 59; long. corp. ad mm. 32 (secund. Pocock ad 
mm. 80) Jat. se!Zmellti primi 1'40. 

Habt"tat.--Formosa: Kosempo (H. Sauter),. exempla typica ex 
China ad Da-laen-Saen et Wo-Lee Lake, Ningpo. 

Lamnonyx diversisternust sp. n. 

(Fig. XXIII). 

d' Corpus melleu1l1 capite latericio. 
Lamina cephalica parum minus quam duplo longiore quam 

latiore, superficie sparse et grosse punctata postice sulcis duobus 
submedianis pUllctatis impressa. 

Antennae attenuatae, ab articulo sexto setis gradatim Inagis 
numerosis et brevi oribus. 

Pedes maxillares flexi marginem frontaleln spatio magno su­
perantes, subcoxis parum antice latioribus quam longioribus super­
ficie punctis parvis sparsis impressa, margine antico medio anguste 
sinuatum, dentibus submedianis parvis I articulo secundo dentibus 
duobus sat ll1agnis armato, articulis tertio et quarto dcnte per­
parvo tuberculiformi instructis, ungue terminali attenuato, sat 
arcuato, acuto. tuberculo parva basali acuto. 

Sterna antic a sulco profundo postico impressa. 
Pedes primi paris quam secundi c. 1/3 breviores ~ pedes omnes 

hirtelli ungue terminali longo attenuato. 
Segmentum praegenitale trapezoideo valde angustato, sub­

coxis bene inflatis, interne postice spatia sat lato breviter setoso, 
cetera superficie poris sat parvis numerosis sed haud crebris subtus 
et lateraliter instructa, pedibns quam praecedentes duplo longiores, 
attenuatis, setis brevibus numerosis instructis. 

Pedurn paria 57; long. corp. ad mm. 34, lat. segm. primi 
I~30. 

Habitat.-Japonia: Kamatnra (coll. Silvestri). 
Observatio.-Species haec a L. sn~ithi segmentorum numero et 

segmenti ultimi pedigeri sterniti forma praesertim bene distincta 
est. 

Gen, Dicel10philust O. F. Cook, 

(Fig. XXIV). 

CI£llopodes ex p. C. Koch, Syst. iff yr. p. 184 (1847). 
Mecistocephalus ex p. Meinert, Nat. T-idsskr. VII, p. 92 ( 1870 ). 

" Latzel, Die My". Ost.-Ung. Mon. l, p. 160. 
Dicelloph-ilus, O. F. Cook, Pr. U.S. Nat. if/us. XVIIT, p.61 et 74 

( 1895). 
Mecistocephalus, Attems, Zool. Jahl'b. Syst. XVIII, p. 208 (1903)· 

" Verhoeff, Bronn's Klass. Philop. p. 272 (1908 ). 

" Chamberlin, Pomona J. Ent. IV, p. b53 (19 12 ). 
? Tygarrup, Chamberlin, Bull. Mus. Zool. Cambridge, Mass. LVIII, 

p.2{0. 

Corpus postice atte-nuatum. 
Lamina cephalica aliquantum longior quam latior, sutura 
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front ali discreta, genarum angulo antico interno ad labrum in 
processum acutum producto, superficie infera antica sublateral 
externa spina destituto. 

Labrum tripartitum parte mediana angustiore, acuta; mandi-
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FIG. XXIII.-Lamnonyx d£vers£sternus: I. caput et segmenta primum et 
secundum prona j -2. eadem supina; 3. pedis decimi pars distalis; 4. corporis 
pars postica supina; S. eadem prona. 

bulae laminis pectinatis nonnullis, superficie externa laterali pilosa ; 
ma}~illae primi et secundi paris ut in gen. La1nnon yx, palpi ungue 
tcrminali breviore. 

Lamina basalis subtrapezoidea ad basim longior quam latior. 
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Pedes maxillares fiexi marginem frontalem superantes vel fere 
superantes. 

Tergita.longitudinaliter bisulcata, praetergita magna. 
Sterna antic a sulco mediano abbreviato instructa, praesterna 

media divisa et in segmentis anticis 2-15 spatia sat lato disjuncta; 
praescutellum (paratergitum) quam scutellum spiraculiferum multo 
majus. 

Segmentum ultimum pedigerum sterno bene evoluto, subcoxis 
poris numerosis instruclis, pedibus (subcoxis exclusis) 6-articulatis, 
inerinibus. 

Pori anales duo. 
H abitat.-Europa et America septentrionalis. 
Species typica: M ecistocephalus lirnatus, Wood. 
Observatio.-Genus hoc a gen. Lamnonvx, O. F. Cook lamina 

cephalica spina sublaterali infera antica destituta et lamina basali 
aliquantum latiore facile distin'zuendum est. 

Generi huic species pertinent: M ecistocephalus limatus, Wood, 
Nord West America; M anomalus, Chamberlin, Nord West 
America; Clinopodes carniolensis, C. Koch, Europa; forsan Tygar­
,up intermedius, Chamberlin, British Guiana. 

Dicellophilus anomalus (Chamb.) 

(Fig. XXIV) . 

• Wecistocephalus flnol1zalus, Chamberlin, Pro Ac. Nat. Sc. Philad. 1904, 
p. 6SS i Id., Pomona Journ. Ent. IV, p. 6S3 (1912). 

Corpus ochroleucum capite latericio-ferrugineo. 
Lamina cephalica c. 1/3 longior quatn latior, lateribus postice 

aliquantum convergentibus, superficie punctis sparsis post ice secun­
dum lineis submedianis subseriatis impressa. Antennae longills­
culae, attenuatae, articulo sexto duplo longiore quam ad apicem 
latiore, articulo ultimo S/8 longiore quam latiore articulis 7Q ad ul­
timum setis gradatim magis numerosis et brevioribus instructis. 

Lahruln medium unidentatum, margine cetero breviter ciliato 
pauUum sinuato; mandibulae laminis pectinatis 5, quarum prima 
5-dentata, mediana 14-dentata, dentibus subaequalibus, margine 
interno ad laminam primam acute producto, margine externo ad 
laminam quintam processibus setiformibus 3-4 apice integro vel 
bifurcato aucto, superficie laterali externa setibus brevioribtts ves­
tita; maxillae primi et secundi paris vide fig. XXIV, 5. 

Pedes maxillares flexi marginem frontalem spatio sat magno 
superantes, subcoxis parum antice latioribus quam longioribus 
superficie punctis perparvis sparsissimis, margine antico medio 
sinuato et dentibus duobus submedianis parvis instructo, arti­
culo secundo dente apicali sat magno tantum armato, articulo 
tertio dente tuberculiformi perparvo, articulo quarto dente tuber­
culiformi parvo instructo, ungue terminali bene arcuato, attenuato, 
acuto et dente basali sat magno instructo. 

Sterna antica sulco mediano postico impressa. 
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Pedes primi paris quam secundi c, 1/3 breviores, pedes onlnes 
hirtelli ungue terminali longo, attenuato. 

Segmentuln praegenitale sterno su btriangulari postice parum 
lato, rotundato, dimidia parte postica setis brevissimis vestita J 

subcoxis. interne postice spatio latiusculo setis brevissimis vestito, 
superficie cetera subtus et lateraliter poris numerosis parvis et per­
parv~s nec non poro sat magno infero submediano instructis ;' pedi· 
bus quam praecedentes c. 3/7 longioribus, parum attenuati setis 
brevioribus numerosis instructis. 

Mas pedibus ultimis parum crassioribus. 

FIG. XXI V.-Dicellophilus anomalus: I. caput et segmenta primum et 
secundum prona: 2. eadem supina; 3. labrum; ',4" mandibulae pars distalis; 
S. maxillae primi et sccundi paris; 6. tergiti decimi p::\rs cum scutellis lateralibus 
et sterno: A = praetergltum, B = tergitum, C = praesc·utel1um, 0 = scutel1um, 
spiraculiferum, E = postseutell Unl, 'F = furea, P = pes, R = praesternum, S = 
sternum; 7. feminae corporis pars postica supina. . 

Pedum paria 43; long. corp_ ad mm. 60, lat. segmenti primi 

Habitat.-Exempla descripta a me ipso ad Lebanon, Oregon 
U.S.A., collecta fuerunt; Cl. Chamberlin ad Monterey Bay et' 
Oroville, California, exempla typica legit. 

Gen. Prolamnonyx t nov. 
(Fig. XXV et XXVI). 

Corpus postice parum attenuatum. 
Lamina cephalica aliquantum longior quam latior sutura fron ... 

tali reticulo microscopico, aliquantum minus distincto quam in 
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genere Lamnonyx, O. F. Cook, ind'icata, genarum angulo antico 
inter no ad labrum in processum auctum producto, superficie antica 
sublaterali externa spina destituto. 

Labrum tripc'.rtitum, parte median a parum latiore quam in 
genere Lal'nnonyx; mandibulae laminis pectinatis nonnullis in­
structae; maxil1 ae primi paris coxosterno integro malis simplicibus 
ut in LantJlo1tyx; maxillae secundi paris subcoxo~,terno medio linea 
diviso, palpo 3" articulato ungue destituto. 

Lamina basalis ad basim lati,or quam longior, aliquantum 
minus lata quam eadem generis La,nl1onyx. 

Pedes maxillares flexi rnarginem frontaiem superantes. 
Tergita longitudinaliter hisulcata, praetergita sat magna, 

praetergito segmenti primi pediferi excll1so quod perparvum est et 
inter latera laminae basalis postice vix manifestum. 

Sterna antica sul('o profundo postico impressa, praesterna 
media divi.sa ct in segmehtis 2-12 aliquantum disjuncta; praescu­
teUum (paratergitnm) rnagnum quam scutellum spiraculiferum 
majus, postscl1tellum scuteno spiraculifero subaequali, scutella 
cetera vide fig. XXV, 8. 

Segmentum ultimum pedigerum sterno bene evoluto, subcoxis 
poris numerosis instructis, pedihus, su bcoxis.' exclusis, 6-articula tis 
inermibus. 

Pori anales duo. 
Species typica: Ceo ph ilu s (?-) holstii, Pocock. 
Observatiu.-Genus hoc ad genus Lanznonyx proximum est, 

sed lamina cephalica breviore et spina antica sublaterali destitu­
tum, lamina basali aliquantum latiore. labri parte mediana parum 
.Jatiore I palpo maxillari ungue destituto bene distinctum est; a 
gen. Diceltophihts l1laxillae primi pari~l subcoxosterno integro, 
maxillae secundi paris subcoxosterno diviso et palpo maxillari 
ungue destituto; a gen. Arrup I ChaIn berlin mandibulis laminis 
pectinatis n umerosis et maxillis primi paris subcoxis coalitis dis­
tinctum est. 

Prolamn01?-Yx holstii (Poc). 

(Fig. XXV). 

Geophilus (?) IwlsHi, Pocock, Anll. ,-Vat. Hist., (6) X V, p. 352, pI. xi, 
fig. I, Ia(1895). . , .. . 

Mecistocephalus trzdecorus, Attems, Zlchy s Drztte aszat. Forscltungsrelse 
II, p. 287, tab. ix, fig, 8- 10 ('901). 

Corpus ochroleucum capite ferrugin.eo. 
Lamina cephalica c. 3/11 tongior quam latior, superficie sparse 

punctata et postice sulcis duobtts submedianis parum profundis 
impressa. Antennae attenuatae ab articulo septimo setis gradatim 
parum magis numerosis et brevioribus instrllctae. 

Lahrum medium unidentatum margine cetero integro nudo; 
mandibulae laminis pectinatis 7, quarum prima 5-dentata, mediana 
14-dentata, d~ntibus ab apice ad basim subaequ~libus; m~xillae 
primi et secundi paris set is vide fig. XXV, 5. Pedes maxl11ares 
paull11m antice latioribus quam longioribus, margine medio an-
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guste sinuato, dentibus sublnedianis bene evolutis acutis, articul~l) 
secunda c. 2/.5 externe longiore quam ad basim latiore dente uno 
apicali magno armato, articulis tertio et quarto inermibus, ungue 
terminali attenuato, sat arcuato, subacuto, ad basim dente 
tubereuliformi aueto. 

Sterna antic a suleo mediano, aliquantum longe a margine 
antico ineipiente, impressa, sparse et breviter setosa. 

Pedes primi p_aris quam secundi c. 1/4 breviores, pedes am­
bulatorii omnes hirtelli ungue terminali sat longo, robusto. 

FIG. XXV.-Prolamnonyx holstii: I. caput et segmenta primum et secun­
dum prona; 2. eadem supina; 3. labrum i 4. mandibulae pars distalis; 5. 
maxillae primi ct secundi paris j 6. pedis maxillaris articuli '2-5; 7. sternum de~i­
mum; 8. tergiti decimi pars cum scutelJis hteralibus et sterni pars: litterae ut- in. 
figura praecedente; 9. maris pars postica supina; 10. eadem prona. 

Segmentum praegenitale stern ito trapezoideo, postice parum 
magis setoso, subeoxis poris c. 20-25 sllbtus et per latus exter,num 
instruetis, pedibus quam praecedentes c. 2/7 longioriblls, crassius­
culis, gradatitn attenuatis. 

Mas feminae similis. 
Pedum paria 41; long. corp. ad mm. 19 (-33), lat. segmenti 

primi 0·8 (-r·s). 
H abitat.-J aponia: Kamatura; exempla a me descripta haud 

bene adulta sunt. Exemplum typicum a Pocock descriptum ex 
Ashinoju, Japonia, et exemplum typicum ab Attems ut Mecistoce-
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pha/'Us indecorus descriptum (long. corp. mm. 32, lat. 1"5) ex 
Peking, China. 

ProIamnonyx sauteri, sp. n. 

(Fig. XXVI). 

Mec':stocephalus sm£th':, Pocock, Ann. Nat. Hist. (6) XV, p. 251 (1895). 

Corpus (capite illCltlSO) ochraceo-testaceum. 
Lamina cephalica fere 2/7 longior quam latior, superficie 

sparse et sat grosse punctata, postice sulcis duobus submedianis 
parum profundis punctatis impressa. Antennae attenuatae ab 

FIG. XXVI.-Prolamnonyx sauter£: 1. caput t::t ._.scgmenta primum et 
secundum prono; 2. eadem supina; 3. labrum; 4. rnandibliilae pars distalisj S. 
maxillae primi et secundi paris; 6. palpi maxillaris apex i 7· pedis maxillaris arti­
culi 2-5? 8. feminae pars postica supina j 9. maris pars postica supina i 10. 

eadem pron3. 

articulo quarto setis gradatim magis numerOS1S et brevioribus in­
structae. 

Labrum medium edentatum (an semper 1, exemplo uno ~bser­
vato) margine cetero subrecto, nudo; mandibulae laminis pec­
tinatis 8, quarum prima 6-dentata, mediana 14-dentata, dentibus 
subaequalibus; maxillae primi et secundi paris vide fig. XXVI, 
5· 

Pedes maxillares fle~d marginem frontalem parum superantes, 
subcoxis parunl antice latioribus quam longioribus superficie punc­
tis sat numerosis impressa, margine antico medio parum sinuato, 
dentibus submedianis perparvis, articulo secundo dente apicali 
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tantum armato, articulis tertio et quarto inermibus, ungue term i­
nali sat arcuato, attenuato, acuto basi inermi. 

Sterna antica sulco profundo postico instructa. 
Pedes primi paris quam secundi c. 1/4 breviores 9 pedes omnes 

hirtelli ungue terminali, brevi, robusto. 
Segmentum praegenitale sterno longo trapezoideo, postice 

rotundato et setis magis numerosis brevioribus instructo, subcoxis 
undique poris numerosis sat magnis et nonnullis parvis instructis, 
pedibus quam praecedentes fere duplo longioribus, crassiusculis 
gradatim attenuatis, setis brevibus numerosis instructis. 

Pedum paria 4I; long. corp. ad mm. 47, lat. segmenti primi 
2. 

Mas feminae similis, segmento ultimo pedigero subtus parum 
magis setoso. 

Habttat.-Formosa: Kosempo (H. Sauter). 
Observatio.-Species haec a specie praecedenti magnitudine et 

praesertitn pedum maxillarium unguis basi inermi et segmenti 
ultimi pedigeri sterno longiore facile distinguenda est. 

Subfam. ORYINAE. 

Gen. Pentoryat O. F. Cook. 

Pentorya indica, sp. n. 

(Fig. XXVII). 

Corpus antice et postice parum attenuatum, paUide fulvum. 
Lamina cephalica subsemilli ptica, aliquantum ad basim latior 

quam longior, minute et sparse punctata. Antennae breves, quam 
lamina cephalica minus quam duplo longiores, aliquantttm de­
pressae et attenuatae. 

Labrum integrum margine serratim pectinato et lateraliter 
dentibus n011nu11is magis attenuatis et inter sese aliquantum re­
motis instructo; mandibu~ae lamina dentata et lam:inis pectinatis 
8 arnatae; maxillae primi paris subcoxis externe processu palpi­
formi sat longo instructis, mala externa haud distincte divisa et 
processu palpifortp.i brevi instructa, mala int'erna quam extern a 
parum minori; maxillae secundi paris palpo, tingue incluso, 4-
articulato, ungue margine interno et margine supero interno setis 
pectinis instar dispositis instructo. 

Lamina basalis brevis perlata, lateribus parum convergenti­
bus; lamina praebasalis indiscreta. Pedes maxillares flexi mar­
ginem frontalem attigentes, subcoxis latis et brevioribus J lineis 
chitineis nullis, margine antico vix sinuato, inermi, articuHs 
sequeutihus inermibus, ungue terminali longo, attenuato, bene 
arcuato. 

Segmenta praetergito sat parvo, tergito (posttergito) poris 
nonnu11is submedianis et aliis sublateralibus, ,ut ,:fig. XXVII, 10 

-demonstrat, instructis, inter llraescutellum et tergitum parascuteUo 
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integro subrectangulari externo et parascutellis duobus interllis .' ... ' quorunl antlcum quam postlcum mInus est, Instructa; praeseutel-
IUln et scutellutn spiraculiferum poris sat numerosis instructa· 
stigmata tonga ; sterna primo excluso, quod area parva porosa in~ 
structum est, areis quatuor anticis, qua rum externae minores sunt 
et areis duabus, posticis latis instructa; patasterna etiam ant ice et 
postice area porosa aueta; praesterna par,,"a media valde angus­
tata. 

, i 

, 5 

~ 
\j 

s 

FIG.XXVII.-Pentorya indica: 1. caput et segmenta primum et s,ecundum 
pron~; 2. 'eadem prona; 3. labri dimidia pars; '4. mandibulae pars distalis j S· 
ma~il1ae primi paris: 6. maxillarum secundi paris dimidiapars i 7. palpi maxil­
laris pars a:picalis subtus inspecta j 8. ejusdem unguis ,supra inspectu's j 9. seg­
menti 401 pars lateralis j 10. segmenti Iooi pars lateral is extensa cum dimidia pars 
tergalis et dimidia pars sternalis i II. corporis pars postica prona; 12. eadem 
supina. 

A = praetergitum, B = posttergitum, C= praescutellum, CI-CB = parater­
gita i D == scutellum spiraculiferum j P = pedis basis i R = praesternum i S = ster .. 
num j S 1 -S2. = parasterna. 

Segmentum ultimum pediferum sterno breviore, lato, lateribus 
convergentibus, margine postico tr.uncato, subcoxis parvis, poris 
l1u1lis" pedibus in exemplo typico haud integri'S, subcoxis exclusis, 
articulis quatuor forsan articulo ultimo tanto abrupto et a me 
v.erisimiliter 5-articulatis et inermibus consideratis, quare species 
haec ad genus Pentorya, o. F. Cook a me relata est. . 

Pedum paria 141' long. corp. mm 186; lat. corporls S· S· 
Habitat.-South r'ndia: Ootacamund, Nilgiri Hills (Beddo1ne). 
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Subfam. HIM ANTARII NAE. 

Polyporogaster, Verh. 

(Figs. XXVIII-XXX). 

[VOL. XVI, 

Polyporogaster, Verhoeff, Zool. Anz. XII, P.364 (1899) i Attems, Zool. 
jahrb. XVIII, p. 182 (1903); Verhoeff, Bronn's Klass. u. Ord. Chilo­
poda, p. 291 (1908.) 

Corpus antice et postice paullum attenuatum. 
Lamina cephalica aliquantum latior quam longior sutura fron­

tali haud distincta, pedes maxillares obtegens. Antennae plus 
minusve attenuatae. 

Labrum integrum. sinuatum medium laeve, latera liter parl1m 
profunde dentatum; mandibulae lamina dentata et laminis pec­
tinatis tribus instructae; maxillae primi paris mala interna parva 
simplici, mala externa biarticulata processibus palpiformibus nullis : 
maxillae secundi paris palpo (praeter subcoxis) 4-articulato, arti­
culo ultimo unguiformi, brevi subtus ad basim processibus duobus 
brevioribus setiformibus aueto. 

Lanlina basalis ratior, perbrevis, lateribus parum con,~ergenti­
bus, lamina praebasatis obtecta. Pedes maxillares flexi marginem 
frontalem haud attingentes, subcoxis lineis chitineis manifestis 
alltice inermibus, articulis sequentibus etiam inermibus, ungue 
terminali sat longo. 

Tergita haud distinete sulcata praetergito sat magno, parater­
gito primario (praescutello) magno, secllndario parvo, scutello 
spiraculifero quam praescutello (paratergito primario) min ore , 
scutellis ceteris vide fig. XX VII I, 3. ~terna praeter sternum 
praegenitale area porosa instructa, praesterno medio plus minusve 
manifeste di viso. 

Pedes ungue semplici, parum curvato, seta basali brevi in­
structo. 

Segmentum praegenitale sterno sat parvo, subcoxis sat parvis, 
supra fovea interna, poris numerosis instructa, auctis, subtus et 
lateraliter poris nullis, pedibus, praeter subcoxas, 6-articulatis, 
ungue nullo; maris pedibus quam idem feminae crassioribus. 
Appendices genitales biarticulatae. Pori anales nulli. 

Pedum paria ad 95. 
Species typica: P. tunetanus, Verh. Tunisia. 
Praeter speciem typieam species quatuor asiaticae mihi notae 

sunt, ita distinguendae : 
I. Ster~oru~ a~ea porosa (ad medium corpus) c. 1/3 

sternl latltudlnem aequans vel minor. 
3· Area porosa dicta c. sterni dimidium latitudinem 

aeql1ans .... ... '" ... P.geminatus,l Silv. 
4· Area porosa dicta c. 1/3 sterni Iatitudinem aequans. 

5· Segmenti .ultimi pediferi sternum parvum 
subtrapezOideumj pedum paria 69-75 ... P. insignis (Mein.) 

L Po lypo rogaste)' gemt'natus = Mesocantlzus gemt'natus, Silv., Zool. Ana. 
XVIII, p. 179 (1895), Transkaspien: Askabat. Mesocantlzus porosus, Sseliw., 
Turkenst. Stan. o.bsch. An,trop. i Etn. XXXVII, p. 21 7 (1881), Turkestan, generi 
Polyporogaster etlam pertlnet. 
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6. Segmenti ultimi pediferi sternum sat magnum, 
transverse subrectangulare. postice aliquan-
tum sinuatum; pedum paria 81-97 ... P. sinuatus, sp. n. 

2. Sternorum area po rosa (ad medium corpus) c. 3/5 
sterni latitudinem aequans ... ... P. i'12dicus (Mein.) 

FIG. XXVIII.-Polyporogaster inst'gnz's: I. caput et segmentum primum 
et secundum prona; 2. eadem supina; 3. segmenti 20i pars lateralis extensa 
(litterae ut in fig. praecedente); 4. sternum 4oum; 5. sternum 40um exempli alii j 

6. feminae corporis pars postica supina j 7. mari 3 corporis pars postica prona; 
8. fovea pororum segmenti ultimi pediferi multo ampliata: A = praetergitum, 
B = posttergitum, C = "paratergitum, G = subcoxa; 9. maris pars postica supina. 

Polyporogaster insignis t Mein. 
(Fig. XXVIII). 

H£mantarz'um z'nsz'gne, Meinert, Pro Am. phz'l. Soc. XXXIII, p. 227 

(1885)· 
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~ Corpus antice parum postice parum magis attenuatum, 
testaceo-Ia terici u m. 

Lamina cephalica aliquantum latior quam tongior lateribus 
anticis convexis. Antennae quam laminae cephalicae latitudo 
minus quam duplo longiores, basi contiguae, cetero gradatim at­
tenuato, articulo sexto c. I/3 latiore quam longiore, articulo ultimo 
c. 1/3 longiore quam ad basim latiore. 

