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ERRATA.

Page 212, line 12. For “in the Dacca District” read *“at Jhalakati in

”

”

”

b1

12

?”

1

the Backergunj District.”

249, line 5 from bottom. For “figs. 2 and 3" read “ figs. 2 and 1.”

253, under *“Mishmi average” and opposite “ Length of horn.,” For
“g571" read *509."

322, line 13 from bottom. For “ P, squammatum® read .“ L, squam-
matum.”

322, lines 1 and 13 from bottom, and page 323, line 9 from top.
For  Zelenka ” read * Zelinka.”

359, line 7, and page 368, line 4. For * Taunghi” recad “Tonglu.”
363, line 22.  For ““ Autlirena burkelli” read “ Anthrena burkilli."
383, lines 12 and 19. For “marginipunctata” read “margininotata."
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T(?) dives 86

Branchinecta orientalis 3oy

tBrevirhynchus 287, 203

1-|n.'1gnus . 203

Budorcas . 249, 230, 2§52, 253

ln.\'icolm ; *49——-34

(tllu.lanus) 254

whitei we 251

Bulo andersoni B 1

stomalicus oo ... 303



Page
Bungarus fasciatus ... - 109
Bythoscopinz w. 133
Bythoscopus .. 136
antecedens .. 146
badius ... w147
basivitla o 147
bimarginatus 146
bistriga ... . 146
colligatus .. 147
concolor e 146
cupreipennis e 147
diaphanus 147
dimidiatus e 147
flavibasis 147
impressus’ e 147
ineffectus een 145
letisigna .. 146
lanio ... . 136
luteatus e 147
metallicus e 145
ni%rilinea .. 146
polygrammus ... 140
punctatus .. 136
scabrifrons e 147
semivenosus . 147
unicolor - 136

_ C
Callimerus .. 387
Feribratus . 387
tpulcher ... . 387
sp. .. 388
Callophis .. 1006
Callostoma v .. 486
desertorum . 486
soror e 486
Camacho bathyplous ... . 119
Campsomeris ceylonica o 352
Caridina fossarum ... 227, 230
gracillima ... ae  -AA7
gracilirostris ST |
hova w230
laevis 229, 230, 282, 283

longirostris 255—257, 264, 269
nilotica 211, 255—283
*var. bengalensis 211,257,

259, 263, 205, 270

*var. brachydactyla 257,
259, 262—204, 209, 277

var. gracilipes 237, 238,
201, 264, 200, 268—271,

280, 281

vir, longirostris 236, 257,
259, 201, 204, 203,

_ 208—271, 277

var. minahassa 237, 259,

N 205, 209, 271, 281
"var. natalensis 237, 238,

i 202, 203,270, 275

var. paucipara 2350—258,
201, 203, 275

var. wyckii 57, 259, 263,
209, 271,

Page

+Caridina opaensis <. 230, 231
propinqua 211, 227, 228, 230,

231, 282, 283

sp. 211,22

syriaca 227—230

wyckii 2356, 257, 202, 263,
209, 269

var. gracilipes 256, 257, 270
var.paucipara 256, 262, 263

t+Cathypna amban ... . 320
luna o e 321
Cavernicolous Phasgonurid ... 43
Cephaloptera stelligera w170
. Cerace - 395
fmesoclasta ... .. 395
gtipatana ... - 395
Ceracidzr ... w305
Ceratina ... . e 366
+bhawani ... ... 366
hieroglyphica . 365
Ceratobatis ... . 176
Ceratocombid 154
Ceratophyia indicus 94
Ceratoptera ... : 175, 170, 179
ehrenbergii 176

torissa 176, 177

~ampyrus w170
Ceratopterina , 175
Cerceris hilaris w358
pictiventris ... Ry

var. ferorus 357

tetradonta ... w358

vigilans 388
Cercopidae © we 1O
Cercopis ferruginca . I32
subdolens ... coa3I
transversa ... 132

Ceria o4
tapicata . 93
tcompacta 95
cumenoides 90
javana 96
metallina . 94
tobscura . . 94
trinotata . 94

_ . \viugera 96
Ceriodaphnia pulchella 324 329
Cestodes " .. 108
Charaxes ... .. 285
ccho . 283

fabius . 285
traidhaka ... . 283
Chevreuxius w120
grandimanus . 119

+Chlaumys andamanicus w201
Chordodes 113, 114
tannandalei 113

tgiglio-tosi R §
liguliformes we 114

liguligerus e 114

moluccanus R § 1

siiunensis w113

weberi ... . 114



Page
Chrysididze oo 347
Chrysis angustata w348
bengalensis ... e 349
cupreiventris ... 348
cyanurum ... v 349
fuscipennis ... . 348
indica e 349
lusca . 349
mendicalis ... e 347
nitidula. e 348
obliterata ... .. 348
oculata e 349
orientalis . e 349
sarakhsensis ... e 348
triacantha . 348
Chrysoconops .. 287
brevicellulus ... e 300
t+pygmzus .. 300
Chrysemelidz s 4o1—408
Chrysopila guttipennis e 435
lanopyga 420, 434
lupina. 435, 436
maculipennis e 435
Chryso%i(l)us 417, 423—426, 435, 436
talbapictus 426, 428, 429, 433—435
aureus e e 431
correcta .- e e 435
correctus 427, 433 435
decisus eee 424, 428, 435
ferruginosa 425, 428, 432, 433
ferruginosus . 425, 427, 436
tfrater 428, 431, 433, 4360
guttipennis . 420, 429, 435
impar 424, 427, 435
insularis e 428, 433, 435
tluctuosus 426, 430, 433, 430
lupinus see 427, 430
maculipennis 426, 435
+marmoratus426, 429, 433, 434, 430
sauteri oee 427, 431, 435
tsegmentatus 427, 430, 431, 433
. 434, 436
simplex . 427, 433—435
+stigma 428, 432, 4360
stylata . e 435
stylatus T 427, 435
table of Oriental species ... 420
+unicolor 428, 432, 433, 436
vacillans 427, 435
Chrysotoxum v o 89
+citronellum ave 90
+sexfasciatum ... 89, 91
Chunra - . 130
tgigantea ... 136
puncticosta ... . 136
Chydorus sphericus ... 324, 327
Cicindela alieni 409
catena 410
crassipalpis... 410
tlefroyi ... .. 409
limosa 409, 410
nivicincta) ... 409, 410
tetragrammicae 410

r’llg’t’

Cicindcla vittigera ... 400
westermanni 410, 411
Cicindeline e 400—412
- Cimex 154
ciliatus 153, 155
columbarius 154, 155
lectularius 153—155
macrocephalus... 153, 154
pipistrellt 154, 155
rotundatus 153—155
Cimicide ... . . 134
Cittotzenia bursaria 108
Cladiscus sanguinicollis 387
sp- 8
Cladocera P . 327,340, %;Z
#Clathurella malleti var, nivea ... 192
¥selhi y - 193
Cleride e .o 387, 388
Clythra suturalis e 402
Clytra insularis 403
lefévrei . wes 403
var, X oo 4()3
occipitalis e 403
orientalis 403
succincta - o 403
Cocadumus 154
" Codionus ... eee 488
chlorizans ... 488
Ccelenterates 309
Celidia . 148
albipes P )
albisigna . 148
aurulenta ... oo 131
brevis e 150
canifascia ... 149
cupraria 148
dirigens . e 149
diversa e 149
dorsimacula ... e 150
dubia . vee 150
guttata we 150
g‘lltlivcna vee wee 149
guttulosus ... eee 130
1pscripta oo e 149
leucomel~=n 150
luteifascia <. e 140
maculiceps ... . 150
marginifrons ... . 148
pardalis . 148
picea oee . 149
punctivena <. . 140
roseifascia o we 150
rufivena e 139
sclecta 150
sexguttata ... Ny 150
var. terminalis 150
subapicalis ... e 150
subnotata  ,.. 140)
testacea 150
unifasciala 149
verticalis e 130
Colasposoma affine ... vee  JUJ
cieruleatum 03



Page
Colasposoma nitida ae 403
arpatum w405
Colsa. e, o I34
costaestriga e e 134
tmatanga e 134
Coluber radiatus . 109
+Columbella suavis ... w. 10§
Comastes e 457
' pulchellus ... e 457
Comptosia 456, 486
aurifrons .., e 486
bicolor ... e 486
brunnipennis v 456
Considia  *** e 132
cavata e 132
nitidula . e 132
oblonga v 132
transversa ... e 132
t Conus edwardi ee 10O
zonatus we 100
Copepoda 310, 324, 341
Copeus labiatus v . 318
Coptocephala dubia ... «e 400
Corbicula Auminalis .,, <. 108
*var, holstiana 108
irawadica .. 48
tsylhetica ... 47
syriaca T vee 108
Corethra asiatica ce 302
Corethrida " 287—302
Corophiide e 119
Corynodes andamanensis we  JO
‘* andamansis "’ 403, 406
bengalensis .. 408
Cosmoscarta borealis e 132
tCrabro annandali - 358
melanotarsis s 339
*Crassatella radiata var. obsoleta 203
Crioceris quadripustulata we  Jor
Criorhina 87
T(?) dentata .. 87,88
Criorhinze 88
Crustacea e 107
Crypsithyris w399
tspelea ... w309
Cryptocephalus analis o 404
(_:olon - 404
interjectus . 406
var. A 4oz
B 407
Culex . 287, 295
fatigans . 208
fuscocephala 209
gelidus . 208
microqnnulalus 287, 297
mimeticus .. 297
tminor . 208
sitiens 287, 298
“g{;lpe? s .« 208
vishnui
Culicidz zﬁgﬁggg
Cyclopida . 341
va(:lops ke ‘ea ’340

Puage

Cyclops serrulatus 324, 325
) slrenuus 324, 325
var, lacustris 325

viridis 324, 325
Cyllenia ... . 487

(Anthrax ?) aberrans ... 490
afra w490

globiceps. ... w487

Cyprinoids “ 107

Cyprinotus congener ... we 332
D

Dabrescus .. w145

costalis ... o 146

ineflfectus ... e 145

lzetisigna ... e 146

metallicus ... e 145

nigrilinea ... e 140

remotus ... e 145

Daha ... vee 131

arietaria eee 131

tkuchingensis ... v 131

Danio ve 123

albolineatus .., e 120

tannandalei ... e 123

dangila v w120

spinosus s ve 126

Daphnia longispina 324, 330

var, caudata 330

Dasyceroclerus, sp. ... ... 1388

Decapod Crustacea 211, 255

Deineches 83

tsimioides .., ... 83, 84

Dendrophis pictus .. 109

Desvoidea . . 287

fusca e 293

obturbans ... .. 203

var. fusca 293

Diamysis e 234

Diapromorpha dejeani ... 403

melanopus v 404

pallens v 404

turca e 403

var. D ... 404

Diaptomus paulseni 324, 327

ttibetanus. ., 324—326

Diaschiza exigua 319

semiaperta .., v 319

. taurocephalus .. 319

Dicerobatis 176, 179

eregoodoo 179, 180

tthurstoni 179

Didea .. 54, 36

1 Dideoides - 34

' tfovata .., <« 54 55

Diestrammena annandalei 43

unicolor - 43

Diglena catellina .. 318

{Dinda we 130

maura - . I30

Dinocharidze 3?9

Dinocharis pocillum w. 319



Dinomachus e
tfusus
marshalli

tDiplodonta insulsa ...

Diploptera ...

Dischistus

ase L X2

Fresplendens
iDoda
tlaudata
Donax incarnatus
tnuxfagus
ttiesenhauseni
ttrigonalis
Dorylaimus
. stagnalis ..
Drillia digitalis
exasperata
tfraga
-tsikesi
Dryopoides ...
Dunhevedia crassa
Dysalotus alcockii ...

E
Ectoprocta ...
Elachistide ...
Elasmognathus
helferi
thewetti
Elephas.indicus
Elis ceylonica
prismatica .
Ellampus timidus .
Entomostraca v
lintoprocta .
Entozoa ves
Eoscarta
antica
borealis
cos .
ferrugineca ...
rufa
subdolens ...
Ephydatia fluviatilis ...
indica Ve
meyem
miilleri o
Eriozona
analis

truficauda’ ...
Eristalis o

cognatus are
dimidiata ...

(Eristalomyia) sapphh'-il'm

himalayensis
intricarius
orientalis
saxorum
semicirculus ..,
scpulchralis ..,
solitus

LYY

Page

128
128
128
207
359

481
. 144
145
. 208

207

208
... 208
314, 315
314:313
191
192
191
191
119
327

324
w109

we 11, 19
396
cos 127

e l27

127
w303

e 332
352

347

309, 323, 341
I, 14, 15, 19
108

131

vee 132
131, 132

131, 132

132

e 132

w- 131
300, 307

25, 26, 157
3006, 307
306, 307

50

e 57

.. 50
54 08, 70, 71
7L

00
70
70
70. 73
70

006

70

06

71

Vil

o Page
Eristalis tenax 71—73
var. campc.slrls 71

tortuosus 70

ursinus 70

Estheria davidi e 309
Eucharimyia dives ... e 457
Euchlanida 320
Euchlanis dilatala 320
Euclovia w 129
tconvexa ... e 130

. okadae e 129
tEucypris minuta 310, 324, 332
ttibetana 324, 330, 331

Euglena oo ITIX
tuba 111, 112

Eulais megalostoma e 340
v +ibetana 324, 339
tEulima balteata 109
Eumenida ... e 359
Eumerus .. 76, 77
argentipes 76
argyropus ... ... 70, 77
tnepalensis ... 70

Eurete 21, 23, 24
'I'annandalei . 21, 24
erectum I 24

var. tubulifcrum 24

Eurelide . wen 20y 2
tEuryalona annandalei 324, 328
Euryaulax oo N A 1
t+Eusimonia celeripes .. 244 HF
lurkcstana o247
Exoprosopa 437, 438, 4431 H7: 4341 455
466, 485, 489

albicincta .. 440

albida ... 447, 400

alexon 443, 147, 400
tannandalei +43+ 409

antica . 485

audouini ... 441, 464

auriplena H5 7. 400
bagdadensis o 485

basifascia 447, 400
bengalensis TS

bingtata 437, 444, 445

“ bipunctata " .

brabma 4O, 443
cieruleopennis w437
chrysolampis w439

collaris 3370 440 H7

dedcecor .. 485

disrupta o 485

doryca o 44

+Hammea 444, 447, 405, 400
Hlavipennis 444, 447, 403,

400
(?) fumipennis ... 48y
fusupenms we 439
(?) ignifera w48y
(?) insularis w8y
insulata 440 440, 447
[i.'l\’illl-'l e v 443
ar H3r 4T



Vil

Page
45, 448, 407

+Exoprosopa lateralis
b 447, 464

Hatipennis

leuconce 441
lugubris 485
(?) meigenn 489
mel@®na 485
nubeculosa - 483
obliqua ... e 443
octonotata 446
olivierii ... e 485
paupera ... w485
pennipes ... 443, 44y 447
tretrorsa .. HS, 468
satyrus . 440
semjlucida 147, 466
singularis 485
stupida 39
tantalus ... - 439
tricolor ... o 455
tristis ... e 439
(?) umbra . 489
(?) undans 189
vitrea o W7
(?) vitreicosta we 439
F
Farrea . 2
occa var. foliascens 2
laminaris ¥
Fetis pardus 108, 109
tigris s 108
Fenithicola funestus ... ... 388
Fish e 306, 309, 311, 341
FFossores sie B e 349
Fulgoride 129
G
Galeodes e e 230
afghanus ... oo 240
agilis 241, 242, 246
tannandalei v 245
araneoides ... 243, 247
+aulicps 241, 246
auronitens e 243
bacillifer 245—247
caspius 243
tchitralensis 243,247
%sub-sp.
. pallescens 244
cirius 242, 243, 240
. var. nigripalpis 243
darius K e 241
fatalis e 243
Hestivus ... 242, 246
thscheri ... 241, 244, 246
indicus ... 243245, 247
obscunor e 244
macmahoni . 241, 246
mgnp ipis ... o 243
arientalis e 240
|)0L()L,‘\I aee 243

Page
Galeodes schach 242
truculentus .. 242
Gammaridea 119
Gastrotricha 309. 316 322. 323
Gelechiadz 396
Geron -Ulp 459
targentifrons 459, 482
australis 439, 183
simplex e 459
+Gibbula ahena 201
tcoeni 201
phzedra ... «. 201
Gordiide o 113, 315, 316
Gordius . 115, 117
aéneus . 117
doria wee 1I§
fulgur e 115
aronz 110
zavattarii ... 117
+Gorytes icariiformis ... . 356
t+Gottonia andamanica 43, 46
Gracilariade 398
Grandidierella . 120
tbonnieri v.. 120
mahafalensis 1 19—127
Graptomyza e 03
duodecimnotata 63
longirostris e 63

®var. duo-
decimnotata ., 063
tsexnotata e 63
ventralis 03
Gynandrophthalma crassipes ...  jo2
pallida 404
Gyponinz (?) - 144, 145
tGyrineum wilmeriana ee 195

H

tHabropoda krishna .. 366
magretti w366
radoszkowskii ... 307
Halictus albescens ... «e 300
buddha 361
calceatus 362
constrictus ... 360
tdciphobus . 361
lucidipennis ... w361
tparis 361
tpolyctor 360
senescens w361
subopacus ... . 360
vishnui voe we 361
t+Haminea callosa we 189
Hecalus .. 145
parvus we 145
paykulli o 145
Hedychridium wroughtoni 347
Helice dentipes 2r9

Hcliomyia ...

ferruginea ... 125,

125, 435 ()

436



Helophilus
taénus
albiceps
bengalensis
caugatus
celebes
conclusus ...
consors
curvigaster
doleschalli
insignis _
mesoleucus
notabilis
pendulus ...
pilipes
quadrivittatus
ttuberculatus
vestitus
Hematosiphon
*Hemicardium hystrix var.
brevispinosa
Heriades parvula “er
tHerpetocypris smaragdea

Page
04, 65, 07
65, 06, 63
... 63, 69
64, 66, 69, 70
05, 67, 68
.. 05, 68
-+ 63, 69
.. 60,
... 03, 68
05, 08, 69
... 635, 08
65, 66, 69
.. 65, 68
68
... 05, 68
65, 60, 6y
03, 67,68
.. 65, 68
154

206
. 366
324, 336, 337

tstewarti 324, 333, 334

338

Heterogastrinae e 128
Heteroptera 127, 154
Heterostylum o ui 457
Hexactinellida = 21
Hilda w 129
tmalayensis ... oo 129
undata . e 129
Hislopia lacustris ... 98
Holopyga indica oes we 347
Homoptera ... we 139
Hulecceteomyia pseudotzemala 291
Hydra . 310—313
Hydrachmda: . 323, 339
Hydra fusca . 311—313
grisea ve 313
ohgactls e 313
orientalis 312, 313
rhaetica (?) 311, 312

rubra e 312

Spp. ee 313

viridis o 313
Hydrophiida v 100
Hyperalonia 437, 438 442, 489, 401
albicincta 440, 443

argyura ... oo 442

aurantiaca 440, 443, 400
chrysolampis 439 H3

combinata vee 440

confirmata 439
demonstrans oo 430

devecta ... g41—443, 462

dives ... 439, 443

doryca 441, 443, 462, 463

flaviventris 441, 443

fuscipennis 439, 443

hyx - v 439

) Illlbllld 48y

batifascia .. AT

1X

Page
Hyperalonia obliqua ... H2, 43
cenomaus 44—443
pennipes 4143
(?) pulchra 489
purpuraria e 439
(?) rufescens 489
salyrus 440, 441, 443, 463
sphinx ... 40, 443
suffusipennis 440, 443, 462
tantalus 437—439,442, 443
tristis 439, H43

|
lassus (?) angulifer 136
laticeps ... . 136
nitidulus ... e 136
niveosparsus 130
Icaria . . 330
Idiocerus e 135
adustus ... e 135
laticeps ... e 136
nitidulus ... vee 136
(?) punctatus 136
Insects e 107
Irene . C 1415
ceylonensis ... 13
Isopoda . . S 1Y
Issinze e 129
Isthmia e 129
Iswara luteus eee 352
Ixalus annandalci e 305
cinerascens ... e 305

J
Jassidae e 135
iassinz e 145
e 148
alblpcs e 130
albisigna o 148
(7) aurulenta es 151
brevis e 150
canifascia e 149
dirigens e 149
diversus - . 149
(?) dorsimacula eve 150
dubia . 150
glabra o 148
guttatus e 150
gutlivcnu 149
inclinans . 148
inscriptus 5 . 149
leucomelana ... we 150
luteifascia T R 1Y)
maculiceps ... oo 150
nervosus e 148
pardalis .o e 148
piccus aes e 140
plmcllvend oes o 149
roseifascia ¥ o 150
rufivena e .~ 149
Sllhﬂpiciilih 0er X ls“



. Page
jassus subnotatus 149
lestaceus 150
verticalis 149

K
Kalicephalus willeyi 109
+Kellia mirabilis v e 203
Kolla e U KW
insignis O WK1
polita 144

L

Labidostomis cum mingi 402, 403

WA

humeralis 402

Leander carinatus 220
hastatus . 220
japonicus ... e 220
Jongirostris ... vee 220
A 211, 220
styliferus 220, 222
Lenuipes. 220—222

Ledra parva .. O
Leicesteria ... --- . 287
tapicalis ... 291
longipalpis ... s 202

Lema mandarensis 401
Lepidanthrax “ 471
I.epidoderma squammatum 322, 323
Lepidoptera ... . 399
Lepralia. ... 109
(Escharoides) occlusa .. 110
l.eptidae = 117, 430
L.eptipalpus ... 117, 425, 435
ferruginosa . 4253

flaveolus ... 425

+fulvidus ... 425

(?) waigiensis 425, 435

Leptis o 423—420, 434
albopicta | 428, 435
tapicipennis 123, 434
decisa o 424, 428, 435
‘““dichroma P T
ferruginosa 425, 436
immpar... et 424, 435
marmorata 429, 436

¢ pallidus "
punctum (?)

433
431—433, 436

uniguttata . 24,
1'Leptothygra solida .. 4 + jg‘tt
Lepus ruficaudatus .. 108
Leucozona lucorum 57
tLimnza simulans . e 46,17
: stagnalis ... . 108
Limnophora 107
himalayensis 107
. tonitrui 107
Linguatulidz 109
Lituoline Foraminifer 23
I.ophopus ) 110, 173
carteri 171—174

var, himalayanus rro

Page

Lophopus crystallinus cees 172

himalayanus 171, 172, 174

jheringi ... e 174

lendenfeldi 110, 172

var. himaldyanus 110

tlora e 131

inclyta 131

I.oxosoma o 14, 19

+L.oxosomatoides v 14, 16, 19, 39

tcolonialis 14—17

+Lucapinella gaylordz 203

Lycastris . 85

albipes 85, 86

t+flavohirta 85

Lygzida . 128

Lynceus guttatus o 328

I.yroda formosa . 355,

Lysiosquilla 31, 32
M

Macellopalpus 425, 435

flaveolus 423, 435

Hulvidus 424, 425, 428,

435, 436

Macropsis  «..- 233, 236

torientalis ... ~ 236—239.

slabberi ... 233, 236--238

t+Macroschisma elegans «s 203

Macrothrix hirsuticornis 324, 329

Mammals. ... wee 303

+Mangilia andamanensis e 102

texasperata e 102

tobtusa ... e 102

Mansonia ... see 301

uniformis ... s 300

Mansonioides see 301

annulifera ees 301

Manta birostris e 176

‘*“ Mantis "' e 113

t+Margarita ponsonbyi eee 201

1 Mastigocerca auchinleckii ... 318

bicornis . 319

Matla o e 42

bengalensis ... e J2

Megachile albifrons ... e 303

lanata. e 3065

nana .. 305

umbripennis ee 365

Megalophrys 305

montana e 305

parva ... e 305

Megaspis ... v 71, 72

chrysopygus o 72

crassus vee 72

errans. .. 71, 72, 74

sculptatus ... . 72

table of Oriental species 72

ttransversus e 73, 74

zonalis e 73

TMeclania charon .es . 196

texpatriata o 100

tmultistriata vee 106



Page
Melanostoma 33
ambiguum . 53
dubium . 53
+Melasina apracta .., « 400
+Menestho acuminata v 200
Merodon ... 85
Metaplax dentipes ... 211, 219
distinctus s 219
elegans voo e 219
Microdon ... .o 91
'I'annandalel . QI, 04
apicalis ... s 93, 04
. tauricinctus v 93, 04
tcaruleus ... . 02, 94
t+avipes 92, 94
fulvicornis ... 94
indicus . 94
metallicus . ... 91, 04
obscurus «s QI, 04
truficaudus «s 03, 04
stilboides ... 94
sumatranus o 04
wulpii . 93, 94
Micro-lepidoptera ... 395—400
Milesia .. «. 67, 80
balteata o 8o
conspicienda ... cee 8o
i s 80
§himalayensis ... 80, 82
lamus . 82
semifulva . 8o
tvariegata 80—82
tMimomyia minuta ... «e 301 P
Mioscarta . 135
bipars ves . 135
forcipata ... vee 123
tMiralda gemma o 406, 47
Mitra cruentata e 104
ebenus 193
temiliz . 103
twarnefordiana w. 103
tModiola cymbula ... vee 204
gubernaculum e 204
+zebra e 204
Moina rectirostris ... 324, 329
Mollusca ... w. 108
Morphota formosa 355
Mucidus scataphagoides 288
Mulio 480
(Anthrax 7). Ieucop:octa o 400
lugubris . . 190
persicanus 480
Mus albidiventris 386
Mus cervicolor oer 386
(l.eggada ) buduga ... 385
ramnadensis 385, 380
Musca maura . 451
Mutilla indefrusa 350
tindiga 351
interrupta 350
lathonia ves . 350
(Odontomutnla) hCI[)"I 352
pilosella . 350

Page

Mutilla pulchrina’ 351
ruficrus 350
sexmaculata 349
Tspectra 350
vicinissima 350
Mutillida= .., 349
* Myliobatidwe 175, 178 179
Myliobatina ... 175, 178
Myosoma v Iy, 19
Mysidz 233—239
Mysinze 233—235
Mytnlus . 204
Myzomyia rossii 287
Myzorhynchus barbirostris 288
vanus ... 288

N

Naidida 42
Nanina berlangeri ee 108
®yar, globosa 108
+Narica depressa 199
+Na. gerstenbrandti 104
tjucunda . we 104
tristis . 194

Natalis spinicornis 388
Necrobia ruficollis 388
rufipes . 388
Nemachilus stoliczka ... 310, 34t
Nematode 100, 314
Nematomorpha 309
Neohydnus despectus 388
tsp. 388
Neomaclcaya indica .. 187
*var simplex 291
Neomysis ... e 231
Neuria. . ... v 450
.indecora e 450
Nomia cl?'pcata e 303
elliotii e . 364
floralis . w365
punctata e 304
punctulata .. o 304
westwoodi . . 30.

Norsia e 14
dilecta . 148
flavidorgum ... o 148
fulvescens N KE
Norsiana ... oo 148
Aavidorsum e 148

Notholca scapha o322
tscaphula ... e 321
Notommata aurita ... e 317
Notommatada e 317
Notoscarta ... 135
alboater ... o 135
c_roceomgm . 135
ptyeloides .. 138

tzebrina ... e 135
$Novalulina andamanensis ... 200
Nyssorhynchus fuliginosus v 28R
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Page

Pclopeeus bilineatus ... e 355
Pericoma ... 103, 370
tannandalei ... 370, 380
tappendiculata 370, 378—380

tbella . 370, 383

'l'margin'motat.:; 370, 381—384
*var. gilvipes

382, 383

#var. lacteitarsis

382, 383

tspinicornis 370, 378, 380
Phzocyclotomus sp. ... .. 388
Philanthus pulcherrimus er 356
punjabensis er 357
+(Trachypus) nepalensis 356,

) . 357

Philodina citrina. w316
Philodinad= er 310
Philodina erythrophthalma ... 316
roseola e 316
Phlebotomus 101, 103, 369

Page
(0]
$Ochmastis _ 300
+chionacma 390
Odostomia aciculina ... ... 200
pfeifferi ... 40, 47
Odynerus ovalis 359
(Eciacus. ... e 154
Oligochzta ... 39, 174, 310, 311
Omadius mediofasciatus .. 388
roepstorfi ... w388
seticornis ... . 388
Opetiopalpus obesus ... . 383
Ophiuridz ... 22
Opilo sordidus, var. ... .. 388
tsp. o 338
+Oreinus baileyi e 344
Orthrius andamanensis 388
rufotestaceus 388
tspp. 388
subsimilis . 388
tarsalis 388
Osmia ad= ... . 365
Ostracoda ... o 310, 330, 341
Otolithus maculatus ... .. 109
P
Pachygrapsus l2vis ... w217
longipes w. 218
minutus 216, 217
planifrons e 218

tpropinquus 211, 216, 218

Pagria kanaraensis ... e 404
Palzemon altifrons ... vee 227
amazonicus 222, 226

carcinus ... 223=—227

var. . 223

dayanus . ... e 227
dieperinkii «.. v 220

dispar e 227

ensiculus veo 226

jelskii. v 220

lamarrei 211, 222, 222, 223,

224

scabriculus ... e 227

sp. 211, 226
Paludicellide e . 13
Parachordodes pustulosus 114, 315, 316
Paragordius sp. (?) ... 117
Paragus 52
tHuteus 52
serratus 52
Parexostoma maculatum 342
. stoliczkze 342
Paria cuprescens ce. 407
Pectinatella 173, 174
tburmanica 173, 174

(?) carteri .. 110

davenporti 173

gelatinosa 173, 174

. .. ~magnifica . 173
Pedicellina 14, 16, 18, 19
Pelias 255

targentipes 101, 102, 369

Phlogistus imperialis ... 388
Phthiria .o s 459
(Anthrax ?) hypoleuca 490

gracilis e 459
Phylactolemata «. 110, 160—174
Phyllopod we 309
Phymatidz “oxs - 154
Phymatophza pustulifera .. 388
Pipistrella abramus ... es 155
Pipizella .+ 52, 53
curvinervis . 53

tindica 52
+rufocincta ... . 53
sculpeonata ... 53

Pison punctifrons ap ws 355
Placostola ... . 397
Platychirus ... B v 53
albimanus . 53
Platypygus ... - w487
maculiventris v 487

Plecia (Bibionidze) e 417
Pleurotoma acutigemmata . 191
trimata ... w100

Ploas 488
adunca 488
bombyliiformis ... o 488
Ploima Illoricata e 317
Ploima lkoricata e 318
Plumatella . 110, 170, 174
aplinii we 170
tbombayensis 160—171
coralloides 13, 110
emarginata 170, 171

fruticosa ... 12,110, 170
philippinensis 170, 171
polymorpha oo 171

princeps 110, 171

punctata ... vee 172

repens 110, 171
tanganyikae 169, 170
Plutellidae 305, 398



Page

Podalirius pulcherrimus 367
quadrifasciatus 367

Polistes marginalis 359
Polybia stigma 359
Polychzte . 389
Polychatophyes o 133
Polydonta 74—76
bicolor 76
torientalis ... oe 74, 76

Polyzoa 11, 98, 109
Pompilidae 352
Pompilus hecate ee 354
iliacus .- 355
Porocephalus brotali ... ... 109
tPotamocypris stewarti 324, 338
Potamomysis e .. 0233
tassimilis 234, 236

) pengoi ... 233—236
tPristis annandalei ... .. 301
zysron 2-

Proales g)ibBa g?S
+Promalactis nebrias . 397
Protosquilla . . 32
Protozoa ... v 111
t+Psammobia obtusa ... .. 208
ornata ... oo 208

Pseudagenia alaris .. 352
clypeata 353

tculiciformis 353

tinvidiosa 353

lzevicula 352

tmimica . 354

stulta ... oer 354

Pseudoclytra plagiata e 402
Pseudolema suturalis . 402
Pseudosquilla s - 32
Pseudotheobaldia niveitariata ... 297
Psychoda ... 370, 373
talhonigra .., 3790, 374
talbonotata ... 7, 373, 374
targenteopun 370, 375,

