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Cr,a,mbinae. 227, 229 
Cram'eria. amabilis 245 
Craterestra media, • 248 
Crepidobothrium 163, 164 

,articulatum 164 
tim a 16' 
firoi 163 
fix& 164 
punic a 164 
shipleyi 64 

Crieula. trifenestra.ta • 242 
OrocaUis tusciaria. • 239, 241 
Crocidolomia binot3lis 226, 227 
Crossocheilus. . • . . 194 
-crosso'ohilus latius 96, 97, 99, 101, 106, 

Cucallia umbralic.a, 
Culicidae 
Cnlicoides .. 
Cupha eryma.nthis 
Cupido sagittigera. 
Cusiala deeursaria 
Cybolomia. o8sealis 
Cyclodes amma. 
Cyclorchida 

t foteria 
OyclophyWdea. 
Cyclotella kutzi giana. 
Cygnus olor • 
Cytnatia, rogenhofen 
Cymbella cymbiformi:s 

emenbergi • 
helvetica. 
ventrieosa 

Cynthia. erot-a 
Cyprmus cirrhosus 

194 
247 

• " 113 
90, 91, 1003, 109 

2,51, 252 

• 

· 251 
239, 241 

227 
246 

• 151 
151, 152 

145 
102 
1.57 
,402 
93 

· 99 
93, '98, 101 

• 101 
:261,2,52 

· 193 
18itius 

Cypt'inidao 95, 
. • • 194 

96, 97, 99, 100, 101., 
103, 193 

Cyprinion . 194 
eapoeta 194 
fundulus 194: 
irregula,re .• 194 
m&~odom~ . IH 
miofophtha,lmnm. • 194, 195 
microphthalmum nikolskii. 196 
milesi 195 
tenUlladius 94 
w,a,tsoni 194 
watsoni belensi$ 194 

Oyro:sigma. acumloatum • • 103 
Cyrtogone nenia 249, 243 

Dana.idne • 
!lanais archippus 
Da'syhe ea ~ 

D 

• 255 
255, 2,56 

103 

Page. 
Da v,aineid&e. 145 
D&yaineinae • 145 
Deilephila hypothus 242 
Deinopa aspiln. 2.8 
Delias '. 254 

belladon& 254 
caeniu8. 254 

Dembea venulosella • 224 
Dendroeitt-a rufs, 146, 152 
DendrQIimU8 pini. 233 
Dendrouterina 151, 152 

t fovea. 152, 153 
Dentioula cr,s,s8ula. 96, 99, 101 
Depl"eSsaria angelic~lla. 215 
De.rma.leipa j no 247 
Desmo,g,a.ster 417 

doriae 4:1'7 
pianata. 4t7 

Diaptomus 05 
,s&linus 105 

Diasemia &ecalis 227 
Diatbrausta fulvi10eps • 225 
n° atraea, argentispa.rsa.lis '. 227, 228 
Dichocrocis punctiferalis 2~6 
Diohomeris marginell&. 217 
Dichrorampha ulicana ~21 
Dilepidinae • 149 
Dilipa morgi&na J51, 252 
Dilophodes eleg&n~ 239, 240 
Din~6& polyphaenaria. . 239 
Dioicoc6stidae 148 
Dioicoces'tus 148 

&ootylus 14:8 
aspera '. 148 
tfe'vita 1~ 14:9 
novae-guine&e • 14:~ 
na vae-holla.udia.e 149 
paronai • 1*9 

Diorchis • • 154 
8rouminata, 15', 159 
buhbode,s . 164 
flav6scens ui, 
inflata 154 

DiplurieUa loti •• 233 
Diphyllobothrtidae 163 
Diphyllobothriin,a,'6 163 
Diptera • 197 
Discognathiohtbys ros,sicU8 • 196 
Piscogoathus lamta • 195 

phryne .. 195 
rossiCU6 nudiventris 195 
r08sion8 phryne 195 
variabilis • ~ 196 

Dieoophora. tulUs, 255 
Dodona durg& 265 

'ovida ~ ,965 
Dolichopodidae • lQ4: 
Dorippe dorsipes • 27, '5~ 

fa.ohhino 27,1 60, 61 
faohhino aloocki 27, 51 
f,s,ce/hino typif'8I '. 51 
granulata. 51 

. llorippi<lae 27, 50 
Dorip,pinae. 27, 50 
Drastel'iu8 oolla;ris '9.1, 98, l lQO 
'f ~~'avldogeo~o • • • 14 
Draw'do, ~41.3, 414. 41.8, 438., .(l6, 476., 

477 



Drawida abscisa 
,aftinis 

lrultm. 

Page. 
420, 421, 429 
" '. ,414 
421, 423, 424 

• 44 
t ancisa 
barwelli 
bullata 
burcb,a"rdl 

• " . 4~4, 426 
42'6, 428, 429, 442, 465" 

466 
caerulea 42'9, 433 
* caerulearasilis • , 433 

Ic,aeru)ea,~ypioa.. 42,9, 433, 434 
cQMtricta 434, 439, 441 
doriae .. 413 
fiexa 436,438,439 
t fUCQ,sa. 430, ,439,441 
g..aoilis . 441, 484: 
hehoensis443, 445, 465 
Japonic& • 463 
japonica ordinata • • 46,3 
lacertosa 445, 447, 448 
lacertos,a, sepulta. ,, 447 
larcertosa 'typic a. '. .. ,445, 446 
longatria 420, 421~ 437, 439, 441, 

442, 447, 448,460, 463, 466, 471, 
472, 473, 474 

longatria deminuta 439, 454, 457 
Iongatriaplanata,. ·i52 
t longatria nana 461 
lo~gatria ordinata 45,3 
longa.tria. tortuQsa . . 457 
longatria, typica 420, 439, 448, 452, 

, 453, 454, 461, 473 
longatri& verrucosa " . 458 
t mol~sta, 463, 465, 477 
nepa.leMi,6 ,426, 42~ 
peguaua. 424, 466, 467 
rang'oonensis 468, 469 
l'ara 436, 469 
sepulta. 447, 448 
Ispissata . 471 
tumida, 437, 4,39,461,472,474 
tumida deleta, 474 
tumidatypic,a, " 472 
vulgaris . 424, 475 

Drepa,na f·a,lcataria, 234 
Drepanidae 234 
D.romiacea, 25, 26, 27, 28 
DL'omiidae .. 27, 2R 
Dryopidae .92,94, '96, 97, 108 
Dryops. • .92, 94, 96, 97, 108 
Duthiersia fimbriata 1,63 
Dys,eh 4rius .. . 96 
Dytiseidae 92, 94,96, 99, 100, 102, 103, 

- 108 

Eariasfabia 
Eatonisc,"" 

tertiaria 

E 

Ectropis c~epuscula,d,a, 
Erlw&l'dsina, - •. 
,Eidoph.A.sia messingi,ella 
ElacbiRtidae 
Elateridae '. 
Eloohista. a,rgentella 
Elymnias hypermnestra 

,singhala • 
Ematbeudes stramin,eUa 

• 244-
62" 63, 6' 

63,64 
2·~O 

• 73 
211, 2 2 

213 
• 91, 98, 100 

213 

256 
224 

Emmittie rubiginat& 
Endeomida.e 
Endotrichinae • 
Endiomts versicolor 
Endrosis lactella 
Enispe ,ey'cnus 
Enithares 

abbrevia.ta. 
indica 
inthll 
lactea • 
lineatipes 9,6, 98, 

. 

.'. '. XU} 

Page. 
239 
'234 
223 
234: 
215 

255., 259 
. Ill. 393 
,394:, 39,5, 396 
• • 395 
394, 395, 396 

395, 396 
99, 112, 393" 

394,395 
manda,l~:vensis 394, 395, 397 
marginata. 394,395 
p!Jivana 395, 396 
rogersi . 394, 395 
templetonii -,393, 394, 3'95 

EnmonoWa. capensis 246 
Enteromorpha 92, 94 
Entomogl'amm& torsa . • .247 
Enochrus '91, '92, 93, 94, 9,5, 108 

bieolor 108 
Enoplurus. 93, 108 

indica 102, 108 
Eois eir'cuitaria. 2,3'6 
Eophlebotomus 62, 63 

conneotens 63 
Epermenia. ,. 212 
Epermenia,dae • 212 
Ephemera 100, 110 
Ephemeroptera 90, 197 
Ephestia. eluteU& 222, 223 
E phyax,a, rose,aria ,~ • 239 
Ephydridae. lOst, 113 
Epienaptera ilioifolia 233, 23' 
Epicopi& ha.inesi 237 
Epipagistrisemalis 227 
Epipaschiinae 223 
EpisiUa. festiv& 247 
Epistor lugubris 2,42 
Eupithecnnae • 202 
Ep:itoxis ama.zoula 245 
Epunda nigl'a 247 
Erchcia oJ la.ria 246 
Erota ol"n&talis . • 926 
Erebus hierogypbica 246,247 
E emobia oohroleuca 248, 249 
Erotes stictious griscu8 10,3, 08 
EretmopU8 dissita 23'9, 240 
Erinnyis ella 242 
Erioora,nia 8·emipurpur,ella. • 208 
ErioorOiniid,a,o 201, 207, 257, 258, 261 
Er' opyga 'puerilis ~ 247 
Erosia birostrata 237 
Erygj.& apic,alia . 248 
Estigmene tenuistrigata ,244 
Ethmia, deocmguttoUa 213,214 
Eu hlc.mm& a,dmota 247 
Eublepharida.~ ,. . • 9, 1'6 
Euoosma. brunnichia.na. 220, 221 

ra.mella 220 
scopoUana. 221 

Eucosmidao 220, 258 
Eueymatoge s'o,abios,n,ta 24 t 
Eud&tnltB proton,.. 24{). 21)0 
Eultlpis athtuna:s • 2,51, 2G2 



xiv 

Eulocastraargentifrons 
Eulype hasta.t& 
Euma.eu6Ulinyas 
Eumiehtis roboris 
Eupha,ll~ss,a,mendic& 
Euphi& miata 
Euplexia lucipal'8. 
EuplQea mulciber 
Eupolyga8ter browni 
Eu pt~rote ita vicollis 
Eupterotidae 
EUl'hodope advenella 
Eurois prasina . • 
Eurrhypa.rodes bracteotalis 
Eurycus cressida 
Euscoti& inextricata. 
Eustroti& erectia 
Euthalia lepidea 

1",4&. 

Page
- 247 

238,,239 
250, 251 
• 247 
237, 239 

2,39 
249 
256 
418 

• '. 23,5 
234, 243, 259 

223 
• U7 
225, 226 

251 
247 
247 
252 

ma.gnolia 
Eutyphoeu8 413, 

. • 252 
414, 416,560, 691, 

596, 600, 601 
&nnul&tu8 561, 562 
,. aDnula.tus ~ompositu8 • 562 
&nnuie.tu typiCU8 562, 564, 566 
bibovis 416, 561, 565 
t bulla;tu8 561, 5'66, 586 
cQehlearis . ' 0'70 
cQnstrictus 561, 570, 572 
~XCaV&tU8 414, 561, 570, 572 
t falcifer. 561, 67,4, 576, '594 
foveatus413, 561, 562, 675, 676, 

577, 678, 581, 597, 698 
ham at us. 678 
b&status. .. 561, 679 
longiseta 561, 580, 581, 582, ,596 
long" seta. postremus '. 581 
longiseta typica, • ,681 
t m&cer 11 560, 582, ,583 
manipurensis 561, 583, 585, 594 
t marmorea.s . 561, 685 
t montanus 5'87, 6:S8, 589 
pegua.nus. 561, ,5'72, 588, 589, 

591,692 
561, ,692 p18lnatus 

pusiUulus .. 
quinq ue,pertitu8 
orlent&lis 
r&I'Us 
sejunctus 
.spinulosus 
t -strigosus 

Euxanthis aeneana. 
Euxoa porphricollis 
Evergestis stramillalis 
Evetria sylv6stranQ, 
Exaer,otia allis ella 

Faloo '. peregrinu8 
tinnu'neulus 

Feltia. 8ubgothi()& .. 
Filodes 'oostivitralis 
Fimbria.tia • 

fuoiolari8 • • 
1ntermedia • • 

675, 593, 594 
694 

· 687 
561, 582, 595, 596 
561, ,596, 599, 600 

576, 597, ,698 
560,598,600 

219, 220 

• 

• 
• 

• 2,47 
226,227 
220, 221 

215 

161 
147 

'. 61 
247 

• 22'6 
163 

• 153 
• 16' 

Page. 
Fimbriariinae l53 
Fodina, pallula. 248 
Fossa.rma • •• • 2, 8 
Fragillaris capucin81 • 98, 99 
Franoolinus p,intdeanU8 phayrei 151, 153 
Fulioa ,a,tra 154 
Fumes, comitella 230 

G 

G&lleria. ceriana 225, 226 
Gallerinae 226 
Gallerlinae 258 
Gal'r& 615 

latius '. 194 
montis·salsi 97, 99, 10l, 106 
r08sicus 1'95 

Ga.rrida.e 99 
Garrula.x leucQlophus 164: 
Gawena florens 241 
Ga,vara, velutina 231 
Gecko annamallensis 14 

ooeanicu8 . 12, 13 ' 
Gehyra 12., 13, 15 

laroteMi8 • 15, 16 
oceanica 13 
pacmcu8 12 
specifica • 12, l8 
yunMneMi8 • 15:, 16 

~kko • 15 
G~kkonidae • • 9, 17 
~leohia obscurella 21'7 
Geleohiadae • 217 
Geleohina obscurella 216, 217 

oitrina . . . • 151 
Geometridae 200, 202, 203, 204, 205, 

206, 237, 243, 259, ' 260 
G9l'ridae • 98, 100, 101, 10.2, 111 
Gerris f08sarum 102, 111 

,spinol&e 102, III 
tristan 10.2., III 

Gim& luis. 231, 232 
Glossiphonia • 105 

ntioulate. • 97, 105 
Glos8o&oolecinae • -601 
Glyphidrilu8 603, 604 

papillatus 603, 604: 
Glyphipteryoidae 212 
Glyphipt6rygidae • 21'9 
Glyphipteryx equitella 212, 213 
Glyptoaternumreticulatum 610 
Glyptothol~ax 615 
Gobio gobio • 196 

gobio lepidolaemus. 196 
Gomphonema ,subcl&vatum 96, 101 
Gomphus • 100, 111 
G,onatodes 10, 11, 12, 17 

affinis • 10 
africanus. '. 10, 11 
beddomei 'II .10, 11 
boulengeri •• 10 
diokersoni • 10~ 11 
f!'a~<7U8 •• 10 
lDdicus • 10, 11 
kendt\1li • • 10 
m(l~orotU8 • • • 10, 11 
m,YSOlODiia • " •• 10, 11 



Gonatodes nigridius • 
omatus 
8isparensi~ • . • 

Gonimbrarsia niotitaluB 
Gonospileia glyphioa 
Gracilari& 
'Graoila.ria.da.e 
Gracupiea. nigrieolUs. 
Gymnodaetylus pu chaUna 
'Gyrinidae '. 
Gyrtona proximalis • 

B 

Radena. ret" eulata 
Haloba.tes 
Hastirogaster 

br,owni 
livida. 

• 
• 
• 

• 

IniaJ. 

Page. 
• 10 

10, 1 
10, 11 

243 
246, ,248 

212 
212 
154 

9 
21 

247 

248 
IlO 
4 8 
4\:8 

· 4 oS 
247, 248 

252 
Heilophisma. klugii 
Helohyra. hemina 
Heleocoris '94, 99,_ 100, 102, 

Heliconisa pagenstecheri 
Heliodinida.e - . • 
Helioz,ela, sericiella 
Heliozelidae 
Heliophism& klugii • 
Hems, va-gaBs, 
Hemerophila seperata. 
Hemidac~yll1S 
Hemimene alpinana. 

plumba.na, • 
Hemiphyllod&etylus 

&rterti -
in8ularis 
leucostiotus. 

• 

margaretkae 
typus 
yunna.nensis 

• 

III 
243 
212 

• 211 
211, 258 
246, 247 

244 
239, 240 

15 
220, 221 

221 
15 
16 
16 
16 
16 
16 
16 

lletniptera • • . • 197 
Hepialidae 207, 208,,209, 257, 

258, 961 
Hepialus lupulinus • 208, 209 
Hermonassa 'consigna,ta.. 247 
HeBp~garista rendalli 245 
Hesperia •. 250 

notata 249, 250 
syriohthus • • 250 

Hesperiidae '249. 260 
Hesperoidea 201 
Heterocer& • 205 
Heterone'ura •• 209, 257 
Heterusia 'quac1i-plicaria 238, 239 
lfieraaetus 163 ' 

pennatus 162 
HippotiOD boerhaviae • 242 
Haasa. soripturaria ,239, 2~O 
Hirudinea • • 97 
Holooryptis melanosticta. 245, 246 
Homeosoma sineulJa • 223 
Homoeotbrix juliana • 101 
Homoneura, • 207, 209 257,258 
Hoplodactylus 12, 13, 14 

duvauoelii • '. 13, 14, 15 
granulatus •• • 14, 15 
maoulatu8.. • 14~ 15 
paoificus 13, 14, US 

xv 

i HoraieUa 
P,age. 

54, 58, 63, 64, 65, 72, 
'7,3 

t con8imili~. 
t pl'odigiosa 

Horsfieldiaanita. 
Hyalobateshoolock . 
Hyalobathra gripusalis 
Hydaticus 

fa.brioii 

54, 57, 60, 61 
5,2, 54,5,5, 61 

250, 261 
1M 
226 

• 98 
94,99,108 

- 'I 239 
• 240, 241 
241, 243, 269 
. 225 

Hydrelia sylvata 
Hydriomen,a s'ordid,ata 
Hydriomenidae 
Hydrocampinae 
Hydroeoia petasitis 247 

91, '95, 98 
90, 91, 92, 93, 94, 95, 
96, 99,' 100, 102., 108 

ydrometra. 
Hydrop.hHidae 

Hylemel'& circumcineta, 239, 24.0 
Hylephilaphyleu8 '249 

prasinana . 244 
Hylophilidae 244, 260 
Hymenia (Zincl-'eni&) perspe,otalis 226 
Hymenolepididae • 149 
Hymenolepidina,e 153 
Hymenolepis 154, 155, 156, 157, 

158, 159 
10'9 
157 

ambiguus 
anatis 
armata 
brevioirro.sa 
br,evi,s 
oarenula, 
collaris 
corvi 
dahurica 
echinocotyle 
farciminosa 
filamen tosa. 
t filta. 
t fimula 
fists, • 
t fo.I&. 
tfona 
t foveata 
fringi la,rum 
gra.cilis 
introvers& 
longicirros& 
magmova;ta 
mesaoantha 
ovoides 
pa,sseris 
phalacroeorax 
rugosa 
serpentuiu8 
setig,era 
,sibirica 
sinuata 
sphaerophora 
spinosa 
taeniata 
vallei 
viUosoides 
voluta 
zosteropis 

Hymenoptera • 
Hyp,enophora. perlimbo.ta 
Hypercalli.& chrietier.no,no. 

• 157 
1.57, 158 

164 
157 
154 
Hi'7 

• 157 
154, 169 

, 54 
15'7 

155, 56 
• 155 

166 
• l67 
157, 158 
'. 158 
157, 169 

156 
• 168 
158, 169 

,59 
l57 
}57 
la7 
167 
loS 
Ion 
loU 
157 
],57 
167 
16G 
168 
158 
JjS 

167 
167 

• 197 
237. :l,an 

216 



xvi Index. 

Hyper,mecia. augustana. 
Hypochalci& a.henella 
Hypolycaena, erylus 
Hyponomeuta padella. 
Hyponomeutidlite. 
Hypsidae . 
Hypsotroph,a, rhodochroeUa. 

I 

Pa.,ge. 
220, 221 

223 
2,50, 251 

214 
• 213 
243, 260 
223,224 

Ieucul& a,blinearia. 240 
ldiogenes. 147 

t furtiva. 14:7 
ldio,geninae 147 
Ilia. m&riann&e 42 
IUinae . 27, 42 
Incurvaria, morosa 209, 210 
~ Indoca,mpa 379 
Iphiculus spongi,osus 27, 4'2 
Ira.ot& timoleon 2,51 
Isadehphina cheilos,ema 246, 248 
Ischnuraaurora. 109, 112 

ramburri 112 
senegalensis 1 12 
vertica.lis 112 

Ischnurges gratiosa.lis 227 
Ischyja eyndhovii 247 
Ixa. 27,47, 48, 50, 7'7, '78, 80, 

,cylindrus 

edwardsi 
inermis 

t inv'esti,gatoris 
Ixoides • 

comuius • 

81 
27,45, 46, 47, 48, ,50, 

78,80 
47,49 

27,4'7, 48,~9, 50, 80, 
.81 

7,8, 79, 80, 81 
77,81 

81 

Juga.ta6 

K 

J\.etupa zeylonensis 

L 

Labanda fa.sci,atus 
Labidura, 

rip aria 
Laccophilusflexuosus 
La.ceotrepb.es 
Lacosomida,e 
Lagoidae 
Lamellide'ns 
La;mpides boeticus 
Lampronia. capitella. 
LaID pronia.dae. 
Lamproseron. ni phea.l~s 
J4fa.pbygm,a, exigua 
I arent· a limita.ta, 
Lasiooa.mpa quercus 
La.'siooampidare 

257 

56 

246" 247 
90 

· 91, 92 
102, 108 

102, 108, III 
259 
230 

· 105 
250, 251 
209, 210 
209.,258 

226 
• 247 

237, 239 
• 233 

233, 234, 259, '262 

Pag,e. 
Lasiocampina • 233, :234, 269, 261, 262 
Lasiplexi& cha,lybeata. 248, 249 
Laspeyresia janthinana 220 

nigricana. 220 
Leocym,a appolinis 247 
Lel)idocampa •. 379 

t gra veJyi • 389, 39Q, 391 
* gra, velyi submi8S8r. 392 
,ve bed 383, 384, 387 
*weberi borneem,s 384, 38,5, 386 
*weberi ceylonica 387, 388 

Lepidodactylus 15 
aw'antia.'cus • 15 
ceylonen8i8 • 15, 16 
,eripuscularis 15 
karterti • 16 

Lepidoptera, 197, 98, 199, 200, 
202, 204, 205:, '>06, 207, 209, 

257, 259, 261 
Leptomeris imitaria 238, 239 
Lestes 176 

rid,leyi 177 
ucleana 178 
wallacei 175, 1'17 

Leptomeris imi taris· 237 
L'ethe diana . " 256 
Leuca,nia pudorina 248, 249 
Leucoptera 8citella 21'7 
Leucosildae . 27,32 
Leucoslinae 27,32 
Leucosia. • •• 2:7 

craniolaris 2'7, 32, 33, 34 
obtusurons 35,36,37,38 
pubescens " 32, 33, 3,4-
rhomboida,lis "27,, 32, 34. 
trotundifrons 27, 34, 35, 37, 38 
truncata 32 
unidentata • 37, 38 
vittata. .• ,32, 33~ 34 

Leuoostrophus ninlndo • • 242 
Libellulidae 95, 96, 98, 99, 103, 

104, 112 
Libellulina,e III 
Liblne prorsa, 231 
,Libythe& cettis ,263 

myrrha, 253 
lepita " ,268 

Libytheidae 253, 260 
Lim'natis niloti('a . 105 
Limoch&res baracoa. 249, 250 
Lima,Qodidae • 231, 269 
Lioba,grus 609, 611, 61:2 

andersonii 612 
formosanus 612 
nigrieauda 6 1, 612 
reini • 612 
sugubii 612 

Liooassis 616 
Lithocoma, vialis. 246 
T ,ithooolJetis schreberella 212 
Lithographi& pa,ykUlli.a,D~ • 220 
Lithoaia. 'complanata 243, 244 
Lobesia permixtana. 220 
Lophoptera. xista 247 
Loricaria. '6 {) 
Loxostege mancalis 227 
Loxuraa.tymnus ! • 260, 251 
Lozopera, (Aethes) dilucid& a, 219, 220 



Index. 

Ludia. smithi • 
Lum bricidae. 
JJu,mbricinae 
Lycaena. acmon 
Lycaenesthes laryda.s 
Lycaenidae 

• 
• 

Lycia. hirtaria 
Lycophotia. margaritosa 
Lycorea ceres - • 
Lycosa. 
JJygris pyropa.ta 
Lymantria dispar 
Lymantrld,ae -
Lyonetiada.e • 
Lys'sidia achillari 
llythia purpuraria. 

Page" 
• • 243 
• 601 

604 
• ~1 
• • 251 
250, 251, 260 

240 
247 

255, 256 
90,n 

239 
24,3 
243 

,217, 219 
. 237 
238,2,39 

Macro.g ossum gyrans 242 
Macronoides ' . 616 
Ma.croplecta fuscifusa. 231 
Ma.la.cosom& neustria 232, 233 
Marasmia venilialis 226 
l\farathyssa cuneata. 247 
Margaritifer& J67 

atropurpurea 173 
chemnitzii 17] 
pr-aetexia 171 
vulgaris 170 

Ma,rgaronia ,euryzonalis . 226 
Marmna • 58, 65, 69, 70, 72 

c,a,lifofoiensis 70, 72, 73 
indica ,53, 70, '71 
pitosetta 70 
spinosa. 70 
urnu~ 64 

Matuta . ,31 
lunaris 27, ,31,82 
planipes " 27,32 
victor 31 

'Ma.tutinae 27, 31 
Maurelia. iconice . 246 
Mecoptera 197, 258 
Meesia. 'rich&rdsoni 218 
Megalestes 17'6 
l\Iega.lopycidae . 230 
Mcgalopygle ornata, 229, ~30, 231 

pedac·a, 230, 231 
tharops 230, 231 

Megalopygida,e 269 
Mega.scolecidae 477 
Megasoolecinae 413, 471 
Megascolex 484,491, 489 

hora.i. 489 
mauritii 491 

Melanidae 96, 97, 99, 100;, 101 
Melanitis leda • . ,256 
Melanoides flavidus 96, '97:, 99, 100, 

Mesoleuc& ruficilla'ta 
Meta.sia. arida, 
Metriotes modestella 
Metrocoris 

'stali 
Metroliastes 

t fulvida '. 

10}, 106 
238, 239 

227 
213 

98, 100, 101 
9.8, 99, 101, III 

160, 161 
160 

Metzneriamelzneriella. 
Miana arcuosa 

rufuncula 
Micragrotis punctocostata 
MicrOlcbaetinae . 
Microcystis roseopers· cina 
Microglossa ,scoparialis 
Microlepidoptera 
Micropterycida.e 

. Micropterygidae 

Micropterygides 
Micropt.eryx arunceUa 

Page. 
• 217 

248, 249 
249 
248 
603 
10.5 
224 
197 
26} 

201, 207,209, 
258,259 
. 257 

90 , 207, 
208 

Micronecta. Ill, ,397, ,398 
Micronecta da.edala. . 398, 399 

desertana 398, 399 
fulv,a 398, 39'9 
issa. . 398 
picc&nin 4'00 
quadrist1'igata 400 
soror • 398 
substriata. 398, 400 

Micronectioa.e 397 
Mimas tiliae 24.2 
Miselia bimaculosa 24'7 
Miselia. persicariae 248 
Mnemonic,a subpurpureUa. . 208 
Mnesarcbaeidae 207, 257, 25ij, 261 
Mompha fuluescens 216,217 

lecteella. 216, 217 
Moniligastrido.'e 417 
Moniligastrinae • 414 
Monopylidium m,acracanthum 165 
Morpbidae 256 
Mycalesis ,anapit& 2.'>6 
Myelois a.dveneUa. 223 
Myelo bia smerintha . 226 
Myra elegans 27, 40, 4l, 42 

fugax 27, 39, ,40 
pentacantha 40 

Mythima. ru bricosa 247 
Mytilus margariUferu8 168 

N atrix stolatus 
N a.ucoridae 
Naultinus 

N 

brevidactyZ'U 8 
gra,,~.ulatil8 
nuuulalus 
pacijicu8 • 

1 (i·l 
un, )00, 102, 1 J I 

I:J 
If) 
15 
15 

Na.vicula. (Pinnularia) PI\fVa. 

15 
93,101 

247 
183, 184, ISO, 013 

184, l~5 
184~ ISfi 

189 
I sa, J 84, 1 sr., 

N egeta albjgrisea. 
N'emachilus 

ba.luchiorum 
bam purcnsis 
botia. 
brahui 

cori,ca 
gracilis 
griffithii 
k,essleri 

macmahoni 

. }86 
l89 
lRfl 

IN·I, 186 
183, 184, 18~, )87, 

188, 189, 100 
1,80 



••• 
XVl11 

Nemaohilus montanu8 
tprasharl 
rhadinaeus 

N ematois degeerella 
Nemeobiidae 
N emopalpus • 
N emophora schwa.rziella 

swammerdammella 
Neotelmatoscopus 
N1epbele didyma • 
N ephelodes emmedonia 
Nephodia exuda.ria 
N ephopteryx ro borella 
Nepidae 

Nepticuia. 
ba,sella 

N epticu1id~e 
Neptis vermona • 

Page. 
183 

189, 190 
186 
210 
25,5 

56,62 
210 

• 210 
59, 72, 73 

241, 242 
248 

239, 240 
223 

96, 98, 100, 102, 
III 
211 
21 

210, 268 

Nettapus eoromandeliaDus 
N eurois a,trovirens 
Neuroptera 
Nis&g& simplex .. 
Nisoniadestrist· s 
Nitzschia 

252 
156 
247 

]97, 258 
234, 235 

ingustata genu,ina 
palea . 

199 
94 
93 
98 

• 226,227 N octuelia flora1is 
Noctuida.e 200, 20], 202, 203, 

204, 206, 245, 249, 260 
Noctuina . 198, 243, 249, 261, 262 
N ona.gria despecta 247 
N ota.daquadrata. 231 
Nothabraxas irregularis • 239, 240 
N otocelia. uddm&nnia.na, 220, 221 
Notodonta c:a,rmelito. 23,4, 235 
Notodontidae . 235, 259 
Notodontina 234, 243, 259, 260~ 

261, 262 
395 
395 

96, 98, 99, 102, 103, 
104, Ill, 393 

N otoscoles77, 86 
ohimmonis 77, 86 

N otonec.ta abbreviata 
indica 

N otonectida.e 

N otoscolex 484, 489 
bi'1manieU8 484 
depres8118 484 
l·unat1u1 490 
triquet)"U8 491 

Nychia, 393 
N yehitona. nina 254 
N ycticorax 151 

D.\;"oticorax • • • 151 
Nymph a,1i dae 202, 203, 251 260 
Nymphula. dimlnut.a\es • '112 
Nyroca feTina. 155, 159 
N ystalea ebalea 235 

o 
Obeidia giganteal'ia 
Ocneriadae 
Oothebiu8 

&urioula.tus 
Octooha,etinae 
Octochaetoides 

240 
243, 260 

90, 91, '92, 93, 107 
107 
555 

555,556,667 

Ootochaetus 
aitkeni 
antarcticu8 
barkudensis 
barnesi 
beatrix 
birmanicus 

castellan us 
,exca, vat us 
fermori 
ga,neshae 
hodga,rti 
hutooni 
lunatu8 
maindroni 
michaelseni 
montanus 
multiporus 
p aliens is 
pattoni 
philloti 
pittnyi 
pra.shadi 
roseus 
surensis 
tbomasi 
thufstoni 

Oecophoridae 
Oedogonium 

• 

• 

• 
• 

Page.. 
555 

555,556 
555 

555, 556 
555, 556 

• 555, 556 
416, 555. 556, 
557, 558, 560 

555 
555, 556 

555, 556, 557, 559 
555, 556 
555, 5,56 

555 
559 

• 

• 
• 

555,656 
555 
,555 
555 

555, 556 
555,556 
555, 556 
555,656 
555, 556 
555, 556 
555, 556 

555 
555,556 

214 
93, 95, 96, 101 

franklianum 
Oegoconia quadripuncta 
Oenospila flavifu,sat,a 
Odontodes 81~uca 

103 
217 

.239, 240 
246 
233 
2,30 

Odonest's pruni 
Oi ketieU8 kirbyi 
Oinophila fie. va . 
Ommatophora fulva,stra 
Omma.tQpteryx califomicaJis 
01yra 

217 
• 246 

227, 228 
608, 609 

234 reducta. 
tOrectochil us a.lienus 

corda.tus 
figllra.tu8 
t horni · 
o blongi usculus 
oblongiusculus feai 
oblongiusculus parb:ed 

Or'enia a.lpestr,alis • 
Oreopsyohe leschenaulti 
Organopoda carneari& 
Orgyla antiqu& 
Oriolus chinensis indiaus 
Orneodes bexadactyla 
Orneodidae 
Orolestes . 

texcelsa. 
ootomaculata 

22,23 
22 
21 
21 

21,22 
22,23 

22 
227 
230 
239 
243 

145, 160 
214, 215 

214 
. 175, 176 
176, 181, l82 

176, 180, 181, 

eelysi 

ude a.n a 
?vallacei 

Orthage basa,\is 
Ortbetrum 

. 182 
175, 176, 178, 179, 

180, 181, IS2 
176, 178 

176,177, 178, lSI 

Oruze. latifera. 
Othreis materna 
OXic6sta geographic a 

222, 223 
112 
247 
24.6 
247 



Oxyodes sOfobiQwat& 
Oxystom&ta 
Ozarba perplexa 

p 

Pachnobia. earnea. 
Paohydaotylu8 maoulatus 
'P,~chyli'a. fiCllS • 

Paectes subapicalis 
Pagyda traducalis 
Palimpsestis 
PaJpomyia . 
Pa.ltodoracytisella 
Pa;mea exea va.ts, 
Pamphila agrioola. 

sylv,anoides • 
Panotada m&rgaritifer.a 
Pa.ndemis eorylana 

1'II4e:J. 

Page. 
t 24:6, 248 
25, .2,6, 27, 28 

24'6 

2,47 
10 

242 
247 
226 
241 
. 

217 
230 
249 

• 249 
167, 168, 169 

· 222 
· 221, 222 ribea.n& 

PapHionida,e 
Papilionina 

199, 203, 251, 260 ' 
249,256, 259, 260, 

261, 262 
Papillo demoleus • 

memnon 
Papilioninae • 
Parachronistie albiceps 
Paraotenia allutalis . 
P ,arad:a.I'U3acomparataria 
Paragonatodes 
ParaHelia, proxima . 
Par&po~yx bryophilalis 
Parasa,lepida -
Pardia stripunctana 

tripunctana 
P ,arectopa. ononidis 
Parhostina persimilis 
Pariphiculus 

cornutus 
mariannae 
f'08tratu8 '. 

Parlphilu8 agariciferus 
Parnassius epaphus 
P,arnidae 
Paruterininae 
Patelia med&rdaria 
Patissa virginea 
Pelurga comitota 
Pempelia palumbella. 
Perieom,a, • 

e.xquisita 
longicornis 
morula '. 

Perioym,a glauoinans 
Pel'dicula. argoondah 
Perenia. duetaria 
Perigea 

251 
• • 20,6 

,204, 261, 262 
217 

• 223 
23'9, 24:0 
· 10, 11 

248, ,249 
,226, 227 

- 231 
219 

" 220 
'212, 213 
261, 252 

42 
42 

27:, 42 
42 

• • 42 
,250, 251, 2,60 

- 108 
160 

• 239 
224,225 
237, 239 
223, 224 

70 
67 
71 
'70 

24:8 
164 

· 240 
. 246, 247 

414, 416, 54:9, 653 Perionyx 
ditheca. 
eXQ&vatus 
.!1JlW8 
t viridis 

· 553 
416, 549" 561, 553, 554 

549, 551 

Pe.riophthalmus . 
55' , 553 

122 
2 ,3 P'erittia obscuripune~Ua. 

PerizoDla albub\ta. 
Ptrlamtertvulgari8 
Perone&. bolmi&n& 

• 
239 

• 169 
221, 222 

PerQP oridae 
Peropus 
Perrfoallia ricini • 
Perriseotis australasiae 

Pa'ge. 
230 
13 

• 244: 
• 202, 205, 

208, 209 
Perseotania. ewingi • .248 
Petovia diohrQaria 240 
Phala.enae • 198 
Phaloniada8 219,258 
Phalonia ,eiliella 219, ,220 

'tesserana • 219, 220 
Phaulernis dentella. • 211 J 212 
Pheretima. . 413,414, ,415, 492, 500, 

507, 537, 547, 54:8., 557, 5'68 
alexandri 492,533, 536 
alexandri gracilior . 493,494 
alexandri typica 492, 493, 494 
,&ualeeta - 494: 
• ana e,eta promota. • • 494 
ano.maia. 413, 415, ,496, 507, 

604: 
anoma.la. eentr,a.lis 501, 502, 504., 

505" 506,,508, 509 
504, 505, 506. 

508, 509" 510 
anomala typiOB 496, 503, 504, 506, 

,50'7, 508, 509, 5.10 
548 
510 

anomala insolita 

beUa,tula 
,birmanica 
bournei '. 51Q 

521, 523 
.521 
· .521 

621, ,523 
• 523 

523 

,carinensis • 
carinensis infra • 
carinensis m,ot., 
e,arinensispinguis 
carinensis se'cti is 
carinensis typioa 
* cat'inensis vara 
ca.m p&Dulata 

· 522 
511, 514.516, 

518, 519 
eampanulata meridiana 511,516,519 
camp&nuiatapenetratie 511, 512, 

.515, 519, 520, 6.21 
,campanuia'tarugosa 415, 612,515, 

51'7, 618, 519, 520, 621 
campanula.tatypl,oa ,515, 517, 519, 

520, 5:21 
<com pta • ,524 
defecta 532, 533 
doliaris • .524 
doliaris armillato, G24, 525 
elongata 416, ,525 
exigua. • ,525 
,exigua austrina 5'25 
e:xigua typico,525 
t fucosn ,526, 628 
gem ella. • 528 
gemeUa, q ua.dripora. '. 529 
,gemell& typic a 416,52'9, 042 
ha,,·a,yana. - . • 0'29 
hana.ya,na linea,ta, 416, 0.29 
hanayo,na typica 529 
heteroohaf)ta. . . . »29 
houl~ti 514,516,618,519,629 
houllet.i )'UAof'n • 012. "20 
jacita »30, 5;\2. ,5:13., 643 
jn.cita defectn, 032 
longicaulioulatA • 533 
t maoulosa 53-1, 536 



Index,. 

Pheretima. ma illana 
manicata 
D!anicata decorosa 
mendosa 
minuta 
ne'm,oralis 
orna.ta 
papillo 

Page. 
537 
5,37 
537 
538 
525 
54'9 
5:3.8 
53'9 

*papIlio fracto, 
papiliohiulea. 53'9 
papillo typica 539 
p()guana. 527, 540 
plana.ta 416, 54 
porrecta. 542, 543 
posthuma 643 
t rufula • 543 
rugosa 413, 520" 521, 533 
terrigena 528, 546 
velata 546 
velata clavata • 546 

Phiala marshalIi 234, 235 
Phig,alia pedaria 239, 240 
Phil&nisu8 112 
Philyra globu.losa . 27, 38 
Phlaeodes tetraquetrana 219, 220 
Phlebotominae . 65 
Phlebotomus 5'6, 57, 58, 62:, 63, 64, 

Phocoderma ocell&ta 
Pholus fascia-tus 
PhostrI& obs'curata 

65 
231, 232 
241, 242 

226 
. Pbragma.ta.ecia eastaneae 
Phromidium moUe 
Phtheochroa soda,Uana 
Phuc'obius 

232 
· '95, 96 

21'9, 220 
109 
223 
227 

Phyeitina.e 
Phylactaenia tyres 
Phyllod,actylu8 

. ~Iisa,e 
riebecldi 
siamensis 

Phytometra ,albostriata 
,Pieridae • 
Pieris rapae 
PimeZoa,'lJ,8 
Piuctada. 

aerat{J 
albina 
,anomioi,des 
atropurpurea 
cAemnit,zi 
Jucata 
imbricata. 
lentigino8a 
margarifera typica. 
martensi 
nebulosa 
occa • 

10 
10 
10 
16 

• 246 
254, 260 

• • 254 
609, 612, 617 

167 
169 

• . 169 
1'67, 172, 1'73" 1'74 

'. 16'7, 173 
167, 171, 172 

169 
· 169 

169, 70, 1'71 
168~ 169 

70 
169 
169 
169 puviri,di8 

varia • 
vulgaris 

• . • 169 
167, 168, 169,170, 171, 

PiJlgasa tephrosiaria. 
tPisidium. ' 

aoumina.tum 
amnioum 
t appressum 
casertanum • 

172, ]73 
239, 2·10 

1, 3, 4, 6, 7 
2 

• 2 
• 1, 4, 5 

2, 3, 4,,6, 8 

Page. 
Pisidium cedrorum • 

(Fossarina) cedrorum 
,(Foss,arina) ,obliquatum 
(Fossarina) zugma.yeri 
t futtereri 

2,8 
8 
8 
2 
2 

t kukenurense 
t lat,eumbon,a,t~m 
lillje borgi 
limosum 
mitchelli 
t obliquatum 
obtu8ale 
t ovale 
t persiculli 
pu},chellum 
sphaeriiform~ 
stewarti 
t ,stoliczk,anum 
t su pinoides 
thermale 
turanicum . 
t zugmayeri 

Pitbea ,c,ontinu& • 
Platydactylu8 crepu8culari8 

.du va1tcelii • 
Platyedra m,alvella 
Platyles eersella. 
Platystethus 

cornutus 
Plea • 
Plusiodo ta metalensis 
PInteIla maculipennis 

porrectella 
Plutellidn.e 
Plute Ius 

inflexus .. 
* infl,exus compositus 
inflexus typi,cus 
t pandus · . 

PodiC?eps rufioollis 
Poecilocampa populi • 
Poilooam bogi,a, plurlstrigata 
Polia oli vace,& 

• 

2 
.2 
4 
3 
4 
2 

1,2,3 
2 

1, 6, 8 
8 
2 
2 
4) 

2 
4 
2 

2,3, ,., 5 
23'9 

16 
· 13, 15 

216, 217 
· 228 

• 109 
92, 109 

102, III 
2,4:8 

• 9.12 
211, 212 

.. 211, 258 
477, 483, 484 

• 477 
477, (:79 

4'77, 478, 480 
480, 483 

148 
.. 234 
2:88, ,239 

247 
• • 249 

96, '97, 99, 1001 
Polites vibex 
Polycentropid&e 
Polydesma. umbricol& 
Polydonte, granularis 
Polygrammodes-o ponderalis 
Polyploca flavicornis 

orbicularis 
Polyplooidae 
Polytela gloriosae 
Poritoscolex 

corethrurus 
PolIa vesulia 
Porina vexata. 
Potamodytes 

248 
412 
221 
241 

• • 241 
241, 24:3, 260 

247 
• 601' 

413, 60 
240 

• • • 209 
'92, 94, 96, 98, 99, 10.0, 

10.2, 08 
Potamon (Potamo,n) flUVIatile 

ibericum ... 
Potamon (Potatnon) fluviatile 

101, 105 

montic,ola 97, 100, 05 
Potamomdae 97, 100" 101 
Precis alm,ana. 25.2 
Pristurus if) 
Procris st;&tices 230 
Prodenia litura • 247 
Pl'ooedema insoisalia • 227 



Index. 

