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Note.—

INDEX

( Rec. Indian Mus., Vol. 53 )

¥*(An asterisk) preceding a name denotes a new variety or subspecies.

(A dagger) indicates a new species.

f(A double dagger) indicates a new genus or subgenus.
**(A double asterisk) indicates a new family or subfamily.

Synonyms are printed in italics.

Page headings are given in thick type.

A

Acanthodrilinae

‘Acontias
meleagris
niger

Actaea

Adalia
luteopicta

tetraspilota
Adonia
wvariegata
doubledayi
Aegina
_citrea
Aequorea
conica
“macrodactyla
pensilis
pensile
Aetobatuy
narinari
Aetomylus

maculatus
milvus

nichoffi
cornifera

Afidenta
bisquadripunctata
gradaria
manderstjernae
mimetica
Minima
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220,221
289,290
288,289

289
252

310, 323,
326
311

310,325
326

370, 371

360, 371
361, 371
361, 371

361

74,79

85
85

85
78

320,325
324
319
324
324
324

( v

A—contd.

IAfidentula

manderstjernae

Afissa

flavicollis
grayi

macularis
marginicollis

mystica
mysticoides

tnepalensis
undecimspilota

Affisa

manderstjernae

{Affissula
frana

Aiolocaria
dodecaspilota
hexaspilota

Alopias
vulpinus

)

lage

324, 325,

338
316,319,
325, 326

318,319,
324,325,338
© 318

310, 313,
314,328
310

310, 315,
323
310,315
310, 316,
326
310, 317, 338
310, 321,
322,323

325

319, 320, 338
310, 319, 320,
321,338

n
311

79



A-—~conid.

Alouatta
palliatus .
senicula
ursina .
villosus

Alouattinae

Amphisbaena
voilacea

Amphisbaenidae

Amphisopidae

Anelytropsidae

Anguidae

Anguis
fragilis

Anniella

Anthomedusae

Anuretes
branchialis
Anthropoidea
Aotinae .
Aotus
infulnatus
nigriceps
trivirgatus
nigriceps
(subsp. ?)
Aphidentula
manderstjernae
Aprionodon
acutidens
Aspidimerini
Aspedimerus
trioblitus
Aulonogyrus
obliquus .

Ateles
ater .
belzebuth
belzebuth
geoffroyi

(?) geoffroyi

grisescens
(?) vellerosus
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240

239

239

239

290

289

290
293,294,295
289

279,289

289

289
285,288,289
339, 340, 370,
374

303, 307, 308
223,224,238
. 238
238
238
238

238
238

310

82
312,335

335
. 13
L] 16

245

244
244,245
244
245
244
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INDEX
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A— concld.

Ateles—contd.

grisescens .

paniscus .
chamak .
vellerosus
Atelomycterus

marmoratus .

Bactronophorus
thoracites .
Bahlia .
Ballia
dianae
eucharis .
gustavi .

korschefskyi .
qustavi .

Bankia

globosa.
guadrangularis
triangularis
(Bankia)
setacea
(Nausitora)
braziliensis
dunlopei
excolpa
tgabrieli

madrasensis

Barbus
chagunio
curmuca
putitora
spilopholus

(Puntius)

curmuca
filamentosus

melanampyx

)

Puige

245
243, 245

. 243
. 244

81

2,7, 11

. 4,7
206, 207, 208,
211, 219, 220

329

. 329
311, 323, 326,
329

. 329
329

2,8, 11, 261,
262

265

. 265
264

4,8, 11

264

262

4,9

261, 262, 263,
265

264, 265

377
377
. 377
. 377

377
377

377



B—contd.

Barkudia

insularis

Barogaster
Bengalichthys
impennis
Benthobatis

moresbyi
Bimastos
Blackfordia

manhattensis
virginica

? Blackfordia
manhatteny,

Blattidae

Boidae

Boiga
trigonata
Bougainvillea
fulva
Bougainvillia
fulva
Brachygnatha
Brachyrhyncha
Brachyura

Bruchomyia
edwardsi

Brunettia
ta'bonotata
talternata
‘tanomala
biformis
tbrevifurca

gloriosa
+longipalpis
pitida
fpendleburyi
splendens
superstes
jtormentosa
ftriangulata

INDEX

Page

279, 280, 285,
288, 289

279, 280, 281,
283, 284, 286,
290,291
211,212

78

77,78
221
344

345
339, 343, 344,
345,370

343
41,50
384,385,388

385,391

341

341, 370
251

251
87,251

20

21
21

21,27
21,28

21

21,24

21

21,25

21

21,23
21,26

21

21, 26, 27
21,22, 23

(

1X

B—concld.

Bulaea

nevilli
Bulhoesia
icemi
magalhaesi
tthapari

Calebiella
Caligidae
Caliginae
Callithricidae
Callithrix
jacchus
niveiventris
penicillata
pygmaeus
Calobates
thoracites
Calvia
uniramosa
vulnerata
Cameronia
biovata
Campanulina
pontica

Carcharhinus
bleekeri
dussumieri
ellioti
gangeticus
lamia
limbatus
melanopterus
menisorrah
pleurotaenia
sorrah
temminckii

Carcharias
tricuspidatus

Carybdea

Caspionema
pallasi

)

Page

: 310
37, 40, 42, 43
42, 43

. 42,43
40, 41, 42, 43

207, 210
303, 308

303, 308
224, 245

224, 247
247
249
248
248

311
311

50

344

82
82
82
80
74,79
74, 80
80
79
82
82
82

82
372

364,373



C—contd.

<Cebidae
‘Cebinae
Cebuella

Cebus
albifrons
capucinus

hypoleucus
imitator

ursula
Cebus
fomarin

Centrophorus
rossi

Centroscyllium
(Paracentroscyllium)
ornatum
Cephea
cephea
sp.
Cercopithecidae
Chilocorini
Chilocorus
rubidus
Chilomenes
sexmaculata
.Chiloscyllium
griseum
indicus
ocellatum
plagiosum
Chimaera
monstrosa
Chiropotes
satanus
Chitra
indica
Chitwoodiella
ovofilamenta
Chrysaora
helvola
melanaster
quinquecirrha
Cirrhitiara
hoepplii

INDEXI

Page

224,238
240
224,248

246
241
240
241
249
246

246

77,78

77,78
372
372

250
312, 333

312,333
333
81
81
81
81
71
239
387
50
372

372
372

342

Page
C—contd.

Coccinellidae . . 309,310,311,
313, 315, 317, 319, 321,

323, 325, 327, 329, 331,

333, 335, 337, 338

Coccinellinae . 310,325
Coccinella
axiridis
circumvelta. . 311
billieti 327
repanda 311, 327
septempunctata 311, 328
T-punctata 328
(Synharmonia)
billieti 311, 327
indica 327
*pruthii . . 327, 338
*testacea . . . 327,338
Coccinelia
dimidiata 329
marginicollis 315
variegata . 325

Coelophora .
bisellata . . . 312,332

cincta . . . " 312

nepalensis . . 312

sexareata . 312, 331, 333
Coleoptera . . 13,15,17, 67
Colobidae . . . 250
Coluber

mucosus . 389
Colubridae . 3R4, 385, 389
Coronatae . . 375
Coronella

cyclura . 389
Criodrilinae 221
Criodrilus 221
Criodrilus

lacutum 59, 60

sp. 55
sp. (2 lacuum) 54

Crustacea 293, 379
Cryptogonus

trioblitus 312, 335
Cunina

octonaria 370, 371

( x)
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Page P age
C—concld. D—concld.
Cunoctantha Dermestes—contd.
octonaria 370 sibericus 67
Cyclurus 389 uniformis 67
Cytaeis vulpinus 69
tetrastyla . 340, 370 Dermestidae : 67, 68
Dibamidae 279
Dineutus 13
D indicus 16
spinosus 16
Dactylometra unidentatus 16
quinquecirrha . 3712 Diplocardia 220, 221
Dasyatis Diploplax 10
(Amphotistius) Drawida 56
imbricata 84
kuhlii 80
marginatus 84
microps . 78
zugei 85
(Dasyatis) Echis
pastinaca 74,84 carinatus . 385, 392
(Himantura) Eirene . 351, 353, 354, 374
alcockii 78 ceylonensis 352, 353, 371
bleekeri 84 hexanemalis 354, 371
favus . 78 menoni 353,354, 371
gerrarlg i 32 palkensis .- 352, 371
uarna tenuis 351, 352, 371
(Pastinachus) .
] Eirene
bennetti 84 )
ceylonensis 353, 354
sephen 75, 84 "
. mmadrasensis 355
Daubentonia .
L malayensis 355
madagascariensis 231 .
.. Eirgos 307
Daubentoniidae 231 .

.y Elasmobranchi 77
Daubentonoidea 231 Emvd 188
Decapoda 87, 251 oaa e e e 187, 388
Dermestes 69 g_rran'osa di ’

ater 70 intermedia . 388
cadaverinus 70 sc:utala 388
carniferus 71 . vu:;;a . 153 388
carnivorus 7 mydidae , 384, 338857,
coronatus 70 Emys

frischii . . 67, 68, 69 kachuga 386
sibericur . . 69 thurgii 385, 386
leechi . . . 71 Enhydrini 16
maculatus . 69 Enhydris . . 391
pollinctus . . 67 enhydris . 385, 391

( xi )



INDEX

Page
E—contd,

Epilachna 319,325
ocellata 310, 313
28-punctata 310

Epilachna
alternans

grayi . 313
grayi . 313
manderstjernae 325, 338
marginicollis 315, 338
minima 338
mystica 315
stephensi 324
undecimspilota 324

(Solanophila)
marginicollis 315
mysticoides 316

Epilachninae 310, 313

Eryx 389
conicus . 385, 388
jaculus 389

johnt 389

Eudichogaster 210, 211, 212,

222

Eudrilidae 64

Eudrilus . 64

Euphysora
bigelowi . . 340, 370

Eutima 358, 359
companulata (?) . 358
hartlaubi, nom. nov. 358, 359

360, 371

levuka . . . 357
mira 357
orientalis 357, 358, 371
Eutyphoeus 64. 93, 95, 96, 99,
187, 110, 125, 129,

146, 150, 205, 206,

207, 210. 211, 213,

215, 216, 218, 219,

220, 221, 222

aborianus 204
annandalei 203, 218
annulatus . 93, 98, 157,
160, 204

assamensis 204
bifovis 93,97, 98, 179,
183, 216

bullatus 93, 111, 112,
146, 148

( x11

v ——

Page

E—contd.

Eutyphoeus—conid.

callosus
cochlearis

comillahnus
compositus

constrictus

excavatus

falcifer
tferinus

festivus
foveatus

gammiel

gigas

hamatus .
hastatus

incommodus

kempi
levis

lippus
macer

manipurensis

*chinensis
*manipurensis
marmoreus

)

. 204

93, 97, 178, 184,
185, 204, 205

204, 218

93, 97, 98,

155, 157, 159, 160
93, 106, 113, 114,
115, 125, 126, 127,
128, 129, 141, 142,
146, 148, 154, 159,
160, 182, 184, 204,
215, 218, 220

93, 165, 175,

183, 185, 204

149, 150

93, 146, 148, 153,
160, 204

204

. 93, 97, 161,
167, 168, 169, 183,
184, 185, 192, 203,
204, 205, 216, 218

. 93,98, 199,
204, 205, 216, 218
93, 97, 100, 109,
111, 114, 147, 155,
162, 170, 176,.179,
185, 189, 193, 204,
218

. 101,103

' 93, 99, 101,
105, 106, 107, 108,
111, 112, 121, 128,
141, 146, 154, 159,
184, 215, 216, 218

93, 193, 194,
.97, 199; 203, 204,
205, 218

205

.93, 148, 149, 150, 159, 160,

204, 215, 216, 218
151, 204

94, 148, 151, 152, 155,

158, 160, 193

94, 109, 110, 111,
112, 215

110

110

94,110, 111,
112, 160



INDEX

Page
E—contd.
Eutyphoeus—contd.
montanus 101
nainianus 204
nepalensis 204
nicholsoni 94, 196, 201, 203
orientalis 94, 199, 200, 205,
218
peguanus 94,129, 141, 142,
146, 148, 154, 159, 160,
204,215, 216, 217, 218,
220
‘ntermedius 141
¥peguanus 142, 145, 146,
215
postremus . 141
praecox 142
promotus 141
*similis 142, 145, 146, 215
simplex 141, 160
tumidus 142
typicus . 141
Pharpingianus 204
tpius 94, 150, 151, 153, 155,
160
planatus 94,169, 173, 183,
184, 185
tplenus . 94, 142, 146, 148,
216
pusillulus . 94,97, 150, 159,
160
quadripapillatus 94,197, 199,
203, 218, 222
quirguepertitus 94, 189, 193,
’ 199
rarus 94, 97, 190, 193
deminutus . 191
duplex 191
simplex 191, 192
scutarius 204,218
sejunctus 94, 153, 155,
160
sp. 105
spinulosus 94, 168, 169,
183, 216
strigosus 94,154, 160, 183,
turaensis 204
waltoni 94, 199, 200
( x

111

Page
E—concld,
Exochomus
thimalayensis 323, 333
lituratus 334
Ttimurensis 312
uropygialis 334
Feylinidae . 289
Feylinia 289
Galagidae 1236
Galago
alleni 237
crassicaudatus 236
garnetti 236
senegalensis 237
Galeocerdo
arcticus 74, 76, 79
cuvier 76
tigrinus 76
Galeorhinus
omanensis . . 78
Glauconia . 290
Glyphidrilus 53, 54, 55, 57, 59,
60, 61, 62, 63, 65
annandalei 54, 55, 60, 63, 64
tbirmanicus 54, 61, 62, 65
ceylonensis 54, 64
fgangeticus 55, 57, 58, 59, 63,
64, 65
malayanus 54
papillatus . 54,55,59,
61, 62,63, 65
papillatus 60
guadrangulus . 54
sp.  ? . 55
spelaeotes . 54
tuberosus 54,59, 60
weberi 54, 63
)



G—concld.

Gonionemus
hornelli
pelagicus
suvaensis

Grapsidae

Gryllocola

asiatica
gryllocola
tgryllotalpae
tindicus
Gryllophila
gryllophila
tkhehariae
skrjabini
*ovipolita
Gryllotalpa
africana

gryllotalpa
Gryllotalpidae
Gymnura
(Aectoplatea)
tentaculata
zonurus
(Gymnura)
micrura
poecilura

Gyrini

Gyrinidae

Gyrinus
convexiusculus

Halicreas

minimum

papillosum . .
Halitrephes

maasi .-
Halyzia

straminea . .

INDEX

Page

365

365

365

257, 258
37,43, 44,
45

46, 47
44, 45,47
43, 47
45, 46, 47
47, 48, 49
48, 49
47, 48, 49

50

50, 51

44, 46, 47, 48,
50
50

50

85
85

35

80.

16
13,15, 17

13
16

368, 371
. 368

. 386,371

312

Page
H-—concld.
Hammerschmidtiella 39
diesingi 39
Hapale 224
leucopus 24T
Haplochaetella 207, 210, 212, 213,
222
Haplorhine 223
Haplorhini 223
Hardella
thurgi 385
thurgii 384, 385, 386, 387"
thurji 385
Harmonia
billieti 327
Harriotta) _
indica T
Helgicirrha 374
madrasensis 355, 356, 371
malayensis 355, 356-
Hemigaleus
balfouri 7T
Heptranchias
cepedianus 76
platycephalus 76, 81
Holocephali 77
Homalopsinae 385
Hominoidea 250
Howascolex 208, 210, 212, 220,
221
Hydromedusae 339, 341, 343, 345,
347, 349, 351, 353,
355, 357, 359, 361,
363, 365, 367, 369,
371, 373, 274, 375
Hydrozoa 374
Hydrus'
enhydris . 391
Hyperoedesipus . . 295
Hypoprion
hemiodon . . 74, 82
macloti . . . 82
Hypsometopinae . 293-

( xiv )
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Page Page
!.c—-COnld [
Indriidae 230 Leis
Irene . dimidiata . 311,329
ceylonensis 352, 353, 354, 373 humeralis 329
palkensis . 352 dimidiate 329
Irenopsis Lemur 224
hexanemalis 351, 354 albifrons 227
Isopoda 293, 295, 379 catta 224
Isurus o 8
glauca 74,79 collaris . 22
untheri - flaviventer 227
& y fulvas 224, 227,
229, 230
albifrons 227
Jacchus collaris 228
penicillatus . 248 fulvus 227
pygmaecus . . 248 rufus 226
Jauravia - 335 (subsp. ? 228
limbata . 335 macaco 224,226
macaco
variegatus 225
Kachuga mongoz 222249' 222370’
dhongoka 384, 3383.; coronatus 230
kachuga 384, 386, mongoz 229
387 (sub. sp. ? 230
smithii 387 rubiventor 224, 230
tectum 387 rufus 226
Kuphus ? variegatus
mannii 5 variegatus 225
Lemuridae 224, 250
Lemurinae 224
Labeo Lemuriformes 224
dero 377 Lemuroidea 223, 224
Lacertilea 290 Lennogaster 207, 210, 211
Laodicea Leontocebus 224
fijiana 343 rosalia 245
indica 343, 370 Leptodius
indica 343 euglyptus 251, 253
undulata *quadrispinosus 251, 252
indica . 343 Leptomedusae 339, 343, 370,
Leidynemella 37, 39 371,374
fusiformis . . 39 Leuckartiara
panesthiae 39 octona 349
paracranifera 39 minor 342
tperiplaneticolag . 37,38 hoepplii 342, 370
( xy )
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L—-concld.
Leucophaea sp. . 41
Limnomedusae 339, 363, 364,
365, 371
Liriope
indica 368
tetraphyllia 368, 369, 371
Lissemys 388
punctata 387, 388
granosa 385, 388
Lorisidae 231
Loris . . 233
gracilis 233
lydekkerianus . 231
tardigradus 233
lydekkerianus 231
malabaricus 232
sub. sp. ? 232
Loris
bengalensis . 234
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A SYSTEMATIC ACCOUNT OF THE MOLLUSCAN WOOD
BORERS OF VISAKHAPATNAM HARBOUR

By R. NaGaBHUSHANAM, M .Sc., Research Scholar, Department of Zoologu,
Andhra University, Waltair
(Plate I)

INTRODUCTION

The first piece of life work on Teredinidae was that of Godfrey Selliust
Who wrote a treatise on the anatomy and habits of the shipworm.
Since then several accounts of these specialised molluscs have appeared
and a multitude of species have been described differing in minor mor-
phological characters. Among others reference may be made to the
important memoirs of Quatrefages?; to the series of reports issued
by a commission of the Royal Academy of Sciences in Amsterdam ; to
Hatschek’s® account of early development; and Sigerfoos’st
elaborate monograph on the structure and life-history of the Teredinidae.
In recent years the ravages of shipworms caused great disaster in un-
suspected localities, and at once their economic importance was realised.
Paul Bartsch®, a very well-known authority on Mollusca, proposed
a new system of classification of the shipworms which has become the
basis of all recent works. He published an elaborate monograph on
American shipworms (1922). In England, Dr. Calman® of the British
Museum, reported on molluscan wood borers. Lamy? described
the species of molluscan borers present in Paris museum and
Roch® and Moll those of the Berlin museum, Hamburg museum, British
and other museums. Sivickis® gave a detailed account of the
philippine shipworms and Edmondson!®. from Hawmii described
15 species of Teredinidae. From Australia, as long ago as 1894 Charles
Hedley' began an inquiry into the wood boring pests, especialiy the
molluscan ones, and a complete account of these forms was publisked in
1901. Later Tom Iredale® et al gave an elaborate account of the
Teredinidue of Port Jackson (1932).

! Sellius, G., Historia naturalis teredinis sew Xylophagi marini, tubulo-conchkoidia
speciatim Belgici (Trajecti ad Rhenum, Besseling) (1733).

? Quatrefages, A. de, Ann. Sci. nat. (3), XI (1849).

8 Hatschek, B., 4rb. Zool. Inst., Univ. Wien, III (1881).

¢ Sigerfoos, C., Bull. U. S. Bur. Fish [1907] (1908).

® Bartsch, Paul., Bull. U, 8. nat. Mus. CXXII (1922).

§ Calman, W. T., Proc. Zool. Soc. Lond. (1920).

?Lamy, E., J. Conchyliol. LXXI (1927).

# Roch, F., and Moll, F., Mitt. Zool, Mus, Hamb. XLIV (1929).
® Bivickis, P. B., Philip. J. Sci. XXXVII (1928).
1* Edmondson, C. H., Occ. Pap. Bishop. Mus. XVII (1942).

11 Hedley, C., The marine wood borers of Australisia and their work. Asstt. Assoc,
Adv. Sci., Rept. 8tb Meeting [1900] (1901).

"12 Tom Iredale, Johnson, R.A. and McNeill, F. A., Sidney Harbour Trust. (1932).
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From the above account it is clear that though considerable work
has been done on the systematics of marine borers in different parts of
the world, in India this problem has received only scant attention in
spite of the economic interest attached to such studies. The only work
on this subject is that of Erlanson! (1936) who published a preliminary
note on the common wood-boring organisms from Cochin harbour. The
details about the systematics of marine borers in India, therefore, remain
unexplored.

The present work was undertaken with a view to make a systematic
study of the molluscan borers attacking wooden piles at Visakhapatnam
harbour. In the course of my work I have come across ten species of
Teredo, one species of Bactronophorus, two species of Bankia and two
species of Martesia. The classification adopted for the mollusean
borers is after Paul Bartsch (1922).

VISARHAPATNAM HARBOUR

This work was carried out in Visakhapatnam harbour (Lat. 17" 41”
N; Long. 83’ 17-35" E) situated in a typical tropical coast. It is one
of the major ports of India located midway between the ports of Madras
in the south and Calcutta in the north. This is an artificial land-locked
harbour, approachied by a dredged channel 300’ wide, and designed to
admit sh'ps drawing upto 28" 6” and 550’ in length, at all times of the
year. The Vizag harbour receives the fullest benefit of the southwest
monsoons as well as some precipitation from the northeast monsoons.
The annual rainfall is about 45”, more than half of which falls in the four
months, from July to October.

MATERIAL AND METHODS

The wood-boring organisms were collected only during low tides when,
all the timbr jetties were fully exposed. Collections were started as soon
as the tide began to recede. Weekly collections were made throughout
the one year of study. Small bits of wood from the jetty logs were
opened with the help of chisel and hammer and the wood horers trans-
ferred into the collection bottles. It was found very difficult to collect
entire specimens of Teredo and Bankia except from logs of dismantled
jetties. It was, however, comparatively easy to collect Martesta as they
attack the surface layers of wood.

