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Campsomeris ceylonica i 358 Cerint o4
Caridina fossarum 227, 230 Tapicata : 03
gmci_llimu : usergn teompacta et 03
ﬁracﬂirosms 22 cumenoides o

ovit v 230 javana o

|zvis 220, 230, 282, 283 metallina 04
longirostris 255—257, 264, 269 tobscura 04

nilotica w211, 235—283 trinotata i m

Fvar. bcng.‘nlcr}sis ’.’(l 1,257, 30l villtigcr.'n Whae G

230, 263, 205, 270 criodaphma pulchella 324, 320

#yar. brachydactyla 2517, (‘(-.smdc.[: p % % : ‘loh{

230, 262—20y4, 209, 277 | Charaxes 285

var. gracilipes 257, 238, | echa 283

201, 204, 2066, 268—271, fabius 283

: 280, 281 ' traidhaka ... 285

vitr, longirostris 250, 257, ’ Chevreuxius 120

. 254, 201, 2064, 203, grandimanus i
208—271, 277 | tChlamys andamanicus =t 304

vir, minahassa 257, 2309, Chordodes .. 113 114

205, 200, 271, 281 Fammandale S

Byvar, natalensis 2357, 238, teiglio-tasi “"

202, 263, 270, 275 figuliformes L g

var, pauciparit 250—238, hguligerus ”4

201,263, 275 moluccanus I 4

var. wyckit 257, 250, 205, siamensis : |:f

\ N

11§

— .
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Chrysididae vel 347
Chrysis angustata 348
bengalensis 349
cupreiventris ... 348
cyanurum ... 349
fuscipennis ... ws 348
.indica w349
. lusca e 340
.. mendicalis w347
i nitidula ) 348
obliterata ... 348
oculata oss 349
orientalis ws 340
.. sarakhsensis ... os ¥ 348
triacantha ... w348
Chrysogonops o 287
bre\ icellulus 300
naLeus OO0
Chry somcrdg‘ 4nl—§oﬂ
Chrysopila guttipennis Rer N2
anopyga 420, 434
lupina 425, 436
maculipennis e 435
Chrysopilus 417, 423—420, 435, 436
“fal opictus 426, 428 420, 433435
aureus e 431
correcta e 435
correctus 427, 433, 435
decisus e 424, 428, 435
ferruginosa 425, 428, 432, 433
ferruginosus . 425, 427, 430
Hrater 428, 431, 433, 430
guttipennis 426, 420, 435
impar 424, 427,435
insularis 428, 433, 435
Huctuosus 426, 430, 433, 430
lupinus ore 427, 430
maculipennis 420, 435 |
tmarmoratusq26, 420, 433, 434 430
sauteri ves 427, 431, 435
tsegmentatus 427, 430, 431, 433
434, 430
simplex - 427, 433—4335
fstigmn w428, 432, 430
stylata w435
stylatus s 427, 435
table of Oriental species .. 426
tunicolor 428, 432, 433 430
vacillans 427, 435
Chrysotoxum e dan s
feitronellum 00 |
tsexfasciatum ... 89, 91
Chunra ‘ . 136
tgigantea . oo 130 |
puncticosta ... 130
Chydorus sphzericus . 324, 327
Cicindela alleni 409
catena oo 410
crassipalpis. ., 410
tHefroyi 400
limosa . 400, 410
nivicincta) ... 409, 410
tetragrammicae i 410

' Cicindela vittigera ..,

westermanni
Cicindeline 3
Cimex
ciliatus
columbarius
lectularius
macrocephalus...
pipistrell: 5
rotundatus

Cimicidz .
Cittotzenia bursaria
Cladiscus sanguinicollis

sp. e, 22389
Cladocera 327, 340, 341
Clathurella malleti var, nivea ».. - 192
Tselli e 193
Cleride 387, 388
Clythra suturalis 402
Clytra insularis e 403
lefévret s 403
VAL seni) I3
occipitalis e 403
orientalis o sust 403
succineta 25 e 403
Cocadumus st I54
Codionus ereTANS
chlorizans ... iy 488
Cceelenterates e 300
Cerlidia ois St TS,
albipes R
albisigna Sy s T48
aurulenta ... e I351
brevis e s 150
canifascit .. aia 140
cuprarii Gl BT
dirigens o e 149
diversa - s 140
dorsimacula ,,, a1
dubia Sop aiss 1 IS0
guttata Rk e G
guttivena 5 o 149
uttulosus ... w150
inscripta siv 149
leucomelana ... s 150
lutefascia. .. w140
maculiceps ., e 150
marginifrons ... we 148
pardalis o 148
picea s 1149
punctivena ... e W T40
roseifascia .. e 130
rufivena el 140

selecta s I50 X
sexguttata .. s 150
var, terminalis 150
subapicalis s 150
subnotata ... o 140
testacea we 130
unifasciata e 140
verticalis e s 140
Colasposoma affine ... et 405
cieruleatum o 405

l’:lg’q‘
409
410, 411
400—412
3 154
153, 155
154 155
153—155
153, 154
154, 155
I53—155
154
SR ST OB
387

e
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Page |
Colasposoma nitida ool 405
ornatum F SO
Colsa e S AR
costestriga see ve 13l
tmatanga . e 134
Coluber radiatus e 109
+Columbella suavis ... w105
Comastes ve 457
pulchellus ... oo 457
Comptosia 456, 486
aurifrons ... we 486
bicolor ... e 486
brunnipennis weit 450
Considia  *** it =132
cavata £ vt a2
nitidula ) vy D-X32
oblonga 132
transversa ... LN IET
t Conus edwardi s 1ty (190
zonatus e 1QO
Copepoda we 310,324, 341
Copeus labiatus X it
Coptocephala dubia ... aver 400
Corbicula fluminalis .., e 108
*var, holstiana 108
irawadica ., 48
tsylhetica ... e,
syriaca we 108
Corethra asiatica TSR |
Corethridie 287—302
Corophiidze S TG
Corynodes andamanensis o L 1405
“ andamansis "' 405, 406
X bengalensis ar 408
Cosmoscarta borealis T ag T
tCrabro annandali SR
melanotarsis w350
#Crassatella radiata var. obsoleta 2053
Crioceris quadripustulata s oy
Criorhina 87
t(?) dentata o 87,88
Criorhina g 88
Crustacea o 0107
Crypsithyris o 390
tspeliea ... < 300
Cryptocephalus analis RO 7
colon T
interjectus e Job
var, A 407
B 407
Culex 287, 203

fatigans e 208 |

fuscocephala ... ST RN,

gelidus ggg
microannulatus 287, 297
mimeticus e a0y
+minor sver 1208
sitiens , 287, 208
tigripes aes e 208
vishnui 287, 207
Culicidz “ee 287—302
Cyclopidze e 341
Cyclaps . e 340

Cyclops serrulatus

Pﬂg‘(

324 323

strentis 324, 325

. var. lacustris 325

viridis 324, 325

Cyllenia ... . v 487

(Anthrax ?) aberrans ... 490

afra w490

.globiceps ... w487

Cyprinoids w107

Cyprinotus congener ... e 332
D

Dabrescus o 145

costalis ... 140

ineffectus ., 1435

lretisigna. ., 140

metallicus .. 145

nigrilinea 140

remotus 143

Daha .. 131

arietaria 131

tkuchingensis ... we, - 131

Danio e 123

albolineatus e 120

tannandalei .., we 125

dangila w120

spinosus veas 120

Daphnia longispina 324, 330

var. caudata 330

Dasyceroclerus, sp. 388

Decapod Crustacea 211, 255

Deineches
tsimioides _,,
Dendrophis pictus

. 3
o 83, 84

L 100
Desvoidea v 287
fusca w203
obturbans we 203
_ \ var. fusca 203
Diamysis : Wi 2%
Diapromorpha dejeani (501403
melanopus 404
pallens 404
turca 403
) _var, HA 404
Diaptomus paulseni .., 324, 327
Ttibetanus.., 324—3’;,
Diaschiza exigua ‘;0
semiaperta ... 319
: taurocephalus 310
Dicerobatis 176 .-.)
eregoodon 179' ,é‘:
fthurstoni s
Didea B
fDideoides i I
tovata ., e 24
Diestrammena annandale * 3h 55
unicolor j2re 39
Diglena catellina P P 43
#Dinda 14
maura AR
Dinocharidze R
Dinocharis pocillum e L

e 319



Vil

pﬂgc
Eristalis tenax 71—73
var, campestris 71
tortuosus ... 70
ursinus 70
Estheria davidi e 309
Eucharimyia dives ... 457
Euchlanidz L 20
Euchlanis dilatata .., 20
Euclovia i waenn 120
fconvexa ... e 1 LB
okadz w120
tEucypris minuta we 310, 324, 332
ttibetana ... * 324, 330, 33!

