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In Rec. Ind. Mus., vol. iii, part ii, page 130, line 23 :(—

For *° Gorgina '’ read ** Engina.”’
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Ischpocolus inermis . . .~ J88
subarmatus .. 388
Ixalus nasutus i PR 0
J
Jassidie 3 180, 203, 204
Jivatma ii3 va: 173
Finsignis .. T
metallica A
fwhiteheadi ie 173
| K
Kharani (vern. ternm) FT v
L
Tabeo bata e .. 288
a s w288
-

Ma
Labeo bogeut LK . aHA
kallbuasn s i BB
pangnsia K 2
Labyrinthici ok 285, 1m0
Laeccolrephies maculatus S 333
tuler L
Lachnophorns cingalensis el a32%
Laclistes rastellus .. 305
Laprins varicornis 07
Largim o s 325
Lastoptera longispatha .- 120
trilobata . 12y
Ledra s =L 8.
anrita
feigantea
fmuda
[edyinme S
Lepas ..
anserifern i
Lepidocephalichithys guntea
Lepidoptera =3 .
Lepidostomatine .. v
Leptida il i
Leptoceridic " o
Leptocerinm i . i
Leptocorisa acuta .. . i
castalis s 8
varicoriis 318
Leptophlchia 4= o 192
i' [Il_"']'_l-ti_!-;_l(llll.;i {.':'I_J| obanensis Tk 13
Leschenaultia hydrodromus .. 250
T Lestremin indica .. e I29
Lethieus indicus P Ji 324
Leuctra 1% . 186
Findica Fa =s DO
Limnoea o 115, 110, 113
auricularia el LX5
Thowelll £y 115, 110
glabra 2 o 116
hoalkerd ak s L15
Limnaeida: 1Ly, 120
Limmnodrilus i i L34
sp. (1) 10§, 166, 112, 114
Limnophilide i SR T
Limulus = e 20%
(Carcinpacorping) rotun-
dicauda, .. 204, 205
moluccanns 204, 205
Liotelphusa levis. .. i 250
Lacustidie . e 120
Lohita prandis ra Li 325
Lophopines = i) ADF
Lophops i S
=ervillei &t A €
Zebra i .o 174
Ly gaidae 2 165, 320,
323, 325
Ly peine 4 e 3ad
Lygmus fimbriatns ., vu. 330
hospes Ey e e
militaris .. T T
Lygosoma 1o v 257
albopunctatum AR 1
Tdawsonii vin ANT
dussomieri R v
‘“yar. concolor®’ 240
(Keneuxia) ve 257
-
-s
- -
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CAVASING
chryseus
vittats

M
Page
Mabuia earinata £ 250, 257
Macroneman . 3232
fasciatum Sl f. 4
[astosnm 232, 233
var, fasciatum 233
fpumctatum 233, 213
Macrongmatinw o P L
Macroneinnrns infestus S
nefandus e - 20T
Macrones K 1

Macropes : 1035
dilutus S A
EXCAVALES . e

fphilippinensi . 1835
punetatus .. 321
spinintans Z

Macroscytus subacncus

Makoia
tillusinis
Tnotabihs
Mallophega e
tMangilia (Daphnella)y angnat-
cimets ., - e LALY
interrupta 36
Mantispa indica A we 103
lineolata .. Sy
nodosa o +. 105
quadritnberculata 195
mupicollis .. i i3
Manlispidic h 185, 163
Murilia i s
Mastacembelus armatus ] Bz
pancaluz R7
Mavoa modesta +¥i

Mecidea indica
Megacorlum stramineum
Megaderma lvra i
spasmi .,
Megalestes major
Megalocerara doliertyi i
Megamerina annulifera
Megariiynchus rostratus

ki b b Laa B B B #T = =

e i BT

- e e Led O
ol b bR

Smb Lk el Tad ek Lall Lad Ten =

truncatus 4
Melatophara spinifera St v
Menida formosa = i It
histrio his iy 1§
. varipennis . T
Meriones 3 . G
ervilirura .. ¥ £
Mesovelia mulsanti .. fa o32B
Mesoveliing: 2 328
Metacanthus pulchellus RERT
Metrnidium schillerianum R )
Micrixalus fuscus .. -
tMivrocystis edithe di 134
thwaitesi va 134
. "war, depressa 133
Fwinifredae Ty
Microdeuterus dallasi A o
megacephalus . 314
Microhyla rubra b vy 280

Micromus His ]

australis .. |

L]
i
- 2

Micronecta striata .,
Microvelin repentina
singalensis

Mirinue ‘
tModiola cochinensis
Maole-Rat 4=

Maollusca

Molosans abrasus i «x 272
rifus vae. obscinis 4 =7 -5
Monanthia clobnlifera 327
Mononyx ' v 337
Mugil cunnesius A et
Mugilidoe 200
Musagetes funmosis i 3B6
masoni . 3 388
Mus o RSN, PR TR T T
858,04, ob, OO, 1O
bandicotn 5 = 12
berdmore G, 10, g4, 41
blaniordi 10, 23, 36, 04, 07
howersi s e 1o
‘i hrahin a 2z, 88
bukit 5o 11,41, 7=, 88
burrescens A Il
burrulu- Lt L1
burms o . 11
celebensis aln 23
comberi 75, 47
concolor Ar - i R L
66, 68—70, 70

18, 02, F—o0
decumanus .. ¥,0, 10,43, 55
G, 66,67, 7l
7a—84, 97, 93

everetl 5% - 23
flebilis i i5 11
fulvescens e 13, G5
giganteus e 12, 72
oriseiventer .. e It
jalorensis it
jerdoni e fi, 41
72,92, 04

kok - b 12
listoni £ 0
luzonicus . i 23
macleari B i 23
mettada 79, 1D, 12, 30, 32
48, 49, 54, 58, 95, 99

meyeri 2t i 23
{Nesokia) i e 12
nitidus 5 19, 41,94 (¥}

niveiventer G, 40,41, 71

38, 02, 93

plurimammis . , e 12
pulliventer | o
rapit “E A1, 72, 88

rattus 3—s0 8, 0, 11, 12, T4—15
18, 20, 21—=23, 27, 33—

35 37 41—45, 531,54, 55
§A—fy, AO—71, FO—AT
83—8s, 87—a9, 163

alexandrinns o O 47

rufescens ain Gy 7

rufescens v 19,60

setifer e o 12
-
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Page Page
Mus stoicus e ¢ 1t | Meuroptera . 185—200
tuciturnns e o It Mezara viridula o TN T
vicerex O 30, 37 40, 4TS Notanatolica o es 230
4. 02, 9l 04 TN . . e 22X
xauthurps S o a3 np]r:t:‘il,l. va IO
Mygale stridulans .. Nothochrysa i T 20w
Mymaridae e tindigena i 203
Myopsocus griscipennis flefrovi 1
sp. i frohmstn P [
Myrnecaluruz acerbus Notobitus meleapris e
* Myrmecophila quadrispinag Notonectide o .= 330
Mrrmeleonidie = Nuria (danrica o 287
Myrmeleon adversus Nvcteribiidae s 291, 274
1||;|.|'!._'l1||'.-.'-.l]]i.:-'~ Nysins i R
punctulatus (1) minor -k oAy

sapax .
M

Nabidine r 333

Mabis capsiformis .. 133

Naidida o . 107

Nais ' 105, 113

obiusa - va. . DOMY

. . 100—100

Nandidie 287, 200

Nandus marmoratus 287, 200

TNassa shawi i co 137

Nauncoride 5 336, 337

MNectocoris stali e i 335G

Nemachilus v T I (.

tmacmahoni e 341

rhadineus cx 343

triangularis 1

Nemichithys i . 1IB3

acanthonotus arh, o

Nemopada o 344, 307

cylindrica 346

formiciodes 366, 187

i entris 357, 367

s pallipes** v 3OF

* retronotata " e 2O

Nemopteridic : o 106G

Neoperla e 186, 180

Findica e va - 188

pilosella .. .+ - 1BB

Nepida i ie 333

Nesokia g, 12,13, 23, 36—30, 34

56, 66, 95, 60, 99, 100

bandicota i 56

bengalensis 6,12, 24, 72

hardwickei .. G, 12,25

hutroni +s . G

indica e i 12

nemorivaga A |-

[ o sy i

Neuromus £ T s 7.

decemmaculatus BT [ T

infectus .. sv 304

latratus .. Sl 1O

maculipenmnis SETG

Neurotia i P L

fasiatica .. s

maclachlam - R L

melalewca., . o

regina i A e

Odonata g 185, 1go
Odontoceridic R ve 230
Odlontopus i e 320
(Estropsis nigricornis v 23X
Ogeogaster segmentator . 148
tesselatus .. 1y

Migochela a0 105, 114
Oligotrophus indianus e 20
mangiferme ' 132G
guadrilobatus s AT

tenuispatha ’ 129
Oncocephalus annulipes Fa, 320
Cphidia e —1g0

Ciphiocephalidame b9
Ophiocephalus gachna

punctatus

striatus

Ophisanrus gracilis (7)

Orthoptera i

Osmylus S

langi v

tuberculatus
Otocryptis beddomii o e 254
Ovactis ' s L
Oxycarenine i A
Oxycarenus letus .., v 323
Ingubris e R
P
Pachygrouthine ‘s Ao S b
Palingenia s R (=
robusta .. T S
sp (7} 5 PR
Palpares contrarius .. 200
infitnus i S ]
pardus . we OO
gp. (1) Fa 200
tigrofdes .. We 200
Paludina v 2095, 206
tPaludomus annandaled s L L L
Pamera pallicornis ., s E
vincta . Lo 323
Panorpa appendiculata . 103
tienesirata ST -
furcata. .. CRR v 1
tsordida .. N -
-




Page |
Panorpide -« 10§
Faracopium cing: I]LIISL o 1)
Paratelphusa 249, 251, U-» 370
apu—3st
bakeri w5 378
f(Barytelphusa) 2z0 . 232,
370
edentula S
jacguemontii 2so—ags
379

tlamellifrons 251, 370
lupubris 252 306, { ¥
THapai 3
Ti.'l-.’"i:t‘.lrjh
fpuvinata
carinifera
cuuicularis
dayvana
clegans
tpageii
§iGlobitelphusa)

Thakeri

*var. cylindrus 378
Hoonto

e 37
- fgubcinatoris . 37
'iiljl(l.i!if’h.'.‘i 5 170
~ tpistoriea G '“"-i
jacsjuemonti 251,
g Leschenaultia) 250, 359
bouvierd o)
hvidrodromus 250, gﬂu
§(Liotelphusa) 250,
faustrina
loevis 150,377, 175
levis var, quadrata 377
nilotica 280, 381
(Oziotelphusa) B =]
bouvies i ._E,Er_.
hydrodromus .. 380
(Paratelphusa) z_;rh Cind
fb]atl.[:u rili
frerayi
tridentata
'i'lrj.ll'ib-'lntil w8 i7s
f{Phrcotelphusa) 250
el 25T, 377
callianira - 1]
feampestris o 377
. tgaged e
Suensis 375, 3760
spinescens .. 375
Spinigera 4T 375
] indentata 375, 378—1350
Paromins exiguns ., 323
sevchellesus s a2y
1Parosmylius e ¢ 200
tprominens 200
FPecten bellerd 34 ve T30
$Pectispongilla 32 il S
faurea .. 193, 104
Peloponidie - 135
Pelogonus marginatus ie R '15
ftPentadactylus cevlonicum o 137
Pentatomidae 163, 302, 315
Pentatomine we 307
-
. .

Percida
Periclvstns singularis
Perilpmpus lanbuca .
Perinoin badia
deflexa
disjuncta
exclnmans
CXITCESL
furcata
it eifora
lituriplena
ornata
placens
plena
pustuliceps .
setnijuncta ..
separata
signiflera
subfurcata ..
sl junctn
LEANSVEr s
varipes
Perla
fhenigna
reymbele
duvancelii
Fiona
Inteola
Perlid:e Y
Peromyia La-.uhﬂ\:hv-

Page

186,
187,

=00

Fhalantus genfeulatus
Phanostoma 234
Philagra 178
feephalica 178
Nastata 5 278
fprovecta 170
Philcenns 174
Philopotamidace 2171
Fhlogiellus o 384
subarmatus . JB8
Phricotelphusa callianira 250, 251
Phrygancidm R
Phyllecephalinge 313
Phymatid 327
Physopelin gutta : 325
schlanbuschi 335
Physorhynchus tuberculatus . 33T
Plhiysstomi 386, 287, 280
I'hytoptido 120)
Picromerus griseus 312
oblusus 312
Pierodorus rubrofasciatus e Ry
Piophila as 344, 307
contecia .a R % ¥ |
disjuncta e A
ritficarnis 344, 367
var, flavifacies 344, 367
Pirates atromaculatus 31
lepturaides 131
mimdalus 331
quadrinotatus 131
. sanctns 330
Piratinm . 330
Pisidinm 115
tstewart 11f)
Placosternum taurus L 5 V'
Planorhbis 116, 117, 120



Py Page
Flanorhis barrakporensis voo t2o0 ) Potamon (Geotelphusa) 240, 201
var. huttony ., 120 tadiatretum 250
COMPressiLg 117, 118 obtusipes 210
confusng . Joo AT sikkimense EXTH
himalivaensia 1T, 120 hyidrodromus 178, 386
huttont 170 lugubire 247, 248, 252,376
nanLs s i 120 | var., edentnlnm 247
AMEOMENSIA L 1Iy—11a var. falcidigitus 248
pind var. japonicus 1158 var, harpax 247, 248
h]!.lt‘rll'll:"‘ VAT, major 100 var, nigerranun - 247
.‘.-h_'w:tt‘n 11G var plawtom 248
thibutauus 118 HURENIERIRHIT 347, 248
L]Iil\x'licl:n_ e LIB milne-cdwardsi : 250
[.l'\'l'll.‘.l.'ll{"l::‘-?:.‘i 17T, 118, 1158 i““i"-”“”" : S48
Platazpidine T AT 2% # Paratelphusula) 249, 250
Flatveara nasuta 763 380, 381
Plautia fimbriata 2030 fealvam 251, a8l
Plea pallescens 2 337 crenuliiernm 380, 381
Plinachtuz acicularis 217 dayanum 249, 380, 381
Plinia o e TR fee en 381
ampla a t7dy 175 flungozunm 257, 331
ipilosa ; 174 martensi 380, 381
Plumatella e 270, 394 milne edwardsi 380, 381
fruticosa . . 174 wood-masoni 380, 381
punctata 280 ﬂi*mmuiwmj - F T
Podalirius pulcherrimus 204 Tamnandaui 246,
‘odops coarctata 304 240
dentata 304 {Potamon) 243, 247, 240, 250
imncsa 304 anclersomianum .. 236
gerrata 303 var. asperatum 244
Porantius festivus 1394 VAT. Imanipur-
Poreiloscyius longicornis 334 ense er 244
Polyacanthus cupanus ks var. toitum 5. 34q
Polycentropidie 137 atkinsonlantim .. 243,
Polycentropine LT 244, 240
Polyctencs = 27 [—=274 var ambivium 293
fumarius . . g aya var, e pliy-
intermedius aga zeleum el
longiceps T T ] var venlriosum 244
Iy S=3, 273 auslenianum - R
maolossis . Az 40 =
spasi 272, 273 fhifarinm 244, 240 [
talpa 272,273 !J-I"l."I.'I-H1rl!_'_{l-'lili1tl.i|'|'|-. e P
Polyctenidie Z71—274 edwardsi Pl ¥ o
Polymerphanisus : 213 var. hirtum .. 244
bipunctata 23 fluviatile 240, 240
nigricornis 233 var, gedroosio-
sexpunctata .. 234 i . 243
Polytoxus £ e 38D var. ibericum 243 =
Polyzoa 3 275, 280, 2935 hispidum fa aab
Poophilus costalis . .. 1Bo koolooense 243, 245
Porpita E J T larnandii wn
Potamiscus 246, 230 i P 1] .
annandalii 246, 240 pealianum 245, 246
Potamon 240, 250, 332, 375, 370, var, antennari-
380, 381 uin R ]
(Acanthotelpliusa) A 7 fpruinosnm v 240
fealvum 381 faimulum 245,240
crenuliferum 381 | stoliczkanum o 24l
dayanuam 381 thagatense P T
fem 381 | ttomidulum 245, 240
fiungosam 341 tumidum 245, 240
martemsi 381 | tturgdolum 245, 240
wood-masoni 381 wond-masotii .. 250
crenuliferum «». 251 | Potamonautes e aal 24T
etode i S R0 jacquemontii oo 247
fex s .. 251 | Potamonidao 243, 245, 240, 256
-
- - * |
L]
- |
- - ‘ =