OrcANIsMS BORING INTO SUBMERGED TIMBER.
Family TEREDINIDAE
Wood boring bivalve molluscs with elongate bodies, only the anterior

portion of which is protected by the shell. Siphons furnished with twao
posterior calcareous structures, called pallets.

Genus Teredo Linnaeus
17568. Teredn, Linnaeus, Syst. Nat. 10th ed., p. 651.
1922. Teredo, Bartsch, Bull. U. S. nat. Mus. CXXII, p. 17.
Pallets are either paddle- or spoon-shaped. They may he distally
cupped or not.

1Erianson, E. W., Curr, Sci, IV (7), pp. 726-732.(1936),
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Subgenus Teredo Linnaeus

1768, Teredo, Linnaeus, Syst. Nat. 10th ed., p. 651.
1922, Teredo, Bartsch, Bull. U.S. nat. Mus. CXXII, p. 17.

Pallets paddle-shaped with the blade cupped distally terminating
laterally in sharp points. Four species of this subgenus occurin Vizag
harbour.

Teredo (Teredo) navalis Linnaeus

(Text-fig. 1. a, b.)
1767. Teredo navalis, Linnaeus, Syst. Nat, 12th ed., p. 1267.
1853. Teredo navalis, Forbes & Hanley, Brit. Moll. 1, p. 74.

1915. Teredo mavwalis, Gatliff & Gabriel, Proc. Roy. Suc. Victoria (n.s.)
XKVIIL, p. 117.

Shell sub-globular and white ; auricle small, sub-triangular, anterior
median area large in this type.

The basal portion of the blade of the pallet is calcareous, while the
distal portion is covered by a brown chitinous epidermis. Stalk is of
medium length and cylindrical.

Measurements.—Shell : length 4 mm. Pallets : total length 2:2 m.
of which 1 mm. belongs to the stalk.

Distribution.—Europe, from North Cape of Mediterranean ; South
Africa ; Atlantic coast of North America ; San Francisco Bay ; Australia.
In India it was previously recorded from Cochin harbour. Very commeon
in Vizag harbour.

Teredo (Teredo) parksi Bartsch
(Text-fig. 1. ¢, d.)
1921. Teredo (T'eredo) parkst, Bartsch, Proc. biol. Soc. Wash. XXXIV, p. 28.
1942. Teredo (Teredo) parksi, Edmondson, Occ. Pap. Bishop. Mus. XVII,
No. 10, p. 106.

The pallets are paddle-shaped with long slender stalk which is slightly
curved. Blade short, broad and excavated at the distal end, more deeply
on the convex outer surface than on the flattened inner fave. Dark
brown epidermis covers the blade nearly to its base.

Measurements.—Pallets : total length 4-9 mm. out of which 3.8 mm.
belongs to the stalk.

Distribution.—Hawaii, Samoa, Philippine Island ; very rare in Vizag
harbour.

Remarks.—Unfortunately I have not been able to get entire specimens

of this species and only the posterior end with the pallets have been
examined.

Teredo (Teredo) bartschi Clapp
(Text-fig. 1. e, f.)
1923. Teredo (Teredo) bartschi, Clapp, Proc. Boston Soc. mnat. Hist.

[XXXV1L, p. 33.

1942, Teredo (Teredo) bartschi, Edmondson, Occ. Pap. Bishop. Mus. XVII,
No. 10, p. 108.

Pallets spatulate in form, stalk slightly longer than blade and gtraight.
blade cup-shaped at extremity, distal two-thirds of the blade is covered
by brown epidermis. Calcareous portion of the blade dumb-bell shaped,
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Measurements.—Pallets : length of the stalk 0-8 mm. and length of
the blade 0:6 mm.

TEXT-FIG. 1.—& Tereav (2'eredo) navalis : outer face of the pallet ; b. Pallet of same,
fnoer view. c¢. Teredo (Teredo) parksi : Pallet outer face ; d. Pallet of same, inner face.
6. T. (Teredo) bartschi : outer face of the pallet; f. Pallet of same, inner face. g. 7'-
(Teredg) furcillatus : outer face of the pallet ; . Pallet of same, inner face. 1. 7. (Teredo-
thyra) mannis : outer face of the pallet ; j. Pallet of same, inner face. k. T. (Teredops)
diegensis : outer face of the pallet ; /. Pallet of same, inner face. m. T'. (Teredops) samoaen-
sis : outer view =f the pallet; n. Pallet of same, inner view. 0. p. T'. (Zopoteredo) trulli-
Jormis : outer face of the pailet ; p. Pallet of same, inner face. g. R. T. (Zopoteredo) irian-
gularss : outer face of the pallet ; ». Pallet of same, inner face. s. 7. (Teredora) thomosoni :
outer view of the pallet; ¢. Pallet of same, inner view. ¢ u. Bactronophorus thoracites:
outer face of the pallet. . Pallet of same, inner view. w. Bankia (Bankia) setacea :
outer face of the pallet ; z. Single cone enlarged. y. B. (Nausitora) excolpa : outer face of
the pallet ; z. Pallet of same, inner face.

Distributton.—Nawiliwii, Hawaii, Atlantic and Gulf coasts, from
South Carolina to Texas with the exception of southern tip of Florida ;
San Diego Bay ; rarely found in Vizag harbour.
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Teredo (Teredo) furcillatus Miller

(Text-fig. 1. g. h.)
1924. Teredo furcillatus, Miller, Univ. Calif. Pub. Zool. XXVI, p. 149.

1942, Teredo (Teredo) furcillatus, Edmondson, Occ. Pap. Bishop. Mus. XVII,
No. 10., p. 113.

Pallets with long stem and small blade, the distal portion of the
blade is deeply excavated on the outer and also on the inner face. The
important feature of the pallets is the absence of the dark periostracum
which is present in ' parks:i. Stalk slightly curved and cylindrical.

Measurements.—Pallets : stalk 2 mm. blade 1:3 mm.

Dystribution.—Samoa and Hawaii (Honolulu harbour) ; very rare in
Vizag harbour.

Subgenus Teredothyra Bartsch
1921. Teredothyra, Bartsch, Proc. biol. Soc. Wash. XXXIV , p, 26.
1922. Teredothyra, Bartsch, Bull. U.S. nat. Mus. CXXII, p. 22.
In this subgenus the pallets are doubly cupped at the terminal por-
tion.

Teredo (_Teredothyra) mannii (Wright)

(Text-fig. 1. 7. 7.)
1865. Kuphus? mannii, Wright, T'rans. Linn. Soc. XXV, p. 565.
1901. Nausitoria mannii, Hedley, Aust. Assoc. Adv. Scs. 1.

Shell rather large, the extreme anterior portion being covered by
a thick callus, median portion of the shell is wide ; the posterior part
forms a conspicuous auricle which fuses with the median portion so in-
timately that the line of fusion is not seen externally.

The pallets with a long stalk which is larger than the blade and is
somewhat stout and a little bit twisted. The stalk expands into a broad
blade-like portion which 1s deeply cupped. The cavity of the cup is
divided indistinctly into two portions ; it is flat on one side and convex
on the outer portion.

The siphons are long and free for most of their length.

Measurements.—Shell : length 85 mm. Pallets: total length 17-5
mm. stalk 9-6 mm.

Distribution.—Queensland, Australia ; very common in Vizag harbour.

Subgenus Teredops Bartsch
1921. Teredops, Bartsch, Proc. biol. Soc. Wash. XXXIV, p. 26.

Pallets not deeply cupped, calcareous portion of the blade elongate-
oval, partly covered by a heavy periostracum.

Teredo (Teredops) diegensis Bartsch

(Text-fig. 1. £, 1.)

1916. Teredo dtegensis, Bartsch, Nautilus. XXX, p. 48.
1922. Teredo (Teredops) diegensis, Bartsch, Bull. U.S. nat. Mus. CXXI1, P. 29.

1942, Teredo (Teredops) diegensis, Edmondson, Occ. Pap. Bishop, Mus. XVlil,
NO. IO.P. 130.
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Shell with numerous, fine closely spaced denticulated ridges on
anterior lobe. Auricle varies considerably in size.

Pallet with slender stalk which is slightly longer than blade. Stalk
cylindrical and somewhat tapering towards the base. Blade consists
of an oval calcareous portion, capped by an elongate periostracum ;
black in colour and typically excavated at the extremity. The two
elements of the blade can be easily separated without injury.

Mesurements.—Pallets : length 3-8 mm. out of which 2 mm. go to
form the stalk.

Distribution.—San Francisco Bay, Hawaiian Islands, Los Angeles
harbour, San Diego Bay. In India Erlanson reported this species as
occurring in Cochin harbour ; common in Vizag harbour.

Teredo (Teredops) samoaensis Miller
(Text-fig. 1. m, n.)
1924. Teredo samoaensis, Miller, Univ. Calif. Publ. Zool. XXVI, p. 149.

Pallets with a small stalk and broad blade. The stalk is cylindrical
and slightly curved. Blade distinguished into two portions just as in
T diegensis. The basal portion comprising about one half of the length
of the blade ; the blade is broadly ovate and calcareous ; the distal portion
is narrower and nearly straight sided. The blade is flattened in the inner
face. At the junction of the two elements of the blade the pallet is
encircled by a band of brown epidermis, which in some cases envelops
the distal portion.

Measurements.—Pallets : length of blade 1:8 mm. and length of stalk
1-2 mm.

Distributton.—Samoa ; Cochin harbour and very rarely seen in Vizag
harbour.

Subgenus Zopoteredo Bartsch
1923. Zopoterodo, Bartsch, Proc. biol. Soc. Wash. XXXVI, p. 26.
Calcareous portion of the blade semi-disc shaped or elongate ter-
minal border slightly concave.

Teredo (Zopoteredo) trulliformis Miller
(Text-fig. 1. o, p.)
1924. Teredo trulliformis, Miller, Unvi Calif. Publ. Zool. XX VI, p. 150.

Pallets with stalk of medium size, which instead of tapering towards
the end, becomes gradually expanded like the handle of a trowel. The
distal portion of the blade is covered with a dark epidermis and the ter-
minal border is slightly cupped.

Measurements.—Pallets : length of the blade 17 mm. and length
of the stalk 14 mm,

Distribution.—Hawaiian islands ; very common in Vizag harbour.

Teredo (Zopoteredo) triangularis Edmondson
(Text-fig. 1. g, 7.)

1942. Teredo (Zopoteredo) triangularis, Edmondson, Occ. Pap. Bishop. Mus.
XVII, No. 10, p. 126.
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Shell with anterior median area occupying } of the median area ;
auriole short, height about twice its length ; internally the auricle over-
laps the posterior median area in the upper part of the unior ; in the
lower part the junction is marked only by a raised ridge.

Pallets with stout stalk, tapering near the proximal end. Blade
flattened on the inner face, slightly convex on the outer surface merging
gradually into the stalk proximally and broadening distally. The
blade almost looks like a triangle and hence the name.

Measurments.—-Shell : length 4 mm. Pallets : length of the blade 2-2
mm. length of the stalk 1-8 mm.

Distribution.—Hawaiian islands ; only one specimen was collected
in Vizag harbour.

Subgenus Teredora Bartsch
1921. 7Teredora, Bartsch, Proc. biol. Soc. Wash. XXXIV, p. 26.
In this subgenus the auricle is so placed upon posterior median portion
that half of it projects as a shelf inwardly and the other half outwardly.
Pallets spoon-shaped.

Teredo (Teredora) thomsoni Tryon
{Text-fig. 1. s, ¢.)
1863. Teredo thomsoni, Tryon, Proc. Acad. nat. Sci. Philad. p. 280.

Shell large, slightly black in colour on the outside. The anterior
part is separated from the posterior median part by a straight line.
The anterior part bears the dental ridges which in this type exceeds 50
in number. The posterior part forms a small auricle which is obliquely
placed. The auricle projects as a shelf over the posterior median portion.

Pallets with short stalk which is subcylindrical ; blade convex on the
outer side and concave on the inner side. Inside of the blade is smooth
and shows a rib running through its centre very much as if the stalk
portion extends towards the tip through the pallet. At the tip of the
blade on the convex side there is a small depression.

Measurements.—Shell : 9 mm. Pallets : length of the blade 8 mm.
length of the stalk 1-6 mm.

Distribution.—American waters. Very common in Vizag bharbour.

Remarks.—This species occurs in large numbers in this harbour.
Every log of wood is attacked by this form. The largest form so far
collected measured about 131 mm. in length.

Genus Bactronophorus Tapparone-Canefri
1877, Bactronophorus, Tapparone-Canefri, Ann. Mus. Stor. Nat. Genoa. I1X.
1928. Bactronophorus, Sivickis, Philipp. J. Sci. XXXVII, No. 3, p. 289.
Pallets large, stilt-like, from the distal end of the pallet springs a
long flat blade-like style.

Bactronophorus thoracites (Gould)
(Text-fig. 1. u, v.)
1856. Teredo thoracites, Gould, Proc. Boston Soc. nat. Hist. VI, p. 15.
1865. Calobates thoracites, Wright, Tranc. Linn. Soc. XXV, p. 564.

1877. Bactronophorus thoracites, Tapparoue-Canefri, Ann. Mugs. Stor. Nat,
Genoa. IX, p. 290.
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Shell comparatively large, sub-globular and somewhat black in
colour. The anterior part is wider than the posterior and bears the
usual denticulated ridges, of which 120 can be counted in the type ;
the umbone is hidden from view, as it is covered by the shelf. Project-
ing downwards from the umbone is a well-developed flattened blade
which extends to 1/3 of the distance towards ventral knob ; the ventral
knob is large.

Pallets stilt-like, long and stout ; the style which is projecting from
the distal end of the blade is flat and smooth on the inner surface and
slightly convex on the outer. The outer surface is warty.

The two siphons are united throughout their length except at the
terminal portion where they are separated. The tips of the siphons
are black in colour ‘and from their surface project small papillae-like
structures.

Measurements.—Shell : length 17 mm. Pallets: length of blade 17
mm. and length of stalk 11 mm.

Distribution.—Burma, Singapore, Western Australia, Dutch New
Guinea, Elphinstone Island ; only found in fisherman’s boats at Vizag.

Remarks.—It is interesting to observe that this form was found only
attacking the logs of the catamaran (country craft of fishermen) and
were not found in the wooden piles of the jetties. The largest specimen
collected measured 28 cm. in length.

Genus Bankia Gray.
1840. Bankia, Gray, Synop. Brit. Mus. p. 76.
1922. Bankia, Bartsch, Bull. U.S. nat. Mus. CXXII, p. 7.
The pallets consisting of a series of cone-in-cone structures wi.ich
give them the appearance of the ear of wheat.

Subgenus Bankia Gray.
1840. Bankia, Gray, Synop. Brit. Mus. p. 76.
1922. Bankia, Bartsch, Bull. U.S. nat. Mus. CXXII, p. 7.
The distal ends of the cones terminate in a thin membrane which
is fimbriated at the free margin.

Bankia (Bankia) setacea Tryon

(Text-fig. 1. w, z.)

1863. Xylotrya setacea, Tryon, Proc. Acad. nat. Sci. Philad., p. 144.
1922. Bankia (Bankia) setacea, Bartsch, Bull. U.S. nat. Mus. CXXIL., p. 7.
1927. Bankia (Bankia) setacea, Hill & Kofoid, San Frans. Bay Mar. PUl.

Comm. Final Report.
Anterior lobe of the shell is relatively small. It bears the usual
dental ridges which expand slightly fan-shaped from the anterior margin
to the posterior terminatior : auricle is of medium size.

The pallets form plume-like elements composed of a series of cup-in-
cup structures which project at the lateral margin in the form of strong
arms. Each cup is covered by u thin brown periostracum which is
faintly fimbriated. Since all the specimens collected are small in size
the pallets are slender with thin stalks,
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Measurements.—Pallets : length of blade 54 mm. and length of stalk
4-8 mm.

Distribution.—Pacific coast : Cochin harbour, very common in Vizag
“harbour.

Subgenus Nausitora Wright
1864. Nausttora, Wright, Trans. Linn. Soc. Lond. XXIV, p. 51, pl. 46.
1922, Nausitora, Bartsch, Bull. U.S. nat. Mus. CXXII, p. 12.
1932, Nausitora, Iredale, Sydney Harbour Trust.

Pallets consisting of a series of cone-in-cone elements which are not
entirely free at their ends, but fused on the exterior surface.

Bankia (Nausitora) excolpa Bartsch
(Text-fig. 1. y, 2.)

1922. Bankia (Nausitora) excolpa, Bartsch, Bull. U.S. nat. Mus. CXXIL p. 13.
1927. Bankia (Nausitora) excolpa, Hill & Kofoid, San Fran. Bay Mar. Pil.

Final Report.

Pallets asymetrical, the stalk being inserted to one side of the median
line. Cones almost fused on the outerside where they are covered by a
$hin periostracum. On the inside the blade shows a series of transverse
laminae, each alternating with a dark cord of periostracum.

Measurements.—Pallets : length of blade 8 mm. and length of stalk
b mm.

Distribution.—Gulf of California ; rare at Vizag.

Remarks.—It is curious to record this species only frcm the cata-
marans used by the local fishermen and not even a single form has been
collected from jetty logs.

Family PHOLADIDAE

Wood boring and rock boring bivalves ; the body is completely en-
closed by the shell ; there are no pallets.

Genus Martesia (Leach) Sowerby

1824. Martesia (Leach), Sowerby, Gen. Rec. & Foss. Shell, Pt. 23, Pholas,
Pp. 2, 4.

Small bivalve molluscs of ovate or elongate-ovate outline broadly
gaping at anterior ventral end in the young stages, the gap usually
elosing in the adult life. The shell is provided with tkree accessory
pieces : protoplax, metaplax and hypoplax,

Subgenus Martesia (Leach) Sowerhy

1824 Mart:ria, Nowerby, Genera of Recent and Fossil Shells, Part 28 Pholas,
PP. 2, 4.
The members of this subgenus have a large more or less rectangular
protoplax, the outline of which is coarse and variously wrinkled.
17 8 1/66 2
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Martesia (Martesia) striata (Linnaeus)

(Text-fig. 2. @, b.)

1768. Pholas strita, Linnaeus, Syst. Nat. 10 ed., p. 669.
1818. Pholas calvata, Lamarck, Hist. Nat. Anim. S. Vert. V, p 446.

1945. Martesia (Martesia) striata, Bartsch and Rehder, Smithson. Mis. Coll.
CIV, No. 11, p. 4.

Shelf forming the posterior part of the inside of the protoplax is very
broad. The protoplax is broad and its outer surface wrinkled. The
inside, is concave, the anterior portion bearing a small incurved hook
while the cavity of the posterior half is covered by a shelf. The margin
of the protoplax is notched. The metaplax is narrow and long and marked
on the outer side by a wrinkled periostracum. The hypoplax is also
narrow and long and marked by transverse growth lines. Sometimes
the shell is variously twisted depending upon its association with fellow
borers. Sometimes the posterior portion is much more prolonged.

The largest specimen collected measured 421 mm. in length, breadth
at the base 16'4 mm.

Distribution.—Cosmopolitan.

IBXT f1a. 2.—a. Martesia (Martesia) striata : outer view of the protopla x; b. Proto-
plax of same, inner face ; c. M. (Diploplax) americana : outer view of the protoplax ¢
d. Protoplax of same, inner view,

Subgenus DipLopLAX Bartsch
1946. Dsploplaz, Bartsch and Rehder, Smithson. Misc. Coll. CIV, No. 11, p. 10.

Shelf forming the posterior part of the inside of the protoplax narrow;
Protoplax consists of two pieces.
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Martesia (Diploplax) americana Bartsch
(Text-fig. 2. ¢, d.)

Shell similar to M. striate but smaller ; the anterior basal gap is not
closed in the adult ; this gap being wide in this species. The protoplax
consists of two pieces and when the two pieces are approximated a
deep, wide V-shaped sinus is formed at the anterior end. The rest of
the protoplax is slightly rough and wrinkled. Metaplax and hypoplax
are very small and poorly developed ; in some forms the metaplax appears
to be absent.

The largest specimen collected measured 23 mm. in length and 12 mm.
in breadth at the base.

Distribution.—West coast of Florida ; very common in Vizag harbour.

SuMMARY

The observations on the molluscan wood boring organisms were based
on specimens collected at Visakhapatnam harbour for a period of one
year (1952-53). According to pallet morphology, ten species of Teredo,
one species of Bactronophorus, two species of Bankia and two species of
Mastesia are recorded. Out of ten species of Teredo, only four species,
viz., Teredo (ZTeredo) navalis, Teredo (Teredothyra) mannii, Teredo
Zopoteredo) trulliformis and Teredo (Teredora) thomsoni, appear to be
very common. Bankia (Bankia) setacea and Martesia (Martesia) striata
and Martesia (Diploplax) americana are also of common occurrence.

In general it may be stated that the marine structures in Visakha-
patnam harbour are subjected to great destruction by these borers.
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EXPLANATIONS OF PLATE 1.
1. Martesia striata.—Dorsal, ventral and lateral views,

2. Martesia americang.—Ventral view of the animal (above one)}
outer and iuner views of the shelle,

3. Block of wood in low tide showing pallets of Bankia sefacea pro-
fecting from its surface.

4, T. S, of Wood,—Central holes made by snipworms and peripheral
ones by Martesia,
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Martesia striata (Linn.), Martesia americana Bartsch, pallets of Bankia setacea
Tryon, and a log of wood showing holes.



ON A COLLECTION OF GYRINIDAE (COLEOPTERA) IN THE
ZOOLOGICAL SURVEY OF INDIA, WITH THE DESCRIPTIONS
OF TWO NEW SPECIES

By T. G. Vazirani, B.Sc. (Hons.), Zoological Survey of India, Calcutta

To almost everyone making aquatic collection, the wriggling beetles
(Gyrinids) are familiar for their gyrating mode of locomotion and the
way they form schools or colonies on the surface of quiet or slow moving
water near the vegetation or under shade of large stones. Hatch?
inferred from the materials studied by him that the adults formed
two ecological groups : among the Indian genera, Aulonogyrus, Gyrinus
and most Dineutus fall under the first group thought to inhabit standing
water, while Orectochilus and certain species of I)ineutus belong to the
second group which inhabit streams. I have, however, collected Gyrinus
and Orectochilus in the waters of the same stream not very far from each
other. It is generally agreed that their natural food consists of animals
swimming on water, most probably mayflies and similar insects which
spend their life over water and fall in water accidentally. They have
not been observed to catch animals in water and feeding is said to
take place only at the surface. In captivity they have been fed on a
variety of food including some vegetation, freshly killed and disabled
animals, raw meat, live mealy-bugs, bread and cracker crumbs, etc. ;
in each case it seems necessary that the food should float.