Euglena a1t
tuba 111, 112
Eulais megalostoma .. 340
ibetana . % 324 339
tEulima balteata : 109
Eumenide . Prat Sa380
Eumerus e 76, 77
argentipes ... 76
argyropus ... we 70, 77
‘tnepalensis ... 70

Eurete by 21, 23, 2

‘fannzmdalei NS i
erectum 24
var. mbulnfcrum 24
Euretide ... w21, 24
t+Euryalona :mn:mdalel 324, 328
I un:\uh\ e oL ST
+Eusimonia rLlCrlpC‘S T 241, 247
turkestana 247

Exoprosopia 437, 438 4431 447, 454 435+
R e 0

solitus

LPage
Dinomachus sy v ¥28
tusus S 2
marshalli voes 128
+Diplodonta insulsa ... Cyie Ly
Diploptera ... s 350
Dischistus ... Rxe een - 488
fresplendens 458, 451
$Doda DR vV
Haudata Ao TS
Donax incarnatus il 1208
tnuxfagus 207
ttiesenhausenti s 208
tirigonalis ... . 208
Dorylaimus 314, 315
stagnalis ... 314, 315
Drillia digitalis sost 101
cX-’l.‘ipCl’-’ll.’l e bee 192
tHraga o b
tsikesi s T OT
Dryopoides ... we 110
Dunhevedia crassa .. 324, 327
Dysalotus alcockii w100
E
Fetoprocta ... v 11, 19
Elachistide ... o300
Elasmognathus s NI 27
helferi X 127
thewetti e 27
Elephias indicus 303
Elis cevlonica e 352
prismatica 352
Ellampus timidus e 347
Entomostraca ve  309,.323;:341
Entoprocta . s T4 X510
Entozoa 108
Loscarta 131
antica Ve 132
borealis 131, 132
cos I3r, 132
ferruginea ... 132
rufa 132
subdolens o 13
Ephydatia fluyiatilis 300, 307
mdica 25, 26, 157
meyeni 300,307
mitlleri \UO 307
Eriozona ¥ 50
analis 57
truficauda’ o 30
Eristalis 54, 08, 70, 71
cognatus v 7T
dimidiata N)
( Eristalomyia) sapphu ina 70
hln‘l-’ll-l)u\slb : 70
mtricarius 7n, 73
orientalis ... 70
Saxorum OO
semicirculus ... 70
sepulchealdis .. OO

7!

albicincta o 440
albida ... 347, 406
alexon 145, 447, 466
tannandalei 143, 469
antica ... vl 485
audouini ... 441, 464
auriplena 445, 447, 400
bagdadensis o 483
basifascia 447, 406
bcng'\lcn sis RO L
binotata .. 437, 444, 445
“bipunctata'’ , 345
brahma 440, 448
czeruleopennis ST
chrysolampis 439
collaris 437 4445447
dedecor w485
disrupta R L
doryca e 441

tHlammea 44 447, 405, 400
tHlavipennis 444 H7 405,

400
(7 )fumipumis w2480
lu>upenms o 4.?9
(?) ignifera 45‘(_,
(7) insularis 80
insulata 444 440, 347
JAVATIL e 145
lar 30 b 447



+ Exoprosopa lateralis
tatipennis
leuconce
lugubris
(?) meigenii
melena
nubeculosa
obliqua ...
octonotata
olivierit ...
pauperi ...
pennipes ..
tretrorsa ...
satyrus
semilucida
smgulans
stupida ..
tantalus ..,
tricolor ..,
tristis
(?) umbra
(?) undans
vitrea ..
(?) vitreicosta

F

Farrea ; A
occi \ar. foliascens
laminaris

Felis gar-du:, .

Li
Fenithicola funestus
Fish
Fossores-
Fulgoridie ... Vil

G

306

Galeodes -
afghanus ..,

Vit

Page

+43 Hsa 407
5 H70 404
W gy

e i8S
w489
485
483
442
e 446
e 488
485
43 7

443, 468

440

4471 466
485

439
455
439
489
489
H7
459

24
24
24
108, 109
ie 108
s ) % 388
300, 311, 341
S T
e L 120

wer

2406
246

180 -

-agilis 241, 242, 246 |
fannandalei i iaqs
araneoides ., 243, 247
taulicus .. 241, 246
auronitens T
bacillifer 243—247
. caspius NS G
tehitralensis 243, 247

“sub-sp.

pallescens 24y
Gtrinus G 242,243,240
var. nigripalpis = 243
darius FE 7
fatalis Vo 243
+festivus ... 242, 246
+fischeri oo 241, 244, 246
.ndicus eee 243245, 247
obscunor w244
macmahoni .. 241, 246
nigripalpis « 243
orientalis see 240
pococki o 243

Pu
Galeodes schach . .., 2ﬁ
truculentus ... e 242
Gammaridea it 11y
Gastrotricha 309, %IO. 22, 323
Gelechiadae e e 300
Geron A 417, 439
hrgeuufrons 439, 482
nustrlalns . 439, 483
simplex e 5
+Gibbula aphcnn A 53 ff,?
feaeni o . 201
2 pheedras el 201
Gordiidz 113, 313, 316
Gordius o 115, 3 17
aéneus CEDR § &
dorize A
fulgur v ng
aron:e e e 110
zavattarii .., vee 117
tGorytes icariiformis .. o 356
+Gottonia andamanlm X .._., 3(,
Gracilariad:e ';)s
Grandidierella i o 120
thonnieri S RN
. mahafalensis 19—122
Graptomyza 63
duodecimnotata ... - g6
longirostris g (,‘;
var, duo. %
decimnotata 63
tsexnotata o 6%
ventralis 6\2
Gynandrophthalma crassipes ... o>
pe ﬂhd.l 404
(.)pomnz (" 143,498
tGyrineum wilmeriana 500105
H
fHabropoda krishna . v 300
may,ulll e 300
radoszkowskii v 4307
Halictus albescens ... ve 300
buddha S ahT
calceatus ... we 362
constrictus .. w360
fdei hobus 161
qucrpt ennis ... 3 .’\‘”
tparis o 361
Tpolyctar ... <k 360
senescens 59 )
subopacus ... s 32.'.
vishnui sos w361
tHaminea callosa ... S i
Hecalus vee o 1 :
parvus |4§
paykulli : 5
Hedy r‘hrldmm wroughtoni ]
Helice dentipes -
Heliomyia ... 4,.'" L2
ferruginey ,,, " 435 (7)
425, 430



Page

Helophilus ... vee 64, 63,
taénus ... 63, 66, 68
‘albiceps ... . 635, 69
bengalensis 64, 66, 69, 70
caudatus ... - 63, 67, 68
celebes e ()5, 4

conclusus ...

CONSOLS oo +es 60, 6
curvigaster e 03, 65
doleschalli 03, gS, gg
NSignis ... ... 63, 68
mcagt-)'l\eucus 063, 66, 69
notabilis o 63, 68
pendulus ... 08
pilipes ... .. 03, 68
quadrivittatus 05, 66, 6g
ftuberculatus 653, 67,68
vestitus ... + 03, 68
Hematosiphon 7 sse  RXSH
SHemicardium hystrix var.
brevispinosa s 200
Heriades parvula vee w306

tHerpetocypris smaragdea 324, 330, 337 .

tstewarti 324, 333 314-
338

Helerogastrinze o esv) E28
Heteroptera 127, 154
Heterostylum ST
Hexactinellida 21
Hilda 2 SRS Y20
tmalayensis . o 129
undata sl 320
Hislopia lacustris yos . 08
Holopyga indica e 347
Homoptera .. oyl L1206
Hulcccnt('omu.l pawdotxm.xla 201
|| rdra “es . J10—313
II) drachnida 323, 339
Hydra fusca 311—313
grisea . B 2
ohgnuh : TSI
orientalis 312, 313

rhaetica pee ol OV} 3TLE812

rubra e wee 312

spp- e

\'irldh 313
Hydrophiida ves 300
Hyperalonia 43/. ;S 142, 450, 491
albicincta 440, 443

argyura ... ver 42

aurantiaca 440, 443, 400
chrysolampis 4390 H3
combinata e 440
confirmata w430
demonstrans 439
devecta ... 441—443, 462
dives S 439, 443
doryca 441, 443, 402, 403
flaviventris 41, 443
fllsup(nnu, 439, 443
WX i e 439
(") nuhul.l 159
Alifascia v 440

w63, 69 |

Page
Hyperalonia obliqua ... 442, 443
cnumaus 441—443
(?) pulchra e 489
- purpuraria o 430
(?) rufescens wes 480

salyrus 440, 441, +43. 463

sphinx
suffusipennis 440, 443, 46-
tantalus 437—439,442, 443
tristis 430, 413

|
lassus (2) angulifer ssart uZS0.
laticeps v ses 236
mlldulu:- ohe ool K30
niveosparsus vee) 130
Icaria e . sevi 2350
Idiocerus veo 135
adustus ... we I35
laticeps ... oe 130
nitidulus ... o 136
(?) punctatus we I35
Insects e v 107
Irene o 14,715
| ceylonensis . ... 13
Isopoda o 107

Issinze 353 s 12

Isthmia e
Iswara luteus A5 2
Ixalus annandalei ... e 303
cinerascens .., s 1305

J
]:usajda: i B 13
assinze 145
assus . 148
albipes oo v 150
albisigna e 148
(7) aurulenta ... RS €9
brevis oo 98 180
canifascia o 140
dirigens o 149
diversus 149
{?) dorsimacula veo! 150
ubia 15 v 7150
glabra =5 s 18
guttatus we 150
ttivena 149
undm:ms avs s H1g8
inscriptus e 14O
leucomelana ... o WA5D
luteifascia s sk 2340
maculiceps ... AL 150
nervosus o8 FESS 18
pardalis ) w148
plceus e we 140
puncu\cna e vos 149
IO\CI‘."IMJH 1232 e 150
rufivena . 149
subapicalis I v 150



e

Page
Jassus subnotatus »ss et 140
testaceus . we 150
verticalis oo 140

K .
Kalicephalus willeyi ... e 109
+Kellia mirabilis o el 2205
Kolla e puess bobilg
insignis soe Y
polita osort sl

L

Labidostomis cummingi 402, 403
humeralis e 402
Leander carinatus ... e i 220
hastatus ... SR 20
japonicus ... e 220
longirostris ... s 220
sp. 211, 220

styliferus. ...