Prostemma carduelis
flavomacnlatum
Protoscalpellum
FPsendophlosine
Pzendotelpliuga
Faocidae
Paocus taprobenes
Ptyelus
COTITLL
coneolor
fHavescens
frontalis
IMIPressis
monostigma
picens o
plenipennis . .
tenebrifer
Pygolampis foeda
Pyrrhocoridae
Pyrrhocorine
Pyrrhocoris

e

R

Rana beddomii
blanfordis ;
cyanophlyetis ..
hexadactyla

var, a
var. b
leptodactyla
liebigii
limnocharis
pleskii
temporalis
tigrina
VEITUCosa =
vicina 7 28,

Eanutra elongata

filiformis

Rashora daniconius , .

Reduviide e

Reduvius cincticrus | .

S52

258,
329,

Rhacophorns maculatus
KRhicnoda
Rhbopalocera i
Rlhopalomyia haasi ..
Rhyacophila
Ehynchobdella aculeata
Ehynchobdellidie s
Rhynchota 1h3—181, 3|:|J:
Rbyachota Heteroptera aar,
Rhynchoig Homoptera o
Riptortus fuscus .,
linearis
; pedestris
Ristella beddomii
guentherd
S
Sapartia troglodytes
Saf:‘ilﬂ' i = & ER
Saldida i
Salmonide .
L]
L]

&% 00 00 &0 OT 00 B
W Sk LRl e i Bl

IR PO T TR

Lol
B 065
b

233
285
285
283

283 |

335
335
289
333

130 |

2335

FEE

163
125
231
287

337
337
301
318
318

=57
257

151
329

334
12z

Page

Saluo 122
fario 123
uxinuns ]
Saltella 5 344
fmetatarsalis 160
‘taetigera 368
Salyavatine 329
*Sarcbaza )
feelebris 170
Scalpellinim 267
inerme 270

MLAZ N 270

pellicatum 270

fiSmilium) kampeni ""1:1—
gsociabile . .

.I"r

z 270
stearnsi var. ge mum 270

Scanting pallens 3206
volucris 326
Schistura geta 341
Schizomia incertn t2g
indica 120
Schizophthahni 198
Schizops insignis 313
Schizothorax esocinus 123
Scipinia horrida va 333
Scombresocida 287, 28y
Seutellera nobilis 301
Sountellerinm 303
Selenocosmia = 384
fuliginea 384

himalayana 184

thonesta . 384

inermis 384, 3806

tinsulana 384, 383

javanensis v 1384

lanipes 384

tobscnra 383
sarawakensis 284

stirlingi i3y

Sepsinie e 143
Sepsis 370
tadjuneta Fdabs -.[ﬂ y 371
apicalis 344, 370
hasifera 344, 370
heckori : 344, 371
hicolor 344, 364, 371, 372
fhrevicosta 3444 3060, 371, 372
Threvis 344, 361, 371
complicata 344, 172

coprophila 344, 3506, 339, 362, 371

cynipsea 343, 345, 370
decipiens 344, 371
tedilala 344, 156, 370
tdissimilis 34 335, SFC-H 3r=
tlasciculata wr B4 365, 32
fascipes 344, 370
tiava 344, 351, 356, 357, 362, 370
frontalis : 344, 372
thulvolateralis 344, 349, 302, 370
thimalayensis: 344, 345, 348, 370
thumeralis 344, 362, 371
indien 344, 357, 350. 362, 371
javanica 343, 344, 384, 371, 372
lateralis i 344, 372
limbata iy 344y 370
linearis . 344, 370
tlineatipes 344 354, 370



xii
Page Page
Sepais modesin 143, 370 | Stylonotus obscurus 198, 199
maonostigma 344, 370 Sycanus versicolor .. ST -
e paleisis 344, 303, 37t | Symbranchidea: i veil 2RO
nitens i 344, 372 | Syvmplocos theseformis e 133
fpubipes o 3440308, 372 | ISynthochrysa o7 e 202
punctum 344, 347, 344, 351, 355 :'j:.':itu:ctmﬁ. Rociug. .. e 230
TEVOCAns 44, 372
ruin 344, 357, ,:Q 360, 362, 371
Frufibasis 344, 348—350, 370 3
Trar major 349, 370
*var. obscuripes 340, 370 Tabiuus . -« 350
frufipeetus 344, 350, 352, 300, 370 | [aphozous Pﬂrﬂnlﬂﬁ ae Y
teimalis v 44 34830 I:-:'I.U.Tn'l b i G, 34, 100
spects abilis 34<k+ _;r'u'_:_ _:I_rj] 371 Teleonemia . ey . 166
tenella i a4, 36z, 3N thimaculata < 16l
testacea - 344, 372 Thorneensis so 106
ttincta 244 3353, 356, 357, 37 t(2) clegantula .. 167
trivittata 344,357, 350, 300 funcrea «v LGB
viduata i 344, 366, 372 | Teleosted i el 2836, 287, 28Ba
violacea .. 350, 351, 370 | Telphusa callianira .. .. BIT
Serenthia gibba = . aaw | hippocastanum .. aB80
Sericostomatide g e | indica o 250, 251, 376
Serida Py e 171 | levis P PR ¥ i |
+halteata ik i apy | lugubris .. ve BT6
latens A o Ty ** steniops ' o- 3aon
proxima : .. 172 | Telphuside " wr 38T
Serinetha abdominalis .+ 31g | Tetmites n .o 18%
augur AT .- 3o Tessaratoma 2rd e i
Setodes ! Lk :_1;1 | tkina = va 104
argentifera .. <o Zgo | tkinta .. 163, 164
sexpunciata T | malaya oy Ly
Sialidae B 103, 104 | papillisa v 163
Siluridm 132, 287, 289 | quadrata s
Siphlocerus nimins .. s 108 'l‘usi:urntnmiurr 163, 313, 315
Sirthenea flavipes ., f oy | Tetigonietla ferruginen i 203
Sisvra ; 206, 27 | Tetroda histeroides .. R ]
findica . apg | Tettix e TR
Smilinm i | *Therates erinys ~<ub sp styx. .. 2060
Sphierodema nlt!'ll-ﬂ‘lll.!n: v 336 | tThysanota l.'lv;'gan*: e k35
melestum 3 3‘1_ﬁ hispida e 2 BT
ru-ticum vi 336 Tingilidme i65, 327
Sphedanclestes mendicus o :3-” | Tomatares mmpns:lun R L v,
Spongilla ES 1ot , »_-} : | Toxorhynchites Ly ve 226
alba 2 206, 207 | immigericors. .. 226
carteri .. 206, 207, 275 | Irachischinm fuscum ox. T4T
crassissima .. azg | Tribelocephaline .. S
themephydatia T | Trichoptera e 183, 231
lacustris  sub-sp,  reti- Triphleps tantilug ., S T
colata .. .+ 27 | Triplect idinme % 0
tiravancorica .. 1o1 | Trochospongilla leul}: e ]
Spongilline T phillottiana .. 103
Squilla .. = .. ot | Tropidonotus chrysargus 143, 146
Staccia diluta i i o | maodlestus R
Stenares improbus .. RS | vibakari RPN T
Stenocephalus lateraring RS xennra T
Stenopodinm i .. 320 | Tryxalides i B S
Stencpsyche - T Tubella .. I e 102
griscipennis . 23T _ penasylvanica 102, 103
Stibarcpus callidus .. oy ERGE Tubificide 2 105, 114
minor .. i 308 fTumeochrysa .. 201, 203, 204
4 muolginus aa ) EOEE findica il 2O
Stiphroneura inclusa .. 200 v
‘,tStoleHa i Vv 2590 u
A findica A ve 270
torthiecoris “-'KﬂﬂE’PE <+ 304 | Urostyline & 14,31
Streblide :: < 271 | ¥Usia marpinata . 3,,4' 3,3
13" ylonotus i ri IG8 I Talbl'].ﬂme& F 227, 228
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LS HE RACES OF INDIAN RATS.

AN EXNOUIRY SUPPLEMENTARY 10 THE INVESTIGATION
OF PLAGUE, AND DEALING WITH THE ORICIN Or
HACES FROM SPORTS

By R. E. Luovy, M.B., D.Sc, (Loud.), Capt., I.M.S.. Acling

S g Mariie ."1.'.".=.l_|.' of Ty

PREFATORY NOTE,

Thes collection o which Captain Llovd's researches are based
consists almost entircly of specimens sent to the Museum by medical
and sanitary officers in India and Burma as a result of an appeal
circulated by the Government of India in 1907. The history of
this appeal is as follows:—At the time that Dr. W, C. Hossack
was engaged on the werk embodied in his account of the rats of
Calcutta, considerable discussion arose as to the species of rats which
lived in association with man in different parts of the country. As
the matter was an interesting one from every point of view, I
wrote to the Board of Scientific Advice, asking the Board to bring
to the notice of Government the importance of cond ucting a con-
certed survey of the rats of India. The Board forwarded Iy
recommendations, with the result that the circular to which Cap-
tain Lloyd refers at the beginning of his paper was issued. Dr
Hossack, however, found himsell unable to continue his worlk on
rats owing to the stress of other duties, and the Trustees of the
Indian Museum failed in their attempt to secure the services of an
expert mammalologist from Europe to deal with the collection of
which the specimens presented to the Museum by Dr. Hossack
formed the nucleus. The Trustees then approached the medical
authoritics with the suggestion that Captain Lloyd should be
put on special duty in the Museum for this purpose.  The medi-
cal authorities agreed, and Captain Lloyd’s term of special duty,
at first six months, was later extended to a year and then to
cighteen monts. i

I venturé to think that the Trustees’ failure to secure the
services of a specialist from Europe was not altogether a misfortune,
although I was responsible for the siiggestion in the first instance,
Few zmlngjsl? would deny that an expert mammalologist with
2,000 ratg before him, and only a year in which to work them
out, would have been justified in devoting the whole of that time
to a study of taxonomic minutiz. A resident naturalist was

it |
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however, in a different position. He was acquainted with local
conditions and therefore able to start inguiring about doubtiul
points without the preliminary study necessary to a new-comer
whose time in the country was limited, Perhaps, therefore, he was
able to view the whole matter from a somewhat more biological
point of view,

From a purely taxonomic point of view there are doubtless
many zoologists who will find Captain Lloyd's work unsatisfactory,
becanse he does not describe (or at any rate does not name) new
species and varieties, It is perhaps as well, however, that animals
so important as rats should not be regarded solely from either a
taxonomiic or a sanitary point of view, but that pure biology should
have a place in their study.

Quite apart from the value of Captain Lloyd's researches, the
importance of the collection of Indian rats that has now been got
together in the Indian Musenm must not be lorgotten, and 1 desire,
on behali of the Trustees, to thank those who have assisted in this
usefal work., T have also to acknowledge a grant ol Rs. 300,
towards the cost of the plates which illustrate Captain Lloyd s
paper, from the Home Department of the Government of Pndia.

M. ANNAMNDALE,
Superintendeni, Indian Museun,
Natural History Secfton.
CALCUTTA ;
January 18, 1900.

INTRODUCTION.

In July, 1907, the Government of India issued a circular to
the local Medical and Sanitary Departments in India and Burma,
inviting them to co-operate with the Indian Museum in studyving
the varieties and habits of the common rats distributed through-
out those countries. Such an enquiry is much needed at the
present day in view of the part played by these rodents in the
dissemination of plague. The circular met with considerable res-
ponse, o that within the following year over two thousand rats
were received by the Museum [rom different places.

Rat-destruction has been carried out on a large scale in
many towns throughout the country, and it is chiefly from these
centres that rats have been received. Most of them were obtained
from districts in which plague has been of annual occurrence,
but a number were received from places which have been free
from the disease since the commencement of the present epidemic.
Material has therefore been acquired by which we can compare
plague-ridden districts with plague-free districts, as to the nature
of their rat population. It is apparent that the freedom from
plague enjoyed by certain districts might possibly be due to some
visible peculiarity in the rat population of those districts; there

2
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is some evidence that this is so in the case of Madras city.  The
distribution of the several species of common rats varies consider-
ably throughout India; especially is this true of the principal
sea-port towns, Dro W, € Hoessack's investigation has shown
that the rats of Caleutta city are surprisingly different from the rats
of Bombay, which have been described in the reports of the
Plague Commission. It will be shown that the rats of Rangoon
amd Madras cities are also different both from one another and
from those of Caleutta and Bombay:.

PREVIOUS WORK ON INDIAN RATS.

At the outset it must be pointed out that these results have
followed directly on Dr. Hossack's investization of the rats of Cal-
cutta [1], and are in direct continuation of that work, to the author
of which every acknowledgment is due, not only for the guidance
afforded by the work itself but also for the results of his experience
conveyed in a personal manner,

I, an © historical ' paragraph Dr. Hossack reviews the previous
writings on the subject of Oriental rats, and although it is un-
necessary to repeat that statement here, it may be agan
mentioned that Mr. Thomas's paper [2], published in 1881, is the
foundation on which any subsequent work on the subject must
be built. The account of the rats in the Fauna of British India
seems to have originated from this source.