The present account deals with the material of Gyrinidae collected
by the staff of the Zoological Survey of India from tivae to time since
1923, the earlier materials having been the subject of study by Ochs?

Two species appear to be new and have heen described in the follow-
ing pages. The rest of the material is referable vo well known species
and do not call for comments, except for remarks on the geographical
distribution in the case of a few species.

Orectochilus orissaensis, sp. nov.

Form elongate, oval, moderately convex, a little more attenuated
posteriorly than anteriorly. Head black excopt for the yellow labrum,
pronotum and elytra black with lateral border yellow. Under surface
reddish brown ; legs, anal sternites and epipl~urae yellow.

Labrum semicircular, less than twice as wide as long, finely punctate,
with long yellow cilia in front. Head finely granulose at the frons and
clypeus. Pronotum finely punctate, anterior margin convex in {he
middle and concave below the eyes forming an acute angle with the

1 Hatch, M. H., Bull. Brooklyn Ent. Soc. XX, pp. 101-104 (1925).

2 Ocks, (3., Rec. Indian Mus. XXVII, pp. 193-204 (1925) ; XXXT, pp. 241-249, 260-
262 (1929), Catalogpe of Indian Insects, Part 19—Gyrinoidae, pp. 1-89 (1930),

[ 13 ]
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lateral margin Pubescent margin on the pronotum not so broad pos-
teriorly, dilated anteriorly, extending upto the middle of the eye, inner
margin of the pubescent area concave. Scutellum small and triangular.
Elytra (text-fig. Id) convex, slightly obliquely truncate apically, sutural
angle almost a right angle, apical angle sub-obtuse, not rounded, pointed.
Pubescent area on the elytra narrow anteriorly, suddenly dilating into a
lobe directed upwards and inwards at about a point one-third from the
posterior end of the elytron, inner pubescent margin beyond the lobe
deeply concave, touching the suture at the apex. Anterior tibia of
male sub-parallel, narrowing posteriorly, anter.or tarsus dilated almost
as broad as the tibia but shorter than the latter.

Aedeagus (text-fig. Ic) a little longer than three-fourths of the length
of the parameres, broad at base, narrowing towards the apex, a little
constricted sub-apically.

Size.—Male, length 46 mm., width 2:2 mm.; Female, length 4-6
mm., width 2-2 mm.

Type-specimens.—Holotype, No. 9657/H4, India: Chahala nulla,
Simlipal Hills, Mayurbhanj dist., Orissa, 8. 11. 1951 (B. Biswas. Coll.).
Allotype, No. 96568/H4, same particulars as holotype.

Paratypes, 19 exs. No. 56569/H4 to 9677/H4. Same particulars as
holotype.

Remarks.—This species closely resembles 0. andamanarum in general
appearance, size and the character of the bright yellow labrum. Both
the species are characterised by having one lobe of the elytral pubescence,
which is small and rounded in O. andamanarum, while it is rather elon-
gate, directed upwards and inwards in the present species. Posterior to
the lobe, the inner margin of the elytral pubescence is comparatively
nuore concave in the present species than in O, andamanarum.

rechtochilus ribeiroi, sp. nov.

Form oblong, elongate, moderately convex. Head and pronotum
black. Elytra dark brown. Undersurface dark brown, epipleurae, legs
and anal sternites reddish brown.

Labrum semielliptical, coarsely punctate and with long yellow cilia
in front. Head finely granulose at the frons and clypeus. Pronotum
finely punctate, anterior margin minutely convex in the middle, concave
below the eyes forming an acute angle with the yellow lateral margin.
Pubescent margin broad posteriorly, slightly dilated anteriorly, reaching
about the middle of the eye. Scutellum small and tiiangular. Elytra
(text fig. le) convex, sligntly obliquely truncate posteriorly, outer aplcal
angle prominent and pointed; sutural angle minutely pointed.
Pubescent margin on the elvtra sufﬁclently broad, almnst uniformly wide
in the antenor une-third ; inner marg:n undulately dilating, bilobed and
meeting the susuve at the posterior quarter ; anterior lobe convex bevond
which the inner pubescent margin is slightly obliquely directed back-
wards to the suture ; posterior lobe much smaller than the anterior one
(rounded in the 1ale and angular in the female), situated a little anterior
to vhe pnsterior one-third. Male anterior tibia sub-parallel, broadened
anteriorly, anterior tarsus dilated.
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Aedeagus (text-fig. 1a) constricted in the middle one-third, narrowing
towards the apex and rounded at the tip equal to four-fifth the length of
the parameres.

Size.—Male, length 6:0 mm., width 7-5 mm. Female, length 6-8
mm. width 2-8 mm,.

Type-specimens.—Holotype, No. 9678/H. India : Brahmani river,
Bengal, 7-8. 11I. 1931 (8. Ribeiro Coll.).

c.

e

TrxT1-F16. 1.—a. Male genitalia of Orectochilus ribeirot ,8p. nov.; b, Male genitalia of
O. haemorhous Reg. ; c. Male genitalia of O. orissaensis, sp. nov. ;& Elytron of Orertochilus
orissaensis, sp. nov. ; e. Elytron of O. ribeiroz, sp. nov.

(Dotted portion on elytron indicates pubescent area).

Allotype,—No. 9679/H4. Same particulars as holotype,

Paratypes,—10 exs. No 9680/H4 to 9689jH4. Same particulars as
holotype.

Remarks.—This species closely resembles O. »ifsemai in shape and
size but can be easily distinguished from it by its characteristic elytral
pubescence. There is also a marked difference in the andeagus of the two
species ; in the case of 0. ritsemas the aedeagus (text fig. 1b) is almost
uniformly wide, not constricted in the middle as in the present species.
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LIST OF SPECIES WITH LOCALITIES

Name of the species Localities
Tribe ENHYDRINI _
1. Dinewtus spinosus (Fabr.) BIHAR : Morel river, near Burhait, Santal Parganas,

26. 11. 1938 (H. S. Rao & H. A. Hafiz).

BENGAL : Teesta river, Darjeeling Dist.,—X. 1931
(S. L. Hora).

2, D. unidentatus Aube . BIHAR : Kusma, Santal Parganas, 28. II. 1938,
(H. S. Rao & H. A. Hafiz) ; sta. 12, Dist. Hazaribagh,
30. X. 1928, (M. Sharif);

BENGAL : Calcutta, 25. VII. 1950 (7. G. Vazirani) ;

EASTERN GHATS: sta. 584, Cuddapah Dist.,
29. VII. 1929, (H. S. Pruthi); Yercaud, 4600 ft.,
Shevaroy hills, 2-15. VI. 1929 (H. 8. Pruths);

SIND : sta. 9, Hat river Karachi, 19. XII. 1927,
(B. Prasad & B.,N. Chopra).

Remarks on disiribution.—1t is a widely distributed
species and has been recorded from India, Ceylon,
Burma, Malaya Peninsula, Java, Tonkin, East
Indies, Annam and China. Ochs (1930), considers
Karachi as doubtful within the range of its dis-
tribution, the present specimens mentioned above
confirm the occurrence of the species in Sind.

3. D. sndicus Aube . . BENGAL: Kalimpong, Darjeeling Dist. 29. 1. 193],
(S. L. Hora).
BIHAR : Morel river, Santal Parganas, 23. XI.
1938, (H. S. Rao & H. A. Hafiz) ; Gurmani river,
Santal Parganas, 29. 1. 1931, (H. 8. Rao & H. A
Hafiz) ; Parasnath hills and Ranchi Survey,—IV.
1948, (Sinkha & Nath); ORISSA : sta 5, Mayurbhanj
Dist., Simlipal hills, 11. II. 1951, (B. Biswas);
PUNJAB : sta. 3, Simla Hills, 23. VI. 1923 (S.L.
Hora) ; RAJASTHAN: Rajputana Survey,— I1I.
1948 (K. S. Pradhan) ; BOMBAY : sta. 2, Gokak,
Belgaum Dist., — XI. 1928, (B. Prasad & H. 8.
Kao) ;
EASTERN GHATS: 6-15. VI. 1929, (H. S. Pruthi) ;
sta. 15, Palkonda hills, 20-26. VIII. 1929, (H. S.
Tride GYRININI Pruthi) ; sta. 16, 4600 ft., Shevaroy hills, 12. VI.
1929, (H S. Pruthi).

¢ Paragyrinus arrowi (Reg.) . PUNJAB: Kangra Valley, 2. VI. 1946, (S. L. Hora).
6. Aulonogyrus obliquus (Walk.) EASTERN GHATS: 15. VL. 1929, (H. S. Pruthi).

8. GQyrinus convexiusculus Mac. EASTERN GHATS: 3-5. VIIL 1929, (H. 8. Pruthi);
sta. 30, Chitteri, Salem Dist., 20—22. VI. 1929,
(H. 8. Prutkhi) ; sta. 63, Palkonda hills, 3. VIII. 1929
(H. 8. Pruthi); ORISSA : sta. 5, Simlipal hills,
Mayurbhanj Dist., II. II. 1951, (B. Biswas).
BIHAR : Chotnagpur, Ranchi, Hesal, 19. JIIIL. 1951,
(A. P. Kapur).

Tribe ORECTOCHILINI
Y. Orecgchi{us semivestitus EASTERN GHATS: 6-15. VI. 1929, (H. S. Pruthi)
uerin.
8. O.oblongiusculus oblongiuscu- BENGAL : Teesta Valley, Darjeeling Dist., 14. VI.
lus Reg. 1934, (S. L. Hora); PUNJAB: Kangra valley,

6300 ft. 2. VI. 1936, (S. L. Hora).

9. 0, oblongiusculus parkers Ochs PUNJAB: sta. 4, Simla hills, 26. VI. 1923, (8. L.
Horu).

10. O. limbatus Reg. . o BIHAR : issmanior river, Ranchi Dist., — X. 1938,

(M. Sharif); Gurmani river, Santal Parganas

1998, (H. 8. Rao & H. A. Hafiz); Morel river

Santal Parganas, 1938, (H. 8. Rao & H. A. Hafiz) ;

gﬁ};) : Rihand river, Mirzapur, —. IV. 1947, (H. 4.
afiz).
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LIST OF SPECIES WITH LOCALITIES—contd.

Name of the species

Localities

Tribe ORECTOCHILINI—contd.

H. ‘0. cuneatus Reg.

12. 0. discifer (Walk)

13. 0. productus Reg.

14. O. orissaensis, sp. nov.

16. O. fletcheri Ochs
16. O. haemorhous Reg.

I7. O. ritsemai Reg.

18. O. ribeirot, sp. nov.

19. O. undulans Reg.

20. 0. gangeticus (Wied.)

21. O. spiniger Reg. .

22, 0. indicus Reg. .
28. 0. murinus Reg. .

PUNJAB : sta. 4, Simla hills, 26. VI. 1923 (8. L.
Hora) ; BENGAL : Teesta Valley, sta. 1, Teesta
3. 1I. 1953.

EASTERN GHATS: 2-15. VI. 1939 (H. S. Pruthi) ;
BIHAR : Parasnath hills and Ranchi Survey,—
1V. 1948, (Sinha and Nath).

Remarks on distribution.—It has been previously
recorded from Ceylon, Central India & Calcutta
by Ochs (1930). The present record confirms
its range of distribution to Northern India.

BENGAL : Brahmani river, 7-8. ITI. 1931 (S. Ribeiro).

ORISSA : sta. 2, Chahala nulla, Simlipal hills, Mayur-
bhunj Dist., 8. IL. 1951 (B. Biswas).

BENGAL : Brahmani river, 7-8. ITI. 1931 (8. Ribeiro).

. BIHAR: Xusma, Santal Parganas, 28. II. 1938
(H. S. Rao-& H. A. Hafiz) ; BENGAL: Brahman
river, 7-8. I11. 1931 (S. Rtbeiro).

. BIHAR : Morel river, Santal Parganas, 1938 (H. S. Rao
& H.A. Hafiz) ;U.P. : Ribhand river, Mirzapur, April-
May, 1947 (H. A. Hafiz) ; REWA STATE : Ner,
budda Survey, sta. 39. 2650 ft., II. 1927 (H. S.
Pruthi).

. BENGAL: Brahamani river, 7-8. III. 1931 (S.
Ribeiro).

U.P.: Rihand river, April-May, 1947 (H. A. Hafiz).
Remarks on distribution.—This is being recorded
from India for the first time. Its already known
distribution is from Tonkin.

BIHAR : Taljhari, Santal Parganas, 20. II. 1938
(H.S. Ran & H. A. Hafiz) ; U.P.: Rihand river,
Mirzapur, April-May, 1947 (H.A. Hafiz).

ORISSA : Simlipal hills, sta. 30, Mayurbhanj Dist.,
18. II. 1951 (B. Biswas).

Remarks on  distribution.—Regimbert! mentions
a female example from ‘“‘Inde” in Wehncke collec-
tion, referrable to this species. In the above
collection also there is a female example referrable
to this species. It has been recorded earlier from
Malacca, Cambodia, Cochin, China, Laos, French
Indo-China and Sumatra.

. EASTERN GHATS: 1929 (H. S. Purthi).

. BENGAL : Kalimpong, Darjeeling Dist., 29. I. 1931 ;
PUNJAB: sta. 4, Simla hills, 26. VI. 1923 (S.L.
Hora).
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NEW AND LITTLE KNOWN PSYCHODIDAE FROM BORNEO
AND THE MALAY PENINSULA.

By G. H. SarcrELL, The Museum, Dunedin, New Zealand:

Through the kindness of Mr, Paul Freeman of the British Museum,
I have been permitted to study the collection of Psychodidae made by
‘Mr. H. M. Pendlebury in British North Borneo and the Malaya Peninsula
between the years 1924 and 1935. The collection is not a large one but
is rich in new species and also contains many specimens of Nemopalpus
orientalis Edwards, hitherto imperfectly known from the unique $.
This species, and two species of T'rickopsychoda Satchell, are the only
described Psychodidae from this area. It is the purpose of this paper
to describe a further 12 species.

Nemopalpus orientalis Edwards
1928. Nemopalpus orientalis, Edwards J. F. M. S. Mus. X1V, p, 65

In searching through the collection I initially came upon a single
specimen of a male of this species. It is this specimen that has been
used in drawing up. the following description, and it thus constitutes
the allotype of the species. Just before my stay at the British Museum
was at an end, I found some 30 more specimens in a box I had overlooked.
I was not able to incorporate these into the description in the short time
left to me, but I managed to go through them and make sure that the
description given below is applicable to them. This species has thus
changed from being one of the least known and most poorly represented
of the genus, to one of the best represented species in museum collections.

Male.—Head, antennae and palps a light ochraceous-brown ; eyes
separated by width of 4 facets. Flagellum of antenna broken at tip,
but flagellar segments becoming progressively shorter (text-fig. 1a), the
first 1-7 times as long as the second ; ascoids paired on flagellar segments,
each a heart shaped to irregularly triangular sac (text-figs. 16 & o).

Thorax with long ochraceous hair ; mesonotum with a darker brown
lateral stripe ; wing (text fig. 1d) with venational characters typical of
old world representatives of the genus, R, 2:1 times as long as Ry+s,
r-m proximal to fo rking of M, +,; Sc ending at a level just beyond that
of forking of R,+;; stem of M,+, twice as long as r-m. Vestiture
uniformly ochraceous and hairy ; legs unicolourous.

Abdomen with a uniformly ochraceous vestiture lacking tufts and
odoriferous pockets. Hypopygium as in text-fig. le, the 9th tergite
almost twice as long as the cylindrical cercopod and thickly clothed
with long setae ; anal valve triangular, setose, almost as long as cercoped
Coxite a little longer than wide, style straight in basal three gquarters,

1Satchell, G.H., Proc. Roy. ent. Soc. Lond. B. XXIV pts. 3-1 (1955).

[ 19 ]
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then bending to a blunt apex carrying a circular depression containing
three small setae ; ventral side of style apex narrow and flat, bearing
a row of 3 or 4 small setae ; inner face of style (text-fig. 1f) covered with
numerous long straight setae with serrulate ends, densely clustered
at base of style. Aedeagus (text-fig. le) consisting of a pointed sheath
enclosing a sclerotized hollow internal structure which is swollen proxi-
mally and communicates with the wrinkled sclerotized sperm duect;
no parameres present.

Allotype 3.—Fraser’s Hill, 4,200 feet, Pahang, Malay Peninisula,
30. V 1932. The allotype comes from the same district (Pahang) as
the type, but not from the same locality (Cameron’s Highlands).

TExT-F1G. 1.—Nemopalpus orientalis Edwards.

a. Basul flagellar segments; b. A flagellar segment showing ascoid; c. Ascoid ;
d. Wing ; e. Hypopygium (lateral view ) ; f. Style from inner side.

The species shows affinity with the old world species of the group
{Faircnild!) particularly with Bruchomyia edwardsi Tonnoir, and
Nemopalpus capensis Edwards. In the wing R, is longer than R,+3,
R, is at the wing tip, and r-m is proximal to the medial fork. In addition,
the & genitalia are similar, with simple undivided cerci and styles, and
a symmetrical aedeagus lacking parameres. The heart-shaped to
triangular ascoids are reminiscent of new world species but ascoids have
not been described for all the old world species and the peltate and
discoidal type may be of wider distribution.

T \Fairchild, G.B. Ann. ent. Soc. Amer. XLV, p. 261 (1952).
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Genus Brunettia Annandale

The genus Bruneftia Annandale! even in the revised form
proposed by Freeman® is not entirely satisfactory and as more
species are described it becomes clear that a number of distinct segregates
are involved. The change from a hairless to a hairy wing membrane
is one that has probably occurred in a number of lines, and at present
any hairy winged Psychodinae fly that does not fulfil the diagnosis of
T'richopsychoda Tonnoir, is placed in Brunettia. As I intend to revise
the genera of recent Psychodinae in a later paper I will not discuss it here.
It is, however, clear that the three species B. {riangulata, sp. nov., B.
pendleburyi, sp. nov., and B. brevifurca, sp. nov. are closely related to
the type species B. superstes Annandale, and to such species as B. bifor-
mis Edwards (which also occurs in Malaya) and B. albonotata Brun.
This section of the genus is primarily Indo-malayan in its distribution,
only the last species having acquired a cosmotropical distribution owing
to its semi-domestic association with man. In this section of the genus
the eye bridges are normally developed, the antennae are 15-segmented,
the flagellar segments are eccentric, the ascoids are curled, the wing is
often much broadened, and some or all of the retinaculae in the 3 are
racket-shaped.

The species B. longipalprs, sp. nov., B. tormentosa, sp. vov., and B.
alternata, sp. nov, though known ouly from the §'s, are more closely
related to the B. splendens Tonn.—B. gloriosa Tonn. species group.
Here the eye ridges are widely separated, the antennae are 16 seg-
mented, the flagellar segments are symmetrical, elongate, and appear
to have a distinct collar around the neck, the ascoids are straight or
slightly bent, the wing is usually ovolanceolate, and the retinaculae,
though of diverse shapes, are not racket-like. Quates® has pub-
lished a description of a species B. nitida from N. America which belongs
in this group, so it is evidently of wide distribution.

The species B. anomala does not obviously belong to either of these
segregates. Its antennae are reminiscent of some species of Telmatos-
copus and even the hairing of the wing membrane is very incomplete
and extends only round the periphery of the wing,

Brunettia triangulata, sp. nov.

A black species with white spots at the vein tips very similar to
B. albonotata Willist. but with broader wings.

Male.—A tuft of snow-white squamous hairs on eclypeus, and
brownish-black hairs on frons; eye bridges touching. Antenna 15-
segmented, scape (text-fig. 2¢) longer than wide, flagellar segments
eccentric, bearing paired, strongly curved ascoids on segments 3-13.
Palpi with first joint very small ; formula 1: 5: 5-8: 65.

Thorax with a vestiture of blackish-brown hairs anteriorly ; posterior
thorax rubbed. Allurement organ more extensively developed than
in B. albonotata Willist. extending ventrally (text-fig.-2b) and curving

1 Annandale, N., Rec. Indian Mus. V, p. 141 (1910).

¢ Freeman, P., Proc. R. ent. Soc. London, B, XX, p. 142 (1951).
3 Quates, L., Univ. Calif. Publ. Ent. X, No, 3, pp. 103-273 (1954)
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round the anterior spiracle, the portion ventral to the spiracle not as
great as the portion dorsal to it ; allurement organ covered with numerous
pores and flanked by a dense tuft of squamous hairs. Wing (text-
fig. 2¢) 2 mm. long, 1-7 times as long as broad, humeral region enlarged
but not sv extensively as to interrupt the line of curvature of the anterior
wing margin; R; at wing tip, medial fork after radial, with a well
developed pedicil : upper surface of wing with a predominantly hairy
vestiture, with scales intermixed over all but the apical sixth: lower
surface evenly covered with blackish-brown iridescent scales; on upper
surface small tufts of white scales at vein tips, overlapping onto the
unicolourous fringe ; alula tuft of rather short thick squamous hairs,
scarcely extending to level of base of Cu which is a well developed vein.
Legs black, tips of tibiae and metatarsi white.

TExXT-FI1G. 2.—Brunettia iriangulata, sp. nov.

a. Base of antenna ; b. Allurement organ; c¢. Wing ; d. Hypopygium ; e. Style
(drawn from a paratyped); f.Cercopod and anal valve.

Hypopygiup with 9th sternite much extended antero-posteriorly
in the mid-line to form a triangular lobe that extends posteriorly beyond
the level of the tip of the aedeagus (text-fig. 2a): style slightly curved
{text-figs. 24 and e), the apical half straight and parallel sided, not
sinuate ; aedeagus of two long slender pointed valves; parameres with
the spine sword-like, projecting considerably from the triangular base
and bent at an angle to it ; cercopods a little longer than Sth tergite,
bearing apically (text-fig. 2f) five or so rather strongly sclerotised
spatulate retinaculae ; more basally a group of narrow, straight, bluntly
ending retinaculae, and more basally still, 12 or so angulated racket-
shaped retinaculae of the usual type ; anal valve as in fig. 2f.