® lenuipes - .. 220—222

Ledra parva.. _ .. SO TS
Leicesteria ... weers 287
tapicalis ... e 201
longipalpis ... wsf 202

Lema mandarensis ... 2 401
Iepidanthrax e oI, 24T
Lepidoderma squammatum 322, 323
chidopler:l 300
Lepralia e 100G
(Escharoides) occlusa .. 110
leptide 417, 430
Leptipalpus ... oo 417, 425, 435
ferruginosa AR L1

flaveolus ... oot $AZS

Ffulvidus .. EATAERY

(?) waigiensis 423, 435

Leptis - 423—420, 434
albopicta 428, 435
tapicipennis .. 423, 434
decisa e 424, 428, 435
“dichroma ™ .. sise | 417
ferruginosa ... 425, 436
impar ... 424, 435
marmorata ... 420, 436
“pallidus'' . Gite, 433
punctum (7) ... 431—433, 436
uniguttata 424 434

tLeptothyra solida ... e 200

Lepus ruficaudatus ... ke ER08

*Leucozona lucorum ... a5 57

FlLimnza simulans ... v 46, 47

stagnalis ... p08

Limnophora e trs A TO7

himalayensis 107

. tonitrui e 107

Linguatulide «» 109

I.ilugc:llinc Foraminifer 23

Lophopus 110, 173

carteri = aer 171174

var, himalayanus 710

) Page
Lophopus crystallinus w172
‘I;imgilayanus 171, 172, 174

eringi ... ST
%endergfcldi 110, :;g
var. himalayanus rro
Flora oss 59 e |
inclyta oo eee 131
Loxosoma ... »33:4,210
il.oxosomatoides w14, 16, 10, 30
teolonialis T4—17
tLucapinella gaylordze it o)
Lycastris 85
albipes «e 85, 80
tAavohirta ... . 85
Lygzide ... v. 128
Iynceus guttatus * ... ave 3285
Lyroda formosa S i bt
Lysiosquilla 31, 32

M
Macellopalpus s 425 433
faveolus 425, 435
Hulvidus 424, 425, 428,
i 435 436
Macropsis ... v 233, 236
torientalis ... 236230
slabberi ... 233, 236-238
+Macroschisma elegans o 203
Macrothrix hirsuticornis 324, 320
Mammals ... s 203
+ Mangilia andamanensis T
texasperata e IG2
tobtusa ... seve 197
Mansoniit ... 55s wie 301
uniformis ... w300
Mansonioides e 301
annulifera P (1
Manta birostris we 176
 Mantis ' e 113
T Margarita ponsonbyi o 201
tMastigocerca auchinleckii = ... 318
bicornis i BTG
Matla oo 42
: bengalensis ... e 42
Megachile albifrons ... e 3065
lanata oo 303
nana. e : 305
umbripennis e 303
Megalophrys st 305
montana 3.,:3
parva .. W A %hE
Megaspis .. o /l,3 4
ch'r_?'.fopygus 72
crassus 72
“errans aee S
sculptatus ... “' S ;'t
;:-tlb‘e of Oriental species 72
ransversus

zonalis .. 73074
FMelana charon 34 73
texpatriaty M SR
tmultisteiat S, g

e 106



Page

Melanostoma e .;,'3
ambiguum e’ 233

dubium 53

tMelasina apracta ... e’ 4400
tMenestho acuminata e 200
Merodon .., 35
Metaplax dentipes 211, 219
distinctus e 210

elegans ... we 210
Microdon ... 91
tannandalei e 01, 04

apicalis ... . 03, 04
tauricinctus v 03,04
tcxruleus ... e 02, O4

Hlavipes 02, 94
fulvicornis ... vie 94

indicus 01

metallicus . 91, 04

obscurus e 01504
truficaudus e 03, 04

stilboides ... 04
sumatranus O

wulpii s 931 04
Micro-lepidoptera ... 305—400
Milesia . 07, 80
balteata s e So
conspicienda ... . 8o

gigas : 8o
himalayensis ... «s 80, 82

lamus s 82
semifulva So
tvariegata voe 80—82
tMimomyia minuta ... s 301
Mioscarta ovs 135
bipars 1Y svey I35

forcipata ... PO et Ik 1

tMiralda gemma vee e 40, 47
Mitra cruentata w104
ebenus s Gt 103
femilie & 103
twarnefordiana 700 LU Gy
TModiola cymbula ... Jonit 5204
gubernaculum veaii 1204

tzebra abe voei g 204

Moina rectirostris awe 324, 329
Mollusca ... ive R ()
Morphota formosa L 355
Mucidus scataphagoides we 288
Mulio i 5 486
(Anthrax 7) leucoprocta .. 400
lugubris, R [ )
persicants 480

Mus albidiventris 386
Mus cervicolor s 386
(l.eggada ) buduga 385

Musca maura

ramnadensis 383, 386

451

Mutilla indefrusa . e 359
tindiga a0 351
interrupta -+ 350
lathonia vee we 350
(Odontomutiila) herpa 352
pilosella 350

xi

Page

Mutilla pulchrina oo L35]
ruficrus & . 350
sexmaculata ... - 340
fspectra 350
vicinissima 350
Muatillidee ... G349
Mylicbatide 175, 178, 179
Myliobatina ... 175, 178
Myosoma ... . 14, 10
Myside 233—239
Mysinze G 233—235
Mytilus . = 204
Myzomyia rossii % 287
Myzorhynchus barbirostris 288
vanus 288

N

Naididze 2
Nanina berlangeri : oA 108
“var. globosa 108

+Narica depressa ®. 199
+Nassa gerstenbrandti o 104
tjucunda ol w104
Htristis R T
Natalis spinicornis 388
Necrobia ruficollis 388
rufipes o 388
Nemachilus stoliczkae .. 310, 341
Nematode 109, 314
Nematomorpha 5od R00
Neohydnus despectus «. 388
tsp. e 388
Neomacleaya indica e a8z
*var simplex 201
Neomysis .. w234
Neuria, .. w450
indecora § 456

Nomia clypeata w305
clliotii o o 364
floralis . 365
punctata w364
punctulata ... o 36

westwoodi e we 36
Norsia 4 u}
dilecta 148
flavidorsum 3 148
fulvescens ; 148
Norsiana ... S ws 148
flavidorsum 52 148
Notholea scapha e 322
tscaphula ... i 321
Notommata aurita ... é 317
Notommatada S 1 317
Notoscarta ... 135
alboater ... e 135
croceonigra . 135
ptyeloides o I35
tzebrina . s 135
tNovaculina andamanensis ., 232
e 2‘ i)

Nyssorhynchus fuliginosus
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(9] Pelopeeus bilineatus ... we 353

#Ochmastis S w300 | Pericoma LB 103, 370

fchionacma W Eagh tannandalei .., 370, 380

Odostomia aciculina ... . 200 tappendiculata 370, 378380
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THE RETIREMENT OF LIEUTENANI-
COLONEL ALCOCK.

Lieutenant-Colonel A, W. Alcock, C.LE., M.B., LL.D., F.R.5.,
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 vears spent on the North-west Frontier as
Medical Officer, he was appointed Surgeon Naturalist to the Indian
Marine Survey. 1In 1891 he officiated for some months as Resident
Physician and Professor of Pathology at the Calcutta Medical
College, and in September 1892 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, 1go7. 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 be published as
a mark of their esteem :(—

“ As Lieutenant-Colonel Alcock’s approaching retirement from
“ Sovernment 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
“ Prustees are gratified to hear that Colonel Alcock does not in-
“tend to sever his connection with the Museum entirely, but
‘“ proposes to continue in England his invaluable work upon
‘* collection of Crustacea.”

Colonel Alcock’s connection with the Indian Museum may be
said to have commenced when he became Surgeon Naturalist on
the Indian Marine Survey Ship '‘ Investigator.” Year by year in
the monsoon season when the ship was laid up in Bombay harbour,
he came to work in Calcutta on the material 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 became
Superintendent, without, however, leaving the Indian Medical
Service,

In the Museum Colonel Alcock made it his aim to work 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 selection 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-
oraphs 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 Calecutta. 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 i 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
Commission 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-
tunity for practical classes and the humble place as yet given
to zoology in the Indian medical curriculum. The bird and mammal
galleries are still perhaps the least satisfactory parts of the Museum
but one man could not bring every section to equal perfection; and
those who remember their previous state can alone appreciate
what was done to improve them in Colonel Alcock’s time,

The * Naturalist in Indian Seas "' (1902) may be regarded as an
epitome and a popularization (in the best sense of the word) of the
greater part of Colonel Alcock's scientific work in India. It is 4
book that owes its value not only to its erudition and perspicuity
but hardly less to its literary style, in which the strong infusion of
Shakespeare and other Elizabethan authors is never pedantic never
frivolous, and never dull. The skill with which such ‘11’1’2'11’01111\-
incongruous elements are fused even into the guide books he pré-
pared for the Museum galleries can only be realized by one wj
has attempted, and failed, to complete a work of the king he lef(t’
unfinished,
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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
Society in February 1888, was elected Natural History Secretary
in May 1894, General Secretary in April 1895, and Vice-Presi-
dent in February 1gor; for several vears his papers were by far
the most important contributed 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 vears 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 permitted fo expres. my gratitude
not only for the zoological knowledge acquired 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 becoming a lumber-
room with one corner set in order by a specialist. 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 bhe 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 bevond the Museum walls,

N. ANNANDALE,
CALCUTTA : Superintendent, Indian Museunt,
January 22nd, 1908. Natural History Section.
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L.IST "OF PARPERS; ETC.; ON INDIAN
ZOOLOGY PUBLISHED BY
AW ALCOCI&, 1890—1907.