Pedes maxillares flexi marginem frontalem spatio magno haud 
attingentes, subcoxarum parte detecta c. duplo latiore quam 
longiore, antice vix sinuatis inermibus, articulis sequentibus omni­
bus inermibus; primo fere duplo ad basim latiore quam externe­
longiore, margine interno quam externus fere dimidio breviore, 
articulis 2Q et 3Q brevioribus, articulo 4Q attenuato, sat arcuato J 

inte~ro, acuto. . 
Sternittlm primum area porosa parva, sternita cetera area 

porosa transversali gradatim majore, in medio corporis fere ster­
niti latitudinis tertiam partern aequante, antice paullum convexa, 
postice parum concava. 

Pedes breves articulo penultimo quam praecedens paullu,m' 
longiore, ungue robusto spina basali breviore. 

2 

Segmentum praegenitale ster­
nito angusto, trapezoideo, d' 

pedihusqualn paris praecedentis 
aliquantum longioribus et multo 
crassiorib.us, subcoxis supra (S1J.b­
tergi to) fovea magna poris glan .. 
dularibus numerosis instructa 
auctis, articulis ceteris' brevibus 
et latis, articulo ultimo apice 
convexo. 

Pedum paria g 69, c:/' 75; 
long. corp. mm .. 72, lat. 2 5. 

Habitat.-N.W Kashmir; Bij­
nor, United. Provinces. Exempla 
typica a Cl. 1\1 einert descripta ad 
K ul u collecta er an t. 

Polyporogaster sinuatus, sp. n. 

(Fig. XXIX). 

~ f ~ Corpus pallide ochraceum. 
Sternituttl primum area porosa 

parva (poris c. 25), sternita cetera 
area porosa transversali subme-

FIG. XXIX.-Polyporogaster sin- diana, antice COllvexa postice 
uatus: 1. sternuf!1 4oum.; 2. feminae conca va , tertiam partern sterniti 
CorpOrIS pars postlca suplna. latitudinis occupallte instructa. 

Segmentum praegenitale. ster­
nito brevi, lato, subrectangulari postice parum sinuatum, pedihus 
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quam. pa;is pr~eceden tis paullo crassioribus, subcoxarum poris 
supens numerOS1S. 

Pedum paria 8r-97; long. corp. mm. 95, lat. 2. 

Hab'ttat.-N. Baluchistan (Maynard and A1 acM aholt). 
Ohservatzo.-Species haec a Polyp. insignis (Mein) segmento-

rurn numero} sterni segmenti ultimi pediferi fonna et sternorum 
area porosa magis concava distinguenda est. 

FIG. XXX.-Polypoyogaster t"ndlcu.rs: I. labrum i 2. mandibulae pars distalis ; 
l' maxillae primi et secundi paris; 4. palpi mrlxillaris apex subtus inspectus i 5. 
sternum ,:toum j 6. sternum 40nm exempli alii; 7. pedis apex; 8. maris corporis 
pars postica supina j 9. maris alii corporis pars postica supina. 

Polyporogaster indicus (Mein.) 

(Fig. XXX). 

Hlmantar':um ind£cum, Meinert, Pro A m. phil. Soc. XXXI I I, p. 228 

(1885·) 

9 Corpus testaceo-latericium 
Sternitum primum area porosa parva, sterllita cetera area 

porosa transversali submediana gradatim majore, in medio corpore 
c. 3/5 sterniti latitu~inem occupante antice paullum convexa, 
postice parum concava. 
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Segmentum praegenitale sterno tr ansverse subrectangulari vel 
lateribus parum convergentibus, pedibus quam paris praecedentis 
parum crassioribus et parum longioribus. 

Segmenti praegenitalis sternitum lateribus parum conver­
gentibus, pedibus quam paris praecedentis multo crassioribus et 
fere duplo longioribus. 

Pedum paria 69-83; long. corp. ad mm. 85, lat. 2'2. 
H abt'ta!:-India: Hurdwar, United Provinces; 'l'heog, Sinlla 

Hills, 8.000 ft. (A'1Jnandale); I~eh, Ladakh; Murree, W Hima­
layas (Stoliczka); Kiari, Naini Tal distr; Karwarpani, sal for­
ests; W. Dun; Kalka, base of Simla Hills, 2,400 ft (d' p. p. 77); 
near Badrinath, British Garhwal, 10,600 ft. (A D. lmms, I 9 75, 
I cJf7I, I juvenis 77); Bagarkote, 8,000 ft., Kumaon, W Rima 
layas. 

Exempla a Cl. Meinert descripta ad Kulu a Rev. Mr. Carleton 
collecta eran t. 

Gen. Mesocanthus t Mein. 

(Figs. XXXI-XXXJ\Y). 

Mesocanthus, Meinert, J.Vatu'I'h. Tids. VII, p. 34 (1870); Attems, Zool. 
Jalzrb. Syst, XVIII, p. 2~J6; Verhoeff, Bronn's Klass. u. Ord. Chilo­
poda, p. 294 (1908). 

Corpus angustum antice parum, postice parum magis attenua­
tum. 

Lamina cephalica latior quanl longi,or, pedes lnaxillares ob­
tegens, sutura frontali indistincta. Antennae attenuatae. 

Labrum sinuatum, medium laeve, lateraliter parum profunde 
dentatum; mandibulae lamina dentata~et laminis pectinatis qua­
tnor instructae; maldllae primi paris mala interna triangl11ari, 
mala externa integra processis palpiformihus l1ullis; .maxillae se­
cundi paris- pa'po (praeter snbcoxas) 4-articulato, articulo ultimo 
ungui ~ ormi perparvo, nudo. 

Lamina basalis perlata, brevis, transverse subrectangularis, 
lamina praebasalis obtecta. Pedes maxillares subcoxis lineis chi­
tineis manifestis, margine antico et marg~ne interno articulorum 
sequentium inermibus, ungue termi~ali sat magno et sat arcuato .. 

Ter~ita sulcis indistinctis, praeter ~ito sat magno; paratergito 
secundario parvo, paratergito primario magno quam scutellum 
spiraculiferum multo majus, scutellis ceteris vide fig. XXXI, 7. 
Sterna a pritno ad }Jenultimum area porosa insttucta, praesterno 
medio plus minusve manifeste diviso. 

Pedes ungue terminali parum arcuato et utrimqne seta brevi 
basali instructo. 

Segmentum praegenitale sterno parvo medio profunde sul­
cato vel non, tergito lato, subcoxis poris destitutis, pedibus, prae­
ter subcoxas, 6-articulatis ungue destitutis crassiusculis, in ·mare 
crassioribus. 

. C!bserv~~io:-Genu~ hoc a gen. Polyporogaster, Verh. segmenti 
ultlml pedlferl SUbCOXIS supra poris haud instructis distinctum 
est. 
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Appendices genitales biarticulatae. 
Pori anales nulli. 
Pedum paria ad 91. 
Typus: M esocanthus albus, Mein. 

CONSPECTUS SPEC!ERUM. 

I. Sternum primum poris destitutum, sterno segmenti 
ultimi pediferi medio su1cato 

2. Stprnum primurn poris instructum, sterno segmenti 
ultimi medio haud sUJcato. 

3. Area porosa in medii corporis sternito quam 
eorumdem srernitorum latitudo parum minus 
lata; corporis pedum paria 8 I 

4. Area porosa in medii corporis sternitis quam 
eorumdem sternitorum latitudo c. 2}5 minus 
lata. 

5. Corporis pedum paria 69-73 ; corpus 
parum angustum 

6. Corporis pedum paria 57-59; corpus 
angustius 

M. albus v. mt'nuta, 
Brolem. 

M. pe1'porosus, 
sp. n. 

M. discretus, sp. n. 

M. brevis, sp. n. 

Mesocanthus albus, Mein. var. minuta t BroI. 

(Fig. XXXI). 

Brolemann, Boll. Soc. ent. ital. XXXV, p. II6 (1903). 

The characters of the species are comprised in that of the 
genus and demonstrated hy the figures. 

The variety is certainly distinct from the typical form, as 
represented by M albus, Mein. from Tunis (North Africa), espe­
cially on account of the number of legs, which reach 85-73 in 
specimens from Erythrea and 71-79 in specimens froni India, in­
stead of 87-9r as in specimens from Tunis. 

The specinlens preserved in the Indian Museum and referred 
by me to the named form are the following: 2 ~ near Bombay) 
PP.75; I S Nowgong, Central Provinces, p.p. 77, long. corp. 57, 
lat. 1'4; I S Kach, W India, p. p. 79; I d', Beyt, Dwarka, Ka­
thiawar, p.p. 73; I ~ near stream, Dakar Hill near Junagadh, 
Kathiawar, p.p. 8 I; I ~ Khas, Satara distr., c. 3,700 ft, p.p. 
75; 2. d' Sasan} Kathiawar, p.p. 71 and 73. 

Mesocanthus brevis, sp. n. 

(Fig. XXXII). 

Corpus luride testaceum capite parum obscuriore. 
Lamina cephalica aliquantum ad basinl latior quam longior. 

Antennae basi contiguae gradatim attenuatae quam lanlina cepha­
lica longitudo fere duplo longiores. Pedes maxillares fle~d margi­
nem frontalem spatio sat longo haud attingentes, articulis inermi­
bus, articulo ultimo unguiformi arcuato, acuto. 
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Sternitum primum area submediana transversali .porosa p~rva 
instructum, stern ita cetera area porosa transversah su hmedlana 
antice late convexa postice media plus minnsve concava c. 3/5 
sterniti latitudinem occnpan te instructa .. 

Pedes breves, articulo sexto quam quintus 1/3 longiore (ungue 
terminali robusto). 

Segmentum ultimum pediferum lamina sternali brevi, trans-

8 

9 

6 I , 
, 

FIG. XXX1.-Mesocanthus albus v. minuta: 1. caput et segme.nta primum 
et secundum prona; 2. eadem supina; 3. mandibulae pars distalisj 4. maxillae 
primi et secundi paris i S. palpi maxillaris pars distalisj 6. sternum 4oum ; 7. 
segmenti 40i pars Iateralis (Iitterae ut in fig. XX·VII) ; 8. maris corporis pars 
postica supina; 9. ea<;lem prona. 

verse subrectangulari, ad basim fere duplo latiore quam longiore, 
pedihus quam paris praecedentis vix longiorihus et vix ctassioli­
bus. 

ci' Segmentum ultimum pediferum lamina ventrali suhtrape­
zoidea parum ad basim latiore quam longiore, pedibus quam paris 
praecedentis multo crassioribus et aliquantum longioribus. 

Pedes paria ~ 57-59, ci' 57; long. corp. mm. 35, lat. I. 
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Habitat.-Tambi, Koyna Valley, Satara dist., c. 2,IOO ft. 
(F. H. Gravely). 

FIG. XXXII.-JJesocanthus brevis: 1. caput et segmenta primum et seeun .. 
dum prona; 2. eadem supina: 3. urosternum 40um j 4. feminae corporis pars 
postica supina; 5. maris corporis pars postica supina. 

Mesocanthus perporosust sp. n. 

(Fig. XXXIII). 

Corpus latericium, antice parum, postice parum magis atten­
uatum. 
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Sternitum primum area porosa trasversali parva, sternita 
cetera ar·ea porosa gradatim latiore, in medio corpore quam ster­
niti latitudo parum minus lata (= c. 11/14). 

Segmentum ultimum pediferum 
sternito brevi, lato, transverse 
subrectangulari, pedibus quam 
paris praecedentis haud crassiori-

f bus paullum longioribus. 
Pedunl paria 81; long. corp. 

mm. 70, lat. 3'5. 
Habitat.-Simla, W Himalayas 

(N Annandale). 

Mesocanthus discretust sp. n. 

(Fig. XXXIV). 

2 Corpus colore et forma eidem 
speciei praecedenti simile. 

Sternita area porosa submedi­
ana transversali c. 3/5 sterniti 
latitudinis occupante et postice 
sinuata instructa. 

Segmentum ultimum pedifer­
um sternito brevi, transverse sub­
rectangulari, pedibus quam paris 
praecedentis aliquantum longiori­
bus et parum crassioribus. 

Segmenti ultimi pediferis pedes 
crassiores. 

FIG. XXXIlI.-Mesoc~nthus per- Pedum paria 2 et cJt 69-73; 
porosus: 1. sternum 40um ; 2. maris long. corp. ad mm. 42, lat. I -6. 
pars postica supina. Habitat.-Almora, 5,500 ft., 

Kumaon (Paiva); Siripur. 
Observatio.-Species (vel subspecies) haec a praecedente cor­

pore mInus angusto pedum paribus magis numerosis distincta 
est. 

Subfam. GONIBREGMATINAE. 

Gen. Himantosoma, Poc. 

(Figs. XXXV-XXX'iII). 

H£mantosoma, Pocock, Ann. Mus. Genova XXX, p. 428(1891); A.ttems, 
Zoot. rahrb. XVIII, p. 286 (1903) ;-Verhoeff, Bronn's Klass.u- Drdn. 
Ch£lopoda, p. 274 (1908). 

Corpus paullum antice, parunl postice attenuatum. 
Lamina cephaHca parum latior quam longior, partem lateraleol 

. posticum pedum maximallarium spatio perparvo haud obtegells, 
sutura frontali male distillcta. Antennae haud attenuatae vix 
crassatae. 
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I~abrum integrum appendice setoliformibus longis instructum ; 
mandibulae margine distali tantum pectinato; maxillae primi paris 
subcoxis haud coalitis, nlala interna parva, mala externa biar­
ticulata articulo primo perbrevi et supra enterne processu palpi­
formi ut subcoxa instructo instructa: maxillae secundi paris 
subcoxis coalitis palpo, praeter subcoxam, 4-articulato, longo an­
trorsum ad frantis marginem directo articulo ultimo subunguiformi 
interne pectinato. 

Lamina basalis perbrevis, lata, capitis latitudinem paullum 

FIG. XXXIV.-Mesocanthus d£scretus: I. feminae urosternum 40um i 2. 
feminae corporis pars postica supina; 3. maris sternum 4oum ; 4. maris pars pos­
tica supina. 

superans, lamina praebasalis obtecta. Pedes maxillares flexi mar­
ginem frontalem haud superantes, lineis chitineis subevanidis 
margine antico et articulis ceteris inermi bus, ungue terminali 
magni, attenuato. 

Tergita haud distincte sulcata (an semper? ), praetergito sat 
magno, praescutello magno. scutello spiraculifero sat parvo, scu­
tellis ceteris vide fig. XXXV; 7. Sterna praesterno medio diviso; 
sternum prjnlum area porosa parva postica, sternita cetera area 
porosa submediana parum lata et area porosa postica latiore inter .. 
rupta vel non instructa. 
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Peq,es ungue simpliei, attenuato, parum arCUQto et seta basali 
breviore instrueto. 

Segmentum praegenitale sterno, sat parvo, subcoxis aliquan-
tum inHatis poris praesertim per superficiem inferam et superam 
internam numer,osis parvis et perparvis, pedibus, prater subeoxas, 
7-articulatis ungue incluso. 

Appendices genitales biarticulatae. 
Pori anales asunt. 
Typus: Himantosoma typicum, Poe. 

FIG. X.XXV.-Himantoso1na typicum: 1. labrum; .2. mandibulae pars dis­
talis ; 3. maxillae primi paris; 4. maxillarum secundi paris dimidia pars; 5 palpi 
maxillaris pars distalis; 6. stern':lm decimum j 7. segmenti decimi pars lateralis 
(Iitterae ut in fig. XX\'II); 8. pedis decimi pars distalis; 9. maris corporis pars 
postica supina; 10. eadem prona. 

Himantosoma typicumt Poe. 

(Fig. XXXV). 

Hirnantarium indicum, Pocock, J. Linn. Soc. XXI, p. 289, pI. xxiv, 
fig. 3 (1887) nec Himantarium z·ndicum, Meiqert. 

Himantosoma typicum, Pocock, Ann. Mus. Genova XXX, p. 429 (I89I). 

cjt Corpus luride ocliracetlm. Lamina cephalica fere r/4' post .. 
ice latior quam tongior; antennae parum attenuatae. 

Pedes maxillares ftexi marginem frontalem parum superantes 
ungue terminali p~rlongo, attenuato, parum arcuato. 

Sternum primuln area porosa parvapostica, sterna cetera 
area porosa antica mediana subrotunda et area postica perlata 
in parte submediana attenuata instructa. . 
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Segmentum. ultimum· pediferum sterno subtrapezoideo, sub­
coxis poris parvis numerosis ~ubtus interne et antice, supra interne 
instructis, pedibus quam paris praecedentis aliquantum crassiori­
bus et paullum longioribus. 

Pedes paria 63; long. corp. mm. 45, lat. segmenti primi 1"30. 
H abitat.-Mergui Archipelago. 
The description is based.on a specimen in very poor condition 

preserved in the Indian Museum, originally referred by Pocock, on 
the suggestion of Meinert, to Himantarium indicum and sub­
sequently taken by the same author as type of H imantosoma 
typicum. I have seen another specimen from Orissa and one from 
Sumatra: Si- Rambe, which present little difference from H. typi­
cum, and are considered for the pre<;ent as varieties. 

Himantosoma typicum t Pocock. var. tridivisa, nov. 

(Fig. XXXVI). 

H£mantosoma jJorOSlltn, Silvestri, Ann. Mus. Genova, XXXIV, p. 719 
(1895) nec Himantosoma porosum, Pocock, £bidem, XXX, p. 31 {1891}. 

~ Sterna a secundo ad penultimum area porosa transverse 
subovali et area porosa postica in parte submedian a interrupta in­
structa. Supemcies subcoxarum segmenti ultimi pediferi poris 
paucis .inferis c. 18 sparsis et paris c. 8 superis. instructa. 

Pedum paria 59; long. corp. ad. mm. 22, lat. segmenti primi 
0·75· 

Habitat.-Sumatra: Si-Rambe. 
Observatio.-Varietas haec a fonna typica area porosa ·postica 

tridivisa et paris subcoxarum segmenti ultimi minus numerosis et 
etiam SQbtus postice sparsis distincta est. 

Ab Him. porosurn, Poc. poris subcoxarum segmenti ultimi 
minus numerosis saltern diversa est. 

Himantosoma typicumt Poc. var. bidivisa nov. 

(Fig. XXXVII). 

cjI Corpus testaceo-latericium capite et segmentis duobus an­
ticis testaceis, medio dorso fascia longitudinali angusta subtestacea, 
ventre umbrino, corporis parte postic a subochracea. 

Sterna a secundo ad penulti mum area porosa antica mediana 
subrotunda vel subelliptica et area postica media divisa instructa. 

Segmentum ultimum pediferum subcoxis poris praesertim 
subtus interne C. IS et poro nonnullo sparso, nec non poris C. 

25 supra interne instructis. 
Pedum paria. 79; long. corp. mm. 45, lat. segmenti primi 

rIO. 
Habitat.---.Barkul, below 1,000 ft.,.Orissa (Gravely). 
Observatio.-Varietas haec a forma typica sternorum area 

postica porosa bidivisa et segmenti ultimi pediferi subcoxis poris 
minus numerosis bene distinct a est. 
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Subfam. EUCRATOt·lYCHINAE. 

Gen. Eucratonyxt Poco 

(Fig. XXXVIII). 

[VOL. XVI, 

Eucratonyx, Pocock in A. "Vi11ey, Zo a log. Results, Loyalty Isl. etc. 
p.66, pI. vi, fig. 2-2C 0898) i Attems, Zool. Jahrb. XVIII, p. 1911 
(19°3' i Verhoeft, Bronn's Klass. u. Ord. Chilopoda, p. 288,(1908). 

Corpus paul1um antice et parurn postice attenuatuw. 
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FIG. XXXVI.-Himantosoma typicum v. tridi'lJisa: I. caput et segmenta 
primum et secundum prona, 2. eadem supina; 3. pat pus maxillaris; 4. sternum 
decinlum j 5. feminae corporis pars postica supina; 6. eadem prona. 

Lamina cephalica latior quam longior pedes maxillares obte­
gens, sutura frontali (saltern in E. me-z.nerti) indistillcta. Antennae 
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attenuatae. Labrum integrum prccessibus dentiformibus, sat 
longis, per marginem lateralem magis attenuatis instructum; 
mandibulae margine ipso per part em brevem internam dentato, 
per partern ceteram majorem pectinato sed haud lamella dentata et 
lamella pectinata distinctis instructo; maxillae primi paris mala 
externa biarticulata articulo primo supra externe processu palpi­
formi instructo, subcoxis etiam externe processu palpiformi in­
structis; maxillae secundi paris subcoxis coalitis, palpo (sub­
coxjs exclusis) 4-articulato, articulo ultimo longo ttnguiformi setis 
marginalibus et setis inferis pectinis instar seriatis instructo. 
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FIG. XXXVII.-Himantosona typicum v. bid1.·vt"sa: I. caput et segmenta 
1-3 pronaj 2; caput et segmenta primum et secundum supinaj 3. sternum deci­
mqm j 4. maris corporis pars postica supina j 5. eadem prona. 

Lamina basalis postice laminae cephalicae latitudinem. subae­
quans, brevissima lateribus pa~um convergentibus, lamina prae­
basalis plus minusve manifesta. Pedes maxillares flexi marginem 
frontalelTI spatio sat parva haud attingentes, subcoxis aliquan­
tum antice latioribus quaol longioribus antice inermibus, lineis 
chitineis distinctis, articulis 2-4 brevibus, ungue terminali longo. 

Tergita praetergito sat magno, paratergito (praescutello) 
quam scutellum spiraculiferum majlls scutellis ceteris vide fig. 
XXXVIII, 8. 
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Sterna a primo ad penultimum area porosa lata postica et 
a secundo (saltern in E. meinerti) in corporis parte anteriore 
areis parvis subanticis lateralibus et areis parvis (antica et postica) 
per parasterna instructa, in corporis parte posteriore etiam poris 
medianis sparsis. Praesterna parva parte mediana subnu11a 
lineari. 

Pedes corporis partis anticae unguis seta hasali longa, plus 
minusve latiuscula et ungue ipso parum vel multo curvato. 

Segmentum praegenitale subcoxis plus minusve inflatis poris 
numerosis parvis praesertim subtus et supra interne distributis in­
structis, pedihus praeter subcoxis 6-articulatis, ungue nullo. 

-~--~--.~ ) 
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FIG. XXXVIII.-Eucrato,~vx meinerti: I. caput et segrnenta primurn et 
secu!ldum pro~a! 2. eade~ sU~lna,j ~. ,labrum; 4. mandibulae pars distalis; 5. 
maxlllarum prlJ~nl e~ secundl p~rtS dlmldla pars j 6. pa1pi maxillaris pars apicalis j 
7·, pedum ~lax!llanum ungUIs; 8. segmenti decimi latera et sternum totum 
(htter~e ut In fig" XXV~I) j 9. pes paris de~imi; 10. pes paris 50i ; 11. mads 
corpOris pars postIca supma; 12. eadeln prona. ' 

Appendices genitales biarticulatae. 
Pori anales nulli. 
Pedum paria ad 123. 

Typns: E'ltcratonyx 1neinerti (Poc.). 

Eucratonyx meinerti (Poc.). 

(Fig. XXXVIII.) 
Himantarium 11leinel,ti, Pocock, J. Linn, Soc. XXI, p. 289, pI. xxiv, 

fig. 1 i Jd., Al.ln . .At!us. Geno'Vif XXX, p. 426(189 1). 

EucJ'atonyx mef,l1ertz, Pocock, 111 A. Will~y, Zool. Resutis, Loyalty lsI. 
etc., p. 66 (1898). 
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Corpus ochroleucum capite parum obscuriore. 
Lamina cephalica fere 1/4 latior quam longior. Pedes ulaxil­

lares ungue longo bene arcuato et macroscopice crenulato. Lab­
fum, mandibulae et maxillae vide fig. XXXVIII. 

Sternum primum area porosa parva transversali submediana, 
sterna sequentia corporis partis anteri0ris area porosa lata sub­
postica et poris llonnullis subanticis sublateralibus, sterna corporis 
partis posterioris etiam poris nonnullis medianis sublateralibus 
sparsis instructa; parasterna an tice et postice area porosa parva 
etiam instructa. 

Pedes corporis partis anterior is ungue terminali parum ante 
mediam longitudinem infra exciso et ab excisione ad apicem gra­
datim attenuato parum arcuato, seta unguis basali quam unguis 
parum longiore lata, apice latiore, spatuliformi unguis apicem 
complectente; pedes ceteri ullgue ad basinl parum lato et grada­
tim attenuato paullum arcuato, seta basali attenuata quam unguis 
breviore. 

Segmentum praegenitale sterno vix trapezoideo subaeque 
longo atque ad basim lato, subcoxis sat inflatis parum ante prae­
tergitum' pertinentibus, poris parvis numerosis praesertim supra et 
subtus per partem anticam internam, cetera superfie poris parvis 
sparsis, pedibus quam praecedentes circa duplo longioribus haud 
attenuatis setis brevioribus vestitis. 