Page. 
Prosmi is ,quercella 228 
Proteocephalidae 163 
Protopa.ree ,quinquemaeulatus • 242 
Prototheoridae • 207, 257, 258, 261 
PrQx,enus pectinifera 247 
Psam,olishyalina.lis 2:27 

lanoealis 227 
Psara pa,llidalis 227 
Pseudecheneis . 6 5 
Pfleudergolis w,edah • 253 
Pseudoo'lanis postio,a, 241, 242 
Pseudocoremia. productata. 239,240 
Pseudophyllidea, 163 
P ,seudosphinx tetrio 242 
Psichotoe duvauceli 245 
Psittacula manillensis . 145 
Psychid&e •• 233, 269 
Psyc.hina 230, 233, 258, 25'9, 261, 262 
Psyo,hoda 65 

aberrans . 63 
Psychodidae 53,57, 65 
P,syohodinae 617, 68, 69 
Psy 1& celsla 247 
Psylliodes tenebrosus 91 
Pterocles orientales . 146 
Pteropboridae 228, 259 
Pter.ophorus pterod,a,'cty 1& 228 
Pterostoma pal pins. 285 
Pumes. comitella .• 229 
Pyr,alidae '98, 112,222, 258, 259 
Pyra idina 222, 229, 258, 2,59, 261 
Pyralinae . 222 
Pyralis farinalis 222, 223 
Pyrameis cardui 251, 25'2 
Pyraustinae • 226 
PYrausta ostrinalis 227 
PYr8lustln&e 229 
Pythea contin.a 240 
Python moluru8 163 

It 

Radena. similis • 255, 256 
Raghuva multiradia,dia.ta. . 246 
Ra:illi~tina 141), 146 

blanohardi 146 
conopophilae 146 
oruoiata '. 146 
(Paroniella) compacta 145 
(Paronien&') eruciata. 146 
(P,aronieIla) fa.o;·le46 
t(P,aroniella) fulvia. 146 
(Raillietina) paucitestioulata 146 

Rana cyanophlyctis • 95,96,97,99, 101, 

hexadaotyla 

Ranatra elongata 
sordidula 

Ra:nid&e 
Raninida6 
Raninoi,des 

fossor • 
t hendersoni 
'Iaevis 
laevis laut.a.rcki 

106, 126" 41, 143 
125, 126, 128, 

141, 143 
96, 98, 100, 1 1 

• 1.02, III 
'95, 96, 97, 99, 101 

27, 62, 77 
77,86 

• • 84 
.81, ,84., 85, 86 

84,86 
• 84 

Rani no ides personatus 

serratifl'ons 
Rapala. }azulina 

melampus 
Rhimph.a.Jta. trogus,alia 
Rhizagr.amma eOlma 
Rhoda-ria sanguinalis 
Rhodometl'a, ,saoraria. 
Rhodoneul'a,t-aeniata 
Rhop&Iocera, 
Rhopalodia gibbs. 
Rohana par~ satie 
Rondotia lioeata. . 
Ro.stratula benghalensis 
Ruooulatrix cristatella. 

s 
Sala-tinea. 
Salal'i,as aeq uipinnis 

heteroptera 
Salda, phallipes 
8aluria macrella 
Sangatissa subcurvifera. 
Sanraa samealls 
Sa.rcinodes debitaria 
Saturnidae 
Sauris hilludinata 
Sat yrida"e 
Sca.phiodon 

,a.ouleatu8 
l;aluckio',Ul1't 
da'ukui 
irr.egularia 
maemahoni 
microphtlUtZfJ'l.V,8 
r,erergrinorum 
readingi 
realingi 
wat80ni 
wat80ni belen8is 

Sceliodes Iaisaiis 
Sob i~tom,ctr,a 

togat.a, .. 

xxi 

Page. 
" 27, 52, 77 

82:. 83, .84, ,85, 86 
77, 83, 85, 86 

250, 251 
250, 251 

2216 
241 

· 227 
238,239 

228 
99 

• 101 
251, 252 
• 234 
157, 65 

217 

257,258 
1'21 
121 
110 
224 
235 

· 226 
237, 239 
• 242 
238, 239 
256 260 

194 
195 
195 
195 

. 194 
194, 195 

194, 
• • 194 

96, 99, 100, 101 
191-
194 
194 
227 
148 

So.hizothorax intermedius 
pelzami 

148 
196 
]96 

raulineii 
zarudnyi 

Schoeno biinae 
Schoenoblus inoertellus 

translinea.lis 
Soiomyzidare 
Soopada cratoogeUa. 
Scoparinno 
Scopula imitaria 
ScotQgramm,a 'trifolH 
Scytllropia cratl\ogela 
Socusio mania 
Segmontello, 
Selenia bHuntU'ifll 
Selidosemi<lao 
Sematura. lunu8 
Senta albilinea. . 
Seroophol'a, hypoxn.nthn 
Serioostomatidtl6 
Setoro, nitens 

196 
196 

• 225 
2'24" 225 

22'; 
91, 110 

224 
224 
23U 

• 247 
21.3, 214 

244 
410 
2,36 

• 236 
236, 237 

248 
• 228 
10:1, l( 4 

231 
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Page. 
Sideridis lithargyrea 249 
Slgara anne.ndalei 406, 407 

distort a 403 
nigrolineata 401 
paiv,ai 407 
promontoria • 404: 
rambhaensis 405, 406 
seistanensis 401, 40'2 
seistanensis randana 402 
:septem .. lineata. 40', 405 

Simaetbis pa.riana. 212 
Smuliidae 99, 1 0 
Simulium 99, 110 
S'myra vanoss. 24-'7 
Sinolestes 176 
Sisoridae • . 611 
Solenobia inconspieuella '218, 219 
Somara, albicosta - 231 
Sommeria 'cribraria 243 
/ilona . 611 
8pathQdactylu8 'mutilatu,$ 16 
Spathoscala,botes 15 
Speire:donia retorta 247 
Sphael'odactylus 16 
Sphaerodema molestum 102, III 
Spbenocercus sphenurus • • 145 
Sphingidae 200, 206, 241, 260 
Sphinx ligustri 241, 24,2 
Rpinus ioterious. 159 

spin us 159 
Spilom~la perspicata. 226 
Spindasi.s i,otis 251 

lohlta . 251 
Spiroghlyphu'3 , 409, 410 

spiruliformis immersa. • 412 
Spirogyra 93, 99" 101., 103 
.spodoptern. mauritia • 247 
Staphylinidae • 92, 108 
Stathmopoda. pedell& 212 
Stauropus pa.llidifasoia ,235 
,Stemma,tophora erebalis 222, 223 
tStenodactylus maynardi 18 

ori,entali.s 18 
Sterrhidae 236 
Stomatopoda... 25 
StomopteryxvorticeUa 217 
Strep,siptera . 197 
Sur,endi-a qUerceto'rum • 250,251 
~ycorax ~ 58, 62, 63, 6(, ~5, 72, 73 

ohilensis • 64 
Sylepta angust:a.lis • 2.26 
Symbrenthia niphanda 251, 252 
Syngamia floridalis 226 
Syo.grapha circumtlexa • 248 
Syntomidae 245, 266 
Systase,a, ,eros us 249, 250 

Tabanidae 
Tabanus • 
Tabidia insana,1is 
T,achys blandu~ 

quadriUum 
Taoda, aetitis 

T 

'Ta.enla. coccotbrausMs 
oyUndracea 

.. 
• 

• 

90, 94, '95, 96, 110 
90, 92, 94, 95, :96 

• 226 
98:, 100 

94 
281 

• ' 15'9 

• 1~lt 162 

Page. 
Taenia, globifera 161, 163 

nas-igera 169 
Taeniidae 161 
Ta,gor& postica. • • 235 
Tamraoa torridalis • 222, 223 
TaD~Ol.'hiuus vittata 238, 239 
T&Dytarsus. 1 04~ 109 
Ta,rachidia condefa.cta. 24:7 
Tal"UQUa telieanus 261 
TricQchlea ,albioolon 248 
Tathorhynchus exsiceata 248 
Tathothrip& continua 246 
Tatobotys biannula.1is 225 
Tegostoma. comparaIis .• 227 
Telmatoscopus 54, 63, ~5, 70, 71, 72 

albipunctatus 71 
deminuens • 71 
horai 54, 67, 69, 71, 72 
indica 68, 69,72 
albipunctatus 71 
meridioMli8 .• 71 
t(NeotelmatosoopU8) hor&i • 53, 65, 

Telphusa fugitiveUa 
Temnora iapygoides 
'TeBa.riR honra,thi 
Tetraphyllidea 
Tel'8.colris halimede 
'Teracotona submaoula 
Terastia. m-eticulosalis 
'Teriars hecaoo 
Theola pholus 
Therapsis evonymar' & 
Theretra latreillei 
'Thinobiu:R 
Thliptocera.s xanthQmet'atis 
Thosea syrtis 
Thyatirabatis 
ThvulelicuB athenion 

86, 68, 69 
216,217 
241, 242 

255 
163 
254 
244 
226 
254 
261 
,240 
242 
l(lS 
927 
!31 
24:1 
24,9 

'. vibex -
Thyl'ididae , 

. 249 
204,228,229,959 

Thyrislenestrella 
Thysa.nura 
'l'imora. deoorata 

228, 229 
197 

Tinea albipuncteUa 
246 
218 

pellionella 
'Tineidae 
'Tineina • 
Titanio poUina,lis 
tTonosoolex 

birmanicus 
depressu8 

• 211, 218 
201, 217, 219 

~09, 218, 258, 259, 261 
. . 227 
484, 489,491 

484 
" 484, 491 

lit depressus SOUtatU8 485, 4:87, 489, 
491 

t forinus 487, 489 
luuatus • 4196 
triquetTus • 489, 491 

Tortrioidae 200, 291, 264,2!1, 258 
Tortricina. 219, 258, 261 
Tortrioodes tortrieella 221, 211 
Toril'ix • 222 

rnn8,cul&n& • 212 
rllsticana. 221, 222 

Trabala. vishnu !S4 
Trache,a, stolic1.kae 24'1 
Tra,gopau Batyrs,. • 146 
'1'r&minda obversata. • !38. 239 
Tl'ichiura crat,aegi • • 238. 234 
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Page. 
Triohocorixa waUo.ngreni 110 
T,richo:myia 63, 71 
Trichomyiinae .. 65 
Trichoptera 103, 197, 199, 257, 258 
Trithemis 95, 96, 98, 112 

festiv& 95, 96, 98, 99, 103 
Trifur,oula. immuudella 211 
Tringa hypoleucos 149 
Tri tocha, varians 236 
Trochilium opiforme 214 
Trochus . 410 

niloticus 409,412 
pyramis 409, 412 

ffl'ogophlaeus 108 
Tryblionella,punctata 93 
Tuerta trimeni 245 
Turbella,ridae.. 97, 101 
TylogDathus barbatuJus 194 
Tyndaris erycinata '.. 234 
Tyudia proteanalis 221, 222, 223 
Tyspanodes lineal is 226 
Tyto ,alba javani,ea. 156 

u 
Udea (Pionea.) ferr~alis 22,3 
Ulopeza, latiferalis • 226 
UrMlia, leHus 237 
U raniadae. • . 286 
Uranothauma falkensteini . 251 
Uresphita polygonalis • 226, 227 
Urocissa. melonacephala occipit!llis 325, 

Urop!.a,tes 
Urop)a,tidae '. 
Urote, sinope. 
UtetheisapulcheUa. 

Valipora. • 
mutabilis 

v 

328 
7 

9, 16 
243 
244 

151 
151 

Page. 
Vanessa. po ychloros 252 
Vara.nus fta,vesceus . 163 
Varicorhinus 194, 196 

beso 194 
beso-,c,a poeta 194 
damascinus. 194: 
.heratensis • 195 
herat-ensis Rteinda.chn~ri 196 

VeHidae 101 
Vermetus .• 409, 411 
t Vermetus (Spiroglyphus) anda-

ma,nicus 409,410,41 1, ·jI2 
Vira.cbola isocr,ates 250, 251 

w 
Weinlandia 154, 155, 156, 157, 158, 

159 

x 
Xenophora (Onustus) s,ola.ri~ . 28 
Xantborhoe fluctuata. 237, 238, 239 
Xyleutis kilima.ndjarensis °3+) 

Y pthima. argus 

Zebro.nia phenice 
Zeltus etolus 
Zerene elonga.te 

procellata • 
Zesius chrysomallus 
Zizera lysfuion 
Zygaenfdae 

y 

z 

• 

256 

227 
251 

• 239 
239, 240 
. 251 

250, 251 
230, 233, 259" 260 
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A c,anthacea,e 
Adraneothrips 

fU8cie,ornis 
ten,u.ipennis 

Aleurodidae 
Aleurolobus • 

A 

Ale(lrothrixus indious 
Aleurotrachelus 

ttuberculata 
Aleurotulus arundinacea 
Alpigenobombus 
AndropogoD amboinieu8 
Androth:rips 
Arenicola .. 
Ashtonipsithyrus 
Asta.cidae 
Axiidae 
Axiopsis 
Axius 

B 

Page. 

361 
355 
355 
355 
343 
34:4-
843 
343 
343 
34:5 

383,334-
356 
349 
288 

340, 3~1 
• • 277 
277, 278, 280 

277,280 
280 

Blepharooerid,ae 283, 285, 286 
Boehmeria nivea 347 
Bombu8 • 331 
B,remus331, 333 

atrocinctu8. 332 
eximius •• 832 
funere.riu8 la,teritiU8 '. 335 
t grahami.. 334, 335 
haemorrhoidalis • 331, 333 
haemolThoidalis ,albopieuralis 331 
ma:strucatu8 334 
mastrucatu8 kashmirens,iB 333 
mimeticu8 gantokiensis 333 
mimeticu8 gemin&tu8. • ,333 
mimeticu8 insidio8U8 33.2, ,333 
mimetieu8 turned 333 
moutioolans. • 332 
nineatu8 (Sibiricobombus) 336, 338 

toOuia.tu8 3,35, 336, ,337 
orichalceu8 334 
orienta-Jis buccinatoris • 332 
rufof.asciatu8 ladakhensis • 332 
aimillimU8 • 332 
tunica-ius 333 

Calas'tacu8 
Ca.locaris • 
Oancer m()dut~8 

c 

Price .d'nna 1 qr lid.] 

281 
280, 281 

277· 

Centrorhynchu8 
,aluconis 
&sturinus 
corvi 
t l'll&ryasis 
pingnis 
spinosus 

t ChHoI)Ora indica 
longitarsis . 

Ohrysophrya berd&. 
Cirsiuru japonicum. 
Clerodendron fragraua 
COIn posi ta.e 
Crotalal"ia. saitta-na 
Oucumis sativa 
Cyparus. 

brev·folius 
dilut\1s 
prOC81'OS 

D,a,hlia. 

D 

Derris uliginoss, 
Desmodium polycarpun 
Diopatra varia,bUis 
Dioscorea. 
Diversobo:lnbus 
Dunbaris. 

Enteromorpha 
Erethistos 
Etroplus ,s'Urateo'sis 
Eunice 

B 

Page .. 
32,5, 327 

328· 
327 
328 

32t), 327, 3,28-
321 
328 

·:17,5 
37,5· 
288 
:361 
358 
361 

353, ,358-
361 
353 
,353 
~':'3 
353-

861 
361 
358 
288-
361 
332 
35S 

302-
284 

• • 283 
294, 297, 311 
310, 312, 214 fascia,ta, 

ha,r&8SU 
punotata 
sanguine. 
torquata 
viridis 
vittata. 

'294, 3I-i, 315, 318 
310, 312 

Eupborbia hirt,Q, 
Eutrichocheles • 

modestu8 

Ficus • 

• 307, 311 
310, 311, 314, 316 

319 
319 
347 

277, 278, 280. 281 
27'7, 278, 119, 281, 282 
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G 

Ga.luminae 
·G61um.na curvum venf:il'alis • 

11& wa.iiensis 
,lanoeatum olctopuDotatum 
'nilgiria 
tessellata 

. Garl',a, 
'Glyptosternum 
. Glyptot.horax 

B 

Page. 

37] 
373 
874 
374 

372, 373 
• 371 

284:, 285 
284 
284 

.~aplothrips 347 t 349, 353, 355, 363, 365 
aculeatus 352, 363, 356, 366, 368 
andhr,a, • 368 
andhra (Zygothrips) 365, 366 
apic,alis . -. ,. ,365, 368 
apicalis (Hindsi&na). 36,) 
Cel'tU8 353, 354, 366, 367, 368 
t QhineD.sis .359, ,367 ~ 368 
,cay loni,ous 35,3, 358, ,369, 360, 367, 

368 
·.c~y lomcus mangifera 359, 367:, 368 
ceylomcus vernoniM • 360 
,euphorbiae 347, 368 
fuligino8u8 349 
funtipennW 347, 365, 366, 368 
t fungicola '. 350, 3616, 3'69 
ganglbaueri 354, 355, 356,357, 
- 361,363,366 
gQ,vdeyi 354, 366, 369 
,t imperatae 354, 366, 369 
t incognitus • 349, 366, 3169 
inquilinu8 349, 3li2, 355, 366, 367, 

369 
inq uin8ltus 352, 355, 366 
/Qngiscti8 369 
oneco 358, 359 
picti}Jes 350, 351, 366, 369 
'. pictipes ma.]ayensis ,3lH, 866 
ralnakrishnai 863, 364, 368,369 
·t sesu vii - 363,368, 369 
8oror •• 354 
sorol'culu8 3,51, 366, 367,369 
subtilissium •• 349 
tonuiponnis.35,5, 369 
terminalis • 365, 367, 369 
t tbemed,ae .' ,356, 307, 368, 369 
til'umalraoi 365, 368, 369 
vernoniae 858, 3u9, 360, 361, 

367, 36'8, ,369 
• vernoniae grandior 361, 367, 368, 

369 
Hindsianaapicalis 361 
Hoplodaotylu8 duvaucelli • 377 

pacificue .. • 377 
HoraieUa '.. 28,3, 284, 286 

I 

llupaticns \)a,lsamina • 
IDlperata arundinace,a, 

exa)ta.ta, • 
• 

352 
366 

335, 356 

Iron 
Isch&emum mutictlm 

Page. 

284 
,35'6 

Kar~y othrips ,347, 34~, 308, 359, 
365 
858 
359 
359 
356 

flavipes 
longisetis 
:melaleucu'l 

KilIingia monocephala 

L 

Lactua sca,rioIa sativa 
L&guvia 
LaJ;Lta.na 

camara 
trifolia 

Lapid,ariobombu8 
Lates calcarifer -
.Laurus •• 
Lumbriconereialatreillei 
Lumbricus terresw 
Lysidice 

Dinette, 

11 

• 

• 

361 
284 
368 
360 
361 
332 
288 
344 
319 
315 
29'7 
319 

· • 359 Mangifera indica. 
llarphysa 

californica 
furceUata 
gravelyi 287, 

287, 293,297, 310 
• 293 
• '. 287 

293, 314, ,315, 317, 
318, 3)9, 321 

mcIntoshi.. 281 
mossambica.. 287 
sanguinea 287, 288, S07, 315, 31i, 

Maruina • 
i\lelaetoma candidum 
MOlnordiea ch.arantia 
MugU 

N ematonereis uDicol'nis 
.N eoheeg'eria. 

fumipennie • 
N eotelmalo8copUs 283, 
Nereis. 
N ephropsidae 
Nephropsis 

Ophicepb,alus 
Ophryotroc & 

Oribata nilgiria • 
tessellate, 

erientalibomblls 
Oxyrhynchaxius 

• 
• 

0 

'. 

,318 
288, 284, 286 
• . 361 
• 361 

288 

• 319 
• 359 
• • 347 

284, 285, 286 
296, 303, 307 

277, 278 
277 

• 288 
• • 301 
• • 372 
• • 371 
• • aSI 
• 280, 281 
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Paspalum. 356 
P,ealius • 344 

tkalawi" 344 
Pbytolacca octa,ndra • ,,361 
Phyllostegia graDdiflora 354 
Polygonuln Qhine,bBe '." 349 
Polytr.ias am&ur& ." 3,56 
Pl'osopistoma • ,,2,84 
Pra.tobombu8. 332 
Pseudooheneis. •• 284 
PsephenuB . " • • 284 
Psithyrus 331, 338,33~t ,340, 341,342 

bra.llicld '. 340, 3,42 
chinensis ". 340, ,342 
t c,ornutu8 • • • 338~339 
mora,witzi • '. 340, 342 
tnovus •• 340 
rupestris • 34(), 342 
suckleyi • 340,347 

;·Payohodida.e "" 286 

Balla afgha.na " " 285 
Rubia cor,dUolia, • • 356 
Rudbeokia laciDiata • 3,61 
R uellia tubel'osa. • 3,61 
Ruftpedibombus • 332 

8 

··Seiaena • • • • 288 
: Sesuvium portulaoasturm • ,365 
;SetaleYf'odes • " • • 344 

mil'abilis • • • " 346 
t taka.hasbia 344 

Sibirico bombu8 335 
Sillago sihama • • 288 
Solanum torvum • • 356 
~ilantbe8 :a.emeU& • ~ • 361 
Btreblu8 asper • • 344 
Syeorax 283, 284 

... 
ill 

Tagetes 354,361 
'Terebella • • 307 
Tephrosia. candida. 

" '. • 358 
Tbalassinidae • 277 • • • 
Thalassinide& • • 278 
Themeda a,rqueDS • 356 

giga.ntea. " • 3,5'7 
Therapon Jarbue, " • • 288 

quadriliDe&tus • " 288 
Tithonia tagetifolia · '. 361 
Tri.&Ieurodes " • 345 

t meggitti " • 345 
merlini · " · 346 

Tr,ybomiella 347, 362, 369, 366 

u 
Urocisaa mela,nooephaJa oooipitalia 325, 

328 

V 

Vernollia cinerea. '. • 366,3'61 

W 

Wedeli&' biftora • '. • • 361 

X 
X.y lal)lothrip,s · • • 347,349 

Z 

Zyg,othrips • • 3,", ,365 
,andhra " • • • 365 



NOTES ON LAMELLIBRANCHS IN THE INDIAN MUSEUM. 

No. 8.-SPECIES OF THE GENUS PISIDIUM FROM WESTERN TIBET, 

Y ARKAND, PERSIA AND SYRIA. 

By R. PRASHAD, D.Se., F.A.l'.B., F.R.S.E., Superintendent, Zoologi.
cal Survey of India. 

(Plate I.) 

In his account· of the Molluscs of the Second Yarkand Mission 
Nevill! included Dotes on four species of the genus Pisidium collected by 
Dr. F. Stoliczka and his colleagues. ·One of the species was identified 
as P. obtusale Pfeiffer, while the other three, though given manuscript 
names in the collection, were only referred to as new species in the 
published- results. These three species were later recorded under the 
names Yarkandense, Bourguignatum and appressu1n by von Martens 2 

with the remarks" Die Artnamen der 3 Pisidien aus Yarkand sind zwar 
in der gedruckten Arbeit von Nevill nicht gennant, sondern mir nur 
handsohriftlich von demselben mitgetheilt werden; ich glube aber doch 
sie hier aufnehmen zu durfen, da die Arten selbst in Nevill's Werk in 
derselben Reihenfolge so gut charackterisirt sind, als es in dieser Gattung 
ohne Abbildung iiberhaupt geht, Arten ohne Namen aber in Literatur 
unbequem sind und leicht wieder verloren gehen." In rearranging the 
Mollusc collections in the Indian Museum I found these specimens and 
discovered that the names of the species as printed by von Martens do 
not in all cases agree with Nevill's manuscript names. Further Nevill's 
notes on the species do not really bring out the specific characters of the 
species and his comparisons of the Y arkand forms with the previously 
described species are faulty. I have, therefore, thought it desirable to 
publish descriptions and figures of the four species collected by the 
Yarkand Mission. 

Sometimes back I received a few specimens of a Pisidium from Rev. 
H. E. J. Biggs from Kerman, Persia, for identification. So far as I can 
judge from the published descriptions and the named material in the 
Indian Museum these specimens repre sent a new species, which is 
described below under the name P. pe1'sicum. 

Notes are also added on a species from Damascus, Syria, in the 
collections of the Indian Museum. 

In vie,v of the greatly scattered literature .on the species of the genus 
Pisidium from the areas referred to above it will be useful to preface 
my notes with a short review of the literature. 

The first detailed account of the species from any of the areas under 
discussion was the description of four new species from Turkestan pub
lished by Clessin 3 in an addendum to von Martens' account of the 

1 Nevill, G.-Scientific Results of ate Second Yarkand lJfission, etc., Mollusca, pp. 12, 
13 (Calcutta, 1878). 

2 von Martens, E.-Mem. Acad. Impe'l'. Sci. St .. Petersbourg, (7) XXX, no. 11, pp. 50~ 
52 (1882). 

3 Clessin, S.-In von Martens' account of Mollusca in Jt1edt8cllClIko Reise naclt 'turkcB. 
tan, pp. 36-38, pI. iii, figs. 31·34 (1874). 

B 



2 Records of the Indian Museum. [VOL. XXXV, 

mollusca of Fedtsohenlro's collections. The fonl' species desoribed are 
P. obliquatum, P. acuminatum, P. sphae1·iiforme and P. turanicum. 
These species were redescribed and figured in Olessin's mon()grapb 1 in 
the Conch)rlien Cabinet in the follo,ving year. 

These accounts were followed by Nevill's work, oited already, in 
which, iL addition to the three speoies from Yarkand, a species was 
recorded uncler the name P. obtusale Pfeiffer from the Pangong Lake, 
Western Tibet... As noted already, von Martens in 1882 published the 
manusoript names of Nevill for his new species from the Yarkand area; 
these names were also mentioned by von Mollendorf 2 in his paper on 
the Land Molluscs of Western China and Central Asia, and he was of 
opinion that the shells from Kuko Nor in the collection before him were 
probably to be referred to one of Nevill's species. 

In 1903 Clessin 3 in an appendix to Andreae's paper on the oollec
tion of land and freshwater shells from Central and Eastern Asia made 
by Futterer recorded P. amnicum (Milller), and described six new species 
P. supinoides, P. ovale, P. juttereri, P. kuken'ltrense, P. obliquatum 4 and 
P. lateumbonatum from North-eastern Tibet and the Gobi Desert. The 
descriptions of the various species are unfortunately very poor and none 
of the species were figured. These species must, therefore, remain a 
stumbling block in the way of any future work on the Pisidia of the 
area. 

In 1909 Preston 6 described a new species, P. stewarti, from Tibet, 
and in the following year P. zugmayeri was described from the Pangong 
Lake, Western Tibet, by Weber 6; this latter species, as I am able to 
confirm from an examination of Weber's type~ and Nevill's specimens, 
is the same as that recorded as P. obtusale Pfeiffer in 1878. 

Lindholm 7 in the results of the Pamir Expedition of 1928 recorded 
P. casertan~tm (Poli) from the Alai Mountain range. 

Referenoe may also be included here tQ the record of P. ced·rorum by 
Germain 8 from Syria; references to earlier literature on this Syrian 
species will be found in Germain's work (see also further p. 8), but 
it may be noted that this species was first described by Clessin (1875, 
loe. cit., p. 42) from springs at Rhedan in Lebanon. .Dautzenberg's 9 

record of P. obliquatum Clessin is, as is shown later, 1:<> be referred to 
P. cedrorum. 

Pisidium zugmayeri Weber. 

(Plate I, figs. 1, 2.) 
1878. Pisidium obtusale, Nevill (nec Pfeiffer non Jenyns), Sci. Res. Second 

Yarkand Mis8io')}', etc., Mollusca, p. 13. 
1910. Pisidium (Fossarina) zugmaycri, Weber, Zool. Jahrb. (Byst., etc.), XXIX, 

p. 310 . . 
• 

1 Clessin, S.-Martini-Ckemnitz Conch. Cab. (n. !.), IX (3), Cycladeen, pp. 43-46, 
pI. v, figs. 1-12 (1875). . 

S von Mollendorf, C.-A nne Mus. Zool. St.-Petersbourg, VI, p. 401 (1902). 
8 Clessin, S.-In K. Futterer Durek Asien, III, Zoologie, pp. 81, 82 (Berlin, 1903). 
'This speoies should not be cOnftlsed with the species of the same name desoribed 

by Clessin in 1874 in Fedt.sohenko's results from Turkestan. 
6 Preston, H. B.-Ree. Ind. Mus., III, pp. 115, 116 (1909). 
8 Weber, A.-Zool. Jahrb. (Syst. etc.), XXIX, pp. 310, 311 (1910). 
7 Lindholm, W.-Abhandl. Pamir- Expedition, 1928, Mollu~ca, p. 62 (1931). 
8 Germain, L.-MoU. Perr. Fluv. de Syrie, II, p. 89 (1922) . 

. ' Dautzenberg, Phi-Be'''. Biol. Nora France, VI, p. 354 (1894). 
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A number of examples of a species of the genus Pisidium from the 
Pangong Lake, Western Tibet, were recorded by Nevill under the name 
P. obtusale Pfeiffer. I have examined the specimens and am of opinion 
that they are conspecific with the species P. zugmaye1'i, which was de .. 
scribed by Weber from the same lake in 1910. This opinion is confirmed 
br the fact that I was able to examine the types of Weber's .speoies 
sometime baok. 

Weoer's description of the species is fairly .~etailed, but it may be 
noted that his remarl{ " auch die Ecke beim Ubergang vom Oberrand 
zum Hinterrand deutlich bemerkbar ist" does not apply to full-grown 
specimans. I give a figure of the right valve of a full-grown specimen 
and figure the hinge-teeth. 

The measurements of a full-grown specimen are as follows :-

Length 3·8 mm., height 3·4 mm., thickness 2·4 mm. 
The shell of the species is comparatively thick with well developed 

concentric ridges and the hinge-teeth are very strongly developed. 
Attention may also be directed to the fact that the locality of the 

species as given under the species" lacum Walar in Kaschmir" is, as 
I was informed by the late Dr. Alois Weber, incorrect; the oorreot 
locality is Pangong Lake as given in the conoluding remarks on p. 311. 

Pisidium yarkandense, sp. nov. 

(P~te I, figs. 3, 4.) 

The shells of this species in the collection of the Indian Museum bear 
the manuscript name P. yarkandense in Nevill's handwriting, and the 
speoies has also been referred to under this name by von Martens; it 
is No. 28 of Nevill's list. 

Nevill's description of this species is very inadequate; he' compared 
the species with P. pulcltellum Jenyns and Bandon's figures of p'. obtusale 
(Lam.) and P. limosum Gassies (=P. casertanum of Poli), but neither of 
these comparisons are correot. I, therefore, give below a. detailed 
description of the species and figllre the right valve and the hinge-teeth. 

Shell of small size, rather thin, almo~t transparent, of a shining light 
brownish colour; orbiculate-ovate; not much swollen; regularly con
oenttioally striate, some of the striae more strongly developed; umbones 
hardly prominent, slightly tumid, placed behind the middle, with very 
minute striae.; anterior and p03terior dorsal slope3 .regularly arohed, 
anterior sloping muoh more rapidly; anterior margin narrowly rounded; 
posterior margin rather broader, rounded; ventral margin arched. 

Hinge.-More than half the length of the shell, rather narrow but 
projecting well inwards, strong, greatly arched ,vith two well-marked 
flexures in the right valve. 

R. v. a. I.-More than! the length of the hinge-line, sharp, curving inwards and 
upwards; ba.(]e moderately strong; apex distal to centre, hardly 
prominent, distally direoted, obtuse; ridges slightly rounded, distal 
sloping slightly, umbonal sharply but gradually and lying at a higher 
level than the dista.l. 

a. III.-More tha.n t the length of a. I., narrow, close to the shell-margin and 
running almost parallel to it; apex slightly distal to oentre, hardly 
marked, broadly rounded; ridges rather sharp, subequal, sloping 
gradually. 
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R. v. c. 3.--Slightly arched, not very thick or prominent, almost reaching the hing~
margin; part corresponding to b slightly swollen, a sharp, latnelh
form. 

p. 1.-8lightly shorter than a. I., stout, not muoh curved inwards; ba8e strong 
but not much swollen; apex slightly" distal to centre, rather sharp, 
obtuse; ridges slightly rounded, umhonal somewhat shorter than 
distal, latter slightly conca,ve. . 

p. III.-About t the fength of p. I., stout, arching up towards the shell-margIn; 
apex hardly marked, somewhat obtuse; riik.Jes not very sharp, 
umbonal shorter than distal. 

L. V. a. I I.-About t the length of the hinge.line. strong, stout, almost strB:ight; 
base stout, swollen; apex sub central, prominent, sharp, acumln~te, 
directed upwards and inwards; riillJe8 somewhat angularly sloplng, 
distal more so than umbol)al. 

c. 2.-Modera,tely prominent, subsquarish; apex direc1;,ed upwards. 
c. 4.--8harp, lamellar, slightly arched, projecting anteriorly over c. 2. 
p. II.-Somewhat smaller than a. II., strong, not so sharply pointed-; slightly 

curved; apex rounded, sub central, pointing upwards and inwards ; 
ridges rather sharp, distal more angula-te than umhonal. 

Ligament Pit about t the length of the umbo; deep, with its"ventral 
margin markedly sloping. 

Measurements (in millimetres). 

Ho}otype. 2 3 

Length 2·5 2'4 2'2 
Height 2 2 I'S 
Thickness -2 I'S 1·7 

Holotype No. M. 14;57 in the collections of t;he Zoological Sm:vey 
of India (India,n Museum), Calcutta. 

Locality.-A number of specimens of this interesting species were 
colleeted by Stoliczka and his oolleagues at Yarkand. 

Remarks.-In general appearanoe P. yarkandense bears a certain 
resemblance to P. lilldeborgi Olessin,l but the hinge is quite different. 
The hinge-teeth are similar to tho36 of P. mitchelli Prasha.d 2 from 
Manasbal La.ke, Kashmir. 

Pisidium appressum, sp. nov. 

(Plate I, figs. 5, 6.) 

Pisidium app'ressum is No. 30 of Nevill's list, and the unique sheH 
in the Indian Museum collection bears this name in Nevill's hand
writing. 

Nevill compared the species with P. thermale Dupuy,3 which as 
Woodward (loc. cit., p. 32) has shown is synonymous with P. caser
tanum (Poli). The species, however, as I have convinced myself by 

1 Clessin, S.-Malak. BUilt. (n. f.), VIII, p. 119 (1886) ; also see Woodward, B. B.
Oat. Brit. Species Pi8idium, pp. 111-116, pIs. ii, fig. 8, iv, fig. 2, xxiii, figs. 2, IS, xxviii, 
6gs. 1, 9, 12, 13, 17-26 (1913). 

2 Prashad, B.-Ree. Ind. Mus., XXVIII:, pp. 419, 420, pIs. vii, fig. 11 a, viii, fig. 10 
(1925). . 

3 Dupuy, D.-HiRt. Nat. Moll. Francp., p. 682, pI. xxx, fig. 6 (1852). 
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comparison with European specimens of P. casertanum, IS In no way 
related to it. It may be described as follows :-

Shell 0f small size, subtrigonal-ovate, thin, fragile, with well-marked 
thick, close-set striae all over; umbones prominent, somewhat tumid, 
placed well behind the middle; anterior and posterior dorsal slopes 
regularly arched, anterior less so than posterior; anterior margin more 
compressed than posterior; ventra] margin regularly arched. 

Hinge.-About i the length of the shell, fairly broad, projecting, 
with the teeth curving upwards, more so in the left than in the right 
valve; arched with two distinct flexures in the right valve. 
R. v. a. I.-More than! the length of the hinge-line, strong, curving inwards and 

upwards; base strong, somewhat swollen; apex sub central, obtuse; 
ridges slightly rounded, sloping about equally. 

a. IlI.-More than! the length of a .. I., strong, opposed to the shell-margin; 
apex central, pointed; ridges sharp, equally sloping. 

c. 3.-Arcuate, very thin, lamelliform; portion corresponding to b hardly 
swollen; portion corresponding to a running at a slight angle to 
hinge-margin. 

p. I.-Shorter than' but about as broad as a. I., strong, curving upwards; 
base strong, markedly thickened; apex slightly distal to centre, 
obtusely rounded; ridges rather sharp, unlbonal longer than distal 
and sloping about equally. 

p. III.-Much shorter than p. I., narrow, curved upwards; apex subcentral, 
acutely pointed; ridges sharp, subequal and sloping sharply. 

L. V. a. II.-More than -1 the length of the hinge-line, stout, strongly curving up
wards; base strong; apex distal to centre, obtusely rounded; ridge8 
sharp, umbonal sloping suddenly and then running in almost a 
straight line, less slanting than the distal. 

c. 2.-Prominent, obtu..qely triangular; ape.'C directed outwards; blUJe almost 
merging into shell-margin. 

c. 4.-Prominent, rather thick, lamellar, arising from near the shell-margin 
and running to almost the margin of the hinge-plate. 

p. I I.-About the same size and shape as a. I I.; apex more broadly rounded; 
distal ridge shorter than umbonal and more steep. 

"Ligament Pit is less than half the length of the umbo. It arises 
about the middle of the umbo and extends to less than half of the middle 
of the hinge-plate. 

The measurements of the holotype are :-
Length 2·8 mm., height 2·2 rom., thiokness ca. 1 mm. 

Holotype No. M. 14:58 in the collections of the Zoological Surve y 
of India (Indian Museum), Calcutta. 

Locality.-The unique holotype was collected at Yarkand. 
Remarks.-P. appressU'm is allied to P. yarkandense described above, 

but the shells are more elongate, not so ova,te and ,vith the umbones 
more prominent; the hinge is m'lrkedly different. 

Pisidium stoliczkanum, sp. nov. 
(P1ate I, figs. 7, 8.) 

This species is referred under the manuscript name Bourguignatlun in 
von Martens' list, but bears the name stoliczkanum in the Indian l\{useum 
collection. In memory of Dr. F Stoliczka, tho leader of the Second 
Yarkand Expedition, I propose associating this species with his nrllne; 
it is No. 29 of Nevill's list. 
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Shell of small size, subcircular to ovate, sub equilateral, somewhat 
tumid, thin; of a Jjght brownish or horny colour; striae fine, strong, 
conoentric; umbones slightly swollen, prominent, subcentral; dorsal 
margins sloping almost equally; ventral margin greatly arouate ; rounded 
anteriorly and posteriorly. 

lIinge.-About ! the length of the shell, rather rutrrow and not 
greatly projeoting, moderately arched, much more so in the right than 
in the left valve. 

R. V. a. I.-More than t the length of the hinge-line, moderately strong and thick, 
curving inwards; apex prominent., centrally situated, anteriorly 
directed, obtuse; ridges rouJlded, distal somewhat more sloping than 
umbonal. 

a. III.-More than 1 the length of a. I., narrow, opposed to shell-margin and 
running almost parallel to it; apex subcentra1, somewhat pointed; 
ridges sharp, subequal. 

c • . 3.-Somewhat arched, comma-shaped, lower part corresponding to b not 
much swollen. 

p. I.-Longer than a. I., stronger and stouter; ba.se strong but not much 
swollen; apex proximal to centre, obtusely rounded; r1:dges not 
very sharp, distal longer than umbonal and more sloping. 

p. III.-Shorter than a. III., feeble, sharply pointed; npex distal to centre, 
pointed; ridges sharp, umbonal slightly longer than distal. 

L. V. a·. I I.-Longer than a. T., fairly strong, stout, greatly curved; bOA~e very stout, 
thickened; apex proxima'} t~ centre~ sharp; ridge/J moderately 
sharp, umbonal shorter and not so arched as distal. 

c. 2.-Subquadrate, slightly arched,. its upper margin lying almost parallel 
to c. 4. 

c. 4.-Lamellar, a little more than l the length of c. 2. 
p. II.-A little shorter than a. II., and not so strongly developed; ba.se 

moderately swollen; apex distal to centre, pointed; ridges sharp, 
umbonal greatly arched, distal sloping suddenly to base and running 
almost paranel to it. 

Ligament Pit about! the length of the umbo; deep, with its 
ventra] margin sloping. 

M easureJnents (in m·illimetres). 
Holotype. 2 3 

Length 2'3 2·2 2 
Height 2 1'9 1'7 
Thickness 1'5 1'5 1'3 

I-Iolotypo No. M. 13:25 in th~ collections of the Zoologi~al Survey 
of India (Indian Museum), Calcutta. 

Locality.-About a dozen examples of this species were collected at 
Yarkalld. 

Rem,arks.-O. stoliczkanurn is allied to O. yarkandense desoribed above, 
but the shell is more equilateral and more tumid!, the umbones more 
prominent and centrally situated, and the hinge is more strongly 
developed. 

Pisidium persicum, sp. nov. 

(Plate I, figs. 9, 10.) 

So far as loan find from the literature on the subjeot no species 
of the genus Pisidium has so far been recorded from Persia-noneis 
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mentioned by Issel,1 Mousson,2 von Martens 3 or Clessin.4 In the old 
colleotions of the Indian Museum there are a few shells from Shiraz 
labelled Pisidium Spa nov., labelled by the talented curator of the Mollusc 
collection, Mr. G. Nevill, while I recently received from Rev. II. E. J. 
Biggs some shells of the same species colleoted at Kerman. 

This new species may be described as follows :--

Species of a moderate size, elongate-ovate, subrostrate anteri9rly, 
subrotundate posteriorly, Inoderately ventricose, thick-shelled; ante
rior dorsal slope more sloping than posterior; regularly concentrically 
striate, some of the striae more strongly developed; umbones hardly 
prominent, situated behind the middle; ventral margin regularly arohed ; 
of a horny colour. 

Hinge.-Almost ! the length of the shell, strong, projecting well 
inwards, moderately arched with two distinct flexures in the right 
valve. 

R. v. a. I.-Less than ~ the length of the hinge.line, very strong, inclined inwards; 
base very strong, thick; apex suhcentral, prominent, obtusely 
rounded, pointing backwards and upwards; ridges rounded, distal 
steep, umbonal slightly arched and descending to a lower level than 
the distal. 

a. lII.-More than t the length of a.. I., stl~aight, narrow, erect, lying parallel 
to hinge-margin; apex central, pointed, promjnent; ridge8 somewhat 
sharp, sloping about equally. 

c. B.-Prominent, arcuate. inverted comma-shaped; part corresponding to b 
greatly swollen, a thin, curving diagonally acro~s the hirtge-plat:e. 

p. I.-Shorter than a. I., strong, compressed; ba8e thickened, almost straiO'ht ; 
apex distal to centre, slightly marked, obtuse; ridges roun~led 
sloping steeply, distal more so than umbonal. ' 

p. I I [.-Slightly shorter than p. I., straight, erect; apex distal to centre, hardly 
marked: ridges compresiled, distal sloping more steeply than umbonaJ. 

L. V. a. II.-Slightly longer than a. I., narrow. greatly curved in its umbonal end; 
base strong, more swollen than that of a. l., apex distal of centre 
projecti~g upwards, sharp, acuminate; ridges rather sharp, umbonai 
sloping gradually at first and then suddenly curving upwards to the 
umbo, distal very steep. 

c. 2.-Prominent, arcuate, with the out.er limb running diagonally across 
hinge-plate. 

c. 4.-Sharp, Iamelliform, running at an angle to the outer limb of c. 2. 
p. II.-About i the length of a·. 11., narrow, strong; base strong, but not so 

thickened as of a. 11.; apex near distal end, sharp, acuminate; rtdaes 
sharp, umbonal longer and descending more steeply than di~tal. 

Ligament Pit.-It starts from about the middle of the umbo and 
extends to a little behind its posterior limit. 

The measurements of the holotype are :-
Length 5·2 rom., height 4·1 mm., thickness 3·2 mm. 

Holotype No. M. 14~59 in the collections of the Zoologioal Survey 
of India (Indian Museum), Calcutta. 

1 IsseI, A.-Die lJfoll. della missione Italiana in Persia (Turin, 1865). 
2 MQusson, A.-Journ. C01lchyliol., XXII, pp. 1-60 (1874). 
8 von Martens, E.-Ueber vordera8iati8che Ooncltylien, p. 69 (Cassel, 1874). 
'Clessin, S.-Martini-Chemnitz Conch. Cab. (n. f.), IX (3), Oycladeerl, pp. 1·74 

(1874-77). 
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Locality.-A number of specimens from Shiraz, Persia, were found 
amongst the old collections of the Indian lVIuseum, while a few young 
shells were, as noted above, recently received from Kerman. 

Remarks.--P. persicum appears to be allied to P. casertanum (Poli), 
but the form, texture and sculpture are different. The hinge of the 
two species als(J differs materially. 

Pisidium cedrorull1, Clessin. 

1875. Pisidium cedrorum, Clessin, JJlartini-Cll!e·mn. Conch. Cab. (n. I.), IX (3), 
Cycladeen, p. 42, pI. iv, figs. 22, 23. 

1922. Pisidium (Fossarina) CedrO'fU1n, Germain, .;.lloll. Terr. Fluv. de Syrie, 
II, p. 89. 

In view of the fairly detailed descriptions of this species by Clessin 
and Germa.in it is not necessary to redescribe the species, I, however, 
for comparison figure the right valve and the hinge of the species. 

Attention may also be directed to the fact that Germain in his account 
has confused the anterior and posterior sides of the valves for he says 
" region anterieure courte, tronquee, region posterieure allongee, deux 
fois aussi developpee que l'anterieure." 

0". 

Pisidium cedrorum, Clessin. 
a, right valve of a specimen from Damascus, Syria; b, hinge-teeth of the two valves. 

I have also little doubt that the speoies recorded as Pisidiurn 
(Fossarina) obliquatum Clessin by Dautzenberg 1 from various localities 
in the same area is probably P. cedrof'um. 

In the Indian Museum this species is represented by a number of 
specimens from Damascus. 

1 Dautzenberg, Ph.-Rev. Biol. Nord. France, VI, p. 354 (1894). 



EXPLANATION OF PLATE I. 

Pisidium zugmayori Weber. 

·,FIG. I.-Right valve of a full-grown speoimen from the Pangong Lake, 
Western Tibet. 

FIG. .2.·-Hinge-teeth of the two valves. 

Pis:dium yarkand;;se, sp. nov. 

FIG. 3.-Right valve of the holotype from Yarkand. 
FIG. 4.-Hinge-teeth of the two valves. 

Pisidium appressum, sp. nov. 

FIG. 5.-Right valve of the holotype from Yarkand. 
FIG. 6.-Hinge-teeth of the two valves. 

Pisidium stoliczkanum, sp. nov. 

FIG. 7.-Right valve of the holotype from Ynrkand. 
FIG. B.-Hinge-teeth of the two vnlves. 

Pisidium persicum, sp. nov. 

FIG.. 9.-Right valve of the holotype from Shiraz, Persia. 
FIG. lO.-Hinge-teeth of the two valves. 
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REMARKS ON SOME OLD WORLD GECKOES. 

By MALCOLM A. SMITH. 

In reviewing the Oriental Gekkonidae for the forthcoming Volume 
on the Lizards in the Fauna of British India series, it has been found 
necessary to make certain changes in taxonomy and nomenclature with 
regard to the Family. To have included all the changes in that Volume 
would have been out of place, for some of the genera and species concerned 
do not occur in the area covered by that work. In the present article 
oertain structural characters which concern the family as a whole are 
considered, the status of four genera and of the Uroplatidae are discussed, 
and two species from the Indian Empire are described as new. The 
te . .'rt-figures are by Miss Joyce Townend. 