Type-spectmen.—13 paratype ; Fraser’s Hill, 4,200 feet, Pahang,
and Malay Peninsula, 22.V.1932 and 4.VII.1931.
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Remarks.—This species is one of a group of closely similar species,
and the wing is identical to that figured for B. atrisquamss Brunetti.
However, as the two sets of specimens of this species in the British
Museum collections have different genitalia and as Brunetti made the
description from a single J, it seems wisest to describe this species as
new rather than to link it with such an inadequately known species

Brunettia pendleburyi, sp. nov.

A black species with white spots on the wing margin, very similar to
B. triangulata, sp. nov. but with different genitalia and a less broadened
wing.

Male—Frons and clypeus with a black squamous covering ;
eye bridges touching. Antenna 15-segmented, scape bulging on inner
side, twice as long as broad, flagellar segments eccentric, bearing paired
strongly curved ascoids on segments 3-13. Palpal formula 1: 5: 5: 6.

TEXT-FIG. 3.—Bruneitia pendleburyi, sp. nov.
@. Allurement organ ; b. Wing ; ¢. Hypopygium ; d. Cercopod and anal valve

Thorax with a black vestiture of long squamous hairs. Allure-
ment organ (text-fig. 3a) extensively developed, surrounding anterior
spiracle so that portion below spiracle is equal to or greater than portion
above it. Wing (text-fig. 3b) 2:3 mm long, 1-7 times as long as broad,
humeral region enlarged so that anterior margin is broken into two
separate regions of curvature ; R; slightly below wing tip, medial fork
after radial, with a well developed pedicil ; Cu a very vaguely indicated
vein ; upper surface of wing with a predominantly hairy vestiture, with
scales intermixed over all but the apical sixth; ventral surface evenly
scaly ; on upper surface tufts of broad white scales present behind tips
of R;, Ry, Ry, My, M, and M, : tuft behind R, separated from it by
a distance equal to half that bétween the tips of R; and R, ; a less con-
spicuous tuft at tip making 7 in all ; alula tuft broadening out from base
to tip, extending beyond base of Cu.
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Hypopygium as in text-fig. 3c; the 9th sternite forming a rather
broad transverse bar sclerotised noticeably on the anterior margin;
9th sternite not reaching beyond tip of aedeagus; style almost straight
bluntly ended, the usual pair of preapical setae here at the very tip;
aedeagus of two slender pointed valves; parameres with the spine as
long again as the triangular base, sword-like and bent at an angle to the
base ; cercopods a little longer than the 9th tergite bearing apically
(text-fig. 3d) a cluster of 14 or so angulated racket-shaped retinaculae ;
anal valve as in Fig. 3d.

Type-specimen.—Type and only specimen ; Fraser’s Hill, 4,200 feet,
Pahang, Malay Peninsula, 5.VII.1931.

The species is named after Mr. H. M. Pendlebury who collected all
the specimens in this collection of Psychodidae.

Brunettia brevifurca, sp. nov.
A black species with a particularly broad wing in which Cu has been

TExT-F16. 4.—Brunetiia brevifurca, sp. nov,
a. Baso of antenna ; b. Wing ; ¢. Hypopygium ; d. Cercopod and anal valve,

Male.—Eyp bridges three facets wide, separated by a width of 3
facets but linked by a sclerotised band. Antennae broken off apically,
scape (text-fig 4a) one and a half times as long as wide, broadest half
way up, bearing a tuft of squamous hairs on inner side ; flagellar
segments with necks shorter than bulbs, ascoids apparently paired,
Palpal formula 1: 3-3: 3: 3.9,

Thorax Jacking any allurement organ. Wing very broad (text-fig. 4b),
3 mm long, 1-5 times as long as broad, radial fork very close to origin of
Ry+3 but after medial ; medial fork so close to wing base that its pedicil
is almost obliterated ; R below wing apex ; anal part of wing so expanded
that M, has the shape usually taken by Cu, bending posteriorly near
the margin, and Cu. which is rotated into a position almost at right
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angles to R;, is a very diffuse and indefinite vein that fades away before
the margin ; whole of wing membrane on both surfaces evenly covered
with short scales, with a few hairs intermixed near the margin on the
upper surface. Legs black, tibiae with a subapical ring of white scales ;
basal third and tip of metatarsi and whole of second tarsal joint white.

Hypopygium with style a little curved ; aedeagus (text-fig. 4c) sym-
metrical, bifid, the two valves ending in rounded tips; paramere with
the spine scarcely extending beyond the triangular basal piece and with
its axis a continuation of the axis of the basal piece; paramere only
a little longer than aedeagus; cercopod (fig. 4d) equal to 9th tergite,
with a terminal cluster of 40 or so racket-shaped angulated retinaculae ;
anal valve with a rounded posterior margin (text-fig. 4d).

Type-spectmen.—Type and only specimen ; Mt. Kinabalu, 5,500 feet,
Luma Luma, North Borneo, 17.1V.1924.

Brunettia longipalpis, sp. nov.

A species with very long palps and the wings evenly covered with
iridescent scales.

@. ad.

TEXT-FIG, 5.—Brunettia longipalpts, sp. nov.

a. Scape and pedicil; b. A medial flagellar segment with ascoids; ¢. Terminal
antennul segment ; d. Whole antenna ; e. Palp ; f. Wing ; g. Subgenital plate and
spermathecae.

@ Eyes with very short bridges, not extending beyond the
medial edge of the antennal socket, separated by a width equal to }
of the head. Antenna (text-fig. 5d) 16-segmented, 1-25 times as long as
wing width ; scape (fig. Ha) 1:6 times as long as wide, some long squa-
mous hairs present on inner side; flagellar segments (fig. 5b) like
narrow flasks, the neck perfectly distinct, but not very much more narrow
than the bulb ; apical segment (fig. 5c) with a conical tip bearing two
minute sensillae ; ascoids very long, almost straight, in pairs on segments
4-14. Palpi very long (figs. 5e and & are drawn to the same scale),
almost as long as antennae ; formula 1: 4: 1-8: 2,
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Wing {text fig. 57) 2-7 mm long, 2-3 times as long as broad, radial fork
before medial, very close to origin of R,+,, which is after apex of basal
cell ; R; very little above wing apex: Sc appearing as a triangular
sclerotization ; base of Cu much thickened ; wing inembrane above
and below, evenly covered with small iridescent scales. Legs with
a brown scaly covering. Apex of anterior and middle tibiae, base and
tip of metatarsi and dorsum of 2nd tarsal joints with a white scaly cover-
ing ; posterior leg with white scales on base and tip of metatarsi and
most of 2nd tarsal joint.

Abdomen with a brown scaly decumbent vestiture. Subgenital
plate with a deep medial indentation, as seen in the text-fig. 5g. Sper-
mathecae as in text-fig. 5g.

Type-specimen.—Type and only specimen ; Samairan, near Sandakan,
North Borneo, 15.VI1.1927.

This species is very closely related to B. splendens Tonnoir (1936)
of Central Africa.

Brunettia tormentosa, sp. nov.

Uniformly brown species with silvery-white tarsi and a brown
hairy wing.

TEXT-F1G. 6.—Brunettia tormentosa, sp. nov.

a. Medial flagellar segments ; b. Terminal flagellar segments with ascoids s
¢. Wing ; d. Subgenital plate ; e. Spermathecae.

Female.—FRrons and clypeus with tufts of long brown squamous
hairs. Xye bridges separated by width of 6 facets, their medial edges
projecting distinctly beyond medial edge of antennal socket. Antenna
16-segmented, 1:2 times as long as wing width ; scape 1-5 times as long
as wide, bearing 20 or so strong squamous bhairs on inner face;
flagellar segments (text-fig. 6a) with slender basal bulbs and -apical
necks, the neck with a distinct, more sclerotized, collar-like band around
it ; verminal segments (text-fig. 6b) unreduced, the 16th with a sensory
cone bearing two sensillae at the apex ; ascoids paired, almost straight
on segments 3-15, those on segment 16 replaced by a group of sensory
rods. Palpal formula 1: 19: 2-1: 1-9.
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Thorax with a uniformly brown hairy vestiture. Wing (text-fig. 6c)
29 mm long, 2:5 times as long as broad, the area of wing lying below
R; greater than that lying above it ; Ry at wing apex, origin of Ry},
at apex of basal cell, radial fork very little before medial, both near
base of wing ; wing membrane evenly covered on both surfaces by fine
brown hairs ; hairs on veins in the basal sixth of the undersurface rather
squamous in character. Legs covered with scales with a silvery-
white reflection, the apparent extent of the whiteness varying with the
light ; in diffuse light, apex of tibiae, metatarsi and all but last two
tarsal joints appearing silvery white.

Subgenital plate not deeply cleft medially, its greatest width two-
thirds of the distance from the anterior margin; spermathecae as in
fig. 6e, the capsules with a finely reticulate sculptured pattern.

Type-specimen.—Type and only specimen ; Fraser’s Hill, 4,200 feet,
Pahang, Malay Peninsula, 22.V.1926.

Brunettia alternata, sp. nov.

A brown species with white metatarsi and alternating black spots
and white spaces in the wing margins ; closely related to B. tormentosa.

TEXT-F1G. 7.—Brunettia alternata, sp. nov.
a. Wing ; b, Subgenital plate ;c. Spermathecae.

Female.—XEye bridges separated by width of 12 facets, their medial
edges scarcely projecting beyond the medial edge of the antennal socket ;
antennae and palpi incomplete but very similar to those of B. tormentosa ;
the flagellar segments each with a distinct collar around the neck.

Thorax with a brown vestiture. Wing (text-fig. 7a) 2:2 mm long, 2-5
times as long as broad, divided more nearly into two symmetrical
halves by Ry than is the case with B. tormentosa ; venation much as in
that species but radial fork equidistant between base of R,+5; and level
of medial fork ; veins and membrane evenly covered with brown hairs ;
a cluster of darker brown to black squamous hairs at each vein tip,
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membrane between adjacent vein tips occupied by a clear patch bearing
white hairs ; similar patches present algo behind the tips of R, and Cu;
fringe unicolourous apart from a few white hairs around wing apex.
Legs pale brown, metatarsi and first tarsal joint creamy white, the
remaining tarsal joints brown.

Subgenital plate as seen in the text-fig. 7b, the greatest width at the
level of the tips of the lobes ; spermathecae as in text-fig. 7c, the capsules
bearing a sculptured pattern of minute circular pits.

Type-specimen.—Type and only specimen; Negri Sembilan, near
Port Dickson, Malay Peninsula, 9.1.1935.

Brunettia anomala, sp. nov.

A pale brown species with long antennae and tufts of thick black
scales on the forks and at the vein tips.

Male.—Eye bridges 5 facets wide, separated by a width of 1} facets.
Antenna 16-segmented, 2-3 times as long as wing width; scape 1:7
times as long as broad (fig. 8a), flagellar segments with eccentric bulbs
(fig. 8b) and necks a little longer than bulbs in all except first flagellar
segment ; terminal segments with necks showing no reduction in length,

TEXT-FIG. 8.—Bruneitia anomala, sp. nov.

a. Base of antenna; b. A medial flagellar segment; c¢. Terminal antennal seg-
ment ; d. Wing, ghowing distribution of dark scales and hairs on wing membrane ;
e. Hypopygium ; y. Cercopod.

16 with an elongate apiculus twice as long as the bulb ; ascoids lost in
type but visible as flat leaf-like structures in unprepared fly. Palpal
formula 1: 2: 1-8: 2:3.

Thorax without allurement organ. Wing (text-fig. 84) 2-1 mm long,
2-4 times as long as broad, radial fork a little after medial, both after
level of tip of Cu ; R, well below wing tip ; origin of R,+; much before
apex of first basal cell. Vestiture of wing mainly light brown and hairy ;
groups of black scales present over bases of veins, over forks, and at the
tips of Sc, R;, R, Rj, My, M,, Mg, M, and Cu; a row of black scales
on R below fork and scattered odd scales amongst the norma! hair on
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Ry, Ryand M, ; patches of rather paler hair present over each vein tip ;
underside with tufts of black scales over vein bases, forks, and tips of So,
M, and Cu ; a peripheral band of hairs on wing membrane close to margin,
on both surfaces; remainder of wing membrane naked. Legs brown,
white rings at bases of metatarsi and first two tarsal joints.

Hypopygium with 9th sternite a simple curved band ; coxites (text-
fig. 8e) a little longer than broad, style longer than coxite, tapered,
almost straight, slightly hooked at tip ; aedeagus bluntly ending, not
projecting beyond the posterior margin of the 9th segment ; parameres
simple and pointed ; cercopod twice as long as 9th tergite, cylindrical,
little tapered, bearing a cluster of 14 or so retinaculae with fringed tips ;
anal valve an elongate triangle with a rounded tip.

Type-specimen.—Type and only specimen ; Bukit kutu, 3,500 feet,
Selangor, Malay Peninsula, 16.111.1931.

Genus Telmatoscopus Eaton

Of the four species of T'elmatoscopus present, T lanceolatus is of
interest as it is the first species of the subgenus Mormia Enderlein to be
found outside the Palaearctic region. Of the various subgenera of
Telmatoscopus that have been proposed, this is probably the most distinet
aud easily recognised. In the position of the origin of R,+,; and in
the presence of port-hole organs on the 3 antenna, T' lanceolatus is a typical
member of it. T retrobarbus is a curious species showing affinities with
the BEuropean T albomaculatus Wahlg. though the retinaculae are unique
in the genus. T. fuscinervis is quite the most ornately decorated species
in the genus, specimens of it standing out in the cabinet even to naked
eye inspection. The affinities of it, and of 7. candidus can not be surmised
as they are known only from @s.

Subgenus Mormia Enderlein

Telmatoscopus (Mormia) lanceolatus, sp. nov.

A small black species with lanceolate wings and a white space in
the fringe at the wing apex.

Male.—Eye bridges 3 facets wide, touching. Antenna 16-segmented,
broken at the 5th segment in type and only &, but calculated to be 2:6
times as long as wing width ; scape (text-fig. 9a) only a little longer than
wide, basal flagellar segments with very little neck, segments 3-5 (and
probably some subsequent to 5) with port-hole organs : apical segments
missing in type but probably similar to allotype. Palpi with a scaly
vestiture ; formula 1: 1-3: 1-4: 2-3.

Thorax with a black vestiture, no allurement organ present. Wing
(text-fig. 9c) lanceolate, 1:6 mm long, 3-3 times as long as broad ; radial
fork a little after medial, above tip of Cu; origin of R,+; well after
apex of Ist basal cell, R; below wing apex ; alula tuft very long and
pencil-like ; lying parallel with hind margin of wing; wing vestiture
blackish-brown apart from three tufts of decumbent hairs which are
white basally and black apically, lying just before tips of Cu, M; and R,
in each case terminating the rows of erect bairs on these veins; erect,
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hairs also present on R,, Ry, M, and M, ; wing fringe black with a white
space at the tip, extending from tip of R, to M, formed by hairs brown
in proximal third and white in distal 2/3rd ; underside of wing with hairs
replaced by broad scales in basal half. Legs unicolourous.

Hypopygium : coxite (text-fig. 9d) twice as long as wide, style as long
as coxite, tapering, pointed, slightly curved; aedeagus symmetrical,
bifid, flanked by pointed parameres the same length as the aedeagus;
cercopod (text-fig. 9¢) a little longer than 9th tergite, cylindrical, a little
tapered, bearing 5 spatulate retinaculae; anal valve an equilateral
triangle with rounded corners.

Female.—Similar to 3 but scales on underside of wing not broad, and
blending more gradually into normal hairs, the three white marks in
the wing disc more pronounced, alula tuft not as long asin §. Antenna

TrxT-F1G6. 9.—Telmatoscopus (Mormia) lanceolatus, sp. nov.

a. Base of antenna ; b. Tip of Antenna ; c. Wing ; d. Hypopygium ; e. Cercopod ;
J- Subgenital plate and spermathecae.

as seen in text-fig. 9b, segment 13 with a well developed neck, 14 with
a reduced neck, 15 sub-spherical, lacking a neck and 16 with a short
terminal apiculus ; ascoids V-shaped, in pairs on segments 3-14. Sub-
genital plate and spermathecae as seen in text-fig. 9f.

Type-specimens.—Type, allotype, 13 paratype ; Bukit kuti, 3,500 feet,
Selangor, Malays Peninsula, 19—20.VI.1926. 13 Paratype. Fraser’s
Hill, 4,200 feet, Pahang, Malay Peninsula, 20.V.32.

Subgenus Telmatoscopus Jung.

Telmatoscopus (Telmatoscopus) retrobarbus, sp. nov.

A brown species with white tufts on the wings and thorax.
Male.—Clypeus with a decumbent tuft of pale brown squamous
hairs, frons with an erect snow-white tuft. Eye bridges 4 facets wide,
separated by width of 3 facets. Antenna 16-segmented, 1-5 times as
long as wing width, scape 1:6 times as long as wide, scape and pedicil
with a covering of brown and white squamous bhairs; flagellar
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segments with eccentric bulbs, necks shorter than bulbs in basal segments,
longer than bulbs in more apical segments  (text-fig. 10a) ; last segment
with an elongate neck gradually decreasing in diameter and terminated
by a short apiculus; ascoids numerous, simple, arranged in almost
a complete circle (text-fig. 10a) of 18 or so in the basal segments to 12
or so in the apical ones, present on segments 3-16. Palpal formula
1:23:22: 27

Thorax with a vestiture of white erect squamous hairs; a trans-
verse band of brown hairs present in front of wing bases; no allurement
organ. Wing (text-fig. 105) 1-8 mm long, ovate, twice as long as broad,
R, at wing tip, medial fork a little after radial and above tip of Cu,
origin of R,+, before apex of 1st basal cell, which is longer than the
2nd ; vestiture of dark brown to black hair, with some white hairs present
on R,, R;and R,, constituting a white tuft and again on M;, M, and M,

" TexT-¥16. 10.—Telmatoscopus retrobarbus, sp. nov.

a. A medial flagellar segment ; b. Wing ; c. Hypopygium ; d. Style, from below ;
e. Cercopod, anal valve and 9th tergite.
constituting a second white tuft, the two tufts at the level of the tip
of R,; ill-defined white tufts at vein tips; fringe rather rubbed, but
unicolourous at least on anterior margin ; hairs at wing base, particularly
those on Sc, rather squamous. Tibiae with a broad white band in
proximal half not quite reaching base, and an apical white ring ; metatarsi
with some apical white scales.

Abdomen with anterior dorsal vestiture of long brown decumbent
hairs, flanked by uprising tufts of long squamous hairs that curl
over the dorsal surface of the abdomen. Hypopygium with coxites
(text-fig. 10c) broader than long. Style as seen in text-fig. 10d with
a ventrally arising spine half way along, which points anteriorly ; no tuft
of deciduous hairs on style, but an extensive one on coxite ; aedeagus
ymmetrical and bifid, dividing into two outwardly curved pointed
blades ; cercopods (text-fig. 10e) cylindrical, not tapered, 1-7 times
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as long as 9th tergite, bearing an apical cluster of 60-70 thread-like
retinaculae with minute bell-like tips (text-fig. 10f); anal valve
triangular, longer than wide.

Type-specimens.—Type, and paratype &; Negri sembilan, near
Port Dickson, Malay Peninsula, 9.1.1935 and 14.X11.1935.

Telmatoscopus fuscinervis, sp. nov.

A beautifully coloured species in which the creamy ground colour
of the wing is dissected by radiating rows of chocolate-brown hairs
along some of the veins.

Female.—Kye bridges 4 facets wide, separated by a width of 1 facet.
Antenna (text-fig. 11a), 16-segmented, 1-8 times as long as wing width,
scape 1-3 times as long as wide, flagellar segments (text-fig. 116) with
eccentric bulbs and long necks, terminal necks unreduced, the last

TexT-FIG. 11.—Telmatoscopus fuscinervis, sp. nov.

a. Antenna ; b. A medial flagellar segment with ascoid ; ¢. Terminal flagellar segment ;
d. Wing, showing distribution of brown hairs ; e.Subgenital plate and spermathecae.
(text-fig. 11c) with an apiculus twice as long as the bulb ; ascoids (text-
fig. 11b) in pairs on segments 3-16, each consisting of a radiating bunch
of 7-10 filaments. Palpal formula 1: 2: 2:3: 2-2,

Thorax with a creamy vestiture, some of the long hairs between the
wings faintly tipped with brown. Wing (text-fig. 11d) 2:5 mm long,
lanceolate, 2-4 times as long as wide ; R; at wing tip ; radial fork after,
medial fork before, level of tip of Cu; origin of R,+; before apex of
1st basal cell which is much longer than the second : erect hairs absent
on R,, R; and M,, confined to the stem of the radial fork and to a little
before this level on the other veins; wing vestiture creamy-yellow
in colour ; some diffuse brown hairs over bases of veins, a distinct trans-
verse,;fascia of brown hairs at level of medial fork, four lines of brown
hairs on R,, Ry, R; and M,, running across the distal half of the wing
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to the margin and constituting a pattern of great distinctness; fringe
oreamy with three brown spaces, a narrow one at wing apex, a broader
one at tip of M, and a very broad one extending from tip of Cu to wing
base ; a faint infuscation at tips of longer hairs in anterior fringe. Legs
light brown, the tarsi creamy white, a faint infuscation on the ventral
surface of the 1st and 2nd tarsal joints of the hind leg.

Abdomen with subgenital plate as seen in text-fig. 1le, distally
parallel sided and with an emargination of moderate depth ; sper-
mathecae lacking any sculptured patterning, strengthened by two heavily
sclerotised ridges, ovipositor short.

Type-spectmen.—Type and only specimen, Cameron’s Highlands,
Pahang, Malay Peninsula, 4,800 feet, 26.VI.1935.

Telmatoscopus candidus, sp. nov.
A black species with white tufts on the wing.

°° ab N

Q.
TExT-FiG. 12.—Telmatoscopus candidus, sp. nov,

a. Head showing eyes, palp and antenna base ; b. A medial flagellar segment ;
¢. Wing ; d. Subgenital plate, with spermathecae.

Female.—Eyes lacking all trace of eye bridges (text-fig. 12e), antenna
broken off at' 10th segment, but calculated to be 1-3 times as long as
wing width ; scape scarcely longer than wide, first flagellar segment
with little neck, remaining segments with a neck equal to the narrow
cylindrical bulb (text-fig. 11b); ascoids simple, paired, sinuate rods.
Palpal formula 1: 2-1: 1-7: 1:9.