Pedum paria (jI 103-109, ~ 111-128; long. ad mm. 130, lat. 
segmenti primi I ·go. 

Habitclt.-Exenlpla vidi (2 p.p. III, cf 109) ex Little Coco Is­
land, Andatuans. Species iam nota erat ex Mergui Archipelago 
(Sullivan Island), Great Coco Island, Reef Island (Tavoy), 1\'loul­
mein et Palon, Burnla. 

Subfam. GEOPHILINAE. 

Gen. Geoporophilus, nov. 

(Fig. XXXIX.) 

Corpus angusttun antice haud, postice parum angustius. 
Lamina cephalica subquadrata, pedes maxillares obtegens, 

sutura frontali indiscreta. Antennae attenuatae; labrunl triparti­
tum, parte mediana quam laterales minore profunde, pectin is in­
star, dentata, partibus lateralihu.3 dentibus paucis longis, angustis, 
acutis gradatim Ininoribus annatis; mandibulae margine pectinato 
simplici; maxillae primi paris mala externa biarticulata articulo 
primo supra externe processu palpiformi sat longo, ut subcoxae 
angulus externus, instructo, mala interna sat Inagna, simplici 
maxillae secundi paris palpo, praeter subcoxam et ungue incluso, 
4-articulato, ungue terminali subtus interne aliquantum excavato 
et per margines internos (superum et inferum) pectinato. 

Lamina basalis fere duplo postice latior quam longior trape­
zoidea, pedum maxillarium latera haud obtegens, lamina prae­
basalis obtecta. Pedes maxillares flexi marginem -frontalem haud 
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attingentes, subcoxis anttce de!lti~us duobus armat!s, a!ticulis 
ceteris inermihus. ungue termlnah attenuato margine Interno 
maxima pro parte' minute cren.ulato. . ' 

Tergita bisulcata praeterglto magno, paraterglto (praescutello) 
magno: quam scutellum spiraculifer?m maj ?re scu~e!lis ceteris 
vide fig. XXXIX, 8, praesterna antlca me~la subdlvIsa, ce~era 
integra, sterna a secundo ad 45um. areis parvIs du.abus lateraltb~s 
inter sese poris nonnullis (;:onj unctls vel non et arets duabus parvIs 
(altera antica, altera postica) super parasternum instructa, a seg­
mento 450 ad 88um poris lateralibus anticis gradatim minus nu­
merosis vel nullis et poris anticis parasterni aliquantum magis 

FIG. XXXIX.-Geoporophz'lus 'angustus: 1. caput et segmenta tria pro~a; 
2. pedes'maxillares et segmentunl prinlum supina; 3. labrum; 4. mandibulae pars 
distalis; 5. Inaxillae prinli et secundi paris; 6. palpi maxillaris pars distalis j 7· 
pedum maxillarium unguis; 8. segmenti 40i sternum latera et tergiti pars 
(litterae tIt in fig. XXVII) j 9. sternum goum i 10. pedis 501 pars distalis; II. 
corporis pars postica prona, 12. corporis pars postica supina: 

numerosis, sterna postica area porosa lata postica- et parasterna 
area porosa sat magna parum convex a antica et area porosa parva 
postica instructa. 

Pedes ungue terminali longo seta basali atitica minima et seta 
basali infera breviore instructo 

Segtnentum ultimum pedi'ferum subcoxis subtus et supra an­
tice et interne poris glandularibus sat numerosis illstructis, later­
aliter et postice poris destitutis (saltern in specie typica), pedibus 
in exemplo typico haud integris, forsan 6-articulatis et forsan 
ungue destitutis, articulis sistentibus (praeter subcoxam) quatuor 
quorunl seculldus J tertius et quartus elongati poris minimis glan­
dularibus per superficiem illferam tota m distributis instructo. 
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Pori anales adsunt. 
Pedum paria ad 107. 
Species typica: G~opoyophilu8 angur;tus, sp. n 
Observatio.-Genus hoc ad gen. Pleurogeophilus, Verh. ali-

quantum proximum est, sed palpi maxillaris ungue pectinato pe­
dum maxillarium lineis chitineis nullis et pororum ventralium 
distributione saltern distinctum. 

Geoporophilus angustus, sp. n. 

Corpus ochroleucum totum. Pedum paria 107; long. corp. 
mnl. 55, lat. segmenti primi 0'80. 

Characteres ceteri vide generis descriptionem et figuras. 
Habitat.-Sumatra: Indragiri (Burchard). 
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The notes embodied in this paper are based primarily on 
collections made in the course of a tour in the Satara and Poona 
districts in February and lVlarch, 1918. The chief localities at 
which these collections were made were Medha in the Satara dis­
trict (alt. ca. 2,000 feet) and Khandalla in the Poona district (alt. 
ca. 2,500 feet). The former place is situated on the river Yenna 
or Vena, a tributary of the Kistna or Krishna, in a valley among 
the easternmost spurs of the Western Ghats; the latter on the 
hillside about a mile and a half east of the well-known pass Bhor 
Ghat. From Medha the Zoological Sarvey of India already pos­
sess~d large collections of aquatic invertebrates made by Dr. F. H. 
Gravely and Mr. S. P. Agharkar. 

My main object in visiting Medha was to obtain further 
information about the freshwater luedusa Limnocnida indica, which 
was originally discovered there by Mr. Agharkar; \vhile Khandalla 
was selected as a suitable spot at which to study the fauna of the 
small mountain torrents of the Bombay Ghats. It is a loca1ity 
. well known to conchologists as the home of the interesting genera 
Lithotis (Succineidae) and Cremnoconchlfs (Littorinidae). 

So far as Lnnnocnida was concerned the results of nly tour 
were purely negative, but even so they are not devoid of interest, 
for they prove beyond doubt that the medusa must have a fixed 
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or resting stage in its life-history, perhaps with tqe structure of a 
minute hydroid, or Inore probably encysted in a form that would 
not be. recognizable with our present knowledge. 

The most interesting results obtained in the streamlets at 
Khandalla were those bearing on adaptation to environment in 
fish and mollt1scs. 

Notes resulting from. a tour of the kind cannot be exhaustive, 
but our knowledge of the bionomics and environment of the aqua­
tic fauna of India is still in its preliminary stage, in which it is, 
in my opinion at any rate, worth while to publish notes of the 
kind, even at the risk of being superficial. 

I must be held wholly responsible for all statements made in 
those sections of the paper in the superscription of which no 
author's name is given. 

I. THE LIMNOCNIDA POOL IN THE YENNA RIVER AT MEDHA. 

The Venna or Vena is a stream of a type very common in 
hilly districts in Peninsular India. In the wet season it may be 
described as a small river· in which deep pools alternate with 
rapids obstructed by rocks of irregular shape. In dry weather t 
ho)Vever, the pools shrink considerably, while the rapids are re­
duced to a nlere trickle of water or even disappear altogether 
leaving the pools completely isolated. The, bed of the stream' is 
for the most part rocky, with gravelly reaches; but in the pools 
it is covered with a layer of mud and vegetable debris. As in all 
the smaller tributaries near the source of the Kistna, the water 
contains an abundance of very finely divided silt never com­
pletely deposited, and is, therefore, opaque and brownish. After 
heavy rain it is further contaminated with red mud, from the 
l\Iahableshwar plateau, that seems to be particularly inimical to 
animal life. The pools are practically devoid of aquatic vegeta­
tion. The telnperature of the water of the pools must rise to a 
considerable height in the hot season; at other times of year it is 
strictly temperate. 

The pool in which Limnocnida indica was originally found is, 
including the gorge at its upper end, about So yards long and a 
stone's throw across; its width n1ust vary slightly with the sea­
sons. .1\ photograph of it is published by Gravely and Agharkar in 
Rec. Ind. M us. VII. In March the water is 7 to I2 metres deep, 
but nlust be considerably deeper in the cc rains:' In March there 
is very little current, as the rapid above the pool is then small 
and feeble. A tall man could stride a~ross the outlet. The rocky 
bottonl is very irregular; in the lower part of the pool it is 
covered with a fairly deep layer of gravel mixed with mud, but in 
the upper part, which is the deepest, there is only a sparse 
coating of small pebbles ·and vegetable debris. A large irregular 
rock rises far above the surface in the lower part and a foot-bridge 
spans ,the upper part at a considerable height above the water. 
It is irnpossible, owing to the opacity of the water, to see the 
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bottom of the pool. Except algae, which are scantily represen­
ted, there is 110 living vegetation. 

'rhe fauna of this pool is chiefly a bottom fauna. The bare 
rock of the sides is covered for considerable areas by the hard 
black encrusting sponge Corvospongilla ttltinta var. spinosa and by 
the much softer and rather thinner green species Spongilla pervi­
,idis and S. sU111atrens'is var. rivularis. The Polyzoa Plumatella 
javanica and P. emarginata occur spari ugly on the cleaner parts of 
the rocky basin ·and also on the lower surface of loose stones. In 
the nlud and dead vegetable matter a snlall ,vhite dipterons larva 
of the fanli1y Chironomidae is abundant, while in the more gra­
velly spots thick-shelled Unionids (Parreyssia corrugata and P. 
cylindrica, sp. nov.) are not uncommon. For some inches above 
the bottonl Entomostraca, chiefly Copepods and Daphnids, are 
abundant and with them occur the larvae and pupae of the Core­
thrine Culicid Chaoborus nzanillensis. 1 None of these arthropods 
commonly rise to the surface, on which the only zooplancton 
taken in lny nets consisted of the statoblasts of Plumatella. Sur­
face-haunting fish such as Barilius bendelesis are scarce in the 
pool, but bottom-haunting forms, notably D'iscognathus lal1tta and 
Gobius bombayensis, are numerous; a large proportion of the fish 
bore the glochidia of Unionidae on their fins at the time. of my 
visit. Small prawns of the genera Caridina and Palaemon are not 
uncommon, and the crab Paratelphusa (Barytelphusa) jacquemonti 
burrows in the mud at shallow points near the shore. i 

The facts known about the life-history of Limnocnida are as 
follows :-they are taken mainly from the papers referred to in a 
footnote below. 8 

L. indica has been found only in the smaller streams of the 
upper Kistna river-system, and 9n1y in pools situated as described 
above. It has been observed only in the months of April and 

.. May; in places where it is abundant in these months it has been 
proved to be completely absent in February March and October, 

-1 Both larva and pupa of this fly are modified in correlation with life near 
the bottom instead of at the surface, the larva in its very small air-sacs, the 
pupa in several structures, particularly in its balloon ·like breathing trumpets, 
which are sufficiently bouyant to keep it in an upright position but not to raise it 
to the surface. See Baini Prashad, Rec. Ind. Mus., XV, pp. 154-156 (19 18). 

2 I may rder briefly to two small but remarkable Orthopterous insects 
common at the edge of the pool, viz. Scel-imella lzarpago (Sen'.) and Paranemo­
bius pt'ctus, Sauss. The former is an Actidiid grasshopper of the subfamily 
Acrydiinae (or Tettiginae) and is amphibious in habits, flying, diving and swim­
ming with equal ease. I hope on some future occasion to discuss the peculiar 
modification of its hind leO"s by means of which it can cling to rocks under watel". 
The Paranemob£us is a brachypterous, longwlegged cricket which runs, as often 
sideways as forwards, with great agility on the shady sides of dry rocks at the 
~dge of water. It is widely distributed in India (Kashmir to South India) and is 
always found in this position. I have to thank M. L. Chopard for this identification. 

;-s See Annandale, " A Preliminary Description of a Freshwater Medusa from 
the Bombay Presidency," Rec~ Ind. Mus., VII, p. 253 (1912): Gravely & Aghar­
kar, "Notes on the Habits and Distribution of Limnocnida indica," Rec. Ind. 
Mus., VII, p. 399 (1912); Agharkar, "Further Notes on the Habits and 
Distribution of J £mnocnitip indica," Rec. Ind. Mus., IX, p. 247· 
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and is stated by natives of these places (who are well acquainted 
,vith it under the names" water-wheels" or cC water-flowers") to 
be absent at all other times of the year. In the pools it feeds 
on minute crustacea, which are probably always to be found in 
abundance at the bottonl, near which the medusa spends most 
of its time. All attempts either to breed the anitnal in captivity 
or to discover what becomes of the species when the medusa is not 
present have hitherto failed. Investigation of the latter point is 
rendered difficult at Medha by the inequalities of the rocky basin 
of the pool. I found that a heavy rlredge invariably caught 
in projections of the rock, but succeeded by careful tn:tnipulation 
in dragging a D-net over the bottom and. in bringing up pebbles 
and vegetable debris from it. I could detect no organism of a 
coelenterate nature in this nlatter; nor could I find any trace 
of a parasitic or quasiparnsitic stage on or in any of the fish. 
molluscs or crnstaceans of the pool. The structure of the stream 
and of the surrounding country renders it almost impossible that 
the medusa could be introduced periodically; at other localities 
it appears in bodies of \vater completely isolated at the time of its 
appearance. We know that it is killed off annltally by the red mud 
brought down from higher up streatn in the fir5t SUlntner freshets. 
We know also that sexual reproduction is active immediately 
before this occu rs, and evidence th~t asexual budding ever occurs 
is altogether lacking. I am sure no ordinary hydroid, if at aU 
abundant, could have escaped my notice in the investigations I 
undertook at Medha, while Mr. Agharkar's experiments at the 
same place had equally negative results. The most probable 
explanation seems to Ine to be that the hydrozoon remains for the 
greater part of the year in an encysted condition and that the 
medusa becomes fully developed in favourable conditions of 
tern perature, as soon as the hot season is fully established. The 
union of ova and spermatozoa probably gives rise to planulae 
of the type usual in hydroids. Probahly those planulae which are 
produced in the earlier part of ,the brief season of activity 
develop directly into medusae, but there may be a short-lived 
hydroid generation. Those planulae, however, which have not 
undergone further development at the time when the water is 
rendered unfit for the activities of the medusa by the freshets, 
perhaps become encysted and lie on the bottom until conditions 
favourable for active I,ife return Their cysts may be very minute 
and have no definite characters by which they could be recognized. 
I know of no case 1 in the Hydrozoa precisely parallel, but that of 
the encysted embryo of Hydra is similar and encystment is a 
phenomenon of suc.h common occurrence in many diverse groups 
of freshwater invertebrates that it would not be at all surprising 
to find it in Limnocn£da. 

, 1 I!" Allnulella, an anomalC?us hydroid fronl the brackish water of the 
Gangetic delta, an encysted resting stage has been described.. See Ritchie, 
Rec. Ind. Mus., XI, p. 552, pI. xxxa, fig. 9 (19 15). 
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II. THE FAUNA OF l\IOUNTAIN STREAMLETS AT KHANDALLA. 

The hills at Khandalla are fairly steep and altnost bare or 
at any rate devoid of heavy jungle. Numerous small streams 
rush down them, falling over many cliffs and rocks and thus 
forming cascades and waterfalls, some of which are of a con­
siderable, even a great height. The strealns are for the most 
part very small indeed, nowhere more than a yard or two across 
and in the deepest pools not more than a foot or two deep. 1~his 
description applies to their conditions in the dry season; in the 
rainy season they must be slnall but raging torrents, the biologi­
cal investigation of which would be difficult. In the following 
notes I discuss the true aquatic fauna of these streamlets; the 
fauna of damp rocks at the edge of the waterfalls will be con 
sidered separately. 

It is impossible at present to give anything like a full account 
of the fauna of any body of water in India, because it inevitably 
includes. among its members a large proportion of insect larvae 
even the adults of which are imperfectly known, if known at all. 
This is particularly unfortunate in' the case of small torrents, the 
insect larvae of which are almQst without exception highly modified 
and adapted forms. In pre~ent circumstances, however, it is 
perhaps best to ignore the curious flattened Ephemerid and other 
larv3.e that play an important part in the natural history of the 
streamlets at Khandalla, and also the aquatic and semi-aquatic 
beetles which, though never of large size, are by no means un­
common in the \vater or at the edge. Mr. Paiva's co·operation has 
made more satisfactory reference to the Rhynchota possihle. I 
shall do no more than mention here that Anopheline larvae are 
abundant in small pools and that the adults rest in large numbers on 
damp rocks shaded from the sun and standing in the water. It 
will be remembered that my observations were made in March, 
when there was very little \vater in the streamlets. 

Batrachia.-The on.lY frogs observed at the edge of the 
~treamlets were Rana limnocharis syhadrensis and I xalus bombayen­
sis, both of which were fairly common under stones. The I xalus was 
also found in the cracks between the. narrow strata of the rocks 
over which little cascades fall in the streamlets. These cracks 
often make it possible to strip off slabs of stone by the exercise of 
a little force, and \vhen this is done the frogs appear flattened 
against the parent rock, with their pupils strongly contracted. 
\\lith them there is abundant food, particularly in the form of 
earwigs (Forcipula), which greatly favour such situations. When 
the streamlets become broader owing to natural or artificial ob­
structions in comparatively level areas Rana cyanoPhlyctis is abun­
dant round the margin. I found no tadpoles of any species. 

Fish.-Three species of fish, all very small, make their way 
into the smallest pools in the streamlets. They are N emachilus 
evezardi, Discof!.nathus nasutus and Psilorhynchus tentaculatus. 
All of these, and especially the two last, are modified forms. 
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'l'he loach resembles other small species of its genus in general­
structure but has the processes between the two nostrils on each 
side of the head pr olonged into regular barbels. 1'his feature 
does not occur in any other Indian species of Nemachilus but is 
present in the closely allied genus Aborichthys, which is found in 
hill streams in Assa m and north-eastern Burma. 

The tno1ificatiol1s exhibited by the Discognathus and the 
Psilorhynchus are of a more extreme and more clearly adaptive 
nature. Many species of N emachtlus, with their ventral Inouth J 

swollen stlctoriallip3, glandular skin, flat ventral surface and small 
size are ,veIl fitted to live in rapid-running water among rocks, to 
which they are able to adhere and pver which they can crawl. 
·even when the surface is not entirely submerged; but other species 
of similar structure live in ordinary rivers. The two species of 
Psilorhynchus are inhabitants only of streams in or near Indian 
tnountains, and are modified accordingly. rrhe Bo:nbay species does 
not differ frOln its Himalayan congeners ~o any inlportant degree 
in this respect. It has been generally assumed that the genus 

... UJ: 

FIG. I.-Vertical section through the nl0uth of DiscogJlathus lam,ta. 
b.e. = buccal cavity. t.j. = lower jaw. l.l. =:. anterior free portion of lower lip. 

nt.d. = mental disk. u.j. ~ upper jaw. u.l. = upper lip. 

Discognathus has had a similar history, but though Psilorhynchus 
may be a more primitive form of Discognathus, there is something to 
be said for another view. 

The main if not the only generic peculiarities of Discognathus 
lie in the structure of its mouth and lips (fig. I). The jaws are of 
·setnicircular shape, firm and bony, with blunt edges and covered 
with soft integument; they are directed downwards and can -be 
-tightly closed together with their margins in contact. The upper 
lip is a deep but delicate fold covered with minute papillae, tnobile 
and probably sensitive. It entirely conceals the upper jaw,' to 
which.it is not attached. The lower lip bears ml1ch the same 
relation to the lower jaw SO far as its anterior part is concerned, 
but the fiee portion is shorter; posteriorly it is much enlarged 
and flattened and bears in its centre a relatively large transversely 
oval or nearly circular pad, which can be elevated by muscular 
action and so produce a partial vacuum, thus forming an organ of 
adhesion. The mouth of Psilorhy1tchus is essentially similar, 
except that the pad is entirely absent or represented, as in P. ten-
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toculatus, by a slight swelling. From the more normal species of 
Discognathus the genus is further separated by the structure of 
the pectoral fins, which are greatly expanded, entirely horizontal 
in position and with their rays broad, flat and sparingly branched. 
The chest is also fiat, devoid of scales, highly muscular and, with 
the pectoral fins, capable of adhering tightly to flat or uneven 
surfaces. The other generic differences are trivial or inconstant; 
Discognathus may have two or four barbels or none, Psilorhynchus 
two or none; the two lips are joined together by a fold in Discog­
nathus, separated by a groove in Psilorhynchus. In the Innian 
species there is no difficulty in separating the genera, but both in 
India and Africa forms occur that are intermediate in one way or 
another. Boulenger 1 in describing the Nilotic species of D iscog­
nathus says: 

" Aberrant Cyprininae adapted for living in torrents and 
mountain rivers. The mental dic;k by which they are enabled 
to fasten thetnselves to stones varies greatly in its degree of 
development, and is so reduced in sotne· specimens of the 
species described below as D. quadrimaculatus as to be altnost 
indistinguishable. Such specimens might be referred to the 
genus Crossochilus, Van Hasselt) were it not for the more 
reduced gill-openings, \vhich do not extend to the lower 
surface of the head, the isthmus being much broader than in 
the related genera." 

The resemblance between D. qt-tadrimaculatus and Psilorhyn­
chus seems to nle to be very close indeed, both in the structure 
of the mouth and as regards general facies. There is no resemblance, 
however, in the structure of the pectoral fins, and the lips are 
continuous in the African fish. 

If we have in this African species a close approximation 
to Psilorhynchus, we have anl0ng Indian fonns a still closer 
resemblance in the modification of the pectoral fins and chest in 
one or possibly bNO species of Discognathus. This is the case in 
D. nasutus. Here again, however, we have a difference as well as 
a resemblance, for the pectoral fins in D. nasutus differ from those 
of all species of Psilorhynchus in that all the rays except the 
outermost ones are branched, though sparingly so, \vhereas in 
Psilorhynchus several of the outer rays are simple or nearly so. 

Re~emblances between the mouth-parts ill these fish are perhaps 
more important genetically than those between the fins, both 
because they are more exact and because we find similar modifi­
cations in the fins of other unrelated genera (such as H omaloptera 
and even some Siluridae) that also live in mountain strealns. The 
latter resemblances are, therefore, without doubt convergent. It 
will be as well, however, to inquire a little further, before coming 
to any conclusion, what are the normal modifications in the 

L The Fishes of the Nile, p. ISU (19°7). SeG also the same author's Fresh­
Water Fishes of Africa, I, p. 343 (1909). 
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clearly specialized genus Discog11,athus and in what way these modifi­
cations are actually utilized. 

With the strt1cture of the mouth in Disco?nathus I have dealt 
to some extent. The Western A.siatic forms (D. variabilis and D. 
lamta var. rufus) closely resemble the Indian forms in this respect, 
and so, does the one species (D. borneensis) known from the lVIalay 
Archipelago. I have been able myself to observe both the typical 
D. lamta and its Syrian race under natural conditions in ex·· 
ceptionally favourable circulnstances. Neither of these forms lives 
habitually in mountain streams; both affect the pools of streams 
and rivers and even isolated masses of still water; they are what 
we may call normal forms of the genus with well-developed mental 
suckers and with the pectoral fins and chest comparatively little 
modified. My observations on the Syrian fish were made in a 
walled fountain at the Lake of Tiberias, those on the Indian form 
in the lule Lake in the Southern Shan States. l\Ioreover, in the 
literature on other species of the genus I can find no statement that 
would justify, so far as most species are concerned, the belief that 
the genus is like Psilorhynchus, essentially a mountain one. Blan-· 
ford 1 took the types of D. blanlordii in a stream which he describes 
as a torrent, and lVIax V\Teber 2 states that D. boylteensis lives in 
1110untain streams. All the other species are re~orded from rivers 
or lakes. Discognathus lamta, in both its races, feeds on small 
organisms that are tightly fixed to rocks or other hard obj ects. 
Its manner of feeding is this. Having fastened itself, usually in a 
more or less vertical position with the head uppermost, to a 
rock or post by means of its mental disk, it selects suitable food 
with its lips, bites it off with its jaws and sucks it into its almost 
horizontal buccal cavity. When the food in its reach is exhausted·, 
it relaxes its adhesive organ and by means of an almost impercep­
tible movement of its tail, thrusts itself slightly upwards. The 
disk then takes hold again. In Palestine I experienced this process 
by bodily sensation on placing Iny bare feet in the water of the 
fountain. 'rhe fish invariably attached themselves and it was 
possible to feel the action of th~ disk fixing itself, the movements of 
the lips and the nibblings of the jaws, which were not sharp 
enough to pierce the hutnan skill. Psilorhynchtes apparently feeds 
in the same way but clings rather by Ineans of its pectoral fins. and 
flattened, highly muscular chest, which can probably be rendered 
conc~ve by muscular action. Discognathus 1tas-utus bas both means 
of attachnlent strongly developed. 