I. GENERAL MEMOIRS.
() On Marine Zoology.

I. Note on the Results of Deep-sea Dredging in 188g-18go.
(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 189o-gr,
(Jointly with J. Wood-Mason.)
[Ann. Mag. Nat. Hist. (6), viii, 18q1, pp. 427-452, pl.
xvil. ]
3. An Account of the Deep-sea Collection made by the ““ In-
vestigator '’ during the season of 1892-03.
[J. A, S. B., Ixii, pt. ii, No. 4, 1803, pp. 169-184, pls,
viii-ix, |
4. A Summary of the Deep-sea Zoological Work of the
R.LM.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.IM.S. * Investigator.”
[Scientific 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.LM.S,

‘“ Investigator,” London, 1902, pp. i-xxivand 1-318; 08 figs.
and a map.

(1t) On Bionomic Subjects.

7. Observations on the Gestation of some Sharks and Rays,
[J. A. 8. B, lix, pt. ii, No. 1, 1890, pp. 51-56, pl.i]
8. On the uterine villiform Papille of Plero
and their Relation to the Embryo.
(Jointly with J. Wood-Mason.)
[Proc. Roy. Soc., xlix, 1891, pp. 350-367, pls. 7 and 8.)
g. Further Observations on the Gestation of Ind
(Jointly with J. Wood-Mason,)
[Proc. Roy. Soc. 1, 1891, pp. 202-200, |

Platea micrura,

1an Rays,




1908.] Records of the Indian Musewn. 5

0. On a Viviparous Bathybial Fish from the Bay of Bengal.
[Proc. Zool. Soc., T89T, PP. 226-227.]
11. On Utero-gestation in Trygon bleckert. i
[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 minot) and a Scorpenoid Fish (Minous inermis).
[Ann. Mag. Nat. Hist. (6), x, 1892, pp. 207-214.]

14. 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 “ W arning
Colours.” ]
(J. A. S. B, Ixv, pt. ii, No. 3, 1896, pp. 539-549.]
16. On the Toxic Properties of the saliva of certain ‘‘ non-
poisonous ' Colubrines.
(Jointly with I. Rogers.)
[Proc. Roy. Soc., Ixx, 1902, Pp- 446-454.1
17. On the occurrence of Anopheles (Myzomyia) listoni, a
malaria-carrying mosquito, in Calcutta. a
(Jointly with J. R. Adie.)
[Proc. Roy. Soc., Ixxvi, 1905, PP- 31¢-321.}

I[I. SysSTEMATIC PAPERS.
(1) Anthozoa.

8. On some Newly-recorded Corals from the Indian Seas.
(J. A. S. B., Ixii, pt. i, No. 2, 1893, pp. 138-149, pl. v.]
19, On some A ctiniaria from the Indian Seas.
[J. A. S. B., Ixii, pt. ii, No. 3, 1893, pp. I51-153.]
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I—THE FAUNA OF BRACKISH PONDS
AT PORT CANNING, LOWER BENGAL.
PArT VIL—FURTHER OBSERVATIONS ON THE POLYZOA,
WITH THE DESCRIPTION OF A NEW GENUS
OF ENTOPROCTA.

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

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
since last winter. A comparison with European specimens, more-

over, has also made it necessary to recognize the Bengal Victorellu
as a distinet species

ECTOPROCTA.

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

The numerous colonies recently obtained in the ponds are more
luxuriant than any I have seen before in India. Thanks to the
kindness of My, R. Kirkpatrick, of the British Museum, and Mr.
C.F . Rousselet, 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
I’ort_ Canning, I stated that I had found no specimens in which the
prollfc_ration was comparable in complexity with that of the colony
u.f" which a part is figured by Kraepelin in fig. 75, pl. i of his
.Susswusser—Bryo:ocu. Examples taken in the ponds this winter,
l}O‘VGYCl‘3 are quite as complicated. The general appearance of the
: ](ilgmt‘.s is that of a thick fur coating the grass stems, ete., on which
ﬂcsil-:(:l(:)‘:; \\ hen free from green algw th_e_\' are of a very pal‘c
Bt the ma'fl; @_\}’hol.e, some of the zocecia being t'n‘xged with :idio“f
{he iy %1 fity being practically colourless. lhe'exﬂ_Ct: g

ach 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
zoceeium 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 tubu}ar outgrowth
intervenes, such outgrowths being more comm(m.m the case of
buds of younger generations. A common form of what we may
take as the unit of the colony (zvi:.., a parent zomciun} and its direct
offspring produced by budding) is tl.mt of an upng‘ht. stem (the
parent zowcium) with a single antler-like branch, consisting of huds
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 Decen-
ber 24th.

F1c. 1+.—V. bengalensis, Port Canning, Deg, 1907,

In the following points the Indian species diffe
European examples of 1, pavida 1 have examined :—

(1) in the small size of the swelling from which the Z0weet

(2) in the fact that a considerable number of zoceeis
quently grouped together with very short
false stola ;

(3) in the more powerful development of the gizy_ﬂr(];

(4) in the fact that the distal part of some of the adult 70000
is approximately circuiar in Cross-section, '

1S from the

aarise ¢
are  fre-
ntervening

1a

In the first two of these points, and to Some extent iy the
lourth, V. bengalensis resembles Rousselet’s recently
V. symbiotica' from Lake Tanganyika ; but we h y
the ':matomy of this African form, which was ¢
the substance of a freshwater sponge Very much illbthc .
way as the coralloides phase of Plumatell, Iruticosq Krm\ifl nil:

4VE 1o details of
ving in

L Proc, Zool. Soe., 19u7 (i), p. 255 The colonjes seen

by My,
apparently devoid of Iateral buds, bnt 50 are nuiny EXAariy

b Ronsen -
s nf P, A D 5sclet were

g ilensys
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Spongilla lacustris in Europe and in S. carteri, S. reticulata and
S. orassissima 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
zoecia 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 zowcia of Phuonatella coralloides
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. bengalensts some
are circular or nearly so, some distinetly 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 Victorclla of Lower Bengal generically from that of
Europe, although 1 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. cit., P.
252) are in full agreement with mine (Rec. Ind. Mus. i, p. 201)
on the ‘* false stolon” of the Paludicellidz.

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 caudate (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, Bowurbaukia‘ and Irene
on grass stems I noticed, in some prescrvcd material obtained
from Port Canning at the beginning of December, 1607, numerous |
little polypoid organisms, evidently Entoproctous polyzoa. ‘Their
condition made it impossible to examine them properly, but on
December 2z4th I was able to collect living specimens.  An in-
vestigation based on these and on carefully p.rcserved matt:rial
proved them to represent a new genus, for \\'lllpll I have come:d
the name Loxesomaloides, in order to indicate its resemblance in
one important character to Loxosonma ; in some ol its characters,
however, it resembles Pedicelling more clusgly, and in ot}lcrs
Urnatella, while it is perhaps more closely allied to the American
Myosoma than to any other genus.

LOoX0OsoMATOIDES, gen. nov.

Colonial, deciduous Entoprocta arising from a Creepiig st()lo.n ;
the calyx separated from the stalk by a diaphragm, with a sl.a}ltmg
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 Sl)fl"-‘ic‘." branched,
unsegmented stolon. Stalk smooth, minutely and irregularly Aannu-
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 number 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 épcciés can be distinguished. It
is impossible to separate¢ them specifically, because polypides inter-
mediate between them oceur, but the colonies representing them are
quite casy 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 o'414 mm. in vertical length ;
spines on shield not very strongly developed (figs. 2, 3).

Farm B.—Stalk not or very little longer than calyx, enerusted
with inorganic débris; calyx of full-grown polypide measuring
about 0°357 mm. in wvertical length ; spines on shield strongly
developed, black at the tip (fig. ).
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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. 3.
FIGS. 2 AND 3.—L. colonialis, 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. It will be well, however, to give
» a brief description of the more important and conspicuous organs,

F1G. 4.—1.. coloniahs, form B, % 70 {from preserved specimen),
Ln/)/mp/mn”
M. o de \
Fhe extended lophophore bears a very close resemblance
t;) th.at n_f Urnatella as figured by Leidy, owing not only to
t‘;.«hrcctmn of its main axis but also to the outline of the
spshiticke muscle, which jn 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 dista’ncc
beyond the circle of tentacles. The tentacles are distinctly
webbed at the base, apart from the sphincter, and, like those of
Pedicellina, terminate somewhat abruptly. The fringe 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. When contracted
it stands parallel to the main axis of the calyx, but when the
sphincter is fully relaxed it slants considerably,

Sh

L

A

FIG. 5-—Anatomy of L. colonfalis: A=anus: C= colon; F =fme
G=young ovary; M=mouth; Nwganglion; R = rectum; So 'atm‘:;glln -peé]}ﬂ:
aboral shield; T« base of tentacles, A

Calyx—

Owing to the presence of the aboral shield, the caly
rigid and less liable to change in outline than is the case
Entoprocta. It has an ovoid and slightly flattened
flattening -being in the plane at right angles to the
the calyx. The cuticle is fairly thick, but smooth and quite
parent on what may be called, in Loxosomatoidss the ,?rmlt € Haris.
of the calyx; on the aboral surface it is thickened and r it
to form the aboral shield. The spines are variable { i Ch_ltuuzed
a rule they are bluntly pointed : when they are o poe; s

their tips are pigmented. Otherwise the shield h'::e]l de‘;leloped
A vellowish

X iS more
Vith some
shape, the
A axis of

—



1Go8. | Records of the Indian Musewon, 17

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 emploved.