. 370

tatrisquamis 370, 376
tbengalensis  369—371, 376,

. 377, 38v, 383

tdistincta 370, 372
tnigripennis 370, 376, 377

X111

tsquamipennis 370, 375, 370

table of Oriental species 370

tvittata, 370, 377
Psychodidze 101, 369, 383
Pterocercus spp. i . 109
Pteropidze - 103
Pteropus ... 159—163
celzno .. 159, 163, 165
condorensis ... ce 161

edulis 159, 160, 165

faunulus .. 166
javanicus .., 160, 164—166

medius .. 105
melanotus ... 150=162, 164
nicobaricus :.. 159—162

ttytleri v 102, 163, 105

Page
Ptychobarbus conirostris 3, 341
Pyria orientalis 349
Python . eer 108
molurus 109
Q
Quadrivisio bengalensis toy
R
IRadioculex 287, 295
tclavipalpus 295
Rana dorize 304
laticeps 304
liebigti 343, 340
limborgi 304
limnocharis 304
nigrovittata 303
pleskii 343, 340
vicina 304 345, 340
Rattulidze ... 318
Reptiles 105
Rhingia 57
+ angusticincta ... 58,59
tbinotata . 57, 59
campestris .. .. 87, 589
cincta 57, 59
tlaticincta ... .. 58, 59
*var. fasciata 58
rostrata .. «e 57, 59
table of Oriental species 57
Rhinodon typicus ... .. 300
Rhynchota eee  127—151,154
+Risella balteata .. 197
glutea 197
1 Rissoina angusta . 197
teylindrica ... . 198
taeta .. . 148
tpupiniformis 193
tsculpturata 1938
+warncfordize 190
Rocinela typus . e 107
Rotifera 300, 311, 310, 323
tRotifer tridentatus eee A7
S
Sacculina  -.. 181
Sadoletus 128
teorvus 128
validus 128
Salea ” 37
anamallayana I
tausteniana o 37, 38
horsfieldii 37, 32, 38
Salius (Priognemis) rothnevi ... 354
Salpina brevispina ... 310
tshap¢ o 319
similis 320
Salpinada - 310



Page

Scaphoideus _ . 151
immistus 151

Hiteratus eer 151
Scapholeberis mucronata 324, 329
Scaridium longicaudum ... 319
Sceliphron bilineatum 355
Scelodonta indica 4035
vittata ... ;04
chizopygopsis stewartii 42
5 ALy stoliczkae 311, 342.
var. 342

Schizothorax macropogon 341, 342
to’'connori e 343

+Scintilla citrina eee 205
costata wes 209
telongata eee 200

jukesi e 200
tperplexa e 206

retiosa e 209
translucida . e 200

Scolia binotata e 352
prismatica .- Ceee 352
quadripustulata var. binotata 352
Scoliida 352
Scotophilus kuhli 155
Scylla serrata e 211
Selachian e 303
Selenocephalus parva .. 145
Sericomyia . ... 89
thimalayensis 8¢

Sesarma 181
amphinome ... ... 185

aranea . 184

celebensis ... 181
moeschii e . 185
ocypoda 181, 184

var. gracillima 183

sylvicola 181—1834
tthelxinoé ... 181, 184, 185
Sialoscarta ... e 132
concinna .. . I32
Simocephalus elizabetha 324, 329, 330
gibbosus e 329

mixtus 3329

ve. i .., w330

. ve 1loides 329
Simotes splendidus 105
Sitala attegia 187
cadelli w187
tdenselirata e 187
1Solariella dulcissima e 202
variabilis ... e 202
Solenophorus megalocephalus ... 108
Solifuge ... ; . 241
Spha!lbphoria e 33
distinctus 53

nove-guinex ... 3

Sphegidz vee g-n .oe ’;‘gg
Sphinctogonia ‘1:;4
g-uttivitta e 14}

quincuncula ., 144

lineolata 144

Sphyxca gigas ... . o

X1iv

I’age
Sphyxea himalayensis e 83

variegata ...
Spilogaster e 107
Sgic\ e o «. 389
tbengalensis .. 389
filicornis . ... 389
Spionidze ... . e 389
Spogostylum . eee 401
distigma e 449
limatulus 453
Sponge, Dictyonine ... 21
Sgonges «. 300
Spongilla alba 13, 107
bombayensis 25
carteri 13, 25, 157
cinerea 25
crassissima ... 13
Spongille ] 23
tSpongilla indica ... . 25
lacustris ... e 13,25
tlapidosa ... 25—27
loricata ... 206, 97—99

*yar. burmanica 97, 157

proliferens... 157
reticulata ... 13
sumatrana 25
Spongostylum er 401
flavipes e 491

pallipes 491
Squilla . 20—35
aftinis 32
armata .o 31
chlorida oes . 33
fasciata . 33
foveata 33

gilesii 3
gorypetes . . 33
hemischista ... v 31,32
holoschista ... 32
interrupta oe 31,32
investigatoris ... 20—31, 33
leptosquilla ... e 33,34
multicarinata ... 32
ovatoria o 33

polita . 33
raphidea .+ 3,33
scorpio (genuina) e 33
(immaculata) ... 33

stridulans e 32,34
supplex oo 33
tenuispina . 32—34
Stathmopoda . 307
tcalyptraea ... s 307
tplacida ... ee 396
Stegomyia w287, 290, 291
talbolateralis e 289
amesii . 289
tassamensis .- 200

fasciata eee 201
scutellaris ... oo 291
ttripunctata .- 288
Stilbum cyanurum .., . 349

tStomatella crenulata 202



Page
Stomatopoda . e 30
t+Strigilla densestriata we 210
+Styloptygma andamanensis .. 199
Suragina 417, 434
illucens 417, 434
signipennis 417, 434
Sutura fluviatilis we 203
Syritta ... 76, 77
amboinensis 77
tllucida (7) 77
indica (?) e 77
laticincta . 77
orientalis (?) .. 77
pipiens . 77
Syrphidz .. 49—06
Syrphus .- 54, 56, 37
balteatus . 57
luniger . 57
pyrastri . 57
torvus 57
umbellatarum s 57
Systeechus ... 158, 401
ardens w. 458
eupogonatus e 438
socius 438
Systropus ... e 439
(Anthrax ?) funereus... 491
blumei .es 160, 485
eumenoides ... 439
feenoides e 492
funereus e e 402
tnigricaudus 460, 483
ophioneus ... 459
polistoides ... we 400
sallei e e 402
sphegoides ... o 439
tessellatus 1460, 435
tjpuloides ... e 400
T
Tachza e . 107
lacustris .. S
spongillicola ... w107
Tachytes modesta® o« .o 355
Tadpole ) 345, 340
Taenia polycalcaria ... e 108
Taeniorhynchus w. 288,203, 204
ager ... eee 200
tenax e 299
Takin 249—253
+Tapes albomarginata o 207
Tartessus ive 146, 147
antecedens .. 140
badius 147
basivitta e e 147
bistl"lga ' oo wee l46
colligatus ... e 147
concolor ... 146
cupreipennis 147
diaphanus ... 147
dimidiatus ... e 147
e 140

ferrugincus ...

Xv

FPage
Tartessus fieberi we 146
flavibasis  ees eee 147
polygrammus see 1406
scabrifrons... e 147
semivenosus . 147

+Tellina cancellata ... v 209
tincisa .. 209
tjousseaumei 209

] tmagnifica 210
I'enerus andamanensis 388
cyanopterys, var. 388

avicollis 388
signaticollis . ... 388

var, margini;
B pennis 388
Terebra albomarginata 190
tcarnicolor ... 189
fenestrata 190
Frubrobrunnea 189
Funicolor 190
Tetigonia 137
Tetigoniidae 137
‘Tettigonia lineolata 144
brevis

(?) dubia 150

cburnea 137

glabra 148

guttivitta ... 144

inclinans 148

multipars ... 149

polita 144
Tettigoniclla . 137
tannandalet P

‘fbaluen.}i'_g 141

tcumatijg 138

eburng, e 137

clongiy, 142

tericksoni 137

ferrygrinea 138

horsficldi 141

Witrata N BT

ouhoti . 142

nigrilinea - 143

crakensis we L4l

grnm:ma oo 138

scitipennis ST K
ttamborensts e 139

ttimorensis 139, 140

trita oo 142

fwallacci ne 143

+wetterensis e 139

t+whitcheadi e 142
Tettigoniellidae . 137
Tettigoniellinz 137
‘I'cttigoscarta 134
nitidula 132

‘I'herates gestroi w412
#sub-sp. annandalei 412

kraatzi e 12
spinipennis _ 1

var. versicolor 411

xanthophilus 411
santhophobus 411

150 ..
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Page
Tillicera bibalteata 3388
javana . 388
Tillus notatus var. tristis 387
Tineida v 300
Tingididz 127
I'lphla himalayensis ... e 352
tTischeria ptarmica ... .. 399
+Tornatina conspicua 187
Tortricidee 393
Toxophora ... 438
(Anthrax? ) lcucopyga 491
fulva .. 492
javana 453
eucopyga . 191
zilpa 439
Toxorhynchites immisericors 288
Trichodes spectabilis var. kuwerti 388
Triecphora antica 132
cavata ‘132
ferruginea 132
rufa w 132

subpustulata 132 1
Trochospongilla latouchiana 157
phillottiana 157
Trogodendron fasciculatum 388
Tropidonotus piscator 109
Trygon T 393
atrocissimus ... ee 304
t+microps 393, 304
Trypeta - e 420
Trypoxylon intrudens e 38K
Tubella . S 157
+vespariqides 157
fam see 157
Tubulifera e 347
Turbellaria - 310, 311
+Turbonilla foveolata .. 200
Tylototriton \'errucosus 303
Tympanomerus . 212
orientalis 212——914
pusillus 212—2153
tstapletani 21, 212 , 215

U

Unciola 119, 120

tUnio siliguriensis

Urnatella ... %

415, 19

\' lag
Valkeria . I3
Varuna litterata 211, 218
#Vertagus kochi varg. po]na e 195
Vespa auraria . «e 359
flaviceps »e 359
marginalis e 359
structor . 360
Vespertio celzeno wee 165
vampyrus ... w. I65
Vespida « 359
Victorella lx, 13—I1%5
tbengalensis I1—I3
pavida . 11, 11—13, 39
symbiotica ... we 12,13
Volucella ... «es 59, 60
tbasalis ... 60, 61
decorata aes 6o
+discolor ... 60, 62
tlividiventris ... .. 60, 62
nubeculosa .. 49, 60
opalina 60
peleterii 6o
ellucens o 61
ruficauda ... 60—62
trifasciata 6o
ursina 60

X
lehopherom) ia glossata 85
Xylota o . 77
acquahs 79
athusa .o 79
tassamensis .. 79, 80
tauronitens 77—79
calopus 70
conformis 79
cuprina 77, 78, 8o
cupropncta 77, 78
ﬂa\ itarsis .77, 78
mo roaenescens vee 79
\'entral is o 8o

Y
Ypsolophus w306

T A A A A LR AL S AU A e e



Publications of the Indian Museum.

Rs. ‘As. e Ra. Ag,
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THE RETIREMENT OF LIEUTENANT-
COLONEL ALCOCK

Lieutenant-Colonel A, W. Alcock, C.I.LE., M.B., LL.D., F.R.S.,
came to India as a member of the Indian Medical Service in April
1886, having already had considerable experience of the country,
and having also been Assistant Professor of Zoology in the Uni-
versity of - Aberdeen under the late Professor H. A. Nicholson,
F.R.S. After two years spent on the North-west Frontier as
Medical Officer, he was appointed Surgeon Naturalist to the Indian
Marine Survey. In 1891 he officiated for some months as Resident
Physician and Professor of Pathology at the Calcutta Medical
College, and in September 189z was appointed Deputy Sanitary
Commissioner, Metropolitan and Fastern Bengal Circle. In May
1893 he became Superintendent of the Indian Museum and
Professor of Zoology at the Medical College ; from June 1895 to
January 1896 he was on special duty with the Pamir Commission.
He retired from the Indian Medical Service and the Superintendent-
ship of the Museum on December 29th, 1907. The Trustees of the
Museum, at their meeting held on December 6th, passed the-
following resolution as regards his retirement, and directed that a
notice of his connection with the Museum should he published as
a mark of their esteem :—

‘““ As Lieutenant-Colonel Alcock’s approaching retirement from
‘“ Government service has been gazetted since the last meeting of
‘“ the Trustees, they take the earliest opportunity to express their
‘“ sense’ of the value of his work in India to the Museum and to
‘“ the science of Zoology. It is not within their province to
‘“ comment upon his scientific researches, which have received the
‘‘ approbation of the scientific world in Europe and America, but
‘““ they are well aware that it is to Colonel Alcock that the excellent
‘“ arrangement of the bulk of the research collections in the Museum
‘“and of several of the public galleries is entirely due.. His wide
‘“ knowledge, untiring diligence, and scientific acumen are acknow-
‘“ ledged by all who have been connected with the Museum. The
‘‘ Trustees are gratified to hear that Colonel Alcock does not in-
‘“tend to sever his connection with the Museum entirely, but
f pr¢~ ses to continue in England his invaluable work upon the
““ ¢ ction of Crustacea.”

./ .olonel Alcock’s connection with the Indian Museum may be
to have commenced wlhen he became Surgeon Naturalist on
_“Indian Marine Survey Ship ‘‘ Investigator.” VYear by year in
‘the monsoon season when the ship was laid up in Bombay harbour,
he came to work in Calcutta on the materidl dredged during the.
‘preceding winter, and thus established an association with the late
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Mr. J Wood-Mason, his predecessor as Superintendent, that was
fruitful in scientific work. On the death of Mr. Wood-Mason his
services were put at the disposal of the Trustees, and he beca:me
Superintendent, without, however, leaving the Indian Medical
Service.

In the Museum Colonel Alcock made it his aim to werk out, so
far as it was possible for one man to do, the fauna of the deeper parts
of the Indian seas, to set in order the marine collection in the
Museum, and to exhibit to the public a judicious ¢ section of the
animals identified or described by himself and others. The scien-
tific.side of this work, in its more general aspect, is known to all
marine zoologists, being embodied in numerous papers and mono-
graphs and in his book ‘“ A Naturalist in Indian Seas,” of which
there is more to be said. It was mainly on account of his mono-
graphs on marine zoology that Colonel Alcock was elected a Fellow
of the Royal Society and received the honorary degree of LL.D.
from his old University of Aberdeen. The work of arranging and
exhibiting the collections of the Museum has naturally a more
limited renown. There are few Museums, however, which can boast
that their marine collections are in better order and better displayed
than is the case in Calcutta. The gradual development which has
made it possible to claim for the Indian Museum its place among
the great reference collections of the world is almost entirely due
to Colonel Alcock’s work in this direction.

_He did not, however, confine his attention, while connected
with the Museum, to marine zoology, as his reports on the zoology
of the _Pamir Commission and on the reptiles of the Afghan Frontier
Comm1§519n of 1895 and his biological notes in the publications of
the Asiatic Society of Bengal attest, while the many dissections
and other preparations he set up in the public galleries of reptiles
and other terrestrial vertebrates prove his care for the interests of
the students of the Calcutta Medical College, to whom he lectured
in disheartening circumstances as regards the absence of all oppor-
’zgmtyl for practical classe§ and the humble place as yet given

zoology in the Indian medical curriculum. The bird and mammal
%allenes are still perhaps the least satisfactory parts of the Museum,
tllll(':s:n\ev Ir::)anr Couldbnot bring every section to equal perfection, and

h emember their previous state can alone appreciate
w atTV}‘l’aS‘ ‘done to improve them in Colonel Alcock’s<time.
epiton : anI(;Ta;urahsic in In.chan .Seas "’ (1902) may be regarded as an

popularization (in the best sense of the word) of the

tg)re,ai{te;'hpart of Colonel Alcock’s scientific work in India. It is a
b?i('z 3 at owes its value not only to its erudition and perspicuity
ardly less to its literary style, in which the st infusi f
Shakespeare and other Elizabethay s never medantic. neve
Trivolous, and never 1za\ ethan authors is never pedantic, never
InConern. er dull. The skill with which such apparently

gruous elements are fused even into th ide books h
pared for the Museum galleries o ¢ glude DOOKS e pre-

galleries can only be realized by one who

has att t :
unfxnis}ﬁerflﬁJ ed, and failed, to complete a work of the kind he left



1908.] Records of the Indian Museum. 3

No account of Colonel Alcock’s zoological work in India would
be complete without some reference to his connection with the
Asiatic Society of Bengal, the scientific collections of which formed
the nucleus of the Indian Museum. He became a member of this
Soc1ety in February 1888, was elected Natural History Secretary
in May 1894, General Secretary in April 1895, and Vice-Presi-
dent in February 1901 ; for several years his papers were by far
the most important contrlbuted to the zoological section of the
Society’s Journal.

Colonel Alcock has worked, so far-as his service in India is
concerned, for his successors rather than himself ; but it is for-
tunately impossible to think that his own work for India is finished.
We may confidently hope that it will continue for many years in his
retirement to bear the fruit of his unsurpassed accuracy of obser-
vation, his many-sided enthusiasm, and his literary talent. As his
immediate successor I may be permltted to express my gratitude
not only for the zoologlcal knowledge acqmred from him and for his
unfailing kindness in the Museum and in private life, but also for
that sound versatility which prevented the Museum, understaffed
as'it is now acknowledged to have been, from becommg a lumber-
room with one corner set in order by a spec1ahst The admirable
organization of his office, which enabled his successor to take up
‘the threads of routine mechanically, is another matter for which it
is impossible to be too grateful : although changes will neces-
sarily take. place as the Museum grows and develops, the ground-
‘work will always be that constructed by Colonel Alcock, too
often without recognition and in spite of obstacles of which nothing
was known beyond the Museum walls.

N. ANNANDALE,

CALCUTTA : “uperintendent, Indian Musewm,
January 22nd, 1908. Natural History Section.

NI NSNS NN NSNS NSNS NS



4 Papers published by Lieutenani-Colonel Alcock. [VoL. 11,

LIST OF PAPERS, ETC , ON INDIAN
ZOOLOGY PUBLISHED BY
A. W ALCOCK, 1890—1907

I. GENERAIL MEMOIRS.

(2) On Marine Zoology.

1. Note on the Results of Deep-sea Dredging in 1889-1890.
(Jointly with J Wood-Mason.)
[Ann. Mag. Nat. Hist. (6), vii, 1891, pp. 1-19 and 186-
272.]
2. On the Deep-sea Dredging of the season 1890-9I.
(Jointly with J Wood-Mason.)
[Ann. Mag. Nat. Hist. (6), viii, 1891, pp. 427-452, pl.
xvii.]
3. An Account of the Deep-sea Collection made by the ““ In-
vestigator ”’ during the season of 1892-93.

[J A.S. B, Ixii, pt. ii, No. 4, 1893, pp. 169-184, pls.
vifi-ix.]
4. A Summary of the Deep-sea Zoological Work of the
R.IM.S. “ Investigator ” from 1884-1897.
[Scientific Memoirs by Medical Officers of the Army of
India, pt. xi, 1899, pp. 1-49.]
5. Zoological Gleanings from the R.I.M.S. “ Investigator.”
[Sc1enjc1ﬁc Memoirs by Medical Officers of the Army of
India, pt. xii, 1901, pp. 1-42.]
6. A Naturalist in Indian Seas, or four years with the R.I.M.S.

““ Investigator,” London, 1902, pp. i-xxiv and 1-318; 98 figs.
and a map.

(#1) On Bionomic Subjects.

7. Observations on the Gestation of some Sharks and Rays.
[J A.S. B, lix, pt. ii, No. I, 1890, pp. 51-56, pl. i.]

8. On ‘the.uterine villiform Papille of Pleroplatea micrura,
and their Relation to the Embryo.

(Jointly with J Wood-Mason.)

[Proc. Roy. Soc., xlix, 1897, PP. 359-367, pls. 7 and 8.]

9. Furthe§ Obser_vations on the Gestation of Indian Rays.
(Jointly with J W ood-Mason.)

[Proc. Roy. Sac., 1, 1891, pp. 202-200. ]
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10. On a Viviparous Bathybial Fish from the Bay of Bengal.
[Proc. Zool. Soc., 1891, pp. 226-227.]
11. On Utero-gestation in Trygon bleekeri.
[Ann. Mag. Nat. Hist. (6), ix, 1892, pp. 417-427, pl. Xix.
12. Some Observations on the Embryonic History of Ptero-
platea micrura. ‘
[Ann. Mag. Nat. Hist, (6), x, 1892, pp. 1-8, pl. iv.]

13. A Case of Commensalism between a Gymnoblastic Antho-
medusoid (Stylactis minor) and a Scorpaenoid Fish (Minous inermis).
[Ann. Mag. Nat. Hist. (6), x, 1892, pp. 207-214.]

I4. On a' New Species of Viviparous Fish of the family
Ophidiide.
[Ann. Mag. Nat. Hist. (6), xvi, 1895, pp. 144-146.]
15. An Instance of the Natural Repellent Effect of ‘‘ Warning
Colours.”
[J A.S. B, Ixv, pt. ii, No. 3, 1896, pp. 539-540.]
16. On the ’Toxic Properties of the saliva of certain ‘‘ non-
poisonous ”’ Colubrines.
(Jointly with I,. Rogers.)
[Proc. Roy. Soc., 1xx, 1902, pp. 446-454.]
17. On the occurrence of Anophcles (Mvzomvia) listoni, a
malaria-carrying mosquito, in Calcutta.
(Jointly with J R. Adie.)
[Proc. Roy. Soc., 1xxvi, 1905, pp. 319—3211.]

II. SYSTEMATIC PAPERS.
1) Amnthozoa.

18. On some Newly-recorded Corals from the Indian Seas.
[J. A. S. B., Ixii, pt. ii, No. 2, 1893, pp. 138-149, pl. v.]
19. On some Actiniaria from the Indian Seas.
[J A.S. B, Ixii, pt. ii, No. 3, 1893, pp. 151-153.]
20. Note on Calypterinus allmani.
[Ann. Mag. Nat. Hist. (6), xii, 1893, pp. 29-30.]
2I. On some New and Rare Corals from the Deep Waters of
India.
[J A.S. B, Ixiii, pt. ii, No. 3, 1894, pp. 186-188.]

22. An Account of the Deep-sea Madreporaria collected by the
R.I.M.S. “ Investigator,” 29 pp., 3 pls..

23. Report on the Deep-Sea Madreporaria of the * Siboga-
Expedition.”

[Siboga-Expeditie, 1899-1yoo. Resultats des Ixplora-
tions Zoologiques, Botaniques, Oceanographiques et
Geologiques. Publiés par Max Weber. 4to. Pt. xvi a,
1902, Madreporaria.]
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24. Diagnoses and Descriptions of New Species of Corals from
the “ Siboga-Expedition.” )
) [gTijdsfhr. d. Ned. Dierkund, Vereen. (2), vii, 3, 1902,
pp. 89-115; 116-123.]

(#3) Echinoderma.

25. An Account of the Colle;ction of Deep-sea Asteroidea.
[Ann. Mag. Nat. Hist. (6), xi, 1893, pp. 73-I2I, pls.
iv—vi.]
(422) Brachiopoda.

26. A New Brachiopod.
[T A.S.B., Ixiii, pt. ii, No. 2, 1894, pp. 139-I40, pl. viii.]

(1v) Crustacea.

27. On the Deep-sea Crustacea collected by the ‘ Investigator ”’
in 1890-9I.
[Ann. Mag. Nat. Hist. (6), xiii, 1894, pp. 225-245, 321~
334, 400-411.]
28. An Account of a Recent Collection of Deep-sea Crusta-
cea from the Bay of ‘Bengal and Laccadive Sea.
(Jointly with A. R. S. Anderson.)
[T A.S. B, Ixiii, pt. ii, No. 3, 1894, pp. 141-185, pl. ix.]
29. List of the Shore and Shallow-water Brachyura collected
by the “ Investigator ”’ in 1893-94.
(Jointly with A. R. S. Anderson.)
[J A.S. B., Ixiii, pt.ii, No. 4, 1894, pp. 197-209.]
30. Materials for a Carcinological Fauna of India. No.1. The
Brachyura Oxyrhyncha.
[J A.S. B, Ixiv, pt. ii, No. 2, 1895, pp. 157-29I, pls.
iii-v.]
3I. Materials for a Carcinological Fauna of India. No. 2. The
Brachyura Oxystoma.
[J A. S. B,, Ixv, pt. ii, No. 2, 1896, pp. 134—296, pls.
vi-viii.]
32. Description of a New Species of Branchipus from Calcutta.
[J A.S. B, Ixv, pt. ii, No. 3, 1896, pp. 538-539, pl. x.]
33. Materials for a Carcinological Fauna of India. No. 3. The
Brachyura Cyclometopa. Pt.i. ‘The Family Xanthide.
[J A.S. B., Ixvii, pt. ii, No. 1, 1898, pp. 67-233.]
34. Materials for a Carcinological Fauna of India. No. 4. The

Bgachytlra Cyclometopa. Pt. ii. The Families Portunide, Can-
cride and Corystide.

[J A.S.B., Ixviii, pt. ii, No. 1, 1899, pPp. I-104.]

35- An Account of the Deep-sea Brachyura collected by the
R.LM.S. “ Investigator,” pp. 1-85, 4 pls.
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36. Ma_.terials for a Carcinological Fauna of India. No. 5. The
Brachyura Primigenia or Dromiacea.

[J A.S. B., Ixviii, pt. ii, No. 3, 1899, pp. 123-169.]

37. An Account of the Deep-sea Crustacea dredged by the
¢¢ Investigator ”’ in 1897-98.

(Jointly with A. R. S. Anderson.)
[Ann. Mag. Nat. Hist. (7), iii, 1899, pp. 1-27, 278-292.]

38. Materials for a Carcinological Fauna of India. No. 6. “T'he
Brachyura Catometopa.

[J A.S. B, Ixix, pt. ii, No. 3, 1900, pp. 279-4560.]

39. A Descriptive Catalogue of the Deep-Sea Crustacca, Mac-
rura and Amnomala in the Indian Museum, 1901, pp. 1-286, pls.
i-iii.

40. Catalogue of Decapod Crustacea in the Indian Museum.
Pt. i. Brachyura. Fascicle i. Introduction and Dromides or Dro-
miacea (Brachyura primigenia), 1901, pp. i-ix and 1-80, pl. A, i-vii.

41. Catalogue of the Indian Decapod Crustacea in the Indian
Museum. Pt. ii. Anomura. Fascicle i. Pagurides, 1905, pp..i-xi
and 1-197, pls. i-xvi.

42. Catalogue of the Indian Decapod Crustacea in the Indian
Museum. Pt.iii. Macrura. Fascicle i. The Prawns of the Penes
group, 1906, pp. i-ii and 1-55, pls. i-vii.

43. Marine Crustaceans, Paguride.

[Fauna and Geography of the Maldive and Laccadive
Archipelagoes. Stanley Gardener II, pt. iv, pp. 827-835,
pl. Ixviii.]

44. On a new species of the Dorippoid genus Cymonomus from
the Andaman Sea, coisidered with reference to the geographical
distribution of the Dorippide.

[Ann. Mag. Nat. Hist. (7), xv, 1905, pp. 565-576, pl.
xviii. ]

45. A Revision of the genus Peneus.

[Ann. Mag. Nat. Hist. (7), xvi, 1905, pp. 508-532.]

(v) Fishes.

46, List of the Pleuronectide obtained in the Bay of Bengal in
1888 and 1889, with Descriptions of New and Rare Species.
[J A.S. B., lviii, pt. ii, No. 3, 1889, pp. 279-295, pls.
xvi-xviii. |
47. Descriptions of some New and Rare Species of Fishes from
the Bay of Bengal, obtained during the season of 1888-8g.
[J. A.S. B., lviii, pt. &, No. 3, 1889, pp. 296-305, pl. xxii. |
48. On the Bathybial Fishes of the Bay of Bengal and neigh-
bouring waters, obtained during the seasons 1885-89.
[Ann. Mag. Nat. Hist. (6), iv, 1889, pp. 370-399 and
450-461.]
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49. On the Bathybial Fishes collected in the Bay of Bengal
during the season 1889-9o.

[Ann. Mag. Nat. Hist. (6), vi, 1890, pp. 197-222, pls.
viii-ix.]
50. On the Bathybial Fishes of the Arabian Sea, obtained
during the season 1889-90. . _
[Ann. Mag. Nat. Hist. (6), vi, 1890, pp. 295-311.]
51. On some Undescribed Shore-Fishes from the Bay of Bengal.
[Ann. Mag. Nat. Hist. (6), vi, 1890, pp. 425-443.]

52. On the Deep-sea Fishes collected by the “ Investigator ’ in
1890-91I. .

[Ann. Mag. Nat. Hist. (6), viii, 1891, pp. 16-34, 119~
138, pls. vii-viii.]

53. On the Bathybial Fishes collected by the ‘‘ Investigator ”
in 1891-92. '

[Ann. Mag. Nat. Hist. (6), x, 1892, pp. 345-305, Pl
Xviii.]

54. An Account of a Recent Collection of Bathybial Fishes from
the Bay of Bengal and from the Laccadive Sea.

[J A.S. B, Ixiii, pt. ii, No. 2, 1894, pp. 115-137, pls.
vi-vii.]

55. A Supplementary List of Marine Fishes of India, with Des-
criptions of two new Genera and eight new Species.

[J A.S. B, Ixv, pt. ii, No. 3, 1896, pp. 301-338.]

56. A note on the Deep-sea Fishes, with Descriptions of some
new Genera and Species, including another probably Viviparous
Ophidioid. ‘

[Ann. Mag. Nat. Hist. (7), ii, 1898, pp. 136-156.]

57. An Account of the Deep-sea Fishes collected by the
R.I.M.S. “ Investigator ’’; being a descriptive Catalogue of the
Deep-sea Fishes contained in the collection of the Indian Museum.

(vi) Reptilia and Amphibia.

58. On a New Species of Flying Lizard from Assam.
[J A.S. B, Ixiv, pt. ii, No. 1, 1895, pp. 14-15, pl. iii.]
59. An Account of the Reptilia collected by Dr. F. P. May-
nard, Capt. A. H. McMahon, C.I.E., and the Members of the
Afghan-Baluch Boundary Commission of 18g6.
(Jointly with F. Finn.)
[J A.S. B, lxv, pt. ii, No. 4, 1896, pp. 550-566, pls.
X1-xv. ]

60. Descript-ion of, and Reflections upon, a new species of
Apodous Amphibian from India.

[AI}}lj Mag. Nat. Hist. (7), xiv, 1904, pp. 267-272, pl.
vii.
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III. OTHER (OFFICIAL) PUBLICATIONS.

I. Illustrations of the Zoology of the R.I.M.S. ‘‘ Investiga-
), 189g2—1907.
(Jointly with J Wood-Mason, A. R. S. Anderson, A. F.
McArdle, A. C. MacGilchrist and N. Annandale.)

tor

Fishes pls. i—xxxviii.
Crustacea—
Malacostraca ,, I-Ixxtix,
Entomostraca ,, il
Echinoderma ,, 1=V,
Mollusca ., I=xviii.

2. Report on the Natural History Results of the Pamir
- Boundary Commission of 1895.
Pages 1-18; 32—45; 4 pls.
3. A Guide to the Zoological Collections exhibited in the
Invertebrate Gallery of the Indian Museum.
Pages 1-155, with 1 plan.
4. A Guide to the Zoological Collections exhibited in the Rep-
tile and Amphibia Gallery of the Indian Museum.
Pages 1-47, with 1 plan.
5. A Guide to the Zoological Collections exhibited in the Fish
Gallery of the Indian Museum,
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I1.—THE FAUNA OF BRACKISH PONDS
AT PORT CANNING, LOWER BENGAL

PArRT VII.—FURTHER OBSERVATIONS ON THE POLYZOA,
WITH THE DESCRIPTION OF A NEW GENUS
OF ENTOPROCTA.

By N. ANNANDALE, D.Sc., Superintendent, Indian Muscum.

A considerable change has taken place in the Polyzoa of the
ponds this winter, apparently owing to last summer’s floods, which
broke down the embankment that separated the ponds from the
river, joining them together temporarily. It will, therefore, be well
to publish the observations arising from a visit to Port Canning in
December, 1907, both as regards the species already recorded
and as regards a new genus that appears to have been introduced
sinece last winter. A comparison with European specimens, more-
over, has also made it necessary to recognize the Bengal Victorellu
as a distinct species

ECTOPROCTA.
Victorella bengalensis, sp. nov.
V pavida, Kent, Annandale, Rec. Ind. Mus., i, p. 200.

‘I'he numerous colonies recently obtained in the ponds are more
luxuriant than any I have seen before in India. Thanks to the
kindness of Mr. R. Kirkpatrick, of the British Museum, and Mr.
.C. F. Rousseélet, I have been able to compare them with some ex-
ceedingly beautiful preparations of the true Victorella pavida made
by the latter. In my former account of the form that occurs at
Port Canning, 1 stated that I had found no specimens in which the
proliferation was comparable in complexity with that of the colony
of which a part is figured by Kracpelin in fig. 75, pl. iii of his
Siisswasser-Bryozoen. Examples taken in the ponds this winter,
liowever, are quite as complicated. The general appearance of the
colonies is that of a thick fur coating the grass stems, etc., on which
they grow. When free from green alge they are of a very pale
flesh-colour as a whole, some of the zocecia heing tinged with yellow,
but the majority being practically colourless. The exact tint of
the stomach depends on its contents, but it has intrinsically a
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faint vellowish tinge. The complexity of budding is well illustrated
by the accompanying figure (fig. 1) of the upper part of a parent
zoceciym with its buds of the first, second, third and fourth degrees.
As a rule buds of the first degree arise direct from the upper part
of a large zocecium, but sometimes a short tubular outgrowth
intervenes, such outgrowths being more common in the case of
buds of younger generations. A common form of what we may
take as the unit of the colony (v7z., a parent zocecium and its direct
offspring produced by budding) is that of an upright stem (the
parent zocecium) with a single antler-like branch, consisting of buds
and their buds, at one side; but two or more such branches are not
infrequently produced.