It is noteworthy that in D. blanfordii, so far as call be seen 
from. Boulenger's figures, the fins and chest have a considerable 
resemblance to thoc;e of D. nas·utus, while those of the other 
African species, which apparently live in comparatively still 
water, resen1ble those of D. lanzta. The Bornean species also 

! Discof;llathus,tamta;, Blanford, Geol. Zool. Abyssin':a, pp. 460-461 (1870). 
In.do-Australlan. Ftsh, III, p. 228 (19[6) ; see also Vaillant, Notes Leyden 

,.lIltS., XXIV p. 9, figs. 25,26 (1902 ). 
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resembles D. nasutus in this respect, so far as can be judged from 
published figures. 

Taking all these facts into consideration and further remenl­
bering that the peculiar structure of the pectoral fins found in 
Psilo,hynchtts is also found in 11omaloptera and to a still greater 
degree of specialization in the Bornean genus Gastyomyzott,l I aln 
of the opinion that the resemblance between Psilorhynchus and 
Discognathus is to a large extent due to parallel evolution. In 
the species of the latter genus that live in comparatively still 
water (l~.e. in the majority of species) it is superficial, while 
in those species that live in hill torrents convergence has 
certainly taken place. I am inclined to think, therefore, that 
both Psilorhynchus and Discognathus have been derived from 
a genus like Crossochilus or probably Labeq, but that their evoltt·· 
tion took place independently, and that whereas the chief factor 
in the case of PsilorhYJ'tchus was rapid-running \vater in a rocky 
stream-bed, in Discognathus the primary factor was a peculiar 
mode of feeding. The close resemblance between such fonTIs as 
P. tentaculatus and D. nasut-us is due, if tbis be so, to secondary 
convergence. 'fhe resemblance bet"veen D. quadritnaculatus and 
Crossochilus mayor may not be due to a real genetic relationship,. 
while that between the former and PsilorJtynchus, close though it 
seems at first sight, cannot be closer at most than that between 
distant cousins, so far as descent is concerned. 

lW.olluscs.-1'he only tnollusc found in the upper parts of the 
streams at Khandalla \vas A mpullaria nux. As we have pointed 
out in our systematic notes on the Mollusca collected on Iny tour, 
this sp.ecies is modified for its peculiar habitat in respect to two 
characters: (I) its small size and (2) the curious development of 
the inner lip of the aperture of the shell. It is the only species of 
Amputlaria that I have seen in anything but still or at most 
very sluggish water. The columellar callus of the shell is a flat­
tened ridge nearly two m~l1emetres broad ,. and this ridge forms with 
the outer lip a continuous margin of attachment, enabling the 
shell to come into much closer contact with the rocks to which the 
animal attaches itself than is the case with the shells of Inore 
normal species that crawl on water-weeds. Only one living indivi­
dual was seen, thongh broken shells were not uncommon in the 
streamlets and it is probable that A. nux, like Inany other species 
of its genus, conceals itself in the dry season. The one individual 
was attached to the rocky margin of a small pool densly shaded at 
all times of day and supplied by a small but perennial waterfall. 

Paludomus obesa was found in some abundance in the same 
streams, but in a slnall plain where it was not shaded and had 
lost for a short distance its peculiar character as a mountain 
streamlet. It was feeding on algae covering stones. 

I nsects.-As I have already stated I can deal only \vith the 
Rhynchota of the streamlets. These fall frolD a bloll01nical point 

I See Weber, Jndo-Australiall Fishes, III, p. 3, fig I (r9z6). 
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of view into three categories: (r) surface forms, (2) mid-water 
forms confined to still pools, and (3) bottom forms that can live in 
rapid running water. 1'he list of species collected in the streatn­
lets at Khandalla is as follo\vs; I have distinguished the names of 
those that belong to the first category with an *, those of the 
species of the second category with a t and, those of the species of 
the third category with a §. 

l~hagoveI1~a nigricans. '1= 

Pt£lomera laticaudata. * 
M etrocoris sta,li. * 

H eleocor'l·s elongatus.§ 
N aucoris sordidus.§ 
Erithares ten'tpletoni. t 

Even ·in dealing with the Rhynchota I think it will be better 
to defer a detailed discussion until it has been possible to investi­
gate the structure of Indian aquati'~ insects more completely_' I 
shall merely point out that the Hydrolnetridae of running water, 
in India at any rate, usually _differ from those that live -011 the 
surface of pools ~nd have either 'extremely long legs and bodies, 
as in Cylindrostethus, or else have the body short and rounded 
like that of the tnarine species, as in M etrocoris; white the species 
of Heleocoris are flattened and smooth and are thus well adapted 
to cling tightly to stones or to mak'e their way beneath and 
between th~m. Such small, short-legged surface forms as Rhago­
velia live at the edge of the stiller parts of the streamlets and are 
not perceptibly modified. 

Ill. THE FAUNA OF DAMP ROCKS AT THE EDGE OF W ATER­
FALLS AT KHANDALLA. 

Where the small streamlets near Khandalla are precipitated 
over the sheer basaltic cliffs that abound in the neighbourhood 
waterfalls of different heights are formed. The larger of these, 
w here the water drops for some hundreds of feet, are practically 
ina~cessible, b\lt many smaller ones can be readily investigated in 
which ht1ndreds of feet are represented by tens and the amo_unt 
of water is by no means great. 

The fauna of these waterfalls is of considerable bionomic 
interest, but what I have said in reference to insects, of 51nall 
streams has even greater force here. 'the fauna of the actual falls 
is perhaps exclusive.1y entomological, its. most conspicuous ptem­
bers being certain moth-larvae that spin their flattened cocoons on 
the rocks and certain caddi~-worms that make bag-shaped reticu­
late snares of such strengtli that the water pours right through 
,vithout breaking them. At the edge of the falls, however J at 
any rate in the dry season, a much larger and more varied fauna 
has established itsel f where the rock is kept wet \vith spray and 
the growth of algae is thus encouraged. 

Here again insects predominate) but other animals also occur. 
Batrachia.-Ixalus b01nbayensis is not uncommon in cracks 

in the damp rock, and Rana lilnnocharis syhadrensis may be found 
under stones at the bottom of the falls. 



N. ANNANDALE: Bon~bay Streams Fauna. I 19 

M olluscs.-'rwo species of nl011uscs, both belonging to highly 
peculiar genera probably of very limited range, have been des­
cribed from the edge of the waterfalls at Khandalla. These are 
C,el1tnOCol1c!t,US of the almost exclu:;ively marine family Littori­
nidae and Lithotis of the semi-terrestrial pulmonate family Suc­
cineidae. Our knowledge of both these interesting genera is due 
primarily to the work of the late Dr \V. T. Blanford} In March 
Lithotis was entirely absent from the cliffs from which it was 
described. Its absence in the dry season is additional evidence for 
the belief that, like other members of its family, it is an air-

. breathing 111011usc that can only exist in damp surroundings. In 
dry weather it probably conceals itself and aestivates. Cremno­
conchus syhadrensis, on the other hand, was found in great 
.abundance, but only at places whele the cliff was shaded from 
the midday sun and supported a growth of the peculiar dull green 
filamentous alga on which it feeds. Some individuals were in 
an active condition, crawling and feeding in the spray of the 
falls; others, in drier places, were apparently quite torpid and had 
their opercula tightly closed. A number of individuals in both state3 
were placed in jars of water. Some \vere prevented from reaching 
the surface. These were drowned in 24 hours, dying partially ex· 
pailded. Others, placed in a jar with flat sides anG only half full of 
l,Vater, crawled out after a short time. Their movements could be 
observed with great nicety through the glass. They moved upwards 
slowly. When out of the water the shell was closely applied to the 
glass ~xcept where the tentacles protruded in front, the ventral 
surface of the body-whorl being in contact with it as well as the rim 
of the aperture. The opening of the branchial cavity was patent, 
but was relatively small and had a somewhat lunate form. It could 
be· easily seen that this cavity was full of water, and the animal 
took with it a film of water that surrounded the shell on the glass. 
After it had been moving about for some hours this film grew 
smaller and finally disappeared. The orifice of the branchial 
cavity was then shut, the foot retracted and the operculum closed. 
The mollusc remained for days in this condition, absolutely im­
mobile, and probably would have' so remained until it had been 
soaked with water. Although the glass on which it craw]ed was 
quite clean, it opened its mouth and thrust out its radula from 
time to time, as though trying to scrape off its food, so long as it 
remained active. Fig. 3, pI. IV, which shows the film of water, 
the open branchial orifice, etc., was dra wn from a specimen brough t 
alive but torpid to Calcutta and revivified by being placed in 
water. 
. Cremnoconc/zus seenls, therefore, to be in a sense a water­
breather. incapable of obtaining its oxygen direct fronl the air ,. 
but also incapable of obtainin~ it from water in the manner usual 

.1 Blanford, Ann. Afag. Nat. llist., (3) XII, p. 18-+ (1863), and (4) III, P.343 
(1869). For L£thotz's see also Gude, Faun. Brit. Ind. Jlo11., II, p. 457 (1914); 
for Cremnoconchus, Stoliczka, Proc. As. Soc. BeJlgal, 1871, p. 108. 
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in aquatic Prosobranchiate molluscs. It possesses both a gill and 
a branchial chamber with a small orifice that can be completely 
closed. The branchial chamber, however, is not transformed into, 
a lung and is apparently never filled with air; breathing is effected 
by the absorbtion of atmospheric oxygen through a thin :filtn of 
water. Cremnoconchus belongs to a family (the Littorinidae) of 
which other forms are maritime, rupicolous or even arboricolous 
and more or less amphibious. According to Pilseneer,I the bra~';. 
c hial ca vi ty of some species of Littorina, though not transfornle4 
into a lung like that of Pnlmonates and though' containing a gill, 
is filled with air when the animals are out of the water, and with 
water when they are submerged; while other species of the same 
genus "menent ordinairement une veritable existence de P,ul .. 
mone." The physical modifications of the breathing apparatuc; 
found in Cremnoconchus are not very greatly different from those 
found in Littorina, but they are different and have a differ~nt 
functioll. In the former genus the' branchial cavity is more of, a 
closed chamber; the structure of the gill,i though essentially 
similar, is somewhat more simplified, its vascular outgrowths ~re 
less developed and the osphra.dium i$ still more reduced, having 
become papilliform instead of ridge-like. The small size of the 
branchial orifice and the completeness with which it can be closed 
are adaptations correlated with life in circumstances in which pro-· 
longed periods of desiccation occur. In these periods the animal 
is in a state of coma and probably requires little fresh oxygen, but 
the gill must be kept wet. 

I nsects.-The . insect fauna of damp rocks at Khandalia is a 
rich one. In little ledges in which masses of daJD p algae grow 
or dead leaves accumulate numerous dipterous larvae of the 
families Tipulidae,8 Chironomidae and Stratiomyidae occur, with 
small beetles belonging to the Staphylinidae, the Clavicornia and 
other groups. In cracks in the rock~ the earwig F o'fcipula 
quadrispinosa and the Reduviid bug Pirates a'Ycuatus ate not un­
comnl0n, while Tettigine grasshoppers frequently alight on the 
algae coating smooth surfaces. I shall, however, say nothing of 
thes~, but merely draw attention to the great abundance ,of two 
species of water-bugs, H ebrus bombayensis and Onychotrechus rhex­
enor. The formet runs about on the damp alga and takes readilv 
to Hight. It was also found on the .surf~ce of water at Medha:-, 
and exh~bits no particular modification for life on rocks. OnyolJ,o­
trechus IS a genus which, so far as my experience goes is always 
found _either on damp rocks or on the surface of s~al1 rocky 
streams.' It differs from its nearest ally Gerris, which always 

! Pels~neer, Arch. de B£ol., XIV, p. 356 ( 1895). 
is Stoltczka, Proc. ~s. Soc: Bengal, 1871, p. 108, fig.!. 

An ~dult fly ?f tht~ famIly found beneath a stone on a ledge in one of the 
waterfalls has bee,f! tdenttfied by Mr. Brunetti as a hew species of Antocha. 

Mr. Gr~en s re~arks on O. vadda, Dist. (quoted by Distant 'on.' p. 147 of 
Vol. ,V of the Fauna volumes on the Rhynchota) would apply equally weJl td 
O. rhexenor at Khandalla. ' 
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lives on the surface of water, and as a rule, though not invariably, 
of still water, in the structure of its feet, nlore particularly of 
those of the two hinder pairs of legs. On these feet there is in 
Gerris a pair of slender, almost bristle-like claws, which are 
situated at the tip of the limb; some distance in front of them, 
pn the lower surface, thE-re is a large bristle, but there is no 
definite elnpodium and the whole structure is degenerate. In 
Onychotrechus the claws are real claws, of a horny consistency, 
curved towards the tips, s~arp]y pointed and flattened fronl side 
to side; they are separated from the extremity of the limb by 
several strong bristles and small processes perhaps of a sensory 
nature; similar processes also occur just behind the claws, and 
between them protrudes a coiled band-like empodium. These 
structures deserve a more deta Hed examination. I refer to them 
here merely to indicate that the foot is modified in this genus to 
enable it to cling to slippery surfaces) while in Gerris,. which 
apparently does not use the claws of its hinder legs at all, they 
are degenerate. There is less difference between the anterior feet 
of the two genera, both of which probably use them for grasping 
prey, but even in these feet the claws of Onychotrechus are much 
stronger -and larger than those of Gerris. These facts are illus­
trated in figures 8 and 9 on plate III, drawn on the same scale 
from insects of approxitn~tely the same size. 

Oligochaeta.-Small white worms of the family Naiadae are 
abundant in damp algae on the cliffs. 

'rhe fauna of these cliffs, vvhere they are wet with the spray 
Qt waterfalls, includes, therefore, highly modified forms al110ng 
both the Mollusca and the insects. 'rhe latter are still imperfectly 
known, but there is every reason to think that a proper entomo­
logical investigation of the waterfalls would have great biological 
interest. 

IV. SOME FROGS FROM STREAMS IN THE BOMBAY PRESIDENCY. 

Only three species of frogs were found at the edge of the 
streams investigated at Medha and Khandalla. They are Rana 
cyanophlyctis, an undescribed race of R. limnocharis for which I 
propose the subspecific name syhadrensis, and an undescribed 
species of lxalus, which I have called I bombayensis. Both new 
race and new species are abundant in the Bombay Ghats. 'l'he 
]xalus has been found in the North Canara Satara and Poona , 
districts, the race of R. li,nnocharis in the two latter and also in 
the Nasik district; neither form is known to occur at altitudes 
below 2,000 or above 4,000 feet. 

1 I have seen a species of Gerris clinging to rocks at the edge of the Bhavani 
river by means of its anterior claws. It could not, however, run about on the 
slippery surface. 
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Rana cyanophlyctist Schneider. 

This frog, one of the COlnmonest species in the plains of India, 
is found only in the immediate neighbourhood of water~ It is 
equally at home in puddles of rain-water, ponds and streams, but 
does not frequent the smaller mountain streamlets. So far as my 
own observations go, it is the only species that skips over the 
surface of the water as R. limnocharis is sometimes stated, I 
believed incorrectly, to do. The habit was first noted in litera" 
ture by the Emperor Babur I in the year 1525-1526. R. hexadac­
tyla may have the same habit when young, but when full grown 
is probably, as Dr. Henderson points out in a letter, too heavy an 
anima1. i R. cyanophlyctis is frequently seen in wells and in po~ls 
with a steep m.argin. In such conditions it floats on the sur~ce of 
the wafer, but when a resting place is available it \lsnally sits at 
the edge. \Vhen disturbed it gives a short leap, horizontally 

FIG. 2.--Hind foot of R. cyanophlyctis (enlarged). 

rather than upwards, and strikes the surface of the water with its 
short, broad, slightly cup-shaped -and stoutly webbed hind f~et 
(fig: 2) at such an angle that it is again propelled forwards through 
the air for some inches; if then again strikes the water in the 
same way, and the manoeuvre may be repeated as many as seven 
times. When the impetus is exhausted as it usually is after a . ' couple of yards or at most 10 feet-the Emperor's observation was 
not -strictly accurate-the frog dives obliquely forwards to the 

, L He says in his "Memoirs,' I "The frogs of H industan, though otherwise 
lIke those ?thers (Tramonta,:e) run 6 or 7 yards on the face of the water." See 
The 11,1emot1's of Empero~ i?abur, translated oy Annette S. Beveridge, fasc. III, 
P.·503 (1918). 

2- Since this was written, I have been able to observe R. hexadactyla in 
Madras. The adult u.sually Sits among wee9s in the water, where its. bright 
green colo~r_ c~mceals It to, sOI?e extent. When disturbed it dives tI rough the 
weeds but If they are too thIck It skips feebly two or three times. 
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bottom. If this be soft it burrows in to it with its fore feet, im pel­
ling itself forwards at the same titne by vigorous kicks of its hind 
legs. It makes its way more or less completely into the mud or 
sand but does not attempt to go downwards. After remaining 
buried or half buried for a few minutes, it backs from its tempo­
rary hurrow and rises cautiously to the surface, If no danger 
threatens it then swinls ashore. I have often seen a frog dive 
direct into the water fronl a stone or rock and then leap out and 
skip two or three tilnes, When living at the edge of a strealn it 
dives against the current, and often has difficulty in reaching the 
bottom. Its swimming stroke is, however, very powerful; it is 
the only frog with the habits of which I am acquainted that habitu­
ally swims upstrealn, 

R. vyanophlyctis is abundant at the edge of tbe Yenna at 
Medha and also at that of ponds and of the larger streams, where 
they traverse fairly level ground, at I{handalla. It evidently 
prefers pools or streams of which the bottom is soft. It appears 
rapidly in isolated temporary pools and must make its way over­
land by night; I have never ~een it except at the edge of water 
by day. 

Rana limnocharis, subsp. syhadrensis, nov. 

This is a dwarfed race akin to the subsp, niligiraca but of 
much smaller stature and with the hind limbs as a rule shorter. 
The first finger hardly extends beyond the second; the bind feet 
are as in the typical form except that the webbing is slightly less 
extensive and the tibio tarsal articulation reaches the anterior 
border of the eye or a point between it and the tip of the snout. 
The dorsal surface is grey with black spots sotnetimes with a 
reddish suffusion; a narrow pale mid-dorsal line is often present; 
the ventral surface is white; with the whole of the throat black in 
the adult male. The length does not e"xceed 3' 5 cm. 

III easurements in millemetres. 

(type) 
d' 9 

Snout to vent 27 31 'S 
Length of head II 12'5 

Width of head 9'S II 

Snout 45 6 
Eye 3'4 3'4 
Interorbital bread th 2'8 3 
Tympanum !'7 2 

Fore limb 13'2 16 
1st finger 4 5 
2nd finger 3'8 4'5 
Hind limb 42'7 45'8 
Inner metatar~al tubercle 2 2'3 

Middle toe II 12 
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Type-specimen.-Rept. No. 19764, Z.S.I. (Ind. il1us.). 
Geographical Range.-'rhis little frog is abundant in the. bills 

and elevated valleys of the middle region of the Bombay Presi­
dency. I have examined specimens from several places in the 
Satara district at altitudes between 2,000 and 4,000 feet; al$o 
from Khandalla (2"3,000 feet) in the Poona district and from 
Igatpuri (2,000 feet) in the Nasik district. Apparently the typical 
R. lim.nocharis is absent from these localities. 

Ixalus bombayensis t sp. nov. 

(Plate I, fig. I). 

Tongue with a free pointed papilla, often inconspicuous, in 
the anterior part of the median line. Snout rounded, as long as 
or a little longer than the orbital diameter; canthus rostralis 
distinct; loreal region concave; nostril much nearer the tip of 
the snout than the eye; eye very large and prominent; interorbi­
tal 'space broader than the upper eyelid; tympanunl small, hidden. 
Fingers free; toes not more than one third webbed; disks and sub­
articular tubercles moderate; a fairly large but by no nieans 
prominent oval inner metatarsal tubercle; outer toes slightly 
fringed. The hind limb being carried forward along the body, 
the tibio-tarsal articulation reaches the eye. Skin more or less 
distinctly rugose 1 above, bearing sinall, scattered pointed warts or 
tubercles; upper eyelid tubercular; throat and chest smooth; belly 
coarsely granular; a fold from' the eye to the shoulder; a' lo\v 
ridge, sometimes broken up into a series of tubercles, on the mid­
dorsal line of the head. The adult male with a very large gular 
pouch. 

Colouration variable; dorsal surface dark brown or grey 
speckled with black, sometimes almost entirely occupied by a 
1 arge dicebox-shaped mark of pinkish buff edged and speckled 
with black; a dark pale-edged cross-bar often present between 
eyes; sides dark, spotted and blotched with dull yellow; a large 
black and lemon-yellow mark in front of the groin in adults; 
lilnbs pale grey more or less irregularly cross-barred with black; 
hind part of thighs mottled with black and dull yellow; ventral 
surface greenish-yellow suffused with black. 

Length not exceeding 3 cm. 
Type-specimen. - Rept. No. r8782, Zool. Survey of India (Ind. 

Mus.), from Castle Rock. 
Geographical Range.-Uills of the Bombay Presidency from 

N. Canara (Castle Rock) to the Satara (Khas) and Poona (Khan­
dalla) districts at altitudes between 2,500 and 4,000 feet. 

The species is closely allied to I flaviventris, Boulenger, 

. i J n the specimen figured on pI. I it is smoother than usual. This specimen 
IS the only fully developed adult male in the series examined. 
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whose description of that species I have followed closely, italiciz­
ing the more important differences. I have examined a large 
series of specimens. 

I. b01nbayenst's is common at Khas (where it occurs with 
I glandulosus) and Khandalla; Mr. Kemp found a single speci­
men at Castle Rock. It is evidently nocturnal in habits and in 
the daytime its pupil is often reduced to a very narrow transyerse 
slit. It hides under stones in damp places at the edge of small 
streams and in cracks in rocks kept wet by the spray of water­
falls. 

V NOTES -ON FRESHWATER FISH MOSTLY FROM THE SATARA 

AND POONA DISTRICTS. 

Fish of the following species were collected in the Yenna at 
Medha in February and March :-

Euglyptosternum saisii (J en­
kins). 

Lepidocephalus thermalis (C. 
& V.) 

Nema chilus bot£a (Ham. 
Buch.). 

Ne1nachilus savona (Ham. 
Buch.). 

N emachilus anguilla, sp. nov. 
Psilorhynchus tentaculatus, 

sp. nov. 
Discognathus lamta (Ham. 

Buch.), Day. 
Cirrhina reba (Ham. Buch.). 

B arbus malabaricus, J erdoll. 
Barbus kolus, Sykes. 
Barbus ticto, Day. 
Rasbora danicon-ius (Hanl. 

Buch.). 
Barih'us bendelist's (Ham. 

Buch.). 
Danio aequipinnattts (McCl.). 
Chela booPis, Day. 
M astace1nbelus armatus (La­

cepe ). 
Ophiocephalus gachua, Ham. 

Buch. 
Gobius bombayensis, sp. nov. 

About several of these fish, having put on record their­
occurrence in the head waters of the Kistna, I have nothing fur­
ther to say. 

In small hill streamlets at Khan¢lalla I obtained three species. 
of fish :-N emachilus evezardi, Day; Ps'tlorhynchus tentaculatu s) 
s.p. nov. and Discognathus nasutus (Mce1.). 'rhese I have already 
discussed at some length (pp. 113-117). 

In addition to my own collection I have before me some· 
interesting specimens of Barbus from the Satara district, sent me 
by Mr. C. D. McIver of the Public Works Department, a very 
keen student of the local fish-fauna. To these I shall refer, and 
with them to an i~teresting specimen of the same genus recently 
sent to the Indian Museum from Gauhati 011 the Brahmaputra by 
Mr. T. R. Phookun on behalf of the late Chief Commissioner of 
Assam. 

I shall also discuss the Indian species of the genus Discogna­
thus, so far as the material at my disposal pernlits nle to do so. 
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Family SILURIDAE. 

Euglyptosternum saisii (Jenkins). 

1910. Glyptosterllum saisii, Jenkins, Rec. Ind. Mus. V, p. 128, pI. vi, 
fig. 6. 

A specimen from the Yenna (Vena) River at Medha in the 
Satara district agrees well with the type-specimens from Pares­
llHth in Bihar except in being nluch larger; its total length is 
I21 lntn. 

In general facies the species resemble Euglyptosternum rather 
than Glyptosternum and I find that both in Dr. Jenkin's specimens 
and in my own microscopic horny teeth are scattered on the palate. 
'fhey are, however, attached to skin and not to the bone and are 
not arranged in any definite manner. The tooth-band on the 
upper jaw is narrow as in GlYPtostern1.£m. I have examined the 
palate of E. lineatu1n and of several species of Glyptosternum and 
cannot discover any trace of scattered teeth. 

Fatnity CYPRINIDAE. 

Lepidocephalus thermalis (C. and V.). 
1889. Lepidocephalicththys thermah's, Day, Faun. Brit. Ind., Fishes, 

I, p. 221. 