Wing (text-fig. 11¢) 1-7 mm long, 2-5 times as long as broad ; radial
fork before medial, both well before tip of Cu; origin of R,+; on R,
well after apex of basal cell, R; at wing tip. Wing vestiture mainly
dark brownish-black, erect hairs present on R;, and on all veins except
R, ; some erect white squamous hairs scattered over bases of veing
and others aggregated into two circular patches in wing disc at level
of tip of Cu, one on Ry, R; and Ry, the other on M;, M, and M;; smaller
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erect white tufts a little before the tip of each vein except on Ry ; fringe
dark except for a white space from just before the tip of M,, to the tip
of M,. Legs dark brownish-black, the tarsi creamy-white except for
fore metatarsi, which are brown; a shadowy infuscation marring the
whiteness of the 2nd-4th tarsal joints of the hind leg.

Subgenital plate as seen in text-fig. 12d, the lateral margins with
a Tow of 8 or so, strong setae. Spermathecae as seen in text-fig. 124,
ovipositor of moderate length.

Type-specimen.—Type and only specimen, Fraser’s Hill, 4,200 feet,
Pahang, Malay Peninsula, 31.V.1932.

Genus Psychoda Latreille
Psychoda selangoriana, sp. nov.
An ochraceous-brown species with black spots at the vein tips.

TexT-F1a. 13.—Psychoda selangoriana, sp. nov,

a. Base of antenna ; b. A medial flagellar segment ; ¢. Wing ; d. Hypopygium ;
e. Cercopod and anal valve.

Male.—Eye bridges 4 facets wide, separated by width of 1 facet.
Antenna broken off at 11th joint, but calculated to be twice as long as:
wing width : scape (text-fig. 13a)1-4 times as long as wide, basal flagellar
segments with necks shorter than bulbs; equal to bulbs in medial seg-
ments (text-fig. 13b) ; ascoids Y-shaped. Palpal formula 1: 1-1: 1-1:
1-3.

Thorax with a rather dense vestiture of ochraceous-brown hair.
Wing (text-fig. 13¢) 2 mm long, 2-7 times as long as wide, radial fork
after medial, but before tip of Cu; erect hairs to tips of usual veins.
(absent on R;, M; and M,), some rather long white squamous.
hairs scattered amongst the erect hairs; others with a dark bronzy
reflection intermixed with them, the rows appearing as rather darker
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than the surrounding vestiture; a tuft of decumbent blackish-brown
hairs at each vein tip ; fringe unicolourous. Legs unicolourous.

Hypopvgium (text-fig. 13d) with 9th sternite a rectangular transverse
band rugose at the corners. Coxites twice as long as wide, tuft of usual
deciduous hairs here very limited in its extent ; style subequal to coxite,
straight, slightly hooked at tip; a single long seta near the base and
numerous small sensory setae along the length, but no lateral basal
tuft of deciduous lLairs. Aedeagus a simple median process with a
flatlened shelf-like extension on one side; paired lobular parameres
densely covered with recurved spiny hairs, articulating with aedeagus.
Cercopods 1-2 times as long as 9th tergite, tapering and slightly curved
(text-fig. 13e), bearing a single retinaculum one third as long as the
cercopod ; anal valve (text-fig. 13e) rounded in outline,.

T'ype-specimen.—Type and only specimen, Bukit Kutu, Selangor,
3,600 feet, Malay Peninsula, 20.1V.1926.

I am most grateful to Mr. Paul Freeman for permission to study the
collections of Psychodidae in the British Museum. I am also most
indebted to Dr. G. B. Fairchild of Panama for much helpful discussion.
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ON SOME NEMATODES FROM INVERTEBRATES

By KunwaAR SurEsH SINGH AND KrisENA PAL SiNen

Department of Zoology, The University, Lucknow

A large number of cockroaches and cricket moles were examined from
various localities near Lucknow and two new species from the former host
and three new and one already known species from the latter host were
recovered which are being described here. The diagnosis of genus Bul-
hoesia (Schwenck, 1926) is emended, and genus Mirzasella Basir, 1942
is considered a synonym of Gryllocola Basir, 1942 which is also emended.

Genus Leidynemella Chitwood & Chitwood, 1933

Leidynemella periplaneticolae, sp. nov.

Female.—(Text-fig. la, b). Length 2:13—2-945 mm., maximum breadth
0-245—0-295 mm. Lateral alae present from the base of the oesophagus
upto the anus i.e. $th of the posterior part of the body. The alae are
about 0-026 mm. wide and well marked off. I-IIT annulesare about
0-017 mm. wide, IV-VI annules are 0-025—0-026 mm. wide and the
annules posterior to the base of the oesophageal bulb are about 0-022
mm. wide and correspond to the lateral alae. The cuticle in the region
of the oesophageal bulb is rather smooth. Buccal cavity is prismoidal
and possesses cuticular thickenings at the base. Oesophagus 0-305—0-34
mm. long, consisting of: a corpus 0-185—0-215 mm. long and the
diameter of the anterior region (anterior corpus) is 0-026—0-028 mm. and
that of the posterior region (posterior corpus) is 0:066—0-069 mm., an
isthmus measuring 0-043—0:051 mm. long and 0-023—0-0256 mm. broad ;
and a valvular bulb 0-077—0:078 mm. long and 0-082—0-086 mm. broad.
The intestine is enlarged to form a cardia which has a greater diameter
than the oesophageal bulb. The nerve ring is present just behind the
posterior part of the corpus, 0:104—0-108 mm. from the anterior end.
The anus is 0-912—1:06 mm. from the posterior end. The tail is elonga-
ted and filiform. The vulva is 0-485—0-618 mm. from the anterior end or
anterior to the middle body exclusive of the tail. The excretory pore is
0-352 mm. from the anterior end and posterior to the base of the
oesophageal bulb. The vagina is long and directed posteriorly. The two
uteri are divergent. The eggs are oval (text-fig. 1c) and measure 0-073—
0-082 X 0-034—0:039 mm. When deposited, the eggs are segmented.
The two ovaries are present in the region of the vulva.

Male.—(Text-fig. 1 d, e, f). Length 0-931—1-08 mm., maximum
breadth in the posterior third of the body is 0:068—0-071 mm. Lateral
alae are absent. The cuticle is smooth anteriorly upto the valvular
bulb, but it is present posteriorly where it is 0-007—0-008 mm. wide.
The buccal cavity is small. The oesophagus is 0-14—0°149 mm. long,

[ 37 ]
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consisting of an anterior corpus measuring 0-060—0:0563 mm. long and
0-009—0-012 mm. wide, a posterior corpus almost of the same diameter
measuring 0-019—0-022 mm. long and 0:011—0-014 mm. wide, an isthmus
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TEXT-FIG, 1.—Leidynemella periplaneticolae, sp. nov,
a. Female ; b. Female, anterior end ; ¢. Egg ; d. Male ; e. Male, anterior end ; f. Male,

posterior end.

0:043—0-05 mm. long and 0-009—0-011 mm. wide, and a valvular bulb
0:026 —0-031 mm. long and 0-025—0-027 mm. wide. The anus is sub-
ventral. The tail appears to be attached as an elongated appendage,
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almost in the same plane as the body. When living, the worm is capable
of moving the tail appendage to the dorsal side, in which position it was
probably examined in the case of Leidynemella fusiformes Cobb, 1920.
The single testis is well developed and extends almost upto the excretory
pore, which is present much posterior to the base of the oesophageal bulb
and 0-211—0-233 mm. from the anterior end. One single spicule, 0-027—
0-03 mm. long. Caudal papillae are present: one pair preanal and
subventral, one pair adanal and subventral, and one single papilla post-
anal and midventral on the tail appendage.

Host..—Pervplaneta americana Linn.

Location.—Rectum.

Locality,~-Lucknow, India.
. Discussion.— The genus Leidynemella was created by Chitwood and
Chitwood (1933) to accommodate a new species L. paracranifera, and
the genus also included L. fusiformis Cobb, 1920, and L. panesthiae
(Galeb, 1878). The present form differs from these three gpecies in many

of the characters and can be differentiated according to the foﬂowmg
key :

KEY TO THE SPECIES OF THE GENUS Leidynemella

1. Vulva posterior to the middle of the body (exclusive of
tail) L. panesthiae.

Vulva anterior to the middle of the body (exclusive
of tail) 2

b

Lateral alae of female terminating as spinate process
both anteriorly and posteriorly ; annules not over

0-005 mm. L. fusiformis
Lateral alae of female not terminating in spinate proces-
ses ; annules much more than 0:005 mm. wide. 3
3. Annules 0-01 mm. wide near middle of body L. paracranifera.
Annules 0-02—0-022 mm. wide near middle of body L. periplaneticclae, sp. nov,

The male of Leidynemella periplaneticolae, sp. nov. closely resembles
that of Hammerschmidtiella diesingi (Hammerschmidt, 1838). The chief
difference between Hammerschmidtiella Chitwood, 1932 and Leidynemella
Chitwood & Chitwood, 1933, lies in the fact that the corpus in the latter ge-
‘nus possesses a distinct swelling in the posterior region. This distinction
is, however, well marked only in female specimens and in the male
specimens the distinction between the two is not so evident. Similar sexual
dimorphism is also present in H. diesingi. In the other species of Leidy-
nemella the corpus of the male is not well described : in L. paracranifera
Chitwood & Chitwood, 1933, the male is unknown ; in L. fusiformss Cobb,
1920, the ‘‘ oesophagus is not described ; presumably as in female ’ ; and
in L. panesthiae (Galeb, 1878) the corpus is not described and the male is
“‘ somewhat similar to that of H. diesingi’> In the present form how-
ever, the posterior part of the corpus though of the same diameter as
the anterior part, can easily be distinguished by a partition (text-fig 1le).
The males of both L. periplaneticolae, sp. nov. and H. diesings possess
similar anal papillae and a single spicule.

7A
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Genus Bulhoesia Schwenck, 1926 emended

Bulhoesia thapari, sp. nov.

Female.—(Text-fig. 2a, b). Length 2:323—2-53 mm., maximum
breadth 0-176—0-217 mm. Lateral alae absent. The first cuticular annule
is 0:017—0-018 mm. wide and the posterior annules are about 0-013 mm.
wide. The mouth opening is triangular, surrounded by eight small
labiopapillae and two circular amphids. The buccal cavity is almost
square and 0-014—0-015 mm. deep. The oesophagusis 0-451—0-481
mm. long, consisting of a corpus measuring 0-335—0-388 mm. long and
0034 mm. wide, an isthmus 0-030--0-031 mm. long and 0-:030 mm.
wide, and & valvular bulb 0-086 X 0-086 mm. The nerve ring is 0-215—
0-217 mm. from the anterior end and in the posterior part of the corpus.
The excretory pore is 0-559—0-5756 mm. from the anterior end and post-
erior to the base of the oesophageal bulb. The intestine is slightly enlarged
to form a cardia. The anus is 0-602 mm. from the posterior end. The
tail is elongated and filiform. The vulva is 1:226—1-348 mm. from the
anterior end or posterior to the midbody exclusive of tail. The vagina
is short, muscular and anteriorly directed. The two uteri are divergent.
The two ovaries are present anterior and posterior to the vulva. The
eggs are oval, 0-069—0-074 X0:043—0-049 mm. in size, and segmented
when deposited.

Male.—(Text-fig. 2¢, d). Length 0-874—1-264 mm., maximum
breadth 0-077—0-112 mm. The lateral alae are absent. The cuticular
annules are present near the anal region, about 0-004 mm. wide. The
buccal cavity is small and about 0-005 mm. deep. The oesophagus is
0-168—0-168 mm. long. The corpus measures 0-108—0-138 x0-014—
0-017 mm. The isthmus is 0-022—0-026 mm. long and 0-011—0-012 mm.
broad, and the valvular bulb is 0:035—0-04 mm. long and 0-036—0-042
mm. broad. The nerve ring could not be detected. The excretory
pore is present much posterior to the base of the oesophageal bulb and
in one specimen about 0-361 mm. from the anterior end. The anus is
0:146—0-155 mm. from the posterior end. The tail is much elongated
and filiform. The single testis is reflexed and reaches almost upto the
excretory pore. The anal papillae are distributed as follows: one pair
preanal and subventral, one pair postanal and subventral and one single
postanal and medial papilla. The spicule is single, 0:039—0-043 mm.
long.

Host.—Periplaneta americana Linn.
Location.—Rectum.
Locality.—Lucknow, India.

Drscussion.—The genus Bulhoesia was created by Schwenck (1926)
but it was made a synonym of Thelastoma by Travassos (1929) and
accepted by Chitwood (1932) and other workers.

A number of species of Thelastoma have been described from various
posts but only two species viz., Thelastoma indiana and Thelastioma ali-
garhica have been described from India. The species, which were
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described by Basir (1940), are respectively from Leucophaea sp. and
Periplaneta americana. Unfortunately males were not found in either
case and the description of the female specimens is not satisfactory and
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TEXT-F1G. 2.~-Bulhoesia thapari, sp. nov.
4. Female ; b. Female, anterior end ; ¢c. Male ; d. Male, postericr end.

also the author failed to distinguish the species. Chitwood (1932, p. 20)
divided the species of Thelastoma parasitic in Blattidae in two groups:
(a) those species having the ‘‘ excretory pore anterior to or at the same
level as the oesophageal bulb ; tail of female distinctly filiform "’ under
Thelastoma sensu restricto ; and () the rest of the species having the
*“ excretory pore posterior to the base of the oesophagus, tail of female
conical or attenuated *’ under Thelastoma sensu lato. To the latter group,
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to which the present species belongs, also belong Bulhoesia icemi Schwenck,
1926, B. magalhaesi Schwenck, 1926, and Thelastoma aligarhica Basir,
1940. The other species, Thelastoma indiana cannot, at present, be
assigned to any of these groups as the excretory pore in the species was
not observed and the male is unknown. The character of tail is not con-
sistent with the position of the excretory pore as in 7' aligarhica Basir,
1940, the present form and, according to Todd (1943), in B. icems Sch-
wenck, 1926 (syn. Thelastoma icemi Schwenck, 1926) the tail is filiform
though for the latter species the tail has also been described as attenuated
(Chitwood, 1932). It therefore seems necessary that the character of
tail be not used to distinguish between the two groups, Thelastoma sensu
restricto and lato, as done by Chitwood (1932).

The group Thelastoma sensu lato of Chitwood includes three species
and the male specimen was for the first time described by Todd (1943) for
B. icemt Schwenck, 1926 and now in the present form.

The females of Thelastoma aligarhica Basir, 1940 and those of Bul-
hoesia magalhaesi Schwenck, 1926, resemble very closely and hence
T aligarhica Basir 1940, must be considered a synonym of B. magalkaesi
Schwenck, 1926.

In Thelastoma, according to Chitwood (1932), the male possesses four
pairs of anal papillae, but in B. tcems Schwenck, 1926 (see Todd, 1943)
and the present form (the only two species of Thelastoma sensu lato
in which male is known) there are three pairs and two pairs and a single
papilla respectively. This character of possessing less than four pairs of
anal papillae and also having the excretory pore posterior to the base
of the oesophageal bulb are in contrast with the characters of Thelastoma
sensu restricto in which there are four pairs of anal papillae and also the
excretory pore is anterior to the oesophageal bulb. The choice, there-
fore before us is, either to neglect the characters of the tail, position of the
excretory pore and the number of the anal papillae and regard the species
as belonging to Thelustoma with no reservation or to restore the genus
Bulhoesia Schwenck, 1926. To the authors, the latter course seems to
be more convenient for the sake of classification and hence the genus
Bulhoesia Schwenck, 1926 is revived with the emended diagnosis as
given below.

Generic diagnosis.—Thelastominae ; Mouth of female surrounded by
eight submedian labiopapillae. Lips usually salient ; amphids as circular
openings. Oesophagus simple, cylindrical (corpus), followed by a distinct
isthmus and a valvular bulb. Excretory po1e posterior to the base of the
oesophageal bulb. Tail of female usually filiform, may be attenuated.
Vulva unear middle of body. Two ovaries; uteri divergent. Eggs
simple. Tail of male elongate and filiform, bearing less than four pairs
of anal papillae : one pair preanal and ventral, one pair postanal and
subventral and one pair postanal and ventral papillae present some dis-
tance from the cloaca. (The latter paiv may. be fused together to form
a single median papilla as in B. thapars,* sp. nov.) One spicule.

* The speoies is named in honcur of our teacher, Prof. G. §. Thapar.



1956.] K. 8. SineE & K. P. SineH : Nematodes from Invertebrates 43

KEY TO THE SPECIES OF THE GENUS Bulhoesia

1. Yemales more than 3 mm. in length; eggs almost .
spherical . . B. magalhaesi.

Females 2—3 mm. in length ; eggs nearly oval

2. Oesophagus of female 0-37—0°42 mm.long ; excretory
pore 0°:380—0+47 mm. from anterior end ; eggs 0-065— .
0:070 X 0-060—0°057 mm., unsegmented when deposited B. $cemi-

2

Oesophagus of female 0:45—0°48 mm. long ; excretory pore

0:056—0-058 mm. from anterior end ; eggs 0:069—
0:074 X 0:043—0°049 mm., segmented when deposited B. thupars, sp. nov,

Genus Gryllocola Basir, 1942

Gryllocola gryllotalpae, sp. nov.

Female.—(Text-fig. 3a, b). Length 1:948—2-185 mm.; maximum
breadth 0-228-—0-238 mm. Cuticle is striated in the anterior half, annules
0:012—0+014 mm. wide. Cervical and caudal alae are absent. Mouth
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TexT1-F1G6. 3.—Gryllocola gryllotalpae, sp. nov.
a. Female, anterior end ; . Female, anterior end, end on view ; c. Male, d. Male,

posterior end.

opening X-shaped, being surrounded by three slightly developed lips.
The labiopapillae could not be detected even under high power. Two
amphids present. Buccal cavity small and inconspicuous, about 0-016
mm. deep and broadly V-shaped. Oesophagus 0:026—0-031 mm. brcad.
The isthmus is almost absent and cannot be distinguished from the ccrpus.
The oesophageal bulb is valvular and measures 0-093X0-093 mm. The
nerve ring is 0161 mm. from the anterior end. The excretory pore is
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0:434—0-496 mm. from the anterior end, posterior to the base of the
oesophageal bulb, and possesses a well developed excretory bag.  The in-
testine is slightly enlarged to form a cardia, which is less broad than the
valvular bulb. The anus is 0-211—0-217 mm. from the posterior end. The
tail is short, conical and tapering. The vulva is 1-131—1-364 mm. from
the anterior end .. approximately 12/20—14/23 from the anterior end.
The vagina is short, muscular and directed anteriorly. The two uteri
are divergent. The two ovaries are present—one anterior and the other
posterior to the vulva. The eggs are oval, 0-0563—0-056 x0-030—0-031
mm. in size, segmented, and do not have any polar caps.

Male.—(Text-fig. 3 ¢, d). Length 1-071—1:397 mm., maximum
breadth 0:093—0-112 mm. Cervical alae absent, caudal alae present. The
cuticle is almost smooth. Buccal cavity comparatively large. The
mouth opening appears to be surrounded by three well developed lips.
Oesophagus 0-301-—0-31 mm. long. Corpus 0-202 mm. long, isthmus
0-016 X0-016 mm., and the valvular bulb 0-053—0-062 x0-049—0-053
mm. Nerve ring 0-190—0-202 mm. from the anterior end. The ex-
cretory pore is 0-357—0-434 mm. from the anterior end, posterior to the
base of the oesophageal bulb. Cloaca almost near the posterior end, on
the ventral side. Tail truncated. Caudal papillae consisting of one pair
of large ventral and preanals, one pair subventral preanals, one pair
ventral and preanals immediately anterior to the cloaca and one pair of
large subventral postanals, Testis single and reflexed. One spicule
0-025 mm long.

Host.—Gryllotalpa africana Beauv.
Location.—Rectum.
Locality.—Lucknow, India.

Discussion.—The genus Gryllocola was created by Basir in 1942 to
accommodate G. gryllocola from Gryllotalpa sp. The present species differs
from the type species, G. gryllocola Basir, 1942, in the size of the female
and the male worms, absence of cervical alae in both the sexes, size of
oesophagus in female, position of anus ard vulva in the female, large
eggs without polar caps ; position of nerve ring in male, position of the
anal papillae and size of the spicule.

In the male and female forms of the present species the lips are fairly
well developea, though not much in the female but can be distinguished
all tba same. The lips in the type species, G. gryllocola cannot be dis-
tinguished though in the female it is described as ‘‘ Oral opening pri-
smoidal with three inner cuticular projections, surrounded by eight
submedian labiopapillae >’ It seems that the “ three inner projections *’
are nothing but the slightly developed lips as present in the present
species. The labiopapillae could not be detected though examined very
carefully under high magnification.

The genus Mirzazella Basir, 1942, closely resembles the genus Gry-
llocola Basir 1942. According to Basir, however, the genus Mirzaiella
differs from Gryllocola in having three well developed lips, intestine forms
big cardia and the tail appendage is somewhat distinctly set off from
the body, the rest of the characters, being strikingly similar. In
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@. gryllocola, Basir could not observe the excretory pore, but in the
form described above the excretory pore is posterior to the base of the
oesophageal bulb whereas in Mirzaiella the excretory pore is anterior to
the valvular bulb. In the present species, which closely resembles
G. gryllocola Basir, 1942 in large number of characters, the lips are fairly
well developed, a character it shares with Mirzazella. Hence, the present
form shows characters shared by Gryllocola and Mirzaiella as described
by Basir, but it seems more probable that the genus Mirzasella is a
synonym of the genus Gryllocola. Unfortunately, no male of Mirzaiella
asiatica was recovered which alone would decide the issue. In case the
male of M. astatica bears out the above conclusion, the genus Mirzaiella
will be a synonym of Gryllocola, the latter genus having page precedence.
The generic diagnosis of the genus will be as follows.

Genus Gryllocola Basir, 1942, emended
Synonym : Mirzaiella Basir, 1942

Thelastomatinae : Mouth opening prismoidal surrounded by three lips
and eight submedian labiopapillae. Cervical and caudal alae may be
present. QOesophagus consists of an anterior corpus, isthmus and a val-
vular bulb. Intestine enlarged to form a cardia. Vulva about 2/3 from
the anterior end. Tail of ferale conical and tapering. Tail of male
truncated bearing three pairs of preanal and one pair postanal papillae.
Vagina directed anteriorly ; ovaries two ; uteri two, divergent. Kggs
oval, with or without polar caps. Spicule single. Parasites of Gry-
llotalpa sp. Type species : G. gryllocola Basir, 1942.