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. ‘I'he mouth leads into a funnel-shaped esopha-
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
esophagus, The rectum is capable of great contraction and
often takes ou a spherical outline. In this condition it does not

PIG. H.—L. colonialis, polypide with retracted lophophore, irom i 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 distance 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 T have tried on it feebly. ‘I'he only part of the animal
(except the shield) that is not absolutely colourless, 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 lyving
on each side of the stomach. They branch as they deve']op.
however, and hecome at first lobate, then dendritic, and finally
form a broad zone, interrupted in front and behind, round the
calyx, the branches being closely pressed together. AJf the colonies
I have examined have been either male or female as colonies bu't
there were some indications in the female ones of protandry hé\-"
occurred. T have not seen fully ripe ovaties or embryos

uncertain whether a brood-pouch exists.

ing
and am

Nervous Svystem—

A reiatively ]arge ganglion exists near thc,cc_ntre of the calyy
in the bend of the alimentary canal, and sends off radiating neryes
Its position is the same as that 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 consists 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 coq.
sists of a uniform mass of muscle-fibres, Whether ﬂ:un&cells.occur
in this mass I am unable to say, not having cut sections, “The calyx
apparently dies at not very infrequent intervals ang falls off ]m\
ing a pointed tip to the stalk. A new calyx is then formed \'\'itl‘ AR
the distal part of the stalk, apparently from that part of it _hhn
possesses a laver of flattened cells immediately within the ('uticl](fdl

Movements—
The movements of the polypide are slow, exeept in 1

of the tentacles and sphincter muscle,” which are folde e
contracted with great rapidity. The tentaclos s "ln
are usnally held with their tips bent inwards t()’““'trrl 1 extrudeq.
of the circle outlined by the lophophore, hut T g S the centre
ened out s0 as to lie parallel to the main axjs oF this an he straight.
their tips can be applied together when they are ¢ l"-’]_\'pu]c‘ and
in order that food, consisting of various llli-uut(f ul]_\»‘cxtcndcd,
be seized between them. T am indehted to my f«;)r,'.{musm,-’ oo s
Howlett, for thc.sketchcs reproduced in et Tiend, My, P A
living polypides in varions attitndes 7 and ""P“'-*(-m-iu;{

Case
and
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The calyx, when the tentacles are stretehed out, either stands
up vertically 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 spiral with a single whorl. There
is not, however, any nodding of the calyx such as takes place in
some Entoprocta with deciduous calices,

Affinities—
. . * o 31
In its mode of growth Loxosematvides closely tesembles 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

of the freshwater North American genus Urnalella ' in which the
stalk has not vet become segmented ; this is particularly the case
as regards the lophophore and the :'ephinctcr muscle.  Probably,
however, the closest affinities are with Mvosoma ® in which an
aboral shield is developed but ‘cxtundr‘-_ down the aboral surface of
the stalk. ‘Ihis genus, as its name is intended to indicate, is dis-
tinguished by the possession of definite muscles in the calyx, a
character which T have been unable to detect in Loxosomafoides.
The aboral shield of the new genus and of Myosoma is possibly
homologous with the zocecium of the Fctoprocta, but a stady of
its development would be necessary before it would be possible to
make a definite statement on this point.

Leidy, Journ, Arad. Na', St Philadelphia, ix (2) p. 5, ph i, fig. & 1884
! Robertson, ¢ Studies in Pacific Coast Eutoprocta,” Proe Gafifornta Acad
Set., 11 (3), p- 324, 1000,



11 —DESCRIPTION OF ‘A NEW DICIENO=
NINE SPONGE FROM THE INDIAN
O CEA N&

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
Museum, 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
belonging 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 aunasto-
mosing tubes, but simply a vertical hollow stem with hollow
separate lamelle. Dr. Annandale entrusted the material to me
for description, and I propose to name the new species Fwrete
annandalet,

Family EURETIDA:, F. E. Schulze.
Genus EURETE, Semper.
*

1868. Ewrele, Semper. Verhandl. Wiirzburg phys. med. (resellsch.
Neue Folge, band i.  Sitzb., July 18, 1868 p. XXIN.

1887. FEwrete, Schulze. *‘ Challenger” Report. Hexactinellida,
p. 289,

1890. Eurete, Schulze.  Amerikanische Hexactinelliden, p. 100.

1904, Ewrcte, Wilson. Mem. Mus. Comp. Zool. Harvard, vol. xXxXx.
No. 1, ** Albatross " Tixp., 1891, Sponges, p. b2,

Eurete annandalet, sp. nov.

Sponge in form of an erect, hollow, sub-eviindrical column
with four vertical longitudinal series of lamellate branches at right
angles to the central column and arranged in opposite pairs, each
pair forming angles of 30° and 130" with the pair immediately above
and below. TLamellate 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 scopula, with small hexactins, and
micro-discohexasters, !

Ll)(:a[g’t,'cs_ Z. N 1422

(fig. 2), from Lat.
Z.E.V. 2145

~One specimen,
/

7°55" N., Long, 81° (~' 12 ~ i i

/ 18, 81 47" E., 506 fathoms ; six specimens,

s B I
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(fig. 1), from Station 321 TLat. 5° 4 81" N., Long, 80° 25 1z ¢
fathoms. Bk

Of the seven specimens the best preserved is the broken 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 th(:
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. ?

In the longest specimen (A, fig. 1) the central sub-cylindrical
column 15 17 em. in length, 1-4 cm. in diameter near the base,
andd 1 cm. in diameter at the upper end. The specimen rises
from a solid disk-like base 3 cm. in diameter. In three of the smaller
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 11 to 12 mm, In the inner wall are four
vertical Tows 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
hare 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 cumpl_cu- or not ;
sossibly at first there is a completes partition which becomes
ruptured as the sponge grows. In specimeil B there are, .on the
inner wall, alternating pairs of longitudinal vertical ridges sitnated
on a level with the orifices leading to the branches and in a
plane’at right angles to them.

The lametlate branches or lamelle

The lamelle are arranged at right angles to the central tubu
lar axis, and it opposite pairs, each pair forming angles of 507 and
130° with the pair above or helow it, the open o1 obtuse angle of
the X thus formed (fig, 8) being 130 and the u.mlte angle 50",
A botanical colleagué informs me that the. four rows are
orthostichous, and  that the arrangement 1n Opposite  pairs
Alternately crossing, but not at right angles might be described as
spuriously decussate. Looking down on the specimen from above,
the wall of the central tube is visible along the course of the opposite
shtuse angles, but is concealed by the overlapping lamellze along
the line of the acute gngles, Again, viewed in front there js ap
earance of bilatéral symmetry, e, of two series of alteryai-
melle on each side of the spaces boutded by the Opposite
angles ; but the branches or lamelle develop ip uplm;iic
accordingly the bilateral symmetry is a secondary (1('\'01.();)»

app
ing la
abtuse
pai rs,
ment,

"\_ o _ .
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Specimen A has twenty pairs of lamelle, 2. four vertical
series of ten.

The lamellze, in the well-preserved specimen B, have a short,
sub-evlindrical, laterally compressed stem ; but this is less obvious
in the other specimens, in which the branches come off at once as
flat leaflets, The lamellx 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 lower
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 retum
to the form of colony with anastomosing tubes such as is found
in the less specialised species of Ewrele. :

The orifices on the lower surface of the damella persist to a
greater degree than those on the upper. Along one vertical series,
for instance, 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 layer
of dictyonal skeleton, '

Several of the lamella 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 lamellze are hollow at their origin, but beyond the ori-
fices the upper and lower laminz meet to form a thin edge.

The Skeleton.—1he dictyonal network does not present any
striking peculiarities. The network has squaite or oblong meshes,
sometimes of considerable length, below the surface | but at the
surface the meshes form pnlygnhal areas, each polygon being divided
by spokes radiating from a centre, into triangular spaces.

From the nodes arise spines varving 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
\f'.'th a surface laver of overlapping. fine, diamond-shaped.
:llltc“i(::lr\u?ll"u(lk The resemblance between the skeletal spines ‘i::d
though af 1‘111 ?r =0 close = al.""’s.t Y0 suggest protehiiie m‘:::(h a
minute “l‘:;:anki‘;m"(' time it is dlljthlt to imagine how sSuch

S could profit in this manner
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The dictyonal network does not fine off at the growing edges

into a single laver as commonly happens in Farrea, and rarely in

[furete.

Spicules. —Scopulx of two kinds. 1. With four or five
knobbed prongs (fig. 10), 436 5 in total length, the prongs being
62 p long ] the shaft, which 1s 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 ¢nds ; the lower end rather blunt-pointed usually ; the
prongs, 02 p long, are coarsely granular, and the pyriform knobs
provided with retrocedent spines. 2. Scopul with lanceolate
prongs (fig. 11), total length 694 o ; the whole surface smooth ;
shaft 6°5 p thick at centre, swollen at cladal Clld tf' I1 p. Prongs,
usually five in number, smooth, lanceolate, 82 ;e 1n1 lgngth.

I found both kinds of scopule on the dermal side, and was
unable to make out any distinetion between dermal and gastral
scopula,

Small hexactins, varying a good de
an average 400 to 450 p in fength, with 5 :

Discohexasters 44°5 » in total diameter, with smooth primary
rays 6°25 p long, each primary with four roqghengd curved, seco_nd-
ary rays 16 p long, each ending in minute disk with finely denticu-
late edge.