As these observations are in continuation of Dr. Hossack's
work, it does not seem necessary to again define the common
Indian species of rats; it will be sufficient to say that they support
the opinion that Mus raffus, the common rat of India, is, in colour
and quality of fur, a most variable species, and that its variations
are s0 numerous and seem to occur in such perfect gradation,
when large numbers of specimens are examined, that definite
varieties can rarely be established. It will be shown, however,
that even in its range of variability Mus raftus is not constant
throughout India. In some places there is a tendency for rats of
this species to breed true to some particular type, while in others
they exhibit a range of colour-variation as wide as that of the
species in Caleutta (Hossack [1, pages 17 and 18]).

To name new varieties of the species seems unwise, for there
is nothing to show that the rats which breed true to some
particular type in a given*district at the present day were in the
same state fifty years ago, or will be found in a like condition
fifty vears hence. It must be remembered that one hundred
generations of rats pass within the lifetime of one man. More-
over the following objection to the naming of varieties may be
framed :—To establish a variety and lay down one specimen as its
“type” is 1o acknowledge tacitly that all animals subsequently
found from far and near which closely resemble that type must
be genetically related to it. After examining large numbers of
amimals taken from widely separate localities, doubts arise as
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to the validity of such an acknowledgment, and the probability
that similar variations may arise in two separate localities appears
very great.

In illustration of this the following example may be given:
The mole-rat Gonomyvs bengalensis  was  found te be conmmon
in Rangoon, occurring not only in granaries, warchouses anil
stables, but frequently in the rooms of dwelling-houses situated
in the heart of the citv. This rat, usually of a grevish brown tint,
does not as a rule show much colour-variation. However, within the
narrow limits of two adjacent houses, in a certain street in Rangoon,
a number of pure black specimens were found,  ("This oecurrence
will be deseribed in detail further on.) These may be regarded
as a new variety which may or may not persist ; but there seems
to be no reason why a similar localized race should not appear in
any other town in India. Indeed some evidence will be brought
forward to show that wmelanotic mole-rats have arisen in two
separate parts of Rangoon city itsell, independently of one
anocther,

Further, it can be shown that such ]h.-n;:ﬂiin!"lﬂu:-'- ol colour
variation are by no means confined to the phenomtnon of
melanism. The following example may be quoted :—A Tace ol
white-bellied rats of the Mus rafius type was met with in Rangoon,
The tails of these rats were uniformliy dark greyish brown, being
of exactly the same tint above and below. Among some hundreds
of these rats which were examined, one was obtained which
showed a pure white line along the lower surface of its tail,—in
other words, the tail was obviously bicoloured. It appears that
great stress is laid on this feature in defining species of rats: while
it is admitted that within the limits of one species the lower sur-
face of the body may be dark or pure white, the same admission 1s
never extended to the tail. The following difficulty, therefore,
presented itseli :—Should this single specimen with the bicoloured
tail be regarded as a separate species from the others which,
except in the one respect, it so closely resembled 2 The probability
that it was merely a sport from the common type appears too
great for this step to he taken with any confidence. [f now, it
is granted that this particular specimen may have arisen as a
sport, there appears to be no. reason 1;1.']11--'j 1:1;{!:5._:’, prepotent, it
might not have established a family with bicoloured tails within
the limits of a few adjacent houses, as in the case of the melanotic
Gunomys. Such a family would probably die out in a few months,
but on the other hand, the strain might become firmly established
a5 a 1ew spectes.

These remarks have been made in order to explain the paucity
of species and varicties recognised, and to defend the practice
observed of not defining new species from single individuals or even
from small local groups of individuals, which may show well-
marked peculiarities of coloration. The literature of Oriental
rats frequently reveals species, defined from three or four indivi-
duals caught within the narrow limits of a single house, all of which

-



p

1904, ] R. E. Lroyp: The Naces of Indian Rais. 5

agree in showing some slight peculiarity distinguishing them from
other species. Whether it is possible to rediscover at a later date
species defined in such a manuer seems doubtful : and if it scemed
possible, the question as to whether the individuals on which the
rediscovery was alleged would be genetically related to those on
which the species was originally defined, appears even more
doubtiul.

In the writer's opinion it is not possible to ** classify " the
Oriental rats in a satislactory manner on the lines on which elassi-
fication is being attempted at the present dav. Before commenc-
ing systematic work in a group, the observer must make himsell
acquainted with the structural features which have been chosen
by previous workers in defining new species. In the case of the Mus
raftus group the following points are considered of sufficient weight
to distingunish species: a difference of 30 mm. in*‘length™; a
iﬁﬁel—fﬂ\.‘ﬂ {'ﬁtl 1‘") min. in the ]x.‘ﬂé]\{ll of the lliﬂil fu:ﬂ;; of 3 uim. in car-
length ; a difference of 20 in tail percentage: as regards colour,
redness, vellowness or blackness are considered of importance ;
a white ventral surface is ol some importance; a bicoloured iail
(dark above, white below) is regarded as of the utmost importance.
In 1903 Oriental rats were arranged in g6 species.

If, with these points well in mind, the observer examines 00
rats caught in different parts of an eastern town and attempts to
classify them, he is confronted with an impossibilitv. (I do not
refer to mole-rats, bandicoots and Mus decumanns, which are
distinct at a glance.) He finds that variation among the hetero-
geneous collection is wide euough to embrace all or nearly
all, the points chosen by previous writers on which to define
species ; but he also finds that ten rats caught in the same house
will often resemble one another very closely in colour, size, and pro-
portion, always more closely than ten rats taken haphazard from
different paits of the town. The rats of two separate houses will
sometimes show difierences as great as those chosen to distinguish
species, while the rats in each house resemble one another very
closely indeed. The following difficulty therefore presents itself.
Should any or all of these small groups receive specific names ?

The common procedure which leads to the definition of a new
species of Oriental rat seems to be as follows :—

A field naturalist sets traps in a rat-frequented house or close
to a set of burrows in a field ; two or three house or field rats are
caught; in either case the specimens which closely resemble one
another come into the hands of a specialist in Europe, who
examines them regarding such features as those enumerated above,
Although they resemble one another very closely, it is highly
improbable that they will, in every way, closely resemble any
previously described species, They are defined as a new species.
The discovery of new species on these lines is slow because the
number of rats examined is quite insignificant when compared

with the number of rats present in one Oriental town. Though

slow, the process cannot end.
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The definition of such species, however burdensome it may
seem . is not in itsell fallacious, for a family group of inbred rats
taken from a single house or set of burrows may show definite and
measurable peculiaritiecs. By naming these groups specifically one
does not directly establish a fallacy. Indirectly, however, the
procedure causes false impressions, in the following way. When
a new species is discovered in a district, the discovery being hased
on a few specimens caught together, the idea is originated that
many other rats in that district will resemble the type of the new
species. This is far from being the case. ‘The species  of
Himalavan rats illustrate this anomaly. From previous writings
the impression is given that Muws jerdoni is a common rat in
Darjiling ; that Mus mivervenler is common in Katmandu; that
Mus vicerex [3] is the rat found at Simla. \We have received rats
from six different parts of Darjiling, none of which resemble M.
jerdoni in any way ; over fifty rats are from Simla, none of which
show the peculiarities of M. vicerex. Rats brought this year
from Katmandu have no resemblance to M. niverventcr which was
described in 1836 from five rats caught in the Residengy of that
place. On the other hand, certain rats from Kashmir are very
like the type of M. vicerex, judging from the description of it.
Certain rats from Naini Tal are equally like M. sdiveiventer, though
one of these was caught in the same cupboard on the same night
with a rat which showed features peculiar to M. berdmorei 4], a
species only known from Manipur (Assam), and Mergui (Ten-
asserim). It seems impossible to reconcile results obtained by
studying large numbers of rats with results which have been
previously obtained by the study. of small numbers of speci-
IMENS,

Great confusion exists in the nomenclature of Oriental rats,
The common mole-rat of India was first regarded as a species of
Mus; later on it was known as Nesokia bengalensis ; quite recently
it has become a species of a new genus Gunomys [5]. The antelope
rats may be placed in the genera Meriones, Lalera or Gerbillus.
Specific names which have been long abolished are often revived.
As a result of this it is often difficult to determine the scientific
names of common rats,

The following instance may be quoted in illustration of this
difficulty, The honorary curator of a local muscum sent certain
fiecld rats to the Indian Museum for identification. They were
returned as Nesokia hardwickei and Gerbillus erythura. 'The sender,
being desirous of obtaining the best possible results for his museum,
sent similar specimens to Europe; they were returned as Nesokia
fugttoni and Meriones crvihrura. The Indian Museum was informed
of this by the curator of the local museum. It cannot, however,
be maintained that one pair of names was right and the other
wrong. The names given by the Indian Museum for these well-
known rats were taken from the Fauna of British India, the
author of which upholds the name Gerbillus, and considers that
the specific name hutioni is included in hardwickei.
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Confusion of nomeneclature among the group is increasing at
the present day. Two new species, Mus Wsfons and Mus comberi,
have been recently added to the list of Indian rats [6]. In the
words of their discoverer ** There is little to distinguish ffsfonr from
mettada except the difference in the size of the molars, but this
difference is quite constant and easily appreciable even by the
naked eve.” It seems to be noteworthy that specific differences in
an animal so large as a rat should be appreciable even by the naked
eve. Mus comberi was discovered among eight rats collected at
Nasik, four of which were identified as Mus meftada, the remaining
four heing regarded as of the new species.  T'he measurement of the
molar series of these specimens is given in millimetres as 56,57,
5'7,57: 0,6, 601,6'2. Those withmolarseries measuring 5°6-—5'7
formed the new species Mus comberi, Those from 0—6'2 were re-
garded as Mus melfada.  As regards these dimensions, the difference
between the largest and smallest in meffadais -2 mm. The difference
between the smallest in meffada and the largest in comberd is *3 mm.
There is no other difference between the two species, which live
together in Nasik.  Anvoue who accepts the separation of these two
species Mmust suppose that among any thousand *° Mettads " from
the Nasik district, a verv small proportion will possess molar series
measuring 38 and 359 mm.; he must further suppose that a
“ Mettad " with molar series measuring 5'7 mm. will recognise and
refuse to mate with one whose series measures 6 mm. . lest mongrel
offspring with series of 58 and 59 be horn. After reflecting on
the smallness of the dimension represented by 1 mm., and the
impossibility of measuring it by means of ordinary appliances, it
is difficult to regard these two suppositions as well founded.

Mus listoni was defined from five specimens from the Konkan ;
it is separated from meffada for the same reason that Mus comberi
was separated, because the teeth are some three-tenths of a milli-
metre less than in mellada,

Mus listont and comberi are separated because the latter is
* distinctly smaller ™ and for no other reason. The author of these
new species gives the dimensions as*follows :(—

Head and body length in millimetres.

Mus comberi (4 adult females) -, S S i T s T £
Mus meftada(; |, iy G = 122 [22 127 o
Mus listoni (2, A Sl T32 i A

The same author continues: ' The specific separation of comberi
and listond, however, must depend on the non-existence of inter-
mediates (i.c., in size); from my knowledge of the country I argue
that the discovery of such is most unlikely, and 1 have not
hesitated, therefore, to rank them both as species.”
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On examining the measurements we sce that the dilference
between the largest and the smallest comberd is 7 mm., and that the
difference between the smallest lstond and the largest combers is
also 7 mm. Why, then, is it necessary to seek (urther for
“intermediates' ? In one case a difference of 7 mm, in length
between two individual rats is not considered safficient to separate
them as species, while in the case of another pair of rats a precisely
similar difference is the sole reason given for separating them.

Introductory statements must be made regarding the wav in
which the subject has been dealt with in this paper.

House Rars (Mus ratlus).

[t will be found that the house rats from cach place, if
received in large numbers, have been sorted into groups according
to their lengths, the numbers in each sroup being represented
graphically by an upright line of proportionate lengih. This
method has been much used by biologists of recent vears. It is
generally applied to large numbers of accurate ieasurgments,
In the present mstance it will be seen that the numbers that have
been so arranged are often not laree, por can the mensvrements
be wery accurate. The measurements here recorded are of the
distance between the centre of the anus and the tip of the nose
in freshly killed rats. If a careful observer measures and records
this length in ten [reshly killed rats, and, without referring to the "
first record, repeats the measurement two or more times, he will
find that his records do not agree, if the bodies of the rats are
disturbed in any way (as by hr_m_:: lifted and replaced on the table)
between each set of measurements, The difierences observed may
be as wide as five millimetres. The error is principally due
to the varying attitude of the head and neck. In taking the
measurement the head must be straightened, but not stretched
from the neck. In his efforts to perform this the recorder arrives
at adiflerent result each time. Hence we are dealing with a dimen-
sion which cannot be accurately measured, 'T'his error contra-
venes in measuring the limp bodies of rats immediately aiter
their death. If a ratis measured two or three hours alter death
when the neck is shortened and the spine curved by rigor mortis, it
may have lost as much as 10 9 of its original length, 1In this case
the recorder, while Measuring a 11r-fL rat, is in doubt as to whether
1o mm. or 20 mm. should he 1{1:!&(! by -tic,lr.]uu" out the body,

However, as the measurements of difierent observers must be
marred by these 1cu:1euh by an equal degree, it is clear that a
comparison of them must be of value,

Although the sets of measurements were made by different
observers working quite independently, they show a stnl.mg re-
semblance to one another. They show that the adult house rats-of
most districts vary in length from less than 145 mm. to more than
215 mm., but that those of 175—185 mm, are the most numerous,
As the same result is ol itained from such widely separated districts
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as Amritsar, Allahabad, Nowgong, Tellicherri and Calcutta, we
must conclude that they form one class throughout, although
great individual differences of colour, size and proportion can be
noticed among the rats of any one place, and in spite of the fact
that the rats of one place may collectively show certain peculiari-
ties of colour and sometimes of proportions. Until recently it was
thought that two varieties of the species were to be met with, on
the plains of India, a large northern warviety (alevandiinis),
measuring about six inches in length, and a smaller southern variety
{(rufescens). It scems that this idea should now be abandoned,

Reference must be made to the skulls of the rats of this group,
It has been mentioned before that over ninety species of rats have
been described from the Oriental region which are, indisputably,
closely allied to Mus rattus. From the definitions of most of these
species one learns that each of them has its own peculiar type of
skull, the nasals are of a particular length or shape, the auditory
bullee are exceptionally small or unusually inflated, the infraorbital
foramen is more open below, the zygomatic plate may form a prom-
inent angle or it may not, the frontoparietal suture is in some a
widely open angle, in others it is less obtuse. However small they
may be, the skull of each species has its own peculiarities,

But it seems to the writer that in most cases these differences
are such as can be readily found among any thousand skulls of
rats taken from any town in India. Some of these specific types
of skulls have been carefully figured. A comparison of these
figures with skulls selected from among larze numbers of rats of any
district, confirms this opinion. There is, however, a considerable
range of variation. Small adult rats as well as voung rats differ
considerably from large adults in the proportions of their skulls.
It will be shown that local groups of rats taken from a si ngle house
may have skulls which are very closely alike, all agreeing in that
they are distant from the mean of the race to an approximately
equal extent.