Weber) has shown that the clumsy generic name by which 
this fish and its congeners were known to Day may be abbreviated 
to Lepidocephal'llts. 

L. thermalis is characteristic of Peninsular India and Ceylon 
as distinct from the Indo-Gangetic river-systems. It is not un .. 
common in the Yenna River 

Nemachilus evezardi t Day. 

(Plate I, figs. 2, 2a). 

1878. Nemachilus evezardi, Day; Ft'shes of India, IT, p. 613, pI. cliii, 
fig. II. 

1889. Nemachilus eveza..rdi, nay, Ope cit., p. 226. 

Hitherto known from a single .specimen (now in the Indian 
Museum) fronl a stream near Poona, this little loach is actually 
one of the con11nonest species in small streamlets in the Bombay 
Ghats. I obtained numerous specimens at Khandalla in the 
Paona district and my assistant Mr. J W ·Caunter collected 
others at Khas in the Satara district, while Mr. E. A. D' Abreu of 
the Nagpur Museum has recently sent me one from Pachmhari 
in the Central Provinces. All these places lie between 2,000 and 
4,50 0 feet above sea level. 

The species is stated by Day to differ from all other 11)dian 
species of its genus in possessing a pair of nasal barbels. These 

I Indo-AustraZ£an Fishes, III, p. 27 (1916). 
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are merely prolongations of the processes that always occur 
between the t\VO nostrils on either side of the head. The coloura­
tion of the fish varies cOllsidera bly in different parts of the sanle 
streamlet. When the bottom is sandy the dark bars or spots on 
the sides are much less strongly marked than where it is of a dark 
colour. 

At Khandalla I found N evezardi with Discognathus nasutus 
and a new species of Psilo1'hynchus in hill streamlets nowhere 
more than a few feet in breadtb. It frequented small pools, 
taking the place occupied by N monta1tus in similar streamlets in 
the Eastern Himalayas. 

Nemachilus savona (Ham. Buch.). 

This loach is common in many of the smaller rivers of Penin­
sular India and the Indo Gangetic plain. I obtained several 
specimens from the Yenna River at l\ledha. 

In fresh specin1ens the head and forequarters are of a rather 
bright olivaceous green, obscurely tnottled; the posterior part of 
the body is of the same colour but with a variable number of pale 
vertical bars, which vary greatly in breadth but are ah.vays nar­
rower than the green interspaces. A purplish black band em­
braces the posterior extremity of the caudal peduncle and there 
is a black spot at the root of the dorsal fin in front. This fin is 
opaque white with seven longitudinal rows of small black spot~, 
while the caudal has similar rows of black spots arranged vert i­
cally. 

Nemachilus botia (Hanl. Buch.). 

1878. Nemach£llls botia, Day, Ope cit., p. 614, pI. cIvi, fig. s. 
[889. N emach£lus botius, Day, Ope c£t., p. 227. 

This fish is perhaps the most widely distributed of the Indian 
species of the genus. It occurs in small streams all over northern 
and central India and also on the Shan Plateau, and rs not absent 
f~om the Kistna a.s Day thought. 

Specimens from Medha agree with Day's var. a1~reus in that 
the lateral line disappears behind the dorsal fin, but the number 
of rays in that fin seems to be variable. 

N emachilus anguilla, sp. nov. 

{Plate I, fig. 3; plate III, fig. I}. 

D. 10 (2/8). P. 13. V 8. A 6 (2/4). 

Habit elongate, shallow and somewhat compressed; total 
length st to s! times that of head, 41 that of caudal fin, about 
9 times the greatest depth of the body. Head narrow, conical; 
snout bluntly pointed, with 6 slender and rather short barbels, 
the rostral pair of which extend backwards almost as far as the 
anterior border of the eyes, \vhile the outer maxillary pair almost 
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reach their posterior border. Li ps greatly swollen, corrugated j 
the upper lip with two short) stout digitiform processes in front-; the 
lower lip interrupted in the middle line, with two or three longj­
tudinal ridges on either side; mouth entirely ventral. Eye large 
and prominen t, situated dorsally near the middle of t4e length of 
the head. 

Pectoral fins long and narrow, extending backwards about 
i the distance between their own roots and those of the ventrals; 
ventrals narrow, extending backwards about the same distance 
towards the anal; anal vel y short, a little deeper than the body; 
dorsal short, a little higher than the body, with its upper margin 
nearly straight but sloping rapidly downwards and backwards; 
caudal very long, deeply emarginate, with the two halves pointed. 
Scales small, absent from the head, hardly distinguishable 011 the 
ventral stlrface of the body. Lateral line complete or nearly 
so. 

Natural colouration.-Head and body dull golden yellow; tip 
of snout scarlet; numerous transverse bars of dark olive green, 
usually .broader than the interspaces, across the back; a row of 
large blackish spots or blotches running along the mid-lateral line 
and sometinles coalescing, extended on to the caudal fin. Fins 
yellowish; dorsal with an anterior scarlet border and caudal 
broadly edged both above and below with the same colour. Red 
tnarkings evanescent .. 

I have examined three specimens, the largest of which is 57 
mn1. long. 

Type .. specimen.-F JLB.{:£, Zoot. Sutvey 01 India (Ind. Mus.). 
Locality.-Yenna River at _~ledha, Satara district, Bombay 

Presidency. 
PsiIorhynchus tentaculatust sp. nov. 

(Plate I, figs. 4, 4a; plate III, fig. 2). 

D. 9.- ro (3/6.-7). P. IS. V. 9. A. 6 (2/4). L. 1. 37. L. t. 6/3!. 

A very distinct species, distinguished from Ps. balitora by the 
possession of a pair of rostral barbels. by the fact that the dorsal 
fin commences immediately above the ventrals, etc. . 

Size small; back moderately elevated; ventral surface flat~ 
Total length 5 to sf times length of head, about 5 times length of 
caudal fin and 4-1 to 5 times greatest depth ~f body. Eye 2! to 31-
times in length of head. A pair of short barbels on the snout. 
Upper lip long, fringed, plicate; lower lip bitobed, covered with 
minute tubercles. Five outer pectoral rays undivided, flattened; 
pectoral not nearly reaching root of ventral when adpressed; ven­
tral a little longer than in P. balitora, with a small fleshy append­
age at its root in the male· anterior border of dorsal imme-, . 

diately above that of ventral; the last undivided dorsal ray con~ 
siderably shorter than the first branched ray; caudal bilobed, the 
lobes rounded. Lateral line complete, running along caudal 
peduncle. The pharyngeal bones very slender; their teeth long. 
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narrow and pointed
J 
II in number, arranged in three rows, 2 in the 

outer row, 5 in the middle row and 4 in the inner row, grouped 
close together on a very distinct outward protuberance of the 
bone; the two outer teeth less sharply pointed than the others. 
The air-bladder well developed and distinctly divided into two 
parts. 

Head and body dark purpHsh-grey or black, paler immediately 
above and below mid-lateral region; ventral surface white; oper­
culum strongly iridescent, edged with vvhite behind; a black hori­
zontal bar or spot on the caudal peduncle edged with white 
posteriorly; fins whitish; dorsal more or less infuscated and with 
a black spot on each branched ray, caudal with its central part 
infuscated and with a vertically oval black spot at its base". 

My largest specimen is less than 45 mm. long. 
Type-specimen -F. 9695/r, Zool .. Survey 01 India (Ind. Mus.)~ 
Distribution.-Abundant in small hill- streamlets at Kbandalla 

ill the Poona district (2-3,000 feet), less common in the Yenna 
River at Medha in the Satara district (2,000 feet). 

Genus Discognathust Heckel. 

(Plate II, figs. 1-3). 

1868. D£scognathus, Giinther, Cat. Ft's/zes 11l'it. JIlts. VII, p. 6S. 

Both the name and the species of this genus have been sub­
jected to many vicissitudes and the Indian fornls are still imper­
fectly known The earlier ,,,riters on Indian ichthyology, notably 
Bl1chanan and McClelland, described a considerable number of so­
called species that would now be placed in the genus, but they 
paid little attention to sexual differences or individual variation 
and their descriptions were too brief to be definitive. Day in his 
Fishes of India (1878) and his volume in the Fauna 0/ British­
India (r889) recognized three species) D. lal1zta (Haln. Buch.), 
D., ierdoni and D. modestus. Gunther, however, in his British 
Museum Catalogue (r868), though he also recognized three Indian 
species, gave them different names and different definitions: he 
called them D. lamta, D. macrochir and D. nasutus. Jenkins 
(Rec. Ind. Mu,s. III, p. 29I: 1909), with Day's specimens before 
him, was of the opinion that they represented a single species, 
possibly with local varieties, while I pointed out in 1913 (J ourn. 
As. Soc. Bengal, n. s. IX, p. 36) that, a considerable number of 
fornl~ occnrred in different part.s of the Indian Empire that were 
at least worthy of racial distinction. In the meanwhile Vinci­
guerra 1 had not only dIscussed the form he believed to be Buchan­
l1an's Cyprinus lamia but bad' also described a very distinct 
Burmese species under the name D. imberbis. Finally, in the 
early part of the present year, I was able to provide evidence that 
twa distinct species occurred in the Southern Shan States and that 
one of them was the D. lamta of Day (Rec. Ind. Mus. XIV, p. 45). 

l A'fn. Mus. Star. Nat. Genova (2) IX (XXIX), pp. 275-280, figs. ( 1889). 
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Since I discussed the collection from the Inle Lake I have had 
a n opportunity of exalnining a large series of fresh and well pre­
served specimens of the two commonest Indian forms from the 
Deccan and elsewhere. The nalnes most convenient for these-two 
forms are D. latnta, Day and D. 1tasutus (McClelland). I give Day 
and not Buchanan as the author of the former, because. it is 
1 m possible to be sure as to the species to which Buchanan first 
applied the name Cyprinus lamta; his original figures in the lib­
rary of the Asiatic Society of Bengal cast no light on the subject. 

A great deal of the l!ncertainty about the Indian species of 
the genus has arisen from the fact that the marked and constant 
structural characters which separate these two forms are to some 
extent concealed by bad preservation of specimens. The essential 
differences between D. lamta and D. nasut1-ts (= D. modestus, Day) 
are correlated with the fact that whereas the former lives in the 
pools of larger streams in or near the plains or even in upland 
lakes J the latter is an inhabitant of mou·ntain torrents. In D. 
lamta J although the fish can cling to vertical surfaces by means of 
its mental disk, the abdomen is not flattened, the pectoral fins 
a re set obliquely on the sides of the body and the rays are not 
greatly flattened or expanded. In D. nasutus on the other hand 
the fins and chest are modified to fonn an organ of adhesion, as is 
\~lell shown in fig. 2a, pI. II. Unless great care is exercised in 
preserving specitnens of D. lamta, however, the ventral surface 
collapses and though the structure of the pectoral fins relnains of 
course unchanged, their relations to the chest and to one another 
are distorted. The form I describe here as D. gravelyi is allied to 
D. lantta; from which it differs in outline, i~ the shape of the head 
and in the form of the mental disk. 

The form Day called D. jerdoni seems to me to be distin­
guished from D. la1nta by characters which are quite apparent 
when adult specirnens are compared.! They lie mainly in the 
·shape and proportions of tlJ.e body and the relative size of the 
head and eye. 

D. macrochir (McCl.) from Assam is evidently allied to D. 
l1QSutUS, but may be distinct. 

Two forms of the genus occur in Syria and Mesopotamia. 
One of these (D. rufus, Heckel) I regard as a variety of D. lamta, 
\vhile the other (D. variabilis,'1. Ifeckel) differs from all the Indian 
forms in having only one pair of barbels. A form has been des· 
cribed from Southern Arabia and the Punjab Salt Range the male 
of which bears a forwardly directed tubercular appendage on the 

.1 Since this paper was written I have examined a good series of fresh 
specimens from the Bhavani Ri~er at the base of the Nilghiris. They fall definit_ely 
into three speci.es, two of which are distinguished from all those included in my -key 
by the P?SSeSSlOn by t~e adult. male of a conical tuberculate process between 
the 11ostn~. I h?pe to discuss this new material shortly. 

2 This speCIes also occurs in the Helmand basin, possibly within the limits 
of the Indian Empire. See Tate Regan, Journ. As. Soc. Bengal, (n.s.) II, p.8 
( )906). 
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head but no specimens of tbis form are at present in Calcutta. 
The ~nly speci~s known from the Malay Arcbipela~o is D. ~orneen­
sis, Vaillant, which has larger scales than any Indtan species. 

Key to the Asiatic lorrns 01 Discognathus at present described. 
I. No barbels. L. L. 44 

11. Two barbels. L. L. 3~-40 
III. Four barbels. L.L. 28 
IV. Four barbels. L.L.32-36. 

A. Pectoral fins entirely horizontal, with their rays 
broad and flat i chest flat,. without scales. 

1. Pectoral fins longer than head, their tips 
extending nearly to base of ventrals ... 

2. Pectorals hardly longer than head, their 
tips not approaching the base of the ven­
tr~ls .. , 

B. Pectoral fins set obliquely on the sides of the 
body; chest convex, with scales. 

I. Pectoral fins longer than head, their tips 
approaching the base of the ventrals; eye 
much nearer margin 'of opercle than tip 
of snout i 2nd dors~l fin-ray slender ... 

2 Pectoral no longer than head, not approach­
ing base of ventrals; eye near middle ot 
head; 2nd dorsal fin-ray stout. 

a. Posterior barbels longer than ante­
rior i pectorals directed backwards 
and upwards. arising some distance 
from ventral surface .. 

b. Barbels subequal, anterior pair usual­
l~ a little longer; pectorals directed 
backwards and a little downwards, 
arising immediately above ventral 
surface. 

D. t'mberbis. 
D. 1!ar£abil£s. 
D. borneellsis. 

D. macrochil'. 

D. 11asutllS. 

D. grrz71elyi. 

D. lamta var. 
rufus. 

t. Length of head 5 to s! times 
in total length; dorsal pro-
file convex in adult male ... D. lamta (s.s.) 

u. Length of head 6 to 6k times 
in total length i dorsal pro­
file nearly straight in adult 
male D. jel'doni. 

Discognathus lamta (Haln. Buch.), Day. 

(PIa te II, figs. I) 1 a). 

1841. Chondrostoma mullya, Sykes, Trans. Zool. Soc. London, I I, p. 150. 
18~9· D~scognathus lamta, Day,. Faun. BI·it. Ind. Fish., I, p. 246, fig.' 8]. 
190 9. Dt.scognathus lamta . .JenkIns, Rec. Ind .. Mus., II I, p. 291 (in part). 
19 13. Dtscognathus lam~a, Annandale, JOUYll. As. Soc. Bengal, (n.s.) IX, 

p. 36, fig. I. 
1918. D£scognathus lamta, t'd., Rec. Ind. JIlts., XIV p. 45. 

The form to which I give this nalne is certainly the D. la1nta 
,of Day, but there is some doubt as to whether Buchanan's 
Cyp,inus lamta was not rather the form called D. 11lodestus by Day 
and Platycara nasuta by McClelland. In any case, as the point 
cannot be settled satisfactorily, it is best to accept Day's nomen­
clature so far as D. lamta is concerned. 
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In this species the abdomen is naturally convex (it is apt to 
collapse in" preserved specimens) and the pectoral fins are set on 
the sides of the body a short distance above the ventral surface and 
somewhat obliquely. These fins, though sometime"s as long as 
the head, are usually a little shorter; the distance between their 
tips and the base of the ventrals is about! their own length; they 
are not greatly expanded and only the outermost ray is simple and 
flattened. The eye is variable in size even in specimens from 
precisely the same locality, but its length is usually contained at 
least very nearly 5 times in the length of the head; its upper 
border is situated consiflerably below "the upper profile of the 
head. The upper profile of the body is arched. A broad but 
shallow depression runs across the snout of the adult male a little 
in front of the eyes and the region immediately in front of and 
behind it is covered with prominent tubercles. 

D. lamta is common in the river at Medha, where it is 
captured in considerable numbers for food by fishermen using 
cast-nets. Specimens are very similar to those recently obtained 
in the Shan States (op. cit., I918), but perhaps a little darker in 
colour. The largest collected is 152 mm. long. The sides and 
back of the head and body are dark olivaceous green. Traces of a 
darker mid-lateral stripe extending on to the caudal fin can be 
detected, and of a small dark spot just behind the upper angle of 
the opercle. The free border of the opercle is paler and the 
ventral surface yellowish. The fins are pale olivaceous. 

Discognathus jerdoni t Day. 

1889. Discogllathus jerdon-i, Day, Ope cit., p. 247. 

This species is distinguished from the former by the following 
characters :-

(a) The head is relatively smaller. 
(b) The eye is as a rule larger in proportion to the head. 
(c) The pectoral fin is much shorter than the head and its 

tip is further removed from the root of the ventral 
fin. 

(d) The body is less elevated, the dorsal and ventral profiles 
being nearly parallel in the adult male. 

r can detect no real difference in the scales and fin .. rays. 

Discognathus nasutus (McClelland). 

(Plate II, figs. 2. 2a). 

1839. PlatJ1carCf-. nasuta, McClelland, As. Res. IX(2) (Ind. Cypr.), p. 300, 
pI. IVlI, fig. 2. 

1871. Mayoa modesta, Day, JOUYIl. As. Soc. Bengal (2)XL, p. 108, pl. ix, 
fig. 2. 

1889. Discognatlzus modestus, Day, Ope cit., p. 247. " " 
1890. Discognathus lamfa, Vinciguerra, .lin". Mus. St. Nat. Genova (2)IX, 

p. 279, fig. 



N. ANNANDALE Bontbny Strea1ns Fauna. I33 

McClelland's figure is a sOlnewhat exaggerated presentiment 
of an adult male of this forn1, which must be accepted as specifi­
eally distinct in that it exhibits quite definite and constant struc­
tural modifications. It differs fronl D. lamta in the following 
characters :-

(a) The head is flattened and depressed 'in such a way that 
the upper border of the eye is practically co-termi­
no us with the upper profile. The whole of the upper 
profile is straight and horizontal. 

(b) 'rhe abdomen is flat) and the chest is both flattened and 
expanded. 

(c) The adhesive organ on the lower lip is much larger. 
(d~ The pectoral fins are enlarged and expanded, being 

always longer than the head and separated when 
adpressed from the ventrals by a distance less than 
half their own length. They are set on the body 
horizontally at the j unction of the ventral and 
lateral surfaces and form with the chest an· organ 
of adhesion. 

(e) Several of the outer pectoral rays are simple and flat­
tened. 

(I) The whole of the dorsal and lateral surfaces is nearly 
black, the ventral surface dead white. 

(g) The length rarely if ever exceeds 110 mm. 

This species is found only in small hill streamlets. It occurs, 
in the Himalayas, the hilts of Assam, the Western Ghats, the 
hills of the Central Provinces and probably those of Burma. 
Vinciguerra's figure cited above seems to represent this species 
rather than D. lamta, but probably he had examined specitnens of 
both. 

Discognathus gravelyi, sp. nov. 

(Plate II, figs. 3, 3a ). 

Having now been able to compare good series of well-pre­
served specimens of D. la1nta from districts so far apart as the 
Shan States and the Deccan, and having found certain differential 
characters quite constant, I no longer hesitate to describe the new 
species referred to in my recent account of the fish of the Inli! 
Lake (Rec. Ind. Mus. XIV, p. 4S : I9I8). It is distinguished from 
D.lamta by the different shape and the larger size of its mental 
disk, by the different shape of the head, by its larger scales and 
apparently also by difference in the formulae of the fin-rays. 

D. 10(2/8}. P. 14. V 8. A 7(2/5)· L. tr. 3!/3· 

The total length is S.g. times the greatest depth of the body 
and a little more than S times the length of the head. The 
length of the eye, which is large and prominent, is contained a 
little more than 4t times in that of the head. 1'he snout is some­
what produced and in the adult male there is a deep but narrow 
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transvet$e ,groove just hehind the tip. The dorsal profile slopes 
abruptly from 'a point a little in front of the dorsal fin to the tip 
of the snout an~, although the head is not flattened, the upper' 
border of the orbit is practically co-terminous with its upper 
surface; behind the dorsal fin the profile is highly convex. The 
upper lip is very broad, the lower lip greatly enlarged, the mental 
disk large and subcircular; the fringe of the lower lip broad, with 
the margin semieircl1lar. In the adult male there is a semicircle 
of glandular openings beneath and behind the eye. There are 
four short barbels, those at the angle of tbe mouth being particu­
larly sn1all. The ventral surface is convex and the scales extend 
all over the chest. The pector,al fins are longer than the head and 
broad in proportion, but they are lateral and oblique. Theyex­
tend backwards almost as far ac;; the base of the ventrals, but 
their'rays are not flattened and expanded The ventrals are also 
large and almost reach the anal when adpress'ed. The caudal is 
deeply ,forked and the upper lobe is a little smaller than the lower. 
The dorsal is short; its unbranched rays are slender and not at all 
ossified, but the second is longer than the head. 

Colouration.-Head 'and: body purplish-brown, with a darker 
Inid-lateral streak and a dark horizontal1unate mark on the caudal 
peduncle; ventral surface slightly paler; pectoral fins infuscated, 
with pale edges; other fins pale yellowish clouded towards the 
base with a dusky brown. 

The only specimen I have seen, an adult 'male, is 112 mm. 
long. 

Type-specimen.-F g6g4/r, Zool. Survey o/India (Ind. Mus.). 
Locality.-Stream at He-Ho, Yawnghwe State, Southern 

Shan States, Burma: alt. 3,800 feet. 
The type·specitnen was taken with typical specimens of 

D. lamta. 

Genus Barbus, euvier. 

There are few genera among the fresh\\"ater fish that have 
received greater difference of treatment from different ichthyolo .. 
gists than this. Day in his works on Indian ichthyology recog­
nizes three subgenera or groups of species, while Boulenger in 
his cc Fishes of the Nile" and in his recent monograph of the fresh­
,vater fishes of Africa divides the genus into a number of sec­
tions for which he does not provide names. \Veber, on the 
other hand, in the third volume of his" Indo·Australian Fishes" 
recognizes a number of distinct genera among the species placed 
in Barbus by other authors, but denies the occurrence of Bal'bus 
s.s. in the Malay Archipelago. So far as specific limits and defini­
tions are concerned there is still much confusion among the 
Indian species, and this is the case not only with rare and incon .. 
picuous forms but even with some of the largest and most con­
picuous. Indeed, there is no group in which confusion is greater 
than that of the Mahseer so familiar to Indian sportsmen. 
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I have not the material to attempt a revision of the Mahseer 
group, specimens of which are difficult to preserve in large series 
on account of their size, but two species have recently come to 
my notice which it seems, justifiable to rescue from the oblivion of 
synonymy as they possess differential characters of a marked 
nature and likely to be constant. These species are Barbus puti· 
tara (Ham. Buch.) and Barbus mussuUah, Sykes. That Hamilton's 
mossul and J erdon' s hamiltonii differ in some respects from the 
forma typica of Barbus tor the collection in the Indian Museum 
provides abundant evidence, while specimens from the upper Kistna 
seem to differ from any of these; but the question whether the 
differences should be considered specific or merely racial must be 
left to be answered with more extensive experience. 

Another group of species in which confusion exists so far as 
the Indian forms are concerned is that popularly called Carnatic 
Carp. It is, indeed, doubtful how far this designation has any 
scientific basis, for certain species so called have no more than a 
distant resenlblance to Barbus carnaticus (J erdon). 

I have nothing particular to say about the species of Barbus 
(8. malabaricus, B. kolus and B. t-icto) that I obtained at Medha 
rnyself, but Mr. McIver bas sent me specimens of three species 
froln the Kistna near Satara that are of considerable interest. 
Two of these may be called Mahseer, while the third is known 
locally as the Carnatic Carp. 

Barbus tor (Ham. Buch.). 

(Plate III, figs. 3, 3a). 

It is not yet possible to discuss the races or species of the 
Mahseer, of which six or seven probably exist in different parts of 
the Indian Empire, in a satisfactory lnanner. Specimens sent 
me from the Kistna River near Satara by Mr. McIver certainly 
differ both from the north Indian and the south Indian fornlS 
and probably represent an undescribed race, which has only 3 
rows of scales above the lateral line and 12(3/9) dorsal fin-rays. 
Mr. McIver infornls me that it grows to a large size. 

Barbus mussul1ah, Sykes. 

(Plate III, figs. 4, 4a). 

IS.p. Barbus 11'1 ussullah , Sykes, TrailS. Zool. Soc., Londoll II, p. ~5(). 
pI. lxi, fig-. -+. 

Sykes's description of this fish is inadequate and his figure 
inaccurate, but he refers to and illustrates one trivial but appa­
relltiy constant character that gives me ~onfidence in identifying­
specimens sent by M;r. McIver. This character is the presence 
under the eye of a group of small tubercles not confined to one 
sex and visible with the aid of a lens in quite young fish. 