A flinities. —The new species in its general form comes nearer to
Eurele ercctum, ¥ E. Schulze (l.c., supra, p- 106), and its varieties
(Wilson, l.c., supra, p. 62, et seq.), than to <_)ther species of the
genus, but at the same time there are great differences.
> In E. erectwm there is a tendency to form a long axial growth
cather than a clump of anastomosing tubes. In k. erectwm var.
tubuliferm, Wilson, there is only a single axis with lateral branches,
as in the new species ; in this variety the latcrz}l branches are at
first cup-like, with flaring edges, which latter in more de\'elqped
branches curve over and meet in such a way as to leave an orifice
at each end of the line of junction.

In L. annandalei a great degree O
the simple tube or cup expands into a

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 degrec of spccialisatiun attained in this
species by the branches and their openings, it did not seem neces-
sary to place the form under a new geunus, 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 (Résull. Camp. Sci.
Monaco, fasc. XXv, p. 44, ph vi, figs. 1, 2), and F. occa var,
foliascens, Topsent (Bull, Mus. Oceanograph. Monaco, November

1906, p. I).

al in size, but with rays on
finely spined surface.

{ specialisation has arisen
hollow lamella in which the



EXPLANATION OF PLATE L

1.—FEurete 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; 10 a, cladal end of

another spicule, %X 425.

11.—lanceolate scopula, x 160; 11 a, cladal end of

another spicule, X 425.

12.—Hexactin, x 160.
13.—Discohexaster, x j425.
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II1.—NOTES ON FRESHWATER SPONGES.

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

VIIL.—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 the 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.

., oinerea, Carter, on stones in the Godaveri at Nasik.

- carteri, Bowerbank, in different situations at Bom-
bay and Igatpuri.

Ay bombayensis, Carter, on stones in the lake at Igat-
puri., : -

¥ indica, sp, nov., on stones in the Godaveri at Nasik.

3 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 diagnoses 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.

(;losel_v allied to S. swmatrana, Weber.

Sponge forming a very thin laver, 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
”leg]lt or nearly straight, slender, cylindrical, amphistrongy-
l_m.'f’ uniformly  covered with minute, sharp spines; flesh
'l»‘l’fltflles slender, sharply pointed, straight or curved, irregu-
arly eovered with relativelavﬁ:]ong, 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 :

FIG. 2,

F1GS. | AND 2.—Spongilla indica : fig. 1 = gronp of gemmule spicules, 240 ;

fig. 2 =a gemmule, x 7o,

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

Average length of skeleton spicules oo 0720406 mm.
,,  breadth of skeleton spicules o 00172,
= (’.()5." A}

length of flesh spicules

breadth of flesh spicules
length of gemmule spicules e 0044
breadth of gemmule spicules Sk L DI0070 e

LB
00053
3y 0053 .,
1

LR

Spongilla lapidosa, sp. nov. i

Allied to S. loricata, Weltner. ! ;
Sponge encrusting, black or grey, extremely hard, its surface with

occasional groups of spicules projecting ; dermal membrane
adhering closely to the surface ; oscula very small, sometimes
conspicuously elevated. Skeleton incoherent, broad groups of
spicules arranged vertically occurring irregularly but being
devoid of any binding substance and only traversing small
part of the thickness of the sponge ; transverse fibres absent :
in the inferior part of the sponge the direction of a large l’m:
portion of thc spicules is horizontal, the number arranged
vertically being greater in the upper part. Skeleton spic{;le\‘
sausage-shaped, sometimé® slightly swollen at the ends, as ;;
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rule smooth but occasionally a little rough, variable in pro-
portions, probably slender and pointed when voung. 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 occutring in
groups; their shafts smooth, slender, straight or curved, variable
in length ; their rotule 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 Spowgilla lapidosa in its case, the roof of which is
omitted, from below, « 3o.

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
‘ach 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.

Fre, §.

FIGS. 4 Axp = g : 2 piule, < 304
g, ¢ . X o —->pongilla lapidosa ; fig. - Sausage-shaped geimuie, < 304
fige 5 = a group of spicules from the samll 140. £ 4
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Measurements of skeleton spicules .. From 0279 X 0079 to
0231 X 0'0I86 mm.
" flesh spicules .. Length of shaft from

0'159 to 0°046 mm.
Breadth of shaft=0'00206
mm,
Diameter of rotule =
0’0106 mm.

gemmule spicules .. 0020 to 0°039x0°0100
min.
7 gemmules .. 0'38x0°29 to 0°55%X0°25

min,



IV_REMARKABLE CASES OF VARIATION,

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

I.—SourrLrA 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.

he seventeen specimens resemble one another very closely
m all parts of their outer structure with one exception. The
l\tg:li‘e};erf of spinous teeth on the dactyle of the rap.tatorial claw
tt:en 1 1{0'!}1 ten to eighteen among this small collection of seven-

ndividuals. Furthermore, as regards this appendage, they

;zg;‘e ¥ less than eleven different types displaved in the following
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TEETH PRESENT IN TYPE. | =
Type. T SR __ Number of individuals of
> Left claw. | Right claw, the type.
1 0 16 I (figured, pl. iii),
2 13 I3 3
3 14 I3 T
4 14 I4 2
3 5 ‘ 5 2
() 16 15 T
7 16 16 3
8 16 ; 17 1
9 17 ‘ 16 I
10 17 17 T
11 17 18 e
Torar 17

Besides this great variation in the number of teeth, their cur-
vature and proximity one to 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 lutida. 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 he
little doubt that this variable species has been correctly assigne
to the genus Squilla.

In his report on the *“ Challenger " Stomatopoda 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 uropod usually

longer than the inner;

dactyle of raptatorial claw

with not less than six margi-

nal spines L .. Genus Lyvsiosquilia.
(2) Primary marginal spines of

telson large, with more than

four secondary spines be-

tween the intermediate and

the submedian ; inner spine

of the basal prolongation of

the uropod longer than

the outer; dactyle of the

raptatorial claw  usually

with no more than six mar-

ginal spines .. .. Genus Squlla,

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, 18094).

Of the three features chosen to define Sguella 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 Sguilla possess a larger number
of raptatorial teeth than six. Sguwilla raphidea, a very widely dis-
tributed species, has eight : S. armala is referred to by Bigelow
(ant. cit.) as having, * 7 to g teeth on the raptatorial claw, rarely
6 "' ; this species evidently resembles S. invesfigatoris in the nature
of its variability, though this occurs to a less degree in the former
species.

ixcept tor these two species the genus Sguilla seems to be
remarkably constant as regards the raptatorial claw. 1In 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
tllc.\' 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 he said of the 55 specimens of S. semischista
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 Profosquilla were not counted.

Number of Number of

Species. Locality normal  abnormal
specimens, specimens.
S. inlerrupta .. | Sandheads (mouth of ' 15 (%) 0
Hooghly).
s . Hongkong 71 (2) 2% %)
3 ' Karachi 14 (3) 0
: Bombay a0 18.(h) 0
. Orissa coast (B. of chg'll) 3.(8) 0
i Mutlah light (month of I (5} 0
Hooghly).
Ve Singapore .. 3 (2) 0
4 Akyab (Burma) I (%) 0
I\ .. Camorta I, (Nicobars) 1(g) 0
3, .. | Vizagapatam coast (g 0
S. affinis .. | Hongkong 19 () 0
i .. Yokohama I(g) 0
4 .. | Nagasaki I (5) 0
S. holoschista .. | Madras 28 (7) 33538
| Sandheads 1 (g 0
.. | Colombo 2.(3) 0
s .. | Vizagapatam I () I(7)
S. hemischista .. | Madras 55 (§) 0
| Orissa coast 39 (%) (3
. Sandheads 4 (%) 0
" e CO(‘hl.ll 8 (2) 0
o .+ | Penang 4 (%) 0
» Singapore 1 (%) 0
-+ .. | Ganjam coast I (7) 0
35 .. | Bombay 2 (3) 0
" .. Ganjam port 8 (3) 0
' .. Vizagapatam coast 4 (%) 0
et 8 ..  Hongkong 2(3) 0
S. stridulans .. Orissa coast (OS mthums) 17 (%) 0
'y .+ “B. of Bengal'' (240 2 specimens, only one
fathoms). claw present, bear-
ing O spines,
= Godavery coast {05 fath- 4(8 | 0
oms)
S. mudticarinata .. Hongkong 8 (%) 0
S. tenwispina .+ Arakan coast 5, I(3) 0
" Off 1. Andaman I. (188 3 (%) e
fathoms).
' (rﬂﬂj.llll coast I(}) o
Godavery coast (95 t'\th- 2 (4) 2

HICY R
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Number of Number of
Species., Locality. normal  abnormal
specimens.  specimens.