No trace of resting buds was found in specimens killed on Decem-
ber 24th.

L]

Fi6. 1.—V. bengalensis, Port Canning, Dec. 1907.

In the following points the Indian species differs from the
Furopean examples of V. pavida I have examined :—

(1) in the small size of the swelling from which the zocecia arise ;

(2)-in the fact that a considerable number of zocecia are fre-
quently grouped together with very short intervening
false stola ;

(3) in the more powerful development of the gizzard ;

(4) in the fact that the distal part of some of the adult zocecia
is approximately circular in cross-section.

In the first two of these points, and to some extent in the
[ourth, V. bengalensis resembles Rousselet’s recently described
V  symbiotica' from Lake Tanganyika ; but we have no details of’
the anatomy of this African form, which was found growing in
the substance of a freshwater sponge very much in the same
way as the coralloides phase of Plumatella fruticosa grows in

! Proc. Zool. Soc., 1907 (i), p. 255. The colonies seen by Mr. Roﬁss‘elef; were
apparently devoid of lateral buds, but so are many examples of V. bengalensis.
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Spongilia lacustris in Europe and in S. carteri, S. reticulata and
S. crassissima in India. The Port Canning form of Victorella
has not as yet been found in close connection with the sponge
(S. alba) so common in the same ponds, but owing to the small
area of the objects to which the colonies are attached, the
zocecia are crowded together in very much the same way as would
be the case if they were included in the substance of a sponge;
they stand to one another, to put the matter in a different way,
in much the same relation as the zocecia of Plumatella corallotdes
stand to the tissues of the sponge in which they are inclosed.

All the zocecia of V symbiotica figured by Rousselet are
circular in cross-section throughout ; while in V bengalensis some
are circular or nearly so, some distinctly square.

The nature of the gizzard, which in the Indian form though
thin-walled (as compared with that of Bowerbankia) is decidedly
muscular, may be a more important feature from a systematic
point -of view. Saville Kent denied that V pavida had a gizzard
at all, while Bousfield called attention to its existence. That
the statement of the former author was due to a misapprehen-
sion is very possible, for even Hincks, whose experience of the
Polyzoa was very much greater, at first placed the form he after-
wards called Bowerbankia caudata in the genus Valkeria, on the
ground that it had no gizzard. In this case, however, Hincks
had only somewhat badly preserved specimens on which to base
his diagnosis in the first instance, while Kent observed his speci-
mens alive and was accustomed to minute microscopic investi-
gation. I cannot, therefore, see any ground at present for sepa-
rating the Victorella of Lower Bengal generically from that of
Europe, although I am forced to regard it as a new species, for
it is possible that the nature of the gizzard is a variable charac-
ter, while the exact form of the connection between the zocecia
is one that actually differs in different parts of the same colony :
as a rule it has the quadriradiate formation regarded as so im-
portant by Rousselet, whose remarks on this point (op. cif., p.
252) are in full agreement with mine (Rec. Ind. Mus., i, p. 201)
on the ““false stolon” of the Paludicellide.

I have recently found Victorella in a pond of fresh water near
Calcutta, the specimens agreeing in every respect with those taken
this winter at Port Canning.

Bowerbankia caudata (Hincks).

I have been able to observe no difference between the speci-
mens taken last year and those taken this. In several of the
tanks I found colonies of the species interlaced with colonies of
the hydroid Irene ceylonensis, which the floods already alluded
to have apparently enabled to extend its range in the ponds con-
siderably, as it was previously found in one of them only but is
now common in nearly all. It will, I think, be convenient to dis-
tinguish the Port Canning form as ‘‘ race bengalensis.”
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ENTOPROCTA.

Among dense masses of Victorella, Bowerbankia and Irene.
on grass stems I noticed, in some preserved material obtained
from Port Canning at the beginning of December, 1907, numerous-
little polypoid organisms, evidently Entoproctous polyzoa. Their
condition made it impossible to examine them properly, but on
December 24th I was able to collect living specimens. An in-
vestigation based on these and on carefully preserved material
proved them to represent a new genus, for whic I have coined
the name Loxosomatoides, in order to indicate its resemblance in
one important character to Loxosoma ; in some of its characters,
however, it resembles Pedicellina more closely, and in others
Urnatella, while it is perhaps more closely allied to the American
Myosoma than to any other genus.

LLOXOSOMATOIDES, gen. nov.

Colonial, deciduous Entoprocta arising from a creeping stolon ;
the calyx separated from the stalk by a diaphragm, with a slanting
‘'or vertical lophophore, and bearing on its aboral surface a chitinous
shield, which is absent from the stalk. -

-Loxosomatoides colonialis, sp. nov.

Colony consisting of a large number of polypides, which arise,
singly and at considerable intervals, from a sparsely branched,
unsegmented stolon. Stalk smooth, minutely and irregularly annu-
lated, variable in length. Calyx with from twelve to sixteen
tentacles, which are bluntly pointed and relatively short. The
shield borne on the aboral surface covering the whole of one
side of the calyx, of an oval shape, covered with a large number
of minute subrectangular depressions, which are separated from
one another by narrow ridges, giving the whole structure a reticu-
lated appearance ; stout spines, very variable in numbeér and size,
scattered irregularly on the shield. Alimentary canal more or
less asymmetrical, the colon emerging from the stomach at one
side ; stomach subspherical, very large.

Two distinct forms of the species can be distinguished. It
is impossible to separate them specifically, because pozypides inter-
mediate between them occur, but the colonies represeriting them are
quite easy to distinguish as colonies, and the differences are prob-
ably due to differences in environment.

Form_A.—Stalk much longer than calyx, clean; calyx of
full-grown polypide measuring about 0'414 mm. in vertical length ;
spines on shield not very strongly developed (figs. 2, 3).

Form B.—Stalk not or very little longer than calyx, encrusted
with inorganic débris; calyx of full-grown polypide measuring

about 0'357 mm. in vertical length ; spines on shield strongly
developed, black at the tip (fig. 4).
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Form A was found growing amidst dense colonies of Victorella,
Bowerbankia and Irene, while Form B was by itself on grass stems.
The structure of the new Entoproct does not differ materially
from that of other members of the group; its main outlines are

F16. 2. F16. 3.

F16S. 2 AND 3.—L. colontalis, form A, x 70 (from preserved specimens),

clearly shown in fig. 5, which is drawn from a camera-lucida sketch
of a carefully stained specimen. Tt will be well, however, to give
a brief description of the more important and conspicuous organs.

" A ‘..'
F1G. 4.—L. colonialhis, form B, x 70 (from preserved specimen).

Lophophore—

The extended lophophore bears a very close resemblance
ta that of Urnatella as figured by Leidy, owing not only to
the direction of its main axis but afo to the outline of the
sphincter muscle, which in the living polypide has, when relaxed, a
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peculiarly delicate and at the same time expanded appearance ; it
extends as a delicate, web-like structure for a considerable dlstance
beyond the circle of tentacles. The tentacles are dlstmctlv
webbed at the hase, apart from the sphincter, and, like those of
Pedicellina, termmate somewhat abruptly. The frmge of cilia
appears to be continuous round the distal extremity. When the
tentacles are folded and the sphincter is contracted, the integument
drawn together forms a papilla on the surface, the aperture being
extremely minute and having a tubular form. The direction of
the lophophore is capable of a certain change. \Vhel‘:contracted
it stands parallel to the main axis of the calyx, but when the
sphincter is fully relaxed it slants considerably.

Sh

F1G. 5.—Anatomy of L. colonfalis: A=anus; C=colon; F =facal pellet;
G=young ovary; M=mouth; N=ganglion; R =rectum; S=stomach; Sh=
aboral shield; T =base of tentacles

Calyx—

Owing to the presence of the aboral shield, the cdlyx is more
rigid and less liable to change in outline than is the case with some
Entoprocta. It has an ovoid and slightly flattened shape, the
flattening being in the plane at right angles to the main axis of
the calyx. The cuticle is fairly thick, but smooth and quite trans-
parent on what may be called, in Loxo%omatozdes the oral surface
of the calyx; on the aboral surface it is thlckened and chitinized
to form the aboral shield. The spines are variable in outline ; as
a rule they are bluntly pointed; when they are well developed
their tips are pigmented. Otherwtse the shield has a yellowish
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colour in living polypides and in specimens preserved in spirit. In
specimens which have been cleared with cedar-wood or clove oil and
mounted in canada balsam, however, the whole shield practically
disappears, unless some method of double staining is employed.

Alimentary Canal—

When. the tentacles are unfolded the circle of the lophophore
surrounds a relatively large vestibule, the floor of which is often
rather deeply concave, its exact form depending on the state of
the alimentary canal. It is covered with long cilia which waive
towards the mouth, a large circular aperture situated at the lower
end of the vestibule. The mouth leads intoa funnel-shaped cesopha-
gus, which opens in its turn into the stomach, to which it is at right
angles ; the opening is almost exactly in the middle of the anterior
(*‘ oral ”)~ surface. of the stomach. There is no epistome. The
colon, a wide tube which can be entirely shut off from the stomach
by a constriction, starts from one side of the latter but bends round
behind it in such a way that the rectum, which is separated from
the colon by a distinct constriction, comes to lie parallel to the
cesophagus. The rectum is capable of great contraction and
often ‘takes on a spherical outline. In this condition it does not

F16. 6.—L. colonialis, polypide with retracted lophophore, from in front.

reach the floor of the vestibule but lies at the base of a narrow pit
devoid of cilia. When the rectum is extended, however, the anus
opens ‘on the floor of the vestibule a short dlst’lnce from its
upper limits. Of all the divisions of the alimentary canal the
stomach is by far the most bulky, filling up the greater part of the
space in the calyx. Its anterior and posterior walls consist of
greatly elongated cells; its base is fastened to the base of the
calyx by means of a strand of tissue apparently resembling a dice-
box in shape but very difficult to distinguish clearly as it takes all
the stains I have tried on it feebly. The only part of the animal
(except the shield) that is not absolutely cotourless, is the stomach,
which has a faint yellowish tinge.
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Gonads— | '

The gonads arise as a pair of small reniform bodies, one lying
on each side of the stomach. They branch as .they develop,
however, and become at first lobate, then dendrl'glc, and finally
form a broad zone, interrupted in front and behind, round t.he
calyx, the branches heing closely pressed together. All the E:olomes
I have examined have been either male or female as colonies, but
there were some indications in the female ones of protandry having
occurred. I have not seen fully ripe ovaries or embhryos, and am
uncertain whether a brood-pouch exists.

Nervous Systenm—

A relatively large ganglion exists near the centre of the calyx,
in the bend of the alimentary canal, and sends off radiating nerves.
Its position isthe same asthat occupied by the ganglion of Pedicel-
lina.

Musculature—

I have been .unable to detect muscles in the calyx, unless
the structure joining the stomach to the base of the calyx is of
this nature. The greater part of the stalk conmsists of vertical,
nucleated muscle-fibres,

Stalk—

The stalk is covered by a smooth, minutely annulated cuticle,
not very thin but quite transparent and colourless. Within the
cuticle, for ashort distance below the calyx, there is a single layer of
flattened cells with nuclei that stain deeply ; but this layer only
extends for a short distance. The diaphragm is tangential to the
main axis of the stalk. The remainder of the stalk apparently con-
sists of a uniform mass of muscle-fibres, Whether flame-cells occur
in this mass I am unable to say, not having cut sections. The calyx
apparently dies at not very infrequent intervals and falls off, leav-
ing a pointed tip to the stalk. A new calyx is then formed within
the distal part of the stalk, apparently from that part of it which
possesses a layer of flattened cells immediately within the cuticle.

M ovements—

The movements of the polypide are slow, excep: in the case
of the tentacles and sphincter muscle, which are folded in and
contracted with great rapidity. The tentacles, when extruded,
are usually held with their tips bent inwards towards the centre
of the circle outlined by the lophophore, but they can be straight-
ened out so as to lie parallel to the main axis of the polypide, and
their tips can be applied together when they are fully extended,
in order that food, consisting of various minute organisms, may
be seized between them. I am indebted to my friend, Mr. F. M.
Howlett, for the sketches reproduced in figure 7 and representing
living polypides in various attitudes, '
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The calyx, when the tentacles are stretched out, either stands
up vertlcally on the stem or is bent backwards so that its main
axis is at right angles to that of the stalk and the lophopore is
parallel or almost parallel to the stolon. When the animal is
disturbed the calyx bends forwards and the aboral shield is pre-
sented in the direction from which danger threatens. At- the
same time slow writhing movements, which seldom cease altogether,
cause the stalk to curl into a loose spu'al with a single whorl. There
is not, however, any nodding of the calyx such as takes place in
some Entoprocta with deciduous calices.

Afinities— _

In its mode of growth Loxosomatoides closely resembles Pedi-
cellina, from which the direction of the lophophore at once distin-
guishes it; Loxosoma it only resembles in this one particular.
The polypides bear a very close resemblance to voung polypides

FiG. 7.

of the freshwater North American genus Urnatella' in which the
stalk has not yet become segmented : this is particularly the case
as regards the lophophore and the sphincter muscle. Probably,
however, the closest affinities are with Myosoma,” in which an
aboral shield is developed but extends down the aboral surface of
the stalk. ‘This genus, as its name is intended to indicate, is dis-
tinguished by the possession of definite muscles in the calyx a
character which I have been unable to detect in Loxosomatoides.
The aboral shield of the new genus and of Myosoma is possibly
homologous with the zocecium of the Ectoprocta, but a study of
its development would be necessary bhefore it would be possible to
make a definite statement on this point.

| Leldy ]oum Arad, Na' Set, P}nladelphm Lx(z) p. 5, pl. i, ﬁg 5y 1884
2 Robertson, ¢ Studies in Pacific Coast Entoprocta,’ Proc. Cnh/mma Acad,

Sei., i (3), p. 324, 1900.







II.—DESCRIPTION OF A NEW DICTYO-
NINE SPONGE FROM THE INDIAN
OCEAN.

By R. KIRKPATRICK
(Plate 1i.)

On the occasion of a visit to the Indian Museum, Calcutta, I
was kindly permitted by Dr. Annandale, the Superintendent of the
Musetim, to inspect the collection of Sponges Among the treasures
obtained from the Indian Ocean by -the ‘‘Investigator,” were
several dictyonine sponges of very elegant and remarkable form, all
beIongmg to a species which had not been described before. For
reasons stated below I consider the species to come under Eurete,
despite the fact ‘that there is no ‘‘ beautiful network ”’ of anasto-
mosing tubes, but simply a vertical hollow stem with hollow
separate lamellze. Dr. Annandale entrusted the material to me
for ‘description, and I propose to name the new species FEwurcte
annandaler.

Family EURETIDA, F. E. Schulze.
Genus EURETE,; Semper.

1868. Eurete, Semper. Verhandl. Wiirzburg phys. med. Gesellsch.,
Neue Folge band i. Sifzb., July 18, 1868, p. xxix.

1887. Eurete, Schulze. ¢‘Challenger” Report, Hexactinellida,
p. 2809.

1899. Ewurete, Schulze. Amertkanische Hexactinelliden, p. 106.

1904. Eurete, Wilson. Mem. Mus. Comp. Zool. Harvard, vol. xxx.
No. 1, ““ Albatross ”’ Exp., 1891, Sponges, p. 62.

Euyete annandaler, sp. nov.

Sponge in form of an erect, hollow, sub-cylindrical column
with four vertical longitudinal series of lamellate branches at right
angles to the central column and arranged in opposite pairs, cach
pair forming angles of 50° and 130° with the pair immediately above
and below. Lamellate branches tubular at place of origin, then
explanate and obcordate, and with thin margin; with a well-
defined round orifice on the upper and under surface of each
lamella. With two kinds of scopule, with small hexactins, and
micro-discohexasters.

Z.E.V 1422

7
Ly ‘\ 7
°s5’ N., Long. 81° 47’ E., 506 fathoms ; six specimens, Z.L.V 2145
755 ) g 47 k., 7

Localities.—One specimen, (fig. 2), from ILat.



22 R. KIRKPATRICK : A New Dictyonine Sponge. [VoL. Il,

(fig. 1), from Station 321, Lat. 5° 4" 83” N., Long. 80° 22’ E., 660

ms.
fath%f the seven specimens the best preserved is }:he brokgn one (B)
depicted in fig. 2, in which many of the flesh spicules still remain,
but neither in this nor the others are there any traces™ of the
spicules of the dermal or gastral layers. ; ‘
" The other specimens consist only of the dictyonal network ;
and the central tube is mostly filled with mud. o

In the longest specimen (A, fig. 1) the central sub-cylindrical
column is 17 cm. in length, 1'4 cm. in diamete<;near the base,
and 1 cm. in diametet at the upper end. The€ specimen rises
from a solid disk-like base 3 cm, in diameter. In three of thesmaller
specimens the basal disk is perforated by an opening leading into
the axial gastral cavity. The thickness of the wall of the central
column  varies from 1°1 to 1'2 mm. In the inner wall are four
vertical rows of orifices leading to the lamellate branches. '

In several of the specimens the lumen of the central tube: is
filled with mud ; in one instance there are several minute Ophiurids.
In five of the specimens the inner wall is smooth and the lumen
bare of structure. The upper end of the central cylinder opens.by
an oval orifice with the long axis forming angles of 50° and 130°
with the axis of the lamellar pair immediately below, and with the
margins slightly flared out. In specimen A is an incomplete (?)
vertical partition of slender dictyonal network, so that there is an
appearance of a ‘double tube. The presence of mud makes it
difficult to discover whether the partition is complete or not;
possibly at first there is a complete partition which becomes
ruptured as the sponge grows. In specimen B there are, on the
inner wall, alternating pairs of longitudinal vertical ridges situateéd
on a level with the orifices leading to the branches and in a
plane at right angles to them,

The lamellate branches or lamelle—

The lamelle are arranged at right angles to the central tubu-
lar axis, and in opposite pairs, each pair forming -angles of 50° and
130° with the pair above or below it, the open or obtuse angle of
the X thus formed (fig. 8) being 130° and the acute angle 50°
A botanical colleague informs me that the four rows are
orthostichous, and that the arrangement in jopposite pairs
alternately crossing, but not at right angles might be described: as
spurjously decussate. Looking down on the specimen from above,
the wall of the central tube is visible along the course of the opposite
obtuse angles, but is concealed by the overlapping lamelle along
the line of the acute angles. Again, viewed in front there is an
appearance of bilateral symmetry, i.e., of two series of alternat-
ing lamelle on each side of the spaces bounded by the opposite
obtuse angles ; but the branches or lamellae develoi) in opposite

pairst, accordingly the bilateral symmetry is a secondary develop-
ment,
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Specimen A has twenty pairs of lamelle, i.e., four vertical
series of ten.

The lamelle, in the well-preserved. specimen B, have a short,
sub—cyhndncal latel:ally compressed stem ; but this is less obvious
in the other specimens, in which the branches come off at once as
flat leaflets. The lamelle are saddleshaped with the lateral edges
curving downwards ; accordingly, in the fragmentary specimen B,
it was possible to see at a glance which were the upper and low er
ends of the specimen.

The ‘lowest and oldest branches are reduced almost to mere
ridges. A fully formed lamella is 19 mm. long, and 18 mm.
wide.

The single circular orifices on the upper and lower surfaces
are 4 mm. in diameter, and with well-defined slightly raised rim.

The upper orifice, obliquely directed and pointing upwards and
outwards, is further away from the central column than the lower,
which points downwards and outwards. In two instances there is
a third orifice near the upper edge, suggesting an atavistic return
to the form of colony with anastomosing tubes such as is found
in the less specialised species of Ewurete.

The orifices on the lower surface of the lamella persist to a
greater degree than those on the upper. Along one vertical series,
for iristance, all the ten lower surface ones are open, but only the
four highest of the upper surface ones. In the orifices more recently
closed up it is still possible to see the outline below the thin laver
of dictyonal skeleton.

Several of the lamellze in B have a denticulate process or tongue
on the inner margin of the upper orifice and a larger one on the
outer margin of, or quite external to, the lower orifice.

The lamelle are hollow at their origin, but heyond the ori-
fices the upper and lower lamina meet to form a thin edge.

The Skeleton,—The dictyonal network does not present any
striking peculiarities. The network has square or oblong meshes,
sometimes of considerable length, below the surface ; but at the
surface the meshes form polygonal areas, each polygon being divided
by spokes radiating from a centre, into triangular spaces.

From the nodes arise spines varying in length, shape, thick-
ness and character of surface, but for the most part cylindrical,
knobbed and slightly tuberculated, and sufficiently numerous to
give the surface of the sponge a hirsute appearance to the
naked eye. ‘The spines round the lamellar orifices are very short
and terminate in spherical knobs. Among these spines are numer-
ous specimens of a Lituoline Foraminifer, which often so closely
resembles the spines, that it is not easy to distinguish them from
the latter. This organism is cylindrical, with a bulbous base, and
with a surface layer of overlapping, fine, diamond-shaped.
vitreous plates. The resemblance between the skeletal spines and
the Foraminifer is so close as almost to suggest protective mimicry ;
though at the same time it is difficult tosimagine how such u
minute organism could profit in this manner,
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The dictyonal network does not fine off at the growing edges
into a singleﬁlayer as commonly happens in Farrea, and rarely in
rete.
B S;bicules.—Scopulee\ of two kinds. 1. With four or f}ve;_
knobbed prongs (fig. 10), 436 . in total length, the prongs .bemg
62 u long ; the shaft, which is slightly swollen at the point of
origin of the prongs, is roughened at the upper and lower end ;
the lower end is blunt-pointed ; the prongs are coarsely granular ;
and the pyriform knobs provided with retrocedent spines; the shaft,
which is swollen at the cladal origin, is roughened at the upper
and lower ends ; the lower end rather blunt-pointed u.sually ; the
prongs, 62 p long, are coarsely granular, and the pyriform knobs
provided with retrocedent spines. 2. Scopule with lanceolate-
prongs (fig. I1), total length 694 u ; the whole surface smooth ;
shaft 6'5  thick at centre, swollen at cladal end to 1T u. Prongs,
usually five in number, smooth, lanceolate, 82 n in length. -
. I found hoth kinds of scopule on the dermal side, and was
unable to make out any distinction between dermal and gastral
scopulee. - \

Small hexactins, varying a good deal in size, but with rays on
an average 400 to 450 u in length, with finely spined surface.

-Discohexasters 44°5 u in total diameter, with smooth primary’
rays 6°25 x long, each primary with four roughened curved, second-
ary rays 16 p long, each ending in minute disk with finely denticu-
late edge. :

Affinities.—The new species in its general form comes nearer to
Euvrete evectum, F. E. Schulze (l.c., supra, p. 106), and its varieties
(Wilson, l.c., supra, p. 62, et.seq.), than to other species of the
genus, but at the same time there are great differences. .

In E. erectum there is a tendency to form a long axial growth
rather than a clump of anastomosing tubes. In E. erectum var.
tubuliferum, Wilson, there is only a single axis with lateral branches, .
as in the new species ; in this variety the lateral branches are at
first cup-like, with flaring edges, which latter in more developed
branches curve over and meet in'such a way as to leave an orifice’
at each end of the line of junction.

In E. annandalei a great degree of specialisation has arisen ,
the simple tube or cup expands into a hollow lamella in which the
coalescent edges form the margin of a leaf-like lamina.

The upper and lower laminar orifices represent the openings
left by the partial fusion of the edges of the simple tubular branch.

In spite of the high degree of specialisation attained in this
species by the branches and their openings, it did not seem neces-
sary to place the form under a new genus. In other Euretid
sponges we ﬁnd.great divergence from the anastomosing tubular
growth even within the limits of the same species, as in Farrea
occa (Bowerbank) var. laminaris, Topsent (Résult. Camp. Sci.
Monaco, fasc. xxv, p. 44, pl. vi, figs. 1, 2), and F. occa var.

foliascens, Topsent (Bull. Mus. Oceanograph. Monaco, November
1906, p. I). ' 3
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EXPLANATION OF PLATE L

1.—Eurete annandalei, sp. nov. Specimen A, nat. size.

2.—Specimen B, nat. size.

3.—Section of a third specimen showing interior of axial
column, nat. size.

4.—Upper surface of a lamella, nat. size.

5.—Under surface of same, nat. size.

6.—Side view of same, nat. size,

7.—Front view of same, nat. size.

8.—Diagrammatic transverse section to show angle at
which branches cross.

9.—Uncinate, x 160.

10.—Knobbed scopula, x 160;
another spicule, x 425.

11.—Lanceolate scopula, x 160
another spicule, x 425.

12.—Hexactin, x 160.

13.—Discohexaster, x 425.

10 a, cladal end of

; 1T a, cladal end of
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III..NOTES ON FRESHWATER SPONGES.
By N. ANNANDALE, D.Sc., Superintendent, Indian Museum.

VIII.—PRELIMINARY ,NOTICE OF A COLLECTION FROM WESTERN
INDIA, WITH DESCRIPTIONS OF TWO NEW SPECIES.

The following sponges were collected in November last in the
Gwalior Tank, Bombay, in thé lake and in a small pond at Igat-
puri in the Western Ghats, and in the Godaveri River at Nasik on
the eastern side of the same range of hills .—

Spongilla lacustris, auctorum, in a pond at Igatpuri.
vy cinerea, Carter on stones in the Godaveri at Nasik.
'y carterz Bowerbank in different situations at Bom-
bay and Igatpurl
" bombayensis, Carter, on stones in the lake at Igat-

puri.
' indica, sp. nov., on stones in the Godaveri at Nasik.
' lapidosa, sp. nov., together with the last and on

stones at Igatpuri.
Ephydatia indica, Annandale, on stones in a pond at Igatpuri.

The specimens of Spongilla lacustris are small, but typical ;
those of S. cinerea, S. carteri, S. bombayensis and Ephydatia indica
I have compared with types or co-types. A full account of the
collection will be published later, but the following preliminary
descriptions will serve as dlagnoses of the two new Spongille repre-
sented. The types are in the collection of the Indian Museum, but
co-types will be sent to the British Museum.

Spongilla indica, sp. nov.

Closely allied to S. sumatrana, Weber.

Sponge forming a very thin layer, of a bright green or pale grey
colour ; surface smooth, minutely hispid ; pores and oscula
inconspicuous, the latter approached in some instances by
radiating furrows; subdermal space small ; texture compact,
rather hard. Skeleton incoherent, somewhat massive owing
to the large number of spicules present ; spicules forming tri-
angular meshes and occasionally arranged in vertical lines
several spicules broad but without spongin. Skeleton spicules
straight or nearly straight, slender, cylindrical, amphmtron;,y-
lous, uniformly covered with minute L sharp spines; flesh
splcules slender, sharply pointed, straight or curved, 1rregu-
larly covered with relatively long, straight, sharp spines,
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abundant in the dermal membrane, scarce in the substance of
the sponge. Gemmules spherical, somewhat variable in size,
with a single aperture, which is provided with a trumpet-shaped
foraminal tubule and is situated at one side of the gemmule in
its natural position ; the inner chitinous coat devoid of spi-
cules, closely covered by an outer coat composed of a darkly
coloured chitinoid substance, in which the gemmule spicules
are embedded, lying parallel or almost parallel to the inner
coat. The outer coat forms a kind of mantle by means of
the skirts of which the gemmule is fastened to the support of
the sponge and which is pierced by the foraminal tubule ;

FI16. 1.

FIGS. -1 AND 2.—Spongilla indica : fig. 1 = group of gemmule spicules, x 240 ;
fig. 2=a gemmule, x 7o.

gemmules distinct from one another ; gemmule spicules short,
stout, sausage-shaped, covered with minute, straight spines,
which are sometimes absent from the extremities.

Average length of skeleton spicules 0'2046 mm,
,,  breadth of skeleton spicules o'o172 ,,
,» length of flesh spicules 0053 ,,
,,  breadth of flesh spicules 0'0053 ,,
y, length of gemmule spicules 0044 ,,
,,  breadth of gemmule spicules 0'0079 ,,

Spongilia lapidosa, sp. nov.

Allied to S. loricata, Weltner.

Sponge encrusting, black or grey, extremely hard, its surface with
occasional groups of spicules projecting 3 dermal membrane
adher%ng closely to the surface ; oscula very small, sometimes
conspicuously elevated. Skeleton incoherent, broad groups of
splcu}es ar_rangegl vertically occurring irregularly. but being
devoid of any binding substance and only traversing a small
part of the thickness of the sponge ; transverse fibres absent ;
i the inferior part of the sponge the direction of a large proi
portion of the spicules is horizontal, the number arranged
vertically being greater in the upper part. Skeleton spicules
sausage-shaped, sometimes slightly swollen at the ends, as a
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rule smooth but occasionally a little rough, variable in pro-
portions, probably slender and pointed when young. Gem-
mule spicules sausage-shaped, covered with short, straight
spines, which are sometimes absent from the extremities, vari-
able in length. Flesh spicules birotulate, usually occurring in
groups; their shafts smooth, slender, straight or curved, variable
in length ; their rotulee consisting of six or seven backwardly
curved, spines. Gemmules congregated in groups at the base
of the sponge, oval or sausage-shaped, with a single depressed
aperture situated on one of the longer sides; each gemmule
contained in an' oval case of spicules and a dense chitinoid

FIG, 3.—Gemmule of Spongilla lapidosa in its case, the roof of which is
omitted, from below, x 3o0.

substance, and having, apart from this, only an inner coat, in
‘which the spicules are embedded horizontally like a mosaic ;
the case consisting of an inner layer of skeleton spicules, occa-
sionally mixed with birotulate flesh spicules, and an outer one
formed of gemmule spicules massed together irregularly and
held in position by the chitinoid substance, the side walls of
each case being partly coincident with those of others. There
is a dense membrane at the base of the sponge with which
the outer layer of the gemmule cases is in continuity.
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FI1GS. 4 AND §5.—Spongilla lapidusa : fig. 4=sausage-shaped gemmule, x 30;
fig, 5 = a group of spicules from the same, x 240.
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Measurements of skeleton spicules ‘From 0'279 % 0079 to
0'231 x 0'0I86 mm.
) flesh spicules Length of shaft from

0'159 to 0046 mm.
Breadth of shaft=0'0026

mm.
Diameter of rotule =
0°0106 mm.,
o gemmule spicules .. 0026 to 0°039X%0°0106
mm.
. gemmules 0'38 X 0°29 to 0'55x 025

mm.



IV_.REMARKABLE CASES OF VARIATION.

By R. E. Luovp, M.B., B.Sc., Capt., I.M.S., formerly Surgeon
Natuyalist, Marine Survey of India.

I..—SQunrA INVESTIGATORIS.

Anyone who examines large numbers of animal organisms
and attempts to fit them into the established specific groups, must
be sometimes in doubt as to the propriety of placing certain of
them into any particular group. This doubt is by no means always
felt. As a rule organisms can be readily placed in established groups,
or new ones or species defined for their reception. Occasionally,
however, a number of individuals are found living together in the
same environment, and resembling one another so closely in most
respects that we hesitate to place them in more than one species,
although in certain particular features they differ widely, one from
the other. To establish several species for such a collection seems
most inappropriate, for by so doing the offspring of even the same
parents might be described as different species. If certain of the
crustacea here described had been taken from widely separate
localities there is no doubt that they would have been regarded
as separate species. Animals which show such a wide range of
variation are rare in comparison with ones showing a limited range,
but they undoubtedly occur. They are perhaps less uncommon
among the marine fauna of tropical seas than in other environments.

During the early part of 1906, the R.I.M. Survey ship ‘‘ Inves-
tigator”’ trawled at ten stations along the south-west coast of Arabia.
At one of these (Lat. 15° 8 30” N. Long. 51° 52" 15" E.), from a
depth of 110 fathoms, a very large number of a species of Squilla
was obtained. It is much to be regretted that the interesting
features of the species were not recognised at the time of their
capture, and that only some twenty complete specimens were
retained. Seventeen of these are now available for examination in
the Indian Museum ; this number, however, is quite sufficient
to illustrate the remarkable variability of the species.

The seventeen specimens resemble one another very closely
in all parts of their outer structure with one exception. The
number of spinous teeth on the dactyle of the raptatorial claw
varies from ten to eighteen among this small collection of seven-
teen individuals, Furthermore, as regards this appendage, they
show no less than eleven different types displayed in the following
table :—
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30
TEETH PRESENT IN TVPE. Numbér of individuals of
fype Left claw. Right claw. the type.

I 10 16 1 (figured, pl. iii).

2 13 13 3

3 14 13 1

4 4 . 14 2

5 15 15 2

6 16 15 I

7 16 16 3

8 16 17 1

9 17 16 T

To 17 17 1

II 17 ' 18 I

| ToTAL 17

i |

Besides this great variation in the number of teeth, their cur-
vature and proximity oneto the other are very variable. It was
thought well to illustrate them fully (plate ii). The dactylus,
in each case, was drawn under a low power of the microscope by
the aid of the camera lucida. The resulting outline drawings,
which were each twelve times the size of the object they represented,
were reduced in the process of reproduction to more convenient
dimensions. By these means accurate figures were obtained.