Gryllocola indicus, sp. nov.

Female.—(Text-fig. 4a, b,c). Length 1-948—2-328 mm. ; maximum
breadth 0-226—0-248 mm. The cuticle is annulated upto the bulb, the
first annule is 0-016 mm. in breadth, the rest of the annules upto the bulb
are 0:006—0-009 mm. in breadth, decreasing in width posteriorly. The
three lips are well developed and surround a triangular mouth opening.
Two amphids present, the labiopapillae could not be detected even after
careful examination. Buccal cavity 0-037—0-043 mm. deep and 0-025—
0-028 wide, cylindrical. Three chitinous teeth present at the base of the
buccal cavity. The oesophagus is 0-58—0-657 mm. long, consisting of a
corpus measuring 0-543 x0-037 mm. ; an isthmus 0-019—0-022 < 0-02—
0:025 mm. ; and a valvular bulb 0-:078—0:093 mm. Nerve ring 0-236—
0-295 mm. from the anterior end, in the anterior half of the corpus. Ex-
cretory pore 0-496—0-558 mm. from the anterior end, anterior to the
oesophageal bulb. Intestine dilated to form a big cardia, greater in
diameter than that of the oesophageal bulb. Anus 0-226—0-233 mm.
from the posterior end. Tail long and tapering appendage about 0-164
mm. in length. Vulva 1-311-—1:473 mm. from the anterior end or
approximately 60—66 per cent. posteriorly of the body. Vagina mus-
cular and directed anteriorly. Ovaries two, the anterior one reaching
anterior to the excretory pore and the posterior one posterior to the vulva.
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The two uteri are divergent. The eggs (text-fig. 4d) measure 0-056—
0-062 %0-034 mm. They are segmented.
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TExT-mG, 4.—Gryllocola indicus, sp. nov.
a. Female ; b. Female, anterior end ; ¢. Female, anterior end, end on view ; d. Egg.

Host.—Gryllotalpa africana Beauv.

Location.—Rectum.

Locality.—Lucknow, Indis.

Discussion.—The present form closely resembles Gryllocola asiatica
Basir, 1942 (syn. Mirzaiella asiatica Basir, 1942) in many points but
differs mainly in having three cuticular teeth at the base of the buccal
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cavity, size of eggs, absence of labiopapillae (it seems improbable that
they have been overlooked in the present form), small buccal cavity and
position of the vulva. Unfortunately, the type specimen of G. asiatica is
not available to us for study and hence it is difficult to decide the syste-
matic position of the present form, more so because the measurements
of @. asiatica available are apparently from one single female specimen,
the males being unknown both in @. astatica and the present form.

It so happened that a large number of hosts, Gryllotalpa africana Beauv.

ere examined but in all the cases, mixed infection was found and there
was some difficulty in classifying the male forms described here as Gryl-
locola gryllotalpae, sp. nov., since it could be described both with Gryl-
locola gryllotalpae sp. nov., as well as the present form. With the former
species the male resembles in having the excretory pore posterior to the
base of the oesophagus whereas it resembles the latter species, G. ndicus,
sp. nov., in having three well developed lips. But the male described
under Gryllocola gryllotalpae, sp. nov. resembles very closely the male
of G. gryllocola Basir, 1942, the authors feel inclined to classifying it under
Q. gryllotalpae, sp. nov. rather than with G. tndicus, sp. nov.

Genus Gryllophila Basir, 1942
Gryllophila khehariae, sp. nov.

Female.—(Text-fig. 5 a, b, ¢). Length 2-256—3-107 mm. ; maximum
breadth 0-342—0-409 mm. The I and II annules are very prominent
measuring 0-022 and 0-030 mm. respectively, rest of the annules anterior
to the bulb are less prominent, measuring upto 0:045 mm., and in the
rest of the body the annules are about 0-:032 mm. Buccal cavity small.
The oesophagus is 0-456-—0-49 mm. long, consisting of a corpus 0-:304—
0-335X0-034—0-036 mm.; an isthmus 0-046—0-062 x 0-036—0-037 mm.,
and a valvular bulb 0-093—0:099 %0:093—0:099 mm. The mouth
opening is irregularly pentagonal and surrounded by eight labiopapillae
and two amphids. The intestine is much enlarged to form a cardia,
greater in diameter than the valvular bulb. Nerve ring 0-226—0-236
mm. from the anterior end, situated at the posterior end of the corpus.
Excretory pore 1:054 mm. from the anterior end, much posterior to the
base of the valvular bulb. Anus 0:31—0:34 mm. from the posterior end.
Tail conical and tapering. Vulva 1-758—2-:375 mm. from the anterior
end or approximately 75 per cent. posterior to the body. Vagina directed
anteriorly. Ovaries two. Uteri two, divergent. Eggs oval 0-140 X
0-099 mm., segmented before deposition.

Male.—(Text-fig. 5 d, e, f). Length 1-378—1-38 mm., maximum
preadth 0:133—0-146 mm. Body annulated prominently throughout
the body length. First annule very big. Buccal cavity 0-021 mm. deep,
eylindrical. Oesophagus 0-177—0-18 mm. long. Corpus 0-099 %902
mm.; isthmus 0-037 X 0:015 mm., and valvular bulb 0:042—0-046 X
0-042—0:046 mm. The intestine is enlarged, having a greater diameter
than that of the bulb. The nerve ring and the excretory pore could not
be detected. Cloaca 0-115—0-118 mm. from the posterior end. Tail
attenuated and tapering. Testis single, reflexed.  Spicule
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0-067—0-062 mm. long.  Three pairs of caudal papillae present : one pair
preanal and one pair postanal surrounding the cloacal opening and one
pair of postanal papillae much posterior to the cloacal opening. All the

papillae are ventral.
Host.—Gryllotalpa africana Beauv.

Location.—Rectum.
Locality.—Lucknow, India.
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TrxT-716. 5.—Gryllophila khehariae, sp. nov.

a. Female ; b. Female, anterior end ; ¢. Female, anterior end, end on view ; d. Male
anterior end ; e. Male, posterior end, lateral view ; f. Male, posterior end ventral view.

Discussion.—The genus Gryllophila was created by Basir in 1942
for a new species G. gryllophila from Gryllotalpa sp. The present form
differs from the only species of the genus G. gryllophila Basir 1942, in the
male having three pairs of anal papillae and a large spicule. It is in-
teresting to note that the rest of the structures of both male and female
of the present species closely resemble those of G. gryllophila. Since
it is very improbable that such large anal papillae, as present in the
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present form, may have been completely overlooked by Basir, it seems
Decessary to create a new species for the present form, which shall be
known as Gryllophila khehariae, sp. nov.

Beasir (quoted by Theodorides (1953)) is of the opininon that Gryllo-
phila  gryllophla Basir, 1942 and Neyraiella neyrae Sanchez, 1946 are
synonymous to Thelastoma skrjabin: Serguiev. Since G. gryllopfnla
Basir, 1942 was the type species of the genus, the new spemes
Q. kheehariae becomes the type species by designation. Further, the generic
diegnosis of Gryllophila should include : “ Three pairs of anal pepillae :
one pair preansl, one pair adanal and one pair postanal papillae ”’

Genus Talpicola Basir, 1942
Talpicola talpicola Basir, 1942

Female —(Text-fig. 6 a, b). Length 2-:708— 2:964 mm., meaximum
breadth 0-186—0-26 mm. The cuticle is very lightly annulated in the

TexT-F16. 6.—Talpicola talpicola Basir,
a. Female, anterior end, side view ; b. Female, anterior end, end on view.

first and second annules. Narrow cervical alae present. Mouth opening
is tri-radiate. No labiopapillae could be seen, two amphids present.
Buccal cavity 0-:016—0-019 mm. deep and 0-006—0-009 mm. broad.
Oesophagus 0-326—0-341 mm. long, consisting of : a corpus measuring
0-233—0-239 }0:081—0-04 mm.; an isthmus 0-016—0-022 mm. long
and 0-028—0-048 mm. broad and a valvular bulb 0-068—0-077 X0-076—
0-093 mm. The intestine is enlarged forming a cardia greater in diameter
than the bulb. The nerve ring is almost in the middle of the corpus,
0-14—0-15 mm. from the anterior end. Excretory pore much posterior
to the base of the oesophagus and 0-527—0-558 mm. from the anterior
end. Anus 0-124—0-192 mm. from the posterior end. The tail is
tapering and elongated. The vulva is 1:-52—1-8 mm. from the anterior
end or approximately 55 per cent. posterior of the body length. The
vagina is muscular and anteriorly directed. Ovaries two, one reaching
almost upto the excretory pore and the other posterior to the vulva.
The two uteri are divergent. Eggs are oval, measuring 0-052—0-068 X
0:028—0:034 mm. They are segmented and do not possess any polar
o8ps.
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Host.—Gryllotalpa africana Beauv
Location.—Rectum.

Locality —Lucknow, India.

Note 1.—There seem to be two ducts coming out from the anterior,
region of the corpus and opening to the outside through round apertures
and narrow ducts. The opening is 0-052—0-056 mm. from the anterior
end. The nature of these ducts and openings could not be ascertained.

Note 2.—The excretory pore and the tail is surrounded by small hair-
like process in several specimens examined, which are probably fungi.

Discussion.—The present form though differing from Talpicola
talpicola Basir, 1942 in the size of the buccal cavity, isthmus and eggs
and the position of the nerve ring, must necessarily belong to the above
species. The hair-like fungi and the opening of & duct of unknown nature
are however being described for the first time for the genus. The nature
of the ducts could not be ascertained.
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ON INDIAN AND BURMESE EARTHWORMS OF THE GENUS
GLYPHIDRILUS

By G. E. GartEs

This note reports results of study of material of Indian species of
GQlyphidrilus received for identification during the last fifteen or twenty
years. Most of the lots were small but one fairly long series (from Saha-
ranpur) provided an opportunity for obtaining much needed information
as to variation in certain taxonomically important characteristics about
which nothing had been previously recorded. A little Burmese material
(8 specimens) received after completion of the original draft of the
manuscript is also considered.

The author’s thanks are tendered to the following : The officers of
the Zoological Survey of India, who, at various times during the period
of years, made available for study the material from the collections of
the Indian Museum. Dr. S. L. Hora for examining certain specimens
belonging to the Indian Museum in connection with the present contri-
bution. Prof. C. R. N. Rao for the gift of several specimens as well
as material of other genera. Miss Helen Benjamin for a grant to meet
the cost of making the Saharanpur collection (as well as those from various
other localities). Dr. N. Tebble for returning to the author Burmese
material that had been sent to Professor Stephenson around 1931.

Genus Glyphidrilus Horst 1889

Definition.—Body wall protuberant, at maturity, in a longitudinal
lamellar ridge (‘‘wing’’) in d¢ on each side, across several clitellar
segments. Polythecal, spermathecae behind testis segments, the pores
in three or more intersegmental furrows beginning with 12/13, 13/14
or 14/15. Setae, eight per segment, in four pairs. Clitellum, annular (%),
extending over a number of segments including all with reproductive
apertures (?), intersegmental furrows not obliterated. (No dorsal pores.)
Prostomium zygolobous. Anus dorsal, body nearly circular in cross
section anteriorly, becoming more elliptical posteriorly, quadrangular
after preservation, with setae at the four corners and dd only slightly
larger than aa.

Gizzard oesophageal, in region of vii-viii (not strictly confined to one
segment?). Typhlosole present, rather low and thickly lamelliform (?).
(No calciferous glands). Vascular system with a subneural trunk, single
dorsal trunk, and one or more pairs of latero-oesophageal hearts.
Excretory system holonephric, nephridia lacking in first twelve
(or so) segments. Holandric. Seminal vesicles four pairs, in ix-xii (?).
Spermathecae adiverticulate, ducts at least confined to parietes.

Remarks.—Organs present only in one of the species scarcely merit
mention in a generic definition and so reference to ‘‘ prostates”’ has
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been omitted. Mention of male pores is also omitted as locations of
those apertures have been recorded only for three species and also
because of uncertainty as to the significance of the variation apparently
indicated by some of those records.!

The definition above is tentative as we still are ignorant of important
characteristics in a large proportion of the species. It is offered as one
more contribution to a less artificial taxonomy of earthworms than that
of the past which has been based on the so-called ‘ phylogenetic >’
diagnoses.

A first attempt (below) at a key to any considerable section of the
genus has succeeded only in pairing species that probably are morpho-
logically and/or geographically distant. This may however be due
only in part to the lack of information about internal organization.

Key to Oriental species of Glyphidrilus

1. a. Gizzard in vii or mainly so . . 2
b. Gizzard in viii or mainly so . 3

2. a. Intestinal origin in xv . . . , luberosus
b. Intestinal origin behind xv . . . ceylonensis

3. a. Intestinal origin in xv . . . 4
b. Intestinal origin behind xv . 6

4’ a. Wings begin in region of xvii-xix . . . . papillatus*
b. Wings begin behind xx 6

6. a. No genital markings in aa . . tirmanicus
b. Unpaired, median markings in aa annandales

6. a. Intestinal origin in xvi, dorsal blood vessel ends in ix gangeticus
b. Intestinal origin in xviii, dorsal blood vessel ends in ? malayanust

Glyphidrilus annandalei Michaelsen 1910

1925. Criodrilus sp. (? lacuum), Stephenson, Proc. Zool. Soc. Lond., pp. 903-905.
Bangalore, Mysore State, & clitellate specimens. Prof. C. R. N. Rao.

Bhadravati, Shimogs district, Mysore State, December, 1 clitellate specimen,
H. S. Rao. (Indian Mus.)

Mettupalayam, ¢ from deep places along edge of Bhavani River”, 16-9-25,
1 clitellate specimen. Dr. S. L. Hora. (Indian Mus.)

Bangslore, ¢ dhobie ghat >, May 12, 1 fragment. Miss Dorothy Pearson.

External characteristics.—Nephropores, on the b lines, are recogni-
zable only from xiv or xv even though nephridia are present from ix
postériorly (small in xi-xiv). Female pores are on xiv, on b lines, nearer
the setal equator than 13/14 (7 specimens). The wings are 1}-14 mm
high. Genital markings are located as follows : unpaired medians,
on xii-xxii (2), xiii-xv (2), xiii-xx (1), xiii-xxi (1), xiii-xxii (1) ; paired
laterals, xiii-xxiv (7), xxxii-xxxiii (5), xxxiii-xxxv (1), xxxiv but on right
side only (1). Rims of markings are conspicuously raised peripherally

(!) Male pores have been said to be on 21/22, 27/28, 29/30, in annandalei, on 21/22

in guadrangulus, on 27/28 in webers.
*@. spelaeoles Stephenson 1924 drops out here. It is not, at present, distinguishable

from papillatus.
1@. malayanus Michaelsen 1903 is even more inadequately characterized than

spelaeotes but may have (Gates, 1938, Bull. Raffles Mus., Singapore, 14, p. 221) an intes-
tioal origin in xviii.
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(1 from Shimoga and 1 from Bangalore) so as to form deep cups within
which the central tubercle is equally protuberant. The central tubercie
of four markings, on xiv-xv, is doubled.

Remarks.—The three specimens from South Malabar of ¢ Criodrilus
sp.”, in absence of wings, genital markings and spermathecae, must
have been juvenile. The lczation of the gizzard muscularity and the
ornamentation of the setae obviously are not as in the genus Criodrilus.
Indeed, location of a gizzard in viii and vii not only rules sut assignment
to Criodrilus but invites consideration of reference to Glyphidrilus.
G. annandales is the only species of the genus that has beer fouund in
South India from whence the South Malabar specimens came. The
zygolobous prostomium, ornamentation of the setae, loration of gizzard,
the segment of intestinal origin, the typhlosole, presence of hearts in
vii-xi, and the presence of nephridia from xi posteriorly, all support an
identification as annandales.

Glyphidrilus gangeticus, sp. nov.

1909. GQlyphidrilus sp. ?, Michaelsen, Mem. Indian Mus. I, p. 244. {Kichha
near Naini Tal, Kumaon district, base of western Himalayas. 2
juveniles.)

1920. Glyphidrilus papillatus, Stephenson, Mem. Indian Mus. VII, pp.
258-260 (Lucknow.)

1923. Glyphidrilus papillatus part), Stephenson, Fauna Brit, India,
Oligochaeta, p. 493. (Excluding all but Lucknow worms.)

1947. Qlyphidrilus sp., Gates, Proc. nat. Acad. Sci. India, (B), XVII, pp. 121-
122, (Ahraura in Allahabad sector of the Indo-Gangetie plain, U. P.)

1948. Glyphidrilus papillatus, Gates, Growth, XII, pp. 175-176. (Location
of anus in younger and older tail regenerates.)

1951. Qlyphidrilus papillatus, Gates, Proc. nat. Acad. Sci. India, (B), XXI,
p. 17. (Saharanpur.)
Glyphidrilus sp., Gates, (in press). (Sohagi.)
Saharanpur, United Provinces, October, 19 juvenile, 6 aclitellate and 110 clitellate
specimens, M. Mathur. (Along banks of a river, at a depth of about eighteen

inches.)

External characteristics.—Length, 85-140 mm (praserved in a strongly
contracted state). Diameter, 4-54 mm. The prostomium is zygolo-
bous. Nephropores have not been definitely identified, ¢.e., actual
openings have not been seen, but they probably are located on the
b lines. Spermathecal pores have not been recognizable (because of
strong contraction) but are in 12/13-16/17 Female pores are on xiv,
on b lines, about midway between 13/14 and the setal equator. Male
pores were not found. Variation in segmental location of the wings is
shown in the table below. Genital markings are postsetal and are
differentiated into well marked rim and central portion. Variation in
segmental locations of the markings is also shown in Table I.

Internal anatomy.—The gizzard is mainly in viii (30 specimens).
The intestinal origin is in xvi (30). The typhlosole begins in xvii
or xviii and is fairly well developed relative to the size of the gut, rather
thick, not blade-like (lamelliform).

The dorsal blood vessel (single) ends exactly with the commissures
of ix (28), with a left commissure of viii (1), or with a pair of commissures
to the ventral trunk in viii (1). The ventral trunk bifurcates over the
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subpharyngeal ganglia or a little more posteriorly, the branches Bassing
up around the gut and uniting under the brain so as to form a circum-
pharyngeal ring. From this ring small vessels may pass back, in some
specimens spparently, to join branches of the supra-oesophageal trunk.
This trunk is large, disappearing from view in xiii-xiv, bifurcating
anteriorly, each branch passing anterolaterally to join the anterlor
lateroparietal trunk in ii. The supra-oesophageal gives off in each of
segments viand vii a pair of asymmetrical vessels which pass to the
anterior lateroparietal trunks. Because of the close crowding m a
small space these asymmetrical branches and the supra-oesophageal
trunk could easily be mistaken for segmental commissures and a conti-
nuation of the dorsal vessel. A pair of smaller vessels from the supra-
oesophageal is occasionally recognizable in segment v. A pair of small
vessels from the supra-oesophageal pass downward just behind septum
7/8 on the gizzard. These vessels either unite midventrally to form a short,
median suboesophageal vessel or pass into two suboesophageals, or unite
and then join one of the suboesophageals. Suboesophageal vessels,
on the ventral face of the gut from which they can be dissected off, may
be paired, unpaired and median, or large on one side and small on the
other, or lacking on one side but present on the other, or the condition
may vary from one segment to another. This suboesophageal complex
may be connected by a pair of large vessels in each of viii to xiii and on
the anterior faces of the septa with the anterior lateroparietal trunks,
or the lateropartetal trunks may turn mesially on one or both sides of
any of those segments to join the suboesophageal. In the latter case
the segmental branches from the suboesophageal complex pass straight
laterally in the more posterior segments behind the junction. The
anterior lateroparietals, in a few specimens, bend mesially in xii, xiil
or xiv and on the anterior face of the septum unite with the posterior
lateroparietal, the united vessel then joining the suboesophageal complex.
The subneural trunk is large, with a pair of branches passing laterally
just behind each septum. Any one, or any pair, of those branches, in
the region of xxiii-xxviii may be much enlarged. An enlarged branch
in xxvii or xxviii after passing straight laterally for some distance,
turns almost at a right angle and then continues forward as the posterior
lateroparietal trunk. This vessel may be joined in any of segments
xviii-xxiii by another large branch from the subneural or, if the sub-
neural has disappeared in the meanwhile, the two lateroparietals may
be connected by a large commissure on the ventral parietes. The pos-
terior lateroparietal vessels either join the anterior lateroparietals or
open into or become the suboesophageal vessels in xii (1), xiii (5),
or xiv (8) or xii on one side and xiii on the other, or xiii on one side
and xiv on the other. 'The relationships of these vessels appear to
differ constantly from one worm to another. The subneural disappears
without exception befure reaching xvii and is never recognizable ante-
riorly as in species of Perionyz, Drawida, ete.

The last pair of hearts, in xi (30 specimens), is latero-oesophageal,
the bifurcations to the dorsal trunk always small, and white, the bifur-
cations to the supra-oesophageal always large and filled with blood.
Hearts of ix and x always appear to be lateral, opening diréctly into the



1966.)  G. E. GaTEs : Earthworms of the Genus Glyphidrilus 57

dorsal trunk. If any bifurcation to the supra-oesophageal is present
In segments ix and x it must be morphologlcally and physiologically
different from that in xi. Segmental commissures of viii, when present,
are lateral.

Seminal vesicles of xii are always elongated anteroposteriorly and
push 12/13 back, into contact with 13/14. Small pseudovesicles are
present in xiii and in one specimen are filled with dark brown granular
debris such as is aggregated into the brown discs or bodies. Similar
pseudovesicles are usually present in xiv where they presumably func-
tion as ovisacs. A pair of pseudovesicles is present in each of segments
xiil, xiv, xv, and xvi, in one specimen, the size decreasing posteriorly.

Abnormality.—The left heart and both vesicles of ix are lacking in
the worm in which the dorsal trunk ended with two commissures in viii
\the specimen with post-alar unpaired median genital markings).

TaBLE I

Variation in location and segmental length of the wings in one colony
of G. gangeticus

Number of Number

Location, -Segments of
involved. specimens.