The post-anal bones and sacs. 

These structures, which appear to be peculiar to the Gekkonidae, 
have so far escaped the notice of anatomists. Noble mentioned the bones 
briefly in 1921, but I can find nothing in the literature concerning the 
sacs. Most of the Geckoes, under which I include the Eublepharidae 
and Uroplatidae, possess them. 

They are paired structures, lying one on each side of the base of the 
tail just behind the vent. The sac is present in both sexes, but the bone 
onl.y in the male; in those species in which the sac is absent, the bone 
also is absent. The bone is short, and curved or ,angular in shape; 
it lies free just under the skin. It can be easily recognised without 
dissection, by inserting the point of a needle in to the opening of the sac 
and lifting the bone upwards. The opening of the sac lies within the 
curve of the bone; it varies from an elongated and conspicuous slit, to 
a minute aperture hardly visible to the naked eye. Its position with 
regard to the vent is variable; in some species it is closer to that opening 

~ ~ 

TEXT-FIG. 1.-GymnodactylU8 pulchellus. Post-anal bones and sacs. 1J. peni.s; p. a. b. 
post-anal bone; p. a. 8. opening of post-anals&o ; The outline of the sac itself is shewn 
as a dotted line. 

[ 9 ] c 
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than in others. The sac itself runs backwards and outwards; it is 
loosely attached to the surrounding tissues, and in life, in large species, 
can be partly evaginated. It is larger in the male than in the female. 

Mr. M. A. C. Hinton junr. has kindly made microscopic sections of 
the sac wall for me and glandular cells are certainly present. At the 
same time I have so far failed to discover any secretion io the sac, although 
I have examined many individuals both in the living state-in captivity 
-and preserved. Possibly th~ secretion is periodic, occurring only 
during the mating season. The attention of naturalists in India is 
directed to this point. 

The above description of the bones and sacs is as I have found them 
in all the Oriental Geckoes. Some of the material·used has been stained 
by the Alazarin method, and in that case the whole skeleton could be very 
completely examined. For the rest I have relied upon dissection and 
the information gained is therefore not so exact. A complete series of 
stained specimens may shew that the shape of the post-anal bones is 
not always as stated, for they are variable, at any rate in Geckoes outside 
the Oriental Region. The American Ooleonyx variegatus has two post
anal bones on each side, the outer one projecting through the skin (Noble 
1921) ; the same author states that in the African Pachydactylus macu
latus " in addition to a broad fenestrated median bone lying transversely 
across the anterIor lip of the cloaca, there is a pair of irregularly shaped 
bones posterior to either corner of the cloacal slit" I have failed to 
find this median bone in the one stained specimen of this species in the 
British Museum collection, and its post-anal bones are angular, as in 
some of the Oriental Geckoes, and not irregularly shaped as he states. 

Post-anal bones and sacs are present in all the Indian and Indo
Ohinese Geckoes, except Pristurus. They are not present in any member 
of the genus Pristurus. On the other hand they are present in all the 
species of Phyllodactylus in the British Museum collection except P. 
riebeckii from .Socotra and P. elisae from Persia; they are present in all 
the Old World species of Gonatodes (as Boulenger recognized the genus), 
but absent in all the New World species. 

Genus Cnemaspis. 

The Gonatodes of Boulenger had a wide distribution over the Oriental 
Region, Africa and tropical America. In external characters all the 
species agreed well, but as shewn by Noble (1921) there are considerable 
skeletal differences between the American Gonatodes (genotype albogularis 
from the West Indies) and Gonatodes dickersoni Schmidt from Africa; 
he therefore erected a new genus, Paragonatodes, for the African species 
My examination of the Oriental forms shews that they agree in the 
majority of their characters with Paragonatodes. Noble's examina,tion 
of the African species (3 in number) was limited to G. dickersoni, and 
I have made a partial examination of G. africanust. Of the Indian 
species I ha ve examined G. indicus*, G. mysorensis*, G. o1'nat'U.st, G. 
sisparensist and G. beddomeit (==rnarm,oratus) ; of the Indo-Chinese and 
Malayan, G. kendallit, G. nigridius*, G. affinist, G. sia'lnensis* and 
G. bGulengeri* (=Gonatodes glaucus Slnith). Those marked with an 
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asterisk are stained specimens, those with a cross have had the pectoral 
girdle only dissected. 

The characters stressed by Noble as distinguishing his Paragonatodes 
from the American Gonatodes, are as follows :-

Gonatodes Paragonatod e<ft 

1. Clavicle slightly dilated, not per-
forated. 

1. Clavicle slightly dilated, not per-
forated. 

2. Interclavicle cruciform. 
3. Four sternal ribs. 

2. Interclavicle dagger-shaperl. 
3. Three sternal ribs. 

4. No hypo-ischium. 
5. No post-anal bones. 
6. Two pairs of basi-branchials. 

4. A hypo-ischium. 
5. Post-anal bones. 
6. One pair of basi-branchials. 

As regards 4, 5 and 6 the Oriental forms agree with Paragonatodes. 
They have a well-developed hypo-ischium, post-anal bones and sacs, and 
a reduced hyoid apparatus, there being only one pair of basi-branchials. 
Four sternal ribs are present in all the Oriental species, as well as in 

... "'in.el. 

TEXT-FIG. 2.-0nema8pi8 mY8orensis. Sternal apparatus .. 
cl. clavicle; in. el. interclavicle; cor. coracoid; 8t. sternum; 8t. r. sternal ribp. 

Gonatodes africanus. The interclavicle is well developed and cruciform 
in the Oriental forms, but much reduced and with only very small trans
verse arms in aJricanus, in which respect it agrees with dickersoni. In 
africanus the whole of the sternal apparatus appears to be poorly ossified. 

1'he greatest variation in form is in the clavicle. In the Indian 
mysorensis, indicus and beddomei it is dilated and thinned but not per
forated as figured in mysorensis (text-fig. 2); in the Indo-Chinese and 
Malayan species and in the Indian ornatus and sisparensis it is dilated, 
thinned and perforated as figured in boulengeri (text-fig. 3). The per
foration of the clavicle is but the final stage in the thinning process of 
the bone, and it may vary in size in different species from a small hole 
to a comparatively large opening. It cannot therefore be regarded as 
having any phylogenetic significance. 