Owing to the great similarity of all their other features and
to the fact of their community, they were regarded as one species
and described as such under the name Squilla investigatoris
(Rec. Ind. Mus., i, p. 10), though it is impossible to say whether
the species has 13, 14, 15 or 16 teeth on its claw. Perhaps if
larger numbers were available, a clear majority might be found
to possess claws bearing teeth to the value of only- one of these
numbers. A remarkable feature of this variation is that it occurs
in an organ which is very stable in other species of the genus.

The genus Squilla has been defined as having no more than
six teeth on the raptatorial claw, but in spite of this there can be
little doubt that this variable species has been correctly assigned
to the genus Squilla.

In his report on the “ Challenger ” Stowafopoda Brooks defines
the genus as follows :—

2. Dactyle of raptatorial claw not
dilated at the base, but usually
armed with marginal spines.

(1) Primary marginal spines of the
telson small, with no more
than four secondary spines
between the submedian and
the intermediate; outer
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spine of the basal prolonga-

tion of the wuropod usually

longer than the inner;

dactyle of raptatorial claw

with not less than six margi-

nal spines Genus Lysiosquilla.
(2) Primary marginal spines of

telson large, with nrore than

-four secondary spines be-

tween the intermediate and

the submedian ; inner spine

of the basal prolongation of -

the wuropod longer than

the outer ; dactyle of the

raptatorial claw usually

with no more than six mar-

ginal spines Genus Squillc

Bigelow, in a report on the Stomatopods collected by the
‘“_Albatross,” follows Brooks in his definition of the genus (Proc.
U:S. Nat. Museum, vol. 17, 1894).
~ Of the three features chosen to define Squilla from Lysiosquilla,
the ‘‘ Investigator’ species exhibits only two, for Lysiosquilla is
the genus which possesses, according-to the above definition, not
less than six raptatorial spines (some species of this genus have ten).
In the form of the telson and uropods, however, the new species
is obviously a true Squilla; the figure (plate iii) shows this better
than any verbal description.

At least two other species of Squilla possess a larger number
of raptatorial teeth than six. Squilla raphidea, a very widely dis-
tributed species, has eight: S. armata is referred to by Bigelow
(ant. cit.) as having, ““7 to g teeth on the raptatorial claw, rarely
6’ ; this species evidently resembles S. ¢nvestigatoris in the nature
of its variability, though this occurs to a less degree in the former
species.

Except tor these two species the genus Squilla seems to be
remarkably constant as regards the raptatorial claw. In order to
test and illustrate the stability of this appendage, the number of
teeth on the claws of all the Squillas in the Indian Museum was
counted. The collection is a large one and in. excellent order ; as
can be seen from the following list, it has been gathered from eastern
tropical seas in a wide sense, though chiefly from the Bay of Bengal
and the Arabian Sea. It should be mentioned that all of one species
from one named locality have been included in one group, although
they may have been received from different donors at different times,
For example, the 71 specimens of S. inferrupta from Hongkong
were received on four separate occasions, the 39 specimens of S.
hemischista were obtained from three separate stations on the Orissa
coast ; the same may be said of the 55 specinrens of S. hemischista
from Madras. Although included in one group the specimens were
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probably. collected from- widely -separate places. Only species of
the true genus Sguilla have been included. Lystosquilla, Pseudo-

squilla and Protosquilla were not counted.

Number of | Number of
Species. Locality normal | abnormal
specimens. |speciimens.

o

S. interrupta Sandheads (mouth of| 15 (%)
' Hooghly).
Hongkong
Karachi
Bombay ..
Orissa coast (B. of Bengal)
Mutlah light (mouth of
Hooghly).
,s Singapore
’s Akyab (Burma)
. @amorta I. (Nicobars)
. Vizagapatam coast
S. affinis Hongkong
. Yokohama
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. Nagasaki
S. holoschista Madras
. Sandheads
. Colombo
y Vizagapatam
S. hemischista Madras
. Orissa coast
. Sandheads
" Cochin
. Penang
v Singapore
- Ganjam coast
. Bombay
. Ganjam port
. Vizagapatam coast
Y Hongkong
S. stridulans Orissa coast (68 fathoms)
v “B. of Bengal’’ (240 |2 specimens, only one
fathoms). claw present, bear-
ing 6 spines.
’s Godavery coast (g5 fath- 4 (8) o
oms).
S. multicarinata Hongkong 8 (3) 0
S. tenuispina Arakan coast 1 (;) o
. Off L. Andaman 1. (188 3 (%) o
fathoms). )
’ Ganjam coast ) T (
’ Godavery coast (95 fath- 2 (
-oms).
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Number of | Number of
Species. Locality. normal | abnormal
specimens. |specimens.
S. leptosquilla (closely | ““ B. of Bengal' (270— 3 (%) o
resembling S. fen- | 419 fathoms).
uispina). .
S. polita Madras 13 (8) T ()
T, Pondicherry 3 (%) o
) Bombay 1 (%) I(2)
)y Hongkong 2 ($) o
5 .. | Orissa coast I(8) o
S. fasciata . | Andamans I(8) o
S. gorypetes Cheduba straits (Burma) I(g) o
S. gilesti .|*“B. of Bengal” (65 4 (%) o
| fathoms).
S. scorpio (tmmacu- | Hooghly estuary 7 (8) o
lata). .
S. Scorpio (genuina) | Karachi I (3) 0
) . | Bombay 1(%) o
S. raphidea Mergui 3 (%) I(§)
) . | Bombay 14 (&) o
’ Sandheads 10 (%) 0
’s Rangoon I(§) o]
ys Andamans I (&) o
» Singapore I (%) 0
’ Persian Gulf I(%) o
v Karachi I (%) o
' . | Hongkong .o o23(8) o
’s Gulf of Martaban (6 1(%) o
fathoms).
’s .. | Off Cape Negrais (Burma) I (%) 0
S. ovatoria Bombay I (%) o
S. supplex ’s 1(3) o
S. chlorida Hongkong 0 (%) o
S. foveata Ye (Burma) I(3) 0
TorAL 19 | 63 451 10

Thé 451 specimens are, therefore, remarkably stable as regards
number of raptatorial teeth, Variations from the normal type
of the -species only occurring to the extent of about 2 per cent.
In their other features the members of this collection seem also
very stable, and in these other features S. imvestigatoris is itself
very stable: for example, on the outer border of the tail of a
Squilla  (exopod of uropodite) are eight movable spines; this
number is very constant throughout the genus, and all of the
seventeen specimens of S. imvestigatoris possess eight spines in
this situation. The stability of this feature is in striking contrast
to the variability of the claw iir the same species.
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The following facts seem, therefore, to be well established :—

(1) The great variability of one feature (the raptatorial
claw) in a particular race of the genus Squilla.

(2) The comparative stability of the same feature in other
races of the genus from neighbouring seas.

In reference to the same subject the following statements may
also be made, though the supporting evidence is much less sure :—

(3) This variable race of the genus is very common in one
locality ; but is rare (or does not occur) outside that

locality.

No exception can be taken to the first part of this state-
ment. The number of specimens actually taken at one hawl of
the net was recorded as over 500. It is not usual to obtain a new
species in such large numbers, though the records of deep-sea
dredging show similar results from time to time.

The second part of the statement, that this variable race is
rare outside the particular locality where it was found, is, of course,
open to the objection that the fauna of Indian seas is very imper-
fectly known. How far this is true of the genus Squilla is fully
shown in the above table, which shows the wide distribution of some
of the species on both sides of the Indian Peninsula.

(4) This variable race occupies an environment (beneath
110 fathoms of water, far from terrestrial influences)
which must be comparatively constant in any one,
place, through considerable periods of time: fur-
thermore, the circumstances of this environment
cannot differ widely from those met with close to the
100-fathom line in neighbouring seas.

This statement does not rest on any definite evidence, though
it appears generally true that the conditions of life beneath 100
fathoms of water must be less liable to change than in very shallow
water or on land. ‘

The genus Squilla is usually found in shallow water. It is
comparatively rare in depths of over 50 fathoms. 1In the above list,
the depth has been noted in the case of specimens taken from other
than shallow water. It is not likely that increased depth of water
could in itself produce variation in the direction of an increase of
raptatorial spines. That it has no such influence is shown by
the species S. stridulans, which has been taken from 68, 240 and
95 fathqms but shows only six raptatorial teeth, still more so by
the species S. fenuispina and S. leptosquilla which have been taken

from 188, 95, 270 and 419 fathoms, for these species have only
four teeth.

Theoretical considerations.

Taking into consideration the nuniber of teeth on the raptatorial
claw of all the known species of Squilla, it is difficult to believe
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otherwise than that this variable and many-toothed species has
been derived from a form which had a smaller number of teeth.
This number was probably six, for this is most common throughout
the genus.

One who holds strictly to the idea that such changes are brought
about by the perpetuation and accumulation of minute variations
which occur in any direction, must suppose that the widely dis-
tributed members of the genus are kept constant as regards number
of teeth, because that number suits some pe:liarity of their environ-
ment. Any individuals showing variations from that number are
usually unable to reach maturity, for abnormal specimens appear
among a collection of adults to the extent of only 2 per cent.

In order to explain how-a form having fifteen teeth was derived
from one having but six, one must believe, if the theory of gradual
change is true, that ‘a series of ancestors having 7, 8, 9. I5
teeth must have existed. Starting from the point when the six-
toothed form gave rise to one having seven teeth, one must imagine
a change in the environment which favoured the few seven-toothed
variations, so that few as they were among the myriads of young,
a comparatively large percentage of them began to reach maturity
and to transmit the new character to their offspring, until seven-
toothed adults formed a majority and a new species was formed.

By a like process this gave rise to a species having eight teeth.
The change of environment which caused the production of the
seven-toothed form out of the six-toothed, could not produce the
eight-toothed form from the seven-toothed. To produce this a
further change in the environment appears to be necessary. This
change must have been similar in nature to the first change, for it
produced a like effect, but it must have been of increased intensity.
If it were not so, the race would remain seven-toothed. In other
words there must have been a continuous and increasing change
of some particular feature of the environment to have caused the
change in number of teeth from six to fifteen. What this change
could have been is not easy to imagine. The supposition might be
made of a gradual diminution in the size of the favourite prey,
favouring an increase in number of the raptatorial teeth. How-
ever,-if one examines, side by side, the claw of a Squilla with six
teeth, and that of one with fifteen teeth, it seems impossible to
imagine a small animal which could escape from either when the
dactyle is closed down into its opposing groove ; still less can this
supposition account for an increase of one tooth at a time.

The facts of the case, which do not seem to be in favour of the
‘““ Theory of gradual change,” are recorded here as a contribution
to the study of animal variation available for comparison with
similar cases which may be recorded.
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The dactyles of sixteen specimens of Sgquilla snvesticatoris drawn with the
camera lucida, x4. 14 and 1b are the left and right dactyles of the specimen

-

shown on plate iii.

Certain of the figures (notably 9, 10 and 11) show a tendency for the tecth to
be distributed in pairs as though increase in the number of teeth has been hrought

about by duplication in the middle of the series.
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V—DESCRIPTION OF A NEW SPECIES OF
LIZARD OF THE GENUS SALEA
FROM ASSAM

By N. ANNANDALE, D.Sc., Superintendent, Indian Museum.

The range of the genus Salea was thought until recently to be
confined (with a possible extension into Ceylon) to Southern India,
where two species (S. horsfieldiz and S. anamallayana) occur. In
my ‘‘ Notes on the Oriental Lizards in the Indian Museum " (Joc.
post. cit., p. 81), however, I recorded two specimens from North-
Eastern India, one collected by the late Dr. Stoliczka at Moulmein
in Lower Burma and one by Col. Godwin Austen in North Assam.
The former specimen, a female, agrees in every respect with exam-
ples of S. horsfieldii from the Nilgiris, but the latter must, I now

think, be recognized as the type of a new species, which is here
described.

Salea austeniana, sp. nov.

S. horsfieldiz, Gray, Annandale (partim), Jowrn. Asiat. Soc.
Bengal, 1905, p. 86.

Habit rather stout, the adpressed hind limb reaching the
anterior border of the orbit; tail compressed. Tympanum about
half as large as the orbit, its distance from which is distinctly
less than the length of the snout; width of the orbit a little less
than the length of the snout; canthus rostralis and superciliary
ridge angular; snout slightly concave above, sloping. A curved
fold covered with granular scales in front of the shoulder; scales
on the back and sides of diverse sizes, bluntly pointed, occasionally
split at the tip, rather feebly keeled, relatively broad; ventrals
triangular, without a terminal spine, feebly keeled, strongly im-
bricate ; gulars smooth, no larger than some of the ventrals;
scales on the upper surface of the limbs and the lower surface of the
tail strongly keeled. Dorsal and nuchal crests continuous, con-
sisting of a single row of scales (in the female) which are lanceolate
on the neck and triangular on the body, continued on the tail as a
slightly serrated ridge. Colour dull green mottled on the sides with
brown and diversified on the head with the following markings :
a narrow longitudinal line between the eyes that bifurcates in
front and behind, the anterior bifurcation forming the two posterior
sides of a lozenge in outline on the snout, and the posterior one the
two equal sides of an isosceles triangle on the back of the vertex
two slanting-shaped lines on the supraocul2r regions, one on each
side ; a dark streak extending from the lower posterior limit of the
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orbit nearly to the nape ; a series of fine lines radiating from the
eye.
Locality—Hills near Harmatti, Assam.

The type (apparently a female) was collected during the Dafla
Expedition of 1874-75, and is numbered 3976 in the Indian Museum
register of reptiles. Its dimensions are as follows :—

Length of head and body Q0 mm.
Width of head 14 ,,
Length of snout 0 ,,
Width of orbit 8 ,,
Length of tail 230 ,,
Length of fore limb 52 ,,
Length of hind limb 76,

Boulenger’s ‘“ key "’ to the genus in Faun. Brit. Ind., Reptiles,
p. 131, will have to be emended as follows to include the new
species :(—

A. No fold in front of the shoulder.

(a) Snout not more than once and a
half as long as the diameter
of the orbit S. horsfieldss.

B. A fold in front of the shoulder.
(a) Snout nearly twice as long as the

diameter of the orbit S. anamallayana.
(b) Snout only slightly longer than
the diameter of the orbit S. austeniana.

Mr. L. L. Fermor, of the Geological Survey of India, has recently
sent to the Museum a specimen of S. horsfieldii captured at the
height of 8,000 feet in the Nilgiris.
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VI.—THE FAUNA OF BRACKISH PONDS AT
PORT CANNING, LOWER BENGATL

PArRT VIII.—PRELIMINARY DESCRIPTION OF AN OLIGOCHZAETE
WOoORM OF UNCERTAIN POSITION.

By.J STEPHENSON, Major, I.M.S., Professor of Biology,
Government College, Lahore.

The worm which forms the subject of the following notice
~ was sent to me along with a colony of Victorella pavida (on which.
as well as on Bowerbankia caudata and Loxosomatoides, it lives)
by Dr. Annandale, having been found by him in the brackish
pools at Port Canning. The specimens were in a good state of
preservation ; but, with the exception of the general outlines
of the alimentary canal, details of internal anatomy are scarcely
to be recognised in preserved specimens ; and the following descrip-
tion has mainly to do with the general external characters and the
setee.

The worms were whitish in colour, and measured (probably
in a somewhat contracted condition) from 1°5 to 4'5 mm. in length ;
the average was from 3 to 4 mm. There is a well-marked pro-
stomium, bluntly conical in shape ; the anterior part of the body
is somewhat swollen in an ovoid manuer; then follows a short,
slightly constricted region ; after which the body, enlarging again,
maintains a cylindrical shape to the posterior end. It is possible
that in preserved specimens the anterior end appears more swollen
than during life, since the setal bundles are placed closer together
here ; the anterior portion of the body having contracted more,
probably, than the posterior. There are no eyes.

F1G. 1.—Side view of anterior part of body, showing the arrangement of the
setal bundles of one side : pr., prostomium.

The number of segments varies from about zo to about j3o.
The posterior, regularly cylindrical part of the body is consti-
tuted by all the segments after the tenth, the anterior ovoid por-
tion comprises the first eight or nine, and the constricted region
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consists of the tenth and perhaps the ninth segment also. In
the anterior part of the body the segments may be delimited on
the ventral surface by a- series of narrow, groove-like, transverse
markings.

There are two dorsal and two ventral setal bundles in all
segments from the second onwards. The setze are of two kinds,
hook-setze and needle-setz ; the most anterior bundles, both dorsal
and ventral, consisting of needle-setee, the posterior of hook-setze.

The needle-setee are from ‘08 to ‘12 mm. in length, finely
pointed, not bifid, the extreme point being slightly recurved.
They are somewhat bayonet-shaped, and appear to be definitely
strengthened or thickened along the convexity of the angle of their
chief curve (v. text-fig. 2). They project from the body-wall for
about half their length, that is, from the region of the angle ; the
angle looks forwards, and the distal pointed extremity backwards

\

Fic. 2. Fi1G. 3.

. FIG. 2.—A needle-seta: a., Apparent ridge-like thickening of needle-seta at
its most prominent angle.

FIG. 3.—A hook-seta : b., the sli ick - i
ree o, » the slightly thicker part of the hook-seta, near its

The hgok—setze are from -'033 to ‘055 mm. in length. In the
most anterior segments (vi—viii) in which they occur, they are
longer (‘05—'055 mm.) than is the case posteriorly (mostly ‘035
—'04 mm.). They. are bifid at the free end ; the proximal prong
of the fork is considerably longer and stouter than the distal, and
s axis 1s about at right angles to the shaft of the seta. There
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is"a nodulus at the junction of the middle and distal thirds of the
shaft, and between the nodulus and the terminal hook the shaft
is again slightly thickened. The proximal portion of the shaft
shows a gentle curve in a direction the reverse of that of the hook,

the whole being thus somewhat f -shaped (v. text-fig. 3). These

setze project very slightly from the surface of the body.

The dorsal bundles as far as the seventh segment are generally
(or always, with perhaps the exception of the seventh itself) made
up of needle-setee alone; the eighth segment may bear dorsally
either needles, or hooks, or both ; the ninth and succeeding seg-
ments bear hooks only. The ventral bundles, as far as the fifth
segment, have only needle-setee ; those of the sixth and seventh,
needles, -or hooks, or both; posterior to this the ventral bundles
consist of hooks only. The needle-setz, therefore, extend some-
what further back dorsally than ventrally.

FIG. 4.—Showing the general shape and the outlines of the alimentary canal;
the sete are not shown: /., black particles in intestinal wall; @., cesophagus ;
ph., pharnyx.

The number of sete in a bundle is three or four in the anterior
and middle portions of the animal’s length, diminishing to two
or one at the posterior end.

The pharynx is a somewhat globular organ in the second
and. third segments; the cesophagus, a narrow tube with com-
paratively thick walls, forms in the preserved specimens a series
of curves, passing through a stout septum behind the tenth
segment (septum 12), and widens abruptly into the intestine.
This latter tube may be regularly dilated and constricted through-
out a large part of its length, the constrictions being probably
due to its passage through the septa. The epithelium shows
within its component cells, through a large part of its extent,
a number of fine black particles (text-fig. 4).
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Although no signs of asexual reproduction have been seen
in any of the specimens so far examined, the general appearance
and structure of the worm would seem to indicate that it belongs
to the Naidide. The peculiar arrangement of setee has not, so
far as I know, been described in any form hitherto known ; and
I would therefore propose for its reception the creation of a new
genus Matla, adopting for this purpose the native name of Port
Canning, where the animal was found; as its specific name I
would suggest bengalensis. Both these names I owe to the kind-
ness of Dr. Annandale, who discovered the worm and gave me

the opportunity of examining it.
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VII..DESCRIPTION OF A NEW CAVERNICO-
LOUS PHASGONURID FROM
LOWER SIAM

By W F. KirBY, British Museum (Nat. Hist.).

Diestrammena annandaler, sp. nov.

Female brownish chestnut, rather shining, the segments of
the abdomen often banded with brown behind ; legs lighter than
the body, indistinctly banded with dusky, at least towards the
base on the outer surface. ILegs long and slender, front tibiz
at least twice as long as the pronotum, and longer than the femora ;
middle tibiz hardly longer than the femora ; hind tibiee considerably
longer. Ovipositor two-thirds as long as the body, slightly curved.

Long. corporis I4-16 mm
,, Ppronoti 56,
,, femorum anticorum 13-14 ,,
’ v posticorum 18-21
,, tibiarum posticarum 22-25
,, ovipositis 9-10 ,,

Differs from D. wunicolor, Brunn., which is in the British
Museum collection from Tsur Island, and which is recorded from
Vladivostok, Pekin and Moulmein, by its much longer legs, and
in the tibiz being distinctly longer than the femora.

Dr. Annandale has submitted nine specimens to me, all
females. As the bodies are considerably arched, the dimensions are
probably somewhat understated.

Locality.—Limestone caves in hills near Biserat, Jalor, Siamese
Malay States (Annandale and Robinson).






VIIL—.DESCRIPTIONS OF NEW SPECIES OF
MARINE AND FRESHWATER SHELLS
IN THE COLLECTION OF THE
INDIAN MUSEUM, CALCUTTA

By H. B. PrestON, F.Z.S.

Bittium insulsum, sp. nov.

Shell elongately fusiform, narrowly perforate, yellowish white
with a broad circular band of pale reddish brown; whorls 9, can-
cellate with transverse ribs and spiral grooves ;

; aperture oval ;
peristome simple.
Altitude 3 mm,
Diam., major 1,
Habitat—Galle, Ceylon.

Type in Indian Museum, Calcutta.

Gottonia andamania, sp. nov.

Shell conical, very solid, white, strongly keeled at periphery :
whorls 5, rather ﬂat splrallv lirate and transversely costate, pre-
senting a somewhat mmutely nodilous appearance ;
pressed, aperture circular ; peristome thickened.

Altitude

Diam., major

Habitat—Andaman Islands.
Type in Indian Museum, Calcutta.

sutures im-

2 mm.,
I

"

Bithynia pygmea, sp. nov.

Shell ovately fusiform, dark olive-brown ;

smooth ; sutures well 1mpreesed aperture oval
continuous

tral nucleus.

whorls 3}, convex,

peristome simple,
umbilicus narrow ; operculum shell_v spiral with cen-

Altitude

325 mm,

Diam., major 2 ’s

Aperture, alt. 175
diam. I

"

Hab;tat—’\'[yetmyo Burma,
Type in Indian Museum, Calcutta,
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Odostomia pfeiffert, sp. nov.

Shell fusiform, semi-transparent white; whorls 6, spirally
striate ; sutures well impressed ; aperture elongately, }nversely
auriform ; columella bearing a coarse plait; peristome simple.

Altitude 1'5 mm.
Diam., major ‘ 5,
Habitat—Andaman Islands.

Type in Indian Museum, Calcutta,

Fi16. 1.—Bittium tnsulsum, sp. nov,
F1G. 2.-—Gottonia andamanica, sp. nov,
F1c. 3.—Bithvnia pygmea, sp. nov.

Mziralda gemma, sp. nov.

Shell oblong ovate, white ; whorls 4, somewhat inflated, sculp-
tured on the upper part with coarse coste, below which appears a
spiral liration ; lower half of body whorl and base of shell spirally
lirate ; sutures well impressed ; aperture ovate ; peristome simple
above, somewhat dilated at base.

Altitude I'25 mm.
Diam., major '5
Habitat—Oman.

b2

Type in Indian Museum, Calcutta.

Limnea simulans, sp. nov.

Shell fusiform, brownish horn colour ; whorls 5 ; sutures
impressed ; umbilicus narrow, partly concealed by the reflexed
columella; columella arched, thick, extending into a callus

which reaches the lip above ; peristome simple ; aperture inversely
auriform.

Altitude 7'75 mm,

Diam., major 425 ,,

Aperture, alt. 4 '
) diam. 2

Habitat—Pharping, Nepal,
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~ Though ‘the shell itself is of a brownish horn colour, all the
specimens before me are covered with a thick blackish coating
of some substance, probably of a vegetable nature. '
-~ Type in Indian Museum, Calcutta,

FiG. 5.

FIG. 4.—Odostomia pfeifferi, sp. nov.
F16. ;5.—Miralda gemma, sp. nov.
F16. 6.—Limnea simulans, sp. nov.

Unio siliguriensis, sp. nov.

.Shell inequilateral, ovate oblong, teddish brown, sculptured with
concentric lines of growth and oblique transverse wrinkles, these
latter being especially marked posteriorly ; anterior side rounded ;
posterior side acuminately rounded ; dorsal margin arched ; ventral
margin very slightly contracted inthe middle ; umboes much eroded ;
interior of shell iridescent, pale bluish white.

Long. 21 mm.

Lat. 37775 .
Habitat—Siliguri, N. Bengal.

Type in Indian Museum, Calcutta.

F16. 7. I'1G. 8.

F16. 7.—Unio siliguriensis, Preston (type), sp. nov,
PI1G6. 8.—Corbicula sylhetica, Preston, sp. nov,

Corbicula sylhetica, sp. nov.

Shell nearly equilateral, tumid, subtrigonal, pale olive-green,
sculptured with fineirregular concentric strize; antertorside rounded ;
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posterior side somewhat angularly rounded ; lateral margins sloped ;
ventral margin rounded, slightly contracted towards the posterior
side ; umhoes large ; interior of shell purplish white.

Long. 10'5 mm.
Lat. 12 ’»
Habitat—Phenchooganj, Sylhet, Assam,

Allied to C. trawadica, Benson, but is more trigonal and morc

swollen.
Type in Indian Museum, Calcutta.
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IX.—NOTES ON ORIENTAL SYRPHIDGAZE
WITH DESCRIPTIONS OF
NEW SPECIES.

PART 1.
By E. BRUNETTI.

(N.B.—The plates herein veferved to, are to be found in vol. i of the
Rec. Ind. Mus.,! following p. 380.)

Since Van der Wulp’s Catalogue of 1896, little work has heen
done on Oriental Syrphide. So far as I am aware, less than twenty
new species have been described and no paper of importance pub-
lished. The following notes, collected during a revision of the
Indian Museum collection of Syrphide, may prove of interest.
The recently recorded species are referred to and descriptions of
thirty-nine new species added, the types of which exist either in
the Museum collection ¢r my own.

A number of species named by Bigot, but apparently not
described, aie in the Museum collection, and these I have des-
cribed herein.

The tables of species are drawn up partially from descriptions,
to serve as aids to their identification pro fem., pending a more
thorough revision of this family, and are therefore not intended
to represent an ultimate view of their characters and affinities.
Mr. Verrall's sequence of sub-families has heen followed, but the
genera are not arranged in any special order. Circumstances
permitting, I hope to deal later on with some of the genera not
touched upon in this paper. In the explanation of the plates
(given in previous volume) belonging to this paper, the terms “ an-
terior ” and ‘‘ posterior”’ leg, would be more correctly replaced
by ‘“ fore”’ and ‘‘ hind ” leg respectively ; throughout the text the
-terms ‘‘ anterior. legs”’ and ‘‘ posterior legs” are used in their
correct sense, to designate the two front pairs or two hind pairs
respectively.

| In the explanation of pl. xi on p. 379, oppodite ** fig. 9,” Macquart is
given as the author of the apecies Volucella nubeculosa. ‘This is an error; it should
be Bigot.
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BACCHA, F.

Twenty-oue species of Baccha have been recor-dec! from- the
East. Mr. Austen’s paper on some new species_of this genus in
the British Museum (Proc. Zool. Soc. Iond., 1893, p. 132) con-
tains descriptions of seven from the Orient, excellently illustrated,
and to these I add three.more which appear to be new.

B. robusta, mihi, sp. nov. (Pl xi, figs. 3, 4,)
o ¢ Lower Burma (Mergui). ILong. 10-12 mm,

o Front above antennz triangular, nearly wholly occupied
by a shining black triangle ; the remainder grey; vertex shining
black ; below antenne dull black, seen from below, but brilliant,
shining, silvery white seen from above. Eyes subcontiguous at
nearest point of approach, rather widely separated at vertex.
Antenne bright red, tip of 3rd joint brown above.

Thorax : dorsum cinereous, with three darker stripes, of which
only the centre one attains the fore border. Humeral calli testa-
ceous ; sides of thorax grey. Scutellum dull testaceous.

Abdomen only slightly contracted at base; 2nd and 3rd seg-
ments pale tawny, posterior borders widely blackish, 4th™ segment
all black, with an arched band near base, of pale shining grey, inter-
rupted in the middle ; extreme posterior border of segment brown.

Legs black ; four anterior femora, basal half of hind femora,
and basal half of all the tibiee, yellowish tawny ; tips of anterior
fefnora sometimes darkened above. _

Wings clear ; stigma yellow, halteres yellowish.

? . Front rather broad, grey, the callosity above anfenne
shining- black, oblong, nearly reaching from eve to eye; upper
part of frons shining black, reaching from vertex nearly to the
callosity. Abdomen black ; 2nd segment with a vertically elongated
pale spot on each side, nearly meeting in the centre on the fore-
border ; 3rd and 4th with a transverse hoary yellowish grey oval
spot on each side, nearly.on the fore border; 4th segment with
brown posterior border ; last segment brown.

Described from six o o> and four ¢ ¢ in the Indian Museum’
collection from Mergui.

B. nigricosta, mihi, sp. nov. (PL xi, fig. 5.)
o  Lower Himalayas (Bhim Tal, 4,500 feet). ILong. 10 mm.

Pront above and below antennz grey dusted. Eyes quite
contiguous nearly to the vertex, which is very small and shining
black. Below antennz a wide shining black stripe ; frontal triangle
above antenne shining black seen from the front. Antennz reddish
brown, the two basal joints black.. Proboscis black, tip red.

Thorax shining black, minutely pubescent, unmarked, sides

blackis}} grey ; scutellum rather large, shining black, with a few
pale hairs. ’
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Abdomen : 1st segment broadly semi-circular, of exactly the
same shape and size as scutellum, 2nd very ped1c111ate 3rd narrow
at base, thence. sharply w1denmg general colour of abdomen
black, - moderately shining, with rather long blackish grey hairs
at sides of 2nd and 3rd segments, and faint traces of a pair of spots
at the middle of the sides of 3rd segment, and towards the base (at
the sides) of 4th segment.

Legs pale tawny, hind femora and tibie with a dark bhand
towards the tip, hind tarsi blackish.

Wings blackish, nearly clear at base. Stigma black, much
elongated and a blackish cloud immediately below it, and a small
blackish spot at extreme tip of costa.

Described from one & taken by Dr. Annandale (19-22-ix-00)
at Bhim Ta', Kumaon, now in the Indian Museum collection.

B. tinctipennis, mihi, sp. nov. (Pl xi, fig. 6.)
¢ Lower Himalayas (Bhim Tal, 4,500 feet). Long.8-9 mm.

Head : front broad, narrowing towards vertex, grey dusted,
nearly wholly occupled above antennz by a broad black band
with ill-defined edges; filling the whole vertex, and resolving
itself into a shining black callosity above antennae. Under side
of face grey dusted, with a black central line, slightly prominent ;
mouth-border and proboscis tawny ; antenna tawny.

Thorax shining black with minute grey pubescence ; humeri
and ‘a vertical short stripe just before base of wing, pale ; scutel-
lum shining black, immediately above the pronotum, giving the
appearance of two scutelli, one above the other.

Abdomen brown, Ist segment wholly pale yellow ; extreme
tip of 2nd, base of 3rd and 4th, and two very small spots on the
sides at the base of 5th, pale yellqw—brown.

Legs pale yellow, a brown ring at tip of hind femora ; hind
tibize brown, except base and tips ; hind tarsi darker.

Wings clea1 iridescent, a dark brown oblong spot forming a btlg-
ma, and a dark spot at t1p of subcostal cell, also at tip of wing,
the discal cross-vein, and a streak from just below the medias-
tinal vein do#n to and enclosing the lower cross-vein blackish.

Described from one ¢ taken by Dr. Annandale (22-27-ix-00) at
Bhim Tal, Kumaon, now in the Indian Muscum collection. Somie
specimens taken by me at Kobe in Japan, 15-v-06, which I con-
sider to be the same species, differ onlv in the st abdominal seg-
ment béing all black instead of yellow.

I also took at Darjiling and Lucknow respectively a specimen
.each of what may be two additional new species.

Of B. dispar; Wik., a ¢ named by Bigot is in the Indian Museum
collection—this being 'the only other Oriental specms I have seen.
Van der Wulp added in 1898 (Termés. Fiizet?, xxi, 423) two species
from Papua new to his list these were rubella and mundula.
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PARAGUS, Latr.
P. luteus, mihi, sp. nov. (Pl xi, fig. 1.)
@  Persia (Bushire). Long. 5 mm.

Head pale yellowish white, vertex black, with a thin stripe
(slightly enlarged in the middle) leading to a large black roughly-
square shining spot-above antennz. Antenne brown, base paler.
Frons gradually narrowed towards vertex.

Thorax wholly shining aénous, a whitish hairy stripe, com-
mencing in front of the insertion of the wings, and reaching down-
wards ; scutellum yellow, base black.

Abdomen yellow, basal segment black, and a thin black line
almost (but not absolutely) on the border of 2nd segment, a similar
line just below centre of 3rd segment, and a black mark on each
side at the edge of the 4th segment. ’

Legs all yellow, a brown ring towards tip of hind femora.