16/17-25/26 . .o . . . . 9 1
$xvii—xxv .o o .. .. .o 8 1
*17/18—4xxv o . .. .. . 73 51
*17/18-25/26 .o .s .o . . .. 8 9
17/18—4xxvi .. .o .o . . . 8% 2
17/18—26/27 . .o . . - .. 9 1
$xvii—ixxv oo . . .o .. " 7 32
$xviii—25/26 . . .o .o . . 73 1
Ixvili—§xxvi .. . . . .e .e 8 5
$xviii—26/27 .. .. . . i .. 8% 2
18/19—}xxv e .. oo . oo 6% 53
18/19—25/26 . . o .o v v 1
Not determinable because of condition .. 6
Total —II_(;——

The *“ § ” indicates that the wings extend onto the postsetal portion of the segment
in case of the first figure of a pair, or onto the presetal portion in the case of a second
figure. It does not indicate exact extent across a postsetal or presetal half, one quartet
and three quarter (usually plus) extent being omitted to save space.

Asymmetry in extent of wings of an individual is slight but present in some specimens,
though amounting only to one segment or less. In such cases, again to save space, only
the greater extent is indicated, but by recording the more anterior beginning and the
more posterior ending.

——

*The presetal portion of the wing, on the first segment, often is only about half the
ight of the remainder of the wing.
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TasLE 11

Variation in number and segmental location of genital markings in one
colony of G. gangeticus

Segment. Median, unpaired Paired markings,
markings, in be.
x . .e .o .o .o .. 2 .o
xi . .o .o .o .o 12 .
xit . oo .o oo oo 53 35
xiii . .. .o .o . .o 44 70
xiv . . . . .o . 17 71
XV . .. .o oo .o . 2 92
xvi . . . .. .o .. (] 107
xvii . . . .s . . 62 107
xviii .o .o .o oo .o . 67 1
xix .o . . .o .o . 2 .
xxiv .o .o .o . . oo ce 9
XXV .o .o . . . .o . 94
xxvi .o . .o . .o e .o 83
xxvii .o . . oo .e .o .o 8
xxviii .o .. . . . . 1
xxix .- . . . . e 1 1
xXxx . . .o .o . .o 1 oo
xxxi .o . . .o . .o 1 .o
xxxii . . . .o . 1 .

Arabic numerals show the number of times a genital marking is found on a parti-
cular segment in 116 specimens, asymmetrical conditions disregarded, ¢. e., occasional
absence of one of a pair.

The markings on xxiv always are asymmetrical and present only when one wing
ends at 23/24 or on the anterior portion of xxiv.

All the post-alar median markings (of xxviii to xxxii) are on gne worm.

Remarks.—Spermatozoal iridescence was evident in the spermatheca
ampullae of each of the dissected specimens.

Variation in number of segments crossed by the wings, in the Saharan-
pur specimens, is slight, 24 ; 63 segments (5 specimens), 7 (33), 73 (52),
8 (15), 8% (4), 9 (2). The wings, as Table I shows, begin on one of
three segments, xvii, xvili or xix, and end on one of two segments, xxv
or xxvi. Although much more variation was shown in the number of
genital markings (Table II), none of the worms had paired markings in
aa (as was also the case in the Lucknow specimens examined by Ste-
phenson, 1920).
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Variation in segments crossed by the wings in ‘‘ a considerable number,
(Stephenson, 1920, p. 259) of Lucknow worms was of about the same
order, 6-8%, as in worms from Saharanpur. But the wings apparently
always began on xviii though ending on any of several segments, xxiii,
xxiv, xxv, or 4 xxvi. Unfortunately we do not know how many adult
specimens were available to Stephenson nor the size of the sample
on which wing locations were precisely determined.

Internal organization of the Saharanpur material was uniform and
showed ne variation that might be expected to be of taxonomic impor-
tance. Although the segment in which the dorsal blood vessel ends was
not mentioned by Stephenson there is no good reason, at present, for
suspecting that Lucknow worms differ in that respect alone from
those obtained at Saharanpur.

Identification of five young worms from Ahraura (Gates, 1947)
and others from Sohagi (Gates, in press) was not attempted. These
juveniles, as well as the two from Kichha (Michaelsen, 1909) are assumed
to be of gangeticus in absence of any reason for suspecting presence of
another species of the genus in the western portion of the Gangetic
plain.

G. gangeticus is very clearly distinguished from G. papillatus (Rosa)
1890, with which it has been confused, by the termination of the dorsal
blood vessel with the hearts of ix, as well as by the intestinal origin
in xvi.

Definition.—Wings begin on one of segments xvii-xix and end on
one of xxiii-xxvi. Genital markings primarily postsetal : unpaired
and median on (z), xi-xiv, (Xv-xvi), Xvil-xvili, (XiX, XXVvili-XXxii) ; paired,
lateral to e, xii-xviii, (xix, xxiii), xxiv-xxvii, (xxvili-xxx). Sper-
mathecal pores on 12/13-16/17 Female pores on b lines midway between
setal arc of xiv and 13/14. (Male pores ?) Clitellum on xiii or xiv
to xxxiv or so (anterior and posterior limits rather indefinite). Seg-
ments, 202 (4 ?). Length, 85-140 mm. Diameter, 3-54 mm.

Gizzard mainly in viii. Intestinal origin in xvi. Dorsal blood vessel
ends with hearts of ix. Last hearts in xi, only this pair latero-oeso-
phageal.

Dustribution.—Western portion of the Gangetic plain from Saharanpur
to Lucknow, Ahraura and Sohagi. Replaced in the eastern portion of
the plain by G. tuberosus ?

Glyphidrilus tuberosus Stephenson 1916

1914. Criodrilus lacuum, Stephenson, Rec. Indian Mus. X, p. 256.
Bayrani, near Kallikote, Ganjam district, Madras Presidency, 7. iv. 1924,
8 clitellate specimens. Dr. S. L. Hora. (Indian Mus.)

External characteristics.—Length, 70-118 mm. Nephropores are on
the b lines and are recognizable only from xv posteriorly. Spermathecal
pores are minute, on 13/14-14/15, 4-6 on each furrow, on the @ and b
lines and in bc. Females pores are minute, very slightly lateral to
b lines and nearer to the setal equator than to 13/14. The wings are
low and on xx-xxiv. Greoves from the wings may pass forward to
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xiv and back to xxvi, xxvii or xxviii. The genital markings are
postsetal, small, circular to elliptical tubercles, slightly depressed
peripherally, located on x-xiii, xvi-xix and xxiv-xxx, in aa (1, 2, or 3
markings), ab and be. Each of these markings appears to be the equi-
valent of the central tubercle of an annandales marking and without
any indication of the wide marginal rim of annandale:.

Internal anatomy.—Gizzard small, apparently in vii (3 specimens).
Intestinal origin in xv (3). Last hearts in xi (3).

Remarks.—The low height of the wings, the absence thereon of
the tuberosities for which the species was named, and the lack
of marginal rims on genital markings presumably cannot, be attribu-
ted to incomplete development as presence of spermatozoa in the
spermathecal ampullae shows that these worms are mature enough to
have completed copulation.

G. tuberosus has been known hitherto only from the original descrip-
tion. The present specimens are from a somewhat more southerly portion
of the peninsula.

The specimens of ‘ Criodrilus lacuwm > from the shore at Satpara in
Puri district of Orissa, in absence of wings, genital markings and sper-
mathecae, must have been juvenile. The little information that was
recorded with regard to these specimens is insufficient even for a
generic identification but if the worms are actually of a species of Glyph:-
drilus, as now appears to be probable, they are more likely to be referable
to tuberosus than to species from more distant regions.

(An attempt to determine the segment in which the dorsal blood
vessel ends in this species was made by Dr. S. L. Hora. He states
(¢n lit.) that the specimens are ‘“ too old and on opening they break
in bits ’ and in the type ‘I could not possibly trace the vessels ”.)

Glyphidrilus papillatus (Rosa) 1890

Burma, 1 juvenile, 1 aclitellate and 2 clitellate specimens with label that had
become illegible. (GEG/JS per N. Tebble.)

External characteristics.—Length of juvenile, ca. 57 mm. Diameter
(adults) in clitellar region, ca. 5 mm, but less than 3 mm elsewhere. Anus
wholly dorsal, with posterior lobe. The red clitellar coloration extends
across xiv-xl at least.

Wings extend across xviii-xxvi and just onto xxvii (3). Unpaired
median genltal markmgs are present in ga on xi- -xvHii and xxix-XxX,
xu-x1v and xvii-xviii, xi-xiv and xviii. Paired gemtal ‘markings, each
in median part of b¢ are present on xiv-xvii (1) or xv-xvii (2). Markings
are primarily postsetal.

Internal anatomy.—Gizzard in viii but apparently reaching well into
vii (4). Intestinal origin in xv (4). Typhlosole begins about in xviii
and is thickly lamelliform.

The dorsal blood vessel ends with the hearts of vii (4). Last hearts
are in xi (4). Hearts of vii-ix are lateral, those of x-xi latero-oesoplageal

with the larger of the dorsal bifurcations passing to the supra-oesophageal
trunk.
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Spermathecae are mostly within the parietes, in xiv-xvii with pores
on 13/14-16/17 (no spermatozoal iridescence).

Remarks.—A posterior portion of each specimen, except the juvenile,
18 lacking,

The red coloration, which may have been developed since preser-
vation, gradually fades to disappearance both anteriorly and posteriorly
so that recognition of definite clitellar boundaries is not possible from
external inspection.

@. papillatus was erected for a single ““ mal conservato’ specimen
and Rosa made no mention of several characteristics on which information
is now necessary. Records of the author’s re-examination of the type
were destroyed during the war. Attempts to arrange for determination
of certain characteristics of digestive and vascular systems have been
unsuccessful. The specimen may, after more than sixty years, have
little or no value as a type.

The worms characterized above can be distinguished from the type
only as follows: wings cover 9 instead of 7 segments and end on an
anterior portion of xxviiinstead of at 24/25, presence of paired genital
markings on xxiv-xxv. These differences certainly cannot be regarded,
at present, as justification for erection of a new species. Since papillatus
must now be defined as having an intestinal origin in xv, and a termina-
tion of the dorsal blood vessel in vii, the Indian forms from the western
part of the Gangetic plain had to be placed in a different species (p. §5).
This in turn makes it doubtful that identification of Heinan worms
as papillatus 1 is correct. No information as to any taxonomically impor-
tant characteristics of the Hainan material was supplied.

Glyphidrilus birmanicus, sp. nov.
Burma, 1 large juvenile, 1 clitellate specimen and anterior portions of 2 clitel-
late worms with label that had become illegible. (GEG/JS per N.
Tebble),

External characteristics.—Length, 95-103 (-+) mm. Diameter 6 mm.
in clitellar region, as much as 5 mm. elsewhere. Prostomium zygolo-
bous. Anus dorsal or dorsoterminal. Nephropores on b lines. Clitel-
lar coloration, a deep red, extends across xii or xiii to =xlii or xlvi
but disappears gradually both anteriorly and posteriorly.

Wings are rather low, on xxi-xxix, in bc, just lateral to the genital
markings (3). Genital markings are present only in a median portion of
be, and as usual are postsetal, on xii to xxi, xxii or xxiii, and xxx to xxxi,
XXxXxiil Or XXXiv.

Internal anatomy.—Qizzard in viii but apparently cxtending also
through part of vii. Intestinal origin in xv (3). Typhlosole begins
about in xviii and is rather thickly lamelliform.

The dorsal blood vessel ends exactly with the hearts of vii (4). The
last hearts are in xi (4). Hearts of vii-ix are lateral, of x-xi, latero-
oesophageal. A large vessel from the supra-oesophageal runs down-
wards on each side in vi.

1 Chen, Y., Cont. Biol. Lak. Sei. Soc. Chinn, (Zool.), xii, p. 426 (1938).
1_ZSI[55
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Nephridia, in these contracted specimens, fill the space between gut
and body wall nearly to the mid-dorsal region. Nephridia lacking in
first 11 or 12 segments.

Holandric, male funnels iridescent. Seminal vesicles in ix-xii.
Pseudovesicles present in xiii and xiv, in the latter segment larger than
in xiii. Spermathecae mostly concealed in the parietes but easily dis-
covered by removal of superficial tissues. Number, 2 to 8 on each side
in segments xiv-xviii, with pores on 13/14-17/18.

Remarks.—The juvenile is longer than the clitellate worm but even
50 had lost a posterior portion. Rudiments of wings and genital markings
are unrecognizable in spite of the size.

Reproductive apertures, as in G. papillatus, were not identified defi-
mtel;r (specimens preserved in strongly contracted state).

‘Some internal organs had been removed from one of the anterior
fragments. Exact site of insertion of septum 7/8 on the gut has not
been determined, in these specimens as well as in those of papillatus
and gangeticus. The septum, perhaps as a result of strong contraction,
preservation or subsequent maceration, seems not to be attached to the
gut. Two gizzards might have been said to be present in one worm
(in vii and viii) if a more definite, non-muscular node had been re-
cognizable,

G. birmanicus is distinguished from papillatus by the larger size,
absence of genital markings in aa, location of wings on segments xxi-
XXIX,

Glyphidrilus sp.

Rangoon, Burma, 1 juvenile with label that is partly illegible. (GEG/JS per
N. Tebble.)

Toungoo, Burma, 2 juveniles. (GEG/JS per N, Tebble.)
Remarks.—Internal organization is the same as in G. papillatus and
birmanicus. The size of these juveniles is such as to indicate greater

probability of being birmanicus than papillatus. Gizzard muscularity
of the Rangoon worm is confined to viii,

Glyphidrilus Sps

1931. Glyphilrilus papilatus (part, Gates, Rec. Indian Mus. XXXIII,
PP. 431-433.

Remarks.—A discontinuity in wing location is shown by data for
Rangoon worms previously identified as papillatus (Gates, 1931, p. 431).
The wings in 47 of a series of 71 worms crossed five to ten segments,
beginning on xvii, xviii, or xix and ending on xxiii (once), xxiv, xxVv,
xxvi, xxvii (six times). Although this variation is greater than was
found in gangeticus the identification, in each of these cases, presumably
oould have been correct. However, wings began on xxi in 19 and on
xxiii in b specimens of the series and in each of them ended either on
xxv or xxvi. These worms, with wings of four to six segments, may
prove to be taxonomically separable from papillatus,

DiscussioN

Speoies of Glyphidrilus have been erected in the past, on one to several
specimens and characterized mainly or wholly by refereace to external
charactzristrics though some, such as locations of male and female pores,
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weré ‘undetermined and ever since have remained unknown. By far the
most important of the external structures have been the wings though
some. taxonomic. value also has been attributed to genital markings.
Intraspecific variation in number of segments and in the particular
metameres crossed by the wings has now been demonstrated by a fairly
long series from a single colony of one species (gangeticus). Genital
markings, in the same series, varied in intrasegmental location and in
number from eight to forty. Markings always were unpaired in the
aq region of the body, but the value even of that characteristic is uncer-
tain because of the presence on single individuals, of two or possibly
three species, of paired and wunpaired markings in aa. At present,
use of genital markings in the taxonomy of Glyphidrilus appears to be
limited to four pairs of + and — characteristics : presence or absence of
markings, presence or absence in aa, presence or absence lateral to the
a line, presence or absence of pairing in ae. The wings showed less
variation in number of segments involved than the markings. When
the range of variation can be anticipated these structures doubtless will
continue, because of their immediate visibility, to have considerable
taxonomic value.

Little or no variation wasfound in the same series with respect to
five characteristics of internal organization which now appear to be of
very considerable phylogenetic as well as taxonomic significance. These
internal characteristics have shown that gangeticus is not even closely
related to paprllatus with which it had been confused because of 51mllar1ty
n the wings and the genital markings. One of the two remaining cases
of discontinuous specific distributions, papillatus in Burma and Hainan,
appatently rests on identification by external characteristics and infor-
mation as to internal organization is lacking. In the other case weber:
of Sumatra, Java, Flores and Celebes, even such facts as were recorded
sixty years ago suggest failure to distinguish two or three distinct species.
The genus Glyphidrilus, in spite then of past opinions to the contrary
because of the semi-aquatic habitat of these worms, now promises to be
of considerable zoogeographical interest.

The internal organization of the Burmese worms now appears to be
more like that of annandales from the southern tip of India than of the
species in adjacent regions on either side of Burma. Anomalous distri-
butions and morphological relationships of this same sort are being
recognized in various other genera of earthworms. In these cases a
sort of reversed phylogeny is attempted.

Specializations and conditions that can be regarded as derived are
cancelled out from each species to obtain a primitive generic type. A
“proto-glyphidrilus ” so obtained is characterized in part only as follows :
Digestive system with a single oesophageal gizzard in vi and an intestinal
origin in xv. Circulatory system with a single, uninterrupted dorsal
trunk, a pair of commissures connecting that trunk to the ventral vessel

in each segment, the commissures of some segments anteriorly from xi
enlarged and heart-like but lateral. Excretory system with a pair of
holonephridia in each segment frow: ii posteriorly.
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From the ancestral proto-glyphidrilus, ceylonensis is derived by
tanslocation of the gizzard into vii and development of vessels connect~
ing hearts of ix-xi to the supra-oesophageal trunk. Across the straits in
southern India, annandaler is derived by translocation of the gizzard
into viii, abortion of the dorsal blood vessel in i-vi and most of vii along
with the commissures of i-vi, and the development of connectives between
hearts of x-xi and the supra-oesophageal. Absence of such connectives-
in ix makes direct derivation from ceylonensis, which would otherwise
be possible, inadvisable. Far to the north, gangeticus has its gizzard in
viii, has inhibited development of intestinal characteristics by the gut.
in xv with resultant addition of one segment to the oesophagus and
transfer of intestinal origin to xvi, but has developed connectives to the
supra-oesophageal only for the hearts of xi. The latter characteristic
contraindicates a direct derivation from annandale: that would otherwise
be possible. In Burma, the derivation for both species involves the same
changes as in annandaler. To the east, the gizzard has been transferred
mto viii in all Malaysian species. The oesophagus has been extended
through xvii in one species from Malay Peninsula but only through xv
in 2 Sumatran form. The one evolutionary change in the circulatory
system that circumstances permit mentioning is the addition, in mala-
yanus (Malay Peninsula), of a pair of hearts in xii that apparently have
not yet been added elsewhere. To the far west, in Tanganyika, the deri-
vation involves translocation of gizzard to vii, extension of oesoahagus
through xvii and addition of two pairs of hearts, in xii-xiii (dorsal trunk?.)

The anterior nephridia probably have been aborted in all species and
from the first 10 to 14 segments. Intraspecific variation, along with
frequent reduction in size of the first few pairs, suggest that this evolu-
tionary process is still going on. Spermathecae, likewise omitted from the
preceding portion of this discussion, may also give evidence for present
as well as past developments. The supposed rudiments of these organs
in the testis segments of an African species provide a link to a stage
with pregonadal locations. From that remote ancestor proto-gly-
phidrilus is derived by multiplication of the spermathecae, translocation
of theca-producing capacity through the testis region into more posterior
segments and development of the generically unique wings. The poly-
thecal condition, like meronephry in other genera, may have arisen
through early embryonic fragmentation of orginally paired segmental
anlage.

Since establishment of those conditions there has been no unifor-
mity in the evolution of the group. Though subsequent changes are
few they appeared in various portions of the proto-glyphidrilus range,
from Borneo to Africa, in independent order and at different times.
‘One of these standard changes, foreshortening of the dorsal blood vessel,
has taken placein other families of earthworms. Abortion of the
trunk back to the commissures of vii, as in annandalei, has been found
in Budridus (Wudrilidac) and Eutyphoeus (Megascolecidae). In the
latter genus this change certainly has been brought about, in some cases,
at one step. As such a drastic change can be attributed, in Eutyphoeus,
to & mutation for histolysis of appropriate sections in the circulatory



19656.1 G. E GaTES : Barthworms of the Genus Glpyhidrilus 65

system during embryonic development. it seems unnecessary to assume
a different origin in other genera.

Greater foreshortening, as in gangeticus, may have becn due to repsat-
ed mutations as also seems required for the one, two, three step changes
in connection with the latero-oesophageal hearts, the addition of hearts
in xii and then in xiii, the extension of the oesophagus through xv, then
xvi and finally xvii, as well as by the still continuing abortion of
anterior nephridia. Although backward translocation of the gizzard in
phylogeny is obvious, frequent records suggesting transgression of internal
intersegmental boundarles makes this one alone of the evolutionary
changes difficult to explain by single-step abrupt mutations.

In one portion of the Glyphidrilus range, Burma, two or more species
sre known to be present. One, birmanicus, is distinguished by absence
of genital markings in ae and differences in location of the wings. A
mutation for inhibition of genital markings in aa, already suggested
by rare individuals of papillatus, provides for one of the changes. No
evidence for abrupt mutational transfer of wings has been found and
phylogenetic requirements can be met in this case by assuming varying
reductions in size of wings that originally were much longer. This deri-
vation again is indirect and from a common ancestor rather than from
an existing form. If an anticipated third species is characterized hy
poiring of genital markings in aa, it may represent continuation of a
local ancestral condition prior to establishment of a mutation for mid-
ventral union of anlage of paired markings.

SUMMARY

Internal organization, which now has been studied in three species:
enabled examination of the phylogeny of Glyphidrilus for the first time.
Of the several major and standard evolutionary changes throughout the
genus, one can be attributed to a mutation of drastic effect. Others
are attributed to repetitions of one-step-at-a-time mutations. These
mutations have become established in different sequences at various
parts of the generic range which extends from Borneo to Tanganyika.
Onigin of closely related species in & single area is also attributed to
establishment of mutations but this time affecting external characteris-

tics.

1 28I)58 10






ON THE OCCURRENCE OF DERMESTES FRISCHII KUUGELANN
(COLEOPTERA : DERMESTIDAE) IN INDIA, WITH A LIST
OF SPECIES OF DERMESTES IN THE COLLECTION OF THE
ZOOLOGICAL SURVEY OF INDIA

By G. Marma1, Entomological Assistant, Zoological Survey of India,
Calcutta.

In the course of examining the material of Dermestidae in the collec-
tion of the Zoological Survey of India, it was observed that a few speci-
mens, representing one lot, that had been placed under Dermestes vulpinus
Fabricius, were in fact referrable to Dermestes frischis Kugelann, a
species hitherto not recorded from India. This new record is of further
interest as the specimens were found to have damaged rubber sheets
stocked in the godowns of the Bata Shoe Co., Batanagar, near Calcutta.
A perusal of the literature showed that no species of Dermestes has been
recorded as being harmful to rubber. Besides giving notes on D. frischis,
a list of the species of Dermestes present in the collection is also added.