My observations then confirm Noble's view that the American species 
of Gonatodes are generically distinct from the Oriental. All the Old 
World sl?ecies appear to bf3 sufficiently' nearly rela~eq. to one ~nother 
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to be regarded as congeneric, and for them Onemasp'is St~auc~ 189~, 
type bvulengeri, from Pulo Condor off the coast of Cochln-China, l~ avad-

~~~ .... __ -in.cL. 

TEXT.FTG. 3.-0nemaspi8 boulengeri. cl. clavicle; cor. coracoid; in. cl. interclavicle ;st. 
Rternom; 8t. r. sternal ribs. 

TEXT-FIG. 4.-0nemaspi8 mY8orensis. b. h. i,~ basi-branchia.! I ; b. kyo body of hyoid; kyo art 
hyoid arch; 1. p. lingual process. 

,able. Strauch recognised the affinities of his species with Gonatodes 
but considered that its enlarged post-tibial scales were sufficient to merit 
generic distinction. I am not of that opinion. 

Genera Gehyra and Hoplodactylus ... 
The actual specimens which Gray had before him when he framed his 

genus Gehyra, type pacifica, cannot now be traced and the combination
Gehyra specijica-does n'ot occur again in literature. He mentions three 
specimens, and presumably they belonged to two genera, for in revising 
his genus in 1842 he made Gecko oceanicus Lesson 1830, the type of 
Gehyra and gave the name pacijicus to a new genus which he called 
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Naultinus. This conclusion was confirmed in 1845 and a specimen of 
Gehyra oceanica (Lesson) is mentioned as being in the British Museum. 
That specimen also cannot now be traced. Whether he recognized 
in 1842 that his Gehyra pacifica was identical with Gecko oceanicus but 
omitted to include it in the synonymy we do not know, but it is 
significant that both his pacifica and his specimen of oceanica are from 
the same locality, namely "Islands of the Pacific" His original 
description of the genus "Digiti 5-5, ad basin dilati, serie unica 
squamarum transversalium integrarum tecti, ad apicem compressi, 
liberi, orones (praeter pollices) unguiculati" as well as his confirmation 
of it in. 1842, are quite in agreement with the Gehyra of Boulenger or 
Peropus of later authors, and Gehyra 1834, type pacifica = oceanica, 
therefore, is the correct name for the genus and not Peropus Wiegmann 
which did not appear until 1835. The only point that remains to be 
considered is the place of the unidentifiable G. pacifica in literature. 
On the argument put forward it would be correct to include it in the 
synonymy of oceanica. 

The synonymies of Gehyra, Naultinus (which Gray also confused with 
Hoplodactylus) and Hoplodactylus will now stand as follows :-

Genus Gehyra. 
Gehyra (in part) Gray, Proc. Zool. Soc. 1834, p. 100, and Zool Misc. 

1842, p. 57 (type pacifica = oceanica ). 

Genus Naultinus. 

Naultinus (in part) Gray, Zool. Misc. 1842, pp. 58 and 72, and Cat. 
Liz. Brit. Mus. 1845, p. 169 (type by elimination elegans). 

Genus Hoplodactylus. 

Hoplodactylus Fitzinger, Syst. Rept. 1843, pp. 19 and 100 (type 
Platydactylus duvaucelii D. & B.). 

Gehyra 1834 is in part Gehyra and in part N aultinu8, whereas N aultinu8 
1842 is in part Naultinus and in part Hoplodactylus. 

Hoplodactylus, as recognized by Boulenger (Cat. Liz. Brit. Mus. I, 
188o, p. 171) contained five species. Three of these were said to inhabit 
New Zealand, one India, and the fifth, namely H. duvaucelii, which was 
stated to have come from Bengal, but which has never since been found 
in any part of India, now turns out to be very closely allied to, if not 
a race of, one of the New Zealand forms. I have recently compared a 
specimen of H. pacificus with the types and only known specimens 
of duvaucelii and except for a difference in size, and the number of 
sub digital lamellae the two are identical. The largest specimen (~) of 
pacificus in the British Museum collection measures 70 mm. from 
snout to vent, the largest example of duvauceli~ 120 mm. There ean 
be little doubt that the tYVes of duvauceli1, did not come from India, 
and that some error must have occurred in the labelling of the specimens. 
This places the genus H oplodactylus in a more satisfactory position, foJ' 
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the faunas of New Zealand and India have nothing in common with one 
another. The true H oplodactylus is confined to New Zealand, and the 
one Indian species, which can be distinguished from it by several small 
but distinct characters, should be placed in a separate genus. I propose 
for it Dravidogecko, gen. nov., monotype Gecko annamallensis Gunther. 
The similarity. which the two genera bear to one another in external 
characters is due no doubt to parallel evolution and not to phylogenetic 
relationship. The material available does not permit me to examine the 
internal structure of Dravidogecko. 

The following chal'acters will serve to distinguish the two :-

Free terminal phalanges rising from the end of the 
expanded portion of the digit; inner digit with a 
minute claw, or the claw concealed; male pores in 

. multiple series Hoplodactylus. 

Free terminal phalanges rising from within the 
expanded portion of the digit; inner digit with 
distinct cIa w ; male pores in single series Dravidogecl·o. 

Boulenger's Key for the species of Hoplodactylus unfortunately breaks 
down when a large number of specimens are examined; the four forms 
however can be readily distinguished from one another if attention is 
paid to the following characters :-

A. 10 to 14 lamellae (the posterior usually divided) 
beneath the free terminal phalanges of the 
outer 4 Q.igits. 

Ten to 12 curv~d laDlelIae beneath the dilated por-
tion of the digit paoificus. 

Sixteen to 18 curved lamellae beneath the dilated 
portion of the digit duvaucelii. 

Lamellae beneath the dilated portion of the digit 
straight, transverse granulatut~. 

B. 4 to 6 lamellae beneath the terminal phalanges of 
outer 4 digits, which are not more than half the 
length of the dilated portion. 

Lamellae beneath the dilated portion of the digit 
curved maculatus. 

Colour pattern and the number of pores in the male vary greatly 
in different individuals. In two specimens of maculatus in the same bottle 

TEXT-FIG. 5.-Hoplodactylu8 granulatu8 and H. maculatu8. Fourth toes. 

in the British Museum collection there are 39 pores in one example, 102 
in the other. Lucas and Frost state that duvaucelii ha~ no pores, but this 
is not so. 
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The synonymy of the species will run as follows :-

1. H oplodactylus pacificus. 
Naultinu8 pacijicus, Gray, Zool. Misc. 1842, pp. 58 and 72 and in Diffenbach's 

Travels in New Zealand, 1843, p. 203; id., Cat. Liz. Brit. Mus. 1845, p. 169 
(in part).-Hoplodactylu8 pacijicu8, Boulenger, Cat. Liz. Brit. Mus. I, 1885, 
p. 173; Lucas and Frost, Tr. N. Zealand Inst., XXIX, 1897, p. 264. 

2. Hoplodactylus dHvaucelii. 
Platydactylu8 duvaucelii Dum. and Bib. Erp. Gen. III, 1836, p. 312· (type loc. 

" Bengal"; Mus. Nat. Hist. Paris).-Hoplodactylu8 dUt'aucelii, Boulenger, 
Ca.t. Liz. Brit. Mus., p. 172. 

3. Huplodactylus granulatus. 
Naultinu8 granulatu8 Gray, Cat. Liz. Brit. Mus., 1845, p. 273 (type loco New 

Zealand; Brit. Mus.).-Hoplodactylu8 granulatu8, Boulenger, Cat. Liz. Brit. 
Mus., 1885, p. 174; Lucas and Frost, Tr. New Zealand Inst., XXIX, 1897, 
p.264. 

4. HoplodCoctylus rraculatu..r;;. 
Naultinu8 pacijicu8 (N. maculatu8) Gray, Cat. Liz. Brit. Mus., 1845, p. 273 (type 

loco New Zealand; Brit. Mus.).-Hoplodactylu8 maculatu8, Boulenger, Cat. Liz. 
Brit. Mus., I, 1885, p. 171; Lucas and Frost, Tr. N. Zealand Inst., XXIX, 
1897, p. 264.-Naultinu8 pacijicus (N. brevidactylu8)1 Gray, I. c. s., p. 273. 

The genus is definitely known from New Zealand. The old collec
t.ions of the British Museum and Paris contain specimens of H. pacijicus 
from Tasmania and of H. maculatus trom Tasmania and the Marquesas 
Is. As far as I am aware they have not been since met with in those 
localities. 

Genus Hemiphyllodactylus. 

Bleeker's Hemiphyllodactylus, 1860, appears to have given rise to 
considerable confusion in the past. Boulenger in his Catalogue, 1885, 
limited it to a single species (under Spathoscalabotes) , overlooking the 
fact that three of the species included by him in that work under Lepido
dactylus, namely ceylonensis, aurantiacus and crepuscula1'is had the 
generic characters of Hemiphyllodactylus, the chief of which is the vestigial 
first digit. This was put right by Stejneger in 1899. Later Boulenger 
described under Gehyra, two species, namely larutensis, 1900, and yun
nanensis, 1903, that again have the digital characters of Herniphyllo
dactylus. The latter was made by Barbour in 1924 the type of a new 
genus, namely, Oainodactylus. I cannot help thinking that he overlooked 
H emiphyllodactylus at the time, for I can find nothing in his description, 
or in the species, the types of which are in the British Museum, to separate 
it from that genus. Hemiphyllodactylus and Gehy'ra are no doubt very 
closely allied, and both are possibly derived from H emidactylus by 
gradual reduction of the first digit. Whether their retention as three 
separate genera represents their true phylogeny is doubtful. Lepido
dactylus on the other hand appears more closely allied to Gekko. 

The genus Hemiphyllodactylus may be defined as follows :-
Digits free, sub cylindrical at the base, the penultimate joint bel11'ing 

a strong expansion furnished beneath with lamellae, which arc more or 
less divided in two by a median fissure; terminal phalanges of outer four 
digits short, compressed, clawed, free, rising angularly from within the 

1 These specimens oannot now be traced. 
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expansion; inner digit vestigial, without free distal phalanx, sometimes 
with a minute claw. Dorsal scales small, granular. Pupil vertical. 
Males with preanal and femoral pores. 

Range. Ceylon and southern India; Indo-China; the En.st Indies 
a,nd Islands of Oceania. It contains the following species :-

1. Hemiphylloilactylus typus, Bleeker, 1860. 
Platydactylu8 crepu8cu.lari8 Bavay, 1869. 
Spathodactylus mutilatu8 Gunther, 1872. 
Lepidodactylu8 ceylon-en-8i8 Boulengt?r, 1885. 
Hemipkyllodactylu8 leucostictu8 Stejneger, 1899. 
He1niphyllodactylus insularis Taylor, 1918. 
Herniphyllodactylus margarethae Brongersma, 1931. 

2. H emiphylloilactylu,~ yunnanensis. 
Gehyra yunnanensi8 Boulenger, 1903.-0ainodactylu8 yunnanerl8is Barbour, 

1924. 

Hemipkyllodactylus harte'fti. 
Lepidodactylu8 harterti Werner, Zoo!. Anz. Leipzig, April, 1900. 
Gehyra larutensi8 Boulenger, Ann. Mag. Nat. Rist. August, 1900. 

Through the kindness of Dr. Ernst AliI, Keeper of Reptiles in the 
Zoological Museum, Berlin, I have recently been able to examine the 
type and only known specimen of L. harterti, and can confirm Boulenger's 
suspicion (1912 ) that it is iden tical with his larutensis. The name 
harterti has priority over larutensis by four months. 

It js satisfactory to find that Dr. L. D. Brongersma (1931), working 
independently, has reached the same conclusions witli regard to Hemi
phyllodactylus typus as I have. 

The Eublepharidae and Uroplatidae. 
It is usual now to regard the Eublepharidae as of polyphyletic origin, 

as an assemblage of genera that have developed independently, but along 
similar lines, from the true Geckoes, in different parts of the world. 
Boulenger separated them from the Gekkonidae for having procoelous 
vertebrae, co-ossified parietals and moveable eye-lids, but recent work has 
shewn that there are exceptions to this definition. The American 
Sphaerodactylus is a Geckonid with procoelous vertebrae; paired parietals 
have been found in two species of Eublepharid (Noble, 1921). His 
statement, however, that the Indo-Chinese Phyllodactylus siamensis 
has fused parietals is not borne out by three specimens examined by me 
in the British Museum collection. The Malayan Aeluroscalabotes is a 
Geckonid with connivent eye-lids, and no doubt other exceptions to 
those mentioned will be found when the internal structure of more of 
the Geckoes is known. 

The Uroplatidae differ from the true Geckonids and the Eublepharids 
in having cylindrical clavicles and a reduced interclavicle. The inter-
clavicle however is not more reduced in them than it is in the two African 
species of Onemaspis previously mentioned, while the difference between 
a cylindrical clavicle which is larger at its sternal end, and the clavicle 
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as it is found in some species of Gonatodes and Cnemaspis is not great. 
In other respects Uroplates, the only genus in the Family, is a typical 
Geckonid and should be regarded as a member of the Gekkonidae. Moc
quard came to this conclusion in 1909 (Nouv. Arch. Mus. Paris). Angel, 
on the other hand, has discussed the genus more recently (Mem. Acad. 
Malg. 1929, fasc. IX) and has regarded the genus as a subfamily of the 
Gekkonidae. 

The following species are described as new to science. 

Agamura femoralis, sp. nov. 

Head somewhat depressed, about twice as long as broad; snout 
longer than the distance between the eye and the ear-opening, the dia
meter of which is less than half that of the eye; eye moderate, with well
developed upper eye-lid. Rostral pentagonal, as broad as high; nostril 
between the first labial and three rather swollen nasals; 12 upper and 
11 lower labials ; mental considerably longer than the adjacent labials, 
pointed behind; a pair of well-developed post-mentals with a smaller 
pair outside; gular region with small flat granules. 

Head covered ab~ve with small rounded scales, largest on the snout, 
intermixed posteriorly with larger tubercles. Body depressed, back with 
small, rather irregular scales intermixed with numerous larger rounded 
keeled tubercles; belly with flat, rounded, feebly imbricate scales. Limbs 

TEXT-FIG. 6.-Agamura jemoralis, From the type. 

shorter than in persica, the hind limb reaching only to the neck; a series 
of much enlarged scales along the under surface of each thigh. Tail 
cylindrical, becoming suddenly smaller after the basal part but not so 
markedly as in persica, tapering to a point, segmented, with small scales 
above, four or five in longitudinal series to each segment, below with 
larger irregular scales, usually three to each segment. Male with 6 

D 
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preanal pores in a transverse series and a serier;;; of greatly enlarged 
femoral scales" 

TEXT-FIG. 7.-Agamuraftmoralis, Ventral view of the Chin. X 3. 

Greyish above with indistinct darker cross-bands upon the back and 
tail; whitish below. 

Head and body 50, tail 55 mm. 
The type and only known specimen (B. }\lI. coll. 1912, 3-26-12) was 

collected by Capt. C. Daukes at Kharan in Baluchistan in 1912. It 
differs from the only other known species in the genus in having enlarged 
femoral scales, well-developed postmentals and a pointed tail. 

Stencdactylus maynardi, sp. nov. 
Stenodactylus oriental is (not of Blanf.) Alcock and Finn, J. Asiat. Soc. Bengal, 

LXV, 1896, p. 554. 

Types male and female (Brit. Mus. 1931, 6-14-1, and Ind. Mus., no. 
13944). 

Head moderate, depressed; snout longer than the distance between 
the eye and the ear-opening, the diameter of which is half that of the eye. 
Nostril between the rostral, first labial, and three or four smaller shields; 
rostral quadrangular; 13-15 upper and 12-13 lower labials ; Omental much 
larger than the adjacent labials, its curved posterior margin projecting 
well beyond them; no post-mentals. Head covered above with small, 
granular scales, largest upon the snout. Body depressed, the back 
covered with small granular scales, intermixed with numerous larger 
keeled tubercles; belly with small, rounded~ keeled scales. Limbs above 
with subimbricate, keeled scales; the hinder one reaches to the axilla. 
Toes long, with well-marked lateral denticulations, the transverse lamel. 
lac with several keels. Tail with rows of small, keeled scales. Male with 
9 very distinct preanal pores transversely arranged; female with 9 
enlarged pitted scales. 

The specimens, which are now somewhat faded, are of a light yellowish
brown colour above with four longitudinal dark brown streaks, the two 
lateral ones being distinct and unbroken, the two Inedian ones broken 
up into a series of spots. Dr. Maynard states of their colours in life: 
" three irregular yellow longitudinal bands, with brownish-b1ack stripes 
intervening from top of head to tail ; under surface of body and limbs 

. delicate pinkish." 
Head and body, &45, ~o50, tail, 070, ~76 mm. 
The types and only known specimens were collected by Dr. l\laynard 

in Baluchistan near the Afghan fron tier. 
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DESCRIPTIONS OF TWO NEW GYRINIDAE FROM INDIA 

By GEORGE OCRS, Frankfurt a. Main. 

OrectochiIus horni, sp. nov. 

Long. 6-6·5 mm. Oblongo-ovatus, postice ab humeros leviter 
attenuatus, parum convexus. Supra nigro-piceus vel castaneous, ad 
latera aureo-tomentosus, flavo-marginatus. Infra piceus, segmento 
anali epipleuris pedibusque rufis. Labro brevissimo transversali, 
pronoto utrinque sat late, multo latius antice, punctato-tomentoso. 
Margine tomentoso in elytris eadem latitudine continuato, postice 
dilatato, flexuose suturam ante apicem attingente. Spatio laevi cordi
£ormi, postea acuminato, in ~ paulo latiore. Reticulatione in regionibus 
glabris parum impressa, areolis leviter transversis, punctatura in pronoto 
et elytris indistincta. Truncatura paululum obliqua, extus subsinuata, 
angulo suturali fere recto minime deleto, externo subprominulo. Tibiis 
anticis in 6 late triangularibus, fortiter intus dilatatis, angulo apicali 
externo recto; in ~ minus latis, angulo apicali externo rotundato. 
Tarsis anterioribus in d valde dilatatis, ovatis, antice parum attenuatis. 

Habitat: Eastern Himalayas, Pedong (A. Desgodens). 
Type 6 in the collection of the Deutsches Entomologisches Institut, 

Berlin Dahlem, paratype in my collection. Further specimens were 
seen from Kurseong (R. P. Bretaudeau), Kurseong 5,000 ft., 7-11th 
March 1924 (Dr. B. N. Chopra), Ghumti 1,500-4,000 ft., June 1914 
(Lord Carmichael's CoII.). 

Named in honour of Dr. Walter Horn of the De.utsches Entomolo
gisches Institut, in recognition of many favours and helpful assistance. 

This species, which has certainly passed through the hands of 
Regimbart and Zimmermann, was overlooke'd owing to its strong resem
blance to O. oblongiusculus and O.figuratus. In the shape of the smooth 
portion of the elytra it is almost intermediate between the two species 
mentioned above, and it was probably this which led Regimbart to 
combine these two species into one; in his earlier work he had rightly 
considered the two as distinct species (cf. Zimmermann 1917) Ent. 
Mitteil. VI, pp. 166, 167}. O. horni is readily distinguished from either 
of the two species mentioned above by the microsculpture of the smooth 
portion of the elytra. In the new species there is a superficially im
pressed reticulation of slightly transverse meshes with traces of a few 
scattered minute punctures, while in the other two species the micro
sculpture i.s more strongly impressed, with round meshes and strong 
punctures i~ O. oblongiusculus, more transverse meshes and no punctures 
in O. filJuratus. As stated above, the shape of the smooth portion of the 
elytra in O. horni is intermediate, its outline is more flexuous posteriorly 
than in O. oblongiusculus and more acuminate than in O. figuratus, 
edpecially in the females. The aedagus of O. horni is subparallel, about 
3S wide and nearly as long as the lateral lobes and acuminate at the 
apex. In O. figuratus the shape of the aedagus is very similar, but it 
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IS a little more slender and in lateral view its apex appears strongly 
curved, in the form of a hook. In O. oblongiu8culus the aedagus is shorter 
than the lateral lobes, slightly constricted at about two-thirds of its 
length and with a narrowly rounded tip; the longitudinal furrow, which 
almost reaches the apex and has a different facies in the other two species 
is much shorter in O. oblongiusculus. Small differences are also notice
able in the aedagi of O. oblongiusculus from the 'Eastern Himalayas 
(oblongiusculus, s. s.), the Western Himalayas (subsp. parkeri), Burma 
(subsp. feai) and Tonkin, but the shape is generally of the same type, 
and there can be little doubt that the minor distinguishing characters of 
these forms can only be considered as being of racial or subspecific 
value. 

Orectochilus alienus, sp. nov. 

Long. 6-7 mm. Ovatus, sat latus, postice ab~ humeros attenuatus, 
parum convexus. Supra nigro-piceus vel castaneu8, leviter aene~cens, 
ad latera aureo-tomentosus, fla vo-marginatus. Infra piceus, segmento 
anali epipleuris pedibusque rufis. Labro brevissimo, transversali. 
Margine tomentoso in pronoto lato, antice latiore ; in elytris continuato, 
postice dilatato et suturam ante apicem attingente. Spatio laevi sub
cordiformi, lateribus fere rectilinearibus, parum constrictis. Reticula
tione in regionibus glabris fortius in capite (areolis rotundatis), levins in 
pronoto et elytris (areolis transversis) impressa, tmdique punctatura 
remota. Truncatura paululum obliqua, angulo suturali fere recto, 
externo obtuso deleto. Tj.biis anticis in a triangulariter intus dilatatis 
ant ice recte truncatis, angulo apical~ externo recto, v.el in individuis 
magnis acuto extus projecto; in ~ minus latis, subp aralle lis, angulo 
apieali externo leviter rotundato. Tarsis anterioribus in ~ dilatatis, 
ovatis, antice fortiter attenuatis. 

Habitat! Burma, Tavoy, Nwalabo, 3,000 ft., November 1924 (R. N. 
Parker). 

Type a large male; allotypes a small male and a female in my 
collection; paratypes in the collection of the Forest Research Institut~, 
Dehra-Dun. 

In the Oatalogue of Indian Insects (Part 19, 1930, p. 21) I recorded 
these specimens as O. cordatus, but having now compared the material 
with a type male of the latter species from the Museo Civico, Genova, 
and a series from Tonkin in my collection (from Lactho and Hao Binh) 
which does not show any significant differences from the type male, 
I am of opinion that the Indian specimens represent an undescribed 
species. O. alienus is a relati vel y smaller insect (0. cordatus 6·5-8 mm. 
O. alienus 6-7 mm. in length), and is comparatively broader. The out
line of the smooth portion of the elytra is less constricted posteriorly 
and, therefore, less cordiform, and the oblique sides are nearly recti
linear. The flattened lateral margin of the elytra is le8s broadened 
posteriorly and the outer apical angle is not distinctly marked. Further, 
the male genitalia of the two species differ materially, in O. oO'l'datus the 
aedagus in nearly subparallel and only feebly narrowed in its apical third, 
while in O. alienus there is a strong constriction shortly before the apex, 
which is broadly expanded for a short distance and notched at the tip. 
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Small speoimens of O. alienus might be oonfounded with O. oblon
giusc'Ulu8 feai, whioh was oolleoted from the same locality. The latter, 
however, is generally Jlmaller in size and more elongated, the retioulation 
on the smooth portions of the pronotum and the elytra consists of round, 
strongly impressed meshes, the tomentous border is much broader on 
the pronotum, espeoially, behind the eyes and the base of the elytra; 
the smooth portion of the latter is narrower basally and is on the whole 
more elongate-oordiform. The aedagus of O. alienus, a8 described above, 
is also quite different. 





FURTHER NOTES ON CRUSTACEA DECAPODA IN THE INDIAN 
MUSEUM. 

III.-ON THE DECAPOD CRUSTACEA COLLECTED BY THE BENGAL PILOT 

SERVICE OFF THE MOUTH OF THE RIVER RUGHLI. DROMIACEA 

AND OXYSTOMATA. 

By B. CHOPRA, D.Se., Assistant Superintendent, Zoolog~:('-al Survey of 
India, Oalcutta. 

For many years past the members of the Bengal Pilot Service have 
been enriching the oollections of the Indian Museum with large numbers 
of, sometimes very interesting, zoological specimens, collected by them 
at the Sandheads, off the mouth of the Hughli River. The association 
between the Pilot Service and the l\1useum is a very old one, and there 
are numerous specimens in the Museum collection registered as having 
been presented by the Commissioners of Pilot Brigs as long ago as the 
seventies of the last century, or perhaps even earlier than that. This 
valuable association was continued even after the replacement of the 
Pilot Brigs by modern steamships, and has resulted in larger collections 
since the present Pilot vessels S.S. "Fraser" and S.S. "Lady Fraser" 
were equipped a few years ago with beam or ott.er trawls for such 
marine investigations as the exigencies of their service permit them. 
The result of this has been the accumulation. of large collections from 
this interesting region, a considerable part of which consists of Decapod 
Crustacea. Though several interesting fornlS of Decapoda, Stomatopoda 
and other grollps of Crustacea from this area have been described by 
Wood-Mason, Alcock, Kemp and others, and records of other forms from 
this locality have been included in a number' of papers in the accounts 
of various species, no systematic attempt has up to the present time 
been made to give a collective account of the fauna of this region. I 
propose describing the Decapod Crustacea of this are·a in the present 
series of papers. 

Like most deltaic regions, the Delta of the Ganges is a very interest
ing area from a zoological point of view. As pointed out by Kemp 1 in 
his" Notes on the Fauna of th.e Matlah River in the Gangetic Delta" 
the conditions governing life in this region are very peculiar, and have 
resulted in the evolution or preservation of a very specialized type of 
fauna. As in other deltaic regions, not only is there a rapid and exten
sive mingling of fresh and salt waters, resulting in a wide range of salinity 
that varies according to the condition& of the tides, and the amount of 
fresh water brought down by the river at different times of the yea,r, but 
the amount of silt that the water of the Ganges brings down with it from 
the rich alluvial plains through which it flows, plays a very important 
part in regulating the conditions of life in the Delta. A very large 
amount of mud held in suspension in the form of minute particles must 

1 Kemp, Bee. Ind. MU8., XIII, pp. 233-241 (1917). 
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necessarily diminish the amount of light that penetrates to the" deeper 
layers of water, and its slow sedimentation forms a bed of a soft ooze
like mud, which from its very nature is somewhat unsuitable for a 
certain type of fauna. This result is no doubt also contributed to by 
t.he tidal currents and wave action, which must be constantly stirring 
up the superficial layers of mud at the bottom. 

These conditions, though found by Kemp to exist in the Matlah 
River, are no doubt more or less characteristic of the entire Delta. The 
physical conditions prevailing at the Sandheads have not yet been 
adequately studied, but conditions somewhat similar to those in the 
Matlah'River, though perhaps in a lesser degree, must ohviously be 
existing here also_ This area, which lies roughly in 21°N. and 88°E., is 
considerably lower and nearer the open sea than the region investigated. 
by Kemp. The large amount of fresh water brought down either by the 
Hughli or the neighbouring branches of the Ganges no doubt changes the 
salinity, especially that of the superficial layers, "to a considerable extent. 
Recently Commander Bacon of the Bengal Pilot Service has very kindly 
brought us a series of water samples from the Sandheads, covering a period 
of 24 hours. On titration it is found that the salinity of the surface 
water at the Sandheads on 18th, 19th October, 1932, varied between 
16·175 and 20'990, and that it showed a tendency to rise and fall with the 
tides. More detailed observations on the salinity etc. of the waters at 
the Sandheads will be published later. I am very grateful to Col. Sewell 
for the very valuable help he has given me in studying these water 
samples. 

The silt, that comes down with the river water, makes the water of 
this area markedly turbid. The bottom, again, for the most part con
sists of soft mud, though in some places there are patches of mud mixed 
with sand. The large quantities of mud particles held in suspension 
must cut off a large proportion of day-light and thus make the lower 
strata darker than at corresponding depths in the open sea. The depth 
is nowhere great and most of the coUeation appears to have been made 
at or under 20 fathoms. 

From his study of the animals living in the Matlah River, Kemp 
came to some very interesting oonclusions regarding the similarity of 
the l\Iatlah fauna and that of the deep sea. A.t the present moment 
I am unable to make any general observations about the fauna of the 
Sa.ndheads; it may be possible at a later stage to express some definite 
views on this matter. 

The present paper deals with the crabs of the tribes Dromiacea and 
Oxystomata.. Without going into the merits of the different systems of 
classification of the Oxystomes, so ably discussed by !hIe, I have followed 
in the present paper the classification adopted by Alcock in his famous 
" Materials for a Carcinological Fauna of India" For synonymies also 
the reader is referred to Alcock's work; for later references TIlle's excellent 
account of the Oxystomes in the Siboga Expedition Reports has been 
cited. 

'l'he Dromiacea are represented in the Sandheads collection by one 
species only, while there are 20 species and one variety of tlie Oxystomata. 
In the Calappidae, Calappa pustulosa Alcock, a ra,ther rare speoies1 is 
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represented by a number of good examples. In the Leucosiinae a new 
speoies of Le°ucosia has been descrihed, while Bell's rare lW.yra elegans 
has also been met with. The Iliinae have six representatives living in 
this locality; of these Arcania erinaceus (Fabr.), a somewhat uncommon 
species, has been met ,vith at t.he Sandheads, and both the known 
species of 1m are also represented. Of these I. inermis Leach appears 
to be a rare fornl. The Dorippidae are represented by two species and 
a variety, and the Raninidae by a single species. 

I give below a list of the species met with at the Sandheads; those 
recorded from this area for the first time are marked with an asterisk. 

Dromiacea. 
Dromiidae. 

Conchoecetes artific-iosus (Fabr.). 
Oxystomata. 

Calappidae. 
Calappinae. 

Oalappa lophos (Herbst). 
*Oalappa pustulosa Alcock. 

Matutinae. 
Matuta lunaris (Forskal). 
Matuta planipes Fabr. 

Leuoosiidae. 
Leucosiinae. 

Leucosia rhomboidalis de Haan. 
Leucosia craniolaris (Herbst). 

*Leucosia rotundifrons, sp. nov. 
Philyra globosa1 (Fabr.). 
Philyra globulosa M.~Edwards. 
Myrafugax (Fabr.). 

* Myra elegans Bell. 
Iliinae. 
*Iphiculus spongiosuis Adam and White. 
* Pariphiculus rna.riannae (Herklots). 
Arcania septemspinosa (Fabr.). 
Arcania erinaceus (Fabr.). 

*lxa cylindrus (Fabr.). 
*lxa inermis IJeach. 

Dorippidae. 
Dorippinae. 

Dorippe dors'ipes (Linn.). 
Dorippe fachhino (Herbst). 
Dorippefachhino, var. alcoclt-i Nobili. 

R.aninidae. 
* Raninoides personatus Henderson. 

My best thanks are due to Dr. Baini Prasha.d for Inaking several 
valuable suggestions in the course of this work, and to Col. R. B. 
Seymour Sewell for going through the manusoript with me . 

.l No me!lt~on of this species has been ronde in the following pages on aooount of tlw 
bottle contalrung examples of it having been mislaid. Only three mnle I'lpccimens were 
oollected at the Sandheads. . 
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Tribe DROMIACEA. 

Sub-tribe DROMIIDEA. 

Family DROMIIDAE. 

Concboecetes artificiosus (Fabr.). 

1901, Oonckoeeete8 artijicio8'Us, Alcock, Cat. Ind. Decapod Cru8t., Part I, pp. 41, 
42. 

Seventeen specimens of both sexes and of different sizes, that agree 
closely with n~med examples of this species in the collections of the 
Indian Museum, have been brought back by the Pilot Steamships 
"Fraser" and "Lady Fraser" at different times between the years 
1923 and 1928. The species is very easily recognised, among other 
characters, by the front having three teeth, by the presence of two teeth 
on the lateral borders of the carapace, and by the third pair of walking legs 
being short and ending in strong claws. The fourth pair of legs are very 
much reduced, and have tiny claw-like dactyli. The chelipeds are 
massive, especially in the males. The two teeth on the lateral border 
of the cara,pace are generally worn away in larger examples. 

O. artificiosus has a wide range of distribution in the Indo-Pacific 
region. There are specimens in the Indian Museum from the Delta of 
the Indus to as far east as Hongkong. . It has also been recorded, among 
other places, from the east coast" of South Africa (Stebbing),l Ceylon 
(LaUl'ie),2 Gulf of Siam (Rathbun),3 Japan (Balss) 4 and Queensland in 
Australia (Haswell). 5 It generally lives in shallow waters, but the 
examples from the Indus Delta in the Museum collection were dredged 
at a depth of 62 fathoms. 

The species is known to cover itself with the shell of a bivalve 
mollusc, which it holds over its back by the strong claws of the third 
legs. One example from the Sandheads, collected by Capt. C. Park on 
board the" Lady Fraser" in 1927, has the shell of a Gastropod, Xeno
phora (Onustus) sola·Tis (Linn.)6 over its carapace. 

The largest specimen in the Indian Museum collection has its carapace 
about 30 mm.. long. 

Tribe OXYSTOMATA. 

Family CALAPPIDAE. 

Sub-family CALAPPINAE. 

CaIappa lophos (Herbst). 

1896. Oalappa lophoB, Alcook, Journ. A8. Soc. Bengal LXV, pp. 144, 145. 
1918. OaZappa lOPMS, Ihle, 8iboga Exped. Rep. XXXIX b2, pp. 182, 183. 

I refer to this species 20 examples of both sexes and of varying sizes, 
collected at the Sandheads between 1923 and 1929. The specimens 

1 Stabbing, South African Orust. II, pp. 19, 20 (1902). 
2 J ... aurie, Rep. Pearl Oyster Fish. Ceylon V, p. 353 (1906). 
8 Rathbun, Ko'n{J. Danslce Viden8k. 8elsk. Smfter (7) V, p. 367 (1910). 
& Balss, Arch. Nat:urge8ch. LXXXVIII, p. 110 (1922). 
6 Haswell, Oat. Austral. Grust., pp. 141, 142 (1882). 
8 I am indebted to my colleague Dr. B. Prashad for the name of this Gastropod. 
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agree closely with named examples of this species in the Museum. collec
tion. There has been some doubt about the shape of the anterior end 
of the endostomial septum in this species, but in my examples this 
septum is, as described by Alcock, "deeply exoised anteriorly". 

This species occurs very commonly all along the eastern coast of 
India from the Delta of the Hughli to as far south as Pondicherry. 
There are also specimens in the Indian Museum colleotions from the 
Andamans, Ceylon, the Laooadive Islands, and the Persian Gulf. 

O. lopkos has a wide range of distribution in the Indo-Pacific region. 
Balss 1 gives the distribution of the species as: Dar-es-Salaam, Persian 
Gulf, Indian coasts, Ceylon, Siam, Japan, Celebes, Amboina and 
l' Port Jackson. Miss Rathbun's2 record of the species from the Gulf of 
Siam is rather doubt:ful, as it is diffioult to say whether her examples 
really belong to this species or not. 

The species lives in shallow waters, and, judging from the examples 
in the Muse~ collection, does not appear to go below 20 or 22 fathoms. 

Calappa pustulosa Alcock. 

1896. Calappa pustulosa, Alcock, Journ. As. Soc. Bengal LXV, pp. 147, 148, 
pl. vi, fig. 1. 

This species has hitherto been known from two immature male 
specimens only, collected by the R. I. M. S. " Investigator" oft the 
Ganjam and Orissa coasts, at a depth of 25 fathoms. It is very easily 
recognised by the poor development of the clypeiform extensions of the 
carapace and by the presence of large rounded tuberoles arranged on 
the carapace in seven longitudinal rows. The olypeiform extension 
consists of five short, broad teeth, the anteriormost of which has the 
appearance of a sharp tubercle rather than that of a tooth. The third 
tooth is the largest, and its tip is somewhat pointed and curved forwards. 
The last tooth is in advance of the posterior border of the carapace. 
The antero-Iateral margins of the carapaoe are distinctly orenulated (or 
coarsely, but evenly, beaded) in their posterior half, while the anterior 
part is practioally smooth in most of the examples that I have examined. 
In a few speoimens this margin is faintly beaded, while in most, though 
the margin is more or less smooth, the low tuberoles on the carapace 
a little on the . inside of the margin, give this part of the margin a super
ficially beaded appr.arance, somewhat like that shown in Alcock's figure 
of the species. Both the type-speoimens, on whioh Alcook based the 
description of this species, have the anterior part of the antero-Iateral 
margin practically smooth, but the row of low tuberoles a little on the 
inside of the margin is seen in his figure, the true margin being in visible. 
The front is sharply bilobed and its tip projects beyond the orbits. The 
posterior border is more or . less straight, and has a fairly well-marked 
prominence on either side at its junction with the postero-Iateral margin. 
The seven rows of bullous tubercles are arranged on the carapace as 
shown in Alcock's figure. The tubercles near the posterior margin of 
the carapace are very much lower and less developed than on the rest 
of the carapace, and some of these belonging to the median row tend to 

1 Balss, Arch, Naturge8ch. LXXXVIII, p. 123 (1922). 
2 Ra.thbun, Kong. Dan.aka Viclensk. Sslsk. Sk-rijter (7) V, p. 315 (1910). 
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become short, low crests. This is espeoially noticeable in larger speci
mens. At the anterior end of the median row, there are lour smaller 
t.ubercles arranged almost in the form of a square. The surface of the 
carapace between the tubercles is finely granular in the anterior part, 
but is smooth posteriorly. 

The endostomial septum in younger examples is as described by 
Alcock. In its anterior part the septum. is a low, and slightly concave 
ridge, but is somewhat higher posteriorly. This is the case in the type
specimens, and in the smaller examples in my collection. In larger 
specimens the anterior part of the septum is a high vertical ridge, be
coming low posteriorly, in which part it is deeply concave. The ischium 
of the external maxilliped is, as ,1 ppears to be usual, strongly toothed 
on its inner border. 

The chelipeds, as is always the case in the genus, are very massive, 
and the crest at the distal end of the arm is four-lobed, the anterior
most lobe ending in a sharp tooth. The outer surface of the palm (and 
to a less extent, the upper surface of the wrist) is covered v..ith bullous 
tubercles like those on the surface of the carapace. The lower borders 
of the palm are finely milled, and a little above this margin on the 
outer surface of the palm there is a band of small granules arranged 
more or less parallel to the margin. ~e inner surface of the palm 
is practically smooth, and the crest on its upper margin is as shown by 
Alcook. 

The abdomen in females and small males consists of seven distinct 
somites, while in large male examples the 3rd, 4th and 5th somites are 
fused, thus leaving only five pieces. In some comparatively large males 
there are still traces of lines bet"reen the fusing somites. 

Oalappa pustulosa appears to be a common species at the mouth of 
the Hughli River, 18 specimens, as listed below, having been collected 
by members of the Pilot service at the Sandheads. The largest male 
example has a carapace length of 35 mm., while the largest female, 
which is ovigerous, is 39·5 mm..long. The type-specimens have a carapace 
length of about 20 mm. only. 

C 1606/1 Sandheads, mouth of the River " Fraser," 4th Nov. 1 young. 
HugWi. 1922. 

C 1608/1 
" " " " Fraser," 22nd Mar. I 6'. 

1923. 
C 1612/1 " " " 

"T.Jady Fraser," Capt. 1 &" 2 ~~. 
A. W. Michie, June 
1923. 

C 1607/1 
" " " 

" Lady Fraser," Nov. 1 young. 
1923. 

C 1605/1 " " " " Fraser," 11th Jan. 5 ~&'. 
1924. 

C 1614/1 ~, ,. 
" " Fraser," 29th Feb. 1 ~, 1 ~. 

1924. 
C 1609/1 

" " " " Fraser," Jan. 1930 1 young. 
C 1610/1 Bay of Bengal, between Pilot " Fraser," Nov. 1923 1 ~. 

Ridge Light Vessel and Eastern 
Channel Light Vessel. 10 miles 
N. and S. of Eastern Channel 

C 1611/1 
Light Vessel. 

" " " " Fraser," 29th Feb. 1 ~. 
1924. 

C 1613/1 
" 

, , 
" "Lady Fraser," Feb., 2 ~9. 

Mar. 1928. 
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Typical examples of the species are so far known from the eastern 
coast of India only, though Borradaile1 has recorded a variety of this 
speoies from the Maldive Islands. The variety, which he called olypeata, 
is distinguished from the jor'lna typica by having the clypeiform exten
sions of the carapace much better developed and the antero-Iateral 
margins of the C8Jrapace toothed throughout. The endostomial septum 
is more or less like that described by Alcock, though it is perhaps some
what better developed. In the Indian examples, including the t1Pes, 
these characters do n~t exist. The anterior part of the antero-Iateral 
margins is, as mentioned above, faintly beaded in some specimens, but 
in none can it be called toothed throughout. There are, however, a 
number of low tubercles quite close to this part of the margin, which 
give it a superficial appearance of being toothed, but the margin itself 
is practically smooth. The clypeiform expansion is poorly developed in 
all examples, and is nothing like that of O. depressus Miers,2 as mentioned 
by Borradaile for his variety. 

O. pustulosa lives in shallow waters, all the specimens in the Museum 
having been collected at depths of 20-25 fathoms of water. 

Sub-family MATUTINAE. 

Genus Matuta Fabr. 

1896. Matula, Alc('pk, Journ. As. Soc. Bengal LXV, pp. 153-157. 

There has been a great deal of confusion regarding the correct names 
applicable to the various species of Matuta. Alcock in the paper cited 
above gave a very careful revision of this genus, but several workers 
like Stebbing,3 Miss Rathbun,4 Ihle, Balss 5 and others did not accept 
his views with regard to the correct names of M. lunaris and M. victo')'. 
I do not propose going into this matter here, but it seems clear that 
Alcock was wrong in ascribing the name of M. lunaris to Herbst. This 
species should undoubtedly be cal1erl M. lunaris (Forskal) and 
M. victO'l' of Alcock and some other authors should be referred to this 
species. M. lunaris of Alcock would thus appear to he M. planipes of 
Fabricius. In adopting these names I am following the example of most 
of the present-day workers. 

Mutata lunaris (Forskal). 

1896. Matuta'victor, Alcock, Journ. AB. Soc. Bel1ga,l. LXV, pp. 160, 161. 
1918. Matuta lunaris, Ihle, Siboga Exped. Rep. XXXIX b2, pp. 185, 186. 

I refer to this species one ovigerous female specimen, with a carapace 
length of about 30 mm., collected by " Lady Fraser" at Sandheads in 
1927. The species has been very accurately described by Alcock, and 
my ~xample agrees closely with his description, as also with na,med 
specimens of the species in the collections of the Indian Museum. 

1 BorradaiIe, Fauna Geog. Maldive and Laccadive Archipelago II, p. 436 (1903). 
2 Miers, Challenger B'I'achyura (Zool. XVII), p. 287, pI. xxiii, fig. 2 (1886). 
a Stebbing, South African Crustacea III, pp. 54-57 (1905). 
4 Rathbun, Kong. Danske Vidensk. Selak. Skrifter (7) V, p. 315 (1910). 
& Ba1ss, Arch. Naturgesch. LXXXVIII, p. 125 (1922). 
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M. lunaris occurs very commonly along the Indian shores. It is 
very widely distributed in the Indo-Pacific region, having been recorded 
from the Cape region and the Red Sea on the west to Polynesia on the 
east. Balss 1 gives the distribution of this speoies as : Zanzibar, Dar
es-Salaam, Madagaskar, Mauritius, Seychelles, Red Sea, Indian coasts, 
Ceylon, Amboina, Java, Celebes, Philippines, China Sea, Japan, Samoa, 
Nicobars, Tabiti, British New Guinea and Australia. 

Matuta planipes 2 Fabr. 

1896. Matuta lunaris, Alcock, Journ. As. Soc. Bengal LXV, pp. 161, 162. 

This species, though closely resembling M. "lunaris (=M. victor 
Alcock), can be, as pointed out by Aloock, eas~y distinguished from it. 
There is no spine at the angle where the hand comes in contact with the 
external border of the arm, the spine of the foregoing species being 
replaced by a tubercle, and the fourth lobe of the median longitudinal 
ridge on the outer surface of the hand is not raised into a spine in either 
sex. The colour in freshly preserved specimens is also difIerent. I have 
examined a large number of specimens, that are preserved in the Indian 
Museum, of the two species of different ages and of both sexes, and I 
find that these differences are oonstant . 

. M. planipes appears to be a" common speoies at the mouth of the 
Hughli, 12 specimens having been collected there between 1923 and 
1927 In the Indian Museum there are specimens from Mergui, Anda
man Islands, Burma and from several localities along both the coasts 
of Peninsular India. The species is widely distributed in the Indo
Pacific region; Balss 1 gives its distribution as Cape of Good Hope, 
Coasts of India, Singapore, Siam, China, Bonin Island, Japan, Java, 
Celebes and N. W Australia. 

Family LEUCOSIIDAE. 

Sub-family LE1JCOSIINAE. 

Leucosia rhomboidalis de Haan. 

1896. Leucosia. rhomb01·dali,~, Alcock, JO'llrn. As. Soc. Bengal LXV, pp. 234 .. 
235. 

1918. Lc'Ucosiu rhomboicktUs, Ihle, Siboga Exped. Rep. XXXIX b2, p. 282. 

Leucosia rhomboidalis belongs to the group of species in whioh L. 
craniolaris (Herbst), L. vittata Stimpson and L. pubescens Miers are also 
placed. L. truncata Alcock also resembles these spe~ies in a" number 
of important characters, but the shape of its front is so distinct that it 
can be readily distinguished from all other species of the genus. From 
the two first named species in this group L. rhomboidal-is can be distin
guished by having the two sides of its front more or less sub-parallel, 
80 that a somewhat abrupt junction is formed between the front and 
the antero-Iateral borders of the carapace; and by having the edge of 

1 Balss, Arc}". Naturge.,ch. LXXXVIII, p. 125 (1922). 
2 As mentioned on p. 31, Alcook's name of M. lunaris is not applicable to this 

species, and Fabricius' old name pltll1ipe8 should take its place. 
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the pterygostomian region, which forms the anterior boundary of the 
thoracic sinus, smooth, there being no milljng or granulation. From 
L. pubescens it can be recognised by its smaller size and by the fact 
that the surface of the carapace below the posterior margin of the dorsum 
is distinctly granular, while thjs surface is smooth in L. pubescens. Fur
ther the inner surface of the hand in the present species has two promi
nent rows of granules; in L. pubescens this surface is generally smooth, 
or there is ,a single row of obsolescent granules. The external orbital 
angles are also inconspicuous, and the two outer teeth of the front are 
minute and deflexed, giving the front a superficial appearance of ending 
in a single sharp point. 

I refer to this species two male specimens collected at the Sandheads 
by the Pilot vessel "Lady Fraser" in November 1923. The larger 
example is about 14 m.nl. long. The specimens agree very closely with 
Alcock's description of the species, as also with named examples in the 
Museum collection. The colour is somewhat faded, but the crescents 
of dark red spots, mentioned by A.lcock, can be distinctly made out. 

There' are specimens of this species in the Indian Museum collection 
from the Andamans, the Delta of the Irrawady River, the Sandheads 
and the Coromandel coast, besides some examples from Hongkong. 
According to Ihle the species is distributed from Ceylon to Japan; 
Balss 1 mentions its having been found at Vladivostock aL')o. 

Leucosia craniolaris (Herbst). 

1896. Leucosia craniolaris, Alcock, Journ. As. Soc. Bengal LXV, pp. 231, 
232. 

1914. Leucosia craniolaris, Parisi, Atti. Soc. ltal. Sci. Nat. Milano LIII, 
pp. 293, 294. 

The present species very closely resembles L. vittata Stimpson, from 
which it i~ somewhat difficult to distinguish it satisfactorily. The 
character on whioh Stimpson 2 separates his species from. L. craniolaris, 
namely the presence of pubescense on the basal part of the arm, holds 
good for both species. Alcock mentions a number of characters by which 
the two species may be distinguished; the most important of these is 
afforded by the thoracic sinus. In L. vittata the outer limb of the sinus 
encroaches on the antero-lateral border of the carapace, where it causes 
a marked emargination, visible in a dorsal view; in L. craniolaris the 
outer limb of the sinus does not invade the antero-Iate~al margin of the 
carapace. This character, though quite constant in L. vittata, appears 
to be somewhat variable in the other species, for in some examples of 
L. craniolaris that I have examined a slight emargination of the antero
lateral border is formed. According to Alcock, the hand in L. vittata 
is "very appreciably longer than broad, and the fingers are every bit 
as long as the hand" ; and in L. craniolar·is the hand is nearly as broad 
aSllong and the fingers are also nearly as long as the hand. In all the 
specimens of both the species that I have examined the hand is longer 
than broad in the ~ame way as the fingers are longer than the hand. 
In the former species, however, the fingers appear to be proportionately 

1 Balss, Arch. NaturrJe8ch. LXXXVIII, pp. 127, 128 (1922). 
2 Stimpson, Smithsonian, Misc. Coll. XLIX, PI>. 149, 150, pl. xviii, figs. 3, 30. (1907). 
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somewhat longer than those in the other form. The third point men
tioned by Alcock is the difference in the colouration of tbe two species. 
This difference appears to be constant, and in freshly preserved examples 
at least is no doubt useful in distinguishing the two forms. It thus 
appears that, apart from colouration, whi.ch in the case of old specimens 
call1ot be relied upon to any great extent, the only point on which the 
two species can be satisfactorily separated is afforded by the thoracic 
sinus. Anot.her character which. might be of help ill recognising these 
species is the slight difference in the shape of the front. In L. craniolaris 
the antero-lateral borders are practically straight, and meet the con
verging sides of the front in a more or less continuous sweep, so that 
t.here is hardly any angle formed by the two. In L. vittata the antero
lateral borders, which have a distinct emargination a little above the bases 
of the chelipeds, are somewhat arched, and meet the sides of the front 
in a distinct, though very broad, angle, giving the snout an appearance 
of being pinched off frqm the rest of the body. The junction is not 
as prominent as it is L. rhomboidalis or L. p-ubescens, but it is distinctly 
more so than in L. cra,niolaris. I have found this difference quite cons
tant in all the examples of the two species in the Indian Museum collec
tion. 

The carapace in L. craniola'ris appears to be a little less arched than 
in L. t>ittata. 

There are nineteen specimens in the collection from the Sandheads 
t.hat I refer to this species. Of these 13 are males, and 6 females, the 
latter including an ovigerous example. The largest specimen has a 
carapace length of 23 mm. There are airea.dy in the Museum collection 
specimens from the mouth of the Hugh Ii River. In Indian waters 
Henderson 1. mentions its having been recorded from Rameswaram, 
Mutuwartu, Ceylon, Gulf of l\Iartaban and Madras. 

L. craniola'tis is widely distributed in the Indo-Pacific region. In 
addition to Henderson's records Parisi has mentioned, in the paper cited 
above, a number of localities from whioh the species has been recorded. 
Ihle 2 gives its distribution as Gulf of Manaar, India.n Archipela.go, 
Torres Strait and East Asia. 

Besides the speoimens mentioned above there is a young male example 
in the collection. As mentioned by Alcook 3 in the case of L. t'ittata, 
the posterior margin of the carapace is pra.ctically straight, and the 
outer angles are dentiform. 

Leucosia rotundifrons, sp. nov. 

The carapace is bluntly hexagonal, and is slightly longer than broad, 
the greatest breadth being about nine-tenths of the length. The surface 
is devoid of hair, and is quite smooth in tbe posterior and median regions. 
The hepatic, the gastric and the sides of the branchial regions are, h(fN
ever, minutely) but distinctly punctate, the punctations in fully grown 
examples being visible even to the naked eye. The antero-lateral 

1 Henderson,.~rra'M. Linn. Soc. London (2) Zool. V, p. 397 (1893). 
2 Ihle, Siboga Exped. Rep. XXXIX b2, p. 315 (1918). 
3 Alcock, Journ. A8. Soc. Bengal LXV, p. 233 (1896). 
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borders are markedly sinuous, and are concave, except for a broad 
notch a little above the base of the chelipeds; they arc headed through-

TEXT-FIG. 1.-Leuco8ia rotundiJro1t8, ap. nov. 
Dorsal view of a male specimen: X 1·5. 

out, though the beading in the a.nterior pa.rt is faint. The postero
lateral margins, which are broadly arched, are crenulate, the crenulation 
becoming sparser posteriorly, and extending up to the base of the last 
pair of legs. The posterior margin is faintly milled, and is regularly 
rounded in the female. In the male this margin is very gently curved, 
or is more or less straight ,vith a concavity in the middle. It is conti
nuous on either side "rith the thickened and milled epimeral margin, 
which, for the most part, is not visible in a dorsal view. As is usual 
the epimeral margin ends in a tooth. The deflexed surface below the 
posterior margin is quite smooth, though its lower border is beaded. 

The front is prominent and is conspicuously broader than long. It 