The differences between the skull types of most of the species
of Oriental rats fall within the range of variation exhibited by a
smull number of rats from one town. This is proved by measure-
ments already published.

For the sake of brevity the writer has dealt only with measure-
ments of the four most important features which are usually recor-
ded in ““types’ of the species of Mus. These features are the
greatest or zygomatic breadth of the skull, the length of the nasal
bones, and the lengths of the palatine foramen and upper molar
series. Themeasurements have been expressed as percentages of
the greatest length of the skull. These features have been chosen
because it is in them that the more distinct forms, Mus mettada,
Mus decumanus, Gunomys, Nesokia and Bandicota, differ from one
another and from the type of Mus raffus.

A standard for comparison is afforded by Hossack's measure-
ments of forty-five skulls of Calcutta house rats of all sizes and of
the Mus raftus type.
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Meastrements of forty-five skulls of Mus rattus from Caleutia.

Length. Breadth. Nasals. Pal. for. Molars.

Maximum. . o 100 32'5 417004 212 I
Minimum . . < i 1674 1205 162 0
Range i i 50 8550 3 39
Measurements of skulls of °* bybes ™ or co-lypes of vartous species

of Tndian Rals (W. L. Sclaler).

Species Length. Breadth. Nasals. Pal. for.? AMolazs.
M. rufescens s Loo 32 3o 18 I8
M. fulvescens | i 53 43 17 I()
M. blanford: 5 - =% 42 22 20
M. nitidus = L 31 18 18 18
M. bowersi &l i i 0 17 157
M. berdmorei ) o 33 40 1q i

| !
Range | 2 5 5 4

These figures show that the ** types' of six distinet species
together show a smaller range of variation thian forty-five chance-
taken rats from one town. Sclater's records are, us a whole, higher
than Hossack's. This must be becanse in measuring the total
length of the skolls the former did not include the incisor teeth:
consequently the percentage wvalues of the other features were
slightly raised.

In the skulls from Calcutta the palatine foramen is sometimes
greater, sometimes less, than the molar series. Mus meltada, Mus
dectomanus, and perhaps Mus jerdons have their own skull types and
z0 are excluded, 3

Species of rats from other parts of the Oriental region do not
usually show wider variation in the proportion of their skulls than
those presented by Hossack's measurements.

The measurements of three species from the Malay region
will be given ; they have not been specially selected but are of the
three new species of Mus recently discovered in that region.
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Measurements of skulls of ““ types " of Malay species (Bonhote),

Species, Length.  Breadth., Nasals, | Pal. for.| Molars.

| |

M. bukit .. L7 oo 48 40 {8 17
M. jalorensis i s 47 35 1 47 I7
M. grisciventer ., 5 45 | 35 16 6
Range 3 5 X X

As regards these measurements, therefore, the three Malay
species also fall within the rauge of variation exhibited by the rats
ot Calcutta.

A number of species have recently been described from the
Andamans. Measurements of the “‘types’ of these show a
similar range of variation, if examined in the same way.

Measurements of skulls of " types® of species from the

Andamans (G. 5. Miller).

Species. Length. (Breadth.| Nasals, |Pal, for.| Molars,
M, flebilis Py 100 44 40 14 16
M, pullsventer . ¥ 40 56 18 18
M. buwrrus : £l 46 37 18 | 16
M. burrwdus ca = 49 30 e 17
M. burrescens 5 " 49 3 ] 17

Range e .. 5 4 I 2

With the exception of the breadth in M. febilis and burries
these measurements are all within the range of variation exhibited
by the forty-five Calcutta rats.

The new species M. sfoicus and faciturnis from the Andamans,
are short-tailed rats of large size, not of the ratfus type, and have
therefore been excluded.

As regards these important measurements the “* types " of all
these species scarcely exhibit a wider range of variation than that
shown by forty-five Mus raffus taken from a single town. It is not
likely that the smaller details such as the shape of the nasal bones,
zygomatic plates, tvmpanic bulle, and the like, will be of value as
distinguishing marks of races. The skulls of fifty rats taken from

-
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different parts of any town show yvery great variation in these minor
poinis ¢ at the same time it must be admitted that a few rats
caught in a single house, will often show striking similarity to one
another as recards these details.

TaE MoLe-Rars,

When the mole-rats and bandicoots of India were first exam-
ined by naturalists, the different groups among them received such
names as Mus kok, Arvicola bengalensis, Nesokia indica, Mus
puwrinianaits, Mus gigantens, Mus bandicota. In 1878 J. Anderson
[1o] united them as a sub-genus of Mus under the name Mus
(Nesokia), and pointed out the indisputable fact that the group
could be subdivided into thiree series. In tgoy 0. Thomas [5]
applied a separate generic name to each of these three series,

Nesohin for mole-rats which have a short palatine foramen,
a tail which is only about 30 95 of the head and body
length, and few mammeze,

Guntoinys for mole-rats which have along palatine f[oramen,
a tail which is about 8o 2 of the liead and body length,
and a continuous row of teats from the axilla to the
inguinal region.

Bandicola for the very large, coarse-furred rats known as
* bandicoots,” which have a relatively longer skull than
the others, a tail nearly equal to the head and body
length, and relatively large feet.

Anyone who examines large numbers of these rats must
recognise the marked discontinuity between the three groups, and
the only objection that can be brought against their receiving
generic rank is, that there is no greater difference between them
than there is between other groups of small rodents which receive
merely specific rank. For example, the difference between a
Gunontys and a Nesokia seems even less, it is certainly not greater,
than the difference between Mus rattus and Mus meltada. In spite
of ti!i.:-i objection the triple generie nomenclature is used here.

_{zum}m}'s (Nesokia bengalensis) has been received from the
Pluu]:th. Calcutta, Rangoon, Madras, Simla, Nepal and other
places.

Nesokia (Nesokia hardwicked) only from Ouetta and the
Punjab. :

Bandicota from Madras, Bengal and N epal.

Although a large number of specimens from any one place
always show considerable variation among themselves, there are
noticeable differences between the races from several of the
places.  As these differences seem to be approximately equivalent
to those which separate the races of mankind inhabiting the same
regions, they have not been considered of sufficient weight to
justify the application of specific names. Current literature shows
that to honour local races with specific names is hecoming a
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custom at the present day, when the species of twentv vears ago
rank as genera, and new species must be found. -

Within the last few months a revision of the genera Guanomys,
Nesokia and Bandicola has been published [11], including several
new species.  As the specific characters are founded on the measure-
ments of chance-taken ' types" it is impossible to identify our
specimens by means of this classification. The difliculty of attempt-
ing to do so may be briefly expressed. In this new classification
nine species of Gunomys are recognised. ‘They are divided into two
series, A with upper molars less in length than 73 mm,, B with
upper molars greater than 73 mm.

The length of the upper molars in twenty mature specimens
of Guromys from Caleutta—presumably G. bengalensis—vary from
6'5 to 8 mm. (Hossack)., The measurements of the molar series in
the types of the nine speeies of Guaomys are, according to this new
classification, as follows: Series A, 6'6, 68, 72, 76, 7°8 ; Series B,
8,8, 83,83 Wesec therefore that as regards the length of the
molars, which is so important a character that it is used in the
grouping of the species, twenty chance-taken specimens from
Calcutta include no less than seven out of the nine Oriental species
of the genus. The skulls from which Hossack's measurements
were taken are preserved in the Indian Museum ; the aceuracy of the
measurements cannot be questioned.

On the average the Gunmomys of the Punjab certainly have
larger teeth than the Guaomys of Bengal, but the measurcments
given in the new classification are of chance-taken ** types,” and
variation among the rats of any district is so wide that none of the
characters quoted can be relied upon for identification. The only
reliable datum is the name of the district from which the ** types”
were obtained. We kunow from this that our specimens from
Kashmir and Nepal are 6. wardi and farayensis, respectively. If
this method is permissible identification is easy, but the number of
species must be large.

It is unfortunate that the author of this classification did not
consult Hossack's work ; if he had done so he would have avoided
the error of supposing that the Guaomys of Bengal measures 205
mm. in length. Hossack's measurements of fifty specimens from
Caleutta show that the length of this species varies from 160 to
205 mm., with a mean of 182. Specimens measuring over 200 mm
can be found only with difficulty.

¥

MEASUREMENTS AND DEFINITIONS.

Before passing to the descriptive portion certain terms must
be defined—

1. By the length of a rat is meant the combined length of
its head and body, r.e., the distance between the
snout and anus; the difficulty of measuring it ac-
curately has been already mentioned. For the sake
of brevity measurements have been recorded without
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explanation, but alwavs in this particular order:
Length, tail length, length of hind foot (from heel to
longest toe, excluding the claw), length of ear (the
greatest length)., In this way the measurement of a
comion rat would be shown as 175, 200, 30, 20.

2. By the length of a skull is meant the distance from the
condyvles to that part of the premaxillie which projeets
between the incisor teeth, The molar series has
heen measured at the roots of the teeth where they
spring from the sockets. In measuring skulls, *5 mm,
has been usually regarded as the indivisible unit,
*his seems rather a coarse method, but it was found,
when the unit was ‘25 mni., that measurements of the
same skull, taken by two careful observers, did not
oftetl agree. Some workers split the millimetre into
tenequal parts ; they accomplish this feat presumably
by using ordinarily well made dividing compasses,
the points of which together rarely measure less than
-3 mm. ‘They are recommended to repeat the mea-
surements of one skall day after day, and to observe
the variety of the results obtained.

3. The term °* new character " is used here to denote par-
ticular characters which are only present in some few
members of a race —for example, aboutone in every ¢
thousand rats has a white-tipped tail. This was
noticed in Mus rattus, Mus concolor, Gunomys and
Bandicota. The phenomenon of a white-tipped “
tail is spoken of as a new character, Qcecasionally
this particular character is common. Several Mus
concolor from one district show it. Other examples
of new characters are melanism, albinism, albiventral-
ism and caudal bicoloration. There is an undoubted
similarity in the method of occurrence of these
characters among rats, hence one term is applied to
them. A rat showing a new character is a sport,
though some sports show more than one such character.

By a white-bellied rat is meant one in which the .
belly, chest, throat, lower jaw, and the inner side of
the limbs is covered with pure white fur; this charac- ‘
ter is very common among Oriental rats.

4. The term *f family group’ has been frequently used. '

It was found that the rats of one house were always
more closely alike than an equal number of rats
taken from different houses in the same town; this
is not surprising, but it was sometimes found that
the rats from one house or set of burrows were very
closely alike, not only in colour, but in proportion
of body and skull, and that they were collectively
different from the mean of the mixed race of which
they formed a part. Rats showing new characters
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stich as melanism, ete,, commonly oecur in family
groups, A family group may be defined as a small
part of a community the members of whicl resemble
one another very closely, so that the mean of their
characters is different from the mean of the charac-

. ters in the general community.  Family groups prob-
ably anse owing to prepotency and inbreeding. The
term ** clun " may be suitably applied to them, A
lamily group is originally a small community ; it
may, however, become a large one : it is then a race.
That a very small community may become a large
one, despite inbreeding, was shown by the Australian
rabhits, .

These statements appear somewhat didactic ; they are of
course merely brief expressions of the writer's
opinion.  (See Appendix I1.)

5. The word type is used by me in two senses. By the
type of a species is meant an imaginary individual
which embodies the mean characters of the species.
By ““type” of a species is meant the arbitrarily
chosen type specimen which 15 laid down for refer-

- ence in some place, like a standard of measurement.

- 6. The word species has many different shades of meaning ;

] it must however be used in referring to systematic
literature. A number of rats which closely resemble
one another and form a discontinuous group has been
generally spoken of as a race.

SYSTEMATIC DESCRIPTION ACCORDING TO REGIONS,
Tue PuNias,

Owing to the energy of Captain G. I. Davys, 1.M.5., it has
been possible to investigate the rats of the Punjab in a most satis-
factory manner. Although strenuously engaged on plague duty,
he has contrived to send us over 1,000 rats with careful measure-
ments of each. This large collection has been received in the form
of skins, including skulls, tails and feet, preserved in spirit. To

’ each skin is attached a metal plate referring to the measurements,
which were taken immediately after death by chloroform. ‘This
15 a very convenient method of transporting largze numbers of
rats ; on arrival they can, if desired, be set up as dried specimens
in the conventional state in which small mammals are usually
found in museums. The colour of the fur is not altered by the
brief immersion in spirit.

Among house rats, we have received 513 of the Mus raffus

r- type from fifty villages in the Amritsar district, 105 rats of the
same type from Lyallpur, and 55 white-bellied rats from three
specified villages. In addition, we have received records of the
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weight of 3,000 rats of this tvpe, and large numbers of skins of feld
rats of different species.

b1, Mus ralfus—

[ the 513 rats of this type, 100 were carefully examined re-
the following points: Texture of the fur, presence or
. of spines, length of bristles, colour of [ur, forms of loot

bl

¥ 2
175 &

F1g. 1.—Diagram showing the lengih-frequency of 513 Mus ralfus from
Amritsar (Davys).

100
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s, number of palatal ridges, number of rings on the toes, length
of hair on the tail, and its relation to the length of the scales, differ-
ence in colour of the hair above and below the tail, the number of
teats, relative proportions of the skull,  Where possible, these fea-
tures were measured, but the measurements will not be recorded
here as they show no nseful results, Excepl for the number of
palatal ridges, all these points were found to vary within wide or
narrow limits.  But deviation from the normal in any one character
was not regularly associated with deviation in any other character,
The group seemed to form one race. That they are one race is
shown by the large series of measurements of lengths, The measure-
ments, which were recorded in millimet res, were arranged in a series
of ascending values. The numbers of rats of each length  were
added together, so that the whole collection became resolved into
A series of groups, all the rats of a particular length forming one
group. As the collection contained adult rats the lengths of which
were as low as 140 mu., and as high as 225, everv intermediate
value between these extremes being met with, the number of the
groups was large.  The number was divided by 5, by contraction
upon every 3th group. For example, the numbers of rats measur-
g 153, 154, 1560 and 157 mun, were added to the number whicl mea-
sured 155. Those measuring 158, 159, 161 and 162 mm. were added
to those measuring 160 mm. The results are shown in a diagram
(text-fiz. 1) in which the horizontal lines show the lengths in an
ascending series, from the left, and the vertical lines indicate the
numbers of rats of, or closely approximating to, each length., The

«diagram shows that rats of about 175 mm. form a majority, that this

value is approximately the mean length of the race, and that the
numbers of rats of each length become fewer as their leneths become
further removed from the mean. It shows, however, that indi-
viduals 225 mm. in length can be found and that they are clearly
of the same race as those of 180 mm.