S. leptosqualla (closely | ** B. of Bcngul"‘ (270— 3 (%) 0
resembling S. fen- 419 fathoms}.
uispina).
S. polita .. Madras 13 (%) 1 (%)
= ..  Pondicherry 3(8) | o
.. ..  Bombay 57 I (%) |t (%
x .. Hongkong £ 2(%) LA
S . | Orissa coast r(4) | o
S. fasciala .. Andamans ¥ I(8) o
S. gorypetes ..  Cheduba straits (Burma) I (3) 0
S. gilesii .. ““B. of Bengal” (65 4 (%) o
fathoms;.
S. scorpio (immacu-  Hooghly estuary 7 (%) 0
lata).
S. scorpio (genuina) | Karachi 1(2) (8]
&2 ..  Bombay CRRR Al 0
S. raphidea .. Mergui S ) X3
3 .. . Bombay 14 (%) 0
Sandheads 10 (5) 0
.. Rangoon I (%) o
4 .. Andamans (%) o
ol W .+ | Singapore I (%) 0
! .. | Persian Gulf 1(3) o
A ..  Karachi 1(3) 0
2L ..  Hongkong e 234%) o
4 .. Gulf of Martaban (61 (%) 0
fathoms).
% .. Off Cape Negrais (Burma) I () 0
S. ovatoria .. Bombay £ 1 (3) 0
S. supplex 54 ¥ 1(3) 0
S. chlorida ..  Hongkong O(5) 0
S. foveata .. | Ye (Burma) I () 0
Torar 19 63 451 10

The 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. investigaforis 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 . investigatoris pdss,c&q‘eight spines in
this situation. The stability of this feature is in striking contrast
to the variability of the claw in the same species,
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The following facts seem, therefore, to be well established :—

(r) The great variability of one feature (the raptatorial
claw) in a particular race of the genus Sguillq,

(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 fnund_, 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 \\'l('](: distribution of some
of the species on both sides of thé Indian Peninsula.

(4) This variable race occupies an environment (beneath
110 fathoms of water, far from terrestrial inﬂucuccs)
which must be comparatively Cf_)"h‘tﬂnt in any one
place, through considerable })Cl’mds. of time: fur-
thermore, the circumstances of this environment
cannot differ widely from those met with close to the

roo-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 roo
fathoms of water must be less liable to change than in very shallow

water or on land,

The genus Sguilla is usually found in shallow water, It js
comparatively rare in depths of over 50 fathoms. In 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 dirc("tion of an increase of
raptatorial spines. That it has no such-influence is shown py
the species S. stridulans, which has been taken from 68, 240 and
g5 fathoms but shows only six mptatm"ial tcc:th, still more so by
the species S. temuispina and S. leptosquilla which have been taken
from 188, 95, 270 and 419 fathoms, for these species have only

four teeth.

Theoretical constderations.,

Paking into consideration the number of teeth on the raptatorial
claw of all the known species of Squilla, it is difficult ¢q ‘)Clie\:e
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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.
T'his number was probably six, for this is most common throughout
the genus.

One who holds strictly to the idea that such chat‘xgcs are bfoqght
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:aliarity 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.
1f 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
tmagine 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
stmilar cases which may be recorded.

o ——

e —



VI..THE FAUNA OF BRACKISH PONDS AT
PORT CANNING, LOWER BENGATL,

PART VIIIL—PRELIMINARY DESCRIPTION OF AN OLIGOCHATE
WORrRM or Uncrrramy POSITION.

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

The worm which forms the subject of the following mnotice

was sent to me along with a colony of Victorella pavida (on \\-l}xch,
as well as on Bowerbankia caudata and Loxosomatoides, it hv.es)
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 scarcc:ly
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 _(I“'""“bly
n a somewhat contracted condition) from 15 to 4°5 mm. in length ;
the average was from 3 to 4 mm. There is a well-marked pro-
stomium, bluntly conjcal in shape ; the anterior part of the body
15 somewhat swollen in an ovoid manuer ; then follows a sho'rt,
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,

l"l(;. 1,—8

1¢ Mo A . Ty R ¢ the
setal bundies q le view of anterior part of body, showing the arrangement of t

f 7 g :
one side : pr., prostominm.

Thc n

1 o ¢ . ' ' o
The poste imber of segments varies from about 20 tct ('l.}.)()lll 30.
tuted by T, regularly cylindrical part of the body is consti-
BT R ‘“_1 the segments after the tenth, the anterior oveid por-
tion comprises

S 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 hody 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 sete are of two kinds,
hook-setz and needle-set ; the most anterior bundles, both dorsal
and ventral, consisting of needle-sete, the posterior of hook-setze,

The needle-setz 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

3

Fic, 2, Fi16. 3. 3

Fi1c, 2.—A necdle-setn ! a

its most prominent angle, )

FIG. 3.—A hook-seta : b., the slightly thicker part of the hook-seta, near its
free end.

., Apparent ridge-like thickening of needle-seta at

The hook-sete 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
its axis is about at right angles to the shaft of the seta, There
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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 setz has not, so
“far as T 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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isa 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 -shaped (v. text-fig. 3). These

sete 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-sete alone ; the eighth segment may bear florsally'
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-setze, therefore, extend some-
what further back dorsally than ventrally.

PI6. 4.—Showing the general shape and the outlines of the alimentary canal;
the setie are not shown: /,, black particles in intestinal wall; @., esophagus;
ph., phamyx,

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.

Th? 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 te-llth
segment (septum i1), and widens abruptly into the intestine.
T'his latter tube may be regularly dilated and constricted through-
out a large part of jtg 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).




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

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

Bittivon insulsum, sp. nov.

Shell elongately fusiform, narrowly perforate, yvellowish 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 A .. 3 mm,
Diam., major .. v A e T
Habitat—Galle, Ceylon.

Type in Indian Museum, Caleutta.

Gottonia andamania, sp. nov.

Shell conieal, very solid, white, strongly keeled at periphery ;
whorls 5, rather flat, spirally lirate and transversely costate, pre-
senting a somewhat minutely nodilous appearance ; sutures im-
pressed, aperture circular ; peristome thickened.

Altitude >3 .. 2 mm,
Diam., major .. N |
Habitat—Andaman Islands.

Type in Indian Museum, Calcutta.

Bithynia pygmea, sp. nov.

2 H i

Shell ovately fusiform, dark olive-brown : whorls 3%, convex,
smooth ; sutures well impressed ; aperture oval ; peristome simple,
contimuous ; umbilicus narrow ; operculum shelly; spital mti ece
tral nucleys,

Altitude 5 <+ 3725 mm.

Diam., major 2 '3

Aperture, alt. ., T I 5575 Yt 2
53 diam. 1 "

H:\bit:\t——l\{_vetmyn, Burma.
P'ype in Indian Museum, Calcutta, :
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Odostomia pfeifferi, sp. nov.

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

Altitude & .. I'5 mm,
Diam., major .. Soovnith
Habitat—Andaman Islands,

’

Type in Indian Museum, Calcutta.

Fi1G. r. G, 2.

F16. 1.—Bittium insulsum, sp. nov,
F1G. 2. —Gotfonia andamanica, sp. nov,
FIG. 3.—Bithynia pygmea, sp. nov,

Miralda gemma, sp. nov.

Shell oblong ovate, white ; whorls 4, somewhat inf]
tured on the upper part with coarse coste, below w
spiral liration ; lower half of body whorl and base o
lirate ; sutures well impressed ; aperture ovate :
above, somewhat dilated at hase.

Hated, sculp-
hich appears 4
f.shell spirally
penstome simple

Altitude Lo <. I'25 mm,
Diam., major .. ok
Habitat—Oman,

N

Type in Indian Museum, Calcutta.

Limnea simulans, sp. nov,

Shell fusiform, brownish horn colour ;: whorls 53

impressed ; umbilicus narrow, partly concealed hy the Slfl]tures
columella; columella arched, thick, extending into reflexe
which reaches the lip above ; peristome simple - apertur A callug
auriform. J € Inversely

Altitude s e

Diam., major .. i 428

Aperture, alt, .. 4 A

33 diam, 2 ”

Habitat—Pharping Ncpa.]: g
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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.

FIC. 4.—Odostomia pfeifiers, sp. nov,
F1G. 3.—Miralda gemma, sp, nov.,
F1G, O.—Limnea simulans, sp. nov.

Unio stliguriensis, sp. nov.

Shell inequilateral, ovate oblong, reddishbrown, 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. e Bt

Lat. & 37

Habitat—Siliguri, N. Bengal.
Type in Indian Museum, Calcutta.

mimni,

Ve

P16, 7, Fia, 3.

F1G. 7.— Unio siligiriensis, Preston (type), sp. nov,
P16, 8, —Corbicila sylhetica, Preston, sp. nov,

Carbicula sylhetica, sp. nov,

Shell nearly equilateral, tumid, subtrigonal , pale olive-green,
sculptured with fineirregular concentric striwe; anteriorside rounded ;
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posterior side somewhat angularly rounded ; lateral margins sloped :
ventral margin rounded, slightly contracted towards the postcrio;
side ; umboes large ; interior of shell purplish white,

Long. £72 .. 10’5 mm,

Tat. 955 e 12 %
Habitat—Phenchooganj, Sylhet, Assam,

Allied to C. irawadim, Benson, but is more trigonal and more

swollen.
Type in Indian Museum, Calcutta.



[X..NOTES ON ORIENTAL SYRPHIDGZE
WIT DESCRIPTIONS OF
NEW SPECIES.

PART 1.
By I. BRUNETTL.

(N.B.—The plates herein referred 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 or 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 been followed, but the
genera are not arranged in any special order. Circumstances
permitting, 1 hope to deal later on with some of the genera not
touched npon in this paper. In the explanation of the plates
(given in previous volnme) belonging to this paper, the terms ‘“an-
terior ” and ‘‘ posterior "’ leg, would be more correctly replaced
by “ fore ” and * hind 7’ 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, Opposite * fig. 9, Macquart is
given as the author of the apecies Volucella nubecwlosa.  This is an error ; it should
he Bigot.
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BACCHA, F.