A more itnportant differential character, not recognized by 
Sykes but shown in his figure, is, however, to be found in the 
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structure of the mouth, the opening of which is much more 
oblique than in any race of Barbus tor. The extremity of the 
nlaxillary lies directly under the middle part of the eye. This 
feature is well shown on plate III. There are 13 (3/10) dorsal and 
8 (3/5) anal fin-rays; 25-26 scales in the lateral line~, 4 rows of 
scales above it and 3 below. 

B. mussullah is common in the upper Kistna, where it occurs 
with the local race of B. tor. The Maharatta fishermen of Satara 
never fail to distinguish the two species. B. tor they call Kudis; 
B. 'Inussullah, M asundi. Mr. McIver, to whonl I am indebted for 
this information, bas caught a specimen of the M asundi 21 lbs. in' 
weight. 

Barbus putitora (Ham Buch.). 

(Plate III, fig. S). 

1822. Cypl'illus put£tora, Hanliiton, Ji'£slzes of the Ganges, p. 303. 

Having received some time ago a large Barbus froln Gauhati 
in i\ssam that was evidently related to but distinct fr.om any 'of 
the races or species at present included under the name 13arbus 
tor, I have made a careful exanlination of it and have compared 
it with the specimens labelled by that name in the collection of 
the Indian Museum. From these specimens it differs not only in 
shape and proportions but also in having only two undivided rays 
in the dorsal fin and only IS rays in the pectoral fins. As these 
characters are given by Hamilton among those proper to his 
Cyprinus putitora, I have little doubt that our specimen is identi­
cal with that form and must be called Barbus putitora. It may be 
redescribed as follows :-
D 10-11 (2/8-9). P. 15. V. 9. 1\ 7 (2/5). L. I 27. L. tr. 31/2!. 

The habit is stout and though the body is somewhat com­
pressed it may almost be described as subcylindrical; its depth is 
contained only a little more than 4 times in the total length. The 
length of the head is c011tained between 41 and 41 ti~es in the 
total length and is thus distinctly less than the greatest depth of 
the body. The snout is blunt and very little declivous; the 
length of the part of the head in front of the eye is about t of 
that of the part behind the eye. The upper profile of the head 
and body is feebly arched, the curve of the lower profile a little 
more marked. The mouth is protrusible and nearly horizontal 
the posterior end of the maxilla is in front of the eye; the lower 
jaw is shorter than the upper. The lips are thick and fleshy but 
not produced forwards; the lower lip is slightly retroverted in the 
middle line. There are 4 barbels; the anterior pair is much 
shorter than the posterior; the latter extend backwards to a 
point under the middle of the eyes. The nostrils are a little 
nearer the eyes than the tip of the snout. The eyes are rather 
small ~ their diameter being contained about 71 in the length of 
the head. The cheeks are quite smooth. All the fins are rela­
tively small. The dorsal is short and about f as deep as the 
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body. The first dorsal ray is stout and bony but short, the 
second, which is also bony, tapers to a fine point and is about % as 
long as the head; it is quite smooth. The anterior root of 
this fin lies immediately above that of the ventrals. The pecto­
rals are particularly small, their length is bet~een t and! that of 
the head. The ventrals, from which they are widely separated, 
are considerably shorter; their tips do not quite reach the vent. 
The anal is distinctly pedunculate. The caudal peduncle is well 
differentiated but less than twice as long as deep; it is strongly 
compressed. The caudal fin is short; its upper lobe is distinctly 
sharper and more produced than the lower lobe. The scales are 
very large; sometimes notched in front. Their exposed parts are 
marked with delicate longitudinal striae. The lateral line is 
rather obscure. 

The only specimen of this fish that J have seen was sent from 
Gauhati on the Brahmaputra by Mr. T. R. Phookun. It is 1 IS 
em. long and is preserved stuffed, its number in our register being 
F 9654/I. 

Barhus jerdonit Day. 

(Plate II, fig. 4, var. maciveri, nov.). 

1889. Barbus jerdoni, Day, OPe cit., p. 312. 

1889. Barbus dobsoni, id., ibid. 

As Day himself suggests in his Fishes 01 India (p. 568), the 
two forms included in the above synonymy are merely varieties or 
local races of the same species. The only constant difference 
that I can find between the specimens in his own collection are 
that the body is considerably deeper in B. dobsoni than in B. ierdoni 
and that there are more scales below the lateralline in the former 
·Mr. McIver has sent me specimens from the Kistna River near 
Satara that represent a third variety, \vhich has the following 
differential characters :-

D. 13 (4/9). A. 8 (3/5). L. I. 31-33. L. tr. s1/3i· 
Depth of body 3t to 4 tilnes in total length; length of head 

about 5% times in total length ; diameter of eyes 3t times in length 
of head. The body is brownish above and the caudal, dorsal and 
anal fins are tipped with black. The specimens I have examined 
are small (not more than 151 mtn. long), but Mr. l\1clver tells me 
that the form attain's a weight of 20 to 2S lbs. I propose for it 
the name var. maciveri. The Maharatta name at Satara is purgi; 
Mr. McIver refers to the fish as the " Carnatic Carp of the 
Krishna." 

Type-specitnen 01 variety.-F 9S76/r, Zool. Survey of India 
(Ind. Mus ). 

Family OPHIOCEPHALIDAE. 

Ophicephalus gachua t Hatn. Buch. 

This widely distributed spe~ies, of which specimens \vere 
taken in the river at Medha and in artificial ponds at· Khandalla, 
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is much more variable in the number of its dorsal and anal fin-rays 
than published descriptions indicate. The Assamese form O. 
stewarti, Playfair, and my own recently described O. harcourt­
butleri from the Southern Shan States may ultimately prove to be 
no Inore than local races. In both of these the number of vertical 
fin-rays is variable. In O. harcourt-butleri I there are from 28 to 38 
in the dorsal fin and from 16 to 2S in the anal. Dr. Chaudhuri tells 
me that in a series of O. stewarti from Shillon~ he fi nds the cor­
responding numbers to be 34 to 39 and 22-27. In the typical O. 
gachua the variation is at least as great as in the latter, but it will 
be better to defer a more precise statement until good series are 
examined from numerous localities. . 

Family GOBIIDAE. 

Gobius bombayensis, sp. nov. 

(Plate I, fig. 5). 

A small species resembling G. viridipunctatus, Day,' but with 
fewer vertical fin-rays and without enlarged canine teeth; allied 
to G. chilkensis, Jenkins,2 btl t \vith a nluch longer snout and smaller 
caudal fin. 

D.6-1/7-8. P. I7-I8. A. r/7. L.e.28-29. L. tr. 7. 

Size small; habit slender, slightly compressed. Totallength 
about 41 the length 'of the head and about 51 the greatest depth 
of the body. Dorsal profile slightly arched. Caudal peduncle 
distinct, rather more than twice as long as deep. H@ad coarse; 
snout blunt, rather short, less than ! as long as the part of the 
head behind the eye, nearly twice as long as the eye. Mouth large, 
slightly oblique; the posterior extrelnity of the maxilla situated 
below the middle of the eye; lower ja\v very slightly longer than 
the upper; teeth small; tongue notched in front, without teeth. 
Eye large and prominent, its length contained 5 times in the 
length of the head. Dorsal fin low, with none of the rays 
elongate. 

Colouration.-Pale yellowish, irregularly blotched with black. 
Anterior dorsal fin infuscated, with a rather deep whitish border; 
posterior dorsal with three longitlldinal rows of small dark spots; 
other fins irregularly infuscated, the caudal with obscure and 
irregular vertical dark bars. 

The largest specimen examined is 42 mm. long. 
Type-spec£1nen.-F g6g8/I, Zool. Survey of India (Ind. Mu.s.). 
Locality.-The species is not uncommon in the Medha river at 

Satara. 

L Rec. Ind .. kIllS., XI V p. 5+, fig. 2, pI. ii, fig. 7, pI. i,·, figs. 16, 17 (1918). 
'2 Rec. Jud. Mus .. V. p. 137, pI. vi, fig. 2. . 
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By N. ANNANDALE, D.Sc., C.JJ,I.Z.S., Director, Zoological Survey 
0/ India, and B. PRASHAD, D.Sc., Superintendent 01 Fisheries, 

Bengal, Bihar and Orissa~ 

The molluscs discussed in these notes are for the most part 
common species of wide geographical range. This makes it the 
more necessary that their differential characters should be under­
stood, exact localities put on record and the precise environment 
which each affects described. Unfortunately nothing was known 
as to the anatoluy of the commonest Indian freshwater molluscs 
when Preston's volume in the official Fauna of Brt't1~sh India \vas 
written, and very little attention was paid by him even to 
published records of locali ty. Two of the species \ve have to 
consider are of particular interest on account of their habitat. 
They are Crentnoconchus syhadrensis, a Littorinid which lives on 
inland cliffs at the edge of waterfalls, and A1npullaria nux, which, 
unlike other Indian species of its genus, frequents small hill­
streams. 

The following species were taken in the river at Medha:­
M elan.ia tuberculata, M sea bra , Parreyssia cylindrica, P. cor rugata 
and Lamellidens marginalis. Ampullaria nux and Cremnoconchus 
syhadrensis were found on the hill-side at Khandalla. 

We also discuss specimens from _ponds at Khandalla, and frotn 
reservoirs in the Satara fort, at Karla in the Poona district and 
at Igatpuri in the N asik district. 

We may note here; though the fact is perhaps of archaeo­
logical rather than malacological interest, that single valves of Area 
granosa are occasionally found in the Yenna. 'fhey are invariably 
pierced in the umbonal region and probably served as ornaments 
for some jungle tribe which has now disappeared o~ become 
civilized and ceased to affect such primitive decorations. 

Family LIMNAEIDAE. 

Genus Limnaea, Lamarck. 

Preston, in his volume in the official Fauna 0/ British India, 
gives descriptions of twenty-eight Indian species and varieties of 
this genus, but (although he describes L. bowelli, a Tibetan mollusc 
not found within the limits of the Indian Empire), he makes no 
reference to the peculiar fornls of L. lagotis 1 long known to occur 
in Kashmir, the Kangra 'Talley and Baluchistan, or to L. andcr­
soniana,2 which Nevill reported from the Shan States of Burma as 
well as from Western China. One of us has recently added two 

------ -------- -- ----------

I See Nevill's Hand List, pta I, pp. 2.14, 237, 239 (1889) j also Hanley and 
Theobald'~ Conch. Ind., pI. lviii, fig. 7 (.~876). r 

2 NeVill, JOlln/. As. Soc. Bengal, (Ii) XL\ I, p. 26 (1877), and L, p. 1-1-2, pI. ", 
fig. 9. 
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further species I from the Shan States to the Indian fauna, namely 
L. shanensis of which several extinct phases as well as the living 
form have been described; and the, highly peculiar L. mimetica. 

The shell is extraordinarily plastic in Limnaea and it is of 
great importance that the genitalia, the radula and the structure 
of the upper jaw should, whenever possible, be examined in the 
identification of the species. In the genitalia we find the most 
constant differences in the relative lengths of the different parts of 
the main ducts, in the form of the penis·-sheath and in the presence 
or absence of the spermathecal duct. 

Limnaea acuminata t Lamarck. 

(Plate V, fig. r). 

J 890' Limnaea aCliminata varr. patula and rufescens, Von IVlartens, Conch. 
Mt'ttlz. I, pp. 75, 76, pI. xiv, figs. 1-3. 

We confine this nalne to the forms in which the outer margin 
of the aperture or' the shell is regularly curved, thus excluding 
both L. chlamys, Benson and L. amygdalum, Troschel. 

The radula (fig. I) is rather broad. The lateral teeth have·three 
distinct cusps; there are about nine rows of lateral teeth 011 each 
side of the central tooth, but there is no very abrupt difference 
between the lateral and the marginal teeth, of which there are at 
least twenty rows on each side. The central tooth is practically 
unicuspid, and the single cusp is narrowly produced. The lateral 
teeth are very broad, their central cusp is not much larger than 
the two lateral ones, which are subequal; the outer lateral cusp is 
considerably nearer the base of the proj ecting part of the tooth than 
th~ iuner one. The marginal teeth have from three to six rather 
short and blunt cusps, the outermost of which is situated near the 
base of the proj ecting part. 

The central piece of the horny upper jaw is broad and stroQgly 
convex, but hardly beak-like; it is of a dark brown colour. 

The genitalia are of normal type. The duct of the herma­
phrodite gland is short and coarse, never much longer than the 
gland itself, it does not appear'to be swollen at the point at which 
the male and female ducts diverge. In the male duct the part 
between the prostate and this point of divergence is slightly 
longer than that between the prostate and the proximal'end of the 
penis-sheath, which is of considerable length, sausage-shaped and 
rather narrow. The albumen and accessory glands are rather large 
in the specimens examined; they arise close together and are 
situated much nearer to the uterus than to the hermaphrodite gland. 
The oviduct is very short; the uterus is elongate and na.rrow; 
and the spermatheca, which is pear-shaped when fully mature, is 
a 1 most sessile. 

1 Annandale, Rec. Ind. MilS., XI\l, pp. {()7- 109, pI. x, figs. 5, 8, '9, pI. xi, 
fig·s. 2, 3, -+ (1918). 
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This species was found in considerable abundance at Khnn­
dalla in pools containing an abundant aquatic vegetation but 
largely' of artificial origin and formed by the damming of snlall 
hill-streanls. 

The shells bear a close general resemblance to' Von Martell' s 
figure of the vaT. pat'ltla, but vary considerably in the breadth of 
the body-whorl. Most of the adult specinlens are not nlore than 
about 19 mm. long and about 10 mm. broad. Occasionally, how­
ever, very much larger and broader individuals occur in the ponds. 
The shells of stlch individuals are always eroded on the surface 
and have the apex more or less eaten away; if complete they 
would be about 30 mm. long and 18 mm. broad. The aperture 
of the shell is relatively large (about 2I mm. by I I mm.). Such 
shells are evide~tly those of aged individuals which have survived 
the vicissitudes to which n10st of their contemporaries have 
succumbed. 

The Oligochaete worln Chaetogaster was frequently observed on 
this mollusc at Khandalla. 

The species is one of the commonest of the Indian Li'l1znaeae, 
!l~d has been found in many parts of Peninsular India and the 
Indo-Gangetic Plain. 

Limnaea acuminata var. nana, 110V. 

(Plate IV, fig. i; pI. V, fig. 2). 

The shell of this forn1 (pI. IV, fig. I) is very· small, rather 
thick, of a blackish colour and with the longitndinal striae very­
,strongly developed. In outline it somewhat reselnbles the var. 
fufesce'lts, Gray J ,as figured by Von Martens in the paper cited 
-abQve, but the spire is relatively longer J the body-whorl more 
swollen, the columellar callus coarser and the aperture narrower­
and somewhat curved inwards posteriorly. 

M easure1nents 0/ type-specimen. 
Length 9·3 mm. 
Breadth 5'6 mm. 
Length of aperture 6 mm. 
Breadth of aperture 3 mm. 

Shells of this size are sexually mature. 1'he radula (fig. 2 ~ 
pl. V) differs from that of the typical form mainly in the greater 
irregularity of the shape of the teeth. Even_ in parts which are 
quite unworn the cusp of the central tooth is irregular and often 
asymmetrical. The cusps of the latp-ral teeth are shorter and the 
inner cusp is relatively smaller. In the marginal teeth the second 
and the innermost cusps are considerably enlarged. 

The central piece of the horny upper jaw is narrower, paler 
in colour and apparently less convex than in the forma typica. 

The genitalia (text-fig. 3) agree precisely with those of the 
typical form. 
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Type-specimen..-No. M 11397/2 in the register of the Zoo­
logical Survey of India (I ndian Museum). 

Locality.-Khandalla, Poona district, Bombay Presidency; 
altitude 2 500, ft., March, 1918. 

We have thought it convenient to give this form a varietal 
name as the characters are constant in the serie~ we have exam­
ined. We believe, however, that i~s peculiarities are due to the 
unfavourable conditions in which the individuals were living. 
They were found at the side of the railway line in a small ditch 
not more than a couple of feet wide and three or four inches deep. 
The bottom was muddy and there was a considerable but epheme­
ral vegetation of semi-aquatic plants. Some of the shells possess 
a kind of varix (pI. iv, fig. r) across the middle of the body-whorl; 
this we believe to he probably due to a temporary cessation in shell­
production at a time when the water in the ditch had completely 

... ··HC. 

·····-P.s. 

FIG. 3.-Genitalia of Limnaea acuminata yare 'Ilana. 
Ac. G.=accessory gland. A1. G.=albumen gland. H. G.=hennaphrodite 

gland. P.=prostate. P. S.=penis-sheath. Sp.=spermatheca. U.=uterus. 

dried up, and the animal had buried itself deeply in. the mud, as 
molluscs of this genus do in periods of Qrought. The ditch was' 
situated within a few hundred yards of the ponds in which the 
typical form of the species was foun d. 

Limnaea chlamyst Benson. 

(Plate V, fig. 3). 
1836. L~mnaea chlam)'s, Benson, Jouyn. As. Soc. Bengal, V, p. 744. 
1876. Lt"!naea chlamys, Hanley and Theobald. Conch. Ind., pI. lxix, 

hgs. 5. 6. 

The radula and genitalia of this form seem to us sufficiently 
different from those of L. acuminata to justify specific separation. 
The shell may be distinguished by the obliquity of the body-whorl 
and by the peculiar curvature of the outer margin of the aperture. 

The measurements of a specitnen are as follows :-
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Length IS mm. 
Breadth 9 mm. 
Length of aperture 9 mln. 
Breadth of aperture 6 mn1. 

The radula (pl. V, fig. 3) is very sinlilar to that of L. acum,i· 
nata, except that the central cusp of the lateral teeth is consider­
ably longer, all the cusps of these teeth sharper, and in there 
being a second internal cusp resulting in four cusps in all; the 
fourth cusp is situated at a lower level than the others. The 
cusps of the marginal teeth are more regular and have a distinctly· 
pectinate appearance. The central tooth is trilobed and distinctly 
asymmetrical. 

»--H.Go 

FIG. 4.-Genitalia of Limnaea chla1Jl),s, Benson. 
Lettering as in fig. 3, p. 14-2. Sp. D.=spermathecal duct. 

The central part of the horny upper jaw is broad, but the 
outer margin is iess convex than in L. acuminata; its colour is 
paler than in that species. 

The genitalia (text-fig. 4) of this species differ from those of 
L. acuminata mainly in the much greater length of the proximal 
part of the male duct and the hermaphrodite duct; in the posi­
tion of the accessory and the albumen glands, \vhich are situated 
close to the junction of the male and female systems rather 
nearer the hermaphrodite gland than the uterus, and in the con­
siderable length of the spermathecal duct, which is as long or 
nearly as long as the spermatheca. The penis-sheath is also 
thicker. 
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A large series of specimens was obtained in' one of the artifi­
cial ponds in the old fort on the hill-top immediately above the 
town of Satara. The bottom of this pond, which is shallow, is 
rocky but covered with a growth of minute gr~en algae on which 
the molluscs were apparently feeding. The shells are all small 
and fragile, of a pale but bright yellowish colour, and with the 
micros~opic sculpture less marked than is usually the case. The 
Oligochaete worm C haetogaster was abundant on these molluscs als,o . 

Limnaea pinguis t Dorhu. 

(Plate V, fig. 4). 

1876. Lim.naea pinguis, Hanley and Theobald, Conch. Ind., pI. Ixx! 
figs. 7, 8J 10. 

Two ~ndi vid uals of this form were fOll nd among a large series 
of L. acuminata from the ponds at Khandalla. The she1ls of 

FIG. 5.-Genitalia of L£mnaea pinguis, Dorhn. 
Lettering as in figs. 3, 4, pp. 14.2, 143. 

these two specimens are rather' narrow and of small size' the 
longit.udinal striae are very well developed al1:d the shell is' very 
pale In colour._ L. pinguis may prove synonymous with I,. suc­
cinea, Desh. 

The measurements of one of the specimens are as follows :--­
Length 
Breadth 
Length of aperture 
Breadth of aperture 

2I mm. 
II mtn. 
12"S mm. 
6'5 mm. 
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The radular teeth (fig. 4, pI. V) are coarser in this species 
than in the other two we have discussed. ~rhe central tooth is 
small, often distinctly asymmetrical and with either two or three 
lobes. The lateral teeth have three distinct cusps, but the inner­
most is strongly curved and bends outwards towards or even 
beneath the median cusp I in a very characteristic fasbio~; the­
central cusp is much larger than the outer one. There are only 
about six rows of lateral teeth. The marginal teeth have a con­
siderable number of cusps the outermost of which is much coarser 
and nearer to the base than the others, especially towards the 
edge of the radula. 

The middle piece of the horny upper jaw is broad and coarse 
and of a dark brown colour; the cutting edge is nearly straight. 

In this species the genitalia (fig. 5) closely resemble those of 
L. -chlatnys, but all the ducts are shorter and the distal part of the 
male duct is hardly longer than the proximal part. The sperma­
thecal duct, although distinctly present, is n1uch shorter than the­
spermatheca. 

Genus Planorbis t Geoffroy. 

The Indian species of this genus are still very imperfectly 
known. The large collection of shells belonging to the Indian 
Museum has recently been examined by M. L. Germain of the Paris­
Museum but the transmission of the manuscript of his report upon 
it·has been delayed by the war. 

Planorbis exustust Desh. 
1918. Planorbis exltstus, ,Annandale, Rec. rnd. lIlus. XIV, p. Ill, pI. 

xi, figs. I, la. 

This is certainly the most abundant species as well as the largest 
commonly found in the plains of India. I t is, however, scarcer 
as a rule in hilly country.' A young specimen was obtained in the 
ponds at Khandalla. 

Planorbis labiatus, Benson. 

1915. Planorbis (G.yraulus) labiatus, Preston, Faun. Brit. Jnd. Fresh'lv. 
Moll., p. 119, fig. 5. 

A specimen from the ponds at Khandalla agrees well with 
Preston's figures of the type-specimen. 

Family MELANIIDAE. 

Genus Melania, Lamarck. 

Two species of this genus were found in abundance at the­
edge of the Venna River at Medha, and at other places in the 

L The innermost cusp is l11uch larger and tnore distinct from the tuedian cusp 
jn a specilnen from Madras l presented by the late Prof. Gwatldn) than in the one 
we have figured. I ts outward curvature is, however, just as strongly marked and 
characteristic. 
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Satara and Poona districts. They are M tuberculata and M 
scabra, perhaps the two commonest and the most widely distribu .. 
ted of the Indian species. 

Melania tuberculata (!\liiller), 

(PI ate \7, fig. 5). 
19 18 . Melania tuberculata, Annandale, Rec. Ind. Mus. XIV pp, 114, 

115, pI. xii, figs. I, 2. 

In the paper cited one of us has recently discussed the varia­
tion and plasticity of the species. Shells from the Yenna River 
are of t.he typical form but pale in colour, with the reddish mark­
ings very conspicuous. Specimens from the Igatpuri Lake, an 
artificial reservoir situated at about the salne altitude in the Nasik 
district, are a little stouter and h-a ve the sculpture deeper; they 
are as a rule still paler and have the reddish marks even more 
conspicuous, but there is a tendency for the older whorls to be 
hlackened. Several individuals of a dwarfed type ,vere found 
living in a small ditch at Khandalla with L, acuminata var nana, 
they resemble the form from the pools of brackish ~Tater at Port 
Canning figured (fig. 6/) in the paper cited above. They are 
darker in colour than others fronl the same district, but this 
appears to be due largely to a deposit formed on their surface. 
Most of the l\1:edha shells are not more than 25 mm. long, but 
occasionally larger individuals of a somewhat more elongate type 
occur. 

We give measurements _ of the largest shells from each of the 
three localities; none of them are much eroded. 

Medha 

Length Breadth 
Length. Breadth. of of 

aperture, aperture. 
~ 25 mm. 8'7 mm. 8·8 mm. 4·3 mm. 
t 3 1 '4 mm. 10'3 mm. 9 mm. 5 mm. 

Igatpuri 22 mm. 8 mm, 7°8 mm. 4'2 mm. 
Khandalla 16 mm. 5'4 mln. 5'2 mm. 3 mm. 

We figure the radular teeth (fig, 5, pI. v) of a specimen from 
Igatpuri. They are of the type normal in the genus, and differ 
(according to Reude's figure) from those of M iacquetiana, Heude,I 
a closely allied species if not a mere variety from China, in hav­
ing more numerous denticulations 011 the central tooth. They 
also show minor differences froni. J ickeli' s figure of a North 
African specimen. i 

The species was found with M scabra in the Yenna River 
-on mud in still pools. It was particularly abundant on- shelves of 
rock covered with mud. 