It must be pointed out that in constructing the diagram a laree
number of immature individuals have been included. Their presence
accounts for the wider range below the mean than above it, which the
diagram exhibits., Tt is well known thatin any character capable of
measurement, a group of related organisms shows equal deviation
from the mean, both above and below it. We can infer therefore
that, since there are at least three individuals of 225 mm, length (i.c.,
45 mmn. greater than the mean), there must be a small number of
mature individuals 135 mm. in length or thereabouts, and that the
range in the length of the race is not less than 0o mm. Examina-
tion of rats of about 140 mm. length shows that seme of them
have the jrd molar worn, and this is usually considered a sign of
maturity. No doubt can be thrown on the maturity of a certain
small specimen—R. S. No, 674—which measures 140, 155, 28,
L4 mnt., and weighs 65 gms,, the 3rd molar being well worn, The
specimen has been sent in spirit complete, so as to show that the
uterus contains two embryos in an advanced stage of develop-
ment,
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As the immature have not been excluded, there must be some
among those measuring 175 mm. which are not mature ; if these
had been removed the mean would be raised. Therefore, the mean
shown in the diagram is somewhat lower than the true adult mear.
The immature were included owing to the difficulty of saying
whetlier many of the smaller individuals were mature or not. It is
highly probable that some of the specimens measuring 140 to 150
mm. . in which the third molar is cut and even slightly worn, have not
stopped growing. Because of this, it was thought best to include
the measurements of all specimens received, and this has been dotie
not only in the case of the Punjab rats, but in the case of all house
rats from other places when they have heen received in sufficient
numbers,

These measurements show that the house rats of the Punjab
hardly differ in length from the rats of Caleutta. Hossack's
measurements of ninety Mus raltus afford the only standard availahle
for comparison. ‘The measurements of other writers are of ** types.'’
Hossack found pregnant rats of between 140 and 150 mm. length,
while among the ninety are six rats of over 1o mm. length ; he
states and repeats the statement ** gradation of size is simply one
of age.”' Tt is possible that his meaning is not expressed [ully ;
as it stands it is obviously erroncous. A man of six feet four is
not alwayvs very old ; moreaver, Hossack's published figures con-
tradict his statement, for while the ninety rats contain only six
individuals between 190—200, there are nine between 180—1g0,
and twenty between 170—180. These results are similar to those
obtained for Muws raffus in other parts of India, and if arranged
would show a similar diagram,

The 300 measurements from the Punjab show that adult rats
vary from (about) 140 to 225. ‘This is not evidence that the Punjah
race iz larger than the Caleutta race, as the measurements were taken
in a slightly different way in the two cases ; moreover, they are of
500 Punjab rats and go Calcutta rats. However, it would not be
a matter for surprise if the Punjab rats were somewhat larger,
The results of length measurements obtained from such different
places as the Punjab and Calcutta are therefore approximately
the same. They will be compared with those from other parts of
India, 1

Tail length—There is some evidence that the mean of the tail
length in Punjab rats is less than thatof the Calcutta race, also that
in the Punjab there are groups of rats in which this value is excep-
tionally low. At first sight Captain Davys's measurements show sur-
prising differences from those of the Caleutta race. Many are shown
as having the tail length less than the length. This is partly due to

the fact that the measurements were recorded by Davys from the first
ring of the tail, and not from the anus. On repeating some of the
measurements, but from the anus to tail tip after brief immersion in
spirit, it was found that the new values obtained were all about 7
mm. more than those of Davys's records. The difference of course
varied with the size of the rat. 1In order to equalize the Caleutta
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amd Punjab measurements, 1o mm, was added to the tail length
and subtracted from the length in the latter series @ even after this
very liberal allowance had been made, the difference hetween the
Punjab and Caleutta race is very apparent. Hossack's measure-
ments show that the mean tail length of the Calcutta race averages
125 %, of the length. “As mentioned before, the Punjab collection
wids received 1 batches of about twenty individuals, each batch
being collected on o different date and often from a separate
village. Adter making the allowance of + 1o mm., the average tail
percentages of the groups vary from about 115 to 120. One or two
exceptional batches, however, show lower values. Lot D, C. shows
the lowest of all. :

Lor B. R, B ) i B Lot D, C,

Percent- N e : >
':IE;; Length. Tail. “7" | Length. Tail Per

age.

Length. Tail. "centage.

I8: 210 113 tho 104 | . I21 86 215 115
165 @ I9I 115 T76 . (205! II7 172 104 113
175 | 190| [o& I70 | IO0 TII 174 I90| 100
I3 215 II1 170 208 122 Fs Lol TI2
1bo | 19O LI8 183y - zis! IT8 184 213 I10
175 | Io8 113 162 19| 118 i6g 19h! 116
177 |214| 120 172 |213| J123 179 204  TIs
o] 194 Iz3 170 (206, Izl I77 184 T04

16y 205 125 177 Ibf! Iod

165 Ig4 117 164 183 IIZ

b 175 100
1bg 17 106

Average) .. | 1157 ‘Average .. 119°3  Average .. 1100

The measurements were all taken by the same hand, all in-
dividuals received in each batch were included execept those the
length of which was less than 160, Small and young rats were
excluded, because the -+ allowance of 1o mm, would fall too heavily
upon them ; and because yvoung rats have proportionately longer
tails than adults (Hossack). Among the different batches from the
Punjab, the Lot.L. T. shows one of the highest average tail per-
centages ; Lot D, C. the lowest. The average percentage of all the
506 was not calculated, as it would not accurately represent the
value in the whole race. It must be about 117

The writer considers that the above fizures show firstly, that
the tail percentage of mixed Punjab rats is lower than the same
value in Calcutta rats; secondly, that as regards tail length the
Punjab rats are not a thoroughly mixed race. The great difference
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in this value shown by Lots L. T, and D. C. ¢an only be explained
by supposing that the rats were taken from groups the members
of which had collectively different tail lengths,

In the proportions of hind feet and ears the Punjab race does
not seem to differ from the Caleutta race,

Colowr —As regards colour the Punjab rats are peculiar in one
respect.  They are less variable than the rats of many other parts
of India. Among many thousands, not one melanotic form was
met with, Those that were received by the Museum were in spirit,
so that fine differences in colour could not be easily appreciated.
A considerable number of them were washed and dried ; in these
the coloured element of the fur was always of a reddish brown tint.
The occurrence of white-bellied forms in the Punjab is of particular

interest.
_._F',I.'I-_ =z, .".-I_’;' .._'.-".l.!."'n:'—-'l-';'.'r."ll|'ifl Yl e—

The Museum had been receiving rats from the Punjab for some
months without obtaining a single example of the white-belliec
tvpe. Because of the recent observations on the rats of Calcutta,
it was thought to be one of the attributes of the species Mus raftus
to produce white-bellied forms occasionally, and yet although the
rats that were arriving from the Punjab were exactly like many of
the Caleutta race, there were no white-bellied ones among them.
Consequently Captain Davys was addressed on the subject. He
replied that although he had often met with rats having pale
coloured under parts, hie had never, in the Punjab, seen a pure
white-bellied rat like those he had previously noticed in Simla,
whiclh were as white below as a Gerbillus.

Later on, however, a few white-bellied rats were sent from
the Punjab, and finally a considerable number of them. Davys
paid special attention to the subject, and found that they could
alwayvs be obtained from three particular villages out of the sixty-
nine over which his operations extended. The other villages only
contained the dark-bellied tvpe. The three particular villages are
not adjacent, one of them is in the Lahore district.  As the question
is important from more than one point of view (see pages 83, g2)
the list will be quoted as we have received it. The rat-eatching
measures in the Punjab will doubtless be continued, so that it will
be possible to confirm or modify the statement at a later date,

AwmriTsar DISTRICT.

Dhonivia Kalan .. 300 Kaonke 4 - 30D
AMode o .. 1,000 Bhadyiar s ae 200
Atari o «. o0 Mahwa (or Mahawa) <« 2,000
Ruranwala - .. Hoo Bagyiarian o v 00
Dhande x .. 1,000 (Galluwala i .. 200
Ranike . .~ 200 Raja Tal e .. 2,000
Rangarh 1 .. o0  Bhaini " o 1,000
Neshta ¥ .. 1o0 Doake o .. boo




LG, | R. E. Lroyp: The Races of Indian Ruis. al

Baropal b .« 500 Kheron s M v L
Bakna Kalan .. o 88 Tarantaran : e B0
Bakna Khurd .. & 157 ibban o e T
Her : i n 57 Chatiwind - At
Hoshiarnagar .. ve 215 Mehita A van 50
Achinkot o . 87  Loharka ., .o 248
Lahori Mal e .o 100 Othian e AL
Chicha 4 e 123 Bhullar A e
:"-!nhmu{hm:_;;u o + 300 Karvial ! : 2 TI0
Nahtupura < . oo None ix e ol
Khera o s 81  Kakkar 37 el
Jahtawal . <+ 300  Chabalmanuan .. s ED
Maluwal = ve 132 “Tieg ¢ = e 20HE
Lahedwala = .. oo Makanwind o ol o
Gharinda T ot 45
_E.{ii'a'-h'?ll-'i'!':l Dl hir Ho0 LAHORE IMsTRIcte.
Kasel = . 100
Dhand i SR ren Kila [iwan Sinch i35
Adelewala 2 .. 227 Thaipura X e 238
Manj . S ol Bhanuckah e dr)
Miran Kot i R 1
_”‘:ur]mr i g & JUurLLuNDUR DISTRICY.
Madali Guru .. = 1T .
R" ; 49 Kartarpur = eai

aja Sansi 2 235 G £
Sarangdeo o e A 3 s i oS
Chak Misri Khan 280

e R s FALLPUR DIsTRICT.

Pundori Waraich ey i 2D fie %
Wairka s - 470 Lyallpur . «r 111
F:Elnmlpur e ol 17  Asmirsar Crey 2,786
Khaparkheri .. v L2 —
Sangatpura e e 22,500
Isapur i ptie oDE —_—

Some of the high numbers are approximations.

The three villages Addelewala, Nowshera Dhala and Kila Jiwan
Singh contained white-bellied rats to the extent of about 1o 9 of
the total number caught. The diagram, text-fig. 2, shows that these
white-bellied rats scarcely differ in size from the common type. The

10

S

rlul | nl|| Ll
i

T 1 4
100 13 185 205

Fic. 2. —Diagram showing the length-frequency of 535 white-hellied Mus raiius
from the Amritsar district [Davys),
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irregularity of the diagram is due to the large number ol young ones
included, The adult maximum is indicated at 180—185 mm., which
seems somewhat high.

The tail proportion was caleulated in twenty adults; after
making the *1o mm, correction it is found to vary from 127 os
to 102 @ with average of 1153 Y%. This is low for the Punjab ;
much lower than the proportion shown by the Calcutta race. The
skulls of these white-bellied rats were not found to difier from those
of the common Punjab race, which do not seem to difier from the
mixed Caleutta race in this respect. These rats are not all of the
pure white-bellied type ; many of them have a coloured stripe in
the middle of the breast : they resemble the Simla race (Sml. 2) in
this and all other respects, ;

Pjb, 3, Mus brahuminicns "'—

Among the house rats sent by Davys were two of exceptional
interest. These resemble one ancther almost exactly but differ
irom the common race in more than one respect. They both have a
well-marked white star on the forehead, and the terminal third of
the tail is pure white. These features are shown in plate i. The
sender alluded to them tentatively as a new species “° Mus bral-
minicus "' (so calied from the ** caste mark ’’ on the forehead); and
there is no doubt that their peculiarities are better marked than
those of manv species of the Mus raffus group. Since at least
twenty-two thousand house rats not showing these peculiarities
were captured in the district from which these two were obtained,
one cannot regard the pair as part of an established race.

The writer supposes them to be part of a ** family group " of
sports exactly comparable to the groups Rng. 8 and Ntl. 2. Such
groups are too limited in their membership at present to be dignified
by the term “' race '’ ; however they must each have some slender
chance, varying directly with their fitness, of becoming a race.

The measurements of these rats, recorded by the sender, are
as follows :— :

163 172 31 14 85 grms.
163 107 2¢) 13 05 £rms,

they are both of a much lighter colour than the average Punjab
rat, their under parts are white, hoth were certainly adult, the
female was pregnant (four embryos). Besides resembling one another
closely and differing widely from the average rat in colour, they
resemble one another closely in length and weight and differ from
the mean length (180 mm.) and mean weight (140 grms.) of the
Punjab race.

This pair of sports is biologically of the utmost interest.  The
most noticeable peculiarity which they exihibit is the absence of
pigment from the terminal third of the tail. The change irom the
pigmented portion to the unpigmented is very sudden, so that
one scale possesses its full complement and the next is totally de-
void of pigment. The change was so sudden that it called to mind

'

L3
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the human disease lencoderma ; it was, however, felt to be impossible
to explain these extraordinary rats as pathological freaks, for the
two resemble one another not only in their tails but also in the
forchead star, in size, and in the light brown colour of the coat,

Seven species of rats have been recorded from Celebes and the
Philippines, in all of which the distal third of the tail is devoid of
pigment. They have received the names Mis xanthurus, cele-
bensis, mevert, cverellt, moclear, Iizonicus + together they form the
 Nanthurus group "' [8].  There seems, therefore, little doubt that
rats showing this peculiarity are an established race in that part
of the world, Thev must be as variable as the rats of India. for
when met with they have, more often than not, received a differ-
ent specific name. If the fizure of the tail shown on plate i be
compared with the tlustration of the tail of Mus macleari shown
on plate xii, P.£.5., 1887, no difference can be seen in the appear-
aunce of the two appendages. One cannot escape from the con-
clusion that the character, terminal caudal albinism, which is evi-
dently the mark of a successful race in the neighbourhood of the
Philippines, has arisen in the Punjab quite independently on this
occasion and probably on many other occasions, in many other
places. These sports can not be explained as reversions. Ewven
if one makes the absurd supposition that the Xanthurus group
represents the parent stock of the Punjab rats, the latter race must
be separated from the former by a vast number of generations,
for nearly two generations of rats pass in one yéar.

Fib. 4, a Mus rattus with a white-tipped and tufted tarl—

The last centimetre of the tail of this rat and the hair upon it
are white. The white hair is usually long and projects (1 mm, be-
vond the fleshy tip. This case is perhaps of small importance :
similar sports were noticed among the rats of Calcutta : they are
especially common among Mus concolor. The same character has
been noticed in Gunomys and Bandicofa. This case is mentioned
becanse of the concomitant lengthening of the hair. As the case
of Pjb. 3 recalls the Xanthrus group of the Philippines, so in a
lesser degree does this case recall Mus blanfordi of the Nilgiri Hills
{Madras), the principal feature of which is a tail white in its distal
half with lengthening of the terminal hairs.