is dorsally concave, and has a faint long groove on either side a little 
on the outside of the eye. Its front edge is deflexed and is broadly 
and regularly rop.nded. There are distinct concavities on the carapace, 
one on either side of the middle line at the base of the front. 

The ventral surface of the ischium of the external maxilliped in the 
female is raised into a carina, which, in one specimen, is quite sharp 
and ends in a blunt tooth. The distal part of the exognath and the 
merua of the maxilliped, is covered with sman pearly granules in both 
sexes. 

The thoraoic sinus is like that of L. obtusifrons de Haan, as desoribed 
by Alcock 1 and figured by Parisi. 2 It is a long narrow loop between 
the base of the cheliped, and the strongly pronounced lateral angle or the 
eave of the carapace. rrhe granules on the dorsal end of the loop are 
small in size, and are for the most part hidden under the eave of the 

1 Alcock, Journ. As. Soc. Bengal LXV, pp. 216, 217 (1896). 
2 Parisi, Ate-i. Soc. ltal. Sci. Nat. Milano LIII, pp. 291,292, pl. xiii, fig. 4 (1914). 
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carapace; those on the lower limb are large and pearl-shaped. The 
granules of the anterior concavity of the loop are only partly welded 

TEXT-FIG. 2.-Leucosia rotundijrons, ap. nov. 
Thoracic sinus, lateral view: X 4. 

together, are cut off from those of the lower limb and form. a somewhat 
isolated incomplete ring. The pterygostomian plate in front of the loop 
has a small depression, and its lower edge in continuation with the loop 
is markedly granular. 

In the adult male the chelipeds are considerably more than half 
again as long as the carapace. The inner and outer borders of the arm 
are covered with large pearly tubercles, and in addition to these the 
upper surface of the arm has two divergent longitudinal rows of similar 
tubercles, arising from a number of smaller coalescent tubercles at the 
base of the arm, and running for about half its length. The inner surface 
of the arm is completely covered with pearly tubercles, which become 
smaller in size near the distal end. The under surface has a large 
number of small tubercles in the basal portion, and similar tubercles 
along the sides arranged so as to leave a large smooth area of a triangular 
shape in the middle. The wrist is short and globular, and is smooth, 
except for two rows of small granules on the inner surface, one along 
the upper border and the other along the lower. The hand is about 
one and a half times as long as high, and its outer border is very faintly 
carinated. The inner surface of the hand has a number of rows of 
granules on it; the rows on the dorsal and ventral borders consist of 
larger granules, and are continued on to the fixed finger. The fingers 
are somewhat shorter t.han the hand, and leave an appreciable gap .at 
the base "Then they are closed. They bear short teeth on their entire 
edges, and their tips are somewhat sharply pointed. 

The legs have subcylindrical meropodites, with four longitudinal 
ro\vs of small indistinct granules; the carpopodities are short and 
inflated, the propodites have sharp, dorsal carinae and the dactyli are 
broadly lanceolate. 

The abdomen consists of four pieoes in both the sexes; the t.hird 
piece in the male has a strong tooth in the middle line. The second 
piece in the male is almost as long as the third and has its surface raised 
in three prominent convexities. In the female the second piece is very 
small. 
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The largest specimen, a male, has a carapace length of 28'S mm. 
and breadth of 26·5 mm.; the largest female is 26 mm. long and 24·7 mm. 
broad. 

The colour in spirit specimens is slate-grey, with the pearly tubercles 
on the arm white. There are generally no characteristio ma~kings on 
the carapace, but in one female example from the Madras ooast a pair 
of small white spots on either side of the gastric region is faintly visible, 
as in L. obtusifrons. In the specimen from the Sandheads the carapace 
and the lower surface of the body are mostly -black, only -the anterior 
part of the former being whitish. The ohelipeds and the tubercles on 
it are also black, except for parts of the hand and the fingers, whioh are 
pale orange. The meropodites of the legs are black, while the remaining 
parts are light orange.· The colouration of this example does not agree 
with that of any other specimen in the collection. There are tufts of 
Polyzoan colonies growing on the arms in this example. 

The type-specimen is registered under 2855/10 in the registers of the 
Zoological Survey of India. 

Locality.-The species appears to have quite a wide range of dis
tribution in the Indian Ocean, there being specimens in the Museum 
collection both from the Arabian Sea and the Bay of Bengal. The type
specimen is from the Laocadive Sea (Marine Survey Station 246). 

2855/10 Laccadive Sea, 110 14' 30" N., Marine Survey, 15th 2 examples in-
74° 57' 15" E., 68-148 Oct. 1898. cluding TYPE. 
fathoms. 

2856/10 . , " 
., 

" 1 young . 

01643/1 Madras Ooast. 
" " 1 ~. 

01644/1 Near Muscat, Persian GuU. T. H. Townsend. 1 young c1 wi th 
a Bopyrid. 

01645/1 Sandhea<hl, mouth of the River 
Hughli. 

" Fraser," 29th Feb. 
1924. 

1 ~. 

The present species very closely resembles L. unidentata de Haan 
and L. obtusifrons de Haan, -notably in the shape and proportions of the 
carapace, the general shape of the front, the granulation of the arm, 
the form of the legs, and the general shape of the thoracic sinus. It 
can, however, be easily distinguished from both these species, among 
other characters, by the punctations of the ca.rapace, the shorter and 
anteriorly rounded front, and the carina on the ischium of the maxilliped 
of the female. As is seen from the aocompanying table L. rotundifrons 
shows a greater resemblance with L. obttts~f'(ons than with de Haan's 
other species. The resemblance between the three species is so close, 
that some examples of the new speoies had been mixed up with specimens 
of the -other two species in the Museum collection. The type-specimen 
along with another younger example had been included with examples 
of L. unidentata, while the female from Madras coast had been deter
mined a'S L. obtusifrons. Another specimen from Muscat in the Persia,n 
Gulf had also been called L. unidentata. 
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L. unidentata. I. obtus~frofls. L. rotU'Yldifrons. 

tt Ca,rapace smooth. 

2. Front somewhat broader than 
long, truncate triangular, its 
anterior edge faintly trilobed 
and Slightly deflexed. 

3. Ventral surface of ischium of 
external maxilllped in the 
f(\male s.mooth 

4-. DIstal part of merus and exog~ 
nath of external maxilliped 
in both sexes smooth. 

!i. Thoracic sinus loop-shaped, 
with equal sized pearly gra
nules on both limbs. Ptery
gostomian plate in front of 
the loop deeply indented 
transversely. 

U. Divergent rows of granules on 
the upper surface of arm ex~ 
tending for about three
fourths of the basal part of 
the arm. 

1. Carapace smooth. 

2. Front more or less as in L. 
unidentata. 

3. As in L. unidentata. 

4. As in L. unidentata. 

5. Thoracic sinus loop-shaped, 
with the anterior end of 
the loop out off in an 
isolated ring of coalescpd 
granules, and with granules 
of the dorsal limb minute. 
Pterygostomian plate in 
front of the loop flat. 

1. Carapace distinctly punctate 
on hepatic, gastric and 
sides of the branchial re
gions. 

2. Front very much broader than 
long, its anterior edge 
deftexed and regularly and 
broadly rounded. 

3. Ventral surface of ischium of 
external maxilUped in tbe 
female carinate. 

4. Dlstal part of mems and 
exognath of external max
illiped having pearly gra
nules in both sexes. 

5. Thoracic sinus more or less as 
in L. obttUi/rom. Pterygo
stomian plate in front of 
the loop somewhat de
pressed, wtb its lower edge 
prominently granular. 

6. Divergent rows of granules 6. Divergent rows of granules 
extending for about half extending for about half 
the length of the arm. the length of the arm. 

7. Outer border of hand rounded. 7. Outer border of hand 7. Outer border of hand faint.Iy 
rounded. carinate. 

8. Fingers as long as the hand. 8. Fingers shorter than the 8. Fingers shorter than the 
ha.nd. hand. 

9. Chelipeds more than Ii times D. Chelipeds less than Ii times 9. Chelipeds more than Ii times 
the length of the carapace. the length of the carapace. the length of the carapace. 

The species appears to be uncommon at the S andhe ads, only one 
example, as shown in the list of localities given above, having been 
collected there by the Pilot Steamship" Fraser" in 1924. 

Philyra globulosa M.-Edwards. 
1896. Phi lyra globulosa, Alcock, Jaunt. As. Soc. Bengal LXV, pp. 245-247. 
1918. PhUyra (Jlobulosa, Ihle, Sibo(Jrt Exped. Rep. XXXIX b2, pp. 274, 275. 

I refer to this species 21 specimens from the Sandheads, collected 
between 1922 and 1927 There are 12 males and 9 females, the former 
varying beween 14 mm. and 20 mm. in length, and the latter between 
14 and 16 mm. According to Alcock the adult female is 22-24 mm. 
long, but in my collection some females, having a carapace length of 
about 14 mm. only, are oyjgerous. 

P. globulosa somewhat closely resembles P. globosa (Fabr.), but, as 
shown by Alcock, the two can be distinguished without much diffioulty. 
Ihle in the paper cited above ha.s also given a number of useful charac
ters, which facilitate the recognition of the two species. 

The species appears to be quite common in the Indian Ocean, there 
being specimens in the Museum collection, as remarked by Alcock, from 
"all along the East coast, from the mouth of the Hooghly to Point 
Calimere, and on the coa~ts of Travancore, the Andamans, and the 
Persian Gulf" The specimens from the last mentioned locality differ 
from others' in having the upper surfaoe of the arm, and the pterygo· 
stolnian region less granular than is usually the case, 
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IhIe gives the distribution of the species as the Indian Ocean from 
the Persian ·Gulf to the Gulf of Siam, and the Moluccas. 

Myra fugax (Fabr.). 

1918. Myrafugax, Ihle, Siboga Exped. Rep. XXXIX b2, pp. 256,257. 

Myra fugax ocours very commonly all round the coasts of India. 
In the Indian Museum collections there are specimens from. among other 
localities, the l\1ergui Archipelago, the Andamans, the Irrawady Delta, 
the Delta of the Ganges, both the coasts of tbe Indian Peninsula (up to 
Karachi on the Bombay coast) and from the Persian Gulf. There are 
also examples from Singapore and Hongkong. In addition to these 
there are numerous specimens registered under the name of M. penf,a
cantha Alcock,! which appears to be only a young form of M. f1tgax, 
from both the coasts of India. 

TEXT-FIG. 3.-Myra,.jugax (Fabr.). 
External maxilliped of female: X 8. 

The speoies has been very fully described by Alcock 2 and several 
other writers. In the female the ventral surface of the ischium of the 
external maxillipeds is distinctly raised in a median longitudinal ridge 
composed of fairly la1'ge pearly granules. This ·character is very poorly 
developed in the male, but is present in all females, and even in young 
specimens of that sex. 

As Ihle has pointed out M. fugax is rather a variable species. .The 
proportions of the carapace, the size of the terminal spines, the relative 
length of the chelipeds, and the granulation of the carapace-to mention 
only a few of the important characters-aU vary a great deal with age, 
and to a certain extent with sex also. 

'1 Alcock, Journ. As. Soc. Bengal LXV, pp. 204, 205 (18HH). 
a i\lQook, OPe cit., pp. 202-204. 
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I refer to this species 13 examples collected at the Sandheads at 
diffe~ent times between the years 1922 and 1928. There are 10 males 
and 3 females; the largest male has a carapace length (excluding the 
terminal spine) of 27 mm., while the largest female, which is ovigerous, 
is about a millimetre longer. 

M. fugax has a very wide range of distribution in the Indo-Pacific 
region. Balss 1 gives the distribution as East Africa, Madagascar, Red 
Sea, Indian Coasts, Ceylon, Gulf of Siam, Japan, Arafura Sea on the 
north of Australia and New Caledonia. 

Alcoc~, in the paper cited, pointed _out with good reasons that his 
M. pentacantha is probably only a young form of M. fugax, and Ihle, 
agreeing with this view, has included Alcock's species in the synonymy 
of M. fugax. This course he has followed eyen in spite of the fact that 
Miss Rathbun2 considered the two species distinct, chiefly on the ground 
that in M. pentacantha the ischium of the external maxilliped in the 
female has no fringe of setae along the inner part of apposed edge. Ih1e 
in the young examples of M. fugax in his collection-which he considers 
to be nothing else but M. pentacantha of Alcock-found this fringe 
present. I have examined a number of female examples of M. penta
cantha on which Alcock based his new species, and in all of these I have 
found a row of sparsely placed hairs on the inner edge of the ischium of 
the external maxilliped. This row of hairs is present in M. fugax also, 
but in addition to this there is a thick fringe of closely developed hairs, 
a little on the outside of the. apposed edge. This fringe is altogether 
absent in all the examples of pentacantha that I have examined. Though 
this fringe is well developed in large females of M. fugax, I have failed 
to find it in younger examples of this sex. It seems probable, therefore, 
that this fringe grows with age, and as all the examples of M. pentacantha 
are very young, this fringe is naturally absent in these. The row of 
tubercles on the ventral surface of the ischium, mentioned in the case 
of M.fugax, is present in a similar position in examples of M. pentacantha 
also. These tubercles are poorly developed in very small examples of 
the latter species, but in comparatively bigger speoimens these are very 
olearly seen. The other characters of M. pentacantha, mentioned by 
Alcook, are for the most part those that one would expect to find in the 
young of M. fugax, and I have, therefore, no hesitation in agreeing with 
Alcock and Ihie that it is only a young form of the latter. 

Myra elegans Bell. 

1896. Myra elegan~, Alcock, Journ. A8. 8oc. Bengal ~XV, pp. 208,209. 
1918. Myra elegan.s, Ihle, Hiboga Exped. Rep. XXXIX b2, p. 261. 

This species can be very easily recognised by the elongate-oval form 
of its oarapace, having a flat median carina and terminating posteriorly 
in a long spine with two short spinules, one on eaoh side. The branchial 
regions have a longish patch of tubercles on the middle of their surface; 
the carina and the region round the posterior spine are also granular. 
The prominent marginal notch behind the hepatic region: that is generally 

1 Balss, Arch. Naturgesch. LXXXVIII, p. 127 (1922). 
2 Rathbun, Kong. Dan.ske Viden.sk. Sel.sk. Skrifter (7) V. p. 308 (1~). 
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present in other speoies of the genus is' wanting. The ohelipeds are 
slender and rather short, and those of the two sides differ only slightly 
from one another. 

Myra elegans appears to be rather a rare speoies. The inoomplete 
female speoimen on which Bell 1 based the description of the species was 
colleoted in the "Mari orientalis" Ther~ are five speoimens in the 
Indian Museum oollection; of these four are from the Madras Coast 
and the fifth was collected from East of the Terribles, off the Arakan 
Coast in B~ma. Miss Rathbun 2 has recorded the species from the 
Gulf of Siam, and the Siboga .. Expedition obtained a young e;xample 
in the Madura Strait, north of Java. The species lives in shallow waters, 
and is not known to go deeper than about 20 fathoms. 

I refer to this speoies three speoimens, one male and two females, 
collected at the Sandheads. 

01581/1 Sandheads, mouth of the River " Fraser," Capt. R. 1 ~. 
Hughli. Smyth, 26th August 

1922. 
C1580/1 

" 
,~ " 

" Lady Fraser," Capt. 1 ~. 
A. w. Michie, June 
1923. 

01579/1 " " " 
" Lady Fraser," Nov. 1 &,. 

1923. 

The larg~r of the two females has a carapace length (excluding the 
terminal spine) of 17·5 mm., and is about 12·5 mm. br~ad; the single 
male is 15 mm. long, and has a breadth of about 10·5 rom. 

TEXT-FIG. 4.-Myra elegans Bell. 
Dorsal view of anterior end of carapace: X 17. 

The species has been very well desoribed by Aloock, and besides the 
illustrations given by Bell, Miss Rathbun has published a photograph 
of a large male specimen. The deep triangular fissure on the border' of 
~he orbit mentioned by Ihie is clearly seen in all the examples that 
I have examined. It is broad anteriorly, but beoomes deeper and 
narrower posteriorly. The outer orbital angle is also acutely pointed. A.t 
the lower anterior angle of the hepatic facet there is a large cylilldl'ical 
spine projeoting oonsiderably beyond the outer orbital angle. This 
spine, as mentioned by Ihle, is a prolongation of the anterior border 
of the pterygostomian region. The spine is strongly developed in the 

1 Bell, Trans. Linn. Soc. London XXI, pp. 297, 298, pI. xxxii, fig. 4 (1855). 
~Rathbun, Kong. Danske Vidensk. Sel8k. Skrifter (7) V, p. 309, pl. i, fig. 12 (1910). 

G 
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male; in the female, though it is considerably reduced, it oan still be 
made out by the sid.e of the outer orbital angle, beyond whioh it d~es 
not project very much. The upper border of the hepatic facet posterIor 
to the spine is distinctly beaded. The other differences observed by 
IhIe in his specimen are probably due to its being very young. . 

M. elegans does not appear to grow to a large size, the largest specI
men in the Indian Museum collection is the female from the Sandheads 
referred to above, in which the length of the carapace, including the 
terminal spine, is 21·4 mm.. 

Sub-family IJ.lIINAE~ 

Iphiculus spongiosus Adam and White. 

1896. Iphiculus spongiosu~, Alcock, Journ. As. Soc. Bengal LXV, pp. 256, 257. 
1918. Iphiculus SPOngi08us, Ihle, Siboga Exped. Rep. XXXIX b2, p. 252. 

I refer to this speoies a single female example collected by the Pilot 
s. S. "Lady Fraser" at the Sandheads in N overilber, 1923. It agrees 
closely with the published descriptions and figures of the species, as also 
with Alcock's named examples of it in the collections of the Indian 
Museum. 

I. spongiosus has been recorded from severallooalities in the Indian 
waters. In the Museum collection there are several speoimens from the 
Andamans, off the Irrawady Delta, the Ganjam and the Madras coasts, 
the Mekran coast and the Persian Gulf. The species lives for the most 
part in shallow waters, but some examples in the Museum. oollection 
from the Bay of Bengal are from a depth of 66 fathoms. 

The species has quite a wide range of distribution in the Indo-Paoific 
region. Ihle mentions it as having been reoorded from the Red Sea, 
Mekran coast, Bay of Bengal, Andaman Islands, Singapore, Arafura Sea, 
Gulf of Siam, Philippine Islands and Hongkong. 

Pariphiculus1 mariannae (Herklots). 
1896. Pariphiculus rostratus, Alcock, Journ. As. Soc. Bengal LXV, p. 259, 

pI. viii, fig. 2. 
1918. Pariphiculus mariann,ae, Ihle, Siboga Exped. Rep. XXXIX b2, pp. 249, 

250. 

As pointed out by Nobili2, Alcock's P. rostratus is undoubtedly identical 
with the form described by Herklots 3 in 1852 under the name of Ilia 
mariannae. The "description and the figure published by this author 
leave no doubt on this point. 

The one male example that I refer to this species agrees very closely 
with the description and figure given by Alcock, as also with the named 

1 In his "Ostasiatische Decapoden. III" Balss [Arch. l.Vaturge8ch. LXXXVIII, 
p. 131 (1922)] says that there are four species in the genus Pariphiculu.s. So far as I am 
aware, the genus consists of only three species, namely, the genotype P. cornutu8 Alcock 
and Anderson, P. maria.nnae (Herklots) (=P. rostratus Alcock), and P. agariciferus 
Ihle. It is possible Balss considers Alcock's P. rostratus distinct from P. mariannae. 

2 Nobili, Ann. Sci. Nat. Pari..q (9) IV, p. 165, foot-note (1906). . 
3 HerklotoS, Bijilr. Dierkunde I, 'Pp. 35-37, pl. fig. 2 (1852). 
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examples of the species in the Museum oolleotion. The ab~omen ?f 
the male, as mentioned by Alcock, has segments 3-5 fused, but even In 
comparatively large speoimens the sutures between these segments are 
still faintly visi}:>le. The third segment has two marked convexities, one 
on either side at the base, and a deep concavity between the two. There 
are some small granules on the convexities and, though these appear 
ro vary with age, these are present in all male speoimens. Besides this, 
in very young specimens, both male and female, almost the entire sur
faoe of the abdomen, and the ventral surface of the thQracio sternites are 
covered over with granules. These tend to disappear with age, but the 
1st and the 2nd sternites, especially the latter, are always granUlar in 
both sexes. The ventral surface of the ischium of the external maxilliped 
has also a median longitudinal ridge of low granules in both sexes. 

The species is represented in the Indian Museum collection by 
examples from the Burma., Coromandel and Malabar coasts, as also by 
two large females ,from H ongkong. Herklots described the species from 
China, while IhIe had a young male ~ the Siboga collection from the 
Malay Archipelago. I refer to it one example from the Sandheads. 

01641/1 Sandheads, mouth of the River 
Hughli. 

"Lady Fraser," Nov. 
1923. 

16' 

P. mn,riannae se~ms to live on a muddy bottom in comparatively 
shallow waters. The specimens in the Museum collection are mostly 
from a depths varying between 25 and 45 fathoms, though one speci
men from the Gulf of Martaban was dredged at 61 fathoms. 

The largest female in the collection (from Hongkong) is 32 mm. long, 
:while the largest male (from the Sandheads) has a carapace length of 
about 22 mm. 

Arcania septemspinosa (Fabr.). 

1896. Arcania septemspinosa, Alcock, Journ. As. Soc. Bengal LXV, p. 265. 
1918. Arcania septemspinosa, Ihle, Siboga Exped. Rep. XXXIX b2, pp. 265, 

266. 

This species appears to be rather common at the Sandheads, 30 speci
mens having been collected. there on six difierent occasions between 
1922 and 1932. Of these 17 are males and 13 females; the largest 
m~le has a carapace length of about 23 mm., while in the largest female, 
'which is ovigerous, the carapace has also the same length. 

The merus of the external maxilliped in the female has a thick fringe 
of long hairs running in a longitudinal direction about the middle of the 
surface, and external to the fringe and running parallel to it there are 
two or three rows of pearly tubercles plaoed olose to one another. These 
tubercles are present in the male also, but the fringe of hairs is lacking in 
examples of this sex. The exognath in both sexes has a number of 
tubercles soattered on its surface. The palp arises on the undersido 
near the antero-external angle. 

In the Indian Museum collections there is a large number of speci
mens of this speoies from the Andamans, the Arakan coast, the Delta. 
of the Ganges, .all along the eastern coast and from the Persian Gulf .. 
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A. septemspinosa has a wide range of distribution in the Indo-Pacific 

TEXT-FIG. 5.-Arcania 8eptemspino.9a (Fabr.). 
External maxilliped of female: X 8. 

region. Balss 1 gives the distribution of the species as Cape of Good 
Hope, Red Sea, Indian Seas, l\ialay Archipelago and Hongkong. 

Arcania erinaceus (Fabr.). 
1896. Arcania erinaceus, Alcock, Journ. As. Soc. Bengal LXV, p. 268. 

The present species can be very easily recognised by the fact that 
the carapace is longer than broad, the fingers are shorter than the hand 
and that the surface of the carapace is densely covered with spines, of 
which eleven arranged along the margins are more prominent than the 
others. Most of the marginal spines are covered with secondary spinules ; 
the latter, however, appear to vary with age, and in smaller specimens 
are not as prominent as in well grown examples. The front is deeply 
bifid, and ends in two short teeth. The' ventral surface of the body, 
including the external maxillipeds, is sharply granular. The meropodites 
of the chelipeds and the walking legs are spiny even in young specimens. 
The first walking legs are proportionately long. 

I refer to this rather rare species five examples from the Sandheads. 

01570/1 Sandheads, mouth of the River 
Hughli. 

01571/1 " " " 
01572/1 Bay of Bengal, between Pilot 

Ridge Light Vessel and Eastern 
Channel Light Vessel. 10 miles 
N. and S. of Eastern Channel 
Light Vessel. 

"Lady Fraser," Nov. 
1923. 

"Lady Fraser," Aug., 
Sept. 1927. 

2 aa, 1 ~. 

1 ~. 

" Lady Fraser," Feb., 1 a. 
Mar. 1928. 

1 BaIse, Arch. Naturgesch. LXXXVIII, p. 132 (1922). 



1933.] B. CHOPRA: Notes on Orustacea Decapoda. 45 

My examples agree very closely with the published descriptions of 
the specie~, as also with named examples of it in the Museum collection. 
There is, however, one small difference in my specimens. According to 
Alcock, 'all the joints of the walking legs, except the dactyli, and those 
of the chelipeds except the distal half of the hand and the fingers are 
sharply granular, and this character can be clearly seen in all the speci
mens that Alcock examined. In my examples, however, the granula
tion on the basal half of the hand, and on some of the distal joints of 
the legs is very obscure. 

The anterior margin of the pterygostomian plate is prolonged into a 
sharp spine, as is clearly shown in Milne-Edwards' 1 figure of the species. 
In the female the ischium of the external maxilliped has a thick longi
tudinal fringe of hairs about the middle of its surface; this is altogether 
wanting in the male. 

Balss 2 has doubtfully included this species in his account of the 
Decapoda from Eastern Asia. He had befQre him only a young female 
specimen, having a oarapace length of 8 mm. His specimen differs from 
the published account of the species, chiefly in having the front more 
drawn forwards and not deeply divided into two parts, and in the 
meropodites of the chelipeds and the walking legs not being armed with 
spines, but being only granular. The marginal spines also do not bear 
secondary "Dornen," but only "klei;}e Stacheln" In the Indian 
Museum collection also there is an immature female, with a carapace 
length of about 9 mm. In this example the front is, as in older speci
mens of the species, deeply bifid, with each part ending in a spine; the 
meropodites of the chelipeds and the walking legs are distinctly spiny; 
and the marginal spines ha ve secondary spines on them, though the 
latter are not as prominent as in older specimens. It thus seems pro
babl~ that the specimen examined by Balss is not referable to this 
speCIes. 

In Indian waters A. erinaceus is known to occur along the east coast 
of India, from the Delta of the Ganges to as far south as Pondicherry. 
Laurie 3 has recorded it from the Gulf of Manaar. The species is also 
known from Singapore (Lanchester 4). 

The largest specimen in the Museum collection, a female, has a 
carapace length (excluding the posterior spine) of 21 mm., while the largest 
male is about 16·5 mm. long. 

Ixa cy)indrus (Fabr.). 

1896. lxa cylindrus, Alcock, Journ. As. Soc. Bengal LXV, pp. 271, 272. 

Ixa cylindrus is characterised by the pos~ession of deep and well
defined channels, with the floor covered with pubescence, on the carapace, 
the general surface of which is granular, leaving smooth, polished patches 
in places; by the presence of huge lateral processes, which have generally 
the same diameter at their distal ends as near the base, and are abruptly 

1 Milne-Edward, in euvier's Regne Animal, pI. xxiv, fig. 2 (1838-1849). 
2 Balss, Arch. Naturgesch. LXXXVIII, p. 133 (1922). 
3 Laurie, Rep. Pearl Oyster Fish. Oeylon V, p. 366 (1906). 
, Lanchester, Proc. Zool. Soc. London for 1900, p. 766 (1900). 
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surmounted by a spine;aud by having the buccal cavern somewhat 
triangular in shape. The ,exognath of the external maxilliped has a 
concave and smooth surface ,along its inner edge, and the ischium has a 
,narrow band of granules along its outer border. The posterior border 
of the carapace is not dentiform at the edges,. All these characters 
appear to be very constant in this sp,ecies, except the shape of theater,al 
processes,. As .already pointe,d out by Bel 1 the form and size of these 
processes show a great de,al o.f variation in this genus" so much so. that 
on 3 ,n examination of about a dozen examplc:s referred to the three 
then known species o.f the genus (including Leach's specimens) this 
eminent carcinologist ",,'as led to t.he co elusion that the genus is mono-

'TEXT .. FIO. 6 .-I~ra (·yli ·mz,,·I.J$ (Fabr.). 

Photographs of three specimens showing t.he va·nation in the lateral pr-oc,esses. 

typic and that the so called different species repre,sent nothing but 
individual variations. Tho.ugh I am unable to agree with Bell in consi-

1 Be , TrGfl8. Linn. 8oc. Lo'ndonXXI, pp. 311, 312 (1856). 



1933.] B. CHOPRA: Notes on Orustacea Decapoda. 47 

dering I. cylindrus to be the only valid species of this genus, I fully 
support his statement regarding the variation in the lateral processes. 
The three specimens from the Sandheads that are in my collection show 
this variation very clearly. In one female, with a carapace length of 
about 20 mm., the processes are conical, more or less gradually tapering 
from a broad base to a finely pointed tip. They are practically straight, 
with the distal end of one process slightly bent forwards. In the second, 
slightly larger, female the processes have in a general way the shape 
described for the first specimen, but they are bent backwards at the base, 
and the tips very distinctly point forwards. In the third example, a 
male about 17 mm. long, the condition is still different. The process on 
the left side' of the carapace is like that of the other two examples: 
conical, gradually tapering from a broad base to a sharply pointed tip, 
which is directed forwards; the other process is distinctly shorter and 
is like that of a typical I. cylindrus as described by Alcock and other 
authors. It is cylindrical in shape, almost as broad distally as at the base 
and the rounded distal end is surmounted by a short, sharp spine. Judg
ing by the somewhat broken tip, it is likely that at least a part of this 
process has been regenerated. The distal parts of all the processes 
are smooth, while the rest of the surface is granular. In all other 
characters, enumerated above, these specimens agree so closely 
with typical examples of the species that to my mind there cannot be 
any doubt of their specific identity. 

T~e lateral processes in my example resemble those of I. edwardsi 
Lucas!, as figured by M.-Edwards,2 or to a certain extent even those of 
I. inermis Leach (Alcock). But these two forms (which are probably 
identical) differ from' I. cylindrus in a number of important and constant 
characters, notably the channeling on the carapace and the form of the 
posterior margin. 

It is thus clear that the shape and size of the lateral processes do not 
afford distinguishing characters between the species of the genus I xa. 
There are, however, other characters, such as the channels on the carapace, 
the form of the posterior border, the shape of the buccal cavern, etc., 
on the basis of which the species can easily be separated. 

I refer to this species three examples, 1 male and 2 females, collected 
at the Sandheads between 1924 and 1927. Two of these were obtained 
by " Lady Fraser," while the single male was collected oy " Fraser" 

Besides these three, I. cylindrus is represented in the Indian Museum 
collection by specimens from Port Blair in the Andamans, Madras coast 
and from the Palk Straits between India and Ceylon. Laurie 3 has also 
recorded the species from near the latter locality and Miss Rathbun 4 

obtained examples in the Gulf of Siam. 1hle 5 gives the distribution of 
the species as Kilwas (coast of British East Africa), India, Singapore 
and Thursday Island. 

1 Lucas, Ann. Soc. Ent. France (3) VI, pp. 184-186, pl. iv, fig. 3 (lSflS). 
2 Milne-Edwards, Ann. Soc. Ent. France (4) V, pp. 156-158, pI. vi, fig. 1 (lS()f»). 
3 Laurie, Rep. Pearl Oyster Fish. Oeylon V, p. 366 (1906). 
• Rathbun, Kong. Danske Videnslc. Selslc. Slcrift. (7) V, p. 314 (1910). 
i Ihle, Siboga Exped. Rep. XXXIX b2, p. 314 (1918). 
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Ixa inermis Leach, Alcock. 
189u. Ixa inermi8, Alcock, Journ. A8. Soc. Bengal LXV, pp. 272,273. 
190u. /xa inel'mi8, NobiIi, Ann. Sci. l!lat. Par1:8 (9) IV, pp. 171, 172. 
1918. lxa sp., Ihle, Sibo(Ja Exped. Rep. XXXIX b2, pp. 267, 268. 

Ixa inermis can be easily distinguished from the foregoing species bY 
the fact that the channels on the carapace of the latter species are re
presented in the present form by shallow, impressed grooves without 
any definite margins; the posterior border of the carapace has on 
each end a petaloid process directed backwards and outwards; the 
buccal cavern is distinctly quadrate owing to the eversion of the outer 
lip of the afferent branchial channel; the ischium of the external 
maxilliped is covered over with pearly tubercles and is strongly convex, 
except for a small part along the inner border, where it is grooved; 
and the exognath is also strongly convex, except for a small distal por
tion, where it is hairy and markedly depressed. The lateral processes 
are proportionately short, are thick at the base and taper distally to a 
fine point; the distal part of the pro.cess is smooth, while the rest of 
the surface is densely granular. The surface of the carapace and the 
ventral surface of the body is granular, more densley so in some parts 
than in others. The gastric region has three prominent convexities, 
dotted over with granules, and the tumid intestinal region is surmounted 
by a blunt, somewhat elongated tubercle. The front is distinctly 
bilobed, each lobe ending in a blunt tooth-like projection. The sternum 
of the first thoracic somite (at the base of the cheliped) is raised into a 
large and prominent area, covered with pearly granules. A similar area 
is present in the female of I. cylindrus also, but is not so much raised or 
prominent as in the present species. 

The large female specimen in the Siboga collection described by 
Ihle is undoubtedly referrable to I. inermis of Leach, as defined by 
Alcock. All the characters mentioned by Ihle agree with Alcock's de
scription of the species. It is difficult definitely to assign the other 
smaller example in the Siboga collection -to any species, as Ihle has not 
mentioned any characters by which it can be recognised. 

Leach's 1 figure of I. inermis does not agree with Alcock's descrip
tion of the species, chiefly as regards the shape of the lateral processes. 
In Alcock's I. inermis the process is thick at the base, and gradually 
tapers to a point, where it is surmounted by a sharp smooth spine, some
what similar to the spine of I. cylindrus. In Leach's figure this process 
is seen to taper distally only slightly, is somewhat rounded at the tip, 
and has no sharp spine at the end. Miers,2 who evidently examined 
Leach's type-specimen, also described the processes as "somewhat 
narrowed distally" and" without terminal spinules." The other charac
ters of the species that can be judged from the figure and the scanty 
characterisation of Leach agree with Alcock's description. The shallow 
grooves on the carapace and the petaloid tubercles on the posterior 
margin are very characteristic of this species. The lateral processes in 
this genus, as has already been remarked, appear to be very variable 

1 Leach, Zool. Mi8c. III, p. 26, pI. cxxix, fig. 2 (1817). 
2 Miers, Challenger Brachyura (Zool. XVII), p. 301. foot-note (1886). 
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in ,shape and size. Until a more detailed descript on of Leach's typ'e" 
specimen~ especially with refe,re ,ce to its buccal ca ve,rn and th e external 

6. 
'TEXT .. J1G. 7 -1a;ai1te'l'mis Leadl. 

,a. Dorsal view of a female spe'cimen. 
b. Ventra.l view of the anterior part of the body, enlarged. 

maxillipeds, is giv'en, the doubts regardi g this species cannot be deft,· 
nitely cleared up. I am, however, of the opinion that Alcock's 1.. iner
'mis is identical with the form described by Leach under ,that name,. 
I give here a figure of 1. inermis, as understood by Alcock. The ,speci ... 
men on which the figure is based is from the Sandheads, and agree,s in 
every detail with Alcock's examples of the species. 

I. edwardsiwas originally described by Lucas 1 from a fossil, but the 
description was ,amplified by Milne-Edwards I from a living example 
from Zanzibar,. From the nature of the groove,s and the presence of 

1 Lucas, Ann. Soc. Bnt. France (.3) VI, pp. 184 .. 186., pI. iv, fig. '3 (1858). 
a MUne.Edwards, Ann.Boc. Ent. France (4) V, pp. 156 .. 158, pl. vi. fig. 1 (1865) .• 

H 
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petaloid tubercles on the posterior margin of the carapace this species, 
as remarked by Miers,! Nobili and others, appears to be identical with 
I. inermis Leach. The shape of the lateral processes is somewhat 
different in the two, but as already pointed out, these structures appear 
to be very variable in the genus Ixa. 

I refer to this species one large ovigerous female from the Sandheads. 
The carapace is 25 mm. long, and the breadth, including the lateral 
processes, is 58 mm., while excluding these the carapace is 35 mm. 
broad. There are a few barnacles attached to the carapace. 

01642/1 Sandheads, mouth of the 
River Hughli. 

" Lady Fraser," Sept. 
1925. 

I ~ ovigerous. 

I. inermis appears to be a rather rare species. Besides the Sand
heads example, there is in the Indian Museum collection a large female 
from off the Ganjam coast, and another young specimen from the Per
sian Gulf. The species has so far been recorded from the Red Sea 
(Nobill), Persian Gulf, GJtnjam coast (Alcock), Indian Archipelago (Ihle) 
and North Australia (Haswell).2 Milne-Edward's example of I. edwardsi 
( ;;cI. inermis) was collected at Zanzibar. 

Family DORIPPIDAE. 

Sub-family DORIPPINAE. 

Dorippe dorsipes (Linn.). 
1896. DO'I'ippe dorsipes, Alcock, Jou'I'n. As. Soc. Bengal LXV, pp. 277,278 
1916. Dor'ippe Mrsipes, Ihle, Siboga Exped, Rep. XXXIX bI , pp. 148, 149. 

I refer to this common Indo-Pacific species two examples collected 
by the Pilot vessel" Lady Fraser" at the Sandheads in May, 1927. 
Both the specimens are males, and the larger of the two has a carapace 
length of 30 mm. 

My specimens agree closely with Alcock's description of the species, 
except for the fact that the carapace is slightly broader than long, as 
was observed by Miss Rathbun in her examples from the Gulf of Siam, 
and by Ihle in the Siboga material. In the smaller example from the 
Sandheads (with a carapace length of 24 mm.) the 4th tergum of the 
abdomen has, in addition to the large median tubercle, a small acute 
tubercle on each side. 

D. dorsipes has a wide range of distribution in the Indo-Pacific region, 
having been r'ecorded from the east coast of Africa and the R'ed Sea to 
Japan and west coast of Australia. 

Dorippe facchino (Herbst). 

1896. Dorippe Jaccltino, Alcock, Journ. As. Soc. Bengal LXV, pp. 278, 279. 

I refer to this species 13 examples from the Sandheads. Of these, 
7 are males, the largest having a carapace length of 28 mm., and 6 are 

1 Miers, Ohallenger Bracny'Ura (Zool XVII), p. 301, foot.rDote (1886). 
2 Haswell, Cat. Australian Cru8t., p. 132 (1882). . 
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females; some of the latter are ovigerous. Most of the specimens agree 
with the typical examples of the species, and not with the specimens 
that Alcock doubtfully referred to as 1 D. granulata de Haan. The 
latter, as Nobili1 pointed out, are different from de Haan's species, and 
as Alcock himself had suggested, represent a new variety of D. facchino. 
Nobili designated this variety as alcocki. 

The variety alcocki does not differ very markedly from the forma 
typ ica , but, as pointed out by Alcock and N obili, can be distinguished 
from it on account of the carapace and the walking legs of the last two 
pairs being less hairy and more granular, the first two pairs of walking 
legs being devoid of hair in both the sexes, and by the chelipeds of the 
male being more or less symmetrical. Also the sternites of the abdomen 
of the male in theforma typica 2 are entirely unarmed, while in the variety 
there are low tubercles on some of the st'ernites. 

Besides the scanty pubescence on the carapace and the last two 
pajrs of legs, the most constant distinguishing character in the variety 
is the absence of hairs on the first two walking legs in the male. In 
some specimens of the forma typica also the legs are more scantily clad 
than is usually the case, and sometimes the third legs are totally devoid 
of hair. The pubescence on the carapace also appears to vary in the 
species; in some specimens the carapace is more or less densely hairy, 
while in others the pubescence is scanty. The asymmetry bet,veen the 
two chelipeds of the male is less marked in the variety than in the typical 
form, but in some examples of the former it can be clearly seen. All 
the male specimens of the variety that Alcock had examined are rather 
small, and this may perhaps account for the apparent symmetry bet\veen 
the chelipeds. 

Out of the thirteen specimens that I have referred to this spcc-.ies, 
only two male examples are referrable to the variety alcocki. The 
larger of the two has a carapace length of 11 mm., and both shows all the 
features that characterise the variety. The two chelae are only slightly 
asymmetrical. 

D. facchino is represented in the Indian Museum collection by a large 
number of examples collected along the east coast of India, and from 
the Andaman Islands. The variety (registered in the collections under 
Alcock's name of D. granulata) has also been collected from severa.l 
localities in the Bay of Bengal. Both the species and the yariety appear 
to be fairly common in the Indo-Pacific region. The species is kno,vn 
from the east coast of India, the Indian Archipelago and Hongkong; 
while the variety, according to Ihle,3 is recorded from the Bay of Bengal 
and Singapore. The two male examples recorded by Laurie4 from the 
Gulf of Manaar appear to be referrable to Nobili's variety alcocki, in so 
far as ~he carapace is less hairy and the first two pairs of walking legs are 
devoid of hairs. 

Most of the Sandheads specimens carry bivalve shells on their backs. 

1 Nobili, Boll. MU8. Zool. Torino XVIII, No . .455, pp. 25, 26 (1903). 
2 In very young males of the forma typica also loW' tubercles are present on some of 

the abdominal sternites. 
3 Ihle, Siboga Exped. Rep. XXXIX b i , p. 156 (1916). 
4 Laurie, Rep. Pearl Oyster Fish. Ceylon V, p. 367 (1906). 
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Family RANINIDAE. 

Raninoides personatus Henderson. 

1896. Raninoides personatu8, Alcock, J ourn. As. Soc. Bengal LXV, p. 293. 

R. pe1'sonatus is a common species in the Bay of Bengal. I refer to 
it 5 examples collected at the Sandheads between the years 1923 and 
1927 Four of these are females, three being ovigerous and the largest 
having a carapace length of 27 mm., while one is a male, the carapace 
of which is a little over 23 mm. The specimens agree closely with 
llenderson's 1 and Alcock's descriptions of the species, except for tht 
fact that the number of teeth on the inner border of the hand is not 
constant. According to the authors mentioned above there are three 
teeth on the inner border of the hand, and Henderson's figure also shows 
three such teeth. In my specimens, however, only one female has three 
teeth on the inner border of both the hands; in one there are four on 
each side; in two examples there are four teeth on the right hand and 
three on the left; while in the fifth there are three teeth on the right 
hand and four on the left. I have also examined ten examples of this 
species from the older collection in the Museum, and find the same 
difference- in these. Only one specimen has three teeth on each hand; 
four have four teeth on the right hand and three on the left; two have 
three teeth on the right hand and four on the left; two have four teeth 
on each hand; while one example differs from all the rest in having 
four teeth on one hand and five on the other. In some specimens the 
tooth on the proximal end of the hand is rather small, while in others 
all the teeth are well developed. It thus appears that in this species 
there are generally 3-4 teeth, but rarely five, on the inner border 
of the hand. 

R. pe'rsonatu8 is represented in the Museum collection by specimens 
collected mostly off the eastern coast of India, and by two examples off 
the Burma coast. Henderson's examples were collected off Amboina 
Island in the Moluccas. The speoies lives for the most part in shallow 
waters, but a specimen in the collection from off the Burma coast has 
been dredged at a depth of 90 fathoms. 

1 Henderson, Challenger Anomura (Zool. XXVII), p. 27, pI. ii, fig. 5 (1888). 



DESCRIPTIONS OF REMARKABLE INDIAN PSYCHODIDAE AND 
THEIR EARLY STAGES, WITH A THEORY OF THE 

EVOLUTION OF THE VENTRAL SUCKERS 
OF DIPTEROUS LARVAE. 

By A. L. TONNOIR, Oanberra, F. O. T., Australia. 

(Plate II.) 

While making .ecological observations in February and March in 
the Teesta valley on the inhabitants of waterfalls, Dr. S. L.. Rora 
" observed that rocks on the sides of waterfalls which' are kept moist 
by the spray harboured a very peculiar fauna. Small stones and 
pebbles were covered with young stages of Blepharocerid larvae and when 
collecting them I noticedl some very peculiar larvae and pupae of a 
Psycho did fiy. I did not examine the material very carefully so as to 
differentiate the various types represented in it, but I was, however, 
aware of the importance of the find as I had seen similar larvae and 
pupae figured by Muller £rom Brazil. In no case were the larvae and 
pupae found submerged under water and the flies were found hopping 
about on wet rocks near the lips of the ,falls or in their immediate 
vicinity" 

Dr. Rora intended to make a study of this material and took it with 
him to Europe~ where he showed it to Dr. Edwards at the British Museum. 
It so happened that Dr. Edwards had a few days before seen sOlI!e similar 
larvae in' a collection of Simulium larvae made by Thienemann and 
Feuerborn in Java and knew that the latter was preparing a paper on 
this interesting animal Rora then relinquished his intention of dealing 
himself with the subject and sent his tubes to me. In the meanwhile 
I had found some of these larvae in the tubes containing numerous 
Blepharocerid larvae from the same localities which had been submitted 
to me for study by Hora some time before. I sent one of these to 
Feuerborn· asking him to let me know whether it was similar to the form 
he was then studying. He replied that not only was his Javanese larva 
similar but also conspecific with Rora's and he, therefore, intended to 
record in his paper the presence of this species in India and to name it 
.M. indica on account of its geographical distribution. However, a 
careful comparison of both larvat has convinced me that they belong 
to different species although they are undoubtedly congeneric. 

In the meanwhile the material sent to me by Rora from England 
reached me, and was found to contain-

(1) A number of larvae, two damaged pupae and a few imagines in 
spirit of the species here described as Telmatoscopus (Neotel
rnatoscopus) horai, sp. nov. 

(2) Three larvae (gone dry after being kept in spirit) and numerous 
pupae of Horaiella prodigiosa, sp. nov. 

1 I qugte here a passage from one of Dr. Rora'sletters. 

[ 53 ] 
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(3) A lesser number of pupae of another species of the same genus, 
H. consimilis, sp. nov., some of the pupae were preserved My 
in situ on a piece of rock. 

In order to complete this fragmentary material Dr. Rora in March, 
1932, sent Mr. D. D. Mukerji to the Teesta valley and secured an 
abundant collection consisting of numerous specimens of all the stages 
of T horai, including a large series of pinned flies of this species, with 
which were associated a few larvae of a second species of Telm,atoscopU8 
and numerous pupae of H. consimilis and H. prodigiosa, all from the 
original locality or its vicinity. 

This enumeration shows that some of the missing stages have not 
yet been found. As, however, no further opportunity was likely to occur 
of completing this material before the end of the year, Dr. Rora pressed 
me to publish an account of what was on hand. 

I am doing this rather reluctantly because my account is not as 
comple~e as one could wish, especially so far as H oraiella is concerned ; 
however, by extracting the nearly mature fly from the pupae of the 
two species of this genus I have been able to gain a fairly good knowledge 
of the adult stage and to establish, therefore, a sufficient definition of 
the genus. 

1 am most grateful to Dr. Bora for giving me the opportunity of 
making known these most interesting animals and tender him here my 
most sincere thanks. In order to perpetuate his wonderful discovery 
I am dedicating the new genus HOl'aiella and one of the new species of 
T elmawscopus to him. 

All the types have been returned to the Indian Museum. 

Horaiella, gen. nov. 
Body and wings almost bare; antennae elongate, filiform, with 

cylindrical segments, apparently 17 segmented ~ eyes round without 
bridge. Wing with only 8 longitudinal veins, some of which form three 
contiguous forks on the disc. Larva aquatic, broadly oval and provided 
witp. a single large ventral sucker. Pupa oval, very flat with incomplete 
segmentation of the abdomen. 

Genotype :-H. prodi,giosa, sp. nov. 
The two species which I include in this new genus can easily be dis

tinguished in the adult stage by the venation, the two anterior forks 
being at widely different levels in H. prodigiosa and at the same level in 
H. consimilis; in addition the conformation of the genitalia is quite 
characteristic in both sexes of the two species. For the males compare 
figs. If and 2b and for the females figs. lZ and 2d. The pupae differ 
in the shape of the breathing horn, as shown in plate ii, figs. 3 and 5. 
The larva of only one of the two species is known. 

Horaiella prodigiosa, sp. nov. 
Male.-Colouration not available. Eyes rounded without a trace of 

bridge on the vertex. Antennae (fig. Id) in appearance 17 segmented 
and when fully extended! about as long as, if not longer than the 

1 It must be remembered that the desoription is drawn up from an immature fly 
oxtracted frODl the pupa and, therefore, not fully extended, 
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wings. First segment small ring-shaped; second globulous; those of 
the flagellum perfectly cylindrical, the basal ones very long, the others 
gradually diminishing in length; but the penultimate segment is longer 
again than the preceding one and tl1e last segment is only half as long 
and half as thick, and is not distinctly articulated with the preceding 
one. This last segment is analogous to the apiculus of the last segment 
of the Bruchomyiinae for instance, but in the species of that subfamily 
there is not even a distinct suture between the apiculus and the segment, 
yet Alexander (1929) considers it to be the 17th. The bristles of the 
flagellum are not numerous and not longer than the diameter of the 
segment. A single rather long elbowed ascoid (fig. Ib) is present on all 

I 

a. '" 

f. 

TEXT-FIG. l.-Horaiellaprocligwsa,sp.nov. 
a. ~xtre,m.ity of antenna of male,; b. A !D-edian segment of antenna of male; c. A pel' 

of. anterlor tIbIa; d. Apex of posterIOr tibul.; e. Last tarsal segment; f. Hypopygium 
with gonopods ~em?ved, lateral view; g. P!1rt of hypopygiulli seen from behind; 11.. 
Pump etta of perns; t. Apex of filament of penIs; j. Mouth-parts of female; Ie. Ovipositor; 
l. Suhgenital plate, 

l2 
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the flagellar segments except the last two; rather numerous sensory 
pits~ surrounded by setulae, are found on the last few segments. 

Palpi four segmented; their actual relative lengths are not ascertain
able as the segments are not fully extended; the second is apparently 
the longest; the small basal segment present in N emopalpus a.nd 
Phlebf!tomus is here not distinguishable; the first ~wo segments carry 
very few bristles. The mouth parts are not more developed than in the 
Psychodinae, there are no mandibles as in the female; the pharynx is 
large, as in Phlebotomus, but without sculpture or bristles on its posterior 
part. 

Thorax bare but for the following chaetotaxy: 4 anterior, 8 la,teral 
plus 1 small behind, 4 scutellar and 2 mesonotal. 

Legs moderately elongate; tibiae and basitarsi with regular longi .. 
tudinal rows of mjcroscopic setulae, the rest of the tarsi practically bare. 
The anterior tibiae are provided with an apical comb (fig. 10) and a cons
picuous strigil, whereas the posterior tibiae have a pair of strong apical 
spines which may be homologized with tibial spurs (fig. Id). These 
spurs are absent in the rest of the family. Basitarsi about as long as the 
tibiae and about twice as long as the four other tarsal segments together, 
the last one about twice as long and thick as the preceding one; it is 
provided with an apical dorsal Hap; the claws are unequal, one being 
long, thin and gently curved and the other short, broad and abruptly 
elbowed near its base ; the long claw is provided with a long bristle-like 
basal projection (fig. Ie) ; empodium well developed, plumose. 

Wing elongate and very similar in shape to that of Phlebotornus; 