Wings absolutely clear, no stigma.

Described from the above type in the Indian Museum collection.

P. sefratus, F.

A common species variable both in size, and coloration of the
abdomen. The species is the only one with serrated scutellum,
and the specimens in the Indian Museum collection, added to those
of my own collecting, show a distribution from Calcutta to Nepal
and reaching as far west as Karachi and as far south as Bangalore.

PIPIZELLA, Rond.
P. indica, mihi, sp. nov.

o 9 Lower Himalayas (Simla and Nepal). Long. 5 mm. |

Head yellow; vertex, eyes, mouth and proboscis black. A
black central line on the frons in the @ , which slightly narrows on
the vertex ; just below the antenne it is hardly one-third the width
of the head.

Thorax smooth, shining black, with a little gold-hrown hair on
the posterior half, and a little white hair on the lower anterior
portion of the sides.

Abdomen shining black, minutely pubescent, especially on last
segment, and distinctly so along the sides of all the segments.

Legs tawny yellow, basal half of the four anterior, and basal
three-fourths of the hind femora black ; tibiee yellowish white to-
wards the base.

Wings clear, stigma very pale yellow : halteres yellow.

Described from a ¢ and two ¢ ¢ in the Indian Museum col-
lection from the Simla district and from Katmandu in N epal. ‘

The genus has not previously been recorded from the East.
This species does not agree with any European one known to me,
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but there are two of which I have not been able to obtain descrip-
tions, wiz., P. curvinervis, Str., and P. sculpeonata, Rond.

P. rufocincta, mihi, sp. nov.
o Burma (type) and India. I,ong. 6 mm.

Face yellowish white with a narrow black line below antennz,
which are blackish brown ;, mouth and proboscis black; vertex
shining ‘black, narrowing rather suddenly to the eyes, which are
contiguous for only a very short distance.

Thorax black, shining, with a slight aénous tinge ; a few white
hairs on the sides, in front of insertion of wings; dorsum with
short .greyish hair ; scutellum unicolorous with grey hair.

Abdomen shining black, with very short pale pubescence, the
whole 3rd segment reddish testaceous, and, in the type-specimen,
extreme tip of abdomen reddish.

Legs yellowish white ; coxee, a narrow ring at base of four
anterior femora, and the basal two-thirds of hind femora black.

Wings quite clear.

Described from two o o taken by me at Rangoon, 23-xii-04
to 3-i-05 (type), and from one o taken by me at Umballa (N.-W.
India; altitude goo feet), 8-13-v-05. In my collection. Most
species of Pipizella have unmarked abdomens, but this species
is certainly of this genus, and apparently widely distributed.

MELANOSTOMA, Sch.

Dr. Annandale took specimens of M ambiguum, Fln., and M.
dubium . Zett., at Matiana (8,000 feet ; Simla district), both species
being Furopean ones and unrecorded previously from the East.

PLATYCHIRUS, St. Farg.

Four males of P. albimanus, F., are in the Indian Museum col-
lection from the Simla hills (8,000 feet) ; taken by Dr. Annandale
between 27-iv-07 and 3-v-07. These differ in no way from Furo-
pean specimens, ’

SPHZAROPHORIA, St. Farg.

The Oriental species in this genus will require careful revision
and comparison with European forms, allied to which the Indian
Museum possesses several species; I have a fair amount ol mater-
ial of my own collecting, showing considerable variation of forms,
{from India, the Himalayas and South China.

Herr Kertesz, in the Termés. Fiizet. (1899), xxii, 177 and 178,
describes two species {rom Papua new to, Van der Wulp’s list :
distinctus and nove-guince.
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DIDEOIDES, mihi, gen. nov.

Allied to Didea, Macq., from which it is separated by two
characters, viz., (1) distinctly and closely pubescent eyes, and (2)
by the 3rd longitudinal vein (cubital, Verrall) being nearly straight,
as in Syrphus, and not dipped, Eristalis-like, into the cell helow.
In all other respects it resembles Didea, Macq., having a bare arista
and the large flat ovate abdomen in both sexes much .wider than
the thorax, and bearing the distinct, ridged margin as in that
genus.

D. ovata, mihi, sp. nov.
o @ Sikkim. Long. 12-16 mm.

Head, o : face moderately produced above the mouth and
just below the antennee ; in depth descending omly a little below
the eves. Face and frons bright yellow, with thoderately thick
vellow hair, which above the antenne is replaced by black hairs.
Eyes touching for half the distance from the top of the frons
to the triangular elongated vertex, which is black with black hairs
and prominent reddish ocelli. FEyes with close grev pubescence,
Antennz reddish brown, situated on a tawny (darker on. upper
side) protuberance; 3rd joint of antenne darker on upper side,
arista orange, hare. Mouth and proboscis black, latter with some
grey hair at tip. Back of head greenish grey; posterior orbit
of eyes with a thick fringe of short bright yellow hair, of equal
length all round.

In the Q the frons bears a broad greenish black stripe from the
vertex down to and enclosing the upper part of the antennal pro-
tuberance, the black hairs being thicker than in the o .- The
antenna are nearly all black except the under side of the first-two
joints, and the under side of the 3rd at the base; the arista is
more brownish than in the o, the pubescence of the eyes almost
yellowish, especially on the lower part ; but the rest of the characters
are as in the other sex.

Thorax : dorsum dull greenish aénous with three central,
narrow, well-separated, not very distinct brownish lines reaching
from the anterior nearly to the posterior margin. Sides concolorous,
rather darker behind; with a broad yellow vertical stripe just
in front of the wing, descending to and terminating on, the meta-
pleur, this stripe bearing a rather thick fringe of bright yellow
ha!r.. In the ¢ all the pleurz are dull greenish vellow, and the
hair is rather more abundant. The dorsum is covered with soft
short yellow hair, which around the wing-insertion is bright orange.
Scutellum rather dull orange-yellow, covered with soft black hairs R
an orange elongated callosity on each side in front with bright

orange-brown hair, forming posterior corners to the dorsal surface
of the thorax. Metanotum black.
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Abdomen black, with an unbroken, deep brown raised edge
around the entire dorsal surface, closely beset with" verv short
bristles : 1st segment greenish black sub-metallic, very short ;
2nd segment aénous at base, with two orange elonqated spots
placed transversely, forming a band, interrupted in the centre ;
this band being enlarged at the ends (foreshortened in front) in
the &, and contracted at the ends and barely attaining the ridged
edges of the segment in the ¢ A bunch of yellow hairs on the
shoulders of thls segment in both sexes.

)

/ A

-

Dideoides ovata, mihi, sp. nov., §. Dideoides ovata, mihi, sp. nov., Q.

The 3rd segment bears a transverse orange band across the
- centre, the anterior edge being slightly convex forward, the posterior
edge forming two straight lines narrowing the band in its centre
and leaving the remainder of the segment as a flattened black
triangle, the extreme posterior edge being sub-metallic dark brown
with a fringe of very short black hairs. The sides of this orange
- cross-band are parallel with the sides of the abdomen, to the ridges
of which they extend.

On the 4th segment is a similar, but rather narrower and slightly
more arched band, with a second orange band (as a flattened
triangle, sub-metallic posteriorly) on the posterior part of the
segment, the extreme edge of which is sub-metallic brassy, with
a fringe of longish yellowish hair. The @ shows no trace of the
sub-metallic tinge. The 5th segment is orange, with black at
the base in some specimens of o o ; yellow haired. The whole
abdomen bears yellow hairs on the yellowish parts (longest towards
the tip), and shorter, black hairs on the black parts. Genitals: 1
the o rather promment orange, with some short black hairs ; in
the ¢ small, elongated, dark coloured.

‘Belly in the o black with narrow yellowish bands at the junc-
ture of the segments, widest on the posterior border of the 2nd.
In the ¢ black, with two semi-circular large yellow spots at the
base of the znd 3rd and 4th segments; the posterior border of
the 1st, widely, of the 3rd, narrowly, and of the 2nd, very narrowly
(with enlargements at the corners) yellow. Belly nearly hare, a
little short yellow sparse hair.

Legs : coxae and base of femora black with some short black
hair; remainder of legs entirely orange-yellow, the upper sides
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of the tarsi being a little browner. The anterior femora bea; a
little pale hair on their under side, but the black hairs on the hind
pair extend almost to the tip below, the upper apical part being
bare. All the tibiee bear very short golden yellow pubescence
the hind pair having a row of short black bristles on the outer
side.

Wings pale yellowish grey, slightly tawny on the basal and
anterior parts. Halteres orange. Tegulee bright orange-vellow with
concolorous fringe.

Described from four o @ and two ¢ ¢ (one, a melanic ? des-
cribed below) all from Sikkim and in the Indian Museum collection
in good condition.

One specimen (a melanic @ ) has the antenna almost entirely
black (another characteristic of Didea), the abdomen black with a
dark blue sub-metallic reflection, beset with short black hairs, the
only marks being a transverse band across the centre of the 2nd
segment, composed of two narrow straight oblong spots, extending
to the distinct ridged edge which runs round the entire abdomen ;
some yellow hair on the 2nd segment. Belly black, but with the
two pale yellow spots at the base of the 2nd, 3rd and 4th segment
exactly resembling those in the typical form ; posterior edge of
segments narrowly vellow, showing a tendency to spread at the sides
on the 2nd segment. ‘

N.B.—I had some hesitation before deciding to establish a
new genus for the reception of this well-marked species, but probably
if T had not done so, some other author would. It appears
to be intermediate between.Didea and Syrphus, having the broad
ovate and ridged abdomen of the former genus, but differing in the
straight 3rd longitudinal vein and pubescent eyes. '

The pubescence of the eyes, and the dip of the 3rd longitudinal
vein are neither of them conclusive characters, and as Syrphus
contains species some with bare and others with hairy eyes, and
also species with straight and dipped cubital veins, I think Didea.
might well do the same, and I would have kept the species in that
genus, except for the reason given above.

ERIOZONA.
E. ruficauda, mihi, sp. nov. (Pl xi, fig. 2.)
? Sikkim. T,ong. 13 mm.

Face prominent, bright yellow, shining, with minute yellow
pubespence, smooth ; cheeks and lower part of face black with
very inconspicuous black hairs. Front above antenne to vertex
‘plackls}l with black hairs, with a pale irregularly-shaped yellow spot
1rr}med1ately over the antenns, which are black. Eyes pubescent,
wide apart, frontal space gradually widening from vertex to cheeks.

Thorax quadrate, blackish above, sides dark brown with brown-

ish yellow hairs, hair on dorsum less thick ; scutellum brown with
yellowish hairs, ) ‘
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Abdomen with thick black hair on basal half, 4th and 5th seg-
ments with thick orange-red hair, and with a small dark triangle in
the middle of the posterior border of each; the 2nd segment has

‘traces of a lighter basal band, somewhat resembling that of Leuco-
zona lucorum. Belly pubescent, basal half black, apical half red.

Legs tawny, basal half of all femora blackish.

Wings pale grey, a broad brown band in the middle, nar-
rowing posteriorly from foreborder up to just across the base of
the discal cell ; base of wing brown.

Described from three ¢ @ from Sikkim in the Indian Museum
collection.

N.B.—This genus has only recently been known from the East.
In 1901 Herr Kertesz described a species, analis, which also came
from Sikkim (Termés. Fiizet., xxiv, 414).

SYRPHUS, F.

This genus I dare not touch upon at present in view of the
large number of supposed species described from Oriental regions,
and their close affinities.

I have seen several species from the hills that are common
in Europe, the specimens showing generally little or no difference ;
amongst them are balteatus, DeGeer ; torvus, Os. Sac. ; pyrastri, 1..;
luniger, Mg. ; and umbellatarum, F.; all taken by Dr. Annandale
in the Simla district, and all, except balfeatus, are new to the
Oriental fauna.

RHINGIA, Scop.

Until quite recently (19o4) this genus appears to have been
unrecorded from the East, but in that year Meijere described a new
species, ctncta, from Java, whilst I have taken a new species occur-
ring in Mussooric and Darjiling, and also a second one, represented
by a single ¢ from Darjiling ; moreover the Indian Museum collec-
tion supplies a third undescribed species from Darjiling and Simla.
Meijere’s species, therefore, is still the only one from a tropical loca-
lity. The two common European species, rostrata, 1,., and campes-
tris, Mg., are both likely to occur in the north of India. The former
would be easily recognised from all the other species by its ash-blue-
grey thorax (the others being cinereous grey or aénous); and the
latter can be distinguished from cincta and binotata by its tawny
instead of mainly blackish abdomen.

Table of Oriental species of Rhingia.

Scutellum. distinctly bright {erruginous tawny.
Abdomen with three or four pale bands. ‘ .
Long. g mm. cincta, Metj.
Abdomen black, 2nd segment with two .
lateral spots Long. 9 mm. bnotata, mihi, sp. nov.
Scutellum cinereous grey.
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Posterior border of abdominal segments
widely black . Long. 7-9 mm. laticincta, mihi, sp. nov.
Posterior border of abdominal segments
very narrowly black. Long. 8 mm. angusticincta, mihi, sp.
nov.

R. laticincta, mihi, sp. nov. (PL xi, fig. 7.)
# 9  Mussoorie, Darjiling, 7,000 to 12,000 feet. Long. 7 to g mm-
(without snout).

Head : snout tawny ; lower part of head shining grey; an-
tennee tawny ; eyes quite contiguous as far as the vertex ; frons in
¢ of about the usual width in the genus, cinereous grey.

Thorax cinereous grey, with aénous reflections and soft black-
and-grey hair ; four blackish longitudinal stripes, not always very
distinct, the two outer ones interrupted at the suture, the two
inner ones close together on the front, diverging widely posteriorly, -
where they become diffused and meet the ends of the outer pair
just in front of the scutellum. Scutellum unicolorous, similarly
haired, a row of stiff black hairs on posterior edge, from which
a fringe of soft pale yellow hair hangs down.

Abdomen bright tawny, with soft yellow hair, thickest at the
base on the sides; Ist segment very natrowly black edged, znd,
3td and 4th with a broad black band on posterior border, interrupted
in the centre in front, but continuous on the extreme edge of
segment ; a vertical long black spot on the dorsum of each segment
forms a sort of longitudinal dorsal stripe. Belly tawny brown.

Legs all pale tawny, all the femora black at the base, and an
indistinct blackish wide ring around the centre of the hind tibiee ;
feet darker. In the ¢ the femora are nearly all pale and the ring
on the hind tibiee is less distinct.

Wings pale grey, stigma yellowish.

Described from a o (Darjiling) and ¢ (Mussoorie) in the Indian
Museum collection (types), and a @ and ¢ in my own collection.

Var. fasciata, o ¢ (Pl xi, fig. 8.)

What I take to be a variety of laticincta differs by the abdominal
bands being reduced to semi-circular spots placed on the posterior
borders of the segments and joined by a very narrow line on the
extreme edge. The legs in the o are paler, and show only very
slight traces of black at the base of the femora ; in the ¢ they are
wholly pale, allt}ost livid, with only the faintest indication of a dark
band on the hind tibiee. Another point of difference is that the
pubescence on the thorax is much shorter, and almost absent on the
posterior part, and the scutellum is practically bare, except for some
long hairs towards the tip. ’

1 have four specimens (o o ¢ ¢ ) taken by myself at Darjiling
(7,000 feet), 10-15-X-05, and am not at all sure that it is not spe-

c1ﬁcally distinct, for which reason I have given it a name. In my
collection. -
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R. angusticincta, mihi, sp. nov.

o ¢ Darjiling and Simla, 8,000 to 12,000 feet. ILong. 8 mm.

(without snout).

This species resembles laticincta ; the points of difference being
as follows : the snout is distinctly shorter the abdominal trans-
verse bands are extremely narrow, and not 1nterrupted this being
the main, but a consistent, alﬁerence

Descnbed from a o and 9 taken by Dr. Annandale at Simla
and Theog (Simla district) respectively. The Indian Museum pos-
sesses -these types, also what is apparently an additional o from
Darjiling (9,000 to 12,000 feet), "2-x-06, but in this specimen the
thorax is darker, and all the tibie have a distinct broad black ring.

R. binotata, mihi, sp. nov.
o Darjiling. Long. 9 mm,

Head : frons and upper part of snout deep black ; lower part
of both face and snout tawny yellow. Antennse brownish red.
Vertex very small, with a few black hairs ; short yellow hairs behind
the head above, and rather close whitish hair on lower part; pro-
boscis black.

Thorax yellowish grey, with four rather indistinct dorsal,
slightly darker stripes; the two outer ones wide, and interrupted
at the suture ; the two inner ones very narrow and close together.
The dorsum with rather thick, short bright yellow hair; sides
of thorax cinereous grey, darker posteriorly, some yellow hair just
below wings; scutellum bright tawny, dorsum bare, a fringe of
short yellow hairs at base, and a fringe dependent from posterior
margin, on which margin is set another fringe of long yellow hairs,
projected posteriorly, by which character this species differs from
all the others.

Abdomen aénous black, covered with thick, short, bright yellow
hair ; the 1st segment appears pale, and on the 2nd on each side,
towards the base, is a lateral, oval, pale yellow spot.

Legs orange-yellow, basal half of all femora black ; the femora
with soft yellow hair, the rest of the legs practically bare.

Wings yellowish grey, slightly darker in front; stigma pale
yellowish brown ; halteres yellowish brown.

Described from one o in perfect condition, captured by me
at Darjiling, 13-x-05. In my collection.

The three species, herein described as new, are quite distinct
and good species, and quite different from the two Duropean species,
rostrata and campestris, and from Herr Meijere’s species cincla
from Java.

"'VOLUCELLA, Geoft.

I'o this handsome genus I introduce four new species, whilst
Meijere has added one from Darjiling to the five in Van der Wulp's
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catalogue. The following table is made up partly from descrip-
tions, as, beyond my own species, the only one before me is a
headless specimen of what I have identified as nubeculosa, Big. (see
pl. xi, figs. g, 10).

Table of Oriental species of Volucella.

Quite small species Long. 7 mm. opalina, Wied.
Larger species. I.ong. 13 to 16 mmi,
Non-pubescent (not Bombus-like) species.
Thorax and abdomen only slightly
and shortly hairy.
Abdomen yellow, with two spots and
tip black Long. 13 mm. {rifasciata, Wied.
Abdomen black ; marked or not.
Thorax bright tawny.
Abdomen with two narrow
pale cross-bands; wing
suffused in centre and at
tip Long. 16 mm. nubeculosa, Big.
Abdomen entirely black;
wings pale brown, un-
marked. Long. 16 mm. discolor, mihi, sp.
10V,
Thorax black.
Abdomen with only one
transverse natrow basal
pale spot. Long. 16 mm. basalis, mihi, sp. nov,
Abdomen with more than a
single spot.
Abdomen marks in the
form of spots.
Long. 13 mm. peletersi, Macq.
Abdondinal marks in the
form of three yellow
bands. Long. 14 mm. decorata, Wik.
Pubescent (Bombus-like) species, Thorax
and abdomen with long thick hair.
Tip of abdomen black haired.
Long. 17 mm. wrsina, Meij.
Tip of abdomen yellow or red.
Belly unifornily black.
Long. 14-15 mm, ruficauda, mihi, sp.
nov.
Belly with 2nd and 3rd
segments livid.
Long. 15~-16 mm. lfvidiventris, mihi, sp.
nov.
The above species all appear quite well separated.
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V. basalis, mihi, sp. nov. (Pl xi, figs. 11, 12.)

¢  Sikkim district (Mungphu) Long. 16 mm.

Head entirely bright orange, frons narrows towards vertex,
which is black ; mouth-border brown ; probosc1s and extreme lower
part of cheeks black eves bare. The face is considerably produced
into a large snout, wh1ch is cut away just below the antenne ;
antenna small, orange.

Thorax moderately shining black, bare, sides black ; scutellum
very dark brown, almost bare, except for a row of strong bristles
near posterior edge.

Abdomen black, a little shining, almost bare; the basal half
of the 2nd segment occupied by a large transverse livid yellow
elongated spot, which is contracted in the middle behind and does
not reach the sides of the segment except at the extreme base, where
it joins a large livid spot on the same segment of the belly.

Legs all black and bare.

Wings grey, yellow at base, a yellowish brown suffusion from
the centre of the costa reaching “half way to the posterior border,
and a similar suffusion at the wing-tip extending inwards just
beyond the subapical and postical cross-veins. Halteres yellow.

Described from one ¢ in the Indian Museum collection.

This species bears a considerable general resemblance to the
V. pelincens, L., of Europe, but in that species the whole of the 2nd
segment is livid yellow, the colour passing over the side of the
segment in its full width, whereas in basalis it is narrowed to the
extreme base of the segment ; also in pellucens the sides of the
thorax along their upper edge are always brownish yellow, of which
there is no trace in my species ; moreover, the scutellum in pel-
lucens is bright tawny, whereas in basalis it is nearly black.

V ruficauda, mihi, sp. nov. (Pl xi, fig. 13.)
o ¢ Sikkim. Long. 14-15 mm.

Head black, epistome well produced, shining black ; eyes
densely hairy in o, distinctly hairy in @, but to a much less ex-
tent ; vertex crowned by a tuft of long bright yellow hairs ; eyes in
Q separated by narrow shining black frons. Antenna ferruginous ;

“first two joints nearly black.

Thorax black with black hair, dorsum covered with dense long
bright ferruginous red hair which also covers the bright ferruginous
red scutellum.

Abdomen black with rather thick black hair; posterior border
of 3rd segment and the whole of the 4th and 5th segments covered
with yellowish red hair. Belly entirely black, with black hair.

Legs slender, wholly black with short black hair,

Wings pale yellow1sh grey, a rather large brown irregular spot
in the centre of the fore border, and reaching half-way across the
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wing ; a brown suffusion along the recurrent portions of the sub-
apical and postical (4th and 5th longitudinal) veins and extending
to the costa about the termination” of the r.narg.mal cel\l. Between
this suffusion and the outer margin the wing is darkeér grey, base
of wing slightly yellowish. Halteres black. .

Described from eight o o and eight ¢ ¢ in the Indian Museum

collection from Sikkim.

V. lividiventris, mihi, sp. nov.
o ¢ Sikkim. Long. 15-16 mm.

Very near ruficauda,.but distinct. The hair on the thoracic.
dorsum is distinctly grey, the tuft of hair on the vertex is greyish
white, while the belly has the 2nd and 3rd segments livid grey with
unicolorous hatr. A bunch of grey hair is’ found on each of the
two basal abdominal segments at the sides, and thé sides of the 2nd
segment in front have a perceptible subdued livid reflection when
seen from behind. ‘

Described from three o o and a ¢ from Sikkim in the Indian
Museum collection.

V. discolor, mihi, sp. nov.
(Id. id., Bigot, nom. nud.)
‘o Assam. Long. 1o mm.

Head . eyes not quite contiguous, black, facets small, uniform.
Vertex, frons, and entire face bright orange, bare. Face immedi-
ately below antennee flush with the eyes, but from thence projecting-
well forward, forming a large squarish prominence, not reaching
downwards much below the eye-level. Antennz on a barely per-
ceptible prominence, orange, with orange plumose arista. Back of
head and under side orange, a little orange-yellow hair below.

Thorax wholly uniformly bright orange, with close short golden
yellow hair on dorsum, changing to longer orange hair -on the
edge, on the posterior part, and on the pleure. Scutellum pinkish
orange, a little yellow hair round the sides.

Abdomen : 1st segment (hardly visible) dark coloured, remainder
wholly shining black, with microscopic black pubescence. On each
extreme anterior corner is a small bunch of rather short yellow
hairs. Belly black, unmarked.
 Legs wholly bright orange, with short golden yellow hair, which
1s a little longer on the coxz. The tarsi very narrowly black
between the joints. '

Wz-ngs.uniformly pale brown, outer half towards the anterior
margin a little darker. Halteres bright orange.

Described from one perfect o from Sibsagar in the Indian
Museum collection,
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GRAPTOMYZA, Wied.

Van der Wulp’s reference in his catalogue is incorrect, as the
genus was described ten years previously in Wiedemann’s Nova
Dipterorum (1820), and redescribed in his Auss. Zweifl., ii (1830).

Since that catalogue, no new Oriental species have been des-
cribed. Osten Sacken treats of the genus in the Berl. Ent. Zeits.,
xxvi, 117, where he gives a table of species.

G. longirostris, Wied.
Var. nov. 12-nofata, mihi.
(Graptomyza 12-notata, Bigot, nom. nud.)

A specimen in the Indian Museum collection seems to be
but a variety of longirostris, Wied., although presumably the type
of Bigot’s 'species 12-notata (nom. nud.). It, however, agrees quite
well with both Wiedemann’s description and his three figures,
except that the longitudinal stripes are interrupted at the
juncture of the segments, thus being divided into twelve separate
elongated spots placed in four longitudinal rows, the ‘ stripes "

Graptomyza longivostris, Wied. Graptomy:za longi.rosln's, Wied, var.
’ 12-notata, Big., nom. nud.

‘being simply broader. On the strength of this close resemblance
T can only admit it provisionally as a variety. A second speci-
men in the collection (from Tenasserim) agrees more closely still
with Wiedemann’s figure of- the abdomen, the black longitudinal
stripes heing narrower, and continuous. .

“Bigot’s second species ‘‘ 6-motata’ must be near wentralis,
Wied. : according to Osten Sacken’s table, from which it would be
separated by the six well-defined sub-triangular spots on the abdo-
men. which is bordered on each side by a rather wide dark brown
line.

G. sexnotata, mihi, sp. nov.

(Id. d., Bigot, nom. nud.)

9  Sikkim. Tong. 7% mm.

Head : frons, vertex, face, entirely yellow, eyes blackish
brown, with very short greyish pubescence ; frontal space less than
one-third the width of the head. Antenne, entirely uniformly dark
-yellow, with plumose orange arista. A dark hrown square spot on
frons above the antenne is continued as a stripe below to the
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end of the rostrum; a broad brown stripe on each side of the
rostrum. Proboscis brown ; palpi, pale yellow. Back of head and
below yellow, centre part apparently black.

Thorax orange-yellow, the dorsum occupied by- a shining
black quadrate spot, which leaves only a yellow anterior margin,
wider lateral margins and a squarish spot in front of the scutellum.
A rather wide dark brown vertical stripe extends from between
the fore and middle coxz, to the lateral yellow edge of the dorsum,
thence curving backwards to just above and behind the root of
the wing ; a shorter similar stripe is immediately below the wing-
insertion, with a roundish brown spot behind it. Dorsum nearly
bare, a few yellow hairs on pleurz ; scutellum yellow, dorsum dark
brown, indented ; some yellow hairs round the margin.

Graptomiza 6-notata, mihi, sp. nov.,Q

Abdomen orange yellow, with a rather thick moderately
broad lateral dark brown margin, narrowing posteriorly and dis-
appearing at tip. On the hind border of the 2nd segment two
moderately large, dark brown triangular spots ; reproduced on the
3rd‘segment,_but a little larger, and with rounded angles; and
again on the 4th segment, more triangilar and of the same size
as those on the 2nd segment, but placed quite clear of the hind
border. Dorsum of abdomen practically bare, but with some short
vellow hairs towards the tip '

_Legs yellow, fore coxee with short pale yellow hairs; femora
with a brown streak below ; tibiz pale yellowish brown, the hind
leg (one leg missing) showing the brown almost as a wide band ;
tarsi, yellowish, brownish on upper side. ILegs with short yellow
‘hair, a little thicker on the tibie. ‘

Wings clear yellowish grey, tip of suhcostal cell tawny- brown,
for.mmg a not very well-definéd stigma at the tip of the mediastinal
vein. Halteres orange-yellow. |

Dgscrlbed frgm.one Q in fair condition in the Indian Museum
collection from Sikkim.

HELOPHILUS, Meig.

In deahng with this genus, the short descriptions of the species
many of which are very closely allied, have materially hindered -
satisfactory. progress. The following table is made up mainly from
descriptions, My material in the genus has been three species in
the Indjan Museum collection determined by myself,—bengalensis
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W., quadrivittatus, W., and insignis, Dol.; plates of curvigaster,
Mcq., notabilis, Mcq., tnsignis, Dol., and pilipes, Dol.; two new
species in the Indian Museum collection which I have named
aénus and tuberculatus, both very distinct from all others, and
descriptions only of the remainder. I think the table may assist
as an introduction to the better study of this genus, but I find
great difficulty in understanding the true affinities of Walker’s
species.

Table of Oriental species of Helophilus.

A TFace perpendicular, not produced as
ugual, nor excavated below antennee,
nor gibbous above mouth. Hind tibie
incrassated Long. 11 mm. celebes, O.S.
AA Face distinctly and normally produced
(exceptionally so in notabilis, Mcq.).
Hind tibiee not incrassated.
B Thorax with transverse bands of pubes-
cence .. Long. 8 mm. curvigaster, Macq.
BB Thorax with ground colour longitudinal
black and yellow stripes.
Body aénous Long. 10 mm. aénus, mihi, sp. nov.
Body yellow and black, not aénous.
Abdomen very elongated.
Middle legs not denticulated. Long. 22 mm. caudatlus, Meij.
Middle legs strongly denticulated.
Toong. 17-25 mm. tuberculatus, mihi,

= _
mmUQO

sp. nov.
DD Abdomen of the ordinary oval or ovate
shape.
.F Anterior femora and tibie with dense
yellow hair Long. 12 mm. pilipes, Dol

FF Anterior femora and tibize moderately and

normally haired.
Length 14 to 16 mm.
Abdomen with two luteous bands.
Shining blue above antennz. Long. 16 mm. dolcschalli, mihy,

(Change of name from #nsignis, Dol.)
JJ Blackish brown above antenne.
Long. 15 mm. vestitus, W.

HH Abdomen with three luteous bands.
L Side stripe on thorax yellow. Long. 16 mm. ¢nsignis, Wik.
LI, No side stripe (presumably). Long. 14 mm. notabtlis, Macq.
OO0 TLength g to 11 mm. (in mesolewcus 13).

M Sides of thorax with broad oblique yellow

— O

stripe.
N Legs mainly luteous, ‘‘ shaded with black,”
wings green Long. 10 mm. conclusus, WIk.

NN Legs mainly black, base of tibie pale, '
wings not green Long. 10-11 mm. afthiceps, Wulp.



66 E. BRuNETTI: Notes on Oriental Syrphide. [Vor. II,

MM Sides of thorax cinereous or grey ; without
yellow stripe. o
O Length 13 mm. Long. 13 mm. mescleucus, Wik,
OO0 Length g to 10 mm.
P Posterior femora incrassated. Long. 10 mm. consors, Wik.
PP Posterior femora only ordinarily thickened.
Q 4th abdominal segment with an inverted

V-mark Long. 9—10 mm. bengalensis, Wied.
()Q 4th abdominal segment without such _
mark Long. 9~10 mm. guadrivittatus, Wied

H. aénus, mihi, sp. nov. (Pl xii, fig. 15.) «
¢  Nepal (Soondrijal). Long. 10 mmni.

Head black, face moderately produced, very shining and bare.
above antennz, hut changing to dull velvet black on vertex .with
black hair, frontal space narrowing above, ocelli very close to-
gether. Face below antennee, dull black, with, seen from above,
silvery grey hair ; a central shining bare black line. Antenna dark
brown. Back of eyes with a thin silvery white line, with uni-
colorous hair. .

Thoracic dorsum, ash-blue-grey, with two transverse black
bands; one across the centre, and one on the posterior border.
Anterior part of thorax cinereous, with two faint, narrow darker
bands in centre, which disappear on reaching the Ist transverse
black band ; whole dorsum covered with short bright yellow hair.
Sides of thorax light cinereous grey, with some yellow hair.
Scutellum blue ash-grey, basal half black ; entirely covered with
bright yellow hair.

Abdomen aénous, 1st segment paler ; 2nd with a rather broad
dead black velvet line on base, joined by a stem to a similar band
on the posterior border, which, however, is curved upward a little:
in the middle, clear of the posterior border ; 3rd segment with a
central round spot joined to two moderately broad lines which pro-
ceed obliquely almost to the posterior corners ; 4th segment with a
nearly similar pattern, the oblique lines joining one another in the
centre—without being enlarged into a. dorsal spot. All these ab-
dominal marks dull velvet black. The whole upper surface of the
abdomen with rather close, short yellow hair. Belly black.

Legs : femora black, hind pair more shining, all with yellow hair
bel_ow ; tibiee and tarsi tawny vellow, with some yellow hair ; hind
pair with apical half black. ) ’

Wings pale grey, costal cell absolutely clear, stigma brown,
small, veins brownish ; halteres and tegule pale yellow.

ber) Described from one ¢ in the Indian Museum collection (Octo-

It reminds one very much of the E i istals

, uropean species Evristalis

fi‘{ﬁ‘ulf?h’aﬁs, L., and, more so, of the North American species dimi-
vata, Wied., and saxorum, Wied., but is distinctly smaller,
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H. tuberculatus, mihi, sp. nov. (Pl. xii, figs. 16, 17.)
o ¢ Calcutta. ILong. 19-25 mm.