Pjb. 5, Gunomys sp.—

Mo less than 157 rats of this species have been sent by Davys
from fields in the Amritsar district. They resemble one another in
having a tail proportion of about 75 %,, a hind foot proportion of
about 17 9%, Their skulls are short and broad, and can be recognised
at a glance from those of all other rats. Their skulls, however,
resemble those of the newly defined genus Nesokia except that in
that genus the incisor teeth are broader and the palatine fora-
men is concomitantly much shorter than in Guuomys (plate iii).
The female Gunomys has a continuous row of teats on cither side,
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and praduces about ten yvoung at a birth, They form a conerete
aroup sharply defined from all others; in deference to the latest
nomenclature they are spoken of as Guuwomyvs. They were long
known as Nesofia bengalensis,

From the collection cighty-five specimens have been selected
as undonbted adults, and these alone have been examined in detail,
The actual lengths of the specimens are shown on plate v. They
vary fron 173—235 mm., and form a continuous and almost unbroken
series,  The line of dots is flatter in the middle and steeper at the
ends, individuals of mediocre length being in the majority. Over
half the total number are between 192 and 207 mm. in length. The
five individuals above 230 mm.,, which are somewhat separated
from the others, are all large males : there is no evidence that they
arc a separate race because of their size. The percentage of tail
length in the length of each individual is shown by the zigzag Al
which varies from 60—83 with an average of 70 or a little over,
The length of their hind feet is shown by the line Af. ; it is on an
average about 16 9 of the lengzth,

Comparing these with Hossack's measurements of fifty mole-
rats of Caleutta, we see that the Punjab mole-rat is somewhat larger
than the Caleutta one. The slight difference in the tail and foot
percentages may be explained by the different way in which the
measurements were taken iu the two cases (see page 18). The differ-
ence in length, however, seems too great to be explained in this way.

-

3

Fifty Caleutla mole-rals, ** Nesokia bengalensis.

Minimum. | Maximum. Average of 50,

Length - by 150 205 I8z

Tail percentage £ 60 | 01 811

Foot percentage £ & l 14 74
|

In the character of the fur the Punjab race differs considerably
from the Caleutta race, so that it would be almost always possible
to recognise individoal specimeris from either place, among a mixed
collection. Ome cannot, however, describe a Punjab type, as there
is great variation among the specimens, Two individuals will be
deseribed : Specimen T. N. X. 3, a large female measuring 200,
133, 32, 12; specimen K. R. 5. 3, a large male measuring 210,
158, 34, I0.

Up to a certain point one deseription will suffice for both. The
colour of the two animals is alike, and in general terms may be des-
cribed as dark grevish brown above, passing gradually into light
zrey below. The hairs which compose the dorsal fur are in both
animals about 2 cm. long, the basal two-thirds of each hair being
of the colour of a dark slate, the apical third being of a particular
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shade of light brown nearly the same in both cases.  The ventral
surfaces are covered with shorter hairs each of which is greyv with
a fawn-coloured tip,  In spite of these similarities the two specimens
can be distinguished from one another with the greatest ease by
passing the finger tips through the dorsal fur, In the female speci-
men the fur issoft and silky | indistinguishable from that of a Nesolbia
hardicicher, which almost equals  prepared sealskin in softness,
The fur of the male 1= harsh and '|H']'.'éiij.' to the touch, because some of
the hairs are of much greater girth than the majority and are pointed
and stiff, others again are as long as 6 em., of a black colour. and
project far bevond the majority.  In technical terms the fur of the
male rat should be described as consisting of soft under {fur, short
spines and long bristles, while the female specimen would be des-
cribed as being totally devoid of spines or bristles. Detween these two
extremes the cighty-five specimens show every intermediate grade.
The difference is to a certain extent a sexual one, for the whole col-
lection does not show a single adult male specimen of the extreme
soft-furred tvpe. But althoueh females are often soft-furred, some
of them possess bristles and spines. There is no evidence that
there is more than one race among the collection. However, an
examination of groups of mole-rats from separate colonies or sets of
burrows would doubtless show that the rats of some groups were
collectively of the soft-furred type, while other groups would be
more of the opposite type,

It is generally easy to distingnish a Gunomys of the Punjab
from one of Calcutta. The solt sleek-furred type has not been met
with in Caleutta. The mole-rats of the latter place always have
harsh and bristly fur, soft under fur being scanty, Although in the
Punjab rats bristles and spines are usually present, soft under fur
is also plentiful in every case. Calcutta mole-rats are renerally
of a cold dark grevish brown colour, Punjab ones being of a warmer
and lighter brown, not infrequently of a reddish tint,

The skulls of the Gumomys from the Punjab resemble those
from Caleutta, except that the molar series (and perhaps the pala-
tine foramen) is on the average longer in the Punjab race. This is
apparent to the eve as well as capable of being measured, It is,
however, easy to find individual exceptions.

The following are the measurements of five chance-taken
skulls from a mixed collection from the Punjab :—
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Leiieth Breadth, Nasals, Pal. for. Molars,
jass 25 12 g (0
L0 35 25 21 21
{0 25°5 iz 0 ]
IO Oz ] a9 23
1] 21s 1 0 o
100 I.||'-IHI ¥ 23 21
13'3 205 I2 4}
100 G 5 20 21
= o = 1 [v) 0’5
10 b ! =2 21

Twenty Calewita Gunomys (Hossack).

Length. Breadth. Nasals. Pal. for.| Molars.

Max. percentage .. 100 633 282 17°5 1z
Min. percentage .. 1a0 a2 3 & 2270 LG5
Average T 100 508 29°3 1g'2 s

The Gunomyvs of the Punjab and of Bengal are clearly of a
different race.

Pili. 6, Nesolia sp.—

We have received forty-five rats of this species from the
Amritsar district. They were found living in the same part of the
district and in precisely the same state as the Guuomys, but
members of the two genera were always occupying separate coloties.
The occurrence of these two genera, living side by side, is biologi-
cally interesting from more than one point of view, Incidentally it
illustrates the modern meaning of the word *“ genus " as applied to
mammals : the separation of the genera Nesokia and Guuomys was
made by an eminent systematist [5]. When large numbers of speci-
mens from the Punjab belonging to both genera are mixed together,
it is difficult to separate them by their outward appearance. In
colour and quality of the fur, members of the two genera are
often indistinguishable ; this is not surprising, as they are all found

ey
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burrowing in the same sort of soil.  All the Nesobia have soft sleek
fur, but some of the Gunomys resemble them in this respect. If a
sleek Gunomys is placed in contact with a Nesobia so that the fur
of both intermingle, the resemblance between the two is sometimes
s0 great that not one point of difference can be appreciated, The
members of both genera are variable in colour but in the same way.,
Those specimens of Gunomys which have harsh bristly fur can, of

. course, be readily distingnished from the soft-furred Nesokia ; but

because some of the Gunomys are sleck, a mixture of the two
races cannot be readily separated by the appearance of the fur,

<t length the Nesokie vary from 134—186 mm. ; the Gutomys from

th3—236; length is therefore of less value than colour in effecting
aseparation. From a record of tail percentages of the two genera,
presented in the diagrammatic form shown on plate v, it might be
thought that this character provided a means of distinguishing the
two races ; however, the diagram shows that the Nesokia with the
longest tail, and the Guuonys with the shortest, both have a tail
percentage of 60, and the whole series of percentages range con-
tinuously from 40—=83. The foot is of no more use than the tail in
identifving individuals of the two races. In the Musenm the two
are distinguishable at a glance, for Nesobia hias a very short pala-
tine foramen and broad incisor teeth (plate iii). “The difference
between the two races must have been difficult to recognise in
the field,

Captain Davys, however, noticed when cpening the burrows
of mole-rats that they either contained small litters of voung ones
(Ewo to four) or large litters (eight to twelve) ; he also noticed that
the rats found in the former kind of burrow were usually smaller
and had relatively shorter tails than those found in the latter.
It was alterwards observed that females of the one race had few
teats—almost invariably two pectoral and two inguinal pairs—
while those of the other race had a continuous row of about eight
on either side. The difference in the number of the teats has long
been known and led to the latter race receiving the generic name
of Guuomys (the fruitful rat), the lormer retaining the name of
Nesakia,

The difference between the apparent fertility of these two
races is amazing when we consider that they are living side by side
in neighbouring fields, If the Nesokia were the more fertile race,
we should of course triumphantly point to this power as an explana-
tion of the fact that the small race was able to live in competition
with the larger Guumomys. It is, however, the Gunomys which
appears to be two or three times more fertile than the Nesokia.

The lengths of all the undoubted adults received, twenty-four
specimens in all, are shown on plate v ; they vary in length from 134
—1g7y mm. It happens by chance that these twenty-four specimens
show about the same range of variation in length as exhibited by
the cighty-five Gunomys. If many more Nesokie had been measured
it is not likely that the range of variation would have become
much extended. The measurements of Mus rattus, Mus concolor,
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Nesokia and Gunomys all show that the range of variation in
length is about 40 “, of the mean length: the same is probably
true of all small mammals. This is not usually admitted by sys-
tematists at the present day, although in 1871 J. A. Allen measured
the length of twenty-cight adult H[|1.11|rl.'l-. au{l found that this com-
paratively small number exhibited a range of over 20 9, of the
mean [Iz]

In the case of Nesokia, however, there is considerable evidence,

that a pwnu race has arisen or is arising in a certain part of the
Amritsar district, Some families of Nesokia were sent from a field
near the village of Atari; these included four adults. In length
these four measure 146, 147, £51, 155 mm., that is Lo say, they are
all well below the mean. The similarity of the skulls of these four
is remarkable,

The pigmy which measures 134 mm, is, however, [rom another
part of the district. It was specially sent by Davys as it was
pregnant, bearing two embryos. The third molars of this specimen
are well worn down, Its maturity cannot be questioned.

Plate ii shows a series of seven Nesokie selected from the
twentv-three to show gradation in length. Beneath them are
shown the skulls of the same seven specimens. These skulls ex-
hibit not only a difference in size, but a difference in form. for in the
two marked S. B. B. 1 and 5. B. B, 15 the ridges which mark the
upper limit of the temporal muscles are visible but not prominent,
and are set widely apart, In the skull P. C. M. 2 these ridges are
more prominent and much closer together ; this is the skull of the
largest Nesokia we have received. Therats designated S. B. B. are
thf_ small ones from Atari already mentioned. Other skulls are
intermediate in form as well as size between the two extremes,
The measurements given below show how the small skulls resemble
one another and differ from the larger ones in the proportions
of the molar teeth.

The bodily proportions of Nesokia are shown on plate v. The
percentage of the tail length in the length varies from 49 to 6o, with
an average of about 54. The discontinuity.of the two genera is
clear ; there is not the slightest upward tendency in the line of the
tail proportion (H{) shown by the largest Nesokia, although as re-
zards length the two races overlap by a wide margin, The ]m‘t{*ut—

age of the hind foot is between 17 and 18, or about 1 9; higher

than in Gunomys, but in this character there is a distinct dcm nward
tendency in the line shown by the largest specimens (Bf.).

The skull of a Nesokia is easily distinguishable from that of a
Gunomys owing to the abbreviating of the palatme foramen. The
two races are quite discontinuous as regards this character, altliough
they both show considerable variation (plate iii). Mt]mugh this
15 the most obvious difference between the two types, it is not
the essential one. The teeth, both incisors and molars, are much
larger in Nesokia than in Gmmmys. We can therefore see a reason
for the abbreviation of the palatine foramen which has obviously
been caused by the closing of the posterior half of that space. A

-

o

&




1900, | R_E, Luovn: The Races of Indian Kals, 20)

smaller skull being called upon to support more massive teeth res-
ponded by half closing its palatine foramen.  On cither side of the
groove which indicates the closure is a bony eminence encroaching
on the groove; if these eminences are opencd the roots of the incisor
teeth are discovered, The difference between the teeth of the two
genera is great. In the smallest Nesokia (length 134 mm,) the
incisors together measure 4 mm. in breadth. In one of the smallest
Gunomys (length 165) it is only 3 mm. The measurements of the
molar series are shown below. Even among the Nesokie them-
selves it is seen that the smallest skulls have the largest teeth not
only relatively, but actually. A skull 42 mm. in length has a molar
series of 7°5 mm. A skull of 35'5 mm. has molars of g mm. These
are extreme cases. The difference in the appearance of the two
skulls is striking. The skulis of Guaromys both frem the Punjab
and Caleutta do not, however, show the same tendency.

Measurements of ten skulls of Nesokice from Amritsar.

Diesignation, Length. Breadth. Nasals. Pal. for., Molars.
AT.W. 3 o e 24 9's 3 8
i . Ly ] L f TR (8 27 o 23
i 2 = by 35 235 I0°5 4’5 &
= ks 67 0 3 23
S.B.B.1 § 355 245 [ 4 9
G { oo fig 28 e 25
S. B. B. 18 { 36 25 10°5 4 s
A . 5 LO0 70 20 i1 55
805 24 10 45 8
100 ﬁfl 2 I2 23
38 25'5 I # 8
100 h? E{l IJ 91

5. B. B =i} Bos 25 5 It 5 83
y i 66 28 3 22
40°5 26 IT 45 5
g 64 27 IT 20

s e 4'5 &5
LI00 b7 28 11 s

PoC. M2 42 | 275 I1°5 f 75
g o0 [ 65 2 I4 I8

-



ERRATUM.

In the table on page 29 the designation “‘S. B. B. 3" refers
to the fifth series of measurements only.
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1f these ligures are examined it will be scen that the skulls of
the Nesoki@ as compared with those of Guaomys are broader, have
somewhat shorter nasals, very much shorter foramina, and longer
molar series.  They also show that on the whole the hr!luui skulls
have the smallest teeth; the longest skull of all—P. C. M. 2-—also
approaches the type of Gunomys in having relatively the 1”'“—’.'—'-"1-
palatine foramen. On the whole, however, there is no evidence
that the longest skulls possess the longest palatine foramina.

There is little doubt that these twentv-four Nesofite repre-
sent two races, a larger and a smaller. The small race is perhaps
confined to the immediate neighbourhood of the village ol
Atari.

Habits.—Before leaving the subject of the Punjab mole-rats,
it must be mentioned that not a single individual was found in a
dwelling-house or building of any description, although the mea-
sures acainst rats were so thorough that both Mus meffada and
Gerbilius fndicus were on rare occasions caught in dwelling-houses.
This is most remarkable, for there is not the slightest doubt that
the mole-rat, Gunomys, is a common house rat in Calcutta, Ran-
goon, Dacca and Darjiling.

Pib, 7, Mus wmelfada—

Thirtv-seven of these field rats have been recerved [rom Cap-
tain Davys. Of these fifteen are considered to be adult, though
there is some doubt as to the maturity of the smallest of them.
The large proportion of young ones in the collection is due to
the fact that when this rather uncommon rat has been met with,
one or both parents together with their brood have been dug
out from a burrow and the whele sent together to the Museuwm.
Uscally a mature female with her breod of two to four young have
been received. These families are all from the neighbourhood of
Amritsar, but were obtained at different times and in different
parts of the district. Some of the broods show characteristic
peculiarities of their own, equivalent to the family likeness among
mankind ; although the peculiarities which constitute a hnul}
likeness are trivial in degree, they are measurable, and are as large
as those on which ‘‘species'” of rats have been (I do not say,
usually are) established.

Because of a recent attempt [6] to split up the Mettads of a
small part of India into three species, it has been thought well
to give the full measurements of all the adults which we hawve
received.