the base is narrow without a distinct anal lobe and the alula is small; 
the apex appears to be rounded and is located between the tips of Rs 
and MI. Sc ends in RI, there is no trace of SCI' but h is present. The 
first branch of Rs is single but the second branch is forked so that the 
radial sector is composed of only three branches, as in the Trichomyiinae ; 
Ma and M, branch rather far from the base, much further than is usually 
the case in the family except in the Bruchomyiinae. The venation of 
this species is similar to that shown in fig. 2a, but the three forks are at 
different levels; that of MI M2 be~g located midway between the two 
others. 

The vestiture of the wing is exceedingly scanty; there are only a 
few macrotrichia along the veins (all of them are represented in fig. 2a). 
The fringe is meagre and short but somewhat longer on the posterior 
border near the base ; a conspicuous tuft of 8-10 long bristles is present 
on the small alula. The wing fringe is characterized especially on the 
anterior border by the presence of small bristly hairs or spinules dis
posed at regular intervals, they are larger and coarser than the ordinary 
small hairs of the fringe and can easily be distinguished among them. 

The abdomen is very flattened dorso-ventrally, but it may, of course, 
assume a more cylindrical shape in the mature fly ; the chaetotaxy of th~ 
abdomen consists of one row of 6 long bristles on the first segment and 
two rows of six on the second, the following segments have only a few 
very small hairs. 

The hypopygium of the immature fly enclosed in the pupa is of course 
in its normal position and it is impossible to say if it will he inverted 
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later in the mature imago, as is the case in all the Psychodidae except 
SycO'1ax. The 'general aspect of the· hypopygium resembles that of 
H. consimilis shown in fig. 2b, but it differs in the structure of the 
internal parts, which are shown in fig. 1 f and g. The large coxites are 
fused together and with the 9th sternite, and thus form a large capsule; 
the style is 8ubcylindrical, very elongate, rounded at the aper and gently 
curved inwards; its inner side is provided with about 8 strong spines 
between which are some smaller spinules. The aedeagus is as shown in 
fig. If, which represents in profile the hypopygium from which the coxites 
and styles have been removed; it carries on each side an elongate, 
spathulate projection, which may be the parameres. The penis is of 
the bifid forked type (fig. 1 h and i); the filaments are moderately elongate 
and have their origin in an ampulla to which is attached a posterior rod, 
both forming thus a pumpetta similar to but not so evolved as that of 
Phlebotomus; the 9th sternite has two lateral lobes, which are homologous 
with what Feuerborn calls cercopods in the Psychodinae but they are 
Dot articulated to the sternite ; their apex is spathulate and carries a 
large number of fine tenacular hairs; on the internal side, interior to the 
base of these lateral lobes is a pair of complex structures the lower distal 
part of which seems to be the cerci but the pectinated part is not easy to 
homologize; the anus appears to be at the point marked" a " in fig. 19. 

Length of wing: approx. 2·5 mm. 
F ernale.-Similar to the male in most respects; the antennae are 

identical, including the ascoids, but the sensory pits of the last segments 
are less numerous. 

~he mouth parts (fig. 1j) are relatively more elongate, longer than the 
head; the mandibles are as long as the labrum; the hypopharynx 
is finely toothed on its inner margins; the maxillae are not more deve ... 
loped than in the Psychodinae ; the lack of development of the maxillae 
casts some doubt on the possibility of this species being a blood sucker, 1 

for fully-developed mandibles associated with reduced maxillae are 
found in females of some Blepharoceridae and Ceratopogonidae which 
are not haematophagous. Palpi as in male. The anterior tibiae have 
strigils as shown in fig. lc. The cerci (fig. lk) are not developed into a 
long ovipositor; the sub-genital plate is as shown in fig. ll. 

Holotype.-On slide, from" stream three miles from Teesta," 7th 
February 1931, S. L. Hora. Allotype on '·slide from Luch-chu Jhora, 
Teesta Bridge, 25th March, 1932, D. D. Mukerji. 

Pupa.-(Plate ii, figs. 1 and 2) testaceous orange on the dorsal face, 
which is smooth but hard, the underside soft and whitish; its outline is 
elongate oval as shown in plate ii, and the contour of the body is not 
broken by the segmentation, even the intersegmental sutures of t4e first 
few abdominal segments do not reach the sides of the body whereas 
those of the last segments reach the sides: the median suture of the 
thorax through which the emergence of the fly occurs is not distinct 
except in the cleared pupal exuvium. 

The prothoracic breathing horn (plate ii, fig. 5) is quite different 
from that of the other pupae of the Psychodidae, in which the distal 

1 In a recent letter Dr. Hora says that while collecting in the locaIitio,,, whcro this 
speoies js abundant he has never been bitten by it. 
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part of the horn carries a number of small round craters closed by a 
membrane; Maruina may be an exception to this as the figures given by 
Muller show an apical slit on the pupal horn. In Horaiella the stigma 
opens at the bottom of a deep fold of the horn, the sides and borders of 
this fold being covered by a fine striation (plate ii, fig. 4). This organ 
funct.ions differently from the usual prothoracic horn of most aquatic 
dipterous pupae; it is more akin to that of the Blepharoceridae in which 
the fully open prothoracic s pi racles are surrounded by lamellae, whose 
function is to retain a bubble or a layer of air on their corrugated or 
velvety surface; the gaseous interchange necessary for breathing takes 
place between this small volume of air and the oxygen in solution in the 
water. The fine striations of the horns of Horaiella pupae must act in 
the same way. The adhesion of the pupa to the substratum is very 
strong. Judging from some pupae in situ on a small piece of rock which 
was submitted to me, the animal when ready for pupation selects a little 
hollow or fold in the rock so that the edge of the flat pupal body is in 
perfect contact. with the rock. The adhesion seems to take place all 
round the edge of the body but-the sticking fluid must also act on other 
parts of the under side, because sometimes, in detached pupae some tiny 
pieces of the rock, which is of a friable nature, still adhere to the ventral 
surface of the pupa, either on the wings or on the leg-sheaths but not at 
definite places. 

Length of pupa: 2mm. width 1-2 mm. The female pupa is usually 
somewhat larger. 

Larva1.-The specimens here studied were on the verge of pupation; 
when cleared in caustic potash, the typical pupal horns, as shown in 
plate ii, fig. 5, \vere found inside the body, so that there is no doubt as 
to their identity. 

The figs. 6, 7 and 8 on plate ii give a good idea of the general aspect 
of this extraordinary larva, which is broadly oval as depicted for Maruina 
by Fritz Muller) but it is not particularly :£lat. The length of the body 
is about 2 mm. ; its colouration brownish above, which is due to the 
numerous dark tiny granulations of the integument; the head is orange, 
the anterior dorsal plates of each segment are blackish and the posterior 
ones orange with an infuscated part in the middle. 

The head is almost hexagonal and is inserted well under the first 
tergite, it leans obliquely downwards; its chaetotaxy is not much 
developed, as can be seen from plate ii, fig. 9. The antennae are much 
longer than is usual in the family except in Sycorax ; they are composed 
of a small annular basal segment and of a long distal one which carries 
sensory cones at the end. The labrum is provided anteriorly with two 
comparatively large sensory rods similar to those found in some Chiro
nomid larvae; the premandibles are present, as in all the larvae of the 
family except perhaps in Phlebotomus; the mandibles are inserted obli-. 
quely and do not meet, they are provided with a longitudinal ~omb on 
the outside (plate ii, figs. 10 and 11) which is intended to work in con-
unction with the posterior portion of the maxilla, which is modifie d 

1 The description of the larva is drawn up from three specimens, two of which are 
very defeotive, owing to the drying up of the tube during transit. The description on 
acoount of the pauoity of material is, therefore, not absolutely complete. 



1933.J A. L. TONNOIR: Remarlcable Ind~an Psychodidae. 

into a similar comb; this part of the maxilla is articulated to the head 
capsule alo,ng its· length, so that mandibles and maxillae can both work 
together as a carding machine. This is a highly peculiar arrangement 
which, to my knowledge, has never been recorded in a dipterous larva, 
and is widely different from what is found in other Psychodid larvae. 
The mentum is but little developed, it is not toothed but is provided 
with a flat brush of fine hairs. 

The segmentation of the body may at first sight appear to be different 
from that of other Psychodid larvae on account of the broad and short 
shape of the body, but actually it is not so. There are seven fully 
developed abdominal segments, the 8th, 9th and perhaps the 10th being 
modified to form the breathing armature. All the unmodified segments 
carry two sclerotized dorsal plates, but in the first thoracic segment 
the plates are broader and somewhat diffused in the integument; the 
two sections of this first segment are much more developed than the 
others, the anterior stigma are placed on the second division of the first 
segment and well on the dorsum of it ; they are more or less olive shaped 
as shown in plate ii, fig. 12. The sides of this segment are provided 
with a few coarse lateral bristles. The thoracic segments 2 and 3 have 
on both sides a peculiar organ which is shown ;more highly magnified 
in plate ii, fig. 13. It is not clear whether these are spiracles OJ; the 
scars of such organs nor whether the dark piece provided with bristles 
is an operculum which can be brought down to close the circular opening, 
which does not appear to be closed by a membrane. It has not been 
possible to detect if this organ is connected with the breathing system; 
it does not appear to be so but more material is needed to ascertain this 
point. The only abdominal spiracles are those of the eighth segment, 
this larva is, therefore, amphipneustic like all the rest of the family except 
Neotelmatoscopus, in which the anterior spiracles are not functional. 
Each of the thoracic segments 2 and 3 carries two very narrow dorsal 
plates in every way similar to those of the abdomen. The anterior one 
is narrower and darker, the posterior is infuscated in the middle only. 
The plates bear a number of bristles, as in other larvae of the family, 
but in this case they are exceedingly small. The caudal breathing 
armature is of a type quite unusual in the Psychodidae; it could be 
more fittingly compared to that of an aquatic T'ipulid larva, in which 
a spiracular chamber is formed between the bases of several fleshy, 
more or less elongated lobes, the spiracles being lodged at· the bottom 
of such a cavity. Here the cavity is formed by two latero-dorsal plates) 
a median extensible membrane, which is usually folded, and, lastly, by 
a semicircular plate carrying two rather thick processes and two thin 
ones. The spiracles are not placed at the bottom of this chamber but· 
near the apex of the latero-dorsal plates on their ventral face; they arc 
-surrounded by a fan of rather long bristles, which are scarcely visible 
from above. The median dbrsallobe is formed by a thick membrane, 
folded like a fan and with its distal half doubled under the basal half ; 
it appears that this membrane can be unfolded and extended distally 
when the latero-dorsal plates are pulled apart; its function may be to 
?l~an the spiracles when it comes to be extended; in fig. 6 on plate ii 
It IS represented with its distal half doubled under, but in fig. 14 on the 
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same plate it is shown extended though not unfolded towards the sides. 
The two thick finger-like t,erminal processes are each provided with a 
double row of hairs; I do not think that they are to be homologized with 
the cerci, as they are not placed on the tenth but on the ninth segment; 
they are the homologues of the larger processes of the flabellum of the 
Psychodinae larvae, which Martini (1928) considers as belonging to 
the ninth segment whereas Feuerborn considers them as the cerci. The 
two small styles of the last visible segment are more in the nature of 
sensillae and have apparently no homologues in other Psycho did larvae. 
The anus is placed below the dark three-branched sclerite which is seen 
under the body at the base of the two terminal processes. 

The ventral side of the 1;>ody exhibits a most peculiar structure in the 
shape of a very large sucker, the edge of which is formed by a rather 
thin membrane composed of very fine and numerous agglutinated hairs. 
On account of the paucity of material for sectioning and dissecting, it 
has not been possible to ascertain on to which segments this sucker 
extends, especially anteriorly, but it seems that only the first thoracic 
sternite is not included in it ; at the posterior end, as it extends right 
to the anus, it is clear that the ninth abdominal segment is included within 
the sucker. The ventral surface within the fringe is concave, its coloura
tion is pale as the skin is there rather thin and soft; there is a slight 
indication of segmentation in the shape of darker transverse lines, along 
which there are in certain parts, especially in the middle, very weak and 
small fringes of hairs similar to those of the edge of the disc ; similar 
hairs are also present on the middle of the sternites. These hairs have 
not been represented in plate ii, fig. 7, so as not to complicate the draw
ing and destroy the effect of concavity of the ventral surface which I 
have not too well succeeded in bringing out in the drawing. 

As this larva is provided with only one sucker it is clear that it is 
unable to move on the substratum by reptation movements which 
would tend to destroy the vacuum within the sucker. It has, therefore, 
evolved other means of locomotion in the shape of a modification of the 
edge of the eighth or ninth segment which is produced in a ridge or curtain 
provided with a double row of conspicuous hooks; the movement of 
this curtain backwards and forwards allows the animal to glide on the 
stones. This proleg is .composed of two symetrical parts, as indicated 
by the small but quite distinct median indentation; this double organ 
a ppears, ther~fore, to be the homologue of the posterior pro leg 'of the 
Chironomid larvae, in which case it would be part of the ninth sternite. 

On each pleura of the abdominal segments 1-7 there is, just against 
the fringe of the sucker, a small brush of hairs inserted on a little stalk 
and also some sensory setae on the fringe itself (not figured); these 
apparently have only a tactile function. 

Horaiella consimilis" &po nov. 

Male.-Very similar to that of the preceding species, from which it 
differs only in the wing venation and the structure of the hypopygium. 
The anterior and the middle fork on the disc of the wing are approxima
tely at the same level. The general aspect of the hypopygium is the 
same as in the genotype, the gonocoxites and styles being identical and 
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equally developed. Fig. 2b shows this organ from above on the right 
and from belo.w on the left; the dorsal part has a simpler structure than 

a. 

c. 

TEXT-FIG. 2.-Horaiella consimili8, sp. nov. 
a. Wing with all hairs represented in position; b. Hypopygium, right-half ventral 

view and left-half dorsal view; c. Hypopygium, 9th tergite and oerci; d. Subgenita~ 
plate. 

in H. prodigiosa, the side lobes of the ninth tergite are small (fig. 2c) 
and carry only a few rather long bristles; the cerci are short, more or 
less club-shaped and provided distally with a large number of short 
blunt spines. 

The female differs only in the shape of the subgenital plate, as shown 
in fig. 2d, the two pairs of lobes are not found in any other Psychodid. 

Pupa (plate ii, figs. 1 and 2).-It is somewhat smaller than that of 
H. prodigiosa and the breathing horns are provided with a very thin, 
elongate stalk which enables one to identify the species at first sight. 

Larva.--Unknown. 
Holotype.-Teesta Bridge (stream three miles from) 7th February 

1931. S. L. Hora. 
Allotype with Holotype . 

• Paratypes with types and at Luch-Chu Jhora. D. D. Mukerji, 
March 1932. 



62 Records of tile Indfian Museum. [VOL. XXXV, 

It now remains to discuss the affinities of this strange insect. 
The antennae of the fly are of a primitive type, similar to those of 

Phlebotomus and with the same kind of ascoids but there is one more seg
ment. The terminal segment may, of course, be a specialisation due to 
the modification of the extremity of the 16th segment, because, as men
tioned above, this apical section is not truly articulated on the 16th 
segment. The round eyes are found in all genera of the family 
except those of the Psychodinae; the palpi are four segmented, as in 
all genera except Phlebotom~ls, Nemopalpus a.nd Bruchomyia. The 
well developed toothed mandibles have their equal only in Phlebotomus. 
The lack of long hairs or scales on the body, legs and wing is unparal
leled in the family although Sycorax is comparatively less hairy than 
the other genera. The conformation of the tarsi is more akin to that 
of the Psychodinae ; the strong development of the last segment is an 
adaptation 8.11owing the insect to oling to rocks in strongly ventilated 
places; the dorsal flap of this segment is also present, but much less 
developed than in the Psychodinae. 
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TEXT-FIG. 3.-Wings of Eopltlebotomus, Eatonisca and Phlebotomu8. 

a. Eopltlebotomus after Edwards; b. Eatonisca from Eaton's manusoript; c. Wing 
base of Phlebotomu8 sp. 
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The wing shape and the venation find their strongest affinities with 
those of Phlebotomus. The wedge-shaped na·rrow base without any 
trace of anal lobe and the reduced alula is almost exactly as in the latter. 
As the venation of Phlebotornus has seldom, if ever, been correctly inter
preted or even figured, I am giving here (fig. 3c) an exact drawing of the 
base of the wing of an Australian species of the minutus group, in which 
it will be seen that Ou is a very short strong vein and An is very doubt ... 
fully to be traced at the base. In both genera Sc runs straight into 
R1, and M4 is four branched.; but the main difference lies in the conforma ... 
tion of the radial sector, whi.ch is four branched and of the pectinated 
type in Phlebotomus and only three branched in Horaiella; however, in 
this latter genus, although it seems that the first branch of Rs is ~im'ple 
and represents R 2+3 and the second branch is forked and represents 
R4 and R5, it is not certain that this is really the case, the anterior vein of 
the latter fork may be R3 whose base has switched 'over to R4 ; inRtances 
of such a switching over of the base of R3 can be found in other species 
of the family (Psychoda aberrans Tonn. and an, as yet, unnamed species 
of Telmatoscopus). What seems to give some weight to this interpreta~ 
tion is the lack of any macrotrichia on the base of that vein which is 
marked R4 in fig. 2a but on the other hand, if the venation of H oraiella 
is compared with that of two fossil genera of the family, Eatonisca and 
Eophlebotomus, it seems as if the first branch of Rs might be a simple 
vein on account of the loss of R2• Eatonisca tertia/ria has been described 
by Meunier (1905) from the baltic amber, the complete insect being 
figured; the venation as given by Meunier is somewhat puzzling on 
account of the presence of an unusual cross vein and the bifurcation of 
the veins at the base of the wing. Fortunately the type of this species 
had been loaned by Meunier to Eaton who made a new drawing of the 
venation of the only good wing. This drawing and a few comments on 
it were included in the uncompleted manuscript which Eaton was pre
paring on his extensive collection. Thanks to Dr. F. W Edwards' 
kindness his collection and manuscript have been loaned to me for 
revision by the authorities of the British Museum. This revision will 
appear shortly in some other publication. I am giving here (fig. 3b) 
a reproduction of Eaton~s drawing of the \ving of Eatonisca tertiaria ; 
from this it will be seen that, firstly, there is no basal cross vein and that, 
therefore, the anterior basal cell is large and shaped as in J...'l,ycorax or 
Trichomyia and secondly, that the base and a part of the posterior 
margin was so broken that the shape and the length of en and An are 
purely hypothetical in Meunier's as well as in Eaton's dra\ving. What 
is specially to be noted, however, is the three-branched condition of 
Rs. If one now refers to the wing venation of Eophleboto'rn'Us connec
tens Cog. as given in the amended drawing of Ed\vards (1929) made 
from the type (fig. 3a), one sees how closely Eatonisca and Eophleboton~U8 
agree in spite of the four branched condition of the radial sector in the 
latter genas ; a study of this part of the wing allows one to conclude, 
without much doubt, that it is one vein of the anterior branch of the 
sector which has disappeared in Eatonisca. It should be remarked that 
in Eophlebotomus Cu is a decidedly shorter vein and, therefore, 
approaches the condition found in H oraiella. 
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If we now compare the venation of Horaiella with that of these two 
genera, and with that of Phlebotomus, we note that the unbranched Sc 
running straight into R1, the short basal cell, the extremely short Cu 
and the apparent absence of An, as well as the presence of some regularly 
spaced spinules on the costa are characters which are also shared with 
Phlebotomus. The three-branched condition of the radial sector, brought 
about by the loss of one vein of the anterior branch, is found in 
Eatonisca in which the conformation of Rs would be the same as in 
Horaiella if the base of the vein marked R2+a in fig. 2a were shifted 
towards the base of the wing along the stem of Rs. On the other hand 
it is not improbable to conceive that the venation of HOTaiella may have 
been evolved from a type similar to that of Sycorax, in which the 
posterior vein of the anterior fork has switched over to the simple 
second branch of Rs. 

The male genitalia of Horaiella are on the whole more like those of 
Phlebotomus on account of the presence of the cerci, a.s wellsJs the lateral 
lobe of the ninth tergite, the gODostyles with long spines, and the bifid 
penis with its pumpetta. A species of Sycorax is also known which 
has a bifid penis (S. chilensis Tonn.) hut it is apparently an exception in 
the genus, of which I know all the described species and a few more still 
undescribed. 

If we now examine the larva of Horaiella we see at once that it has 
nothing in common with that of Phlebotomus. This latter is not aquatic, 
its head is not flattened but rounded, the antennae are short and bulbous, 
the mouth parts are of a generalised type without prema.ndibles and 
with simple mandibles and maxillae; the body segments are subdivided 
into two but they do not carry sclerotized dorsal plates and the last 
segments are not modified into a breathing organ; the spiracles are simple, 
small buttons on the sides of the eight segment. 

The larva of Horaiella with its dorsal plates and its modified last few 
segments would seem at first sight to be more closely related to those of 
the Psychodinae ; its general shape is not unlike that figured for Maruina 
ursula by Fritz Muller but a comparison with the larva of Sycora~ 
deserves closer attention although prima facie it would seem that the 
simple undivided tergite of the latter genus would preclude any sort 
of affinity. 

I know the larva of Sycorax only from the figures of C. W Muller (1927) 
Qnd those of Baugerter (1928) and Feuerborn (1932); I have, therefore, 
been unable to ascertain if there is no trace of the anterior dorsal plates 
left. As far as the head is concerned the only point of resemblance is 
found in the elongate antennae; but the continuous fringe which sur
rounds the body is evidently the homologue of the fringe of the sucker of 
H010aiella in which it has been shifted more ventrally. Feuerborn 
remarks (l. c. p. 96) that this fringe in Sycorax aids in the adhesion of the 
larva to the substratum, so that this animal can be considered as a 
"wandelnde saugscheibe"; the same applies also to Horaiella. One 
of the strongest points of -resemblance between the two larvae is the 
division of the 8th tergite into two lateral lobes which carry the hind 
spiracles near their extremity, in Horaiella the spiracles have shifted 
to the ventral side of the lobes, so as to be included in the chamber or 
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cavity formed by. these lobes and the ninth tergite, but the latter does 
not carry any appendages in Sycorax. 

The pupa of Horaiella shows no affinity either with that of Phleboto
mus or with that of Sycorax; it is more clQsely related to that of 
Maruina. 

From this analysis it results that H oraiel"la should find its place 
between Phlebotomus and Sycorax, the affinity being greater with the 
former genus in the adult stage; I cannot, however, see my way to plac
ing it in the same subfamily: on the other hand I am not yet prepared to 
erect a new subfamily for it and prefer to reserve my decision on 
this point until the study of mo.re abundant material, especially of 
mature flies, allows me to throw more light on the subject. We are 
already threatened with· too many monogeneric subfamilies in the 
Psychodidae, besides the Phlebotominae, there are the Trichomyiinae 
which would also remain with a single genus if Edwards' suggestion, to 
remove Sycorax from it and place it in a subfamily of its own, be accepted. 
Theodor has even proposed that Phlebotomus should be separated from 
the rest of the Psychodidae and be placed in a new family. The dis
covery of Horaiella, which is a link between Phlebotomus and the rest 
of the Psychodidae, completely invalidates this suggestion. 

In his recent paper, already referred to, Feuerborn has described 
from Java a species of Psychodid whose larva is provided with ventral 
suckers and for that reason he has placed it in the genus Maruina. 
Before discussing the generio status of this species and of the closely 
related one discovered in India by Hora, I think it more expedient to 
give first a detailed description of all the stages of the latter species, 
which I place in a new subgenus of Telmatoscopus characterised by the 
larvae provided with six ventral suckers, the subgenotype being the 
following species. 

Telmatoscopus (Neotelmatoscopus) horai, sp. nov. 

A small 'species with uniformly blackish vestiture on the body, 
wings and legs, and with the habitus of a Psychoda. 

11lale.-Eye bridges contiguous on their whole width, no noticeable 
tuft of hairs on face or vertex; antennae 16 segmented, distinctly longer 
tha.n the width of wing when fully extended 1, first segment rounded, not 
longer than broad, second spherical, the following one bulbous with 
a short distal neck (fig. 4a) ; the basal segments of the flagellum are 
somewhat asymetrical, as is .often the case in species of Telmatoscopus, 
they gradually diminish in size but the last ones are not diminutive as 
in Psychoda; the neck of the basal segments is short but it gradually 

1 In most, if not all, the pinned specimens submitted to me, the segments of the 
flagellu~ ~re telescop~d ; ~his gives to the antell~a~ of the male a very thick appearance', 
the vertIClls thus fittIng Into one another. Thls IS often the case in recently cID('rg('d 
Psychoda because when still enclosed in the antennal sheath of the pupa the segments of 
the. flagellum are telescoped in this manner and when specimens are kept in a darI\: and 
mOIst place after emergence the antennae do not extend for some time, if at all ; hut when 
a- telesooped antenna is treated in caustic potash it soon extends to its normal size and 
~h~pe. ~s the examples of the above species were collected on the rocl{s of a waterfall 
It IS possIble that they had recently emerged and had not had Hme to dry and hardl"n 
properly; they all have a rather immature appearanoe. 
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increases up to the 12th segment where it is about half as long as the 
bulb; the last segment is pear-shaped and ends in a thin cylindrical 
apiculus placed on one side. The numerous ascoids are arranged in a. 
circle on the distal half pf the bulb (fig. 4b) ; on the basal segments there 

a. 

(\ 
(j 
o 
(J 

d. 

TEXT-FIG. 4.-TelmatoscopU8 (Neotelmatoscop'Us) horai, Spa nov. 
a. Antenna of male; b. A median segment of antenna of male; c. Antenna of female; 

d. Wing; e. GOllopods; f. Inferior appendages; g. A retinaculum; h. Side view of female 
genitalia; i. Subgenital plate. 

are about 12 pores in which are inserted two-or three-branched ascoids 
which do not reach over the level of the end of the neck; on the lOth 
segment the number of pores is only ten and on the last three there are 
only two pores each with a multibranched fan-shaped ascoid. The 
verticils of ordinary bristles are not specially developed or distinctly 
campanuliform, as in many species of the genus they are inserted only 
on a part of the basal half of the bulb. 

Palpi formula: 12 ; 16; 17 ; 27 The last segment thinner but not 
conspicuously so; vestiture moderately dense. 

Thorax without organs for erotic display. Legs uniformly dark, 
the last segment of the tarsi somewhat more developed than in -other 
species of the genus, its dorsal flap extends well in between the claws 
which are strong and sharply elbowed, 
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Wing ovate lanceolate (fig. 4d), ~ot sharply pointed at apex which is 
placed a little below the tip of R4 ; Sc ending straight in R}) the posterior 
fork somewhat before the anterior one, which is placed a very little before 
the level of the tip of eu ; origin of the stem of the anteri.or fork on the 
apex of the anterior basal cell, the second basal cell much shorter than 
the first. 

Wing vestiture uniformly dark brown without any tuft or any 
marking, the rows of erect hairs moderately dense a.nd, therefore, only 
slightly conspicuous, they are absent on the usual veins: R

1
, Rs and 

M, ; on the branches of Rs they do not extend as far as the level of the 
tip of Rl and on the branches of M a little beyond the tip of M, on eu 
they reach the tip of that vein. 

Hypopygium.-Gonocoxites (fi6'. 4e) several times as long as broad 
and arched on the outside, gonostyles with a scarcely swollen base, its 
distal two thirds divided into two equally long and almost equally strong 
beaks which are only moderately curved; aedeagus of a simple symetrical. 
pattern almost similar to that of Pe!ficoma exquisita and allied species. 
Inferior appendages (fig. 41) about twic~ as long as the ninth tergite, 
their distal third becoming suddenly thInner than the basal part but, 
not very much more so, apex with 7-8 retinacula which are forked at the 
tip (fig. 4g). 

Length of wing 2 mm. 
Female.-Similar to male. Antennae relatively shorter (fig. 4c). 

the necks of the flagellar segments being much shorter so that the lasti 
segments appear to be almost spherical, but not diminutive. The 
ascoids on all the segments are similar to that of the last three segments: 
in the male, they are multibranched and inserted on a pair of pores 
only. The verticils are much less developed than in the male. The 
genitalia. (fig. 4, h and i) are very peculiar on account of the relatively' 
large oval knob-like hairy process on the middle of the sUbgenital plate; 
ovipositor short, sub triangular . 

Holotype.-Teesta b~idge, 7th February 1931. S. L. Hora. 
Allotype with the holotype. 

Paratype same locality and IJuch-chu Jho.ra, Peshoke Jhora, etc., alH 
in the vicinity of Teesta Bridge in March 1931. D. D. Mukerji. 

Larva (fig. 5, a and b).-As a similar larva has been described in detail. 
by Feuerborn (1932) I shall only give here a description of its main 
features. The most remarkable of these, besides the presence of the: 
ventral suckers, is the reduction of the basal segments of the abdomen. 
This occurs to a much lesser extent in many, if not all, the larvae of the. 
Psychodinae, the first abdominal segment having only t,vo subdivisions, 
instead of three (and, therefore, two instead of three dorsal plates, when. 
these plates are present at all). In the larva of T horai the first abdo-. 
minal segment has only one plate, the second two and the third three so 
that at first sight the larva may be taken to have an abdomen with only 
six unmodified segments, the more so as the third thoracic tergite 
is apparently undivided Bnd carries only one dorsal plate. 

The ventral suckers evidently belong to segments 2 to 7 ; as the most, 
anterior sucker is placed 31most below the first abdolninal segment, 
which, as mentioned above, is very reduced, there may he some doubt 
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as to the segment to whioh '"tbelongs, the first or the second. A study of 
the musculature of the suckers shows, however, that the fir,st sucker does 

TEXT-FIG. 5.-Larva of Telmato8copu' (Neotelm,at06oopu,8) horat, ap. nov. 

G. Dorsal view; b. Vantral view. 

not belong to the first segment. Even without dissection or cross section 
this conclusion 'can be reached by study~ng the position of the dorso~ 
late'ral sclerQsities of the integument, which indicate the point of attach~ 
ment of the dOl,BO~ ve tral muscles ; these callosities are missing on the 
first abdominal segment, therefore th'e first sucker does not belong to it. 

The head is wider than long; its posterior part is widened into 
moderately developed obes which do not extend backwards as in T. 
indica. The mouthparts are ,as in :most Psychodinae larvae, ,exeept 
that the maxillae are prOVIded 'with a large brush of hairs in the form of 
a fan directed ba,ckwards. The terminal 8,egments ,are strong y selero 
tized and fused in a conico .. oval flabellum with the usual four apical 
processes provided with small hair fans. There are four pair,s of ana· 
gills ,vhich are retract'ed in most specimens. Tbe anterior spiracles 
are :not functional; they are represented by very weak tiny ,scars. 

The round suckers are ofa simple type, the edge of the disc is formed 
by a simple ayer .of agglutinated rods which at'e analogou's to those found 
in the Bleph.aroceridae, they are prolonged by a. thinner felty tissue giving 
more fexibility to the ,edge oi the sucker; the disc is not invaginable 
like the piston of the Blepharoceridae, the suction power is, therefore, 
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very much weaker, as can logicallv be inferred from the difference of 
habitat. Of 

Pupa (figs. 6 a and b) .-I t is not unlike tha t of any other Psycho
dinae ; it is not greatly modified in shape to suit its habitat, though it 
is much more so than that of the Javanese species. The underside of the 
body is fairly fiat, soft and whitish and the contour of the abdomen is 
fairly continuous, although the segmentation remains clearly indicated by 
shallow indentations between the segments. Adhesion to the substratum 
seems to take place by the whole of the ventral face.; there is no special 

TEXT-FIG. 6.-Pupa of Telmato8copU8 (NeotelmatoBcopUS) horai, sp. nov. 
a. Dorsal view; b. Ventral view. 

sealing mass at the end of the wing sheath. as mentioned by Feuerborn 
in his J anvanese species. The breathing horns do not present. a,ny 
special features; they are provided with a double row of about ten little 
craters. The integument of the horn has a fine sculpture which gives it 
the appearnce of being covered with minute imbricated scales. 

In the same locality occurs also another larva, differing from that of 
T horai by the shape of the head, which has latero-posterior lobes as 
much developed as those of T indica; in shape the abdominal segments 
are wider at the posterior end and thus are also quite different. I have 
not seen the pupa or the fly of this species, I shall, therefore, refrain from 
describing it; it is intermediate in character between T horai and 
T indica. 

The generic status of this remarkable insect has now to be discussed. 
Feuerborn has placed the species that he discovered in Java in ~he genus 
Maruina established by Fritz Muller (1895) to receive three' Brazilil\n 
species, because the larva of this Malayan moth-fly is also provided with 
ventral suckers. This is the only ground on which it can be done because 
very few reliable characters are given by MUller for the adult stage of 
Maruina. These points have already been discussed by Eaton (1895) 
and Feuerborn takes them up again in his recent paper but he reaches 
~ conclusion which is totallr unsound from ~ t~xonomic point of view 

X 
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He says (l. c., p. 106) that as the two species of Maruina, more or 
less described in the adult stage by Mliller, viz., M. spinosa and M. 
pilosella, belong very likely to Pericoma, and as the third species has 
not been described in the imaginal stage, the generic name given by 
Muller, therefore, becomes untenable (hinfallig) for the American 
species but can be transferred to the Javanese speci~s, the more so 
because the idea of larval suckers is already linked up with the name of 
Maruina; and this in spite of the fact that he recognizes that the 
imago of his species "ist durchaus Arten der Gattung TelmatoscopU8 
ahnlich ". 

Through the kindness of Mr. F. D. Klyver I am now in possession of 
all the stages of Maruina californiensis (Kellog) ; a study of these shows 
that, contrary to Eaton's and Feuerborn's opinion, Maruina is a per
fectly valid genus, quite distinct in all stages from any other known 
genus of the family. It is, therefore, impossible to pl~ce Feuerborn's 
Javanese and Hora's Indian species in it, even if only larval characters 
are considered. The larva of Maruina has eight incomplete more or 
less oval suckers (exactly as depicted by Miiller), whereas those of the 
Indo-malayan species number only six and are in the form of a complete 
round dics. 

Feuerborn has rightly remarked that the imago of his Maruina indica 
is in every respect similar to members of the genus Telmatoscopus. 
This genus was erected by Eaton (1904) to receive a number of species 
that he had previously classified in the genus Pericoma; no genotype 
was mentioned by him and, so far as I am aware, none has been desig
nated since .. At the end of his generic diagnosis Eaton gives the 
following indication: "This g~nus is nearly coextensive with section 
3c, 3d and 4a of Pericoma in the supplement to my Synopsis" (l. c., 
1900, p. 206, etc.). If we now turn to section 3c we see that the first 
species mentioned there is Pericoma morula Eaton. I therefore propose 
here definitely to consider this species as the genotype of Telmatoscopus. 

Eaton's diagnosis of this genus is based on the structure of the 
antennae, the male genitalia and the venation; as the last two chara·cters 
are too general and may be applied to almost any species of the Psycho
dinae, only the structure of the antennae need be considered. 

The 16 segmented antennae of Tel1natoscop'us have a flagellum com
posed of segments formed by a bulbous basal part and a distal more or 
less elongate neck, the last few segments being similar to the others and 
not diminutive or indistinctly articulated on each other, so that the 
flagellum is " furnished with 14 sets of verticillate hairs inserted upon 
the nodes, the verticils mostly cupuliform or bowl-shaped and imbricate; 
several nodes to,vards the base of the series oblate or napiform and gib
bous or extended laterally into a rounded lobe so as to render the thread 
or beak of the joint excentric instead of cimate " 

Among the many species possessing these antennal characters, the 
venation varies to a very large extent; the radial sector mayor may not 
~e pectinate, Sc may run straight into Rl or not and the apex of the wing 
mayor lllay not be placed at the extremity of one of the longitUdinal 
·veins. E'urthermore, the structure of the male genitalia is also Varles 
greatly' from one species to another. 
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T indica. Feuer. and T. horai, sp. nov. answer in every point of their 
antennal structure to the definition just given above, and there is nothiD:g 
in the wing venation and the male genitalia which would preclude theIr 
admission in the genus Telmatoscopus. 

Up-to-date, about 36 species of this genus have been described; 
they are mostly found in the Palaearctic region ; there is no doubt that a 
certain number of species will turn up also in the Indo-Malayan region 
although so far only one of the species of Psychodidae described by 
Brunetti can be referred with certainty to the genus Telmatoscopus, 
whereas a few more of his species could but doubtfully be placed in it. 
In Australia about a dozen as yet undescribed species are known to me ; 
it is amongst these that T 'l~ndica and T horai find their closest allies 
rather than among the Palaearctic species. About six of these Australian 
species have the same venation with Sc running straight into R1) the 
origin of the stem of the anterior fork at or very near the apex of the 
first basal cell and the two main forks more or less at the same level; 
the structure and the disposition of the ascoide are also very similar 
and the necks of the flagellar segments more or less elongate; however 
they all differ from the Indo-Malayan species in the presence of organs 
for erotic display on the thorax of the males. None of the early stages of 
these Australian species is known so far and the habitat of the flies, 
except for two species, is not in the vicinity of waterfalls but along the 
edges of sluggish streams; this habitat would preclude the presence of 
a strong fixation organ, in the larva, such as the series of suckers of 
T horai. 

The larva of the genotype has not yet been found, so far as I am 
aware, and only those of two other species have been recorded up to the 
present. It is therefore, very difficult, if· not impossible, to establish 
the general characters of the early stages of the genus on such scanty 
knowledge. 

The larva and pupa of T albipunctatus Willist. (=meridionalis 
Eat.) have been well described by Effiatoun (1920) a.nd later in much 
more detail by ~avattari (1924). The larva of T de·minuens ~"euer. has 
been well figured by Feuerborn (1923, p. 198, fig. 7) but not described.1 

These two larvae are widely dissimilar, although the imagines are 
fairly closely related. Their difference of structure is evidently due 
to adaption to different habitats. The lal va of T albipunctatus lives 
in bilge water or similar foul liquids ; it is elongate and possesses a long 
flabellum and has well developed dorsal plates, whereas the larva of 
T deminuens, which according to Feuerborn is oligomydobiontic (living 
among grass, plants and leaves at the edge of the water) is stumpy with 
a short flabellum and is almost devoid of dorsal plates. 

From this it can be seen that the larvae of this group are eminently 
plastic in their faculty of adaptation, just like those of the rest of the 
family: for instance the larva of Trichomyis living in wood has the 
appearance of a wood borer (Keilin 1914), whereas that of the closest 

1 The imago of T. deminuens has not been described by Feuerborn; it has bct1u 
ma~e known only by a drawing of a few segments of the male antennae (1922, fig. 7) 
whIch are so characteristic that I am convinced that this species is the same as t,hc ono 
described by me previously as Pericoma longicornis (1919). 
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related genus, Sycorax, is an aselliform larva living in damp moss. One 
should, therefore, not be too surprised to find in Telmatoscopus some 
species whose larvae are provided with special means of adhesion as an 
adaptation to their special habitat. 

From an examination of all the stages of Maruina californiensis 
(Kell.)! I can definitely state that Maruina and Telmatoscopus are in 
no way closely related. In fact we have here a curious state of affairs 
because in Maruina the imago, which has a lesser number of antennal 
segments and a more reduced venation, is more specialized than that of 
Neotelmatoscopus, whereas the larva with a larger number of suckers is 
more primitive. 

It seems most probable to me that the larval suckers have been 
evolved independently here and there, in various groups of the family 
with such plastic larvae, in response to the same special habitat. 

From the above analysis I can only conclude that T indica and T 
horai cannot be placed elsewhere but in the genus Telmatoscopus on 
imaginal characters; however as the larvae of the two known species are 
so peculiar I think that it is convenient to erect a new subgenus, N eotel
rnatoscopus, based on larval characters alone a.nd defined by the presence 
of six ventral suckers. 

After Fritz Muller and Hora, Feuerborn has treated of the relation
ship of the Blepharoceridae and the Psychodidae at full length in his 
recent paper (1932) ; however, in spite of his efforts his arguments do 
not seem to me to be convincing enough and I cannot see that the 
relationship between the two families is as close as he would make 
us believe. I stand by Hora when he ·says (1930, p. 231) "I do 
not believe that any genetic affinity exi~ts between the two families; 
th~ resemblances are the result of convergence" The resemblances 
Hora had in mind are those between the larvae and not between the 
imagines. The latter are much further apart than Feuerborn makes out 
as a result of his incomplete knowledge of -the Blepharocefidae, which 
he himself acknowledges. This family ha.s quite a number of archaic 
characters such as the presence of the tibial spurs, the presence of the 
ocelli, the long anal vein, and the non-twisted hypopygium, which 
are not to be found in the Psychodidae. Crampton as a result of his 
study of the structure of the thorax of the Psychodoid diptera (1926) 
also fails to find any strong affinities between the two families. 

However, if the discovery of the early stages of H oraiella and N eotel
matoscop-us does not shed a new light on the affinities of the Psychodidae 
with other families of the Nemocera besides those included by Crampton 
in his Psychodoid complex, it gives at least a very good indication as to 
how the complicated sucker of the Blepharocerid larvae may have been 
evolved. 

1 Malloch has pointed out (1917, p. 266) that M. caliJornica Kinc. is a synonym of 
M. californiensis Kellog because the description of the very characteristic early stages 
of this species appeared under the latter name before that of the imago by Kincaid. In 
reality the question is more complicated than Malloch thought because the fly described 
by Kincaid has certainly not been bred from the larva and pupa described by Kellog. 
The nearly mature fly whioh I extracted from similar pupae from a locality near that 
of the type does not at all correspond to Kincaid's description either in antennal struo
ture or in the shape and venation of the wing. Some confusion must have occurred 
when the speoimens were sent for description to Kinoaid by Kellog. 
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To-my knowledge there are two attempts at an explanation of the 
origin and evolution of these suckers, neither of which seems satisfactory 
to me. 

The first one is by KomaIek (1914) who assumes that at the begin
lung, at the places where we now find the suckers; there were some 
glands producing a sticky secretion by means of which the animal 
adhered to the bottom of the stream; in order to release the hold on the 
substratum the dorso-ventral muscles came to converge at that spot and 
produced an invagination of the soft skin and thus formed beginning of a 
sucker. The chief objection to this explanation is that it is purely 
theoretical since no aquatic insect larvae are known which can fix them
selves on the substratum. by means of a glandular secretion on the ventral 
surface. 

The second tentative explanation is that of Hora (1930, p. 224) 
,vho tried to find the origin of the suckers by studying the ontological 
development of this organ in the Blepharocerid larva. He found that: 
" in the young larva the sucker is comparable to the abdominal proleg of 
0, caterpillar with a circle of crochets of equal length , all the hooks being 
turned towards the centre of the planta which can be engaged or dis
engaged by the contraction and relaxation of the muscles acting on the 
c·entre of the disc. As the larva grows it seeks more rapid 'waters and 
as life in rapid waters demands a close application cf the ventral surface 
of the animal to the substratum, in this process the crochets ha ve 
gradually flattened down and have formed the disc as we know it in the 
larger larvae " 

Unfortunately this explanation does not rest on facts because the 
structure of the sucker in all the genera, including the most primitive 
Edwardsina, is the same in the first instar, just hatched, as in the fully 
grown fourth instar larva, except that the number of rods is not as 
large and that the valvular gate is not yet present. It is to be wondered 
if Rora would have found something of real value if he had started his 
ontological study with the embryo. 

I am now proposing a third tentative explanation which has come 
to my mind while studying the Psychodid larvae which are the main 
subject of this paper. 

The two series of diagrams here given (fig. 7) are almost self-explana
tory: A is a section of an insect larva living in rapid water which, as a 
beginning of adaptation to this habitat (stage I of Steinmann), is flat
tened dorso-ventrally and has a large surface of adhesion; in B there is 
a sucker action of the whole ventral surface brought about by the action 
of the dorso-ventral muscles; to facilitate the retention of the suction 
or vacuum a pleural fringe of hairs or a pleural membrane has been 
evolved in C such as we find respectively in Sycorax and Horaiella; 
D shows a section of a larva in which the fringe has migrated towards 
the axis of the body in order to allow more mobility, at that stage, this 
fringe may be either continuous as in H oraiella or interrupted and form 
a series of oval more or less complete discs as in Maruina californiensis; 
the number of discs is probably not higher than eight. E is a stage 
similar to N eotelmatoscopus and as the animal takes to swifter waters a 
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lllore powerful type of sucker is evolved as shown in F 8uch as we find 
ill the Blepharoceridae. 

~ 1![) ... :'::~:-l 

C;fl[?/ 

TEXT-FIG. 7.-Diagram illustrating the probable evolution of the Buckers of dipterous 
larvae. 

G, H, and I are the stages corresponding respectively to the sections 
C, D and E seen from below; they do not require any explanations. 
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EXPLANATION OF PLATE II!' 

Earlier Stages of H oraiella, gen. nov. 

H oraiell(f, consimilis, sp. nov. 

FIG. I.-Dorsal view of pupa. 
FIG. 2.-Ventral view of pupa. 
FIG. 3.-Lateral view of breathing-horn of pupa. 
FIG. 4.-Front view of same. 

H oraiella prodigiosa, sp. nov. 

FIG. 5.-Lateral view of breathing-horn of pupa. 
FIG. 6.-Dorsal view of larva. 
FIG. 7 .-Ventral view of larva. 
FIG. S.-Lateral view of larva. 
FIG. 9.-Head of larva. 
FIG. IO.-Outside view of mandible of larva. 
FIG. II.-Inside view of same. 
FIG. 12.-Anterior spiracles of larva. 
FIG. I3.-Enigmatic organ of larva. 
FIG. 14.-Dorsal view of posterior end of larva. 
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FUR'THER NOTES ON CRUSTACEA DECAPODA IN THE INDIAN 
MUSEUM. 

IV. ON TWO NEW SPECIES OF OXYSTOMOUS CRABS FROM THE BAY OF 

BENGAL. 

By B. CHOPRA, D.Sc., Zoological Survey of India, Oalcutta. 

(Plate III.) 

While sorting out a miscellaneous unnamed collection of the Oxy
stomes in the course of my work on these crabs from the mouth of the 
Hughli River,! I came across a specimen of the interesting genus lxu" 
that even on a superficial examination appeared to difier in several 
material respects from both the hitherto-known species of this genus. 
On a closer examination it has proved to represent an unknown species, 
and is described as new in the present paper. Even though I have 
had to base my description on a single example, the specimen shows 
so many important distinguishing characters that there cannot be any 
doubt that it represents a species hitherto unknown to science. The 
specimen is an ovigerous female. The second new species belongs to 
the genus Raninoides Milne-Edwards, of the family Raninidae. This 
species is also based on a single specimen. This particular example 
had been examined by Alcock, and named by him as a variety of Rani
noides personatus "\\1flite, Henderson. On a careful examination it has 
shown so many material differences from Henderson's species, a~ also 
from the other species of Raninoides, that I have no hesitation in des
cribing it as new. 

In his masterly account of the Raninidae, Bourne2 has recently set 
up a new genus under the name of N otosceles, that according to I him 
comes very close to Raninoides Milne-Edwards. Besides describing 
a new species (N. chimmonis), Bourne has included in this genus the 
'form that Henderson3 had described as Raninoides serratifrons. The 
new species described here shows a number of characters that suggest 