Twenty-one species of Baccha have been recorded from the
East. Mr. Austen’s paper on some new species of this genus in
the British Museum (Proc. Zool. Soc. Lond., 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), I,mn" 1O-1I2 mm,

7. Front above antenne triangu]ar, nearly
by a shining black triangle ; the remainder grey
black | below antennwe dull black, seen from below, but brilliant,
shining, silvery white seen from al)o\.re. Eves subcontiguous at
nearest point of approach, 1':1't|§cr widely separated at vertex.
Antennz 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. Hunieral calli testa.
ceous ; sides of thorax greyv. Scutellum dull testaceous,

Abdomen only slightly contracted at base; znd ang 3rd seg-
ments pale tawny, posterior borders widely blacki_sh, 4th segment
all black, with an arched band near I);1§c, of pale shining grey . inter-
rupted in the middle ; extreme posterior border of segment brown.

Legs black ; four anterior femoru,_basa] half of hing femora,
and basal half of all the tibix, vellowish tawny v Lips of anterior
femora sometimes darkened above.

Wings clear ; stigma yellow, halteres yellowish,

9. Front rather broad, grev, the callosity above antenng
shining black, oblong, nearly rcac_hing from eve to eye ; upper
part of [rons shining black, reaching from vertex nearly to the
callosity.  Abdomen black ; 2nd segment witha vertically clongated
pale spot on each side, nearly meeting in the centre oy the fore-
border ; 3rd and 4th with a transverse hoary vellowish grey oval
spot on each side," nearly on the fore border ; 4th segment with
brown postetior border ; last segment brown,

Described from six » » and four ¢ ¢ in the Indian Myse
colleetion from Mergui.

wholly occupied
vertex shining

tm

B. nigricosta, mihi, sp. nov. (PL xi, fig. 5,

7. Lower Himalayas (Bhim Tal, 4,500 feet), Long, 10 M

Front above and below antennwe grey dusteq.
contiguous nearly to the vertex, which is very small
black. Below antennz a wide shining black Stripe ; fronta) triangle
above antenna shining black seen from the front, .~\ntcnn(1- reddis]
hrown, the two basal joints black, Proboscis black, ti pi

E_\’L‘S (juite
and shining‘

A p 1P red,
Thorax shining black, minutely pulnjsgcnt. Unmarked  gidec

blackish grey ; seutellum rather large, shining black “’ith”]- fu

pale hairs. AUEIE

w

v |
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Abdomen : 1st segment broadly semi-circular, of exactly the
same shape and size as scutellum, 2nd very pedicillate, 3rd narrow
at base  thence sharply widening; 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 band
towards the tip, hind tarsi blackish.

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

Described from one o taken by Dr. Annandale (19-22-ix-06)
at Bhim Tal, Kumaon, now in the Indian Museum collection.

B. tinctipennis, mihi, sp. nov. (Pl xi, fig. 0.)
¢ . Lower Himalayas (Bhim Tal, 4,500 fect). Long, 8—-g mm.

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

Abdomen brown, 1st segment wholly pale vellow ; extreme
tip of 2nd, base of jrd and 4th, and two very small spots on the
sides at the base of 5th, pale vellow-brown.

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

Wings clear, iridescent, a dark brown oblong spot forming a stig-
ma, and a dark spot at tip of subeostal cell, also at tip of wing ,
the discal cross-vein, and a streak from just below the medias-
tinal vein down to and enclosing the lower cross-vein blackish.

Described from one @ taken by Dr. Annandale (22-27-ix-06) at
Bhim Tal, Kumaon. now in the Indian Museum collection. Some
specimens taken by me at Kobe in Japan, 15-v-06, which I con-
sider to be the same species, differ only in the st abdominal seg-
ment being all black instead of vellow,

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

Of B. dispar, Wik, a @ named by Bigot 1s in the Indian Museum
collection—this being the only other Oriental species T have seen.
Van der Wulp added in 1898 (Termés, Flizet., 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.)
2 . 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 antenne. Antennwe 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 vellow, base black. :

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

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. serratus, F.

A common species variable both in size, and coloratioy 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 NC]).'\I
and reaching as far west as Karachi and as far south as Bangamr;

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

o 2. 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 antenn it is hardly one-third the width
of the head.

[horax smooth, shining black, with a little gold-brown hajr on
the posterior half, and a little white hair on the lower anterio
portion of the sides. o1

Abdaomen shining black, minutely pubescent, especially on las
segment, and distinctly so along the sides of all the Sﬁgl'nelu_. ast

Legs tawny yellow, basal half of the four anterior, ang lb'. :
three-fourths of the hind femora black ; tibie vellowish (\h( rasal
wards the base. : S0 white (-

Wings clear, stigma very pale vellow : halteres vellow

Described from a o and two § 2 in the Ay V..
Jection from the Simla district and from Katmandy % ~\?uAsel

The genus has not previously been tecorded fr(m; IS
This species does not agree with any European e

m ¢ol-

pal.

X the Tast,
HOWn to me,
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but thete are two of which I have not been able to obtain descrip-
tions, viz., P. curvinervis, Str., and P. sculpeonata, Rond.

P. rufocincta, mihi, sp. nov.
. Burma (type) and India. ILong. 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 eves, 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 ; cox@, 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 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. ambiguiomn, Fln., and M.
dubium, Zett., at Matiana (8,000 feet ; Simla district), both species
being European 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 Euro-
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 of mater-
ial of my own collecting, showing considerable variation of forms,
from India, the Himalayas and South China,

Herr Kertesz, in the Termés. Fiizet. (18gg), xxii, 177 and 178,
describes two species from Papua new to Van der Wulp's list :
distinctus and nove-guine.
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DIDEOIDES, mihi, gen. nov.

Allied to Didea, Macq., from which it is separated by two
characters, mz., (1) distinctly and closely pubescent eves, and (2)
by the 3rd longitudinal vein (cubital, Verrall) being nearly straight,
as in Syrphus, and not dipped, Eristalis-like, into the cell below.
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 hearing the distinct, ridged margin as in that
genus.

D. ovata, mihi, sp. nov.
o 9. Sikkim. Long. r2-16 mm.

Head, o : face moderately produced above the mouth and
just below the anteénn:e ; in depth descemli.ng only a little l)elf)\\r
the eves. Face and frons bright vellow, with moderately th}ck
vellow hair, which above the antenna is replaced by black hairs.
Eyes touching for half the distance from the tol? of the frons
to the triangular elongated vertex, which is black with black. hairs
and prominent reddish ocelli. Eyes with close grev pubescence.
Antennz reddish brown, situated on a tawny (darker on upper
side) protuberance; 3rd joint of antennw darker on upper side,
arista orange, bare. Mouth and proboscis black, latter with some
grey hair at tip. Back of head grccnislk grey ; posterior orbit
of eyes with a thick fringe of short bright yellow hair, of equal
length all round. ]

In the ? the frons bears a hroad greenish black stripe from the
vertex down to and enclosing the upper part of tf}e antennal pro-
tuberance, the black hairs being thicker lhagl in the . I'he
antennge are nearly all black except the under side of thfe first tw_(f
joints, and the under side of the 3jrd at the base ; ﬂW_ 1_“"5"‘ <
more brownish than in the o, the pubescence of the eyes ahuo.jt‘
yellowish, especially on the lower patt ; but the rest of the characters
are as in the other sex, :

Thorax : dorsum dull greenish aénous with tl :
narrow, well-separated, not very distinct br.o“-'xu;s.h lines reaching
from the anterior nearly to the posterior margin. Sides concolorous,
rather darker behind: with a broad ye]lm\: \‘e'rtlcal stripe just
in front of the wing, descending to and terminating on, the meta-
pleurze, this stripe bearing a rather thick fringe of bright vellow
hair. In the @ all the pleure are dull grecxlush vellow, and the
hair is rather more abundant. The dorsum 1s cn.\-'ere_cl with soft
short yellow hair, which around the wing-insertion is bright orange.
Seutellum rather dull orange-yellow, cover.ed vylth soft bl:}ck hairs ;
an orange elongated callosity on .cach side in front with bright
orange-brown hair, forming posterior corners to the dorsal surface
of the thorax. Metanotum black,

three central,
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Abdomen black, with an unbroken, deep brown raised cdge
around the entire dorsal surface, closely beset with very short
bristles : 1st segment greenish black, sub-metallic, very short
2nd segment aénous at base, with two orange clqugated spots,
placed transversely, forming a hand, interrupted in the centre ;
this band being enlarged at the ends (forcshortel'lefi mn fm"_t) m
the oo, and contracted at the ends and barely attamning 1:‘1143 ridged
edges of the segment in the 9. A bunch of yellow hairs on the
shoulders of this segment in both sexes.

Dideoides avata, mihi, sp. mov., 4. Didevides ovata, mihi, Sp. BOV., F.

The 3rd segment bears a transverse orange band across t.he
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 flatte do
triangle, the extreme posterior edge being sub-metallic dark brown
with a fringe of very short black hairs. The sides of this e R
cross-band are parallel with the sides of the abdomen, to the ridges
of which they extend. i {

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 spcciméns of = o ; yellow haired. The whole
abdomen bears yellow hairs on the vellowish parts (10“305‘t-t0“'a“'15
the tip), and shorter, black hairs on the black parts. Gemm-ls o
the o rather prominent, orange, with some short black AR
the ¢ small, elongated, dark coloured. :

Belly in the . black with narrow vellowish bands at the junc-
ture of the segments, widest on the i)osterinr border of the 2nd.
In thc. ? black, with two semi-circular large vellow spots at the
base of the 2nd, Jrd and 4th segments; the posterior border of
the 1st, widely, of the ird, narrowly, and of the 2nd, very narrowly
(with enlargements at the corners) yellow. Belly