The whole collection of adults has been arranged in a series
as regards their length. As the number dealt with is small, it is
impossible to say what the mean length is; it is probably about
145. If, instead of arranging them in series, they are placed in
groups according to occasions on which they were received, they
present the following: Group A 132: B 154, 140, 150, 130 ¢ C
Ir4, 1283 1 "L B g5, 1345 F 142, 1575 G 1545 H 1406,

-i
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Each group was collected at a different time and from a separate
colony. There is little indication of similarity in thé members of
particular groups. If we examine the proportiohs of the several
litters of voung ones, familv likeness is dpparent. We have re-
ceived m all seven or eight of them, though some have become
mixed,

The measurements quoted are of length and tail length.

Batch. Length. Tail. Percentage,
E DL B, 5 65
LA05 73 6g
C1 7 §z2
| 82 b3 259
Ii S ik So
D, I. G. (two or three -+ :: s 79
broods mixed). 2 74 79
i B3 S0
| \..Ja b3 s
] 58 }’I
S.M. P, A ST 04 03
| or 66 72
-
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Batch, Length Tail Percentage.
i

77 01 7

83 70 01

| 85 63 74

F. E.M. (two or three {83 05 70
broods mixed), | 6 [ b5 1]

| R | 3

I 8o 73 -‘f?’.'

gI 70 B3

The four lots were received on separate occasions ; the members
of every brood must have been nearly of the same age except those
of brood E. D. I,. which are considerably older. The average tail
percentage of the fifteen members contained in batches D. 1. G.
and F. E. M. together is 78°8. The broods E. D. L. and 5. M. P.
show values well below this average.

It might be thought that this was evidence of two separate
races of meffada in the Punjab. However, an examination of the
measurements of the fifteen adults does not confirm this idea.
The peculiarities shown by the broods E. D. L. and 8. M. P. are
probably due to family likeness. .

Colour.—All the specimens closely, resemble one another in
colour, the fur is about 15 mm. long and very soft, like prepared
sealskin, the basal three-fourths of each hair is of a very dark slate-
colour, the remainder being fawn-coloured, sometimes of reddish
tint. Some hairs project ‘bevond the majority and have black
tips.

The tails are variable in colour, thev are always lighter below
than above, but whereas some are pure white below and scantily
pigmented on the upper surface, others are lightly pigmented below
and nearly black above.

Skull.—The principal measurements of the skull are shown
above., The great length of the palatine foramen, and the
antero-posterior curvature of the upper surface are the princilml
characteristics,

Habits —TIt must be mentioned that Davys found these field
rats in dwelling-houses on two separate occasions.

Captain Davys's operations extended beyond Amritsar into the
Lahore, Jullundur and Lyallpur districts: in the foregoing des'crip-
tion the collection has been treated as a whole.

The measurements of the Lyallpur rats are shown separately
in the diagram, text-fiz. 3. Unfortunately we have not as vet been
able to deal with a large collection of Gerbiffus, Goalunda and
shrews which have also been received from Amritsar.

¥
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B1G, ;.—Diagram showing the length-frequency of 105 Mus raffus from Lyall-
pur (Idavys),

Rawal Pindi.

Captain H. H. Broome has sent measurements and skins of
fourteen Mus raitus from Rawal Pindi. They were selected from
among a large number in order to show the extent of the colour
variation. Two of them are white-bellied, the others are pigmented
below but are variable above ; in some the colour is light reddish
brown, while in others the coloured element is much reduced and
the general tone is much darker. The average length is approxi-
mately 180, but there is one specimen of 220 mm.

BarucHIsTAN.
Cuetta.

Mr. W. A, Cummings has sent us a well-preserved collection
of over fifty field rats from the neighbourhood of Quetta. He
has also informed us that, so far as he can ascertain, there are no
house rats in Quetta. His excellent collection of field rats gives
support to this statement, for, as a rule, house rats are caught with
much greater ease than field rats. The relative number of the
two kinds obtained from all parts of India shows this, but it must
be remembered that Mr. Cummings, as the Honorary Curator of
the Quetta Museum, has approached the subject as a naturalist,
whereas most of our contributors have been Medical and Sanitary
officers whose interest in house rats is special. For this reason I
think that Mr. Cummings’s statement requires confirmation. If it
could be shown that the grain-sellers’ shops of the Quetta bazaar
are not infested with Mus ratius, and if the cause of their absence
could be discovered, we should be in possession of important in-
formation,

More than half the collection is made up of Gerbillus erythrura,
the well-known Afghan antelope rat, the feet of which have hairy



34 Records of the Indian Musewn. [Vor, ITI,

soles. Since this species has been excluded from a recent compila-
tion of the genus Gerbillus (or Tatera [13]), it is probable that the
name given in the Fauna of Brifish India has not been accepted
The reason for this is not obvious, for the skull of the species is
scarcely to be distinguished from those of the Gerbilli found through-
out India.

(Ha. 1—

The collection contains a number of Nesokice which, with one
exception, very closely resemble one another in size, proportions
and quality of fur., Tt lias not been found easy to identifv these
with any particular species of Nesokia. They are a different race
from the Nesofte found in the Amritsar district. ‘They can best
be described in comparison with these latter. The fur is longer,
much more abundant, and of a lighter shade in the Quetta
rice,

Unfortunately measurements of the freshly killed specimens
are not available, but it is likely that they are somewhat larger and
have a slightly shorter tail than the Amritsar rats. One of them
is shown in plate ii, fig. 1. The feet are certainly not larger than
thosge of the other race. The skulls of the two races are indistin-
guishable, the large incisor teeth and the short palatine foramen
being the peculiar feature in both. Judging from the stuffed
specimens the average measarements of the race seem to be about
180, g3, 30, 18.

ia. 2—

One specimen differs from the others in two respects: the fur
contains numerous long bristles 45 mm. in length, and the tail is
somewhat longer. The latter point is not of much importance, but
the former constitutes a striking difference, for all the pthers are
quite devoid of bristles. Because of these peculiarities, it was at
first sight suspected of being a Gunomys, but examination of the
skull shows that it is a typical Nesokia, that is to say, it has a short
palatine foramen.

In regard to the question of the absence of Mus raftus from
(Juetta, the following passage may be quoted from the Dombay
NLH. b Journal, vol, xviii, No. 4, 1908, page 942: ““ Mr. Ander-
son enquired if anyone had seen in Quetta the Indian house
rat (Mus rattus). The reply was in the negative’' The question
was put to the members of the Baluchistan Natural History
Society at Quetta.

THE Rars oF THE HrMaravas,

These must be considered together, for they collectively pre-
sent certain differences from the rats of the plains. Moreover,
there are among them several distinct races which are. eamh'
recognisable from one another. This enquiry has shown that the
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house rats of India, so far as they have been examined, cannot
easily be separated into distinet races, although in some districts
they are of purer breed or less variable than in others. The greater
racial separation among hill rats appears to be a necessary effect
of their environment, which, by causing isolation, must eucourage
pure or inbreeding and lead to the establishment of dominant
races. Apart from racial distinctions hill rats as a whole show
certain characters. Their fur is long, fine and plentiful, and
combines to form a warmer coat than that of the lowland rat.
Moreover the tail of the hill rat is comparatively short. This is
equally true of the rats of Kashmir, Naini Tal, Darjiling and
Eatmandu. Mus jerdon is a rat which has an unusually long tail
and spiny fur and seems an exception to the rule, but it is not the
common rat of Darjiling at the present day ; it is probably an
inhabitant of the low slopes of the Eastern Himalayas,

The differences between the highland and lowland rats seem
to be of the same nature as the differences between the races of
mankind which are similarly situated. It is certain that racial dis-
tinctions are more frequent and more clearly defined among hillsmen
than among plainsmen ; it is hardly less certain that .men of the
various hill tribes of the Himalayas show collectively certain pecu-
harities. They are generally-of shorter stature and stouter limb
than the men of the plains,

Himalayan rats have been received from Srinagar, Simla,
Naini Tal, Darjiling and Nepal. They present some interesting
biclogical problems, the solution of which will require a wider
investigation than has been carried out at present.

Kaslmir,

We have received from Dr. Mitra of Srinagar the skins of ten
rats caught in that district. One of these is a mole-rat of the
genus Guttomys. The others belong to the Mus raftus group.

Ksh. 1—

Includes eight rats which were taken from a well-marked race.
Although measurements of the freshly killed rats were not
recorded, there is no doubt that the tails of all of them must
have been shorter than is usual among the members of the Mus
rattus group. When the dried tails are turned forwards and laid
along the back, their tips do not reach the level of the ears.
When the dried skins of lowland rats are examined in this way,
they commonly reach the tip of the snout or beyond., There is
little doubt that the tails of these Kashmin rats were hardly
as long as the combined length of the head and body.

In all the under parts are pure white. The dorsal fur,
though somewhat variable in colour, is dull reddish grey. ‘The
component hairs are long, slender and very plentiful, and form
a warmer coat than is found on lowland rats. Spines are
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inconspicuous. Some of them have well-developed bristles which
are in one case as much as 5 cm. in length,

The characteristic feature of the race is the bicoloration
of the tail. In all the lower surface of the tail is devoid of
pigment, and is sharply marked ofi from the pigmented upper
surface. The ears are covered with fine hairs which are longer
and more plentiful than those found in lowland rats. This
peculiarity is doubtless concomitant with the general plenitude
of the fur. It causes the margins of the ears to appear as though
fringed with white hairs. Microscopical examination, however,
shows that the hairs of the margin do not differ, in the distribution
and amount of their contained pigment, from the hairs which cover
the whole outer surface of the ear. It was found that all the
hairs on the ear are pigmented only in the stouter basal half, —the
finer terminal half appears like clear glass beneath the microscope.
The actual margin of the ear supports few or no hairs. The ap-
pearance of the white {ringe received by the naked eye, is due
to those hairs which, arising close to the margin, project beyond
it. It will be seen that this detail is of importance. This race
has been regarded as Mus vicerex. On page 358, vol. xvi of the
Bombay N. H. S. Jowrnal, Colonel A. E. Ward states: ™ We
have practically settled that Mus® vicerex is the common rat of
Kashmir.” From the context it appears that this determination
was made at the British Museum, where the type of Mus vicerex
from Simla reposes. The eight specimens forwarded by Dr. Mitra
all agree in being reddish grey above and pure white below, in
possessing short bicoloured tails and apparently white-fringed
ears. These are the essential characters of Mus vicerex. It is,
however, by 1o means certain that the Kashmiri race is in direct
genetie relation with that rat found at Simla which is the type of
Mus vicerex, for most of the races of Himalayan rats have short
tails, and the white-fringed ear seems merely a concomitant of the
general abundance of the fur. The same character is well shown by
our specimens of Mus blanfordi (Nilgiri Hills), which species also
possesses sleek abundant fur, but is certainly not closely related to
Mus vicerex. ‘The question whether bicoloration of the tail can be
independently acquired on many occasions will be discussed later
on. This particular character was met with in a single rat in
Rangoon which appeared to be a sport ; and also, in an unstable
condition, among a small community of rats in Naini Tal. If we
deny the possibility of its manifold origin we should do the same
for the character of albiventralism, regard the white-bellied rats
of Tellicherri, Cawnpore, Calcutta and other places as of one stock,
and suppose that they hold themselves aloof from the other rats of
those places.

The skulls of these eight rats do not seem to differ from those
of the lowland rats.

The tail of one of the Kashmir rats, though darker above,
shows a certain amount of pigment in the skin and hairs of the
lower surface.
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Ksh, 2—

This heading is reserved for one rat which possesses a uni-
coloured dark tail. The appendage is incomplete, so its length is
unknown, The fur is plentiful, but the component hairs are
shorter and stiffer than in most of the eight rats included in group
Ksh. 1.

Ksh. 3, Gunomys wardi—

One specimen was obtained, The dry skin measured 2zo mm,
in length, the tail 120. The furis long, soft and plentiful ; bristles
are présent but inconspicuous. The skull has a long palatine fora-
men measuring 10 mm., the molar series being 1 mm. less than this.

Stmla.

We have received from Captain G. 1. Davys filty-eight speci-
mens of the Mus ralfus tyvpe, and three mole-rats of this place, It
was somewhat surprising to find that none of the fifty-eight pos-
sessed bicoloured tails, for this is the characteristic feature of Mus
vicerex, a species which was described in 1903 from eleven rats caught
in Simla. This anomaly is explained by the supposition that the
eleven rats from which the type of Mus vicerex was chosen were all
caught within one limited area in the Simla distriet. This supposi-
tion will be vindicated in considering the rats of Naini Tal.

Of the fifty-eight specimens nearly all are of the white-bellied
type.  As regards size and length of taill they scarcely differ
from the Punjab type of Muwus ratfues. The collection contains
many juveniles, but among rats measuring over 150 mm. in length,
those of 170 mm. are in the majority ; but there are two specimens
which measure over 200 mm.

The tail length is about 115 %, of the length. This is short
for Mus raffus, but not shorter than is found in some groups of the
Punjab rats. The tails of all of them are black or blackish brown,
and show the same depth of pigmentation on the upper and lower
surfaces, The collection will be divided in the following manner: —

Sl 1—

This group includes three rats which do not show white fur on
any part of the body. They do not, however, closely resemble one
another in colour. One of them is semi-melanotic; it is, however,
a voung rat, and such are generally darker in tone than aduolts,

Sml, 2—

This includes the remaining fifty-five, all of which show some
white fur. They may be arbitrarily divided into the following
sub-groups :—

Type | . —Contains seven specimens of the pure white-hellied
type in which every hair on the belly, breast and throatis pure
white.
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T'ype B.—Contains twenty-three specimens which resemble
type A but possess a coloured line about one inch in length in the
middle line of the breast between the fore legs.

I'ype C.—Includes twenty-six specimens which whuw' areas of
white fur on the ventral surface but which are not of types & or B,
Some of these show a dark stripe in the mid-ventral line along the
whole length of the under side. In others this line .-'.]:rn::zu_l.-x out-
wards in a diffuse manner to mest the coloured sides, so that there
are four isolated areas of white fur on the inner side of each of the
limbs.