Dermestes frischii Kugelann

1792. Dermestes frischii, Kugelann, in Schneider, N. Mag, Lieb. Ent. 1V,
. p- 478.

1834. Dermestes pollinctus, Hope, in Pettigrew, Hist. Egupt. Mum. p. 55, pl.
5, fig. 4-7.

1846. Dermestes sibericus, Erichson, Nat. Ins. Deutschl. III, p. 427.
1889. Dermestes uniformis, Rey, Echange, V, p. 56.
1811, Dermestes frischi, Torre, Coleopt. Cat. Berlin, XIV (33), pp. 43-44.

1945. Dermestes frischii, Hinton, Beetles associaled with stored products,
London, I, pp. 269-272.

The specimens under report were first brought to the notice of the
Zoological Survey of India in August, 1939 by the Bata Snoe Co., Bata-
nagar, Calcutta, where they were found causing damage to a consign-
ment of rubber received from Travancore. The records made at the
time indicated that the adults were gnawing 2t rubber, thereby making
iseveral perforations in the rubber sheets and causing consequent damage
to the material. Under laboratory conditions the Jarvae and adults
were found to show preference to animal matter and at occesions,
probably owing to scarcity of food, they were also seen preying on each
other.

In the collections made at the time the pupae were more abundant
than either the larvae or the beetles. Early stages of the larvae were
also absent and it seemed that probably the rubber sheets were being
bored into by the larvae for the purpose of making their pupal chambers.

The damage caused by D. frischis to economically important produets,
such as, hide, dried fish, bath sponge, dog-biscuits, fungi, silkworm
cocoons and other stored products is well known. Principally the larvae
and adults feed on carcases, bones and carrion of various sorts, and the

[ 67 ]
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larvae are known to hore their pupal chambers in woodwork of ware-
houses, cork, cotton and mortar and stone work of walls.

According to Lowrr and Legangneux! workers engaged in un-
loading cargoes of bones at Havre, France, suffered severely from itching
of the skin, conjuctivitis, irritation of the respiratory passages, and

nausea due to the large quantity of larval hairs in the air in the holds of
the ship.

oo
ey ‘_',"u.'.'.;l !
UL T TU T T LLA] LR AL A
B v YRR
LA Yy )I“"\‘

"

b.

Tex1-Fia. i.—a, b, Dermestes frischis ; ¢, d, Dermestes maculatus,

(a) ventral view of abdomen of male to show colour pattern ; (b) apex of left elytron ;

(~)" ventral view of abdomen of male to show colour pattern; (d) apex of left

slytron ; (a, ¢, d, After Hinton, 1945).

Distribution.—D. frischii was known earlier from Europe, Asia
(Palearctic region), Africa, Madagascar and North America, but through
the agency of commerce, it is becoming more and more cosmopolitan in
distribution. Under the circumstances, it will not be surprising, if
careful investigations show the occurrence of this species in several
other parts of India also. In fact, in the course of preparation of this
paper, two specimens of a species of Dermestidae collected from a houe-
heap, near Agra Wort on 28.vii.1954, were received in the Zonlopical

! Loir, A., and Legangneux, H., Bull. Acad. Med. Paris, LXXVIII (29 ),
6872 1922).0 gangneux, ’ 4 (29), pj
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Survey of India from Prof. R. D. Saksena, Balwant Rajput College,
Agra and they have been identified as D. frischis.

It is closely similar to D. maculatus Degeer (=D. vulpinus F abricius)
with which 1t could be easily confused as had happened in the present
instance. D. frischit may, however, be distinguished from D. maculatts
by the following characters : (1) apical margins of elytra are entire and
not serrate and the inner apices are not produced to form acute spines
in frischis, whereas in maculatus the apical margins of elytra are serrate
and the inner apices are produced to form acute spines ; (2) sternites
two to five of the abdomen are without impressed lines at the sides in
frischis, whereas in maculatus the sternites are with impressed lines at
sides ; (3) arrangements of the white hairs on the abdominal sternites
of the two species are different (¢f. text-fig. 1a and 1¢), the chief distine-
tion being in the pattern of apical patch of hairs on the fifth or last
sternite. In frischet the apical patch is reddish brown and extends to
abcut middle of the sternite, whereas in maculatus the apical patch is
black or dark brown and extends fully to the entire length of the segment.

The spacimens under report coe cluse to the description of a variety
of D. frischs., viz., var sibericur Erischson (1846), and differ from the
typical freschis in the following colour pattern and disposition of hairs ;
(1, the white or yellowish white lateral band of the pronotum is without
a patch of black hairs near base; (2) the disc of the pronotum has the
whitish or yellowish hairs much more numerous than the black so that
the lateral and anterior bands of white hairs are not very sharply
differentiated from the central region of the pronotum ; (3) the elytra
have the whitish and brownish hairs much more numerous than the
black so that the elytra appear much greyer than is the case in the typical
frischas.

Material. —BENGAL : on rubber, Batanagar, near Calcutta, vii, 1933 (Bate Shoe
Co.), (6 adults, pinned ; 2 adulss, 4 larvae and 14 pupae in spirit). UNITED PRO-

VINCES : from bone-heap, near Agra Fort, Agra, 28. viii. 1964 (Prof. R.D. Saksena)
1 ex.). EUROPE : No further data given, (1 specimen, pinned).

Dermestes maculatus Degger
1774. Dermestes maculatus, Degger, Mem. Ins. IV, p. 223.
1781. Dermestes vulpinus, Fabricius, Spec. Ins. 1. p. 64.
1911. Dermestes vulpinus, Torre, Coleopt. Cat. Berlin XIV (33), pp. 49-50.

1945. Dermestes maculatus, Hinton, Beetles asssociated with stored products.
London 1, pp. 261-269.

Common name.—Leather beetle. In U. S. A., it is known as hide
and tallow Dermestid ; in Canada, hide or leather beetles, and skin
beetle in India and S. Africa.

In the Indian entomological literature this species is referred under
Dermestes vulpinus Fabricius. As it is very widely distributed in India,
collectors are liable to confuse other species with it. However, the white
or yellowish white hairs of the sides of the pronotum together with the
serrate and acutely produced apices of the elytra (text-fig. 16, 1d) will
serve to distinguish this from the remaining species of Dermestes occurring
in India. The species breeds in animal matter, such as, stored hides
and skins, carcases, meat, cheese, dried fish, mounted shikar trophies,
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silkworm cocoons, etc. It also attacks horn, feathers, fur, bristl:s and
glue of brushes.

Drstribution.—Cosmopolitan.

Material.—(a) Drycollection : KASHMIR : Kogyar, Yarkand Expedition (Stoliczka)
(3 exs.). UNITED PROVINCES: Almora, Kumaon Hills, ii.1922 (C. Patva) (1 ex.) ;
Izatnagar, 23.iii.1949 (P. K. Sinha), (4 exs.). BIHAR : Madhupur, 23.iv-10.v.1911
(C. Patva), (1 ex.). BENGAL : Calcutta, (4 exs.) ; Calcutta (Museum Collector) (2 exs.) ;
Caleutta, 22.iv.1912 (E. C. Dormieuz), (1 ex); on hide, Calcutta (G. Watt), (1 ex.); on
skeleton of elephant, Calcutta, 5.ii.1907 (J. Caunter), (2 exs.); on bones of jackal,
Calcutta Maidan, 13.iii.1912 (F. H. Gravely), (3 exs.); on carcases ol vulture, Calcutta
Maidan, iii.1912 (F. H. Gravely), (2 exs.). ASSAM : Naga Hills (H. H, Qodwin Austin),
(1 ex.); Manmluh, Khasi Hills, 13.v.1909 (B. Warren), (1 ex.). SOUTH INDIA:
Mudras (East India Co., Museum), (1 ex.); on board ship, 10 miles off Cocanada, Madras
Coast, 16.v.1908 (C. Paiva), (2 exs.). SIKKIM: Sikkim (A. V. Knyvett), (1 ex.).
NEPAL : Pipan, Nepal Terai, 28-29.iv.1907 (Museum Collector), (1 ex.). BURMA:
Tavoy, Lower Burma (Museum Collector), (1 ex.); on semiputrid jerked beef, Rangoon
{ll. H. Marshall), (10 exs.). NEWZEALAND: (1 ex.).

(b) Spirit collection.—BENGAL : Calcutta (Museum Oollector), (4 adults and 2
larvae) ; on hide, Rajshai, (4 larvae).

Dermestes ater Degeer

1774. Dermestes ater, Degeer, Mem. Hist. Ins. IV, p. 23, pl. 18, fig. 7.

1775. Dermestes cadaverinus, Fabricius, Syst. Ewnt. p. 65.

1911. Dermestes cadaverinus, Torre, Coleopt. Cat. Berlin XIV (33), pp. 41-42.
1939. Dermestes ater, Lepesme, Bull. Soc. ent. Fr. 44, p. 192,

1945. Dermestes aler, Hinton, Beetles associated with stored products, London I,
PP. 296-299,

Originally referred to as Dermestes cadaverinus Fabricius, iv was
relegated to the synonymy of Dermestes ater Degeer by Lepesme (1939).
It is generally found in carcases of dead birds and animals and is a
pest of dried fish, skins and hides, leather goods, hog bristles, woollen
tops, cheese, dead pupae and adults of silkworms, stored copra, poonac
and dried mushrooms,

Distribution.—Cosmopolitan.

Material.—Dry collection.—BIHAK : on stored Tussar cocoons, Hazaribagh,
10.i.1887 (J. Wood Mason), (1 ex.). BENGAL : Calcutta (Shureef and Lateef), (2 exs.) 3
Z‘[):l m;]berry silkworms, Rajshai dist., (J. C. Cleghorn), (5 exs.). ANDAMANS : Nicrlar

aud, (1 ex.).

Dermesies coronatus Steven
1808, Dermestes coronalus, Steven, in Schonh, Syn. Ins. I (2), p. 85.
1011,  Dermestes coronatus, Torre, Coleopt. Cat. Berlin XIV (33), p. 43.
A specimen with the label Dermestes coronatus Steven is present in
the colleetion, but is not in a good state of preservation to warrant
detailed observation. This species has not so far been recorded from

India, and further material is vecessary hefore its occurrence in India
£an be sonfinoed.

Dhsindndivn —Sudrussiand, ? India.
Macerial —KASHMIR: Siribel. Yarkand Expedition, (1 ex. pinned, damaged),

The following twe species, though net represented in the collection
of the Zoological Survey of lndia, are kuown from India, |
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Dermestes carnivorus Fabricius

1776. Dermestes carnijerus, Fabrioine, Syet. End. p. 56.
1911. Dermestes carnivorus, Torre, Coleopt. Gat. Berlin XIV (13), pp. 42-43,

1945. Dermestes carnivorus, Hinton, Bestles associated with siored products,
London I, pp. 285-287.

This species is known to be a pest of hide and dried skin, raw tobacco
and cacao.
Distribution.—North and South America, Europe, India.

Dermestes leechi Kalik
1952. Dermestes leechsi, Kallk, Pan-Pacif. Ent., San Francisco, XXVIII, p. 45,

Distribution.—South India.
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ON THE DISTRIBUTION OF THE ELASMOBRANCHS AND
CHIMAERAS OF THE INDIAN REGION IN RELATION TO
THE MEAN ANNUAL ISOTHERMS

By K. S. Misra, D.Sc., F.Z.8., Assistant Superintendent and M. A. 8.
Me~ow, M.Sc., Scientific Assistant, Zoological Survey of India,
Calcutta

In the “ Check list of the Fishes of India, Burma and Ceylon,
Part 1. Elasmobranchii and Holocephali ”’, by one of us! the limits of
the Indian region 2 have been indicated as ‘ on the west, the Gulf of
Oman and then from Ras-el-Haad southwards along Long. 60°E.; on
the South, from Lat. 1°S., where it meets Long 60°E., eastwards to
the coast of Sumatra ; on the East, the coast of Burma” Hundred
and nine species were listed in it from within this area, 106 of Elasmo-
branchs and 3 of Chimaeras. Besides, a new species of Elasmobranch,
Proscyllium alcocks, 3 has since been added to this list. A note on the
geographical relationship of these 110 species of the Indian region with
special reference to the isotherms is given below. It may also be
mentioned here that other delimiting factors, both chemical and physical,
such as salinity, currents, food, etc., in the distribution of these fishes,
are left out of consideration in this note.

The mean annual isotherms of 6°C, 12°C and 20°C are shown by dotted
lines in the accompanying map (Text-fig. 2). The 20°C isotherm north
of the equator commences from a little above Florida (35°N. Lat. and
76°W Long.) on the eastern coast of N. America and traverses the
Atlantic to reach the west coast of French West Africa (20°N. Lat.
and 16°W Long.) and again extends from a little above Shanghai on
the China coast (30°N. Lat. and 122°E. Long.) to California on the
western coast of N. America (28°N. Lat. and 115°W Long.). The 20°C
isotherm south of equator starts from about the middle of the eastern
coast of 8. America (28°S. Lat. and 52°W Long.) and gently curves to
the western coast of S. Africa opposite to St. Helena (22°S. Lat. and
12°E. Long.) and is continued again from the Cape of Good Hope (35°S.
Lat. and 20°E. Long.) traversing the Indian Ocean to the mid-western
coast of Austraha (28°S. Lat. and 115°E. Long.). From the mid-eastern
coast of Australia (32°S. Lat. and 153°E. Long.) the isotherm smoothly
curves across the Pacific to the coast of Ecuador in S. America (4°S. Lat.
and 82°W Long.). The distribution of the pelagic Indian Elasmo-
branchs is remarkably correlated with the temperature of the sea water,

1 Misra, K. S., Rec. Indian Mus. XLV, Pp. 1-46 (1947).

?*“ Indian region ” is not meant as a subfaunal area as such. We have tried only
to ghow how far *“ Indian ’ elasmobranchs extend their distribution vis a vis the * Indian
region  as defined by one of us in the check list. .

3 Misra, K. 8., J. zool. Soc. India, II, pp. 87-89, pl. i, figs. 1-6 (1350); Rec. Indian
Mus. XLIX [1951] ,pp. 101, 104 (1952).
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they being found restricted mainly within the range of the 20°C
isotherms north and south of the equator, and extending eastwards far
into the Pacific, even to the western coasts of tropical N. & S. Americas
but not far westwards into the Atlantic beyond the Cape of Good Hope.

For detailed and specific distribution of the fishes under discussion,
reference may be made to the Appendix showing their longitudinal and
latitudinal ranges as well as their depth records wherever available.
A close study of the range of their distribution reveals the following
facts :—

i. Out of 110 species listed, 3 Chimaeras (2 of which have been
recorded only from their egg-capsules), and 6 Elasmobranchs, being
bathypelagic i, are not affected by such physical barriers as the isotherms
from the distributional point of view.

ii. Out of the 3 Chimaeras, 1, and of the 107 Elasmobranchs 23
species are known from single records and may he taken as exclusively
endemic (until otherwise proved as found elsewhere by future surveys)
being restricted only in the Indian region north of the equator.

iii. Out of the total number of Elasmobranchs, 8 species are
remarkably cosmopolitan, extending from the east coast of Africa
eastwards through the Indo-Pacific to the islands of Polynesia and even
to the tropical zones of the west coasts of N. and-S. Americas within
the latitudinal range 8°S. to 35°S. and 20°N. to 35°N.

iv. Eight species of the Indian Elasmobranchs have a wide range
extending from the Indian region eastwards through the Indo-Pacific
to the islands of Polynesia beyond 180°E. longitude within the latitudinal
range of 12°S. to 30°S. and 20°N. to 35°N., but not to the west coasts of
N and S. Americas.

v. Sixtyeight species of Elasmobranchs are not so cosmopolitan and
are confined within the 180°E. longitude, their range of distribution
being 35°S. to 35°N. Lat. and 20°E. to 180°E. Long. Six species out
of this group, viz., Pentanchus indicus, Hypoprion hemiodon, Sphyrna
mokarran, Physodon mulleri, Raja powellt and Narke dipterygia, have,
however, been recorded only from within a more restricted range of
2°N. to 35°N. and 40°E. to 130°E.

vi. Eleven species out of the 107 Elasmobranchs, viz., Rhincodon
typus, Isurus glauca, Carcharbinus Iamia, Carcharhinus limbatus,
Galeocerdo arcticus, Sphyrna tudes, Sphyrna zygaena, Dasyatis (Dasyatis)
pastinaca, Pristis microdon, Pristis pectinatus and Aetobatus narinary
extend their range of distribution into the Mediterranean and the tropical
Atlantic between 5°S. to 35°N. Lat. and 15°E. to 89°W Long.

It can be seen from the above observations that the Elasmobranchs
of the Indian waters are distributed widely from the Red Sea through
the Indian and Pacific Oceans to the east coast of tropical N. and S.
Americas, while their distribution towards the west is restricted, the
Indian forms being hardly found beyond the west of the Cape of Good

! Acoording to Norman, J. R., [4 History of Fishes, p. 253 (1949)] bathypelagic

fishes ocour below 500 metres. Also see Myers, G. S., Proc. 6tk Pacific Science Congress,
III, p. 201 (1940).




1955.] Misra & MENoON : Distribution of Elasmebranchs and Chimacras 75

Hope. The reason for this phenomenon is that the 12°C isotherm
(Text-fig. 2), which borders the south-west coast of Africa beyond west
of the Cape of Good Hope and extends upto 22°S. latitude, serves as a
physical barrier for the free dispersal of the Indian species into the
Atlantic. In this context it is worthwhile quoting Smith! who
observes :

* The blanket of cold water along our west coast is 8o much a barrier to most warm
water forms, that to a large extent it prevents the intermingling of the fishes of the
tropical Atlantic with those of the Indianic shores of South Africa. Further, the
Benguella current flowing northwards tends to limit the penetration of Cape waters by
fishes from even the colder parts of the Atlantic, and in consequence the Cape represents
a well-defined line of division between the Atlantic and the Indo-Pacific fishes .

The occurrence of some of the Indian species, mentioned above, in
the Mediterranean and the tropical Atlantic, however, requires explana-
tion. “ It is probable, ’’ as suggested by Smith2, ¢ that these are the
relics of earlier intermingling, for not very long ago in geological time,
conditions were different, and there was almost certainly a warm water
connection between the Indian and Atlantic Oceans . It may also be
explained by the configuration of the land masses during the Kocene
period when the Mediterranean sea extended eastwards ana opened into
the Indian Ocean, and the isthmus of Panama was submerged under
sea and the Atlantic and the Pacific Oceans were continuous (Text-fig.
1), thereby making it possible for a free dispersal of the species.

0INDIA” 3%
OCEAN T

TEXT-FI¢. 1.—Map showing land distribution in the Eacene (after Norman).

Besides, the recent and artificially constructed Panama ® and Suez
canals may have, to a certain degree, served as a connecting passage for
the migration of these species.

Thus it is seen that temperature has a profound effect on the life of
these pelagic fishes limiting their penetration into the colder waters o f .the
Atlantic west of the Cape of Good Hope. It is also known that ecological

1 Smith, J. L. B., T'he Sea Fishes of Southern Africa, p. 8 (1949).
2 Smith, J. L. B., The Sea Fishes of Southern Africa, p. 7 (1949).
3Though the Panama canal is mostly freshwater, we feel, it may not be a real
barrier at least to quite a few marine species that can live for sometime in freshwater.
It is significant in this context to remember that one of the Indian marine elasm ob}'anchs
Dasyatis (Pastinachus) sephen is quite common in freshwater in the Ganges as high as
Allahabad, while a few others occur all through the year in the Hooghly at Calcutta
where the salinity is very low.
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conditions of cold water zones of the ocean are bound to be so different
from those of warmer water zones as to expect a certain degree of geo-
graphical raciation in many of the pelagic fishes. Scott! in his compara-
tive study of the yellow tail flounder from three Atlantic fishing areas
has recently established this truth beyond any doubt. Myers® also
while discussing the distribution of the Californian sardine has observed
that it is * extremely unlikely that a surface swimming, semipelagic
fish inhabiting as cool water as does this sardine, could pass the equitorial
regions ”’, thereby emphasising temperature as a major factor in the
distribution of fishes. And taxonomists in dealing with the relationship
of the species or sub-species in the species-complex may give due con-
gideration to the ecology of these marine forms as indicated by the
isotherm (temperature), for instance. Besides, a detailed study of the
geographical distribution of marine fishes in relation to the isotherms
may be of use to taxonomists in revealing which of these
widely ranging species are in more urgent need of a revisionary
study on world basis. To cite two examples: Fowler® in his ‘‘ Con-
tributions to the biology of the Philippine Archipelago and adjacent
regions ”’ has treated Galeocerdo tigrinus M. & H., whose type locality is
Pondicherry in the 20°C isotherm, and Sgqualus arcticus Faber, whose
type locality is Iceland in the 6°C isotherm, as synonyms of Galeocerdo
ouvier (Lesueur) whose type locality is the northwest coast of New
Holland in the 20°C isotherm. One of us* has synonymised G. tigrinus
with S. arcticus, but agreeing with Whitley® separated G. cuvier from G.
arcticus. Boulenger® considers @. arcticus as confined to the Arctic
seas and @. tigrinus as restricted to all tropical and temperate seas.
From a study of the isotherms it seems probable that G. tigrinus of the
Indian waters which is synonymous with G. cuvier (Lesueur) of the
N. W. Australian waters may, after proper taxonomic investigation,
prove to be a subspecies of Galeocerdo cuvier.

Smith 7 in his work, ‘‘ The Sea Fishes of Southern Africa ”’, as also
Fowler & puts Heptranchias platycephalus (Tenore) of the 12°C isotherm
in the synonymy of Heptranchias cepedianus (Peron) which has been
recorded from S. Australia and New Zealand in the 12°C isotherm.
They have also treated Notidanus indicus Agassiz of the 20°C isotherm
as-a synonym of H. cepedianus. Whitley ® in his *“ Fishes of Australia ”’
maintains that H. cepedianus is endemic in Australia. We feel that
Notidanus tndicus may, as a result of proper taxonomic studies, turn

out to be a subspecies of H. platycephalus as it is found in the 20°C
isotherm :

1800tt, D, T., J. Fish. Res. Board of Canada, XI, No. 3, pp. 171-197 (1954).

Y Myers, G .8., Proc. 6th Pacific Sci. Congr. III, pp. 201-210 (1940).

S Fowler, H. W., Bull. U. 8. nat. Mus. (100) XIII, p. 186 (1941).

¢ Misra, K. 8., Rec. Indian. Mus. XLV, p. 21 (1947).

* Whitley, G. P., Fishes of Australia, pt. 1, p. 114 (1940).

¢ Boulergsr, G. A., Cambr. nat. Hist. VII, pp. 448, 449 (193