! Heudej Mem. Hist. /vTat. Chinois, 1. Moll. D'E'au Douce. p. 163, pI. xliii, 
fig. 5" ( 1890 ). 

2 Jickeli, lV. A. 1<. Leop-Carol. Ak. Naturf. XXXVII (I), pI, iii, fig. 7 
( 1874)· 
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Melania scabra (Miiller). 

(Plate V, fig. 6). 
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187-1-. }ylelania scab'ra, Brot, Afelaniaceen in Martini und Chemitz, 
Conch.-Cab. (Ed. Kuster), p. 266, figs. 1.+, IS. 

Brot places this species in the group or subgenus Plotia, in 
the definition of which he writes " Anfractibus superne angulatis 
et spinulosis." This applies exactly enough to most young shells, 
but, as Brot's own figures show, the spines and even the angula­
tion of the whorls disappear with age, and are not equally de­
'veloped even in all young specimens, In our series from the 
Medha River all intermediate stages are represented, In this 
locality the shells reach a large size, but at Karla in the Poona dis­
trict a series of dwarfed shells was collected at the edge of a sma11 
partially artificial reservoir situated at the base of the hill in 
which is the well-known Buddhist cave monastery. Shells fronl 
the two localities do not differ in shape or sculpture, 

We give measurelnents of t\VO fully developed specimens 
from each locality. In all cases the apices are somewhat eroded. 

Length Breadth 
I.ength. Breadth. of of 

aperture" aperture. 
Medha S 29'3 mm. 13"2 mm. 12"6 lnm. 8'2 mm. 

~ 28'2 mm. 12'1 mm. II mm. 7 mm, 
Karla S 17 mm, 8'6 mm. 8'3 mm. 5'4 mm. 

t 16'6 mm. 8'S mm. 8'1 mm. 5'3 mnl. 

The radula (fig. 6, pl. v) differs little from that of M tubercuiata. 
Though rarely as abundant as M. tuberculata and i~1 varia­

bilis, this species has a wide range in the Indian Empire and as 
far east as New Guinea. 'There are specimens of the typical form 
in the collection of the Zoological Survey of India from Calcutta; 
Chaibassa, Chota Nagpur; the foot of the Garo Hills, Assam; 
Madras (many localities in the eastern districts), Bangalore 
(3,000 feet); Nemunangad, Travancore; Simla; Matelle, Ceylon; 
Kawkareik, Amherst District, Tenasserim, etc. 

Genus Paludomus, Swainson. 

The distribution of the genus in Peninsular India is somewhat 
peculiar. Numerous species have been described from the hill­
streams of South India, and also from those of Ceylon on the one 
hand, and of Assam and Burma on the other. From the central 
and northern part of the Peninsula, however, only one species 
(P. obesa) is known) though many apparently suitable streams are 
to be found. 

Paludomus obesa (Phillipi). 

(Plate V, fig. 7). 

This mollusc was found in considerable abundance on stones 
covered with algae in a small stream at Khandalla. The strealTI 
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was one of those which rushes down the hill-side, but the mollusc 
{)n1y occurred where it broadened out and its currents became less 
strong as it crossed a small plain. \\7 e figure (fig. 7, pI. v) the 
radular teeth of a specimen from Khandalla. 

P. obesa seems to be the most widely distributed of the 
Indian species. It was described from the Bombay Deccan, but 
-one of us collected a large series some years ago at Courtall um in 
South India. These specimens \vere examined by Mr. Preston, 
who, however, with his habitual indifference to geography, makes no 
reference to them. It was noted at the time that they replaced 
P. annandalei, Preston, an abundant species on the ledges above 
waterfalls on the western side of the Western Ghats at Tenmalai, 
where the railway crosses that range, as soon as the eastern water­
shed was reached. The range of P. obesa may, therefore, be ·des­
cribed as consisting of the western part of the Indian Peninsular 
area, properly so called, as distinct from the Malabar Zone to the 
west and the Indo·Gangetic Plain to the north. Khandalla, how­
ever, lies-- technically within the limits of the Malabar Z.one. We 
regard this species provisionally as distinct from P. tanjoriensis, 
etc., see Blanford, Trans. Linn. Soc., XXIV, p. I73 (I863). 

Family LITTORINIDAE. 

Genus Cremnoconchus (Blanford). 
1863. Crentnobates. Blanford, Ann. Mag. Nat. Hist. (3) XI I, p. 184, pI. iv. 
1869. Cremnoconchus, Blanford, Ann. -Mag. Nat. Hist. (4) I II, p. 343. 
187 I. C1'emnOCo1lc!tus, Stoliczka, Proc. Asia!. Soc. Bengal, p. 108, 

figs. 1-4. 
1878. C1'emnoco1lchus, Blanford, J01l1'1Z. As. Soc. Bengal, XXXIX (ii), 

p.10. 
1887. Cremnocoltchus, Fischer, COl1chyliologie, pp. 708-709_ 

We have no doubt that Blanford and Stoliczka were right 
in referring this genus to the family Littorinidae. Blanford says 
(lac. cit. 1863): "Every character of shell., operculum and animal 
with the one exception of the pUlmoniferous sac admits of the 
position I have assigned to it amongst the Littorinidae." As 
Stoliczka has shown, the gill is present, and the branchial cham­
ber is less like that of the Pulmonata than Blanford imagined. 
The osphradium is present, but much reduced and almost papilli­
form (pI. iv, fig. 3). As to the origin of the genus, which lives 
on inland cliffs kept moist by the spray from waterfalls) we can 
add nothing to Blanford's statement. "No question can exist as 
to the \Vestern Ghats having been formed from a marine cliff in 
comparatively recent geological times. Whether Cremnobates be 
a lineal descendant of the Littorinas or Fossars then inhabiting 
the coast may perhaps not be an unfair subject for speculation." 

A species has since been described from French Indo-China, j 
but the shell differs considerably from that of the Western Indian 
forms, and nothing is knotvn of the soft parts. 

L Bavayet Dautzenberg, JOUI'It. de COllc/tyliologie, XLVIII, pp. 116, 449. 
pI. x, fig. 10 (1900). 
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Cremnoconchus syhadrensis (Blanford). 

(Plate IV, figs. 2-4). 
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Two types of shells occur in a large series from the cliffs at 
Khandalla. The commoner of these agrees well with Blanford's 
figl1re (op. cit., r863, pI. ivL but in a few specimens the upper 
surface of the body-whorl is flattened and grooved much as in the 
same author's var. canaliculatus of C. con,ic'11.s. 

We have nothing to add to Blanford's description of the 
external characters, but his account of the branchial chamber is 
incorrect. As sho\vn in fig. 3, a well developed gill is present. 
The orifice of the chamber bears a certain resemblance to that of 
the Pulmonates and can be completely closed. It appears, how­
ever, that the cavity is alway~ filled with water and not air (see 
p. lIg), and the roof is not highly vascular. 

The radula (fig. 4, pI. iv) is that of a typical Littorinid. It 
is very long and narro\v, but the tooth-formula is in our opinion 
I. 2. I. 2. I. i\ll the denticulations are very broad and rather 
blunt. 

Khandalla appears to be the original loc ality of this species, 
and Blanford states that it is only found in the Western Ghats, 
-in the neighbourhood of Bombay. 

Family AMPULLARIDAE. 

Genus Ampullaria t Lamarck. 

Only a single species is represented in the collection. 

Ampullaria nux t Reeve. 

(Plate V, fig. 8). 

1856. A.mpullaria nux, Reeve, Con. leo,."., X, Ampullaria, pI. xxviii, 
figs. 132a, b. 

Reeve in describing this species noted the peculiar develop­
ment of the columellar callus, which forms a flat ridge nearly 2 mm. 
in diameter. This and the small size of the shell are probably 
correlated with the unusual habitat, for A. nux, unlike ·any other 
species of the genus with which we are acquainted, inhabits small 
mountain streamlets, in which it is important for it to be able to 
cling as tightly as possible to snlooth rocks in rapid-running \vater. 
A single living specimen was obtained on the hill above Khandalla ; 
it was clinging to the rocky margin of a small pool immediately 
below a waterfall. Numerous more or less broken shells were 
observed in the same streamlets. 'Ve figure the radular teeth of 
this specimen (fig. 8). 

'the operculum is long, rather narrow (13-3 mm. long by 8'S 
mm. in a shell with the apex eroded 21 mm. long) ~ thin and slightly 
transluscent. The inner margin is practically straight, the outer 
margin strongly convex; its horny epidermis is thin and of a 
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brownish colour;· the nacre outside the muscular scar is tinged 
with lilac. The sculpture of the scar somewhat resembles that on 
the operculunl of A. winkleyi (Pilsbry), 1 being concentrically striate 
on the columellar side. 

Hanley and Theobald record this species from Bhor Ghat, 
which is within two miles of Khandalla; we have seen a series of 
dead shells from a small stream at Igatpuri in the N asik district. 

Family UNIONIDAE. 

A large number of fish, belonging to several distinct species, 
from the Limnocnida pool at Medha were found to have glochidia 
of this family embedded in their fins. Unfortunately in the 
present state of our knowledge it is not possible, except in a few 
cases recently dealt with by one, of the present authors} to identify 
larval Indian U nionidae. 

Genus Parreyssia, Simpson. 

This genus is represented in our collection by two species from 
Medha, one of them a common form, the other apparently new. 

Parreyssia cylindrica t sp. nov. 

(Plate IV, figs. 6, 7). 

A small species closely allied to P. /avidens (Benson), but 
with a much broader and lower shell than any of the varieties of 
the latter. 

Shell moderately small and thick, transverse-ovate, sub-cylin­
drical, with the umbo rounded and by no means prominent in un­
worn shells; dorsal margin nearly straight, anterior margin broadly 
rounded. Umbonal region sculptured with numerous low corrugated 
ridges which tend to run together to form V-shaped prominences; 
towards the posterior margin of· the shell these ridges are transverse 
and curved; they extend downwards in a more or less distinct 
fashion, and even in old shells can l;>e traced almost to the lower 
margin. Periostracum coarse, irregularly striate transversely, of a 
brownish colour, darker in older shells than in young ones, not at 
all polished. Nacre with a strong rosy- pink tinge. Hinges much 
as in P. /avidens but less strongly developed. Pseudocardinal 
teeth prominent, strongly ridged, divided on both valves by a 
deep groove which slopes forwards and downwards. Lateral teeth 
slender but prominent, of considerable length, obliql1e, slightly 
arched; two on each valve, a vestigial tooth present in the form 
of a low ridge below the anterior part of the main lateral tooth on· 
the right valve. Muscular inlpressiolls strongly developed, oval or 
s ub-circu1 ar . 

1 Proc. Acad. Nat. Sci. P/i£ladelphia, LIII, p. 189, pI. v, figs. 2, 3 (1901 ). 
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The measurements of four specimens are as follows :-
Length. Height, Thickness. 

I 44 mm. 25'S tnm. I8'4 mm. 
2 35'1 mm 2I mm. I3'2 mm. 
3 •• 22'5 mm. 13'6 mm, 9'4 mm, 
4 I7' 2 mm. IO mm. 6'9 mm. 

Type-sp·ecimen.-No. M I1398/2 in the register of the Zoologi­
cal Survey of India (Indian Mu,seu1n). 

Locality,-Yenna River, Upper Kistna watershed, at Medha; 
common, with p, corrugata, in the pool in which Limnocnida indica 
occurs. 

Parreyssia corrugata (Muller). 

This species is even commoner in the Yenna River at Medha 
than the former one. The shells, which are much eroded, vary 
greatly in sbape, some being much broader and less tumid than 
others. The external sculpture is always strongly but irregularly 
developed. The colour of the periostracum is dull browni~h or 
greenish, and the nacre has a strong salmon-pink tinge. 

The measurements of three specimens from Medha are as 
follows :-

I 

2 

3 

Length. 
43'2 mm. 
37 mn1. 
30 mm. 

Height. 
Ig'I mm. 
17'4 mm. 
14'6 mm, 

Thickness. 
29'S mm. 
28'4 mm. 
23'I mm, 

Genus Lamellidens t Simpson, 

This genus is represented in the collection by two varieties of 
the commonest Indian species, L. l1zarginalis. 

Lamellidens marginal is (Lamarck). 

There is a single small valve of this species, in rather bad 
condition, from the Medha River. 

Lamellidens marginaJis var. cylindrica (H, and '1'.). 

(Plate IV, fig_ 5). 

1876. (UJlio marginalt.'s var. cylindrica, Hanley and Theobald, Conch. 
Ind" p. 2l1, pI. )tliv, fig.!. 

We assign to this variety with some doubt a series of shells 
from the Igatpuri reservoir in the Nasik district (alt. 2,000 feet). 
On the whole they resemble the figure in the Conch, Ind., but are 
considerably smaller and have the anterior margin less broadly 
rounded and the posterior dorsal margin a little more elevated. 
The shell-substance has a distinct salmon-pink tinge and the epi­
dermal membrane is translucent olivaceous with obsolescent dark 
radiating lines, The outline is very like that of L. mainwaringii, 
Preston, but the valves are much lnore inflated, there are differ-
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ences In the dentition and the colour of the nacre is totally 
different. The outline is broader than that of L. consobrina (Lea), 
the shell much thinner, the epidermis paler, the pseudo-cardinal 
teeth smaller and less prominent and the laterals straighter. 

The measurements of four shells are as follows:-
I~ength. Height. Thickness. 

I 56.5 rom. 30 mm. 18'7 mm. 
2 53'4 mm. 28'6 mm. 18 mm. 
3 52 mm. 27'6 mm. 18 mm. 
4 51 '8 mm, 27'5 mm. 17'8 tnm. 

" Not uncommon in shallow muddy bays,many specimens found 
in damp mud (after a night's light rain) in a drying creek. Some 
of these were a considerable distance from water, bllt they were in 
an active condition. These individuals were observed lying hori­
zontally dorsal side uppermost ilJ. shallow and narrow grooves in 
the mud some four or five inches long and not quite deep enough 
to contain their shells. Probably they had been buried deeper in 
the mud and had COll1e to the surface owing to the rain. When 
placed in a jar of mud they sank to the bottom and there lay 
horizontally" (field notes). 

VII. AQUATIC AND SEMI-AQUATIC RHYNCHO'£A FROM THE 

SATARA AND POONA DISTRICTS. 

By C. A. P AlVA, Assistant J Zoological Survey 01 India. 

Specimens of the following species were collected by Dr. N. 
Annandale ill the course of his tour :-

FAM, HEBRIDAE, 

Hebrus bombayens£s, sp. nov. 
FAM. HYDROMETRIDAE. 

Hydrometra vittata, St~I 
Rlzagovelz'a nz'gricans (Burm.). 
Onychotrechus rlzexenor, Kirk. 
Ptilomera laticaudata (Hardw,). 
1lfetrocoris stali (Dohrn.). 

F AM. REDUVIIDAE. 

Pirates arcuatus (St~I). 

F AM. PELOGONIDAE. 

Pelogonus marginatus (Latr.). 

FAM. NEPIDAE. 

Laccotrephes ruber (Linn.). 
Laccotl'ephes grz'seus, Guer. 

FAM, NAUCORIDAE, 

Heleocort's elongatus, lVIontand. 
H eleocoris obliquatus (Spin,). 
Naucoris sordidus, Dist. 

FAM. N OTONECTIDAE. 

Enitlzares templetoni (I{irby). 
Enithares lactea, sp. nov. 

FAM. CORIXIDAE. 

Cor£ia hieroglyphica, Duf 

Family HEBRlDAE. 

Hebrus bombayensist sp. nov. 

(Plate III, fig. 6). 

One specimen from surface of a slnall pool at the edge of the 
river at Medha, ca. 2,200 feet, Venna Valley, Satara district, 27·ii· 
·4·-iii-1918 and five specimens found running and flying on vertical 
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rocks covered with damp algae at the edge of a waterfall at 
Kbandalla, ca. 2,500 feet, Poona district, 6- Io-iii-19 lB. 

The description is taken from t,vo carded specimens from the 
latter locality. 

Black with greyish-white and golden pubescence; apical 
margin of head, a spot before each eye and the basal margin more 
or less greyishly pubescent; antennae ochraceous, apically darker, 
first joint stout, longest, shorter than any two joints together, 
second joint shortest, widened at apex and tapering towards base, 
third and fifth jO'ints subeq ual, longer than fourth, the three 
apical joints slender; head slightly tumid above, gently sloping 
towards the apex; lateral projections at bases of antennae pointed; 
disk of vertex with two shallow longitudinal grooves united 
posteriorly and extended as one to basal margin of head; prOllO­
tum with two shallow depressions on each anterior lateral area, 
and a central longitudinal depression on disk; a line of deep 
punctures on each side of the central depression and also on the 
basal margin of the pronotum; the depressed portions of the 
pronotum in fresh specitnens are greyishly pubescent; scutellum 
with its basal area gibbous, beyond which it is foveate as far as 
apex; a short central longitudinal carina on depressed portion; 
clavus and corium covered with short golden pubescence; a large 
subtriangular patch at base of clavus and three spots on membrane 
arranged in a triangle, white or greyish-white; the outer spot on 
the membrane transverse, widening inwardly, the other two near 
the inner margin are rounded; legs ochraceous. 

Length 1-75-2 mm. 
Type_ No. 8048/H.I.,in the collection of the Zoological Survey 

of India. 

Family HYDROMETRIDAE. 

Hydrometra vittata, Stal. 

One specimen from a small pool at the edge of the river at 
Medha and another from the edge of a waterfall at Khandalla. 

A very common species and probably found all over India. 

Rhagovelia nigricans (Burm.). 

Two apterous specimens from under a rock at the edge of a 
stream at Khandalla. 

As far as the Indian fauna is concerned this species has been 
recorded from Travancore and Ceylon and it is represented in our 
collection from Pinjore, Patiala State, base of Simla Hills, W 
Himalayas; 'rura and Ganool River, Damalgiri, Garo Hills, Assam; 
Sanjai River, Chakradharpur, Chota Nagpur, 8- Io-ii-I8, "In 
large numbers under the shelter of a rock in the stream. N. A." 
We have also specimens from the mouth of the Jordan, Tiberias, 
and the plains of Gennesaret, Palestine, collected by Dr. Annan­
dale. It appears to be very widely distributed_ 
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Onychotrechus rhexenor, Kirk. 

(Plate III, figs. 8, 8a) 

[VOL. XVI, 

A number of specimens were found running and leapin~ on 
vertical rocks covered with damp algae at the edge of a waterfall, 
and two specimens were taken from a rocky stream at Khandalla. 

This species has hitherto been recorded only from S. India; 
Kanara (colln. Distant). 

Ptilomera laticaudata (Hardw.). 

Three specimens from the surface of small streams at· Khan .. 
dalla. 

Metrocoris stali (Dohrn). 

A number of specimens from the surface of small pools at the 
edge of the river at Medha and two from small rocky streams at 
Khandalla. 

This and the preceding species are widely distributed. 

Family REDUVIIDAE. 

Pirates arcuatus (Stal). 

Three specimens from under stones at the edge of a stream, 
Khandalla. 

Not an uncommon species. 

Family PELOGONIDAE. 

Pelogonus marginatus (Latr.). 

One specimen from the edge of a stream at Khandalla. 
Within our limits the distribution of this species extends from 
Nepal to Ceylon and from Bombay to Burma. 

Family NEPIDAE. 

Laccotrephes ruber (Linn.). 

One specimen from a small pool at the edge of the river at 
Medha. 

Laccotrephes griseus (Guer.). 

One specimen from same position and locality as the last. 
Both these species have a very wide distribution. 

Family NAUCORIDAE. 

Heleocoris elongatust Montand. 

A number of specimens from small rocky streams at Khan­
dalla. d Very abundant, running about on and under stones 
below water and swimming when disturbed. N. A." 
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Recorded from Paresnath, 2,500 feet, iv-09, Bihar; l\tlathe­
ran, Bombay and "lndes Orientales." Also obtained by Dr. 
Gravely from the following localities in the Bombay Presidency:­
Pophli, Vashishti Valley, Ra tnagiri d.istrict ~ c. 400 ft. , I -2-V-

1912 ; Tambi, Koyna Valley, S'::ltara district '. c. 2, roo ft., 24-26-
iV- I 912 ; and Nechal, W Ghats, Satara distrIct, c. 2,000 ft., 30" 

iV- I 9I2 . 

Heleocoris obliquatus, lVlontand. 

A number of specimens in various stages of developtuent 
from small pools at the edge of the river at ~redha. Also found 
clinging to the lower surface of stones in stream, Sanjai River 
Chakradharpur, Chota Nagpur. Previously recorded from Botnbay 
and Lower Burma. This species was also obtained by Dr. 
Gravely at Medha in April, 19I2. 

N aucoris sordidus, Dist. 

A single specimen from a stnall rocky stream at Khandalla. 
This species has been recorded from the Calcutta tanks, and from 
Kerumaadi, S. end of Vembanaad Lake, Travancore, 6·xi-08 
(N. A.). 

Family NOTONECTIDAE. 

Enithares lactea, sp. nov. 

(Plate III, fig. 7.) 

Described from a single specimen from a small pool at the 
edge of the river at Medha, Satara district. 

Head, pronotum, scutellum and hemelytra milky white; 
vertex of head tinged with pale orange yellow a sonlewhat large 
orange yellow spot just below apical margin of vertex; a faint, 
shallow, longitudinal groove within the margin of each eye, not 
extending beyond the middle of the vertex; eyes greyish, with 
light purplish reflections, con verging towards their bases; length 
of vertex about equal to its greatest breadth at apex, shorter 
than the pronotum, which is shining almost smooth and with a 
few, very nlinute, scattered puncture3; foveately excavate an­
terior pronatal angles more or-less fuscous; length of pronotum 
at centre less than half its greatest breadth; scutellum much 
broader at base than long, with a distinct transversely impressed 
line near basal margin; corium nearly as long as head, pronotum 
and scutellum together; emboliutn tinged with very pale yellow, 
a dull f1.1sCOUS spot at its basal angle; body beneath dull white; 
two small contiguolls spots on centre of face, lateral margins of 
face below eyes, ma.rgins of clypeus, linear markings on trochan­
ters and on the hind felnora beneath, and segmental spots on 
underside of connexivum dark castaneous; ventral longitudinal 
carina of abdomen fringed with long black hairs, a fringe of paler 
hairs on lateral margin of abdomen; intermediate femora with a 
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strong tooth near apex, hind tibiae about twice the length of the 
hind tarsi, deeply grooved beneath with a fringe of fine black 
hairs inside groove; hind tarsi also fringed with black hairs 
beneath. 

Type. No. 8064/H.1. in the collection of the Zoological Sur-
vey of India. 

This species is very closely related to E. indica and E. paiv-ana 
from which it differs chiefly in the total absence of any black 
markings on its upperside; the transversely itnpressed line near 
the base of the scutellum is sufficient to differentiate it structurally 
from any allied form. 

Enithares templetoni (Kirby). 

'fhree specimens from small pools at the edge of the river at 
IVledha J and three from small rocky streams at Khandalla. "Dives 
under water and clings to stones some inches below the surface. 
N. A." Evidently a very widely distributeo species. Represen­
ted in the collection of the Zoological Survey of India from 
various localities in the Western Hitnalayas, Bombay Presidency, 
Ceylon and Southern Shan States. 

Family CORIXIDAE. 

Corixa hieroglyphica t DuL 

A nlunber of specitne115 frotn small pools at the edge of the 
river at l\iedha. 

VIII. SPONGES FROM THE SA'l'ARA AND POONA DISTRICTS AND 

FROM CHOTA (CHUTIA) NAGPUR. 

I have already discussed Spongi1!idae from the Satara district 
in my paper on the sponges of the Malabar Zone (Rec. Ind. Mus. 
VII, pp. 383-397: 1912) and have referred to specimens from the 
Poona district in an earlier paper (ibid, VI, pp. 225, 2~6: 1911 ).; 

t)ut when I wrote these papers I had not visited the districts 
myself, and observa tiOll of sponges in the natural surroundings. is 
always important. The species that- inhabit the beds of rocky 
streams are of particular in terest, and I am now a ble -to compare 
those that do so at Medha \vith· those found in a very similar 
stream at Chakradharpur in Chota Nagpur near the centre of 
Peninsular India. I have not yet found any sponge in a small 
mountain torrent such as those at Khandalla, in which food is 
probably deficient; but ,,,hen these streams are dammed to form 
ponds in which aquatic vegetation gro\vs up 1 sponges soon make 
their appearance. 

So far as my experience goes, SpongilUdae that grow on the 
rocks of Indian strea.ms are al\vays encrusting forms., Massive 
sponges would be in danger of destruction in flooils .. and although 
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the lax branches of Spongt"lla lacustris may be observed hanging 
in the water of placid streams such as the Isis at Oxford, the only 
branched form frOtll running water that I can call to tnind in the 
tropics is the South American U ruguaya, in which the skeleton is 
of coralline hardness. In the creeks of the Gangetic delta 
Spongilla alba may seem to he a branched form even when the 
water is moved by sluggish currents.- It is not really so, but an 
encrusting sponge covering the roots or stems of grasses. 