Head : epistome normally produced. Front black, shining just
above antenn®, dull in the ¢ from thence to vertex. Eyes
contiguous ( 2 ) at base of supra-antennal triangle, diverging gently
to the vertex. Front in 9 moderately wide, narrower above ;
face helow antenne blackish or reddish, with grey or yellow hair,
antenne ferruginous brown to black; 3rd joint sometimes quite
greyish ; first two joints with a few black hairs. Front, vertex, and
back of head with short, stiff, all-black hair.

Thorax rather elongated, yellowish, with three broad black
long stripes of equal width (third abbreviated behind) placed
close together, so that the yellow intermediate space is very narrow ;
dorsum covered with' short yellow hair. Humeral calli brown,
with yellowish hair ; posterior calli oval, distinct, shining. Sides
of .thorax blackish grey with mixed tufts of brown, white and
yellow hair ; scutellum yellow with yellow hair.

Abdomen quite elongated, resembling that of a Milesia ; in the
o the 1st segment very short, yellow; 2nd tawny, with a thin
basal black line produced downwards across the disc to a rather
wide, very indistinct blackish band towards posterior™ border ;
3rd segment, basal half tawny, apical half brown; 4th segment
similar, but only basal fourth yellowish; 5th segment uniformly
rich brown. In the ¢ the transverse bands across the hind parts
of the segments are black instead. of brown.

In the o the first three segments are covered with soft yellow
hair, much thicker on 2nd segment ; this hair appears to be sparser
in the @

Legs all black, knees of four anterior legs tawny ; all the
femora much thickened in the o, but only the posterior pair moder-
ately so in the 2 In the o, the hind femora bear a distinct
tooth in the centre of the under side, and an erect fringe of bright
yellow hair on upper side for three-fourths of the length from the
base, the remaining fourth bearing black hair. The middle femora
bear a transverse ridge below near the tip, followed by a small
blunt tooth ; the middle tibize are suddenly incrassated before the
middle, and bear-two pairs of blunt teeth at the base.

All the legs with short black pubescence, longest on femora
and posterior tibize.

Wings brownish grey ; apical half, anteriorly, darker.

Described from two o o and three ¢ 2 from Calcutta in the
Indian Museum. A remarkable species, and one which, {rom the
elongated, almost cylindrical abdomen, and denticulated middle legs
in the o, will no doubt require the erection of a new genus for its
reception. I, however, refrain from doing this prematurely ; in all
other respects it agrees with Helophilus. Moreover, it must be
closely allied to a recently described species hy Meijere, from the
Aru Islands (H. caudatus), from which, however, the renticuiation
of the middle tibize at once distinguishes it
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H. celeber, O. S.
H. curvigaster, Macq.
H. aénus, mihi, sp. nov.

These three are quite distinct. from all the other species, and
may be instantly recognised respectively by the perpendicular face
and incrassated hind tibiee in celeber ; the transverse bands of
pubescence on the thoracic dorsum in cwrvigaster ; and the wholly
aénous and Eristalis-like appearance of my new species.

H. caudatus, Meij.
H. tuberculatus, mihi, sp. nov.

These two species stand out from all others by their elongated
abdomens, my new species being easily differentiated from Me:.ij.ere’s
by the presence of the strong denticulation of the middle tibie, a
feature which he does not mention as being present in his specimen ;
the latter was a &, the middle legs of which were, moreover, not
missing, as he describes their coloration.

H. pilipes, Dol.

The author figures his species, and distinctly shows the thick
pubescence of the first pair of femora and tibise, the middle pair being
nearly bare; so that the specimen in the Indian Museum collec-
tion named “ pilipes, Dol.,” by Bigot is erroneously identified.

This specimen () I have figured in pl. xii, figs. 18, 19, 20, a
lateral view being given, because the specimen is partly curled up,
and also to show the formation of the anal segments. The
anterior and middle legs are also shown, the hind pair being
missing. It approximates to iusignis, Dol., but the hairy middle
legs separate it ; I therefore figure it, so that perhaps some other
dipterologist may recognise it. In the Indian Museum collection
are a o and @ approaching pilipes, Dol., but they have clear
wings and #o yellow hair on anterior legs. This species (a o from
Calcutta) I also figure in pl. xii, figs. 11 and 12.

Doleschall distinctly says his pilipes is near the pendulus, Meig.,
of Europe, but smaller.

H. vestitus, Wied.

H. doleschalli, mihi (nom. nov. for in-
signis, Dol.). (Pl xii, figs. 7, 8, 9.)

H. notabilis, Mcq.
H. insignis, Wik.

The specific name insignis was employed by Walker and
Doleschall for two different species, both in the same year (1857).
I venture to change Doleschall’s specific name to doleschalli and
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let Walker’s name stand, because the introduction (by Mr. W. W.
Saunders) to Walker’s paper in the Proceedings of the Linnean
Society of London is dated Jan. 14th, 1856, whereas Doleschall’s
paper is. dated March 16th, 1857. T have, however, no means of
deciding which was published first, both appearing in 1857.

H. doleschalli extends from Calcutta to Assam.

H. conclusus, Wik.
H. albiceps, Wulp.

“These.two species stand out from the remainder by the broad
oblique yellow stripe on the side of the thorax, which is absent in
the other four, and the recorded green wings of conclusus should
easily identifyv it.

H. mesoleucus, Wik.
H. consors, Wik,
H. bengalensis, Wied. (Pl. xii, figs. 4, 5, 6.)
H. quadrivittatus, Wied. (Pl xii, figs. 1, 2, 3.)

These four species must be closely allied, but a comparison
of specimens of the two latter species (which are not uncommon
in Calcutta, and are identified by me from Wiedemann’s Auss.
Zweifl.) with Walker’s types of the other two species, may allow me
to speak definitely later on.! Walker says of mesoleucus, ‘ hind
femora thick,” and of consors, ‘“ hind femora incrassated, hind tibie
curved.” The femora are always thickened in this genus, and in
most cases the hind tibiee are curved also, although, of course,
a case of very distinct incrassation would clearly define a species.
As regards H. bengalensis, Wied., and quadrivittatus, Wied., they
are both good and distinct species although extremely closely
allied. Of the latter species Wiedemann saw only a single o
and expressed doubts as to its being distinct from the former one.
His distinctions as to the whiteness of the face and the colora-
tion of the legs I do not find reliable, but the differences of markings
on the 4th abdominal segment are quite consistent in both species.

In bengalensis the 4th segment has a mark which varies greatly
in colour,—vellow, red, brown, and deep black,—but it is always
present, is clearly cut, and in the form of an inverted V (or, some-
times, that of a bow) stretched out right across the segment.
In gquadrivittatus this mark is absent, the segm@nt being black
with whitish dust at each side, the ground colour showing roughly
in the form of a triangle with its apex on the base of the seg-
ment. Both species are moderately common in Calcutta and I
have examined a good many of both sexes of each, including a
long series of quadrivittatus from Bangalore, South India, in the

| Specimens determined by me as H. bengalensis, Wicd., have been confirmed
as such by Herr. Handlirsch of the Vienna Museum after courparison with the type,
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Indian Museum collection, and a good series of bengalensis taken
in Calcutta.

In pl. xii is a figure (fig. 10) of what I at first thought might
be a different species, but now consider only a variety of bengalensis.
Several specimens from various parts of India and Assam are present
in the collection.

In addition to the described species enumerated herein, there
is a ¢ specimen (wings missing) in the Indian Museum collection
taken on the Second Yarkand Expedition and apparently a different
species to any known to me. I therefore figure it in pl. xii, figs. 13
and 14, showing the abdomen and the markings of the legs. The
black on the middle femora, however, is at the bdase, and not in the
form of a distinct band removed from the base, as it appears in the
figure. It may be a variety of some Palaarctic species. The last
figure (pl. xii, fig. 21) is of a Calcutta specimen, which may be a
variety of bengalensis, or may be distinct.

ERISTALIS, Latr.

I do not propose to deal with this genus in the present paper
to any extent, its intricacies being far too extensive, considering the
limited amount of material at my disposal. T'wo species were
omitted by accident from Van der Wulp’s Oriental Catalogue ; these
are—

E. tortuosus, Wik., 1861, Proc. Linn. Soc. Lond., v, 266 ;
Tond. \

E. (Eristalomyia) sapphirina, Big., 1880, Ann. Soc.
Ent. Fr. (v), x, 230; Papua.

_ One non-Oriental species crept into the catalogue by error ;
this is E. semicirculus, Wlk., the habitat of which is Honduras.

E. ursinus, Big.

I propose to change this name to himalayensis, as the species
is found at Mussoorie, Sikkim, Darjiling, Simla, and several locali--
ties in Nepal.

Bigot’s species (of which the type is in the Indian Museum
collection) was described by him in the Ann. Soc. Ent. Fr. (1880)
(5), x, 215 from ‘“ Hindustan,” but the name was preoccupied.
by Jennicke in 1868 in “ Neue exot. Dipt.,” 93, for a very different
species, from Java. The present is a furry species, belonging to the
inbricarius group, and to which Wiedemann’s orientalis also belongs.
Of the latter species the Indian Museum possesses a short series of
both sexes from Sikkim.

N.B .—Amgngst some unnamed species of Ersstalis in the Indian
Museum collection is a 9 from Sikkim closely resembling inirica-
rius, L., but with the face much more produced, the hair on the
major part (apical) of the abdomen bright red, the legs wholly
blatk, and the arista plumose nearly to the tip. The produced
face makes it appear specifically distinct,
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E. tenax, I,.

This nearly cosmopohtan species, 1nc‘1udmg the variety cam-
pestris, Mg., appears quite widely distributed in the Palzarctic dis-
tricts of the east, as it comes from every station in the Himalayan
hills. I have taken it myself at Mussoorie and Darplmg also
from localities further east (Hongkong, Shanghai, and in Japan);
vet I have seen only a very few specimens from the Indian plams
(Bareilly, Meerut) and none at all from any more tropical locality.

E. solitus, Wik.

My identification of this species is corroborated by Mr. Austen,
who has kindly compared specimens with the type in the British
Museum. A considerable series in the Indian Museum collection
shows specimens from Sikkim, Shillong, Kurseong and Mussoorie,
all of which agree well with my own collected examples from
Mussoorie, Darjiling, China and Japan, and with others taken by
Dr. Annandale at Naini Tal. Walker originally describedit from
Nepal.

MEGASPIS, Macq.

This is a good genus, but the roughness on the frons, which
distinguishes it, is not always easily visible.

‘A new species closely allied to, yet quite distinct from, errans,
F., gave me much trouble but Mr. Austen confirms it as distinct,
‘and Osten Sacken’s note (Anu. Mus. Gen:, xvi, 441) about the
presence of the metallic spots on the 3rd and 4th abdominal seg-
ments, as remarked after comparison-by him with the types. con-

Megaspis cryans, T,

vinced me that I had correctly determined errans, I¥., from Wiede-
mann’s description in his Auss. Zweifl., although that author did
not mention these spots. What hindered my recognition was that
a specimen of errans was in the Indian Museum collection (apart
from other undetermined specimens of the species) labelled in Bigot’s
handwriting Evist, cognatus, Wied., a species which is evidentlv of
similar appearance but is a true ot istalis, Wredemann marking off
very clearly those of his species of “ [ nstalzs which we now place
in Megaspis. The spots vary from shining brassy almost to steel
colour and exist in a less degree in my new species,
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The species sculptatus of V. d. Wulp. seems to be separated from

crassus, F., only by the absence of the large re

d-and-black spine

on the underside of the hind femora, and the abnormal width_of
the 2nd abdominal segment, which the author says 'fqrn}s the major
part of the abdomen, whereas in the common c7assus it is of normal

width.

Table of Oriental species of Megaspis.

A Basal half of wing entirely quite black.
B Hind femora bright tawny red, with
black tips. :

Hind femora untoothed below ; 2nd
abdominal segment abnormally
wide Long. 11 mm.

Hind femora with distinct black-
and-red tooth below, near tip;
2nd abdominal segment normal.

Long. 12-15 mm.

BB Hind femora wholly black. Long. 15 mm.

AA Basal half of wing not black; only
normally a little tawny brown.

I. Hind femora, basal half tawny, rest

blackish brown with soft yellow hair.

Thorax almost wholly occupied by an
ill-defined blackish square dorsal
spot, with a tendency to be divi-
ded transversely from each side by
a light, very narrow cross-band.

Abdomen (more or less fenax-like),
with a large black triangular spot
on the posterior border of gach
segment, barely reaching the sides.

Wings pale vellow, without distinct
suffusion, merely the mediastinal
cell tawnyish, also base of wings.

Face, seen from above, pinkish tawny
(o) ; greyish with black hair ( 9)

Long. 10-12 mm,

2. Femora unicolorous, but varying

frqm light brown to blackish ; hind

pair never with tawny basal half and
dark apical half. ‘

Thor?x with a wide, well-defined,
quite black uninterrupted trans-
verse band, occupying’ one-third
the vertical length of the dorsum.

sculptatus, V. Wulp

crassus, . -
chrysopygus, Wied.

errans, EF.!

l In the accom
dark marks are sho

markings will, however, clearly distinguish the species,

panying diagral}x of the thorax of -this species the dorsal
wn much more distinet than they really are ;

the shape of the
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Abdomen (more or less {fenax-like)
with posterior edges of segments
black, sometimes showing a ten-
dency in the centre to form a
dorsal stripe.

Wings practically as in errans.

Face, seen from above, quite white
(o), or vellowish grey, with black
vertex ( 2).

Long. I1I-15 mm. {ransversus, sp. nov.'
3. All femora wholly quite black, hind

pair with short, stiff, bristly hair.

Thorax blackish, covered with close
black hair which on anterior
border is reddish yellow.

Abdomen not fenax-like, somewhat
intricarius-like, though not so
pubescent ; 2nd segment with a
broad, bright yellow band, cover-
ing nearly the whole segment.

Wings nearly clear, with a distinct
blackish brown suffusion in the
middle of the anterior horder and
in a less degree at the base also.

Face grey, with blackish hairs
(o 2).

Long. 11-15 mm. zonalis, F.

M. transversus, mihi, sp. nov.

o 9 India. Long. 11-14 mm.

Head : ground colour of frons and face, blackish with white hair
(seen. from above) in the o, and yellowish grey hair with blackish
vertex in the ¢ A Dblack frontal stripe more or less visible.
Eye-facets small, uniform. Antenne reddish brown, on very short
shining brown prominence; 3rd joint blackish. Back of head
grey, posterior orbit of eyes yellow on vertex with short yellowish
hair, greyish at sides and below with snow-white short hair. Under
side of face blackish. Mouth aud proboscis dark brown.

Thorax : dorsum greyish tawny (sometimes greenish yellow
in front) with yellowish or greyish hair; crossed transversely
by a clear-cut wide black band (ground colour) with close short
blackish brown hair; this band occupies rather more than one-
third the vertical length of the dorsum and is narrowed at the sides.
A patch of tawny red hajr on each shoulder. Sides cinereous grey

L In the accompanying diagram of the thorax of this species the dorsal dark
marks are shown nuch more distinct than they really are; the shape of the
markings will, however, clearly distinguish the species.
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with sparse halr. Scutellum, of -the usual great width, black, with
close very short black hair, and some pale hairs on the margin.
Abdomen tawny, posterior borders of segments with a black
band, wider in some specimens than in others, and with a tendency
sometimes on. the 2nd segment to form a dorsal band. Centre of
Ist segment black. At each of the fore corners of the 3rd and 4th
segments is a triangular brassy metallic spot (not strikingly con-
spicuous, as the colour is so similar to the ground colour) which
is somewhat raised, and does not attain the ridged sides of these
segments. Whole dorsum covered with short yellow hair, which is
darker on the posterior part of each segment; a minute row of
black hairs on the extreme edge of each segment. Belly tawnywith
some yellow hair, centres and posterior halves of the segments more

or less blackish.

Megaspis transversus, mihi, sp. nov.

Legs : coxe blackish grey, hind pair with a little yellow hair ;
femora wholly brown, sometimes lighter, sometiines nearly black,
but always unicolorous, except that the extreme tip is occasionally
lighter, with light golden yellow hair; tibie, rather variable,
usually with tawny basal half and lighter or darker brown apical
half, with yellowish or whitish hair, which is brown or black on
the darker parts ; tarsi dark brown, with yellowish grey hair below,
which is sometimes golden brown under hind pair. ~

Wings nearly clear, a little tawny brown suffusion at base,
in the mediastinal cell, and near the base of the discal cell. Hal-
teres yellow.

Described from four o - and four ¢ ¢ in fair condition (sup--
plemented by a long series of both sexes in indifferent condition)
in the Indian Museum colléction from Bangalore and Calcutta.
Allied to errans, F., but quite distinct. The sub-metallic raised
triangles on the abdominal 3rd and 4th segments are identical with
those in errans, F., but the hind femora are never pale on the basal
half and dark on the apical. “This character alone, or the thoracic
markings, will at once separate the two species.

POLYDONTA, Macq.
(%) P. orientalis, mihi, sp. nov.
(Id. id., Bigot, nom. nud.)
0. Orient. Long. 11 mm,

Head : eyes touchjng for a short space only, facets small, uni-
forml; vertex small, with some black hair. Antenns on a moderate
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prominence, both blackish, 3rd joint brownish orange, with orange
arista. Frons and face with whitish hair, yellowish brown mixed
with black above the antennwz; facial callus of moderate size,
shining, bare; proboscis and mouth brownish black. Back of
head dark grey, with a narrow fringe of short greyish yellow hair,
which is longer below the head.

Thorax blacklsh covered with light yellowish grey pubescence
which also occurs in front of the wing-insertion, on the cinereous grev
sides of the thorax. Scutellum tawny, with rather long vellowish
grey erect pubescence.

Abdomen light chestnut-brown ; 1st segment and base of 2nd in
middle, blackish ; 2nd segment, towards the posterior border, 3rd
and 4th segments, both at base and towards posterior borders, 'with
broad black transverse bands, slightly elevated ; extreme edces of
segments pale. Whole abdomen lightly clothed with pale yellow
hair, which is much longer and thicker on the vellowish belly, on
which some traces of black transverse bands can be seen. ‘I'he
abdomen consists of only the four distinet segments as described ;
unless a fifth segment can be recognised in a bare brown curved
plate twisted to the left side of the large genital process, which is
shining brown, bare, biglobular; the lower globe bearing on its
under side some further small appendages.

Legs : coxa dark brown, with pale yellow hair ; trochanters
much lengthened, brown, with some black marks and yellow hairs ;
anterior femora blackish, except pale tips, with soft yellow hair ;
hind pair enormously enlarged, blackish on upper side, and on
apical half below, with a broad black ring round the middle,
most distinct on the outer side ; on the lower side (apical half) is
a collection of short black spmes whilst soft yellow hair occurs
rather thickly on the upper side, and on the basal half below ; scat-
tered long yellow hairs occurring over the whole femur more or less.
The basal half of thé femur below is considerably cut away,
the vacancy being replaced by a prominent, tawny yellow tooth,
closely covered with long vellow hair. ’Tibiee brown, lighter at
base, with yellow short pubescence; hind pair shining chesnut-
brown, much curved, almost bare, and terminating in a point in-
wards. Tarsi dark brown, the metatarsus thicker than the rest
of the joints.

Wings very pale grey—not darker at base ; two minute blackish
suffusions at the stigma, and on the spurious vein just below the
fork of the 3rd longitudinal vein. Halteres very short, pale yellow,
covered wholly by the dirty white tegulee, which bear whitish hairs
on the margins.

Described from a single o in fair condition in the Indian
Museum collection, bearing no data, but marked * Inde " in Bigot's
handwriting.

N.B.—1 leave this species in Polydonta, as being the most suit-
able genus to receive.it, as the shape of the abdomen, venation,
and pointed curved hmd tibize all agree perfectly with Macquart s
description and figure. There are, however, several points in
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which it very materially differs from the definition given by
Macquart.

Firstly, he says the front in the o (tlie only sex given) is’
moderately wide, whereas in my specimen the eyes touch for a dis-
tinct space; but possibly Macquart’s specimen was .a 9 ; secondly,
the hind femora in my species are very greatly enlarged, in the
same proportion as in Syritta, whereas Macquart’s description is
only ‘‘ épaisses” ; moreover they are barely curved at all, much
less possessing the extraordinary curvature shown in Macquart’s
figure (Dip. Ex. Supp. iv, pt. 1, pl. xiii, fig. o ¢.). Again, though
that figure shows a small tooth at the base below, it is not so
conspicuous as in orientalis. ,

The genus was established for bicolor, Macq., from Nova Scotia,
and has not been previously recorded from the East ; but, knowing
of no other in which to place the Oriental species, I leave it here,
where Bigot placed it.

Apart from the question of the location of orientalis in Poly-
donta, the genus requires renaming, being preoccupied in Mollusca
by Fischer in 1807.

I might add that Bigot’s label reads ‘“Polydnota,”’ but I presume
he means Polydonta.

The type-specimen only possessed one tarsus, which has, un-
fortunately, been broken off since my describing it, but I noticed
particularly, the slight thickening of the metatarsus below, meun-
‘tioned by Macquart.

EUMERUS, Mg.
E. argyropus, Dol.
(E. argentipes, WIk.)

There are three @ o and a ¢ froin Assam in the Indian
Museum collection which T have identified with this species.

E. nepalensis, mihi, sp. nov.
? Nepal (Chonebal). Long. 8 mm.

Head very shining black, face below antenunz, black, antennee
bright tawny red, the edge of the 3rd joint black.

Thorax dark shining aénous black, with tawny grey pubes-
cence on dorsum, and grey pubescence at the sides; scutellum
unicolorous, with soft, rather long vellowish grey hair, posterior
border with a flat edge which is serrated above.

Abdomen shining black, with two oval, oblique pale spots on 2nd
segment, their ends touching the posterior border of the segments
near the side margin ; extreme posterior border of segments very
narrowly tawny. On the 3rd segment are two smaller and nar-
rower spots similarly situated; on the 4th segment, two hardly
visible pale grey similar spots with white hair. Sides and tip of
abdomen with white hair. Belly black, pale in centre.
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Legs black, femora fringed with whitish hair below, posteriot
_femora with black hair on upper side ; the basal half and tips of
the femora, four anterior tarsi, tip of posterior metatarsus, and
.apical half of next joint, tawny yellow : under side of whole pos-
terior tarsi with bright golden yellow pubescence:; four anterior
tarsi with some white hairs at base.

Wings clear, iridescent, veins well marked, stigma brown ;
tegulee and halteres yellowish.

- Described from the one type-specimen in the Indian Museum
collection. It is near argyropus, Dol., but distinct by the wholly
clear wing,

N.B.—I have a Eumerus taken by me at Mussoorie, 20-24-
vi-05, and another species taken by me at Lucknow, 2-xii-o4, but
shall reserve these for further consideration. The first I cannot
identify with any of Schiner’s species, but in view of the forty
known European species, any one of which it may he, I refrain
from describing it as new.

SYRITTA, St. Farg. et Serv.

In a subsequent paper I hope to deal with this genus. Five
species have been recorded from the East, all apparently bearing
considerable resemblance to one another. S. pipiens, L., the very
common FEuropean and North American species, has not been
recorded, but I have taken it myself not only at Mussoorie and
Darjiling, but from the Indian plains also. My first impressions
derived from a study of the Oriental species of this genus are
that there may be only three species : (1) prpiens, L., of which
orientalis, Mcq., and indica, W., may be synonyms; (2) a species
with the pairs of spots replaced by entire bands which, when
interrupted, are only very slightly so. This species would be
amboinensts, Dol., with illucida, Wlk., as a possible synonym,
although in the latter the bands are straight, whilst in amboin-
ensts, Dol., they are not so. The third species varies from both,
but approximates most to pipiens.

On the other hand there may be eight or ten good species.
One specimen in my own collection taken by me at Agra, 4-iv-03,
has the posterior femora nearly wholly bright red and the 2nd pair
of abdominal spots also reddish.

An example in the Indian Museum collection has the second
pair of spots nearly as large as the first pair, whilst a third species,
which occurs in Calcutta and elsewhere (Karachi), has a broad pale
entire band occupying two segments. This is labelled S. laticincta,
Bigot, which is I belieyve a nomen nudum, but the specics may be a
good one. Other specimens in inferior condition in the Indian
Museum collection may prove to be still further species.

XYLOTA, Meig.

The Indian Museum possesses specimens named by Bigot,
cuﬁrma cupropicta, flavitarsis, and auronitens, all being his own
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species. Of these cuprina' is a described species and the o and
9 ¢ of it apparently are co-types, and therefore, presumably,
correctly identified. Cupropicta and flavitarsis (two @ ¢ and one 2
respectively) are certainly only the same sp§cies as czfj)rzna., and
are probably nomina nuda. The other species, auromlens, i1s ap-
parently a good species, which I describe here, with a second very
distinct species from Assam.

X. auronitens, mihi, sp. nov.
(Id. id. ; Bigot, nom. nud.)
o Assam. Long. 12 mm,

Head : vertex shining black, a few yellow hairs immediately
above junction of eyes, which are contiguous for only half the
distance from the frontal prominence to the crown of- the head.
TFacets small, of uniform size, except being a little larger where the
eyes touch ; ocelli distinct, no ocellar prominence. Frons shining
black, grey dusted round the margins, with lower edge immediately
above the antennz, tawny. Cheeks and lower part of {face
blackish, with a brownish blue tinge, with whitish reflections in
certain lights. Antennz reddish brown, 3rd joint lighter, whitish
dusted ; arista reddish brown. Mouth and proboscis brown. Back
of head grey, encompassed hy a fringe of gold-yellow hair, which
is shortest hehind the upper corners of the eyes.

Thorax : dorsum golden brassy, with gold-vellow hairs, which
are absent in the centre, giving an appearance, seen from behind,
of a dark .dorsal stripe. Humeral calli, bluish black, with a few
vellow hairs. Sides of thorax blackish, shining, with some scattered
vellow hairs. Mesopleura, pteropleura and sternopleura, “aénous
grey, shining, with yellow hairs. Metanotum aénous, bare.
Scutellum brassy gold, with rather close, moderately short, yellow
hair.

Abdomen : 1st segment aénous, with a .slight brassy tinge;
2nd, tawny brown, shining, posterior border hlackish ; the colour
extending forward in the centre as a partial dorsal stripe; 3rd,
tawny brown, shining, posterior part, blackish ; the colour widest
in the centre ; 4th, aénous shining, reddish brown towards posterior
border. Tip of abdomen reddish brown. Belly red-brown, black at
base. The whole abdomen—dorsum, sides and belly—is covered
with short, soft yellow hair.

Legs : coxee shining aénous, posterior pair with vellow hair
on outer sides ; femora aénous, with soft vellow hair, extreme tips
tawny ; tibie and tarsi bright tawny with yellowish pubeScence,
apical half of tibiee blackish, especially in fore and hind pair, the
fore tibie bearing a fringe of long vellow hair on their inner sides.

I This specific name has been used for a second time by Coquillet for a species
from Japan described by him in 1898 (Proc. U. 8. Nat. Mus., xxi, 327). Bigot's
species therefore antedates this latter by thirteen years.
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Wings pale grey, mediastinal cell uniformly brownish yellow :
no distinct stigma. Halteres bright yellowish red. “Tegulse whitish
grey.

Described irom a single o in good condition in the Indian
Museum collection from Margherita. ‘

This species must be very near nigroaénescens, Rond., but his
description of the ahdomen does not quite agree, and he says
the antennee are black, whereas in auronitens they are bright reddish
brown. My longer description will enable some author to decide
whether it is synonymous with Rondani’s species or not.

X. assamensis, mihi, sp. nov.
¢ Assam (Kohima). Long. 13 mm.

Frons shining black narrowing towards vertex, a slight trace
of a grey pollmose line across the centre; face below antennz
tawny , with minute not very strongly marked silvery white pubes-
cence ; proboscis blackish brown ; antenna brown; a fringe of
vellowish hair behind eyes at the 51des

Thorax, dull violet bronze, nearly bare, sides black, some yellow
hairs in front, at the base of the wing; scutellum unicolorous,
yellow hair at sides and on posterior border.

. Abdomen, dull violet aénous, nearly bare, but with minutely
yellowish pubescence seen from in front.

Legs, bright red tawny, with very slight yellow hair ; coxe
black ; posterior femora with traces of a brown mark in the
middle of the upper side.

Wings, pale yellowish tawny, stigma tawny. Halteres brown,
alulee brown with a fringe of thick yellow hair behind.

Described from one ¢ in the Indian Museum collection.

The Oriental species of this genus may be separated thus—

Abdomen with distinct bands or spots.
Legs black. Long. 11 mm. nigroaénescens, Rond.
Legs partly tawny.
Abdomen with two broad interrup-
ted testaceous bands.
Thorax  unstriped ; antennee
black ; basal half of femora
pale .. Long. 8 mm. calopus, Big.
Thorax with two testaceous
tomentose stripes; antennz
tawny ; femora chalybeous.
Long. 10 mm. conformis, Wik,
Abdomen with six bands.
Long. 12 mm. equalis, Wlk.
Abdomen unicolorous, or at least, without
distinct bands or spots.
Legs tawny or red.
Abdomen tawny towards the base.
TLong. To mm. @thusa, Wik,



80 E. BRUNETTI: Notes on Oriental ~Syrphidae. [Vor.-1I,

Abdomen all shining violet. o
- Long. I3 mm. assamensis, mihi, sp.
Tegs not tawny (metallic blue, green, nov.
aénous or black: in ventralis ‘‘ dingy
testaceous ’’).
Belly with two very broad testaceous
stripes Long. 9 mm. ventralts, WIk.
Belly without pale stripes.
‘ Long. 10-II mm. cuprina, Big.

MILESIA, Latr.

In this genus there is little to record.

Only two new species have been described recently ; these are—

M. balteata, Kert., 1901, Termés. Fiizet., xxiv, 414 ; Sikkim.

M. semifulva, Meijere, 1904, Bijd. Dierk., xviii, 19 ; Darjiling
(figured).

To these I add two undescribed species in the Indian Museum
collection named by Bigot variegata and himalayensis.

For a table of most of the species up to 1882, Baron Osten
Sacken’s notes in the Berl. Ent. Zeits., vol. xxvi, 187, can be
consulted.

Two other species are in the Indian Museum collection deter-
mined by Bigot; two o o of conspicienda, Wik., from Sandakari,
and two o o of gigas, Mcq. (Sphixea), without data.

M. variegata, mihi, sp. nov.
(Sphyxea variegata, Bigot, nom. nud.)
o Sikkim. ILong. 20 mm.

Head : vertex narrow, black, with black hairs; a smal
yellow triangle just above the juncture of the eyes, which are-
contiguous for only a short space. Frons and face bright lemon-
yellow, with a broad, shining ‘black stripe on each cheek ; frontal
prominence, blackish brown. Antennz red-brown, 1st and 2znd
joints with one or two strong bristles above and below towards
the tips. Proboscis blackish brown. Back of head grey, posterior
orbit of eyes with yellow hair, longest below.

Thorax mainly blackish. Humeral calli with a small oblong
spot below each ; preealar calli, meso-, ptero-, sterno-, and meta-
pleure, also posterior border of thoracic dorsum, bright lemon-
yellovy. Two greyish stripes, narrowed behind, extend from the
anterior margin to the centre of the dorsum, where they meet
two similar ones extending inwards from either praealar callus.

Scutellum black, the posterior half yellow, with yellow hair; the

:vh‘ole thorax and scutellum covered with short, soft yellowish grey
air, | '
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Abdomen : 1st segment shining black, yellowish towards each
side in front; 2nd segment- lemon-yellow with a very narrow
black posterior border; a dorsal, clean-cut, rather narrow black
stripe extends more than half the distance from the base, when it
meets a transverse narrow line, almost parallel with the posterior
border, but curved forward towards the sides; 3rd and 4th seg-
ments pinkish brown, with very narrow, black .posterior borders,
and a short narrow, dorsal stripe, which immediately divides, and
_extends to each side in the shape of a loop, attaining the edge just
before the middle of the segment. Posterior half of 3rd segment

Y

l
Milesia variegata, mihi, sp. nov., &.

blackish, the colour extended forwards in the middle ; the 4th seg-
ment is narrowly black at the base. Genitalia not conspicuous,
yellowish brown. The whole abdomen is covered with short yellow
hair on the yellow parts, and short black on the Yemainder, with
rather long yellow hair at the sides, and with a row of moderately
long black hairs on posterior border of the 4th segment.

Belly yellow on basal half, with a blackish, narrow central
line ; blackish on posterior half, all covered with light yellow soft
fluffy hair.

‘Legs : fore coxa shining black with soft yellow hair; pos-
terior coxae apparently yellow, with a black streak below, all
covered with close long yellow hair. Femora orange-yellow, with a
long black streak on under side; hind pair with a diffused black
streak above also, and bearing a moderately long orange-yellow
spine below, near the tip. All the femora with long yellow hair,
with some short rows of black hair intermixed; the hair being
scarcest on the upper side of the four anterior femora, and thickest
on the lower and inner sides of the hind pair. Tibiee tawny brown,
the fore pair darker towards the tip, the middle pair much lighter,
the hind pair darker ; all the tibiee with minute yellow pubescence,
and with long yellow hair on the under side, consisting of a single
shorter fringe on the fore pair, a long and a short fringe on the
middle pair, the hind pair being densely covered on the whole of
the lower and inner sides. Tarsi yellowish tawny, with short yel-
low pubescence ; upper sides blackish brown.