that it is intermediate between the typical species of Raninoides on 
the one hand, and forms like Raninoides serratifrons and N otoscele8 
chimmonis on the other. Similarly in connection with the new species 
of 1m, the question of the validity of Ixoides MacGilchrist4 is discussed 
and it is shown that except for some differences in the external maxiI
lipeds, the genus Ixoides so closely resembles Ixa Leach, that it can 
hardly be distinguished from it. 

1 Chopra, Bee. Ind. Mus. XXXV, pp. 25-52 (1933). 
2 Bourne, Jou·rn. Linn. Soc. London (Zool.), XXXV, pp. 25-79, pIs. iv-vii (1f,22). 

Henderson, Trans. Linn. Soc., London (Zool.), V, pp. 408, 409, pI. xxxviii, 
~~s. 10-12 (1893). 

4 ~acGilc~rist, Ann. ¥ag. l-lat. Ri8t. (7) XV, pp. 255-257 (1905~ 
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Ixa investigatons, sp. nov. 

(Plate III, figs. 4, 4a.) 

The carapace is broadly hexagonal in shape, the breadth, excluding 
tbe lateral processes, somewhat exceeding the length. The surface of 
the carapace is thickly covered over with prominent raised tubercles, 
which are distinctly stalked on the lateral processes and the posterior 
half of the CRrapace. Between the tubercles the surface appears to 
be smooth. The margins of the carapace and the pterygostomian re
gions are also covered over with similar tubercles. On the surface 
of the carapace in addition to the ordinary raised and stalked tubercles 
t.here are several prominently raised areas, with secondary tubercles 
on them. There are three such prominences on the median part of the 
carapace-a small one on the gastric region, a somewhat larger one 
on the cardiac, and a very prominent double one on the intestinal region. 
There are three of these on each branchial region, and one on each he
patic region near the margin. Besides these there is a pair of small 
prominences, one on each side of the median gastric prominence. The 
grooves on the carapace, as compared with those of I. cylindrus are 
very indistinct and shallow but even in this species they separate off 
the median parts of the carapace £rom the branchial and the hepatic 
regions. There is a broad, transverse depression behind the frontal 
region, which has the effect of separating off the front from the rest of 
the carapace, more or less as in other species of Ixa. 

The front is somewhat broad, and prominently hilobed, and projects 
almost as far as the salient edges of the afferent branchial channels. 
The orbits are small and rather deep and the granulation of the cara
pace on their edges conceals all traces of sutures. There is, however, 
a wide gap at the inner canthus, where the antennae are lodged. The 
antennules fold obliquely. The gap at the inner canthus of the orbits, 
and the antennae and t.he antennules are seen in figure 4a on plate IiI. 

The antero-lateral border is not distinct, on account of the tubercles 
present all along the margin, but it is somewhat sinuous in outline. 
'There is a marked prominence, covered over with raised tubercles, on 
this margin, a little in front of the lateral process. At the junction 
of the antero- and postero-Iateral borders are the lateral processes
huge, spine-like structures, projecting transversely from the sides of the 
body. They a,re rather short, as compared with those of I. cylindrus, 
broad at the base and taper gradually towards the tip, which is bluntly 
pointed. They are thickly covered all round with raised and stalked 
tubercles. The postero-Iateral borders are practic.ally straight, and 
like the rest of the carapace are covered over with tubercles. A little 
above the base of the last walking leg there is on each margin a large 
petaloid process, covered with stalked tubercles. A similar and some
what larger process is present at the junction of the posterior and postero
lateral borders. This process is also covered with stalked tubercles. 
The posterior border is very short and is partly hidden in a dorsal view 
by the large overhanging prominence on the intestinal region of the 
carapace. This border is straight, and carries a few small stalked tu-: 
bercles on it. 
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The buccal cavern (Plate III, fig. 4a), though truncated anteriorly, 
is distinctly triangular in outline, and the external maxillipeds are not 
appreciably sunk below the level of its edges, which are not everted. 
The ischium is somewhat grooved along its inner half, but the outer 
half is strongly convex and is tuberculated. The merus, measured along 
the inner border, is about half as long as the ischium. It has the usual 
shape, has a more or less flat surface, with a few small tubercles on it 
and is somewhat rounded at the tip. The exognaths are also tuber
culated, are convex towards their outer edges and only slightly fall 
short of the tip of the merus. 

The chelipeds are considerably stouter than the walking legs, and 
are rather more than twice as long as the carapace. The long arm is 
cylindri~al in shape, and is strongly granulated all round. The wrist 
is short, is somewhat dilated distally and is covered over with small 
granules. The palm is long, broad at the base and tapers markedly 
towardo the tip. It is sharply granular on the outer margin. The 
fingers are thin and almost filiform, are about two-thirds as long as 
the palm, and open in a more or less vertical plane. They are some
what hooked at the tip, and their inner margins are beset with a row 
of minute teeth, interspersed at irregular intervals with some larger 
ones. 

The walking legs have the margins of their basal segments serrated. 
The surface of the segments, especially that of carpus and propodus, 
is finely granular, and the dactyli, which are almost straight, are fringed 
with hairs. 

The thoracic sternites are strongly tuberculated, those at the base 
of the chelipeds being prominently raised. 

The abdomen of the female consists of four pieces, the 3rd-6th 
somites being coalesced into a l~rg~ piece. The first two segments are 
strongly tuberculated and the large third piece bears tubercles on the 
basal part and some near the apex also. 

The colour in spirit is white, and there are no characteristic mark
ings either on the carapace or on the legs. The prominently-stalked 
tubercles on the carapace have a superficial appearance of some Mad
reporarian corals. 

The single ovigerous felll;ale, that I have seen, has the following 
naeasurements :--

Length of carapace 
.Breadth of carapace, including lateral processes 
Length of latel'al p;rocess 
Length of palm 
Length of free finger 

S"Omm . 
14,8 mm. 
2·8mm. 
4·6mm. 
3·3 mm. 

Type-specimen.-C 1560/1, Zoological Survey of India (Ind. Mus.). 
Locality.-The single specimen on which the present species is based 

was collected by Lt.-Col. R. B. Seymour Sewell on board the R. I. M. S. 
" Investigator" in the Mergui Archipelago, 12° 14:' 30" N., 98° 15' 30" 
E., on 23rd October, 1913. The depth at this place, according to'the 
"Investigator" Station Book, was 24 fathoms, and the bottom con
sisted of mud, sand and broken shells. 

1m investigatoris differs from both the hitherto known species of the 
genus chiefly in its small size, in having its surface closely covered with 
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raised and stalked tubercles, in the great reduction of the grooves on 
the surface of the carapace, in hayjng rather short lateral processes 
and in having a pair of petaloid proce.sses on the post.ero-Iateral borders 
of the carapace, in addition to those on the posterior border. The 
t,bree species of the genus I xa rna y be distinguished from one another 
-with the help of the following table :-

1. Oylindrus (FABR.). 1. Jnermi~ LEACH, 
A1COC . 1. lnvestigatoris, SP. OV. 

1. Lateral processes very 
large, more or less uni
formly thick throughout, 
or sometimes ta pering 
from the base. but the 
tip always sharply 

1. Lateral processes compa. 1. Lateral processes short., 
ratively short, gradually gradually tapering from a 
ta pering from a bl'oad base broad base to a bluntly 
to a pointed tip. pointed tip. 

pointed. 

2. Grooves on the carapace 2. Channels replaced by or 
as deep and broad chan- dinarily shallow grooves 
nels. without any definite mar

gins. 

3. Carapace with minute 3. (;arapace with vesiculous 
vesiculous granules; sur- granules; surface between 
face between granules granules rough. 
smooth. 

4. No prominent convexi
ties on the carapace, the 
gastric region raised and 
the intestinal region 
somewhat tumid. 

4. Rome prominent convexi
ties on the gastric region 
and one blunt elongated 
tubercle on the tumid in
testinal region. 

5. No processes on the 5. One petaloid process on 
margins of the carapace each end of the posterior 
in addition. to the large border of the carapace. 
lateral processes. 

2. Grooves only faintly in
dicated. 

3. Carapace thickly covered 
over with raised and stalked 
tubercles, looking like 
corals; surface between tu
bercles 'somewhat smooth. 

4. A number of regularly 
arranged convexities on 
the carapace: t.hree on the 
gastric region, one on the 
cardiac, a double one on 
the intestinal, three on 
each branchial and one on 
eac h hel)U,tic region. 

5. One petaloid process on 
each end of the posterior 
border, a similar one on 
each p 0 s t e r 0-1 ate r a 1 
border, and a small one on 
each antero·lateral border 
a little in advance of the 
lateral process. 

6. Buccal frame, though 6. Buccal frame quadran- 6. Bucr-al frame, though 
truncated anteriorly, dis- gu]ar. truncated anteriorly, dis-
tinctly triangular in out· tinctly triangular in out-
line. line. 

7. Exognath of external 
maxilliped concave along 
its inner border, and fall
ing short of the anterior 
edge of the afferent bran
c hial channel. The raised 
outer border of the is
chiam with a narrow band 
of vp.Riculous granules, 
wanting at the basal end. 

7. Exognath of external 
maxilliped strongly con
vex, except for a small 
distal portion, closely co
vered over with pearly 
granules and extending up
to almost the anterior edge 
of the afferent branchial 
channel. Ischium groov
ed along the inner border, 
rest of the surface strongly 
convex and covered over 
with pearly tubercles. 

7. Exognath of external 
maxilliped convex, espe
cially towards the outer 
border, tuberculated and 
hardly falling short of the 
front edge of the afferent 
branchial channel. Is
chium grooved along its 
inner half, outer hali strong .. 
ly convex and tuberculated. 
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Besides comparing 1. investigatoris with the other species of the genus 
1m, it may be .useful to consider here the position of MacGilchrist's 
genus lxoides.1 According to MacGilchrist the genus Ixoides differs 
from 1m Leach in the following characters :-" The fingers are two
thirds the length of the palm, or about half the combined lengths of 
wrist and palm; the sides of the carapace are produced into two stout, 
conical, horn-like processes, tapering from the base; carapace is glo
bular and its median regions are not pronouncedly demarcated by 
channels or grooves; the merus of t.he external maxilliped has its 
outer edge cut away and bevelled, and this bevelled edge forms the 
inner wall of the afferent branchial canal; the front is moderately pro
minent, projecting about as far as the salient edges of the afferent bran
chial canaL" The characters pertaining to the rela ti ve length of the 
fingers appear to be applicable to the male specimens only that Mac
Gilchrist had examined; in a large female example in the Indian Museum 
collection the fingers are barely half the length of the palm. In I xa 
on the other hand, the fingers are not always" hardly half the length 
of the hand" as mentioned by Alcock. 2 In I. inermis3 Leach, as re
discribed by Alcock, the fingers are more than half the length of the 
hand, and the same is the case in the new species described in this paper. 
Conical, horn-like lateral processes are not characteristic of Ixoides 
only, but are commonly met with in the species of lxa also.4 In the 
absence of deep channels or grooves on the carapace Ixoides cornutus, 
the only species of MacGilchrist's genus, resembles Ixa inermis and 1m 
investigatoris. The front is moderately bilobed in all the species of 
lxa also, and projects about as far as the salient edges of the afferent 
branchial canal in at least one species-I. investigatoris. In the charac
ters of the external maxillipeds, however, lxoides cornutus differs mar
kedly from all the species of lxa, the merus, as mentioned by Mac
Gilchrist, is of a perculiar shape, and the exognath also differs materially 
from that of all the species of lxa. It is thus seen that the only im
portant character by which MacGilchrist's genus can be distinguished 
from Ixa is afforded by the external maxillipeds, and that in practi
cally every other respect the two genera are almost indistinguishable. 
In view of this the advisability of regarding Ixoides as a distinct genus 
is open to doubt; in my opinion it should be merged in the synonymy 
of 1m, or at best should be given a subgeneric rank. 

Raninoides hendersoni, sp. nov. 

(Plate III, figs. 1, la.) 

The carapace is more or less barrel-shaped in outline, having it.s 
greatest. breadth about the middle of the body; its greatest length is 
considerably less than twice of its maximum breadth. Its surface is 

._-----------------------
1 MacGilchrist, Ann. Mag .. Nat. Rist. (7) XV, pp. 255·257 (1905); Illust. Zool. 

, Investigator', pI. lxxiii, figs. 2, 2a, 2b (1905). 
2 Alcock, Journ. As. Soe. Bengal LXV, p. 271 (1896). 
a I have discussed the question of the identity of this species in an earlier paper

vide Ree. Ind. Mus. XXXV, pp. 48-50 (1933). 
'It has been shown that in I. eylindru8 also the lateral t>rocesses aro sometimes 

oonical, horn-like and tapering-vide Chopra, Bee. Ind. M'U8. XXXV, p. 46,47 (1933). 
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smooth and polished, except for the anterior region behind the front, 
which is minutely punctate. The surface of the carapace adjoining 
the antero-lateral margins is also punctate. There is a distinct trans
verse line behind the front and the region between this line and the 
fronto-orbital margin of the carapace is covered with hairs and small 
squamiform granules; the area immediately behind this line is also 
granular. The carapace is markedly convex from side to side, and the 
regions are not indicated. The fronto-orbital margin is long, and is a 
little more than two-thirds the greatest breadth of the carapace. The 
rostrum is more or less like that of R. persona-tus l ; it is prominent and 
entire, its apex is rounded, with a minute blunt process at the tip. There 
is a shallow groove running in a longitudinal direction from. the tip of 
the rostrum to the transverse line behind the frontal region. On each 
side of the rostrum and continuous with it, is a large triangular lobe, 
more or less acutely pointed at the tip. A broad and deep fissure sepa
rates this lobe from a large and prominent tooth-like process, with a 
somewhat rounded apex, surmounted by a minute spine-like process at 
the tip. Another fissure, somewhat broader than the one described 
above, separates this large median process from the external orbital 
spine. This is broad at the base, and appears to be hollowed out ante ... 
riorly, where it terminates in two small spines: one, somewhat blunt, 
on the dorsal surfaGe, and the other larger and more sharply pointed 
in a lateral position. The fissures on either side of the median process 
do not run to the transverse line behind the frontal region, mentioned 
above, but are continued backwards into shallow grooves partly covered 
over by long hairs. The fronto-orbital margin is strongly hairy, as also 
the lateral margins immediately behind the external-orbital lobes. The 
eye-stalks are long, broad and dilated at the base and taper towards 
the tip, where the cornea occupies practically the entire thickness of the 
stalk. 

The lateral borders of the carapace are broadly arched. A little 
distance behind the external orbital process is a small and sharply
pointed spine. In the single specimen that I hJ1,ve examined the tip 
of this spine is broken on one side and thus appears to be blunt, but 
on the other side it is seen to be sharply pointed. A prominent line 
runs across the surface of the carapace joining these spines on the two 
sides. N ear the lateral margins this line runs obliquely, inwards and 
forwards, but becomes transverse on the median region. The lateral 
margin, a little behind the spine, is defined by a raised and very finely 
milled line. The border anterior to the spine is marke~y hairy, while 
that immediately behind it is finely crenulate and sparsely hairy. 

The pterygostomian regions are puffed out and are densely hairy. 
In between the hairs the surface is seen to be somewhat granular. 

The external maxillipeds are like those of R. pe'rsonatus. They are 
l<?ng and narrow, and their terminal parts encroach on the epistomial 
region. The ischium is about one-third longer than the merus and both 
have a raised inner margin. The surface of the merus is granular and 
somewhat hairy~ and there is a strong fringe of hairs along its outer 

1 Henderson, Challenger Anomura (Zool. XXVII), pp. 27, 28, pl. ii, fig. 5 (1888). 
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margin, which i:s broadly rounded. The flagellum is short and is in
serted opposite a slight depression along the inner edge of the merus 
near its tip. The exognath is short, and extends up to the end of the 
ischium only. 

The chelipeds (Plate III, fig. la) are large and are considerably 
longer than half the length of the carapace. The ischium is small and 
has a minyte spine on the anterior border near its distal end. The merus 
is large and dilated, and its outer surface is somewhat squamiform and 
the edges are faintly crenulate. The carpus is considerably shorter 
than the merus and has two small, more or less subequal, spines at its 
distal end, one on the dorsal and the other on the outer border. The 
upper and the outer surface of the carpus is covered with scale
like tubercles, interspersed with stiff hairs and the borders are markedly 
granular. The propodus is flattened and has is a stout acutely-pointed 
spine about the middle of its outer border. There are three such spines 
on the inner border also. The outer and upper surfaces of the hand, like 
those of the wrist, are covered over with scaly tubercles and stiff hairs, 
and the outer border is also granular. The fixed finger forms an obtuse 
angle with the hand, and its base is only moderately flattened. Its 
cutting edge is sharply dentate almost up to the finely pointed tip. The 
dactylus is broadly arched; its ·cutting edge is totally unarmed, and 
ends in a blunt tip. The outer edge of the dactylus is somewhat cre
nulate near the base. The fingers leave a small gap when they meet, 
and the dactylus somewhat falls short of the tip of the fixed finger. 

The first three walking legs progressively increase in size from before 
backwards, while the last legs, which are placed in advance of the penul
timate pair in a dorsal position, are very much reduced. The legs are 
modified in the usual way, the distal segments being foliaceous. The 
dactyli of the first two pairs are acutely pointed, and the carpus is 
strongly carinate dorsally in the first three pairs. In the last pair the 
carpus and propodus are sub equal, and the dactylus is distally broadened 
and rounded. All the legs have long hairs along their edges. 

In the single female example that I have examined the abdominal 
segments are smooth and polished above and are ciliated la teraIly. The 
first segment is considerably shorter in breadth than the posterior breadth 
of the carapace, and the remaining segments diminish in size progres
sively from before 'b,ackwards. The appendages are strongly ciliated. 

The thoracic sternal shields are somewhat like those of R. personatus. 
The first element is broad, and thus separates widely the bases of the 
chelipeds; the second piece is more narrowed posteriorly than that of 
R. personatus, with the result that the bases of the first pair of walking 
legs are more approximated to the middle line than in the other spe
cies; the third piece is still more narrowed posteriorly, and the bases 
of the second pair of legs almost touch one another in the middle line. 
In this respect the sternal shields somew ha t resemble those of R. se'l'ra
tijrons Henderson,! in which species there is a still further narrowing 
of the posterior ends of the second and third pieces. There is a groove 
running along the median line, almost from end to end, of the shield. 

1 Henderson, Trans! Linn. Soc. London (Zool.), V, pp, 408, 409, pI. xxxviii~ 
figs. 10·12 (1893), 
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The process on each side between the basal joints of the chelipeds 
and the first pair of legs is distinctly seen in this species also, though 
it is not acutely pointed as in R. pe1"sonatus. 

In the single specimen that I have in the collection, the carapace, 
includi~g the rostrum is 17 mm. long, while the greatest breadth is 10·1 
DlID. 

Type-specimen.-2640j10, Zoological Survey of India (Ind. Mus.). 
Locality.-The single example on which the present species is based, 

was dredged in the Andaman Sea at 11° 49' 50" N., 92° 52' E. at a depth 
of 55 fatho;ms in April 18~.g, by the R. I. M. S. "Investigator ". 
According to the" Investigator" station book the bottom at this place 
consists of sand and stones. This specimen had been entered up in 
the registers of the Indian Museum, probably in Alcock's hand, as 
"Raninoides pe1rsonatus White, variety" It is in a fair state of 
preservation, but one cheliped and pa.rts of some of the legs are 
missing. It is a female example, and does not ca.rry eggs. 

Raninoides hendersoni can be readily distinguished from the other 
species of the genus by a number of well-marked characters. The 
carapace is remarkably broad in the anterior half, with a distinct line 
behind the frontal region, the area between this line and the front being 
covered over with scaly tubercles and long hairs; there are two deep 
and broad fissures on each side of the frontal region, between the rost
rum and the external orbital lobe, separating a large and prominent 
tooth-like process on the inner side of the orbit; there is a single spine 
on the lateral margin; the external orbital lobe is bidentate; the che
liped has the arm and wrist covered with squamiform granules on the 
outer aspect; and the hand has a single spine about the middle of its 
surface. The present species somewhat resembles R. laevis1 (IJat.), 
and its variety lam,arcki Bouvier,2 in the shape of the fronto-orbital 
border, but the fissures in the present case are considerably' broader. 
Further in R. laevis the spine on the lateral border of the carapace is very 
large; there is no line on the carapace connecting the lateral spines 
of the two sides; and the form of the hand is altogether different. In 
'R. nitidus l\f.-Edwards, 2 there are two spines on each antero-Iateral 
border ; there is only one fissure on each side on the ironto-orbital border; 
the external orbital spine is very large;' there are clear indications of 
the regions on the carapace; and the hand is very difierent in shape. 
In Milne-Edwards' R. fossor2 the rostrum is somewhat serrated, and 
the fissures on the Ironto-orbital border. of the carapace appear a,s in
significant sutures only. The nearest ally of R. hendersoni seems to 
be R. personatus Henderson, but the two may be destinguished by the 
fact that in Henderson's species the carapace is proportionately longer 
than broad (Plate Ill, fig. 2), the frontal fissures are narrower, and 
the median lobe is squarish; there is no line behind. the frontal region; 
the first abdominal somite is much narrower; the spine on the outer 
border of the hand is more terminal in position; and the fixed finger 
is more broadened out at the base (Plate Ill, fig. 2a). 

1 Milne-Edwards, Hist. ~Nat. Cr1t.-;t. II, pp. 197, 19S (1837); Desmarest, Consider 
Uen. Crust., pI. 19, fig. 2 (18~5). 

2 M~ne-Edwards a.~d Bouvier, M~."!1" Mus. Comp. Zool. Harvard :XLVII, J;l~. 29 s-
300, pI. 1, figs. 8-10, pI. 11, figs. 1-5, p1. ru, fig. 1 (1923}. 
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TEXT· FIG. 1. 

Sternal shield of a. Raninoides personatlls Henderson, b. Raninoides hendersoni, 
sp. nov., and c. Raninoides serrati/rons Henderson. 

All the figures are from female specimens, and are drawn to different magnifications 
but show the same length of the shield. In the narrowing of the posterior ends of the 
second and third pieces of the shield R. hendersoni (fig. b) shows a~ i~ter~e~te cOll
~t~on betwe«:,n :po person(1tu~ (fie. ~) 8tlld B. serratifroJls (fi8' c) 
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The second species that Henderson described under the name of 
Raninoides serratifrons1 (Plate III, figs. 3, 3a) has still to be consi
dered. This species, according to Gilbert Bourne,2 is not a member 
of Raninoides at all, but should be included in his new genus Notosceles. 
Bourne's new genus differs from Raninoides "in the proportions of the 
carapace, the shape of the rostrum, the lesser width of the fronto-orbital 
region, the larger corneae of the eyes, the proportions of the antennal 
peduncles, and in other characters, but especially in the relatively much 
greater width of the base of the abdomen, and the proportion and shape 
of the sternal shield." Another important character mentioned by 
Bourne is that in Notosceles the merus of the third maxilliped is little 
more than half as long as the ischium, while in Raninoides it is only 
a little shorter than the ischil)1D.. The difference in the sternal shield 
mentioned by Bourne lies in the fact that in Notosceles the second and 
the third pieces are narrowed posteriorly, so that the bases of the first 
and the second pereiopods are approximated to the middle line; in 
Raninoides these pieces are broad posteriorly and, therefore, the bases 
of the two first legs, are placed far apart from the middle line. All 
these characters mentioned by Bourne are no doubt present in his spe
cies Notosceles chimmonis, but some of them do not appear to be appli
cable to Henderson's R. serrat~frons. Further the new species des
cribed in this paper shows a number of characters that are clearly inter
media te between those of R. serratiJrons and of a typical Raninoides, 
like R. personatus. The proportion between the length of the carapace 
and its breadth is practically the same in R. serratifrons and R. persona
tus, and there is no rna terial difference between the proportion of the 
merus and ischium of the third maxilliped either. The fronto-orbital 
horder is no doubt shorter as compared with the breadth of the carapace 
in R. serratifrons than in the species of Raninoides, but the sutures 
and lobes, etc., on this margin are similar to those of R. hendersoni, 
and to some extent to those of R. laems. Regarding the width of the 
base of the abdomen there is a very marked difference between R. ser
rati/rons and R. personatus, but in this respect, as the accompanying 
illustrations (Plate Ill, figs. 1, 2 and 3) show, R. hendersoni appears 
~o be clearly an intermediate form, and bridges very considerably the 
difference between the two. The one great difference between R. serra
tifrons and the other species of Raninoides, apart from the shorter fronto
orbital border, is in the sternal shield, but even in this character the 
new species shows signs of approximating towards the condition found 
in R. serra tiJron s. From the accompanying illustration (text-figure 1) 
it is clearly seen that in the narrowing of the second and the third pieces 
of the sternal shield R. hendersoni is an intermediate species between 
R. serratifrons (and possibly N otosceles chimmonis Bourne also) on the 
one hand, and the other typical species of Raninoides, like R. persona
tus, on the other. All these considerations have led me to the opinion 
that Henderson's R. se'rratifrons does not show sufficiently important 
differences from the other species of Raninoides to justify its separation 
into another genus, and that in all probabilities Bourne's N otosceles 
will have to be sunk in the synonymy of Raninoides Milne-Edwards. 

1 Henderson, JOUr'I1. Linn. Soc. London (Zoo!.), V, pp. 408, 409, pI. xxxviii. 
figs. 10-12, (1893) 

2 Bourne, Jo'urn. Linn. Soc. London (Zool.), XXXV, pp. 73·75 (1922). 



EXPLANATION OF PLATE III. 

Raninoides h.e·ndersoni, sp. nov. 

FIG. I.-Dorsal view of carapace and first abdomina] somite: X 4.
FIG. la.-Right cheliped, further enlarged. 

Raninoides personatus Henderson. 

FIG. 2.-Dorsal view of carapace and first abdominal somite: X 4. 
FlU. 2a.-Right cheliped of another specimen, further enlarged. 

Raninoides serratifrons Henderson. 

FIG. 3.-Dorsal view of carapace and first abdominal somite: X 4. 
F'IG. 3a.-Right cheliped, further enlarged. 

Ixa investigatoris, sp. nov. 

FIG. 4.-Dorsal view: X 4. 
FIG. 4a.-Buccal cavern, further enlarged. 
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AN ECOLOGICAL STUDY OF THE FAUNA OF THE KHEWRA 
GORGE AND SOME OTHER SALT WATERS IN THE SALT 
RANGE, PUNJAB. 

By HEM SINGH PRUTHI, Zoological Survey of India. 

INTRODUCTORY. 
The Khewra Gorge is a small stream which runs between low hillsl 

near Khewra village (Jhelum district) in the Punjltb. It is actually 
a stream only during and just after the rainy season; for the most part 
of the year it is a chain of pools, some of which are connected with one 
another by underground water channels. The water of this stream is 
absolutely fresh at a distance of about three miles from Khewra., and 
from there it is brought down by pipes for the use of the inhabitants 
of this and the neighbouring villages. its the stream approaches 
Khewra, it becomes gradually saline, its salinity near this village being 
more than twice that of the sea. Below this village it loses the form 
of a stream; its water spreads and falls into the Jhelum river, which 
runs at a distance of about three miles from Khewra. 

-Extensive literature exists on the fauna of'the sea coasts of various 
parts of Europe2• Blanchard and Richard (1892) and Roy and Gau
thier (1927) described the Crustacean fauna (chiefly Copepods) of some 
salt water lakes of Algeria and Tunis (N. Africa). S~r3 (1903) gave 
an extensive account of the Crllstacea of a large number of ~s,lt lakes 
in Central Asia, but unfortunately did not give any exact salhuty data 
of the waters investigated. In India, Annandale (1907) and Kemp 
(1917) made several investigations on the brackish-water fauna of the 
Gangetic Delta and studied very exhaustively the fauna of the Chilka 
Lake in Or~ssa and the Tale Sap lake in Peninsular Siam3• Dr. S. L. 
Hora in 1922 made a collection of both terrestrial and aquatic fauna 
3t several localities, including the Khewra Gorge, in the Salt Range, 
Punjab. The reports on this fauna were published in the Records of tke 
Indian Museum, Vol. XXV, 1923. Dr. Rora examined the Khewra 
Gorge at one or two places only and did not study the chemical and 
physical conditiOn of the water at the time of making collections. As 
the available literature shows, very few inland streams like the Khewra 
Gorge, in which the salinity varies greatly at different places at the 
same time of the year and in which it is not due to the addition of sea 
water, have been thoroughly investigated. It is fairly \\?ell known that, 
even though the salinity may be the same, the conditions of life in an 
inland water are quite different from those in the sea. Buxton (1926) 

1 The geologicai structure of the Salt Range is described by Sir H. H~dcn in the 
Jhelum district Gazetteer as follows :-" 'the greater part of the districl lies on the 
8an~tones and conglomerates of the Sewalik Series (upper tertiary), etc. The lowest 
bed IS the salt mark and rock salt which affords the material for extensive mining in
dustry." 

2 H. v. Lengerken (Die Tier Welt d. Nord U. Oataee, Tell Xle, Lief. 16. 1929) gives 
& complete list of these works. 

8 Systematic reports on the fauna of these two areas were made by numerous work
ers and ,!ere published in the Memoir8 01 the Indian MU8eum, Vol. V, 1915-1924 and 
Mem. A8zat. Soc. Beng., VI, 1916-1925, respeotively. 
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gave instances of several animals which can tolerate inland waters of 
. very high salinities but cannot apparently live in the sea. It was, 
therefore, considered desirable to make an intensive study of the fauna 
of the Khewra Gorge in special reference to the nature of its water. 

The fauna of this stream was collected in the autumn of 1930 and 
the spring of 1931. On both occasions the stream was in the ferm of 
a series of pool~. The salinity was found to be higher on the latter occa
sion. Between the two periods of :making collections there had been 
no intervention of a rainy season, which lasts from July to September. 
During and just after this season the stream is continuous and flows 
very rapidly and there is consequently a thorough mixing of the fauna 
of its different parts. To study the changes in· the fauna after the 
intervention of a rainy season and thus complete the investigation, 
I intended to pay another visit to the locality in September~ 1931, but 
in view of the financial stringency the project had to be abandoned. 
As the financial conditions are not likely to improve in the near future, 
it has been thought advisable to publish the results of the investigations 
made on the two occasions mentioned above. 

In addition to the Khewra Gorge, the fauna of the salt water lake 
near Kallar Kahar and of a series of pools at Chalisa and Sodi were 
also investigated. On the occasion of my second visit I examined also 
the San Sakesar Lake near the village Uchhali at the base of the 
Sakesar hills in the Salt Range. In the map of the Salt Range given 
below the various waters investigated, except the San Sakesar Lake, 
are indicated. This lake lies about 60 miles west of Kallar Kabat. 

J 
REFERENCES 

District Boundary. ........ . ... "'--' 
River ............................. ~ 
Stream ....... '" ............... ~ 
Pond or Lake investigated. ... '" ... ~ 
Hill ........... e., e.e ............ ~ 
Stre.am bed dry with water ~ 

flowing by underground Channel.. ... ~ 
Water raU in the Course 

!'BB KBIWBA 00&0" ~ 
highly magnified 

01 the Stream.... ... ,.. "0 ... ... ~ 
( Diagramatio ). 

TB~T.Fll, l,·-Mq,p of the Salt Range (part), Punjab, showing all the waters investigated except the San Sakeef La!! 
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I determined the PH value (Colorimetric method), the temperature 
and the oxygen content tWinkler's method) of the water at the side 
of the stream at the time of making collections. The salinity was rough
ly measured in the Dak Bungalow at Khewra o:p. the same day on which 
the water samples were c.ollected. But since, as was shown by Bert 
(1883), Varigny (1883), Plateau (1883), Pantin (1931), etc., salinity 
changes alone hardly give an accurate index to the suitability of a water 
as a habitat for different animals, and ions like sodium, potassium, cal
cium, etc., play an important role in this connection, it was proposed 
to have all the water samples completely analysed. Dr. A. N. Puri, 
D.Sc. (Lond.), of the Irrigation Research Laboratory, Lahore, carried 
out the chemical analyses including salinity determinations soon after 
the collection of the samples. Col. R. B. Seymour Sewell made accu
rate salinity determinations (by titration method as recommended .by 
the Conseil Permanent pour l'Expioration de la Mer) in Calcutta after 
the expiry of one year, when the water samples were received back 
from Dr. Puri. The samples had been stored in spring~stoppered glass 
bottles provided with good rubber washers. The salinities mentioned 
in the following pages were calculated from Col. Sewell's figures of 
halogen contents. 

The credit for starting this research is mainly due to my colleague 
and friend Dr. S. L. Hora, who as above mentioned had toured in the 
Salt Rang& in 1922 and who not only drew my attention to the stream 
but accompanied me to Khewra on the occasion of my first visit, viz., 
October 1930. My best thanks are also due to Col. R. B. Seymour Se
well, Director, Zoological Survey of India, who took keen interest in 
the investigations and afforded facilities for carrying out the same, 
and to DT. Baini Prashad for going through the manuscript and making 
some useful suggestions. 

Naturally I had to seek the help of many specialists both in India 
and abroad for naming the various groups of animals collected and 
I take this opportunity of expressing my indebtedness to them. I give 
below the list of such workers. The orders and families of insects, which 
are not mentioned below but are dealt with in the report, have been named 
by myself with the help of my Assistant, Mi'. S. Ribeiro. 

Pisces 
Amphibja and Mollusca 
Crustacea 
Insects. 

Coleoptera 

Rhynchota (part) 

Odonota 
Ephemeroptera 
Diptera 

Algae • • 

Mr. D. D. Mukerji, Indian Museum, Caloutta. 
Mr. J. L. Bhaduri, Indian Museum, Caloutta. 

• Mr. K. N. Das, Indian Museum, Caloutta. 

Prof. Dr. Heinrich Kuntzen (Berlin). 
Dr. A. d'Orohymont (Brussels). 
Dr. M. Cameron (London). 
Mr. H. E. Andrewes (London). 
Mr. S. MauIik (London). 
M. E. Fleutiaux (Paris). 
Dr. G. ~. Hutchinson (Yale). 
Dr. O. Lundblad (Stookholm). 

• Lt.-Col. F. C. Fraser. 
• Dr. B. N. Chopra, Indian Museum, Caloutttt.. 

'. Mr. F. W. Edwards (London). 
• Dr. S. L. Ghosh, Government College, Lahore • 

N2 
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The fauna of the Khewra Gorge and the condition of its water at the time 
of making collections. 

At the beginning of the investigation, the salinity of the stream was 
roughly measured at several places, and eleven stations were selected 
for intensive work. In this chapter these stations are described in 
detail, the physical and chemical analyses of the water at each station 
are appended and the animals collected at the stations are enumerated. 
In the analyses the values are expressed as grams per litre except when 
otherwise .stated. The salinity was calculated from the halogen content 
by the following formula of Knudsen :-Sal.=O·03+1·S05xcl, where 
cl is equal to the halogen content. 

Sta. 1. 

Near the :first dam across the stream, about one furlong from Khewra. 
Water shallow, clear, with long tufts of filamentous algae. Bottom 
rocky, covered with fine, dark mud with a coating of reddish coarse 
sediment. 

Date and time of collection.-11th October, 1930. 3-15-10-30 a.m. 
Physical and Ohemical condition qf the water.-Temp. 27°0; PH 

8'0; Alkali reserve O·0038N; Oxygen 4·14 cc. per litre. Total solids 
75·96 gmt per litre; Ca 1·748; Mg 0·252; K 0·142; Na 27·691; SOt 
1·799; HC03 0·0114; N03 0·0124; Conductivity 13·98. Halogen con
tent 43·49; Salinity 78·529. 

Na & 01 constituted the major portion (36·46 per cent. and 58·33 
per cent. respectively) of the total solids; Oa 2·3 per cent. (Tables I 
and II). 

Fauna.-No animal life except insects. 

Ooleoptera. 
Hydrophilidae . 1. Octhebius Spa (Adult). Very common. 

2. Berosus punctulatus 
f. col. immaculicollis 
Fairm. sensu Knisch 

" 
Common. 

Ephemeroptera. 
Baetidae • Oloeon Spa . (Larvae) . Extremely com-

mon. 
Diptera. 
Chiron.omidae · Oulicoides sp. (Larvae). Some. 

" · Gen. and sp. ~ 
" " Tabanidae. • Tabanus sp. II • n A few. 

Under stones on the sides of the water channel an earwig, Labidura 
sp. and a spider, Lycosa sp. were fairly common. 

Date and time of collection.-27th March, 1931. 8-10 a.m. 
Physical and Ohemical condition of the water.-Temp. 21.0°0; PH 

7 ·85 ; Oxygen 3·02 cc. per litre; Halogen content 92·42 ; Salinity 166·830. 
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Fauna.-' ~he Berosus beetle, may-fly and chironomid larvae obtained 
in October, 1930 were absent. In addition to the other species obtained 
in October, 1930, the following were collected :-

Ooleoptera. 
H ydrophilidae 
Chrysomelidae 

Elateridae 
Rkynckota. 
Hydrometridae 

Diptera. 
Sciomyzidae 

Probably Berosu8 sp. • (Larvae). Some. 
Psylliodes tenebrosus * 

Jac. . (Adult). 
" Drasterius collaris Cand. 

" 
A few. 

Hydrometra sp. . (Adult). A few. 

Gen. and sp. 1 • (Larvae). Some. 

Sta.2. 

About 1 mile beyond Sta. 1. High red rocks on both sides of the 
stream. Water shallow, laden with red sediment. Some algae present, 
chiefly Ohaetomorpha sp.; near herbipolensis Lag. 

Date and time of collection.-12th October, 1930. 7-30-10-30 a.m. 
Physical and Ohemical condition of the water.-Temp. 26·4°0 ; Oxygen 

3·35 cc. per litre; PH 7 ·95 ; Alkali reserve 0·0044 N. Total solids 87 ·536 
gm. per litre; Oa 1·888; Mg 0·231; K 0·089 .. ; Na 33·047; SO, 1·530 ; 
HCOa 0·0126 ; NOa 0·0093 ; Conductivity 15·65 ; Halogen content 50·55 ; 
Salinity 91·273. 

Na and 01 constituted the major portion (37·76 per cent. and 57·97 
per cent.) of the total solids. Oa 2·16 per cent. only (Tables I and II). 

Fauna.-No animal life except insects. 

Ooleoptera. 
Hydrophilidae 

" 

" 
" 
" Ephemeroptera. 

Baetidae 
Diptera. 
Chironomidae 

" 

Octhebius sp. • . (Adult). Extremely com .. 
mono 

Berosus. punctulatus 
f. col. imrnaculicollis 
Fairm. sensu Knisch. 

" 
Common. 
A few . . Enochrus sp. 

EnoplufuS sp. 
Gen. and sp. 1 

Oloeon sp. 

Oulicoides sp. 
Gen. and ap. 1 

, , 

" " . (Larvae). About 1 doz. 

(Larvae). Common. 

• (Larvae). A few'. 

" ,t 
Under stones on the sides of the water channel the earwig Labidura 

~iparia and a spider, Lycosa, sp. were present. 

* In the opinion of Mr. s. Maulik, the presence of Psylliodes tenebros'U8 in salt water 
is probably 8o<)cidental. 
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Date and time of collection.-9th April, 1931. 8-,9 a.ID. 
Physical and Ohemical condition of the water.-Temp. 20.7°0; PH 

7 ·95 ; Oxygen 3·4 cc. per litre; Halogen content 68·66 ; Salinity 123·961. 
Fauna.-The B~ros'Us beetle, may-fiy and chironomid larvae obtained 

in October, 1930 were not found. In addition to the other animals 
obtained in October, 1930, the following were collected :-

Ooleoptera. 
H ydrophilidae 
Staphylinidae 

. Probably Berosus sp. . (Larvae). Common. 
Platystethus cornutus Gr. (Adult). Few. 

Sta. 3. 
About! mile beyond station 2. Water clear, thickly covered with 

algae of seV'eral species, e.g., E"nteromorpha sp., near salina Kutz. ; Ohae
tomorpha herbipolensis Lag. and Oocconeis pediculus Ehr. Bottom 
rocky or covered with pebbles. Depth 1-2 ft. 

Date and time of collection.-13th October, 1930. 8-11 a.m. 
Physical and Ohemical condition of water.-Temp. 24.4°0; Oxygen 

4·65 cc. per litre; PH 8·05 ; Alkali reserve 0·0052 N ; Total solids 40·916 ; 
Oa 1·2 ; Mg 0·17; K 0·086 ; Na 15·059; S04 1·473 ; He03 0·0174 ; NOs 
0·Oi24; Conductivity 8·264; Halogen content 23·45; Salinity 42·357. 

Na 36·81 per cent.; 01 55·97 per cent.; Oa 2·93 per cent. (Tables I 
and II). 

Fauna.-No animalli.fe except insects. 

Ooleoptera. 
Hydrophilidae 

" 
" Dytiscidae 

Dryopidae 
Ephem.eroptera. 

Baetidae 

Berosus punctulatus 
f. col. immaculicollis 
Fairm. sensu Knisch 

• Octhebius Spa 
Enochrus Spa 
Potamodytes Spa t 
Dryops Spa 

Oloeon spp. 

(Adult). A few • 

" " 
" " 

• " 
Few . 

'.' " 

(Larvae Numerous. 
and dead 
adults). 

Under stones near the sides of the water channel, the earwig Labidura 
riparia present. 

Date and time of collection.-9th April, 1931. 9-10 a.m. 
Physical and Ohemical ~ondition of water.-Temp. 21.7°0; PH 8·1 ; 

Oxygen 4·1 cc. per litre; Halogen content 28·27 ; Salinity 51·057. 
Algae in great abundance. 
Fauna.-Berosus, Potamodytes and Dryops beetles obtained in Octo

ber, 1930 were absent. In addition to the other species obtained in 
October: 1930, the larvae of a species of Tabanus were found in large 
number. 

t Dr. H. Kuntzen considers this to be a new species. 
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Sm. 4. 

A small and shallow streamlet flowing out of the main stream near 
station 3. Bed covered with small stones, water clear, slightly yellowish. 
Sides covered with deposits of salts. Hardly any vegetation. 

Date and time of collection.-13th October, 1930. 7-9-30 a.m. 
Physical and Ohemical condition of water.-Temp. 24.0°0; Oxygen 

2·85 cc. per litre; PH 8·1 ; Alkali reserve 0·0038 N. Total solids 137 ·84 ; 
Ca 2·752; Mg 0·372; K 0·152; Na 54·064; S04 0·783; H003 0·0126 ; 
N03 0·0124; Conductivity 22·42; Halogen content 79·70; Salinity 
143·889. 

Na 39·23 per cent. (more than in any other water examined), 01 
57·84 per cent. ; N03 0·009 per cent. (least); Ca 2·00 per cent. (Tables 
I and II). 

Fauna.-No animal life except insects. 

Ooleoptera. 
H ydrophilidae Octhebius sp. • 

Berosus punctulatus 
f. col. immaculicollis 
Fairm. sensus Knisch 

Enochrus sp. 
Enoplurus sp. 

• (Adult). Extremely com-
mono 

• 

" 
Some. 

" " 
" " 

Date and time of collection.-9th April, 1931. 8-9 a.m. 
Physical and Ohemical condition of water.-Temp. 23.8°0; PH 7·8 ; 

Oxygen 2·8 cc. per litre; Halogen content 72·46 ; Salinity 130·82. 
Fauna.-No animal life except insects. Berosus, Enocnrus and 

Enoplurus beetles not found. In addition to Octhebius sp. which was 
very common, a specimen of a Thysanuran and a large number of Scio
myzid larvae (Diptera) were found. 

Sta.5. 

A large, deep pool in the course of the stream near its first sharp 
turning. Bottom rocky, in some places muddy or covered with coarse 
shingle. Water clear. Several species of algae present, e.g., Spirogyra 
sp., Oedogonium sp., Navicula (Pinnularia) parva Ehrenb., Oy1nb~lla 
helvetica Kutz., O. cymbiformis Kutz., Synedra acus Kutz., Nitzschia 
~ngustata W. Sm. var. genuina Meist. and Tryblionella punctata (W. 
Sm.) Grun. 

Date and time of collection.-14th October, 1930. 9-30-11-30 a.ID. 

Physical and Chemical condition of water.-Temp. 25.2°0; Oxygen 
5 cc. per litre; PH 8·0; Alkali reserve 0·0054 N. Total solids 38·224; 
Ca 1·140; l\Ig 0-178; K 0·129; Na 13:856; 804 1·463; RC03 0·0183 ; 
N03 0·0124; Conductivity 7·874; Halogen content 21-51; Salinity 
38·856. 
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N a 36·25 per cent. ; 01 56·06 per cent. ; Ca 2-98 per. cent. ; K 0·337 
per cent. ; S04 3·83 per cent. (Tables I and II). 

Fauna.-No animal life except insects. 

Ooleoptera. 
H ydrophilidae 

Dytiscidae . 
Dryopidae 

Epkemeroptera. 
Baetidae 

Diptera. 
Tabanidae 

Berosus punctulatus 
f. col. immaculicollis 
Fairm. sensu Knisch 

Enockrus sp. 
II Potamodytes ap. . 
• Dryops sp. 

. Oloeon spp. 

Tabanus sp. 

(Adult). Common. 

" 
A few. 

" 
Common. 

• " 
Some . 

. (Larvae). Common . 

" " 
Date and time of collection.-9th April, 1931. 9-10 a.m. 
Physical and Ohemical condition of water.-Temp. 21.7°0; PH 7·7 ; 

Oxygen 4·8 cc. per litre. 
Fauna.-In addition to the species found in October, 1930, a few 

specimens of the Carabid Tachys quadrillum Schaum. and the Hemipteron 
Heleocoris were obtained. The beetle Enochrus ap. was much more 
common. Some dead specimens of adult may-flies (Oloeon spp.) were 
also obtained. 

Sta. 6. 
The stream at the first sharp turning, about 50 yds. from Sta. 5; 

Water clear, depth 2-2·5 ft. Bottom covered with pebbles, stones and 
large pieces of rock. Several species of algae present, e.g., Enteromorpha 
sp. prox. salina Kutz., Ohaetomorpha herbipolensis Lag., Oocconeis pedi
culus Ehr., Amphora ap., Nitzschia sp. 

Date and time of collection.-14th October, 1930. 7-15-10-30 a.m. 
Physical and Qhemical condition of water.-Temp. 23.20°0; Oxygen 

5·7 cc. per litre ; PH 8·15 ; Alkali reserve 0·0052 N. Total solids 9·928 ; 
Co. 0·436; Mg 0·090; K 0·096; Na 3·345; 80 4 0·482; H003 0·0177 ; 
NOa 0·0124 ; Conductivity 2·278 ; Halogen content 6·01 ; Salinity 10·878. 

With the exception of Na and Cl the percentage of all the ions more 
than at the previous five stations. N a 33·7 per cent. ; 01 54·91 per cent. ; 
Ca 4·39 per cent. ; Mg 0·906 per cent. (Tables I and II). 

Fauna.-In addition to insects, an amphibian and some fish were 
also obtained. 

Insecta. 
Ooleoptera. 
Dryopidae 
Dytiscidae 

" 

Dryops sp. (Adult). 
H ydaticus fabricii, Mac-

Leay 
. Potamodytes sp. 

" 

Very commOD. 

Some . 
Common. 

Ephemeropf,era. 
Baetidae . Gloeon ap. (Larvae). Numerous. 
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Odonata. 
Libellulidae Trithemis sp., probably 

festiva (Ramb.) (Nymphs). Some. 
Diptera. 
Tabanidae Tabanus sp. (Larvae). Some. 

Amphibia. 
Ranidae Rana cyanophlyctis 

Schneid. (Adult). Some. 
Pisces. 

Cyprinidae Barilius vagra (Ham. 
Buch.) Some. 

The lip of a small faU at the head of station 6 was covered with a 
thick growth of algae in which Ohironomid larvae (forming tubes on 
stones) and a Veliid bug (Hydrometridae) were fairly abundant. 

Date and time of collection.-29th March, 1931. 10-11-30 a.m. 
Physical and Chemical condition of water.-Temp. 21.6°0; PH 7·9 ; 

Oxygen 6·4 cc. per litre; Halogen content 5·26 ; Salinity 9·524. 
Fauna.-May-fly larvae were absent. .In addition to the other 

species found in October, 1930, the following were 0 ?tained :-

Ooleoptera. 
H ydrophilidae 

" 
" 

~ Berosus sp. 
Enochrus Spa 
Gen. and Spa 1 

Sta.7 

(Adult). 

" 
(Larvae). 

Common. 
Some. 
Common. 

A large pool in the course of the stream, about 100 yds. from Sta. 
6. Water clear, greatest depth 6 ft., bottom sandy. Algae few, e.g., 
stray filaments of Oedogonium sp., Phromidium molle (Kutz.), and 00-
cconeis pediculus Ehrenb. 

Date and time of collection.-14th October, 1930. 9-45-11-30 a.m. 
Physical and Chemical condition of water.-Temp. 23.3°0; Ox.ygen 

5·0 cc. per litre; PH S·O; Alkali reserve 0-0051 N. Total solids 4·42 ; 
Ca 0·284; Mg 0·122; K 0·034; Na 1·376; 804 0·304; HCOa 0·0171 ; 
NOa 0·0124 ; Conductivity 1·064 ; Halogen content 2·85 ; Salinity 5·174_ 

Percentage of N a and 01 less, and that of all other ions higher than 
at the previous stations. Great increase in the percentage of Ca (6-43 
per cent.) and Mg (2-76 per cent.). (Tables I and II.) 

Fauna.-Representatives of Insecta, Mollusca, Amphibia and Pisces 
obtained. 

Insecta. 
Ooleoptera. 
H ydrophilidae 

" Epkemeroptera. 
Baetidae 

Gen. and Spa ~ 

Enochrus sp. 

Oloeon Spa 

. (Adult). 

" 

. (Larvae). 

Common. 
Some. 

Some . 
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Trickoptera. 
Polycentropidae 

Odonata. 
Libellulidae 

Rkynckota. 
Nepidae 

Mollusca. 
Melanidae 

Amphibia. 
Ranidae . 

Pisces. 
Cyprinidae 
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Gen. and sp. ~ • (Larvae) Some. 

· Trithen~is sp. probably 
festiva (Ramb.) . (Nymphs). Common. 

· Ranatra elongata Fabr. (Adult). Some. 

M elanoides flavidus 
(Nevill) . 

• Rana cyanophlyct·is 
Schneid. 

Scaphiodon readingi 
Hora 

Common. 

· (Adult). Common. 

Common. 

Date and time of collection.-31st March, 1931. 9-30-10-30 a.m. 
Physical and Ohemical condition of water.-Temp. 21·2°C; PH 7·7; 

Oxygen 6 cc. per litre; Halogeu content 3·51 ; Salinity 6-366. 
Fauna.-In addition to the animals obtained in the autumn of 1930, 

the following species were collected :-

Insecta. 
Rhynchota. 
N otonectidae 

Ooleoptera. 
Carabidae 
Hydrophilidae 
Dytiscidae 
Dryopidae 

Diptera. 
Tabanidae 

Pisces. 
Cyprinidae 

Enithares lineatipes 
Horv. · (Adult). A few. 

Dyschirius sp. (Adult). A few 
~ Berosus sp. 

" 
Common. 

• Potamodytes sp. · " 
A few. 

. Dryops sp .• • " 
Common. 

. Tabanus Bp. • (Larvae). Some. 

. Orossochilus latius (Ham. 
Buch.) • Some. 

Sta.8. 

A deep pool below a water fall near the second dam across the stream. 
Water clear. Bottom sandy or covered with gravel and small stones. 
Several species of algae present, e.g., Oedogonium sp. (stray filaments, 
sterile); Phromidium molle (Kutz.) Gom., Denticula crassula Naeg., 
Gomphonema subclavatum Grun., Oalothrix minima Fremy. 

Date and time o.f collection.-15th October. 1930. 8-10 a. m. 
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Physical .and Ohemical condition of water.-Temp. 23·0°C; Oxygen 
5·0 cc. per litre; PH 8·20 ; Alkali reserve 0·0053. N. Total solids 1·744 ; 
Ca 0·224; Mg 0·107 ; K 0·020 ; Na 0·385; 804 0·276; Cl 0·710; HeOs 
0·0093; NOa 0·0124; Conductivity 0·422; Halogen content 0·74; Sali
nity 1·366. 

Sudden fall in the percentage of Na (22·08 per cent.) and Cl (40·71 
per cent.) and sudden rise in that of Ca (12·84 per cent.), Mg (6·13 per 
cent.), K (1·147 per cent.) and 804 (15·83 per cent.), etc. (Tables I 
and II). 

Fauna.-Representatives of Platyhelminthes, Annulata, Crustacea, 
Insecta, Mollusca, Amphibia and Pisces obtained. 

Platyhelminthes. 
Turbellaridae . Gen. and sp. 1 • • Common on stones . 

Annulata. 
Hirudinea • Glossiphonia reticulata 

Orustacea. 
Potamonidae 

Insecta. 
Ooleoptera. 
Dryopidae 

Ephemeroptera. 
Baetidae 

" Trichoptera. 
Polycentropidae 

Odonata. 
Aeschnidae 

Mollusca. 
Melanidae 

Amphibia. 
Ranidae • 

Pisces. 
Cyprinidae 

Ka buraki • • 2 specimens. 

Potamon (Potamon) $u
viatile (Latr.) var. 
monticola W.-M. • Common under stones. 

Dryops sp. 

Oaenis sp. • 
Ohoroterpes sp. 

Gen. and sp. 1 

• Anax ·guttatus Burm. 

• M elanoides jlavidus 
(Nevill) . 

· Rana cyanophlyctis 
Schneid. 

• (Adult). Few. 

• (Larvae). Few . 

" " 
• (Larvae). Very co mmon. 

(Nymphs). A few. 

· Common on stones near 
the edges. 

. Common. 

· Garra montis-salsi Rora 
Orossochilus latius (Ham. " 

Buch.) Some. 
Scaphiodon readingi 

Rora Common. 

Date and time of collection.-l Oth April, 1931. 
Phys1~cal and Chemical condition of water.-Temp. 21.4°0; PH 7·S; 

Oxygen 5·72 cc. per litre; Halogen content 1·0S ; Salinity 1·979. 
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Fauna.-Planarians and Ohoroterpes larvae (Ephemeroptera) were 
not found. In addition to the other animals obtained hi the autumn 
of 1930, the following were collected :-

Insecta. 
o oleoptera. 
Carabidae 
Dytiscidae 

" 
" 

Elateridae 

Rhynchota. 
Nepidae 
N otonectidae 

Odonata. 
Lib ell ulidae 

Tachys blandus Andr. (Adult). Some. 
Potamodytes sp. . 

" 
Fairly common . 

Hydaticus sp. 
" 

A few. 
Gen. and sp. 1 

" " Drasterius collaris Cando 
" " 

Ranatra elongata Fabr. (Adult). Some. 