The sponges of Indian strealns vary considerably both in 
external appearance and in internal structure. As a rule they are 
either of a vivid leaf-green colour or of a dense purplish-brown or 
black. They may be either soft or extremely hard; they usually 
spread over considerable areas, but are sometimes confined to 
pockets in- the rock. Their colour, whether black or green, is due 
to the presence of large numbers of minute organized bodies in 
their celis. These bodies probably represent in all cases a stage 
in the life history of a microscopic alga, but whether the green 
corpuscles are all specifically identical we do not know, and 110 

investigation has been made of the purple corpuscles which cause 
the darker colour. Black or brown sponges occur together with 
green ones and though their colour has no generic significance, it 
appears to be, in spite of its quasi-parasitic origin, of specific 
inlportance. 

All the green sponges from rocky streams with which I am 
acquainted have a peculi:lr type of circulatory system that is often 
to be found in thin encrusting sponges, not only among the Spongil­
lidae but also in several marine Tetraxonid families. In this type 
the pores, which are usually of relatively large size, are arranged 
in more or less circular groups immediately over the mouths of 
relatively wide inhalent canals, which run vertically downwards­
to near the base of the sponge, giving off lateral channels which 
convey the incoming water to the ciliated chatnbers. 'l'he 
exhausted water returns through other channels of similar calibre 
to the surface of the parenchyma, '\vhere it ,enters relatively wide 
horizontal canals that ramify inlmediately below the dermal 
membrane, which forms their roof. Each system has an osculum 
situated near the centre of these ramifying channels. It is never 
of large size and is always protected by a conical dermal collar, 
w~ich is highly contractile and disappears in preserved specimens. 
This type of circulatory system is found alllong marine sponges 
that encrust rocks in shallow water and is by 110 means peculiar 
to green species; among the Spongillidae it is also found in almost 
colourless lacustrine species that gro\v near the edge of lakes on 
the lower surface of stones. Its development has no taxonomic 
significance but appears to be correlated with gro\vth in the form 
of a thin layer on slnooth surfaces in situations in which there is 
considerable movement in the water and danger from the accumu­
lation of silt. 

1 collected specimens of the following species in the Satara 
and Panna district::; and in Chota Nagpur:-
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5 pongilla laC11stris var. prolilerens, .t\nnand. 

S. c£nerea J Carter 

S. perviridis, Spa nov. 

S. cralerilor1nt"s, Potts 

S. sumatfalla, \\Teber 
S. s'tl"natrana var. rzvularis, nov. 

S. sumatrana var. centrali s, nov. 

S. carteri, Carter 

COyvospongilla ultima var. spinosa, Annand. 

[VOL. XVI, 

Artificial pond 
at Khandalla 

Streams near 
Ch akradharpur 

Stream at Me-
dha: rocky ·ar­
tificial pools in 
Sa tara fort and 
at Karla in the 
Poona district. 

A rtificial pond 
at Khandalla. 

Well at Medha. 
Stream at Me­

dha. 
Stream at Chak­

radharpur. 
Reservoir in the 
Sa tara fort._ 

Stream at Me­
dha. 

Of these species I need only discuss -'-';. cinerea, S. perviridis 
and S. SU1natraha with its varieties. ' 

Spongilla (Euspongilla) cinerea, Carter. 

(Plate VI, figs. I, ra, Ib). 

1911. Spollgilla cinerea, Annandale, Faun. Brit. Ind., Fresh'w. Sponges, 
etc., p. 79, fig. 10. 

This sponge, which appears to be very tare, has been known 
to me until recently merely from Carter's description, from a 
dried schizo type of the original specimen from a tank at Bombay 
and from some very imperfect material from Nasik. Living speci­
mens \vere, however, obtained by Dr. Gravely a~d myself in 
Chota Nagpur some months ago and I am tlOW able to differentiate 
from Carter's species a closely allied form (here described under 
the name S. perviridis) that I formerly believed to be a mountain 
phase of it. 

S. cinerea may be distinguished from all other species of the· 
subgenus Euspongilla yet known by three characters :-

(I) Its dense purplish-brown or black colour. 
(2) Its very finely spinose or subspinose skeleton-spicules. 
(3) The great regularity of its skeletal structure. 

To take these characters in order. The colour is due to the 
presence in· the cells of both the parenchyma and the dermal 
membrane 1 of minute organized bodies resembling the green 

1 This is also the case in COY'1-,ospollgilla ultima Yare sp 'in osa. 
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corpuscles of many freshwater sponges in structure but of a deep 
purple colour, which is not soluble in spirit. 

The spinosity of the nlegascleres is so faint that it is apt to 
escape notice altogether unless they are examined under a very 
high power of the microscope. The tips are smooth. 

The regularity of the skeleton is due mainly to'the compact 
formation and large number of the primary radiating or vertical 
spicule-fibres, which run upwards through the sponge for consider­
able distances without branching and are joined together by much 
less regular cross-fibres or by groups of spicules. The vertical 
fibres contain a considerable amount. of binding substance. 

The gemmules are small and very numerous in all the speci­
mens I have examined. They have a thick pneumatic layer in 
which the air·spaces are very minute, and a slender, straight, pro­
jecting foraminal tubule. 

In February: 1918 Dr. Gravely and I found specimens at two 
localities in the Singbhum district of' Chota Nagpur, in a rocky 
stream close to Chakradharpllr and in a pool of muddy water~ 
evidently part of a sluggish stream in the rains, on the road be­
tween that place and Chaibassa. 

At Chakradharpur the sponge was growing on the rocky bed 
()f the stream in clear running water. It was essentially of 
encrusting habit but in little pockets in the rock showed a ten­
dency to adopt a cushion-like form and was then a'centimetre or 
more thick. The oscula were small on the flat rock but in the 
pockets become larger (about 5 mm. in diameter). In all cases 
they opened into wide vertical exhalent canals and horizontal 
subdermal exhalent canals were absent. The sponge, was very 
-soft and of a deep purple-brown colour. OUf specimens from a 
pool on the Chaibassa road V\'ere attached to the lower surface of 
bricks at the base of the piers of a bridge. They had a cushion­
ltke form and were harder and blacker than th6se from the stream. 
Their oscula were small and branching horizontal exhalent chan­
nels were conspicuous on the surface of the parenchyma. 

Spongil1a (Euspongilla) perviridist sp. nov. 

(Plate VI, figs. 2, 2a, 2b). 

1912. Spongz'Ua cinerea, Annandale (nec Carter), Rec. Illd. lUllS. V II, 
pp. 137, 387. 

This sponge, though closely related to S. cinerea, can always 
be distinguished by the following characters :-

(1) Purple corpuscles are absent from both parenchyma 
and dermal membrane and are replaced in the former 
only by green corpuscles. 

(2) The skeleton-spicules are more distinctly spiny, but also 
have smooth extremities. 

(3) The skeleton is much less regular. 
(4) The oscula are always small and surrounded by radiat­

ing exhalent channels. 
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Type-specimen.-P 59/ I Zoological Survey 0/ India (Ind. Mus.). 
Distrib1ttion.-I have examilled specimens from the Kumaon 

lakes in the Western Himalayas as well as from the Koyna and 
Yenna rivers in the Satara district and from artificial reservoirs in 
the Satara fort and at Karla in the Poona district. At the last­
named place I found the su rface of the \\yater densly covered with 
gemmules from dried sponges exposed on rocks. 

Spongilla (Stratospongilla) sumatranat Weber. 

1890. Spollgilla sU1J'latrana, Weber, Zoot. E1'gebn. Niederl. Ost.-Ind., I, 
p. 38, pI. iv, figs. 6-10. 

S. sumatrana has not hitherto been recognized as occurring in 
British India, though reported from both Sumatra and the Nile. 
In describing S. indica and S. gravelyi I pointed out their close 
relationship to this species, but in the absence of linking forms was 
obliged to regard them as· specifically distinct., Linking forms 
have, however, now been found and specimens of the forma typica 
discovered in Indian territory. The species seems to be an ex­
tremely plastic one and at least five varieties may be recognized. 
The species as a species must, therefore, be defined in somewhat 
general terms. I believe that the following description should be 
adequate. 

Sponge thin and encrusting, of a bright green colour except 
when in deep shade or very muddy water, with small oscula and 
horizontal ramifying subdermal exhalent channels, with a hard but 
very friable skeleton formed of large numbers of macroscleres 
without well-defined spicule-fibres, with short slender macroscleres 
the majority of which are spiny, with slender amphioxous or 
amphistrongylous free microscleres that are always densely covered 
with short spines and are usually abundant in the dermal mem­
brane, with short, compact amphistrongylous gemmule-spicules 
also covered with short spines; gemmules small, spherical, covered 
with a single layer of microscleres arranged Inosaic wise in a single 
layer in an outer horny membrane, with a short, nearly straight 
foraminal tubule. 

forma typica. 

In this form the skeleton-spicules are sharply pointed and 
irregularly spiny; there are two kinds of free microscleres, one 
larger and more sharply pointed than the other; the gemmule-spi­
cules are very short and stout, uniformly spiny and either straight 
or slightly curved. The gemmules are free. The skeleton is very 
compact. 

The form was described from Lake Singkarah in Sumatra. I 
found small patches of dried sponge on the walls of a well at 
Medha that agree with a co-type sent me by Prof. Max Weber. 
The nilotic variety described by Weltner 1 seems to' differ from the 

I "Die Coplenteraten und Schwamme des S(issen Wassers Ost-Afrikas " in 
Mobius' Ost.-Afrika, IV (1908). 
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forma tYPica merely in slight differences in the measurements of 
the spicUles. 

var. rivularis, nov. 

(Plate VII, fig. 2). 

The skeleton-spicules are stouter and as a rule less sharply 
pointed than ill the forma typica; the gemmule-spicules are rela­
tively longer, more variable and often nl0re irregular in outline; 
the skeleton is less compa<;t; the gemmules are either free or 
fixed by means of their outer spiculiferous coat at the base of the 
sponge. 

Type-specimen.-P 66/r Zool. Survey oj India (Ind. A/us.). 
Locality.-Rocks in the river Yenna at l\iedha. 
I could not distinguish living specimens from S. perviridis, side· 

by side with which they were growing. 

var, centralis, nov. 

(Plate VI, fig. 3; plate VII, fig. I). 

11he skeleton-spicules, though remaining long and relatively 
slender, are for the most part distinctly blunt at the tips. Other­
wise the form resembles thee var. rivularis. 

Type ... specimen.-P 7I/I, Zool. Survey 01 India (Ind. Mus.). 
Locality.-Rocky bed of a stream at Chakradharpur, Chota 

Nagpur. 
var. indica t Annandale. 

(Plate VIr, fig. 3). 

1908. Spollgilla z'l1d;ca, .Annandale, Rec. Illd. ilfus., II, p. 25, figs. I, 2. 

1911. Spongilla indz'ca, id" FaUll. Brit Illd., tom. cit., p. 100, fig. 17. 

Most of the skeleton-spicules are blunter and shorter than in 
the last variety; the gemmule-spicules are on an average much 
smaller and more slender; the skeleton is more compact and the 
gemmules are as a rule fixed at the base of the sponge. 

Localities.-Nasik and 19atpuri in the Nasik district, Bombay. 

var. gravelyi t Annandale. 

1912• Spongilla gravelyz', Annandale, Rec. Ind. Mus., VI I, p. 385, fig. I. 

The skeleton-spicules are relatively long, slender, sharply 
pointed and sparsely spined; the gemmule-spicules have a pecu­
liar curvature and are often knobbed at the end; the gemmules 
are free. 

Locality.-Koyna river at Taloshi, Satara district, Bombay. 
In distinguishing these varieties reference should be rna de to 

the figures here reproduced or cited. I have avoided giving 
detailed descriptions as it is possible that intermediate forms exist 
and it seems best in dealing with the varieties of a plastic species 
not to be too exact. 



EXPLANATION OF PLATE I. 

Frog and Fish from BOlnbay Streams. 

Ixalus bombayensis t sp. nov. 

FIG. I.-Type-specimen (adult male) from N. Kanara, X 2. 

Nemachilus evezardi, Day. 

FIG. 2.-Adult specimen from hill streamlet at Khandalla (nat. 
size). 

, , 2a.-Ventral surface of head and chest of same specimen 
(enlarged) . 

Nemachilus anguilla, sp. nov. 

FIG. 3.-Type-specimen (adult male) from the R. Yenna at Medha, 
X 2. 

Psilorhynchus tentaculatus, sp. nov. 

FIG. 4.-Type-specimen from hill streamlet at Khandalla, X 2. 
" 4a.-Ventral surface of head and chest of same specimen 

(further enlarged). 

Gobius bombayensis, sp. nov. 

FIG. s.-Type-specimen from Medha (enlarged). 
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EXPLANATION ()F PLATE II. 

Indian species of Discognathus, etc. 

Discognathus lamta, Day. 

FIG. I.-Adult male from the R. Venn a at Medha (slightly re­
duced). 

, : la.-Ventral surface of head and chest of same specimen 
(slightly enlarged). 

Discognathus nasutus (McClell.). 

FIG. 2.-Adult male from Pachmarhi, Central Provinces (same 
scale as fig. I). 

" 
2a.-Ventral surface of head and chest of same specimen 

(enlarged) . 

Discognathus gravelyi, sp. nov. 

FIG. 3.-Type-specimen (adult male) from He-Ho, S. Shan States 
(same scale as fig. t). 

, , 3a.-Ventral surface of head and chest of same specimen 
( enlarged). 

Barbus jerdoni var. maciveri, nov. 

FIG. 4.-Type-specimen of variety (young) from R. Kistna near 
Satara (reduced). 
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Plate II. 



EXPLANATION OF PLATE III. 

Fish and Aquatic Rhynchota, mostly from Bombay Streams. 

Nemachilus anguillat sp. nov. 

FIG. I.-Ventral surface of head and chest (enlarged). 

Psilorhynchus tentacuJatus t sp nov. 

FIG 2.-Pharyngeal teeth (highly magnified). 

Barbus tor (Ham. Buch.)._ 

FIGS. 3, 3a.-liead of young specimen froIn the R. Kistna near 
Satara (about nat. size). 

Barbus mussul1ah, Sykes. 

FIGS. 4, 4a.-Head of young specimen from the R. Kistna near 
Satara (about nat. size). 

Barbus putitora (Ham. Bu~h.). 

FTG. S.-Adult specimen from Gauhati, Assam (much reduced). 

Hebrus bombayensist Paiva, sp. nov. 

FIG. 6.-Enlarged dorsal view of type-specimen from Khandalla. 

Enithares lacteat Paiva, sp_ nov. 

FIG. ?-01.ltline of dorsal surface (enlarged). 

Onychotrechus rhexel'lort Kirk. 

FIGS. 8, Ba.-Front and hind feet (enlarged). 

Gerris tristan, Kirk. 

FIGS. 9, 9a.-Front and hind feet (on same scale as figs. 8, ~a). 
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EXPLANATION OF PLATE IV. 

Freshwater Molluscs from Bombay. 

Limnaea acuminata var. nanat nov. 

FIG. I.-Photograph of type-specimens from Khandalla, X 4 

Cremnoconchus syhadrensis (Blanford). 

FIG. 2.-Living mollusc crawling 011 side of glass jar above water 
showing film of water it carries with it, opening of 
branchial chamber, etc.: enlarged. 

" 3.-Animal (2) ~emoved from shell and with the branchial 
chamber slit open to show gill {a} and osphradium (b) : 
enlarged. 

" 4.-Radular teeth (highly magnified). 

Lamellidens marginalis var. cylindricat H. and T. 

FIG .. 5.-Shell from reservoir at Igatpuri provisionally assigned to 
this variety (nat. size). 

Parreyssia cylindrica, sp. nov. 

FIG.6.-Type-series of shells from the R. Yenna at Medha (nat. 
size). 

FIGS. 7, 7a .-Enlarged view of hinge, etc. in the two valves of an 
ad ul t shell. 
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EXPLANATION OF PLATE V 

Radular teeth of freshwater molluscs from Bombay. 

The teeth of· the different fonns of Lilnllaea proceed in each figure from the 
ctntre outwards in the natural- order. Most of the lateral teeth are omitted, only 
the innermost one on each side being shown. Only a few of the Inarginal teeth on 
one side are figured. a = centrai tooth with innermost laterat tooth on either 
side. b = marginal teeth. 

Limnaea acuminata, Lamarck. 

FIG. I.-Teeth of the forma t'YP1:ca, X SOD. Specimen from Khan­
dalia. 

" 
2.-Teeth of the var. nana, X 500. 

dalla. 
Specimen from Khan-

Limnaea chlamyst Benson. 

FIG. 3.-Teeth, X 500. Specimen from Satara fort. 

Limnaea pinguis, Dorhn. 

FIG. 4.-Teeth, X 500. Specimen from Khandalla. 

Melania tuberculata (Muller). 

FIG. s.-Teeth, X 250. Specimen from Igatpuri, Nasik district. 

Melania scabra (Muller). 

FIG. 6.-~reeth~ X 250. Specimen from the Yenna R. at Medha. 

Paludomus obesa (Philippi). 

FIG. 7.-Teeth, X 250. Specimen from Khandalla. 

Ampullaria nuxt Reeve. 

FiG. B.-Teeth, X 75. Specimen from Khandalla. 
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EXPLANATION OF PLATE VI. 

Freshwater sponges from Bombay and Chota Nagpur. 

Spongilla cinerea, Carter. 

I.-Vertical section through middle region of skeleton with 
gemmules in situ, )( 30. Schizotype from Bombay I. 

la.-Typical skeleton-spicule, X 250. 

rb.-Part of same spicule, X 750. 

SpongiIla perviridis, sp. nov. 

FIG. 2.-Vertical section through middle region of skeleton, X 30. 
Specimen from Yenna R. 

" 2a.-Typical skeleton-spicule, X 250. 
" 2b.-Part of same spicule, X 750. 

Spongilla sumatrana var. centralis, nov. 

FIG. 3.·-Vertical section through skeleton, X 30. b = basal mem­
brane with microscopic algae. d = dermal membrane 
with free microscleres. Specimen from Chakradharpur. 
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EXPI/ANATION OF Pl,ATE VII. 

Spicules of Indian varieties of S p01agilla sUmatr{lna, Weber 

a = typical macroscIeres. b = other macroscleres. c = free microscieresL 
d = gemmule·spicules. 

FIG. I.-Spongilla sumatrana var. centralist nov., X 250. 
" 2.-Spongilla sumatrana var. rivularist nov., X 250. 
" 3.-Spongilla sumatrana var. indica, Annand., X 250. 
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V I ION A NEW S PEe IE S 0 F DIS COG N A­
THUS FROM ~rHB KANGRA VALLEY 

By B. PRASHAD, D.Sc., Superintendent 0/ Fisheries, Bengal 
Fisheries Laboratory, Indz'an Museurn, Calcutta. 

(Published by permission 0/ the Dl:rector 0/ Fisheries, Bengal). 

(\Vith two text-figures). 

The identification of the various Indian species of the genus 
Discognathus has always been a matter of great difficulty. The 
task has, however ~ been made much easier by the admirable treat­
ment of the subject by Dr. Annandale. This paper, of which I 
had the privilege of consulting the manuscript and the original 
drawings, is published in the present volume of the 'c Records" 
immediately previous to this note (pp. 1z5· 138). I atn also deeply 
indebted to Dr. Annandale for his valuable advice regarding this 
species of fish and for going through the manuscript. The speci­
mens of this fish were sent to me by L. Devi Ditta Mal of the 
Punjab Fisheries Department and to him also my best thanks are 
due. 

Discognathus kangrae, sp. nov. 

This species differs frotn the other Indian species of the genus 
in the proportions of the different parts of the body, in the shape 
and size of the mental disc, the situation of the eye, the shape of 
the tail and the dorsal fin. 

D. II (z/g). P. r6. V 9· A. 7 (2/5)· L.t. 34. L.t. 4/5. 
The total length is about 41 times the greatest depth of the 

body and less than 4 tinles the length of the head. The diameter 
of the eye, which is situated nearer the operculum than the snout, 
is contained a little less than 8 times in the length of the head. 
The interorbital space is slightly convex, about 3i times the diame­
ter of the eye. The snout has in the adult tnale a large number of 
tubercles, sonle with small conical spines, arranged in two to three 
rows on the lateral sides of the head. There is a fairly deep 
groove of a semicircular outline on the dorsal surface of the head, 
extending along the sides up to the nostrils, but there is no pro­
jection. The nostrils are large and pronlinent. The dorsal 
profile from the anterior edge of the dorsal fin is nearly straight 
up to the eyes, whence it suddenly slopes forwards; behind the 
dorsal fin the profile is slightly concave. The upper lip is fairly 
broad and the lower lip is very much enlarged with an ovoid 
mental disc. There are four barbels, the posterior pair at the 
margins of the mouth being much smaller than the anterior ones~ 
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The ventral surface is convex with scales extending forward on 
the chest in the form of a triangle. The pectoral fins are much 
shorter than the head and do not extend nearly to the ventrals; 
they are set obliquely on the sides of the body but much nearer 
the ventral surface than in some other species. The caudal fin is 
deeply forked; the two lobes are nearly of the same size. The 
dorsal fin originates further forwards than the ventrals and is 

FIG. I.-Discogllathus kangrae, sp. nov. 
Type specimen (adult male) from the Kangra Valley (slightly reduced). 

FIG. Ia.-Discognathus kangJ'ae, sp. nov. 
Ventral surface of head and chest of same specimen. 

much shorter than' the maximum depth of the body; the first 
u11branched ray is well developed but not ossified; the second is 
fairly thick., much larger than the first but like it not ossified· it is , 
shorter than the head. The specimens are of a uniformly bluish-
grey colour) the ventral surface being yellowish. 

The largest specimen measures 14 cm. in length. 
Type·-specimen.-F. ~~ 9 9 Zoological Survey of India (Ind. Mus.). 



I9I9·J B. PRASHAD: A new species of Discognathus. 

Locality.-In a hill-stream at J augal-khad, Kangra district, 
Punjab. Four specimens. 

The present species comes near D. lamta, but the shape of 
the snout, the body as a whole and the tail fin, the position and 
insertion of the pectoral fins and the structure of the mental disc 
are sufficient to mark it off as a distinct species. 

In Dr. Annandale's key (loc. cit.) the species would, be dis­
tinguished from the typical D. lamta and D. jerdoni by the length 
of the head being not more than one fourth of the total length. 





MISCELLANEA. 

BIRDS. 

Two interesting Albinos. 

Through the courtesy of the authorities of the Indian Museum 
two very interesting albino specimens of birds have been sent 
home to me for examination. 

The first of these is a very curious semi albino Red-vented 
Bulbul (Molpastes haemorrhous bengalensis). The whole head, fore­
neck and nape are white, a few of the anterior feathers edged black 
and others next to them again pale brown or greyish-brown. The 
bill is quite black, and the feet, though now discoloured, appear also 
to have been black in life. 

I should presume this to be a case of partial temporary 
albinoism, possibly started by the bird, a captive one, rubbing 
its head and neck against the bars of its cage in attempting 
to escape when first confined. The feathers of the forehead 
are edged with orange pink, this colour extending to some of the 
lateral crest feathers and the tiny orbital plumes and this is really 
the most remarkable featur~ about the bird, for this is red 
naturally in this Bulbul in these parts. I have examined the 
pigment very closely under a powerful glass but have no reason to 
imagine it to be artificial. 

The specimen No. 25456 was presented to the Indian Museum 
by Baboo Madhusudan Mullick. 

The second bird is a specimen of the comnlon Indiati l\rlyna, Acri­
dotkeres tristis, presented to the Museum by A. C. Tunstall, Esqr.) 
from Tocklai, Assam. This is an example of constitutional albinoisl1t 
as compared with accidental albinoisln in the Bulbul. The whole 
bird is white with the exception of the lores and feathers round the 
eye which are black as in a normal bird. Below the whole 
plumage is suffused with rufous buff and the chin, earcoverts and 
throat are dark and almost normal in tint; above the feathers 
of the head are tipped dull fulvous brown and those of the back, 
rump and upper tail coverts with the same but paler. The 
wing-quills are white-shafted but the rectrices have them dark. 
The bill and feet are yellow but appear in life to have been paler 
and more lemon yellow than in ·a normal bird. It is not ea y to 
say whether this specimen is los~ng or acquiring pigment; I incline 
to the former opinion as the wings which are newly moulted are 
all pure white. 

E. C. STUART BAKER, F.L.S., F.Z.S., M.B.O.U. 

Upper Norwood, 

IS-viii~I8. 