Wings pale grey, brownish along anterior margin, and the
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slightest possible trace of a dark diffusion towards tip. Halteres :
stems yellow, knob red-brown. ‘

Described from a perfect o in excellent condition in the Indian
Museum collection from Sikkim. A very conspicuous species.

N.B.—This may be the o of Walker’s M. lamus, described
from an unknown locality. The description of the abdomen agrees
very well, but my specimen has no frontal stripe from the an-
tennz to the month. The markings on the sides of the thorax
do not quite agree ; my species has no distinct black spots on the
belly, nor does Walker, in spite of his minute description of the
feet, mention the conspicuous streaks on the under side of the femora;
which are present in variegata: The black band across the vertex,
with a second stripe extending to the antennsze would probably be a
sexual character. The black posterior border of the 3rd segment
extends to the base of the 4th, therefore there is less differénce
between Walker’s ‘‘ fore border ’ of 4th segment, and my ‘‘ posterior
border of 3rd,” than would at first appear.

M. himalayensis, mihi, sp. nov.
(Sphyxea himalayensis, Bigot, nom. nud.)
o ¢ Assam and North India. Long.: ¢, 20 mm.; ¢, 17 mm,

Head : o: vertex shining black, a very small grey-haired tri-
angle just above the junction of the eyes. Frons and face blackish
grey, shining, with silvery reflections, seen from above; frontal
prominence, dark brown (antenne missing). Back of head grey,
posterior orbit of eyes with a little short greyish hair.

¢ : frons yellowish grey ; a broad shining bare black stripe
(occupying nearly the whole width of the frontal space) extends
from the vertex to the frontal prominence. ILower part of face and
cheeks shining black, nearly bare, without whitish reflections, but
with traces of a greyish stripe on cheeks. Antennz tawny.

Thorax : ground colour blackish, covered with close ferrugin-
ous brown hair {o); or greenish yellow tomentose, with greenish
yellow. hair .(Q ).  Humeral calli concolorous in o, vellow, with
yellowish hair in ¢ , with a small, oval, vellow spot below themt.
Sldes of tho.rax, dar.k grey, with considerable brownish, rough hair
Ino; barer in @ with a little sparse grey hair, and a stripe below
wing-insertions, extending to the scutellum, which is light brown
n o and yellow in ¢, in both sexes with yellow hair.

Abdomen I o dark brown; in ¢ shining metallic blue; in
both sexes, with a broad bright lemon-yellow band at the base of
the 2nd segment, occupying more than half of it. A very narrow
yellow band near the base of the 3rd segment in 9

T'he dorsum is covered in the o with yellow hair mixed with
black, but wholly yellow on the cross-band.  That on the sides of
the a.bdomen is browp, except towards the base, where it is longest
and is yellow and silky. In the 9 the dorsum is clothed with
yellow hair on the cross-band, and minute black hair elsewhere,
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except at the sides towards the base, where it is thick and yellow,
but shorter than in the o

Legs black, shining, with some blackish brown hairs on hind
pair, a not very strong black tooth on under side near tip ( o 9).
Femora black, tips tawny, some black short bristly hair, mixed
with yellow hairs on the lower side of the fore pair : the middle pair
have long brownish yellow hair above and below (much longer in
the o) ; the hind pair in the o are covered with long yellow hair on
the upper side, and longer brown hair on the under side ; in the ¢
there ic short yellow silky hair on the upper side, and brown hair
below, which is neither as long or as thick as in the o The fore
tibiee (o ¢ ) are tawny, with a long black streak in front, extending
from the tip nearly to the base. In the o there are minute black
hairs in front, and longer black silky hair behind ; in the @ they
are nearly bare, only a few short, black hairs being present. The
middle pair -are bright lemon-yellow (o 2 ), and have soft pale
yellow hair in the o, which is very long behind ; whereas in the
¢ they are almost bare, except for some moderately long pale
yellow hairs behind. The hind tibie are blackish brown (darker
in o); the tips narrowly brown (o) or the colour spread more
or less over the upper side towards the tip (¢ ). The & has a row
of long and very thick dark brown hair on the front, outer and hin-
dermost sides, being longest on the latter, whilst the ¢ has only
very short black hairs, which attain to a short row of bristly hair on
the upper side; and some moderately long silky brownish black
hair on the lower side. Tarsi blackish brown, with short black
hairs ; basal joint of middle pair pale .yellow in @ above and be-
low ; under side of hind pair with gold-brown short pubescence.

Wings pale grey, a little darker yellowish brown from the an-
terior margin to about the 3rd longitudinal vein. Halteres tawny.
Tegule pale yellow, with long yellow hair.

Described from a o from Assam (Sibsagar) and a ¢ from
Sikkim, both in the Indian Museum collection in excellent condi-
tion. A very conspicuous species.

DEINECHES, Wik,
D. simioides, mihi, sp. nov.
(Id. id., Bigot, nom. nud.)
o Orient. Long. 18 mm. (without snout).

Head . vertex black. FEyes reddish bronze, facets uniform,
touching for only a short space above frontal prominence. An-
tenne light reddish brown, situated on a short black prominence.
Snout produced. Face black, shining, with a greyish dusted wide
stripe on each side. Back of head blackish grey, nearly bare.

Thorax obscure blackish grey (apparently). Humeral calli
brown; a greyish stripe on sides. Scutellum blackish, hairy.
The whole dorsum and sides of thorax clothed with thick blackish
grey and brown hair.
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Abdomen clothed with. dense Bombus-like pubescence, which
is yellowish on basal half (except the extreme base, which is barer
and apparently tawny), followed by. a wide blackish .band of
hair ; the tip of the abdomen being clothed with red hair. Belly
blackish ; the last segment covered with dense black and reddish
hair. Genital organ black, shining.

Legs reddish brown; fore femora with broad dark brown
band near tip ; middle pair with a black streak on inner under side,
and a shorter one on outer side near tip ; hind pair apparently un-
marked. All the femora with more or less scattered black hair,
which on under sides becomes longer and bristly. All the tibiee
with short stiff black hairs. Tarsi with short black hair, mixed
with some yellowish ones; under side of hind tarsi rich golden
brown.

Wings brown; anterior half and basal half much darker;
centre of 1st and 2nd postefior cells very slightly clearer. Hal-
teres yellow.

Described from one o in the Indian Museum collection.

No distinct locality is given on the specimen, the label bearing
the statement * Deineches simioides, Big., sp. nov., Inde,” ‘‘ Inde”
being a general expression of that author’s to include Malay species

-as well as Indian ones.

Owing to the bad condition of the specimen, I would not have:
described this species, except that, in spite of its state, the specific
characters are sufficiently obvious and the generic characters agree
perfectly with Walker’s description and plate in Ins. ‘Saunds.
Dipt.

Moreover, the genus has not been recorded from the Orient

before, having been established for a species from New South
Wales.

AZPEYTIA, Wik,
A. bifascia, mihi, sp.nov. (Pl. xiii, figs. 1—35.)
o  Assam (Margherita). Long. 14 mm,

Head black, antennee prominence small; front, vertex, and
iower part of face with strong black hairs; eyes absolutely conti-
guous for a short space, slightly diverging towards vertex; an-
tenna dark brown, arista black, but base very distinctly thicker,
and distinctly ferruginous ; outer ocular orbit with a fringe of short,
vellow hairs.

Thorax black, moderately shining, with a rather thick covering
of short bright yellow hair, which is, however, invisible if viewed
directly from above. ‘This yellow pubescence -extends over the sides
also. Scutellum nearly of the full width of thorax, tawny, darker
at base, covered with thick yellow hair.

_ Abdomen black, moderately shining, with very short, rather
thick black hair. On the sides of the 2nd segment, a very large
pale aénous triangular spot, covered with yellowish grey hair ;
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extreme edge of the abdomen, except just before the tip, with a
fringe of short bright yellow hair.

Legs wholly brown, with yellow hair on outer side of all
tibie, on the coxe, and on hind femora; the latter with a fringe
of brown hair on more than the apical half below.

Wings yellow, veins tawny brown, stigma tawny brown, placed
near tip of wing ; halteres and tegule yvellowish brown.

Described from the type-example in the Indian Museum collec-
tion.

It is interesting to add a second species to this curious genus
originally described by Walker from Papua. The inflexed portions
of the 3rd and 4th longitudinal veins (Verrall’s subapical and pos-
tical veins) are considerably curved, exactly as in Merodon.

LYCASTRIS, Wik.
L. albipes, Wik. (Pl xi, figs. 14, 15.)
(Syn. Xiphopheromyia glossata, Big.)

A o from Mussoorie in the Indian Museum collection agrees
with the author’s description, except that the pubescence is yellowish
instead of white, yet I have no doubt of it being this species.
Walker says the legs are white. The specimen only possesses one
leg (fore leg), which is vellow with black base to the femora.

L. flavohirta, mihi, sp. nov. (Pl xi, figs. 16, 17.)
o Darjiling. TLong. 10 mm.

Antennee protuberance and snout all shining black, except a
vellowish streak each side, commencing broadly at the eye, just
below the antennz, and gradually narrowing, extending nearly to
the tip of the snout. Proboscis black.. Antennz black, 3rd joint
dark reddish brown, arista bare. Eyes quite bare, contiguous only
immediately above the antennz, thence diverging rather widely
to the vertex, which is yellowish black with a few long grey hairs ;
ocelli distinct, small, well separated. Sides and under side of head
with pale yellow hairs, shortest above, longest near the mouth.

Thorax aénous, blackish grey at sides, dorsum and sides with
long pale greenish vellow hair, thickest on posterior part. Scutel-
lum unicolorous, with long yellow hair.

Abdomen bright yellow, Ist segment wholly a&nous black on
dorsum, the colour extending to the 2nd segment in the form of
a triangle on the base of the segment. The whole abdomen covered
with long soft hair, which is greenish yellow on basal segments,
and bright yellow on the rest. Belly wholly yellow, with short
yellow hair.

Legs bright yellow, coxz, and about basal half of femora,
black ; anterior tarsi wholly, middle pair at tip, black ; posterior
‘metatarsus very long, and with extreme tip of tibie red, tips of
posterior tarsi black, All the femora have a fringe of yellow hair,
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longest in the centre ; anterior tibie bare, middle pair with fringe
of long vellow hair, posterior pair with yellow hair behind on apical
half.

Wings grey, yellowish at base, slightly suffused at base of 2nd
and 3rd longitudinal veins ; over the discal cross-vein, and at wing-
tip ; discal cross-vein is placed nearly at the tip of the discal cell,
and is very oblique ; and the spurious vein is very distinct and com-
plete; afew veinlets between the subcostal vein and the costa (this
latter peculiarity being also the case in L. albipes). Halteres very
small, knob brown, tegula pale grey, edge yellow, with short yellow
hair.

Described from one o in my collection taken by me at Darji-

ling, 10-15-ix-05 (type), and a o in the Indian Museum collection
also from Darjiling, taken 25-ix-06.

BRACHYPALPUS, Macq.
(%) B. dives, mihi, sp. nov.
o Assam (Kohima). Iong. 17 mm.

Whole face yellow with silvery yellow tomentum ; antennae
yellow, 3rd joint darker, eyes contiguous for half the distance to
the vertex; proboscis brown, posterior orbit of head entirely en-
circled by a fringe of bright yellow hair.

Thorax ground colour aénous with a slight violet tinge on the
dorsum, covered with rather thick short yellow hair. No signs
of stripes or bands. Sides of thorax cinereous, with a thick elon-
gated bunch of yellow hair just in front of and below the insertion
of the wings, scutellum aénous, thickly covered with yellow hair ;
the extreme edge is narrowly ridged all round and is vellow.

Abdomen elongated, much narrower than thorax and only
slightly narrowing toward apex, brilliantly shining golden yellow,
1st joint dull aénous green, the whole abdomen thickly covered with
golden yellow hair which is longest at the sides and tip. Belly
yellow, nearly bare.

Legs bright yellow, fore pair normal, the femora rather thickly
yellow haired ; the middle femora are distinctly, though not greatly
enlarged towards the tip, with a fringe of long golden yellow hair
in front and behind and a shorter fringe above ; the middle tibize
have, above and below, excessively long and thick golden yellow
hair ; the hind femora are slightly and uniformly thicker, very
slightly pale brownish with a blackish streak on upper side, and are
covered with moderately long golden vellow hair—the tooth on the
under side is near the tip and is followed by a semicircular protu-
berance marked with black ; the hind tibize are well curved, yel-
lowish brown, darker on inner side, slightly narrow at the base,
near which is a distinct tooth ; black hairs on the inner side and a
narrow row of pale yellow hair on the outside. The four anterior
tarsi yellow, with some small black spines at the tip of each joint,
hind tarsi similar, but brownish, with golden brown thick short
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pubescence on under side and long black hair, bushy and straggly,
on the outer side.

Wings pale yellowish, anterior border to the subcostal (1st longi-
tudinal) vein, a little deeper yellow. Halteres, yellowish brown ;
tegulee yellow, both with a fringe of thick yellow hair.

Described from one o in perfect condition in the Indian
Museum collection.

I am not certain of the position of this species here, but the only
difference it sttows from Brachypalpus is its insufficiently thickened
posterior femora. It is a magnificent species.

CRIORHINA, Mg.
(?) C. dentata, mihi, sp. nov.,
o Simla district. Long. 11 mm.

Head : antennal protuberance rather prominent, face much ex-
cavated below antenna, and bearing a central knob. Eyes black,
sub-contiguous for only a very ‘short space, facets smaller round the
outer parts. Vertex moderately narrow, raised, black, with long

Criorhina dentata, mihi, sp. nov., &.

black hair in front, and tawny brown hair behind, on posterior edge.
Face dull yellowish, with, seen from above, a silvery white dusted
reflection ; upper side of antennal prominence shining black.
Antenne red-brown ; a few hairs on upper side of basal joints;
arista, orange, bare. Whole side of the produced snout, from the
eyes to the tip, shining black, bare; a central wide bare shining
brown stripe from base of antennz to tip of smout, mouth black,
proboscis dark brown, rather long. Back of head grey ; posterior
‘orbit of eyes with a fringe of grey hair which is shortest behind the
vertex and longest on under side.

Thorax aénous, with a slight reddish coppery tinge, closely
covered with thick long light brown hair, which extends over the
concolorous scutellum, but is almost absent at the base of the latter
‘and longest of all and erect on the posterior border of the same.
Sides of thorax blackish grey, shining, with thick long brownish
grey hair. A small yellow callus a little below the shoulder bearing
apparently microscopic cream-coloured pollinosity. A small oval
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callus, hollowed in centre, above each hind coxa, bearing very short
cream-coloured pubescence. Metanotum, shining black, bare. v

Abdomen : 1st segment dull bluish grey, blackish at base with
a bunch of pinkish brown hairs in the centre of the posterior border ;
2nd, 3rd and 4th segments with the basal half sub-metallic dull
bluish black, and the apical half sub-metallic brownish black with
a light brown posterior edge (widest on 4th segment). Each seg--
ment is indented transversely by a narrow grey band bearing short
grey hair, the hair in front of it being light brownish grey and on
apical half brownish black. Tip with brown hairs, genitals black,
concealed, globular, with black hairs. Belly blackish, with greyish
hairs, posterior borders of segments tawny.

Criovhina dentata, mihi, sp. nov., g&.

Legs : coxe blackish, fore pair with whitish reflection and grey
hair ; hind pair vellowish, streaked with black above, with yellowish
grey hair below. Femora black, extreme tips orange-yellow, basal
half of middle pair below, and a basal band on hind pair, orange-
yellow. The hind femora are barely thicker than the others and
bear a distinct wide tooth on the under side near the base. All
the femora considerably covered with light greyish hair, mixed with
some brown hairs, the under sides bearing the longest hair. Tibie :
rather more than basal half of anterior pairs brownish yellow, the
rest black, hind pair nearly all black ; all with short whitish hair.
Tarsi : anterior fcur brownish yellow, with darker tips and traces
of a darker central line; hind pair dark brown, with the upper
side mainly black. '

Wings pale grey; stigma dark brown ; cross-veins lightly
suffused for a small space with brown. Halteres yellow. Tegule,
transparent white, with yellowish brown border bearing long
white hair.

Described from a ¢ in the Indian Museum collection taken
at Kodiali, Simla district.

. N.B..—This species may require the erection of a new genus,
as it varies from typical Criorhine in several particulars, but T know
of no other genus in which it can be placed. Its points of difference
are the prominent antennal protuberance, the distinct central
knob on face, the contiguity (sub) of the eyes for only the shortest
possible distance, the straight outer side of the 3rd antennal joint
and the barely thickened hind femora bearing a distinct tooth,
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SERICOMYIA, Mg.
S. himalayensis, mihi, sp. nov. (Pl xiii, figs. 6, 7, 8.)
o Sikkim. Long. 12 mm.

_Entire frons, cheeks and lower part of head bright yellow,
with some yellow hair immediately below eyes, at the sides of the
cheeks, and lower part of head behind ; eyes comparatively rather
small, contlguous for only the shortest space, facets very small,
espec1a11y on lower part, but with no distinct line of demarcation ;
vertex very small, slightly raised, with a few black hairs; a few
black hairs also ]ust above the antennae which are rather small,
black and plumose above and below.

Thorax yellowish grey, entirely covered with moderately thick
yellow hair, which is longest at the sides and on the posterior
border ; dorsum cinereous, with short yellow pubescence, and black
hairs in the centre, this pubescence being hardly visible from above.
Scutellum tawny, with rather long yellow hair.

Abdomen bright yellow with a black band, indistinct in the
middle, on the posterior borders of 2nd, 3rd and 4th segments ; the
whole abdomen with minute yellow pubescence and some longer
yellow hair at the tip ; belly bright yellow.

Legs tawny, with thin yellow hair; femora (except tips)
brownish ; postertor pair nearly black ; tarsi tips brown.

Wings pale grey, a dark brown moderately broad band from
beyond the tip of costal cell, reaching from the fore border to the
upper part of the discal cell and the lower transverse vein.

Described from one o from Sikkim in the Indian Museum
collection.

This genus has not been previously recorded from the Orient.

CHRYSOTOXUM.
C. sexfasciatum, mihi, sp. nov. (PL xiii, fig. 9.)
¢ . India. Long. 13 mm.

Entire head yellow, with an orange central facial line below
antenne. Vertex shining blackish bronze reaching from eye to
eye, moderately broad in front of the three ocelli, back of head con-
tinuously yellow above, but whitish behind lower portions of eyes,
yellow haired above, white haired on lower part of orbit. Face
minutely yellow haired. Eyes bare, facets very small. Antennw
protuberance brown, black at base above; antennz, I1st two
joints tawny brown, 3rd ,joint black, base tawny brown, arista
tawny brown. Proboscis yellow, base Dblack.

Thorax tawny yellow, parts of the pleure brassy, sides of
dersum lemon-yellow, dorsum aénous with two narrow central pale
stripes placed near together; scutellum lemon-yellow, centre
darker ; whole dorsum of thorax and scutellum clothed with short
soft pale yellow hair.



90 E. BRUNE™1: Notes on Oriental Syrphide. [Vor. II,

Abdomen tawny yellow ; Ist segment very short, posterior
border narrowly black ; 2nd, 3rd and 4th segments more yellow
on basal half and tawny on apical half, with two black oblique
elongated oval streaks in the disc, pointing to .posterior corners,
those on the 2nd segment meeting towards the base of the segment
in the centre. The base of 2nd, 3rd and 4th segments towards
the sides and widening at the edge, black ; 5th segment tawny brown
with two oblique oval semi-lunate lemon-yellow fascia.

Legs yellow, coxae brown.

Wings nearly clear, slightly yellow below the pale brown stigma.
Halteres pale yellow. .

Described from the above type in the Indian Museum collec-
tion taken 23-31-xi-07, at Rampore Chaka, Bijnor district, United
Provinces.

C. citronellum, mihi, sp. nov.
o Ceylon.. ILong. 12 mm.

Hcad : vertex very small, black with a few black hairs-; ocelli
distinct, red, well separated. Eyes touching for half the distance
from vertex to frontal triangle, facets very small, uniform. Frontal
triangle small, black, with blackish brown hairs, lower part shin-
ing. Antenne, base black (rest missing). Face bright greenish
vellow, bare, with a black stripe from the antennze, continued
distinctly into the mouth cavity for some distance, each side of
this stripe being narrowly tawny. Prohoscis short, black. Under
side of head pale livid orange. Back of head black; posterior
orbit of eyes whitish, with a fringe of short white hairs, replaced
behind the vertex by yellowish hairs.

Chrysotoxum citroncllum, mihi, sp. nov., &.

Thorax : sides of dorsum occupied by a thick, wide greenish
yellow stnpe: Rest of dorsum shining greenish black, with two
central, longitudinal, moderately wide. ochreous yellow stripes,
separated from each other by about the width of one of them. Sides
of thorax shining black, with some yellow hairs. Mesopleurz
and an oval spot on upper part of sternopleurae, greenish yellow ;
metapleure pale yellowish grey. Scutellum, .disc, brownish, shin-
ing with brownish hairs, posterior edge, greenish ;reflow. ’
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Abdomen : tricolorous; greenish yellow, black and tawny
orange, in about equal proportions. Difficult to decide on a ground
colour. The best plan is to consider the abdomen as black : 1st
segnient very narrow, brownish, with some hairs. On each of the
2nd, 3rd and 4th segments are a pair of arched greenish yellow
lunules of unifotrm width, almost contiguous at the base of the
segment, and curving thence (convex side upperniost) to the pos-
terior corners, where they attain the bhorder, slightly widened.
These lunules are repeated on the 5th segment, on which thev are
almost perpendicular. The posterior border of the 2nd, 3rd and
4th segments is tawny orange, being much wider in its centre on
the 2nd segment ; whilst on the 3rd and 4th segments it spreads
forwards in the shape of a triangle, of which the apex distinctly
attains the base of the segment, where it separates the two lunules.
This pattern is repeated on the 5th segment, but in a more exagger-
ated form perpendicularly (as though laterally compressed); thus
reducing the black part between the yellow lunules and the orange
triangle to two narrow streaks. The whole dorsum is very sparsely
covered with short yellow hairs, and there is a fringe of very short
black hairs along the edge of the whole abdomen, and a buunch of
yellowish hair on the anterior corners of the abdomen. Genitalia
ificonspicuous.

Legs : fore coxee greenish yellow, bare; posterior coxe,
dark brown, shining, with a little brownish hair. Femora and
tibiee mainly greenish yellow, distal half of hind femora and tibize,
and all the tarsi, wholly, tawny orange. I.egs practically bare, but
the femora have sonie very short light yellow hairs on the under side.

Wings pale grey ; anterior border slightly tawny ; subcostal
cell dark grey. Halteres pale yellow. Tegule whitish, with tawny
edges and a little yellow hair.

Described from a unique o in my own collection, sent by
Mr. E. Green, taken at Kandyv (Ceylon), December 1907. ‘I'hc
specimen is perfect, except for the missing antennze. At first I
thought it was the o of my sexfasciatum, but am now convinced it
is quite distinct. The three colouts in the abdomen stand out very
clearly.

MICRODON, Mg.

Six species are given in V d. Wulp’s catalogue ; to which are
added the following :—

M. obscurus, V d. Wulp, 1898, Termés. Fiizet., xxi, 42r1;
Papua.

M. metallicus, Meijere, 1904, Bijd. Dierk., xviii, 98 ; Darji-
ling.

M. annandalei, mihi, sp. nov. (Pl xiii, fig. 10.)
@ Nepal (Soondrijal). Long. g4 mm.

Head black ; frons narrowed just above antenna, covered
with close silvér-white hair, only visible from above; vertex
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black ; antennz black ; 3rd joint one-and-a-half times as long as
znd, or as long as 1st and znd together. Under side of head black,
eyes bare, very shining and smooth.

Thorax black, with very sparse gold-grey hair towards the
posterior part, seen best from behind; scutellum similar, with a
slight indentation in centre of posterior border.

Abdomen and belly uniformly brick-red, with traces of minute
whitish pubescence on posterior half ; base of 1st segment black.

Legs black, with fine silvery white hair on coxa and out-
side of tibize.

Wings pale blackish.

Described from one o, the type, in the Indian Museum col-
lection.

I have much pleasure in naming this handsome species after
the Superintendent of the Indian Museum, at whose hands I have
received so much assistance and consideration in my study of
Oriental Diptera.

M. czruleus, mihi, sp. nov.
¢  Assam (Margherita). Long. 5 mm.

Frons shining black with very sparse and short yellowish hair ;
vertex forming a slightly raised triangle reaching almost to the
base of the antennse, which are blackish brown. 3rd joint a little
flattened, three or four times as long as 2nd, 1st much shorter than
3rd ; mouth-border pale.

Thorax (much broken) violet-black ; scutellum likewise, with
two short blunt but distinct spines,

Abdomen deep violet-black, posterior borders of segments and
tip of abdomen with whitish hair.

Legs bright tawny red, base of fore femora brown, middle
femora and tibiee brownish grey, base of hind femora and apical
half of posterior tibie brown.

Wings pale grey, the recurrent portions of 4th and 5th longi-
tudinal veins almost straight.

Described from above type, which is in the Indian Museum.

M. flavipes, mihi, sp. nov.
¢ Lower Burma. Long. 73 mm.

Frons and vertex blackish, the former with dense gold-yellow
hair, only visible from above ; eyes bare, shining, bright brown,
antenne and antennal stem brown, 3rd joint twice as long as 2nd ;
Ist as long as 2nd and 3rd together.

_ Thorax brown, dorsum black, with gold hair ; scutellum black,
with gold hair.

Abdomen brown with gold pubescence, which is very minute
on 1st three segments, seen only from in front, and forming a gold
spot extending over the edges at the sides of the 3rd and 4th
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segments. Two broad gold hair spots, meeting towards the apex
of the abdomen, form a V.

Legs entirely bright tawny, with minute silver-yellow pubes-
cence on outside of tibie and tarsi.

Wings quite clear, 4th longitudinal vein quite straight on the
recurrent portion.

Described from four ¢ ¢ (including type) from Mergui in the
Indian Museum collection.

M. ruficaudus, mihi, sp. nov. (Pl xiii, fig. 11.)
¢ Calcutta. Long. 14 mm.

Entire face above and below antennsz ferruginous red, with
short tawny hair ; frons one-fourth width of head; ocelli very
close together ; antennz tawny red, 3rd joint brownish black.
Eyes bare, shining, facets very small. ‘

Thorax blackish, with fiery red ferruginous hair; scutellum
similar. .

Abdomen obconical, distinctly longer than thorax ; basal half
black ; apical half tawny red with short golden red hair. Belly
bare, basal half black, apical half red.

Legs ferruginous red, practically bare ; coxe, a streak at base
below middle femora, hind femora wholly except tip, and a spot
on outer.side of hind tibiee at tip, black.

Wings tawny yellow. Halteres tawny.

Described from the one @ taken by me in Calcutta, 26-ix-04.
Type in my collection.

M. apicalis, V d. Wulp.

As the specific name apicalis has been used in this genus
I propose wujpii for this species.

M. auricinctus, mihi, sp. nov.
2 Ceylon. Long. 13 mm,

This species bears considerable resemblance to my ruficaudus,
its differences being as follows :—

The antennee are black, except the dark red basal half of the
1st joint. ‘The hair on the face is thick, golden yellow. Metano-
tum shining black. The 2nd abdominal segment is black in the
centre, and ferruginous red towards the sides; nearly the whole
segment, including the posterior border, being covered with short,
fiery golden-reddish tomentose hair. 2nd segment black; a
stripe of short bright golden hair across the base, continued down-
wards over the edge, and along the sides, below. A stripe also
of similar hair on the posterior border, also carried over the edge
to the under side. 4th segment, wholly ferruginous red, nearly
bare, except for a little concolorous hair at tip.
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Fore coxz tawny, posterior coxa blackish, all coxae with bright
short golden yellow hair. Remainder of legs wholly bright tawny
red, unmarked.

Wings dark grey, distinctly blackish at tip and bright yellowish
tawny from the anterior border down to the vena spuria, this colour
extending distally to a little beyond the end of the upper basal cell.

Described from a perfect unique example sent me by Mr. E.
Green, taken at Kandy in October 1907. In my collection.

The full list of Oriental species will now stand thus—

I. stilboides, Wlk., 1849, List Dip. Br. Mus., ii, 538 ; East
India.

2. indicus, Dol., 1857, Nat. Tijd. Ned. Ind., xiv, 404 (Cerato-
phyia); Amboina,

fulvicornis, Wik., 1859, Pr. Linn. Soc. Lond, iii, 94; Aru
Islands.

apicalis, Wlk., 1859, Pr. Linn. Soc. Liond, iii, 94; Aru Islands.

sumatranus, Wulp, 1892, Dipt. Sum. Exp., 29; Sumatra.

wulpii, Wulp, 1892 (change of name from apicalis, V d.
Wulp), Dipt. Sum. Exp., 29 ; Sumatra.

7. obscurus, Wulp, 1898, Termés. Fiizet., xxi, 421; Papua.

8. metallicus, Meijere, 1904, Bijd. Dierk., xviii, 98 ; Darjiling.

9. annandalei, mihi, sp. nov., o»; Nepal.

I0. ceruleus, mihi, sp. nov., ?; Assam,

IT1. flavipes, mihi, sp. nov., @ ; Assam.

12. ruficaudus, mihi, sp. nov., 2 ; Calcutta.

13. auricinctus, mihi, sp. nov., 2 ; Ceylon.

w

owv h

CERIA, F.

To the six species of this genus given in V d. Wulp’s catalogue,
are to be added five others, two being described recently, and three
of mine described below.

C. metallina, V d. Wulp, 1898, Termés. Fiizet., xxi 420 ;
Papua.
C. trinotata, Meijere, 1904, Bijd. Dierk., xviii, 97 ; Darjiling,

C. obscura, mihi, sp. nov. _ (PL xiii, fig. 12.)
? Sikkim. Long. 124 mm.

Frons and vertex all black; a yellow thin V-mark below
antennz, which are all black, the three joints being about equal
in length, and the antennal stem a little longer than the Ist joint.

Thorax dull black, humeral calli tawny ; scutellum black, the
posterior edge narrowly yellow. ' ’

Abdomen black ; basal three-fourths of the contracted 2nd
segment brown ; posterior borders of 2nd and 3rd segments nar-

rowlﬁr yellow ; 4th with a distinctly wider black border ; 5th black,
small,
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Legs all dark brown, the outer sides of the tarsi with a little grey
pubescence.

Wings grey, dark brown from the costal border; the colour
extending over both basal cells, and to about half way between
the 3rd and 4th longitudinal veins, and reaching to the wing-tip
at the termination of these two veins. The lower half of the dis-
cal cell is thus clear.

Described from one ¢ in the Indian Museum collection, from
Sikkim.

C. compacta, mihi, sp. nov. (Pl xiii, fig. 13.)
¢ Lower Himalayas (Mussoorie). Long. 11} mm.

Vertex broadly black, also a wide stripe below antennz and
lower part of face and a transverse line just below the vertical
black spot ; rest of face red, antennal protuberance reddish brown,
antennee dark brown, 3rd joint nearly black. A little white hair
behind the eyes and on lower part of head.

Thorax all black except red shoulder spots and a vértical red
stripe each side of the thorax a little in front of the wings ; scutel-
lum entirely red.

Abdomen black, dull, posterior edges of 2nd, 3rd and 4th seg-
ments with a thick but narrow red border.

Legs red ; coxa, a narrow ring at the base of the four anterior
femora, and extending to about two-thirds on the hind femora
(extreme base red), and a narrow, somewhat interrupted ring on
apical half of all the tibiee, black.

Wings clear ; brown from fore border to just beyond the 3rd
longitudinal vein and including the whole of the lower basal cell.
Halteres yellowish red.

Described from one ¢ taken by me at Mussoorie, 22-vi-05. In
my collection.

C. apicata, mihi, sp. nov.
(Id. id., Bigot, nom. nud.)
@  South India. Long. 18 mm.

Head . face wholly bright orange-yellow, bare; cheeks and
mouth with a raspberry-red tinge. Antenna raspberry-red, the
apical half of 3rd antennal joint yellowish grey. Vertex narrowly
yellow, ocellar -elevation small, reddish. Proboscis and palpi black.
Eyes dark bronze-brown. Back of head yellow.

Thorax reddish brown, bare. Humeral and praalar calli
orange-yellow. Meso-, ptero- and sternopleuree, brownish yellow.
Scutellum and metanotum red-brown ; posterior border of scutellum
yellow.

Abdomen reddish brown, with very minute pubescence. Pos-
terior border of 2nd segment narrowly yellow, a wider yellow
border on the 3rd segment, widening at the sides; 4th segment
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yellow, narrowly dark red-brown at base, and with a thick yellow
posterior border, narrowest in the centre, and widened and extended
forwards along the sides. Genitals raspberry-brown.

Legs red-brown ; a yellow streak on the under side of fore
pair, and the basal half of hind femora yellow.