Enithares lineatipes 

Horv. 
" " 

Tr~~themis sp., probably 
festiva (Ramb.) (Nymphs): Some. 

At the lip of the fall 'at the head of station 8, aquatic caterpillars 
belonging to the genus Aulocodes (Pyralidae), a small Veliid bug (Hy
drometridae), a tiny Oorixid bug (considered to be 8. new species by Dr. 
Lundblad) and Chironomid larvae were obtained. 

Sta. 9. 

A series of small pools and rapids in the course of the stream, 50 
yds. beyond station 8. Bottom and sides rocky (limestone). Five 
species of algae present, viz., Ohaetomorpka herbipolensis Lag., Fra
gillaria capucina Desm., Nitzschia palea Kutz., Oymbella heloetica Kutz., 
Amphora sp. 

Date and time of collection.-15th October, 1930. 10-12 a.m. 
Physical and Chemical condition of water.-Temp. 23.4°0; Oxygen 

6·3 cc. per litre; PH 8·25 ; Alkali reserve 0·0056 N. Total solids 1·344 ; 
Oa 0·168; Mg 0·052; K 0·032; Na 0·431; SO, 0·107; HOOa 0·0162; 
NO:> 0·0124 ; Conductivity 0·317 ; Halogen content 0·51 ; Salinity 0·951. 

Great increase in the percentage of K (2·381 per cent.); Oa and 01 
about same as at Sta. 8; N a 32·07 per cent. (Tables I and II). 

Fauna.-Representatives of Insecta, Mollusca, Amphibia and Pisces 
obtained. 

Insecta. 
Ooleoptera Gen. and sp. 1 (Larvae). Common. 

Ephemeroptera. 
Baetidae . Baetis sp. 

" " 
Tr·ichoptera. 
Polycentropidae Gen. and sp. ~ • (Larvae). Common. 

Rhynchota. 
Gerridae . Metrocoris stali (Dohrn) (.~t\dult)a Some. 

Metrocoris sp. " 
" 
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Mollusca. 
Melanidae M elanoides flavidus 

(Nevill) . Some. 
Amphibia. 

Ranidae , . Rana cyanopklyctis 
Schneid. Quite common. 

Pisces. 
Cyprinidae 

" 

" 

Garra montis-salsi 
" Rora 

Crossochilus latius 
(Ham. Buch.) 

Scaphiodon readingi 
Hora 

Some. 

" 

" 
Date and time of collection.-IOth April, 1931. 
Physical and Chemical condition of water.-Temp. 21·6°0 ; PH 7·85 ; 

Oxygen 6·88 cc. per litre; Halogen content 1·08 ; Salinity 1·979. 
Fauna.-In addition to the animals obtained in the autumn of 193U, 

the following were collected :-

Ooleoptera. 
H ydrophilidae 1 Berosus sp. (Adult). Common. 
Dytiscidae Potamodytes sp. 

" " "' 
" 

Hydaticusfabricii Mac-
Leav ., " 

A few. 
Odonata. 

Li bellulidae Trithemis sp., probably 
festiva (Ramb.) (Nymphs). Oommon. 

Rhynchota. 
Notonectidae Enithares lineatipes 

Horv. (Adult). A few. 
Gerridae Metrocoris stdli Dohrn. 

" 
Some. 

Naucoridae H eleocoris sp. (Nymphs). 
" 

Diptera. 
Simuliidae Simulium sp. (Larvae). Some. 
Chironomidae Gen. and sp. 1 

" " 
Trichoptera. 

Polycentropidae Gen. and sp. 1 (Larvae). Some. 

Sta. 10. 
About 1 mile from station 9, where the water pipes cross the stream. 

Water shallow, flowing very slowly. Bottom rocky. Four species of 
algae present, viz., Spirogyra sp. (sterile), Fragillaria capucina Desro., 
Denticula crassula N aeg., Cymbella eh.renbergi K utz. 

Date and time of collection.-18th October: 1930. 
Physical and Chemical condition of 'water.-Te;mp. 23'0°0; PH 8·1 ; 

Alkali reserve 0·0084 N; Oxygen 5·75 cc. per lit.re. Total solids 0·480 ; 
Ca 0-152; Mg 0'039; K 0'()04; Na 0-066; S04 0'136; HC03 0·0144 ; 
NOs 0·0186 ; Conductivity 0·112 ; Halogen content 0'08; Salinity 0·174. 
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Na 13·75 per cent. (least) ; C110·42 per cent. (very low) ; percentage 
of Ca (31·67 per cent.), Mg (8'12 per cent.), 804 (28·33 per cent.), NOs 
(3·85 per cent.) and HCOa (3'0005 per cent.) higher than at any other 
place in the Khewra Gorge. 

Fauna.-Representatives of Insecta, Crustacea,. Mollusca and Pisces 
obtained. 

Insecta. 
Rhynchota. 
Nepidae . 
Gerridae . 

Ephemeroptera. 
Baetidae 

Odonata. 
Aeschnidae 

" 
" Orustacea. 

Potamonidae 

Mollusca. 
Melanidae 

Pisces. 
Cyprinidae 

Ranatra elongata Fabr. 
Metrocoris sp. 

Ohoroterpes sp. 

. Anax guttatus Burm. 

. B·rachydiplax sp .. • 
Gomphus sp. 

Potamon (Potamon) flu-
viatile (Latr.) var. 
monticola W.-M. 

Melanoides flavidus 
(Nevill) 

Scaphiodon readingi 
Hora 

(Adult). A few. 

" " 

(Larvae). Common. 

(Nymphs). Common. 

" 
A few . 

" " 

Some. 

Common. 

(Young). Common. 

Date and time of collection.-2nd April, 1931. 
Physical and Ohemical condition of wat..,er.-Halogen content 0·32; 

Salinity 0·608. 
Fauna.-In addition to the animals obtained in the autumn of 1930, 

the following were collected :~ , 

Insecta. 
Ooleoptera. 
Carabidae Tachys blandus Andr. . (Adult). Some. 
Dytiscidae Potamodytes sp. 

" " 
" 

Gen. and ap. ~ (Larvae). A few. 

" 
Gen. and sp. 1 

" " Hydrophilidae 1 Berosus ap. (Adult). 
" Elateridae Drasterius colZaris Cand. 

" " Ephemeroptera. 
Baetidae Choroterpes sp. (Larvae). Very common .. 

" 
Ephemera sp. (Larva). 1 specimen. 

Rhynchota. 
Naucoridae H eleocoris ap. (Adult). A few. 

Diptera. 
Chironomidae . Gen. and sp. ~ '(Larvae). Some. 
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Sea. 11. 
A series o£ shallow pools, rapids and falls above the water reservoir. 

Water clear; bed rocky. Several species of algae present, e.g., Spi
rogyra sp. (sterile); Oedogonium sp. (sterlie); Oosmarium sp. (rare); 
Oymbella helvetica Kutz.; Denticula crassula Naeg.; Gomphonema sub
clavatum Grun.; Navicula (Pinnularia) parva Ehrenb.; Rhopalodia 
gibba (Ehrenb.) Muller; Oymbella ventricosa Kutz. ; Ohroococcus turgidus 
(Kutz.) Naeg. ; Homoeothrix sp., ptox. juliana (Menegh.) Kirchn. 

Date and time of collection.-18th October, 1930. 8-30-11-30 a.m. 
Physical and Ohemical condition of ~oater.-Temp. 21.0°0; Oxygen 

6·5 cc. per litre; PH 8·1 ; Alkali reserve 0·0048 N. Total solids 0·720 ; 
Oa 0·204; Mg 0·044; K 0·040; N a 0·233; SO 4 0·113; HCOa 0·0171 ; 
NOa 0·0186; Conductivity 0·1171 ; Halogen content 0·05 ; Salinity 0·120. 

Percentage of K (5·556 per cent.) much higher and that of 01 (6·94 
per cent.) lower tha,n in any other water investigated. Ca (28·34 per 
cent.), NOa .(2·5835 per cent.) and HCOa (2·3750 per cent.) very high; 
N a 32·36 per cent. (Tables I and II). 

Fauna.-Representatives of Platyhelminthes, Insecta, Crustacea, 
Mollusca, Amphibia and Pisces obtained. 

Platyhelminthes. 
Turbellaridae 

Insecta. 
Ephemerontera 
Baetidae 

TriclWptera. 

Gen. and sp. ? 

Baetis sp. . 

Polycentropidae Gen. and sp. ? 
Rhynckota. 

Common. 

(Larvae). Common. 

(Larvae). Common. 

Gerridae • Metrocoris staU (Dohrn) (Adult). Some. 
M etfocoris sp. " " Veliidae • • Gen. aBd sp. ? " Common in 

rapid water. 
Diptera. 
Chironomidae Gen. and sp. ? (Larvae). Common in 

rapid water. 
-Orustacea. . ,.~~ 

Potamonidae . Potamon (Potamon)jlu
viatile (Lat.) var. 
ibericum (Mar. deBie b. ) 

Mollusca. 
Melanidae 

Amphibia. 
Ranidae 

Pisces. 
Cyprinidae 

" 
" 

• Melanoides jlavidus 
(Nevill) 

Rana cyanophlyctis 
Schneid. 

• Soapkiodon readingi 
Hora 

Garra montis-salsi Hora 
Orossochilus latius . 

(Ham. Buch.) . 

• • 

. . 

• • 

Some . 

Common . 

Fairly common. 

Very common. 
Common. 

" 
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Date and time of collection.-3rd April, 1931_ 
Physical and Ohemical condition of water.-Halogen content 0-09; 

Salinity 0·192. 
Fauna.-Planarians were not found. In addition to the other 

animals collected in October, 1930, the following were obtained :-

Insecta. 
Coleoptera. 
Hydrophilidae 
Dytiscidae 

" 
Rhynchota. 
Naucoridae 
N otonectidae 

1 Berosus Spa 
Potamodytes Spa 
Laccophilus flexuosus 

Aube 

Heleocoris Spa 
Enithares lineatipes 

Horv. 

(Adult). Some. 

" 
A few. 

" " 

A few. 

A LARGE TANK NEAR THE CHALISA RAILWAY STATION. 

Close to the Railway line. Water slightly turbid. Bottom muddy. 
Plenty of vegetation both on the shore and in the water. Th.e alga 
Oyclotella kutzingiana Thwait very common. 

Date and time of collection.-22nd October, 1931. 6-30-9-30 a.m. 
Physical and Ohe1nical condition of water.-Temp. 24-2°0; Oxygen 

5-00 cc. per litre; PH 8·7 ; Alkali reserve 0·0012 N. Total solids 6·920 ; 
Ca 0·660; Mg 0-143; K 0·132; Na 1·755; 804 0·854; HCOa ·0·0036 j 
NOa 0·0139 ; Conductivity 1·548 ; Halogen content 3·27 ; Salinity 5·932. 

Oa 9·54 per cent. ; Mg 2·07 per cent. ; K 1-907 per cent. ; Na 25·36 
per cent. ; SO 4 12·34 per cent. ; 01 48·52 per cent. 

Fauna.-Representatives of Insecta and Pisces obtained. 

Insecta. 
Ooleoptera. 
Hydrophilidae Enoplurus indica 

Dytiscidae 

" 
Rkynckota. 
Nepidae 

" Gerridae 
,I, 

:' 

Belostomidae 

Notonectidae 

" 

Motsch. (Adult). Some. 
Laccophilus flexuosus 

Aube 
Oanthydrus laetabilis 

Walle 

• Ranatra sordidula Dist. 

) Very common. 

A few. 

(Adult). Common. 
(Nymphs). Some. Laccotrephes Spa 0 

Gerris tristan Kirk. 
Gerris spinolae Leth. 

• (Adult). " 

and Servo 
Gerris fos·sar-u'ln Fabr. 0 

Sphaerodema molestum 
Duf. 

Anisops Spa 
Plea sp. 

" 
" 

" 
" . . 

" 
A few. 

" . . 
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Odonata. 
Agrionidae 

Ooenagrionidae 
Aeschnidae 

Ischnura aurora 
(Brauer) (Nymphs). Very common. 

Epheme'l'optera. 
Baetidae 

" Diptera. 
Chironomidae 

" Trichoptera. 
8ericostomati-

Gen. and sp. ~ 
A nax guttatus (Burro.) 

Oloeon sp. 
Baetis·sp. 

CulicoirJ es or Dasyhelea 

" A few. 

" " 

(Larvae). 

" 

Numerous. 
Some. 

sp. (Larvae). Common. 
Gen. and sp. ~ " 

" 

dae Gen. and sp. ? (Larvae). Common. 
Pisces. 

Cyprinidae 

" 

Chela punJ·abensis Day 
Barbus punjabensis Day 

Common. 

" 
Two PONDS NEAR THE SOD! RAILWAY STATION. 

Water shallow, bottom muddy. Plenty of vegetation both on the 
shore and in ~he water. Three species of algae present, viz., Cyrosigma 
acuminatum Kutz., stray filaments of Spirogyra sp. (sterile) and Oedo
gonium jranklianum Witter. 

Date and time of collection.-17th October, 1930. 4-30-6-30 p.m. 
Physical and Ohemical condition of water.-Temp. 27'0°0; Oxygen 

8·88 cc. per litre; PH about 10 ; Alkali reserve 0·0015 N. Total solids 
23·474 ; Ca 1·188 ; Mg 0·772 ; K 0·056 ; Na 6·247 ; 804 7·744 ; C03 0·003 ; 
HOOa 0·0001; NOa 0·0124; Conductivity 3·02; Halogen content 7·01 ; 
Salinity 12·683. 

Percentage of SO 4 (33'00 per cent.) higher than -jn any other water 
investigated; Ca 5·06 per cent. ; Mg 3·29 per cent. ; K 0·239 per cent. ; 
Na 26·61 per cent. ; 01 31·76 per cent. (Tables I and II). 

Fauna.-Representatives of Insecta and Pisces obtained. 
Insecta. 
Coleoptera. 
Dytiscidae Eretes sticticus L. sub-sp. 

griseus Fabr. (Adult). Very common. 
Rkynchota. 
Notonectidae Anisops ap .. (Adult). Very common. 

Odonata. 
Coenagrionidae Gen. & sp.? (Nymphs). A few. 

Agrionidae • Agriocnemis sp. • " Some. 
Libellulidae Gen. and sp. 7 " A few. 

)) Trithemis sp., probably 
festiva (Ramb.) " " Pisces. 

Cyprinidae Bf:Jrbus punjabensis Day .. Common. 

o 
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THE KALLAR KAHAR LAKE. 

A large body of water, about a mile long and half a mile broad. 
Greatest depth 3 or 4 ft. Margins formed of black fetid mud. Plenty 
of vegetation in the water, making rowing of even a small boat difficult. 
Hardly any tree on the sides. No macroscopic free swimming algae, 
but the following found in bits :-Oladophora, Anabaena, Ohroococcus, 
Aphanocapsa, etc. 

Date and ti'lne of collection.--20th October, 1931. 3-30-.6 p.m., and 
21st October, 1931. 7-10 a.m. 

Physical and Ohemical condition of water.-PH 9·5; Alkali reserve 
0·0010 N. Total solids 4.598; Oa 0·080; Mg 0·116; K 0·312; Na 1·2716; 
SO.0·8443; C03 0·0156 ;" HCOa 0·0132 ; NOa 0·0093 ; 'Conductivity 0·954; 
Halogen content 1·83 ; Salinity 3·333. 

Percentage of K (6'92 per cent.) higher than in any other water 
investigated; 804 18·72 per cent. (very high) ; Oa 1·771 per cent.; Mg 
2·57 per cent. ; N a 28·20 per cent. ; 01 40·95 per cent. (Tables I and II). 

Fauna. No animal life except insects. 
Rhynchota. 
N otonectidae 

Trichoptera. 
4nisops sp .. 

Sericostomatidae Gen. and sp. 
Odonata. 

Libellulidae 
Coenagrionidae 

Diptera. 
Chironomidae 

" 

Gen. and ap. ? 
Gen. and sp. ? 

Tanytarsus sp. 
Ohironomus sp. 

(Adult). Very common. 

(Larvae). Very common. 

(Nymphs). A few. 

" 
Common. 

• (Larvae). Common. 

" " 
A great variety of Diptera (Ephydridae, Dolichopodidae, Antho

myiidae) were seen hovering near the edges of the lake_ This indicates 
that the larval life of these forms is most probably passed in this 
water. 

Remarks.-The animal life in the Kallar Kahar Lake was undoubtedly 
poor, but it was not so poor as in 1922 when Dr. Hora visited it and re
ported that" no animals were found to live in it". 

THE SAN SAKESAR LAKE. 

A large and shallow body of water, with hardly any vegetation. 
Shores absolutely bare, of very soft, dark mud. At some distance 
from the lake the soil suitable for ordinary crops. 

Date and time of collection.-17 th April, 1931. 4-6 p.m. 
Physical and Ohemical condition of water.-Total solids 53·34; Ca 

0·058; Mg 1·545 ; K 0·323 ; N a 18·1 ; SO ~ 13·1 ; 003 0·18; HC0
3 

0-41 · 
N 0·01593 ; Halogen content 17 ·86 ; Salinity 32·267. ' 

Percentage of Ca (0'11 per cent.) lower than in any other water 
investigated; Mg 2·95 per cent. ; K 0·615 per cent. ; Na 34·46 per cent. ; 
01 35·67 per cent. ; SO 4 24·98 per cent. (Tables I and II). 
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Fauna.-The collection was mostly made near the edges of the 
lake, it being· impossible to get to the centre. The only animal obtained 
was a red coloured Oyclop, Diaptomus salinus v. Daday, which was in 
such large numbers that it gave to the water a reddish hue. This and 
several other species of Diaptomus are known from salt waters of 
Central Asia (Sars, 1903), Algeria and Tunis (Roy and Gauthier, 1927). 

Remarks.-This lake has recently been visited by Mr. G. E. Hut
chinson, a member of the Yale University North-India Expedition, who 
informs me that he has found nothing in the lake except Microcystis 
roseoperswina which is probably the food of Diaptomus salinus. 

REMARKS ON THE POWER OF VARIOUS GROUPS OF ANIMALS COLLECTED 

TO WITHSTAND HIGH SALINITIES. 

Platyhelminthes.-A Planarian was collected in the Khewra Gorge 
at Stations 9 (Sal. 0·95) and 11 (Sal. 0-12) in October, 1930. It was not 
met with in April, 1931, when the salinity of these two stations was 1·97 
and 0-19 respectively. Obviously its absence at station 10 (Sal. 0·32-
0-80) was not due to a higher salinity, but probably due to the peculiar 
chemical condition of the water (see p. 99 ) • 

.A.nnulata.-HmuDINEA. Several species of this group have been 
obtained from brackish waters. Annandale and Kemp obtained Lim
natis nilotica from salt water springs in Seistan. Two specimens of the 
Leech Glossiphonia retwulata Kaburaki were collected in the Khewra 
Gorge at station 8 (Sal. 1·36) in October, 1930. None was obtained in 
April, 1931. Kaburaki described this species from a single specimen 
found attached to the mantle of a species of Anodonta* at Jullundur 
(Punjab). According to .Harding and Moore (1926), the family Glossi
phonidae, under which G. reticulata is included, is known to occur in 
fresh water only. But it appears that the genus Glossiphonia has some 
attraction for salt water, as two species of this genus were collected from 
the Chilka Lake (Harding, 1920 and Kaburaki, 1921), while G_ reticulata 
as mentioned above, has been obtained from the Khewra Gorge. 

Orustacea.-The crab Potamon (Potamon) fluviatile (J.Jatr.) var. mon
twola W.-M. was collected in the Khewra Gorge at stations 8 (Sal. 1·97) 
and 10 (Sal. 0·08). At station 11 (Sal. 0-12) the variety ibericum (Mar. 
de Bieb.) was obtained_ These crabs were met with both in October, 
1930 and April, 1931. The variety ibericum which was described from 
Assam has so far not been reported frQm the Punjab, though the variety 
monticola occurs abundantly in this area. The San Sakesar Lake 
(Sal. 32·26) had no animal life except the Crustacean, Diaptomus 
salinus, which was found in extremely large numbers. Blanchard 
and Richard (loc. cit.), Roy and Gauthier (loc. cit.), Sars (loc. cit.) and 
Annandale and Kemp gave an account of the Ostracoda, Cladocera and 
Copepoda of several salt waters of North Africa, Central Asia and Seis
tan. Kemp (1915 and 1918) and Sewell (1924) recorded several fresh
water Crustacea from the Chilka Lake, with water of 1·008-1·011 

* Dr. Baini Prashad informs me that Anodonta is Dot known to ocour in the plains 
of the Punjab and that most probably it was a species of the genus LamellidenB on' which 
the;above leeoh was found. 

p 
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specific gravity, the sea water being 1-027 Becking (1920) obtained 
Artemia salina from concentrated brine (35 per cent. salt). Tattersall 
(1921) described several species of Mysidacea, Tanaidacea and Isopoda 
from brackish waters (the Tale Sap) in Siam. 

Inseeta.-This is the only group of ani~als which was found to be 
represented in all the waters investigated. It is, therefore, evident 
that SOn;Le insects can tolerate salinity higher than 160, which is about 
5 times as much as that of the Indian Ocean. The different orders of 
Insecta were restricted to definite salinities. The distribution of this 
group is described in detail hereafter in a separate chapter. 

Mollusca.-Many brackish water mollusca are known (see Nevill, 
]880, Annandale and Kemp, 1916, Eliot, 1917 and Annandale, 1921), 
but only one species of this phylum, namely, Melanoides ftavidus (Nevill) 
was found in the Khewra Gorge at stations 7-11, where the salinity 
ranged from 0·12 to 6·36. This species mostly occurs in fresh water. 
In addition to the Salt Range, this species is known only from the desert 
regions of Southern Baluchistan, from Seistan and Iraq. 

A.mphibia.-The frog Rana eyanophlyetis Schneider was fairly com
mon in the Khewra Gorge at stations 6-11, having salinity varying 
from 0·12 to 9·5. This frog is distributed from Arabia to India, Ceylon 
and Northern parts of the Malay peninsula. It mostly occurs in fresh 
water, but has been obtained in several salt waters as well, e.g., some 
salt lakes near Calcutta, the Tale Sap in Siam, the Chilka Lake, some 
brackish water pools near Port Canning (NaCI 13·8 gms. per litre), 
etc. As pointed out by Annandale, this is a very adaptable species. 
In the Tale Sap, Annandale and Kemp obtained seven other species of 
Batrachia in addition to R. eyanophlyetis. . 

Pisce,~.-Many freshwater fishes are known from salt waters. Chau
dhuri (1916) and Rora (1923 and 1924) recorded several such species 
from the Chilka Lake and from the Tale Sap (Siam). Freshwater fishes 
generally do not occur in highly saline waters. 

Seaphiodon readingi Hora was fairly common both in October, 1930 
and April, 1931 in the Khewra Gorge at station 7 to 11 (Salinity 0-12-
12·63). This species is widely distributed in the freshwater streams 
of the Salt Range, where according to Rora it is endemic. 

Orossoehilus latius (H_ B.) Day was met with at the same stations 
as the above species but was more common in April, 1931 than in Octo
ber, 1930. This species is quite common in fresh water in all parts of 
India and Burma. Chaudhuri (loe. cit.) recorded it from the Chilka 
Lake, when its salinity was as much as that of the sea water. 

Garra montis-salsi Rora was found along with the above two species 
except at stations 7 and 10. Its absence at station 7 may be due to 
the higher salinity, but at station 10 it was obviously due to some other 
factor, most probably the nature of the bed of the stream, or the pecu
liar chemical composition of the w~ter (p. 99). This species also is 
widely distributed in the Salt Range. 

Barilius vagra (Ham. Buch.) Day was found in the Khewra Gorge 
at station 6 only (Sal. 9-5). Rora obtained it from a small stream near 
D heri J aba. This fish is common in almost all parts of India. 
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Bar~lius sophore (Ham. Buch.) Day was obtained in fairly large num
bers from the pond near Sodi (Sal. 12·683). This species was described 
from. Assam and the Khasi hills. 

Batbus punjabensis Day and Ohela punjabensis Day were obtained 
in small numbers from the pond at Chalisa (Sal. 5-93). The former 
was also present in the ponds at Sodi (Sal. 12·683). Ohela punJ'abensis 
was described from the river Ravi, near Lahore. Barbus punjabensis 
is, however, more widely distributed. It has been obtained from Sind, 
Lahore and Jubbulpore. Chaudhuri (loc. cit.) recorded several species 
of Barbus from the Chilka Lake. 

INSECTA. 

As mentioned above, the group Insecta was represented in all the 
waters investigated. But the distribution of its different orders was 
limited to a definite range of salinity. Below is given the distribution 
of various groups of insects collected. 

COLEOPTERA. 

Of all the different orders of Insecta, Coleoptera seems to be the 
most common group met wit,h in salt waters. Thienemann (1913), 
Wesenburg Lund (1915), Keys (1918), Walsch (1925), Lengerken (1929), 
etc. have given a long list of ~'Halophile" and" Halobionte" beetles 
met with on the coasts of several parts of Europe. Annandale and 
Kemp collected numerous species of this order from the Chilka Lake 
and from some salt water springs in Seistan. 

HYDROPRILIDAE.-Members of this family were collected from 
very highly saline waters. Octhebius sp. was obtained both in October, 
1930 and April, 1931, from the Khewra Gorge at stations 1 to 4, where 
the salinity ranged from 78·5 to 166·8. It was not met with at other 
stations where the water was less saline or almost fresh and thus it 
appears that this species has become entirely adapted to highly saline 
waters. The genus Octhebius is represented in fresh, brackish and sea 
water. According to Rase (1926), O. quadricollis can live in all these 
,three habitats and can stand a salinity up to 27 per cent. Booking 
(1920) obtained this species from highly concentrated brine (35 per 
cent. salt). Lengerken included four species of Octhebius under his 
" Halophile" and one, O. auriculatus Key, under "Halobionte" 
categories. W alsch and Keys mentioned two species of Octhebius 
frequenting British coasts as truly brackish water forms. 

Berosus punctulatus f. col. immaculicollis Fairm. sensu Knisch. was 
collected in the Khewra Gorge from stations 1 to 5, where the salinity 
varied from 38·8 to 143·8. Except at station 5 this species was obtain
ed only in October, 1930. Its absence at other stations in the Khewra 
Gorge indicates that like Octhebius sp., enumerated above, this species also 
seems to have become adapted to highly saline waters. Prof. Kuntzen 
of Berlin informs me that this species is widely distributed in salt waters 
of the Indo-Australian and Ethopion regions. 
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In April, 1931 I obtained another species of (1) Bero.sus in' fairly large 
numbers from stations 7 to 11, where the salinity varied from 0·19 
to 6·3. 

Berosus is a typical salt wa ter genus. Berosus spinosus Stev. is 
fairly common in brackish water on the northern coa.sts of Europe and 
the south coast of England (Lengerken and Watsch). This genus is 
represented in polluted waters also (Alexander, 1925). 

Enochrus sp. was collected in the Khewra Gorge at stations 2 to 7, 
where the salinity varied from 6·36 to 143·8. This species was nowhere 
obtained in large numbers. Walsch found E. bicolor in fresh and brac
kish waters of England. 

Enoplurus indicus Motsch. was obtained in small numbers from the 
pond at Chalisa only (Sal. 5·9). 

Another species of Enoplurus was obtained in small numbers from 
stations 2 and 4 in the Khewra Gorge (Sal. 91·2 and 143·8). 

DYTISCIDAE.-As compared with Hydrophilidae, this family is re
pre~ented in waters of comparatively lower salinity. Lengerken (op. cit.) 
included only one species of this family under the " Halophile" category. 

An undescribed species of the genus Potamodytes was obtained in the 
Khewra Gorge at stations 3, 5, 6, 7, 9, 10, 11, with salinity varying 
from 0·192 to 42·3. It was most common at station 6 (Sal. 10·S). This 
species was found to be more common in April, 1931 than in Octob.er, 
1930, except at station 3 where it was not found in April, 1931 at all, 
when the salinity there was 51·05. 

Hydaticus fabricii MacLeay was obtained from stations 6 (Sal. 10·87) 
and 9 (Sal. 1·97) only, being fairly common at the former locality. 

Laccophilus flexuosus Aube. was very common in the pond at Chalisa 
(Sal. 5·93). It was also obtained in small numbers from station 11 (Sal. 
0·19) in the Khewra Gorge. 

The genus Laccophilus is represented in both fresh and salt waters. 
L. variegatum Germ. occurs commonly in fresh and brackish waters 
of England and of the continent of Europe. 

Oanthyilrus laetabilis Walk. was found in small numbers in the pond 
at Chalisa, having salinity 5·93. 

Eretes sticticus L. subsp. griseus Fabr. was very common in ponds 
at Sodi (Salinity 12·68). 

E. sticticus L. is veIY widely distributed. It is found in Africa, 
tropical and sub-tropical regions of Asia, Australia and on the Pacific 
side of America. The subsp. griseus has been recorded from North 
India and the Andamans. 

It may be mentioned that with the exception of Potamodytes sp., 
which as already mentioned is considered to be a new species, all the 
above named Dytiscid beetles are known from salt waters. 

DRYOPIDAE (PARNIDAE).-Dryops sp. was found in the Khewra 
Gorge at sta~ions 3, 5, 7 and 8, with salinity varying from 1·97 to 51·05. 
It was obtaIned in large numbers in April, 1931 than in October, 1930 
and was most common at stations 5 and 7 

STAPHYLINIDAE.-Many Staphylinid beetles have not been found to 
occur near or in salt waters. Cameron (1930) enumerated the following 
from the sea shore under sea weed :-certain Trogophlaeus, Thinobius, 
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Oafi,us, Pkucobius and numerous Aleocharinae. I have found the fol
lowing species in the Khewra Gorge :-

Platystethus cornutus Gr.-Some specimens of this species were col ... 
lected from station 2, with salinity 123·9. Cameron recorded this spe
cies from Dehra Dun, Chakrata and Mussoorie districts, Pusa (Bihar) 
and Poona. This species occurs also in Europe and the Canary Islands. 

A few specimens of another species of Platystethus, which Mr. Came
ron thinks to be new, were obtained from station 9 (Sal. 1·97). 

Two specimens of Aleochara bipustulata were also obtained from 
station 9. 

Four specimens of a new species of Okilopora, which Mr. Cameron 
will be describing in a separate paper, were collected from under stones 
on the sides of the, water at station 5. 

DIPTERA. 

The Diptera are next in importance to Coleoptera in their power 
to live in highly saline waters. In fact, Buxton (1926) put this order 
at the top of all others from this point of view. Several Diptera (mostly 
Chironomidae) are permanent inhabitants of the sea (Carpenter 1884, 
Thienemann 1915-1916, Kieffer 1913, Edwards, 1926, etc.). Chironomid 
larvae have been' obtained from waters of a salinity as high as 28·53 
per cent. (Suworow, 1908). Dalziel (1920) and Balfour (1921-1922) men
tioned a large number of mosquito larvae which can live in waters having 
salinities up to 2·88 per cent. Sewell (1913) obtained larvae of a Oulex 
from a rock pool on the Burma coast, which was neatly three times 
as concentrated as ordinary sea water. Annandale and Kemp (1915) 
obtained the larvae of a Syrphid fiy, of Anopheles rossi and Palpo1nyia 
sp. (Chironomidae) from the Chilka Lake, when the specific gravity of 
its water was 1·000-1·015 and that o£ the sea water was 1·027 The 
oc~urrence of Ephydrid diptera has been reported from waters of sali
nity up to 10 times as much as that of sea water (Becking, 1920; Giln
ther, 1899 ; Thienemann, 1913 ; etc.). 

The following species of this order have been collected from the salt 
waters under report :-

CHIRONOMIDAE.-Larvae of a species of Oulicoides were collected 
in October, 1930 in the Khewra Gorge at stations 1 (Sal. 78-52) 
and 2 (Sal. 91·27) and in the pond near Chalisa (Sal. 5-93). Kieffer 
described several species of Oulicoides and Tanytarsus from Puri on the 
Orissa Coast. 

Another species of Chironomid larvae was found occurring together 
with Oulicoides sp. mentioned above. Annandale collected larvae of 
two Chironomids from brackish water pools at Port Canning. 

Larvae of a species of Ohironomus were obtained from the Khewra 
Gorge at stations 6, 8, 10, and 11, wherever the water was flo\ving 
rapidly. The salinity at these localities did not exceed 10·87 

In the lake at Kallar Kahar (Sal. 3·35) larvae of a species of Tany .. 
tarsus and Chironomus were obtained. The presence of Ephydrid, 
Dolichopidid and Anthomyiid Hies near this water indicated that the 
larval stage of these flies was most probably passed in this water. 
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SIMULIIDAE.-The larvae of a species of Simulium were obtained in 
large numbers in the Khewra Gorge from stations 9 (Sal. 0·95) and 11 
(Sal. 0·12), where the water was flowing rapidly. 

TABANIDAE.-The larvae of a big Tabanid fly were found in extre
mely large numbers in the Khewra Gorge at stations 3 and 5 (Sal. 38·85 
and 51·05). Some were found at stations 1, 6 and 7 also. The sali
nity at these localities varied from 5·17 to 78·52. 

SCIOMYZIDAE.-The larvae of a big Sciomyzid fly were found in 
fairly large numbers in the Khewra Gorge at stations 1 and 4 in April, 
1931. The salinity at these stations was very high, being about 166·83. 

EPHEMEROPTERA. 

This order was very well represented in the Khewra Gorge. Larvae 
of a species of Oloeon were found in great abundance in October, 1930 
at stations 1 and 2, where the salinity was 78·5 and 91·27 respectively. 
This species was also found at stations 3 and 5 (Sal. 38·85-51·05). I 
think that it is the first record of the occurrence of may-fly larvae in 
such highly saline waters, i.e., more than twice as much as ·sea. water. 
Thorpe (1927) recorded the occurrence of may-fly larvae (Baetinae, 
probably Oloeon sp.) in the Suez Canal (Lake Tamsah) in waters of 
specific gravity 1000-1030. 

Another species of Oueon was found in large numbers at stations 
3, 5, 6 and 7 and in the ponds at Chalisa (Sal. 6·36-51·05). 

The larvae of a species of Ohoroterpes were found at stations 8 
(Sal. 1·36) and 10 (Sal. 0·17), being very common at the latter locality. 

Some larvae of a species of Oaenis and Ephemera were also found at 
sta tions 8 and 10 respectively. 

The larvae of a species of Baetis were very common at stations 9 
(Sa]. 0·95) and 11 (Sal. 00 12). 

RHYNCHOTA. 

Several members of this order can stand fan-Iy ~aline waters, but 
not as highly saline as can be tolerated by Coleoptera and Diptera. 
Annandale obtained several heteropterous genera from brackish water 
pools at Port Canning, while he and Kemp (1915) obtained about fifteen 
species of this order from the Chilka Lake and about 10 species from 
the Tale Sap lake in Siam (Paiva, 1917). Thorpe (loc. cit.) described three 
species of this order from the Suez Canal, while Hutchinson (1927-1929, 
and 1931) and Poisson (1924) have recorded the occurrence of aquatic 
bugs in waters having chlorine content up to 14 grms. per litre. Mr. 
Hutchinson informs me that one species, Trichocorixa wallengreni (Still) 
was obtained from water probably much more saline than the sea water. 
Aepophilus bonnairei and Salda phalli pes are known to be truly " Halo
phile " and occur on the sea coasts of several parts of Europe. H alo
bates, a typical marine genus also belongs to this order. 

VELIIDAE.-A small Vellid bug was obtained in the Khewra Gorge 
at station 11, and near the lips of the falls at the heads of stations 6 and 
8, where the water was flo~Ting very rapidly. The salinity at these loca
lities did not exceed 10·87 
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GERRIDA.E .• -Metrocoris stali Dohrn was fairly common in the KheWIa 
Gorge at stations 9, 10 and 11 (Sal. 0·192-1·97) both in October, 1930 
and April, 1931. 

Gerris tristan Kirk., G. spinolae Leth. and Servo and G. fossarurn 
Fabr. were present in the pond near Chalisa (Sal. 5·93). All these three 
species of Gerris and several others were obtained by Annandale and 
Kemp from the Chilka Lake and several other salt waters. 

NEPIDAE.-Ranatra elongata Fabr. was common at stations 7, 8 and 
10 (~al. 0·174-5·17) in the Khewra Gorge. . 

Ranatra sordidula Dohrn was very common in the pond near Chahsa 
(Sal. 5·93). This species was also found occurring in the Chilka Lake. 

A species of Laccotrephes was also common in the Chalisa pond. 
NAUCORIDAE.-A few specimens of a species of Heleocoris were ob

tained at stations 5, 9, 10 and 11 (Sal. 0·192-38·85) in the Khewra 
Gorge in April, 1931. 

BELOSTOMIDAE.-A few specimens of Spkaerodema molestum Duf. 
were collected from the pond near Chalisa (Sal. 5·93). 

NOTONECTIDAE.-Enitkares lineatipes Horv. was present in sm~ll 
numbers at stations 7 to 11 (Sal. 0·19-6·36) in the Khewra Gorge In 
April, 1931. No specimen of the species had been obtained in the 
previous autumn. 

Several species of Anisops were very common in the pond at Sodi 
(Sal. 12·68) and in the Kallar Kahar Lake (Sal. 3·33). Another species 
of this genus was present in the pond at Chalisa (Sal. 5-93) and at 
station 10 (Sal. 0·60) in the Khewra Gorge. 

A species of Plea was present in small numbers in the pond at 
Chalisa_ 

CORIXIDAE. A species of Micronecta was very common at the lip 
of a fall at the head of station 8 (Sal. 1'97) in the Khewra Gorge in 
April, 1931. 

ODONATA.. 
Like Rhynchota, this order is represented in waters of comparatively 

lower salinities. Dragon-flies are known to breed in coastal lagoons, 
where the water is brackish. Osburn (1906) showed by a series of ex
periments that Dragon-fly larvae could withstand a salinity up to a 
density of 1·01 (sea water being 1·026). At the density of 1·015 the 
larvae soon died. Osburn appended a list of the species kn() wn to 
breed in brackish water, most of which belong to Libellulinae, Agrioninae 
and Aeschninae (Anax, etc.). Laidlaw (1915) recorded about half a dozen 
species from the Chilka Lake, when the specific gravity of its water 'was 
1-001-1'008 (sea water being 1·027). Thorpe (loc. cit.) recorded three 
species of Aeschnidae and Agrionidae from the Suez Canal \vitb sp .. gr. 
1000-1030. 

AESCHNIDAE. A few specimens of the nymphs of Anax guttatus BID'Ill. 

were collected from stations 8 and 10 (Sal. 0-174-1·97) in the Khewra 
Gorge and from the pond near Chalisa (Sal. 5·93). 

Gomphus sp. and Brachydiplax sp. Nymphs of these forms were 
collected in large numbers in the Khewra Gorge both in October. 1930 
and April, 1931 at station 10, where the salinity varied from 0·174 to 
0·608. A species of Brachydiplax was also found occurring in the Chilka 
Lake. 
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LIBELLULIDAE.-The nymphs of a -species of T'I'ithemis, probably 
festiva (Ram b.) were met with at stations 6, 7, 8, 9 (Sal. 0·951 to 
10·87) in the Khewra Gorge. It was very common at stations 7 and 
9, where the salinity was 0·951-5·17. 

A few nymphs of a species of Orthet'l'um were collected from the 
ponds at Sodi (Sal. 12-68). 

Nymphs of another species of Libellulinae were found in the lake 
at I(allar Kahar. 

AGHIONIDAE AND COENAGRIONIDAE-Nymphs of Ischnura aurora 
(Br.) were extremely common in the pond near Chalisa (Sal. 5·93). 
Annandale obtained in large numbers the nymphs of Ischnura 
senegalensis in the Chilka Lake and in the brackish water ponds at Port 
Canning. Several species of this genus, e.g., I. ramhurri, I. verticalis, 
etc., breed in brackish waters in certain parts of the United States of 
America. 

Nymphs of a species of Coenagrionidae were abundant in the ponds 
at Sodi (Sal. 12·68) and were found in small number at Kallar Kahar 
and Chalisa also (Sal. 3·33 and 5·93 respectively). 

In the pond at Sodi there were some nymphs of Agriocnemis als~. 
This genus was also found in the Chilka Lake. 

TRICHOPTERA. 

Very few members of this order live in salt waters. Eaton found 
some in salt and brackish water streams on the borders of the Sahara, 
while McLachlan (1883) gave an account of a marine Trichopteron, 
Philanisus from New Zealand, the larvae of which live habitually in 
rock pools, between high and low water marks. Gresens (1928) des
cribed some from Central Europe. 

Larvae of a Polycentropid Trichopteron were fairly common in the 
Khewra Gorge at station 11 (Sal. 0·192) and at stations 7 to 9 (Sal. 
1·97 to 6·3). Its absence at station 10 (Sal. 0·60) was obviously not 
due to salinity, but might be due to the peculiar chemical composition 
of the water. T~ese larvae live in loosely built houses, made of bits 
of stones held together by means of silk threads. These larvae are also 
met with in fresh waters in several parts of India. 

In the pond near Chalisa (Sal. 5·93), larvae of a Sericostomatid Tri
chopteron were very abundant. These larvae live in well built houses, 
made out of straw. 

LEPIDOPTERA. 
Aquatic caterpillars, most probably belonging to the genus Aulo

codes (Pyralidae) were fairly common in the rapid water at the head 
of station 8 (Sal. 1·36) in the Khewra Gorge in April, 1931. Annandale 
and Kemp (1915) obtained the caterpillars of Nymphula diminutales 
from the Chilka Lake. 

THYSANURA. 

A Thysanuran was collected in small numbers at station 4 (Sal. 130·8) 
in the Khewra (forge in April, 1931. 

CONCLUSIONS. 

The foregoing account of the occurrence of different animals in salt 
waters indicates that most of the species met with therein are also known 
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from fresh water and that various groups of the animal kingdom are 
restricted to a definite range of salinity (Table IV). It is only the in
sects that were found in all the waters investigated, the salinity of 
which ranged from 0·12 per cent. to as much as 17·0 per cent., i.e., 
about five times that of the sea water. The few representatives of 
Platyhelminthes, Hirudinea and Crustacea collected do not seem to 
tolerate a salinity higher than 2; Mollusca (one species) could stand 
about 8, whereas Amphibia (one species) and Pisces (numerous species) 
were found living in waters with salinity up to 11. Thus with the ex
ception of insects, no other group of animals was found in water of a 
salinity equal to or more than that of sea water. 

Though the group Insecta. was represented in waters with salinity 
ranging from 0·12 to 170, its different orders, however, showed a res .. 
tricted distribution. In Table V the distribution of the various Insect 
orders is diagrammatically expressed. The Lepidoptera were round 
occurring in waters of salinity up to 2, while Trichoptera and Odonata 
could tolerate a salinity of 8, and Rhynchota and Ephemeroptera 47 
and 51 respectively. The Coleoptera and Diptera were found flourish
ing in all the waterft investigated (salinity up to 170), though their differ
ent families were restricted to definite salinities. 

It thus appears that Buxton's conclusion (1926) that the only In
sects which live in water containing 3 per cent. or more salts (i.e., water 
at least as salty as the sea) are some families of Diptera (Ephydridae, 
Culicidae and Chironomidae) and a Trichopteron requires modification. 
In addition to the Dipterous families named above, Tabanid larvae, 
several families of Coleoptera, May-fly larvae and Rhynchota can live 
in waters of a salinity much higher than that of the sea. 

The occurrence of May-fly larvae in highly saline waters is really 
very remarkable. The impervious nature of the integument of Coleop
tera and Rhynchota may afford protection to the members of these 
orders against the dehydrating influence of salt waters, but the same 
cannot be said of the integument of May-fly larvae, which is well known 
for its delicacy. This suggests that the adaptation to salt water does 
not necessarily consist in the acquisition of an impervious integument~ 
as is postulated by some authors (Walsh, etc.), but is due to changes 
in the body fluids so that the osmotic pressure of the latter may be in 
equilibrium with that of the external medium. 

Regarding the interesting question of the colonization of the sea 
by Insects it is evident from the above that the salinity of sea water 
is not a barrier, nor is the force of the ocean currents and tides, as many 
insects can live in mountain torrents having tremendous force and velo
city. Furthermore, many insects can live on the sea shore (Flattely 
and Walton), where the physical efiect of the tides is the greatest. The 
most important difference which one notices on carefully comparing 
the analyses of the waters of the Salt Range (Tables I and II) ,vith 
those of the samples of sea water· taken by the" Challenger" from 
different oceans of the world (Table III) is that the percent~ge of cal
cium (1·16 to 1·20) in the sea is much less than that in any water inves
tigated by me except the San Sakesar Lake. In this lake calchlln 
was 0·11 per cent., and as mentioned on page 105 there was no insect 
life at all. Thus it appears that it is most probably the low ~alcium 
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content of the sea that does not permit insects to inhabit the sea, while 
it is the large amount of calcium in the waters of the Salt Range which 
helps the insects in keeping their body fluids in equilibrium with the 
highly saline water in which they live. Pantin (1931 (a) ), Weil and 
Pantin (1931) and Pantin (1931 (b) ) by means of carefully conducted 
experiments have recently shown in the case of estuarine animals that 
calcium has a profound influence on their permeability to water and 
salts. McCutcheon and Lucke (1928) had earlier shown the influence 
of this ion on the permeability of A rbacia , and Pearsall (1924) while 
describing the distribution of purely freshwater organisms, demons
tra ted the significance of calcium, especially in reference to its effect 
on the sodium and potassium c.ontents of the medium. Thorpe (1931), 
however, obtained some insects fro~n the saline waters of the Califor
nian desert regions, in which the amount of calcium wa,s less than that 
in sea \va ter. 

I have started experiments with a view to ascertaining the influence 
of calcium on Insects living in salt waters and will publish the results 
in due course. 
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TABLE I.--Physical and Ohemical Analyses of water samples. (All values expressed in grms. per litre). 

Conduct-

Localities Total Ca Mg K Na SO, C1 CO, HCOa 
ivity 

1 
solids -x10-1 

R 

:Khewra Gorge, Station No.1 75-960 1'748 0-252 0-142 27'691 1'799 44'304 · . 0-0114 13-98 

Ditto 2 87'536 1'888 0'231 0-089 33'047 1'530 50'729 · . 0-0126 15'65 

Ditto 3 40'916 1'200 0·170 0-086 15·059 1-473 22·898 · . 0-0174 8·264 

Ditto 4 137'840 2'752 0·372 0'152 54-064 0-783 79'712 .. 0·0126 22'42 

Ditto 5 38·224 1·140 0'178 0·129 13·856 1'463 21·427 · . 0·0183 7·874 

Ditto 6 9·928 0·436 0-090 0-096 3>-345 0'482 5·449 · . 0'0177 2·278 . 
Ditto 7 4·42 0·284 0'122 0·034 1·376 0·304 2-270 · . 0'0171 1-064 

Ditto 8 1·744 0·224 0'107 O·O~O 0'385 0'276 0'710 · . 0·0093 0·422 

Ditt.o 9 1·344 0·168 0'052 0'032 0'431 0'107 0'525 · . 0'0162 0·317 

Ditto 10 . 0'480 0·152 0'039 0'004 0'066 0'136 0'050 · . 0·0144 0·112 

Ditto 11 0·720 0'204 0'044 0'040 0'233 0'113 0-050 · . 0'0171 0·1171 

Pond near Chalfea · 6·920 0-660 0'143 0'182 1·755 0-854 3'358 .. 0'0036 1·548 

The Lake at :Kallar Kahar · 4·508 0-080 0'116 0-812 1'2716 0'8443 1·846 0'0156 0'0132 0'954 

Ponds near Sod! . · to · 28'474 1·188 0·772 0'056 6-247 7-744 7·454 0·003 0'0001 3·02 

San Sakesar Lake . · • • · 58-84 0-058 1'545 0·828 18·1 18'1 18·7 0'18 0'41 . . 

NOs 

0'0124 

0-0093 

0'0124 

0'0124 

0'0124 

0'0124 

0·0124 

0'0124 

0'0124 

0'0186 

0'0186 

0'0139 

0'0098 

0·0124 

.. 

,--, 

< o r 



Table II.-Physical and Ohemical Analyses of water samples. (All values expressed as percentages of total solids). 

Total Conduct-
soUds Ca Mg K Na SO, Cl NO. nco. CO. lvlty 

Sample No. 1 (grms. % % % % % % % % % -X10- 1 
per I1tre) R 

Khe~ Gorge, No. 1 · .. 75'960 2·30 0'332 0'187 36'46 2'37 68·33 0·0163 0'0150 · . 13'98 

Ditto 2 · 87'636 2'16 0'264 0·102 37·76 1-75 57'97 0'0106 0'0144 · . 16·65 

DItto a . · 40'916 2'93 0'415 0·210 36'81 3'60 55'97 0·0303 0'0425 · . 8·264 

DItto 4 · · · 137'840 2'00 0'270 0'110 39'23 0'568 57'84 0·0090 0'0091 · . 22'42 

Ditto 5 38·224 2'98 0'466 0'337 36'25 3'83 56·06 0·0324 0'0479 · . 7'874 

Ditto 6 0 9'928 4·39 0'906 0'967 33'70 4-86 64'90 0-1249 0'1783 · . 2'278 

Ditto 7 · · 4·42 6'43 2'76 0-769 31'14 6'88 51'36 0'2806 0'3869 · . 1'064 

Ditto 8 · · · · 1'744 12'84 6·13 1'147 22'08 15·83 40·71 0'7110 0'5333 · . 0'422 

DItto 9 . · · 1'344 12'50 ~'87 2·381 32'07 7·96 39·07 0'9226 1'2053 · . 0'317 

Ditto 10 · 0'480 31'67 8·12 0'833 13'75 28-33 10·42 3'8750 3'0005 · . 0'112 

Ditto 11 · · 0'720 28'34 6·11 5·556 32'36 15·69 6'94 2'5835 2'3760 · . 0'1171 

Pond near Cha1isa • 6'920 9'54 2'07 1'907 25'36 12'34 48'52 0'2008 0'0520 · . 0'954 

The Lake at Kallar Kaha.r · · · 4'508 1'77 2·57 6·92 28·20 18·72 40'95 0'2060 0·2930 0·346 1'548 

Ponds near SodJ · · · · . 23'474 5'06 3·29 0·239 26·61 33'00 81'76 0·0528 0'0004 0'0128 3'02 

San Sakesar Lake . · · · • . 53'34 0·11 2'950 0'615 34·46 24-98 35'67 0-0300 0'782 0·343 .. 
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TABLE III.-Ohemical Analysis of the Indian Ocean and oj the 77 samples 
of sea water taken by the " Ohallenger " from different Oceans of the 
World.* 

Name of the Salinity. Ca. ltg. K. Na. SO,. Cl. Co •• Ocean. 

Indian Ocean 33'53-36'68 1'16 3'67 0'85 30'89 7'79 55'54 0·05 

AU t.ho Oreal's 33'01-37'37 1,20 3·73 1'11 30'59 7'69 55·.J:g 0'21 

• From Johnstone's" Introduction to Oceano()'rap'!Jy." 

TABLE IV.-Distribution Of various Phyla of the Animal Kingdom in 
reference to different salinities. 

Salinity. 

Fauna. 
0'12-2 5-15 30-55 75-95 120-170 

Stas. 7, 6 & 
waters Stas. 5, S & stu. 2 &' 1 stas. 11, at Chalisa, 

10, 9 & 8. Sodi & Kallar San Sakesar Stas. 2 & 1. (April, 1981) 
Rahar. Lake. "Sta.4. 

Platyhelminth es • 

Hirudinea (Annulata) 

Crustacea · 

Insecta • • · 

Mollusca · · 

Amphibia • · 

Pisces <- · 
I 
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TABLE V.-Distribution of various Orders of Insects in reference to 
different salinities. 

Salinity. 

0'12-2 5-15 SO-55 75-95 120-170 
Fauna. stas. 7, 6 & 

waters 
stas. 11, 10, at Chalisa, Stas. 5, 3 & Sta.ll. 2, 1 

Socii & San Sak~ar Stas. 2 & 1. (April, 1981) 
1)& 8. Kallar Lake. & Sta. 4. 

Kahar. 

Thysanura · 

Ephemeroptera 

Odonata. · 

Dermaptera • 

Coleoptera · · 

Rhynchota 

I 

Trichoptera I · 

Lepidoptera . · 

Diptera . • · 

I I 





ON THE VALIDITY OF ANDAMIA CYCLOCHEILUS WEBER. 
WITH SOME OBSERVATIONS ON ANDAMIA HETEROPTERA 
(BLEEKER). 

By D. D. MUKERJI, M.Sc., Zoologica.l S'urvey of India, Oalcutta. 

There has been a certain amount of confusion both a.s regards the 
systematio position of Blyth's genus Andumia and the specific limits of 
the three ~l1ied species referred to' the genus, viz" Salarias heteroptera 
Bleeker, Andamia expansa Blyth, and Salarias aequipinnis Gunther. In 
1925, Annandale and Rora] considered Andamia to be a highly spe
oialised genus referable to the family Blennii~e rather than to Runulidae 
of Jordan. They also definitely relegated A. expansa and S. aequipinnis 
to the synonymy of A. heteroptera (=8. heteroptera) on the authority 
of Mr. J. R. Norman of the British Museum (Nat. Hist.), who came 
tQ a simila,r conclusion on comparing the paratype of A. expa,nsa with 
the type of S. aequ~pinnis. 

Among the fishes of the Sihoga Expedition Prof. l\iax Weber des
cribed first in 1909 2' and later in his Die Fiscke der Siboga-E~'pedition 
(1913), a new species of Andalnia, A. cyclocheilus, taken in western 
New Guinea. On. reading his description of tl1e speries and comparing 
his beautiful illust.ration (Weber, 1913, pI. iii, fig. 3) with a fine series 
of fresh material of A. heteroptera recently brought hack from the Anda
mans by several parties of the Zoologi~al Survey of India, I came to 
the conclusion that A., cyclocheilus from New Guinea is identical with 
A.. keteroptera. 

Weber characterised his new species chiefly by the transversely oval 
mental sucker and ·the simple dorsal fin. Bleeker 3 in his original des
cription of S. heteroptera did not make any mention of the sucker, and 
both the type specimens of his species preserved in the S'Rijks Museum 
in Leiden which were examined by Weber are in such a state of maccera
tion that no conclusive decision could be arrived at regarding the struc
ture of this organ, and this led to some confusion in respect of the exact 
relationship of the Sihoga fish with A. heteroptera. A. hete1'optera is 
proyided with a longitudinstlly oval sucker (vide Annandale and Rora, 
1925, pI. ii, fig. G) even at a very early stage of growth. Though Day 
both in his Fishes of India (1878, pI. lxxi, fig. 2) and in the Fauna volume 
(1889, II, p. 323, fig. 104) published ventral views of the head region 
of .A. hcteroptera (=A. expansa), the structure of the sucker is not shown 
in either of the illustrations. It seems prohable, thf)refore, that V\r eber 
was misled by Day's inaccurate illustrations and mistook for the sucker 

1 Annandale, N. & Hora, S. L.-" The fresh-water fish from the Andamnn Islands.''' 
Ree. Ind. Mus., XXVII, pp. 33-41, p1. ii, 1925. 

2 Weber, l\iax.-" Diognosen neuer Fische der Siboga-Expedition." Ifotes Leyde'$ 
MU8eum, XXXI, pp. 143-169, 1909. 

3 Bleeker, P.-" Visfauna van Amboina." Act. Soc. Sci. lndo-Neerl, II, pp. 1-102. 
(1857). 
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the po~terior outlin-es of the opercular edges, which, when seen from 
the ventral surface, appear like two diverging triangular structures. 

Further, tbe character of the dorsal fin being without a notch in 
A. cyclocheilus does no.t separate it from A. heteroptera, for, Day already 
found that the dorsal fin was " not notched" in the latter species. He 
also pointed out that" in some specimens the two dorsal fins are conti
nuous and in others the second dorsal is higher than the first." Another 
feature to which 'Veber gave importance is that the dorsal spines in 
A. cyclocheil~ts are not prolonged beyond the fin membrane; Qut this 
can hardly be taken as a differentiating character for the two species. 
On examining extensive material of .A. heteroptera both in their natural 
habitat and in the laboratory, I have found that the species exhibits 
sexual dimorphism, the chief characters of the males being their lS1rger 
size and more gorgeous colouration with a golden sheen. The prolonga
tion of the dorsal spines is found invariably in grown up males' alone, 
(Text-fig. I) as in some species of Pe1'iophthalmus and Boleophthalmus, 
although exceptions and variations are by no means infrequent. Hence 
no characters are present in A. cyclocheilus, which are not possessed by 
A. heteropte1·a. 

TEXT-FlO. I.-Dorsal fin of A ndmnia hete)'optera (Bikr.) X ca 2. 
(a) l\lale, showing prolongations of spines; 
(b) Female, without such prolongations. 

.-~ 

In order to have my views confirmed, I wrote to Dr. S. L. Hora who 
,vas then working in the British Museum, London, and requested him 
to examine the type specimens of A. cyclocheilus which are preserved in 
the Amsterdam Museum in Holland. Dr. Rora kindly arranged with 
Prof. L. F. de Beaufort who very courteously brought the material 
with ·him to London when he came there for the British Association 
meeting of 1930. Subsequently, Dr. Rora favoured me with the follow
ing remarks: 

"Dr. de Beaufort brought the specimens (2 large and 3 young) of 
Andan~ia cyclocheilus with him. A. cyclocheilus is based on female spe .. 
cimens (in none of the five specimens the dorsal rays are produced 
beyond the membrane) and your remarks concerning the validity of 
this species are fully justified. ~he species A. heteropte1'a (=.:-1. cyclo
cheiltts) exhibits sexual dimorphism and, I believe, that must have 
confused Max Weber" 
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In a meeting of the Asiatic Society of Bengal held on August 1, 
\932, Dr. S. L. Rora 1 briefly communicated his preliminary observa
tions on the habits of A.lteteroptera. To these may be added the follow
ing which were observed by me at Port Blair in the Andaman Islands. 

A. heteroptera lives not only on the sc:tttered rocks of the fore-shore 
kept moist by the spray from the surf line but also inside the various 
narrow and deep fissures of the vertical rock cliffs which back the bea.ch, 
and inside the crevices of the stone embankments of the Port Blair 
Settlement. At high tide, the rocks on which this fish lives in large 
numbers, become submerged and -the exposed areas are often, if not 
-constq,ntly, washed by the high ,,"aves that dash vi)lently against and 
break upon the shore. It is specially at this time that the fish takes 
shelter insid" the fissures and crevicfs mentioned above. These fissures 
are well above the water level, but are kept moi~t by the spray, and form 
a very suitable retreat for the fish: inasmuch as it is proteoted from the 
direct influenoe of the crashing waves. At low tide, however, when the 
water recedes, the fishes come out of their hiding places and frequent 
the exposed areas of the rocks, occasionally moving from rock to rOLk 
by swiftly skipping over the water. 

Whatever may have impelled the fish to take to a non-aqua.tic life 
and to aerial respiration, its bionomics clearly indicate that moisture 
:is an essential physiological need. But it seems probable that Andarnia 
.neteroptel'a can withstand long exposures to the sun, and in such caRes 
its skin becomes somewhat dried up. On three occasions I observed 
the fish (four specimens in all) lying vractically on t.heir sides on the 
dry rocks in the brightest sunshine, apparently in a torpid condition; 
but when approached they jumped off into the water, skimmed along 
the surface a.nd perched themselves on another rock where there were 
1arge- numbers of individuals of the same species. This basking habit, 
if confirmed and corroborated by further studies, may throw some light 
.on an altogether ne,v aspect of bionomics of this highly interesting 
marine air-breathing fish. 

1 T'icZe communication by A. S. B. in Ourrent Science, I, No.2, p. 5 (1932). 
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