Wings clear; basal half of costa yellowish, also base of
wing ; a blackish spot at the tip, limited posteriorly by the 4th
longitudinal vein. Anal vein suffused with yellow, as far as the
cross-vein, Halteres small, blackish.

Described from a o in the Indian Museum collection taken
at Ganjam (Madras Presidency). One of each pair of legs is miss-
ing : the species appears quite a distinct one.

Of the previously described species, C. eumenoides, Saunders,
is represented in the Indian Museum collection by two ¢ ¢ (one
from Calcutta), and C. javana, Wied., by a pair from Tenasserim.

A specimen from the Naga Hills in the collection, labelled

C. vittigera, Big., is only C. javana, Wied., the former name being a
nomen nudum.

A I R e N N S UL



X —DESCRIPTION OF A NEW VARIETY OF
SPONGILLA LORICATA, WELTNER.

Bv R. KIRKPATRICK.

(Plate ix.)

Among the unnamed and undescribed specimens of fresh-
water sponges in the collection of the Natural History Museum,
London, is a very fine example from Burma, belonging to Spon-
gilla lorzcata Weltner, but. representing a new variety of that
species. Weltner who described the species in 1895 (Archiv.
Naturg., 61st year, bd. 1, p. 138), had only very scanty material
to work with, viz., a few gemmules on shells of Ztheria from an
unknown locality in Africa; some of the larger skeletal spicules
were adhering to the gemmules but none of the body of the sponge
remained. Consequently it would be well to give a fuller description
of the sponge from the abundant material now available; and,
further, as Dr. Annandale, Superintendent of the Indian Museum
is brlnglng out a monograph of the freshwater sponges of Indla
it is desirable to describe the specimen without further delay, 50
that the information may be incorporated in that work.

I have to thank Professor Dr. Weltner for his courtesy in
sending me two micro-slide preparations of the gemmules of the
type-specimen.

Spongilla loricata, Weltner, var. burmanica, var. nov.

1895, Spongilla loricata, Weltner, Archiv. fiir Naturgeschichle,
61st year, band i, p. 138.

The specimen consists of seven firm, hard, thin slabs
about 75 mm. thick and of a pale brown colour; when joined
together, the pieces cover an area of a square foot. Mr. E. W
Oates, who collected and presented the sponge, writes that the
specimen was found encrusting the vertical and horizontal surfaces
of the bottom beam of a lock gate, where it covered an area of
six square feet. The beam had heen tarred several times before
the sponge was discovered.

The portion of the gate on which the sponge was growing was
submerged from November to May for eight hours a day at spring
tides, but was entirely dry during the six days of neap tides.
From May to October it was constantly submerged The sponge
was found in April. Although the canal is subject to the tides,
the water at the lock is always fresh. The colour of the sponge
during life was the same as in its present condition.
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Description.—The upper surface of the sponge is coarsely
prickly and spinous, and with numerous small cylindrical chim-
neylike oscules rising vertically above the general surface to a
height of about 6 mm., the diameter at the orifice being from 2 to
2'5 mm. ; the outer wall of the oscules is provided with longitu-
dinal spinous ridges.

The spines are either single and pointed, and from 1 to 2 mm.
in height, or broader, and divided only near the summit; or
again they may be united into small ridges with slender prickles
along the edges.

The under or encrusting surface is level ; here and there are
gemmules isolated or in groups; and over considerable areas is a
reticulate pattern, each mesh of the reticulum having a small
circular rim near its centre ; these markings are formed by the
front walls of the zocecia of the Polyzoon Hislopia lacustris, the
circular rims being the orifices of the zocecia ; the posterior walls
of the zocecia have been left behind on the wooden beam.

The dermal membrane is firmly attached, and there is not
a differentiated dermal skeleton. The dermal membrane roofs
‘over a fine surface reticulum, the meshes of which are about ‘2 to
‘4 mm. in area; groups of these fine meshes are often sunk in
concavities between groups of the larger spines ; the pores are not
visible.

Skeleton.—A thin vertical section of the crust in balsam
shows vertical pillars continued up as spines. The pillars, which
vary from ‘2 to ‘4 mm. in thickness, are from I to 2 mm. apart;
they do not arise from the base, but at a point a little above the
base, or even half way up ; the section shows, also, traces of hori-
zontal lines of cleavage, marking possibly stages of growth or
temporary arrest of growth.

Between the vertical pillars is a fine reticulum with meshes
rounded or oval in section, and about ‘2 to ‘6 mm. in diameter,
the strands being about 2 to 7 spicules thick. The gemmules are
situated in the encrusting base of the sponge. They are either
single and spheroidal and about "8 mm. in diameter, or double and
oval and about 1 X 1'3 mm. in diameter. There are three layers—
an outer shell of large smooth strongyles similar to those of the
general skeletal framework, a middle layer of finely spined micro-
strongyles, and a thick, inner chitinous coat ; the middle layer again
is divided into two—an outer one applied to the inner surface of the
outer shell, and an inner one embedded in the chitinous shell.

_The poral tube (fig. 5), best seen in specimens which have been
desilicified with hydrofluoric acid, is nearly cylindrical and 45 n
in length.

Spicules , megascleres, strongyles (fig. 6), smooth, slightly
curved, occasionally a little swollen at the ends, 270 X IQ5 on an
average ; very commonly with one or more fusiform swellings.

Microscleres amphidisks (fig. 7), numerous and scattered about

in the flesh, 30—45 u long, with slender curved smooth shaft, and
with 4—5 prongs to each disk.
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Microstrongyles of the gemmules (fig. 8) in all sizes up to 49 X
7'85 1 ; curved, and with surface granular owing to fine spines.

The main . difference between the typical African form and the
Burmese variety consists in the former having much larger micro-
strongyles (83 X 15'7 #) with larger and coarser spines (fig. 10) ; Mr.
Highley’s careful camera-lucida drawings show clearly the great
difference in this respect. Judging from Prof. Weltner’s sections of
gemmules, these bodies lack the definite outer shell of smooth
macrostrongyles, though this may not improbably be due to the
breaking down and removal of this layer. A further difference con-
sists in the presence, in the African specimen, of slender, finely
spined strongyles (figs. 9, ga), these being absent in the Burmese
form, though perhaps this fact is not of much importance.



Fic.
Fic.
Fic.
Fic.
Fic.

Fic.
. 10.—Microstrongyle of gemmule, from Prof. Weltner’s speci-

EXPLANATION OF PLATE IX.

1.—A portion of the sponge. Photo., nat. size.

2.—Vertical section, X 4.

3.—Skeletal network, X 45.

4.—Gemmule, X 45.

5.—Gemmule, desilicified by means of hydrofluoric acid, show-
ing the poral tube, X 45.

. 6.—Strongyle of skeletal framework, X 250.
F1c.
F1c.
F16.

#7.—Amphidisk, X 700.
8.—Microstrongyle, X 700.

9.—Strongyle with knobbed ends (amphityle), and with rough
surface, from Prof. Weltner’s African specimen, X 250.

ga.—End of same, X 425.

men, X 700.
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XI.—NOTES ON ORIENTAL DIPTERA.

V.—DESCRIPTION OF A NEW SPECIES OF PSY-
CHODID OF THE GENUS PHLEBOTOMUS.

By N. ANNANDALE, D.Sc., Superintendent, Indian Museum.

Several records (opp. post. cit.) of the existence in India of
blood-sucking flies of the family Psychodidee have been published,
but no species from the Oriental region appears as yet to have been
described specifically. I have therefore thought it worth while
to publish a description of the form most common in Calcutta,
and have drawn up, in consultation with Mr. Brunetti, a diagnosis
sufficiently detailed to ensure recognition of the species, adding
certain notes on the scales and bristles.

Phlebotomus argentipes, Annandale and Brunetti, sp. nov.
o @ Calcutta. Long. 1'5 mm.

Head (including mouth-parts), dorsum of thorax, abdomen
blackish! or brown, the abdomen paler than the head and dorsum
of the thorax ; antennse dark grey owing to the presence of
long, flattened hairs and bearing spatulate scales on the two basal
joints and on the proximal half of the first joint of the flagellum.
First (basal) joint of the antenna conical, truncate distally ; second
joint sub-spherical, bearing a circle of about twelve slender, spatu-
late, curved scales and, nearer the base, a circle of alternating flat-
tened bristles ; first joint of the flagellum about four times as long
as the preceding joint (¢.e., distal joint of the scape) and twice as
long as the first of the remaining thirteen joints of the flagellum, the
length of which gradually diminishes towards the tip of the antenna.
Head small, eyes large, black, separated narrowly on the dorsal
surface ; rostrum stout, sausage-shaped'; proboscis equally devel-
oped in the two sexes; the rostrum bearing several groups of upright
curved bristles. Thorax tumid above, with a middorsal sulcation
anteriorly, the dorsum bearing bunches of long, blackish, more or
less erect, curved, flattened bristles, which are similar to those on
the rostrum, but stouter, and arise from sockets provided with raised
rims; these bristles exhibiting silvery reflections in certain lights.
Pleurze and sternum cream-coloured, devoid of bristles except at
the base of the legs. Abdomen slender in both sexes, covered with
long scattered, blackish bristles like those on the thorax but finer.

L The exact tint of the darker part varies counsiderably. It is possible that
individuals occur in which the head, thorax and abdomen are uniformly pale.
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Legs very long, the hindermost being about three times as long
as the thorax and abdomen together ; femora much shorter than
tibize ; metatarsi in all cases at least as long as the remaining joints
of the tarsi together ; legs grey with very strong reflections, which
make the tibize and tarsi appear silvery white in certain lights;
femora bearing fine hairs and bristles similar to those on the abdo-
men but finer, also flattened spatulate scales; tibiz and tarsi
covered with angularly bent scales and bearing, especially at the
joints, stiff straight, slender hairs.

L /
/ .

N,
X 30. ‘-.,' h'Y

Wing of Ph. avgentipes denuded of hairs and scales.

Wings ! narrow, obtusely pointed at the tip, iridescent, silvery
grey with a hoary fringe on the posterior border, immaculate. The
fourth vein joins the third some distance in front of the apex of
the upper anal cell and almost on a level with the bifurcation of
the sixth vein. Ninth vein obsolete, indistinguishable from the
anal furrow. Upper anal cell long and narrow ; lower anal cell in-
complete, its apex a considerable distance behind that of the upper
cell. Cell formed by junction of first and second veins very long
and narrow. Scales at base of wing only ; halteres covered with
scales.

Genital apparatus of the male conspicuous; the superior ap-
pendages long and stout, their distal joint bearing five long, stout,
broadly arched, sickle-shaped cheetee, viz., a single cheta about a
third of the distance between the two ends of the joints from its
base, a pair of slightly unequal chetee near the middle of the joint,
and a terminal equal pair; the ventral surface of the basal joint
deeply grooved and provided with a row of stiff hairs; inferior
appendages long and rather slender, bearing a large bunch of stout
bristles at the tip.

Ph. argentipes occurs not uncommonly in Calcutta, especially
during the winter months. It is nocturnal in its habits and is
often found in the basements of houses. Possibly it is identical
with the species figured recently by Maxwell-Lefroy,? but its legs
appear to be longer. The palpi of the species figured by Giles?

! The uumbering of the veins follows the diagram published by Eaton in 1893
(Ent. Mon, Mag. (2), iv, p. 7). It has seemed best to use numbers for the veins
rgther than names. Schiner numbers the veins differently, but the venation of
our species agrees with his description precisely.

¢ Prel. Account of the Biting Flies of India, pl. ii, fig. 4 (1907).
S Gnats or Mosquitoes (second ed.), p. s, fig. 2 (1902).
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as a Phlebotomus do not agree with Schiner’s' and with Eaton’s
definition of the genus, while the “moth fly”’ described by Captain
Franklin 3 appears, so far as it is possible to say, to belong to a
very different genus probably allied to Pericoma.

NOTE ON THE SCALES, BRISTLES, ETC.

The scales are all very minute ; two kinds can be distinguished.
Those on the antenna, palpi, halteres, extreme base of the wings
and the femora have a colourless, more or less cylindrical, short base,
and a flattened, more or less expanded blade of much greater length
in which a grey pigment appears to be suffused. They are solid
but bear on the surface a number of very minute longitudinal
striations. They vary comnsiderably in breadth and in longitudinal
curvature, but are always thin and spatulate and are never bent at
anything approaching an angle. The scales on the tibiee and tarsi,
on the other hand, are colourless and are bent near their middle
in such a way that the two halves form or nearly form an angle
with one another. Moreover, these scales contain numerous very
fine longitudinal tubules full of air, which produce the silvery ap-
pearance of the parts they clothe. Both kinds of scale are usually
more or less imbricate, but those on the palpi are scattered,
~while those on the second joint of the antenna alternate with
bristles situated nearer the base of the segment. Those on the
femora, halteres and third joint of the antenna lie nearly flat,
while those on the palpi and antenna slope outwards or upwards,
and are curved inwards in different degrees. The peculiar scales
on the tibiee and tarsi are arranged more or less distinctly in
annular series separated by circles of stiff hairs, this arrangement
being most distinct on the distal joints of the tarsi.

The ‘ flattened bristles” to which constant reference has
been made, resemble scales in several particulars when examined
miinutely but appear on examination with a lens or a low power of
the microscope so like ordinary bristles that we have described
them as such; itis difficult to draw any exact line between them and
‘ordinary hairs. They have, however, like the scales, a short, morc
or less cylindrical colourless basal portion, but the distal portion is
very long and only slightly flattened, always remaining relatively
narrow but varying considerably in this respect. Like the blade
of the scales of one type this flattened portion of the bristle ap-
parently contains a dark pigment, but it is frequently,if not always,
hollow and filled with air. Such bristles vary greatly in length
and in degree of curvature. They are longest and stoutest on
the thorax, to which they give an untidy, ‘‘ unbrushed "’ appear-
ance owing to the fact that they stand up and slope in different
directions, always being more or less bent. Their sockets arc

| Fauna Austriaca, ii, p. 630 (1864).
2 Ent, Mon. Mag., X1, p. 55 (1904).
3 Ind. Med. Gazette, xli, p. 350, fig. 4 (1900).
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very conspicuous on the dorsum of the thorax and have pear-
shaped outlines, the stalk of the pear pointing in the direction to-
wards which the bristle that arises from it slopes. The bristles on
the genital apparatus of the male appear to have similar characters,
but are straight or nearly so, and arise from circular sockets. The.
hairs on the wings, and many of those on the body and legs, are not
provided with sockets with raised rims, but there are fine bristles
on nearly all parts of the body with sockets whose rims are a little
raised. The chaete of the superior appendages of the male are
flattened and have a yellowish colour. They have not depressed
sockets, but arise from bases more or less clearly raised and differen-
tiated from the general surface of the appendage to which they
belong. The claws on the feet are very small and inconspicuous.
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MISCELLANEA
REPTILES.

REMARKS ON Stmotes splendidus.—1 am indebted to Dr. N.
Annandale for the privilege of examining a rare snake, Simotes
splendidus, from Kyaukse, Upper Burma.

For many years this species was only known from a single
specimen in the British Museum described by Giinther in 1875.!
This specimen was captured in the Wynaad. In 1900, Major (then
Captain) Evans and I acquired the head and neck of a snake from
Sagaing, Upper Burma, which we referred to this species with some
hesitation, firstly, from the fact that there were four prafrontals in
a transverse series as well as four internasals, secondly, the great
distance separating the locality that produced the type-specimen,
and that in which our example was obtained ; and thirdly, owing
to the imperfect character of this specimen. We published some
remarks on this example? Later Major Evans procured two
perfect specimens of what appeared obviously the same species
as that just referred to. These were both obtained in Upper
Burma (the Ruby Mines and Yamethin District). These examples
were remarked upon by Major Evans in the Bombay Natural History
Journal® and he expressed the opinion that the specimen agreed
with Mr. Boulenger’s description of the type-specimen.t

Head of Simotes splendidus, nat. size.

As Major Evans does not describe his specimens, and Upper
Burma is so far removed from the Wynaad, I think a further des-
cription and figure of Dr. Annandale’s lately acquired specimen
may serve to clear up any doubt in identity.

L Pyoc. Zool. Soc., 1875, p. 231, and plate xxiii.
2 Bom. Nat. Hist. Journ., vol. xlii, p. 537.

3 Vol. xvi, p. 362.

¢ Fauna Brit, Ind., Reptilia, 1890, p. 3l10.



106 Miscellanea. [Vor. II,

Length about 2 feet (stiffened by spirit), the tail 3} inches
Costals two headslengths behind head 21, midbody 21, two heads-
lengths before vent 17. In the step from 21 to 19 the second and
third rows above the ventrals coalesce on the left side, and the
third disappears on the right side ; in the step from 19 to 17, the
fourth and fifth rows above the ventrals coalesce. The last row
is not or barely enlarged. No keels and no apical pits. Ventrals :
169, angulate. Anal entire. Subcaudals: 41, divided. Rostral:
in contact with eight shields, the sutures made with the anterior
nasals rather largest; portion visible above equals its distance to
the frontal. Internasals: four, subequal,-in a.transverse series,
the median projected backwards so as to separate about two-thirds
of the length of the preefrontals. Preefrontals: a pair; the suture
between them about half the prefronto-frontal suture ; in contact
with median and lateral internasals, postnasal, loreal, preeocular,
supraocular and frontal. Frontal : touches six shields, the sutures
made with the supraoculars largest, about one-third greater than
those with the parietals, which are the smallest. Supraoculars :
length subequal to frontal, breadth two-thirds frontal. Nasals :
divided in contact with 1st and 2nd labial by equal sutures, the
posterior subdivided into two superposed parts; the anterior is
much the largest; the nostril occupies the upper two-thirds of
the suture, the suture runs to the 2nd labial. Loreal : one, height
rather exceeds length. Praeoculars: two, the lower small and
cuneate, wedged between the 3rd and 4th labials. Postoculars :
two. Temporals: two, the lower in contact with the 6th and 7th
labials. Labials: eight, the 4th and 5th touching the eye, the
6th and 7th largest, and subequal. Infralabials: five, the 5th
largest, broader than the posterior sublingual and in contact with
the scales posteriorly ; the suture between the first about half
that between the anterior sublingual fellows. Anterior sublinguals :
longer than posterior. Posterior sublinguals : touching the 4th and
5th infralabials. Colour: light stone colour with sixteen large,
dark dorsal marks, indented before and behind vertebrally, and
midcostally. In the latter region the indentations sometimes
meet, and detach fragments. These marks are well defined with
darker margins. A pale vertebral streak, and a pale vertebral
supracaudal streak. Head obscurely mottled above. Belly whitish
with somewhat obscure, lateral, dark roundish spots with a tendency
to be distributed on alternate ventrals. Tail beneath ‘whitish
unspotted. ’

It i§ very unusual for the suture from the nostril to run to the
2nd labial in land snakes. It does so in the genus Callophis, but
I cannot recall another instance. In the sea snakes (Hydrophiidee)
it is :che rule, and has very few exceptions.
be Sol‘he head was badly damage.d, so that the head outlines may

mewhat faulty, but the relationship of shields is accurate.

F. WaLL, Major, 1.M.S.
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INSECTS.

CorrECTIONS TO No. IV (Limnophora AND Anthomyia) OF
“NoreEs ON ORIENTAL DIPTERA ™ (Rec. Ind. Mus., i, p. 381).—
My Limnophora himalayensis, described on p. 381 of the first
volume of these Records, is a Spilogaster, the arista being distinctly,
though rather shortly, plumose. The figures 3 and 34 in pl. xv
(Joc. cit.) become incorrect, in consequence of the omission of this
character.

A second error of mine occurs in the description of Anthomvia
bisetosa, Thoms., in which the arista is stated to be bare, whereas
it is shortly pilose, as described by the author. Figures 4, 4a, 5
and 54 become correspondingly incorrect.

. The new Palxarctic Catalogue confirms the synonymy of
Anthomyia lobalis, Thoms., with Limnophora tonitrui, Wied.
(Anthamyra id). Anthomyia illocata, WIk., is retained in that genus
in the new Catalogue.

E. BRUNETTI.
CRUSTACEA.

‘A NOTE ON THE ISOPOD GENUS Tachea.—When lately describ-
ing Tachea spongillicola, sp. nov., an Isopod found by Dr. Annan-
dale in the canals of a freshwater sponge at Calcutta (Jowrn. Linn.
Soc. London, vol. xxx, p. 39, 1907), I unfortunately omitted from
the list of known species of the same genus all mention of Tachea
lacustris, Max Weber, published in 1892 (Zool. Ergebn. etner Reise
in Niederl. Ost. Ind. vol. ii, p. 55I). Professor Max Weber has
now very kindly given me the opportunity of comparing his species
with my own, and agrees with me in thinking them distinct, though
closely related. His species has the seventh joint of the maxillipeds
distinct, and the sixth joint of the first gnathopods long and narrow.
It was taken in Sumatra, from the Lake of Singkarah, at a height
of 362 metres above the sea, where it lodged, together with Rocinela
typus, Milne Edwards, on the skin of various Cyprinoids.

T R. R. STEBBING.

THE HABITS OF THE AMPHIPOD Quadrivisio bengalensis, STEB-
BING,—This interesting species is very abundant in the brackish
ponds at Port Canning. An active swimmer, it shelters itself
during the cold weather among grass-roots overgrown with sponges
and amidst the filaments of green algze, while in summer it buries
itself in the mud at the bottom of the ponds, from which, how-
ever, it is very easily aroused. _

As regards oviposition, which takes place in winter, it is gre-
garious, a favourite nursery for the eggs being the cavities in living
sponges (Spongilla alba, Carter), in which several individuals may
often. be found keeping joint guard over a mass of small white eggs.
No nest is built.

N. ANNANDALE,
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MOLLUSCA.

NEW VARIETIES OF Nanina berlangeri AND Corbicula flumin-
alis, MULLER, FROM INDIA.—

1. Nanina berlangeri var. globosa, Schl.

Diagnosis.—This form differs from the type by its small size, and
more globular shape.

Dimensions.—Specimens all about 20 mm. in height and width.

Locality—Neighbourhood of Vellore (North Arcot) in the Madras
Presidency [coll. mihi].

2. Corbicula fluminalis, Mill., var. holstiana, Schl.

Diagnosts.—This form is decidedly more arched than Corbicula
fluminalis, of which it is certainly a variety.

The examples have a striking resemblance to Corbicula syriaca,
Miiller, which I possess from Homs (Syria), but the specimens are
very large, etc.

Locality—It was found in company with Limnea stagnalis, Linné,
at Hoti-Mardan, near Peshawar, in the North-West Frontier
Province of India, by Miss Holst, M.D., in whose honour I
name the form.

HANS SCHLESCH,
January 10th, 1908, Copenhagen.

ENTOZOA.

RECENT ADDITIONS TO THE COLLECTION OF ENTOZOA IN THE
INDIAN MUSEUM.—Specimens of the following species have recently
been added to the collection, and have been identified by Dr. von
Linstow of Gottingen :—

CESTODES.

Cuttotenia bursaria, v. Linstow (Spolia Zeylanica, vol. iii, p. 184 ;
pl. ii, figs. 39, 40), from the intestine of Lepus
ruficaudatus ; Songara, United Provinces
(R. Hodgart, Ind. Mus. Colltr.).

T'@enta polycalcaria, v. Linstow (Centralblatt f. Bakteriol.
Infectionskrank, xxxii, p. 532; figs. 1-2),
from the intestine of Felis pardus ; Dhakna
Bagh, Nepal Terai (R. Hodgart, Ind. Mus.
Colitr.).

Solenophorus megalocephalus from the intestine of Felss bigris |
Oncha Gaon, United Provinces (R. Hodgart,
Ind. Mus. Colltr.).

“ Certainly a pseudoparasite from Python; the

tiger must have eaten a python shortly
before.”
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Pterocercus spp. (larvee), from the mesentery of -Dendrophis pictus,
from the intestine of Bungarus fasciatus,
from the peritoneum of Tropidonotus pisca-
tor, and from under the skin of Coluber
radiatus (all collected by Major F. Wall in
Assam).

‘“ The Pterocerci are larva, probably of a species
of Bothriocephalus ; the sexual forms of
these species in snakes are perhaps to be
found in large birds of prey.”

NEMATODES.

Ascaris attenuata, Molin, from the intestine of Python molurus ;
Kichha, Naini Tal district, United Provinces
(R. Hodgart, Ind. Mus. Colltr.).

Ascaris ? mystax, Rud., from the intestine of Felis pardus, two
imperfect males ; Dhakna Bagh, Nepal Terai
(R. Hodgart, Ind. Mus. Colltr.).

Ascaris spp. (larvee and immature forms), from the stomach of
Bungarus fasciatus (Major F. Wall, I.M.S.),
from the stomach and mesentery of Tropi-
donotus piscator (Major F. Wall, I.M.S.),
from the mesentery of Otolithus maculatus
(I. H. Burkill), and from the body cavity
of Dpysalotus alcockii from 705 fathoms
(Indian Marine Survey).

Kalscephalus willeyi, v. Linstow (Spolia Zeylanica, vol. i, p. 99 ;
pl. i, figs. 14-18), from the stomach of
Bungarus  fasciatus ; Dibrugarh, Assam
(Major F. Wall, I.M.S.)

LINGUATULIDA.

Porocephalus brotali, Thunb., from the outer wall of the stomach
of Bungarus fasciatus; Dibrugarh, Assam
(Major F. Wall, I.M.S.).

POLYZOA.

A suB-rossir, PoryzooN FrROM CALCUTTA.—In the Records of
the Geological Survey of India, vol. xxi, p. 175, Mr. E. Vredenburg
describes briefly an oyster bed discovered under one of the streets
of Calcutta. Several molluscs were found in this bed, all of them
belonging either to freshwater species or to species still found in
brackish water in the estuaries of the Ganges. Some of the oyster
shells were incrusted by a Polyzoon, which was diagnosed in the
Museum as a species of Lepralia. A fragment was submitted
through Mr. R. Kirkpatrick to Mr. A. W Waters, who reports
upon it as follows :—

““Zoarium is in places in two layers, and from the fragment
it looks as though there may have heen two or more layers,
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Zocecia irregularly quadrate with large pores over the sur-
face ; the zowecia are divided by raised ridges; the aperture
is surrounded by a thick border with an elevation at each
side and one below the aperture. Triangular avicularium
to the side of the aperture, but only to a few zocecia.
Ovicell raised, globular, with a small sunk area perforated
by a few large pores. _

This is in many respects like Lepralia (Escharoides) occlusa,
Busk, but the zocecia are much smaller and the avicularia
have a different shape. The oral aperture is similar in
shape, but smaller. The ovicell is qute the same.

Possibly it is a marked variety of Lepralta occlusa, or an an-
cestor.”’

CORRECTIONS AS TO THE IDENTITY OF INDIAN PHYLACTOLZMATA,
—In a recent note on a Lophopus from the Kumaon Himalayas
(Rec. Ind. Mus., i, p. 145), 1 named it L. lendenfeldi var. hima-
layanus. Having now had an opportunity, thanks to the kindness
of Mr. R. Kirkpatrick, of examining a co-type of Ridley’s Aus-
tralian species, and having found numerous examples of Hyatt’s
‘“ Pectinatella  carteri in a lake in the Western Ghats of Bombay,
I am convinced that the Kumaon form is not specifically identical
with L. lendenfeldi but allied to Hyatt’s species, which I still see no
reason to separate from the genus Lophopus. Whether * himalaya-
nus ”’ is a temporary phase or a local race of the latter species it is
impossible to say at present, but the statoblasts of my specimens of
the Kumaon form without hooks are certainly mature. Another
identification in my former paper on the freshwater polyzoa of India
(Journ. Astat. Soc. Bengal, vol. iii, No. 2, 1907, p. 88) proves to be
incorrect, viz., that of Plumatella repens of Linné. What exactly
was the form originally so named is a little uncertain, but it is im-
possible to regard as absolutely trustworthy any identification in the
genus Plumatella that is not vouched for in Allman’s monograph
(1856), unless the species has been described since that date. In any
case, the common species in Calcutta is not, as I formerly thought,
what Allman calls P. repens, Linn., but P. fruticosa, Allman, which
Kraepelin regards as a variety of his own P. princeps, but which
seems to me to be a constant and distinct form worthy of specific
rank. I have not found the true P. repens according to Allman
as yet in India. The examination of a considerable number of
European specimens, which I owe to the kindness of Dr. F. Harmer
and Messrs. R. Kirkpatrick, W. Evans and C. F. Rousselet, and of a
great deal of Indian material collected by myself at different seasons
and in different conditions, convinces me that a safe distinction be-
tween the two forms may be based not only on the proportions of
the statoblast but also on the shape of the stomach, a feature well
shown in Allman’s beautiful plates. P. fruticosa occasionally enters
into an * Alcyonella ”’ phase in Calcutta, and changes into Allman’s
P. coralloides when surrounded by a freshwater sponge.

N. ANNANDALE.
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PROTOZOA.

NOTES ON A PECULIAR FORM OF Ewglena.—This animalcule
occurs in large numbers in the tank at the Shalidmar Gardens,
Lahore. It forms a continuous layer on the surface of the water,
giving it a deep red to greenish colour. In places exposed to
direct sunlight the colour is usually deep red, while in shady places
it is greenish.

The animal is characterised by the presence of numerous deep
red granules in the whole of the body. The granules are quite
distinct from the endoplasm, and, if the body of the animal is
ruptured by a slight pressure on the coverslip, they are scattered
about in all directions. They are in all respects like the eye-like
pigment-spot, but smaller in size. It is difficult to see the inner
structure of the animal clearly on account of the presence of these
granules.

Examined with the {;-in. oil immersion lens, the"ectoplasm
is seen to be striated at the margins obliquely, but the ordinary
magnification does not show these striations. The green colour
of the endoplasm can usually be seen without any difficulty in the
living animal, but it can be seen much more easily if the body be
ruptured by pressure, when the endoplasm comes out in the form
of small, round, uniformly green globules, and the red granules and
the paramylum bodies are scattered about.

- - In the free-swimming condition the animal is highly plastic,
assuming various shapes very rapidly. In its elongated state it is
generally cylindrical (sometimes oval owing to the posterior-part
heing larger than the anterior) ending posteriorly rather abruptly
in a small tail-like process which is generally hyaline, but may be
coloured like the rest of the body. The anterior extremity is.
bilabiate, one tip being larger than the other. The flagellum arises
out of the mouth and is equal in length to the length of the body.
The body in the elongated state is 34s to z%s of an inch long,
the breadth being one-fourth of the length. The large bright red
eye-like pigment-spot is situated anteriorly a little behind the
mouth. The vacuole is close to the pigment-spot, a little behind
and to one side. The paramylum bodies are numerous and of
various sizes. The largest have the size and shape of human red
corpuscles. They are biconcave or flat round or slightly oblong
bodies. The endoplast is very indistinct on account of the red
granules.

When the flagellum is present the animal moves forward very
rapidly, but when it is lost, as is frequently the case, the forward
movements are very slow, The euglenoid movements in both cases
are very active.

In the encysted condition this animal resembles Euglcna tuba,
Carter, ‘very greatly, the encysted form being like a flask. It
differs from that species, however, in that it does not form any
mucilaginous network, in the tubular meshes of which that animal
is met with. The Lahore Euglena forms a flat homogeneous layer
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on the surface of the water. The neck of the flask-like cyst, more-
over, is never so long as in Euglena tuba.

In the description of Euglena tuba given in Saville Kent’s
Manual of Infusoria (part iii,- page 385), it is -stated that the
motile and the encysted forms were not observed together, and
that on account of the peculiar'shape of the encysted form it was
doubtful if the two forms belonged to one and the same animal.
I do not know if the two forms have been seen together since then,
but in the present species the motile animals were seen many times
by the writer coming out of the temporary encystment. In fact,
empty round or flask-shaped bodies can always be seen lying here
and there near the free-swimming animals, and the escape of the
animals can be easily observed by keeping the water containing
them for a few hours in a closed vessel. The animals may come out
of the encystment while it is round, or may come out when it has
assumed the flask-shaped form. In the latter case, the animal
never comes out through the mouth of the flask, nor has it ever
been seen by the writer coming out of the side opposite the mouth;
it appears always to get out laterally. The wall is ruptured on
one side and the anterior end of the animal with a small flagellum
projects forward. Gradually the whole animal passes through
the opening. For a short time after coming out of the encystment
the movements of the animal are very slow. At one time during
the escape of the animal, it appears to be divided into two equal
halves by a constriction in the middle caused by the narrow open-
ing. In three or four minutes the whole animal is out. The
mouth of the flask is always striated, but the neck and the body
are quite homogeneous and transparent.

When the encysted animal is exposed to bright daylight, the
red granules come to the surface, and thus the individual animal
and the whole surface of the water have a deep red colour. In
shady places the red plgment is collected at one end of the body
and the remalmng part is perfectly green, and the, colour of the
water, therefore, is greenish.

The animal greatly resembles-- Euglena tubg, Carter. The
chief points in which it differs from the latter are—

I. The presence of the red granules.

2. The absence of network in the encysted condition.
3. The smaller length of the flagellum.

4. The smaller length of the neck.

Sziv Ram KasHvop, B.Sc.

Assistant Professor of Biology,
Gout. College, Lahore.