Sml, 3, Gunomys sp.—

There are three examples of this species which resemble one
another very closely. They are of large size and are covered with
coarse bristly fur, the bristles being stout and 6 cms. in length. The
measureéments are—

237 187 44 1 TR
235 br. 45 15
247 bir. 41 18

In colour they closely resemble the Punjab Guionys, but they
are somewhat larger than the largest of these, Their skulls
measure—

Length. Breadth. | Nasals. Pal. for, Molars.
LT (7 145 IO 9
oo, | 58 30 -
48°5 20 .+ 14'5 o 0

- 100 50 30
43°3 27 13’5 9'5 g
100 59 30 _ _ k-

Naini Tal,

The rats in the neighbourhood of Naini Tal were recently
examined by the writer. Since plague preventative measures were
qot in force it was not possible to examine them in great numbers.
Observations were made in five separate places. In the outhouses
of the Naini Tal Brewery (alt. 5,000 feet}—five specimens. Bhowali
Bazaar, a place situated about ten miles to the east of Naini Tal
{alt. about 5,000 [eet}—two specimens. Naini ‘Tal Bazaar at the
southern end of the lake (alf. 6,400 feet)—nine specimens. A
European store at the northern end of the lake (alt. 6 400 feet)—
four ‘specimens. Two adjacent houses on Ayapata Hill with
intervening outhouses (alt. 6,600 feet)—eight specimens. These
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last are quite different from the others as regards coloration of the
tail. Only those which were quite complete and freshly killed were
measured, Several of them are immature.

|
|
Tail Foot Eur
L] YOr
Length. length. | length: | length. |

N, 1— |
|
Brewery } 170 215 (120) & i
i 154 202 (1168) =20 24
" Bhowali .. 205 200 (95) | 12 22
( 170 200 200 | 2
s W o -
Naini | LT i iy 2":31";:11[1 :
i 7 = I - _gether—
Bazaar e 4 \207) o 2 5 ll-:"l'r)h:iljh'
T2 s (10 20 23 oy
L4 5 \X04) ~ one litter,

I (frzz (128(1w0) 260 | 19 t\:}lg “'::E{l
Naini Store. . J 123 132 '[“".?1'1 27 | =18 ably {Lll ’
-I23 T42 s e { -:I. 3 e
i Tn--_l -I- H _‘_‘|] F ) [ I | I]‘Ll-l:.l-t
Nl 2— |
i |
3 (125 138 fLw}: 30 22
108 a7 (xarl. 27 || a8
_\":‘litii _.1\"-;1_ ) I‘I'.IT Ibz {IID,:I 20 | 22
yata House | 150 169 (112) 20 2z
RS = rhe 180 (r11)) 32 23
§ L1835 197 (1oB) 3z 20

The measurements show that the tails of these rats are rela-
tively shorter than those of lowland rats It is obvious that the
rats of the Avapata group do not differ in this respect from the rats
taken at the level of the lake. .

As regards colour the whole collection may be described to®
gether, for in this respect the members of it collectively resemble
one another and differ from most lowland rats. The brownish
clement in the fur iz present, but in abevance, so that the general
tone is dark grey. All of them appear white below, but two of
them have coloured breast stripes, and in some of the Avapata
group every hair of the ventral surface is pale grey at the base ;
but at least three of this group have pure white ventral fur. A
fpw of them have scanty fur with bristles and spines. and scarcely
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differ from lowland rats in this respeet, but in most of them the

fur is plentiful, long and soft, and devoid of spines and bristles.

Those with long soft hair usually have white-fringed ears. No'type

of fur is peculiar to any one local group. The individual with the

longest and softest fur belongs to the Ayapata group, but the same

croup contains a specimen with somewhat bristly scanty fur. Ane
old rat from the Brewery i$ conspicuous for the length and softness

of its fur, which is devoid of bristles,

It must be strongly emphasized that the average quality and
colour of the fur in the Ayapata group i1s not different from that
of the rats found at the level of the lake. All are variable, but
specimens can be readily selected from the Ayapata group and
from the lake group which exactly resemble one another, except
i1 the coloration of the tail. The truth of this cannot be too strongly
expressed.

,
Ntl. 2, the Ayapala gronp—

The circumstances of the Avapata group will be related in
come detail as they are of great biological interest. ‘Traps were
<ot in a certain house on Avapata Hill. The first capture was of two
voung rats caught together on the same night and in the same
cupboard. These were so equal in their. immaturity, that they
were considered to be of the same litter. At first sight they did
not seem to differ from the voung rats of the bazaar. They were
coated with soft dark grey [ur, and their tails were relatively short.
The tail of one of them was perfectly bicoloured, the lower half of
its circumference was devoid of pigment and bore white hairs, the
upper half was deeply pigmented and bore black hairs. The line
of demarcation was sudden. The second specimen resembled the
first except that the pigmented area of the upper surface did not
reach to the tip of the tail, so that rather more than a third of the
terminal portion of the tail was white in its whole circumference.

These two specimens caused great perplexity. By every
systematic rule they should be of different species, ecach, agam,
heing different from that found in the bazaar. The specimen with
the completely bicoloured tail should be either Mus vicerex or Maus
niveiventer, both of which species occur in the Himalayas and have
<hort bicoloured tails ; it is especially like the latter, which has greyish
fur. The other specimen, in its partially bicoloured tail, resembles
Mus berdmorei [4], a species which has been found in Manipur and
Tenasserim, but not in the countries between, The circumstances,
however, plainly indicate that these two rats are of the same race
and that thev are more nearly related tothe rats of Naini Bazaar
than to Mus niveiventer, which was discovered fifty rat-generations
ago in Katmandu but has not been rediscovered.

Traps were set in a neighbouring house and in the interven-
ing outhouses, with the result that six more rats were caught;
the tails of all of them were pure white below, the pigmentation
of the upper surface extending along the tail to a variable distance
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from the root. In only one specimen does the dorsal pigmentation
reach to the tip of the tail ; plate iv, fig. 4, shows the tail of this
rat as viewed from the side. In four specimens the pigmentation
reaches only a short distance, so that most of the upper surface
as well as the lower surface is pure white (g, 1). In three others
[t reaches up to or bhevond the middle of the tail but does not reach
the tip; the tail of one of these latter, which was preserved in
aleohol, is shown in platei, fig. 20, It was not possible to
photograph the others for they were preserved as stuffed skins,
inn which state the lower surface of the tail is vellowish grey like
old parchment, and that sharp contrast which is so necessary [or
photographic reproduction is lost. The figures on plate iv were
drawn from the stufied specimens. The contrast between the
pigmented upper surface and the lower surface i2 much better shown
in plate i, which is a reproduction of 1 photograph.

The partial albinism of the tail of each of these rats shows
clearly that thevy must be of intimate relationship : they are in
fact a large family group or a small race, but one cannot tell, from
the eight specimens, what the type of that race is.

The single specimen with the wholly bicoloured tail resembles,
as regards its tail, many known species,—Mus vicerex, niveiventer,
ferdont, bukit, rapit, all these being highland rats. This single
specimen,” however, cannot be considered as the ‘* type ' of the
group. At least two of them, one of which is illustrated in plate i,
resemble Mus berdmoret of Tenasserim and Manipur,

The skulls of these rats are of the Mus raftus type. The
hiological interest of the group is further discussed on page 8o.

Darjiling,

A small collection was recently made in this district by Mr.
Hodgart. This includes five of the Mus rattus group and eleven
mole-rats. The five specimens of Mus raftus are from threc separate
places—Darjiling, Ghoom and Sonada. ‘Theyv will be considered to-
gether with five rats which were caught by Dr. Hossack in Darjiling.

Dyl 1—

The ten rats resemble one another so closely that they must
be members of one pure-bred race ; their skulls are of the Mus rattus
type; they are covered with abundant long soft fur, in which the
brown element is so poorly developed that the tone of the dorsal
surface is almost black. Each hair on the ventral surface is of a
dark slate-colour, with a fawn-coloured tip. The tails are much
shorter than those of lowland rats. 1In every specimen, the upper
surfaces of the feet are covered with white hair, the soles being
deeply pigmented. This race is as distinet as the Kashmir race,
Ksh. 1, which it resembles only in the softness of the fur and the
sHortness of the tail. Dr. Hossack, who considered the race to be
Mus nitidus, observed that the tails of these Darjiling rats were
somewhat lighter helow than above. The tails of rats from many
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other places show this peculiarity, especially if they are thoroughly
washed in alcohol. The Darjiling race is quite different from the
Kashmiri and Naini races, in which not only the lower surface of
the body but also that of the tail is pure white, The measurements
of the ten specimens are as follows :—

Length, Tail length. Hind foot. Tar.

cereem 183 151 0 2
Darjiling Telegraph Oihce 3 ° )

Ste b 180 166 b 24
Ghoom Bazaar i 108 207 30 23
+ o S T 31 12 20
Sonada e = t b = e

RS o 1hz 37 22
- 180 W 37 21
| I30 I35 33 20
Darjiling rats (Hossack) 4 130 140 32 20
|l o5 185 36 22
L 185 185 35 22

The measurements are of freshly killed rats with unbroken tails.
Three of these rats are immature. The measurements show that
the average length of the race is about 180 mm. and that the length
of the tail is somewhat less than that of the head and body.

Djl. 2—

Eleven typical specimens of Guuomys bengalensis were caught
in the houses of the bazaar at Darjiling, Ghoom and Sonada. They
are thickly furred and bristly, but differ from the Simla group 3
in size. An average specimen measures Ig7, I42, 33, 2I. They
seem to be common house rats in Darjiling ; they were caught during
the rainy season.

Nepal,

Thanks are due to Lt-Col. J. Manners-Smith who, despite
more than one unsuccessful attempt, eventually succeeded in
sending two consignments of live rats to the Indian Museum, as
well as a number of specimens in aleohol,

We have received in all nine house rats, eight mole-rats and a
bandicoot.

Npl. 1, the rattus group—

The rats of this group which we have received from Katmandu
belong to a distinct race, distinguished by the large size of its

-
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members and the abundanee of their fur. Our conclusions are
based on the examination of four rats which were received alive,
and confirmed by an examination of five specimens received in
aleohol.  The measurements are—

205 220 37 28
234 225 37 27
210 210 39 20
20l 229 38 27

Considering these measurements and judging also from the five
spirit specimens, we may conclude that the average length of the
members of the race is about 210 mm,, and the average tail length
some 5—1I0 mm. more than this. The hind feet are relatively short.
The fur is remarkable for its length and density, spines are absent
i some, present but inconspicuous in others. Slender bristles 4—s5
cm. in length are present in all.

The general colour of the fur is not unlike that of Mus decu-
maiits ; the brown element is well represented, the terminal quarter
of each hair béing vellowish brown. In this respect they differ
trom the darker rats of the Darjiling race (Djl. 1).

The hairs of the ventral surface are long and plentiful, with
grey bases and reddish fawn-coloured tips. The whole circum-
ference of the tail is deeply pigmented. The ears, unlike those of
most thickly furred rats, are covered with very short inconspicuous
hairs ; except for their size, the skulls show no constant peculiarity.

Npl. 2, Gunonys tarayensis (2)—

There are eight specimens from Butal, a place situated in the
plains on the Nepalese frontier. They were taken from burrows
in the fields.

They closely resemble one another and are remarkable for
the length and density of their fur ; an average specimen measures
196, 140, 31, 21. Their skulls resemble the Gunomys of Calcutta.

Npl. 3, Bandicota nemorivaga—

One spécimen from Katmandua must be referred to this speeies
it is not more thickly furred than the members of the same species
found in Caleutta, and it appears to be indistinguishable from these
in every way ; it was found burrowing in the gardens of the Resi-
dency. It measures 260, 225, 50, 30. The length of the nasal
hones is 34 95 of the total length of the skull,

THE UNITED PROVINCES,
Allahabad,

We have received the measurements and skins of 182 rats from
Lieut. Palmer. This useful collection consists entirely of Mus rattus.
The frequency with which rats of different lengths occur, is dis-
played by the upright lines in the diagram, text-fig. 4. This shows
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that the rats of 165 nim. in length are in the majority, but that
rats of 200 and 205 mm, are to be found. This diagram agrees
with that which displays the length-frequency of the Punjab rats,
text-fig. 1. The difference of 10 mm. between the maxima in the two
cases is accounted for by the fact that in the Punjab the measure-
ments were taken from the first ring of the tail to the snout, while
at Allahabad they were taken from the anus to the snout. The
distance between the anus and the first ring of the tail in an average
sized rat is about 10 mm. It must be emphasized that these
measurements were recorded by two different persons, both un-

= 20
25 |
20 ,
1%
10 |-

=

=
5
1= } |

W
20 40 5 185 205

Fic. 4.—Diagram showing the length-frequency of 182 Mus ralins from
Allahabad {Palmer).

acquainted with the purpose to which their records were to be put,
and that, without excluding immature specimens, all the mea-
surements have simply been sorted into groups and represented
in the diagrams. Theyv show conclusively that a rat of 145 mm.
and one of 205 mm. may be of the same race. It has been already
shown, in mentioning some of the latest additions to Indian mam-
malian fauna, how little this fact is realised.

In the proportions of the tail, feet and ears, the Allahabad
rats do not seem to differ from the rats of Calcutta, as described
by Hossack. According to the colour of their fur they may he
divided into three groups.

Alh, 1—

Includes 16g rats of the vellowish brown dark-bellied type.
They are variable in the colour and character of the fur, and

-
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especially as regards the bristles and spines.  They are included in
one group because they show no white fur on the abdomen although
some are lighter below than others,

Abh, 2—

Includes twelve rats differing from the others in being white
below. These do not show the coloured stripe in the mid-line of
the breast which is often present in white-bellied rats, In one
of them although the ventral fur appears pure white, cach ol the
component hairs is light grev at the base: in the others every hai

is white in its whole length, . :

Al 3—
Includes one albino specimen ; it is of a pale straw-colour rather
than pure white. The ears, nose and feet are devoid of pigment,
Ceaia pove,
Captain H. Fulton has sent the measurcments and stuffed

skins of thirty-one specimens of Mus rattus. The lengths of these are
displaved in the diagram, text-fig. 5, which shows that rats of about

10

v
145 170 195

Fie. 5.—Diagram showing the length -frequency of 20 A us ratfus from Cawn-
pore (Fultou),

et

170 mm, are clearly in the majority. This collection has been
made with particular care, and does not include any specimens of
doubtful maturity. The diagrammatic representation of these
measurements is therefore of special interest. In regard to pro-
portions there seems little difference between the rats of Cawnpore
and of Calcutta, The average tail-length among the group is a
little over 120 9 of the length of the head and body, The collection

falls naturally into three groups according to colour.

Cnp. 1—

The eye can distinguish two of them from the others at
a distance of fifty vards owing to their black colour. On close
inspection it is seen that they do not entirely resemble one another.
In one specimen, a male measuring 145, 188 (br.), 31, 32, the back
is covered with hairs most of which are dark slate-grey in the lower
two-thirds of theirlength, and black in the upper third. Intermingled
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with these are numerous flat, pointed spines of a light grey
colour, with black tips. Besides these there are many slender bristles,
about 3 cm. in length and black in colour, showing a dark green
iridescent lustre.  The green lustre can be seen on a single extracted
hair if light comes to it at a partieular angle ; it is often to bé seen
on the bristles of Mus rattus, especially when they are wet. There
i< no sign of a vellow or brown tint in any of the hairs, The ventral
fur is dark slate-grev, ‘The second specimen, a female measuring
144, 201, 33, 24, is at a yard's distance almost indistinguishable
from the other ; close examination, however, shows that it differs
in the following respects, The light grey spines are much less
numerous, and less conspicuous among the fur. The bristles are
not more than 2z cm. in length and do not show iridescence, There
is 2 brownish clement in the general colour. The [ur of the flanks
and shoulders especially shows a  distinet trace of vellowish
hrown,

It is remarkable that these two black rats, although obviously
mature, are the two smallest specimens in the whole collection.
There is some evidence to show that the black Mus rafftes is usually
smaller than the brown. Hossack, in speaking of the few black
rats obtained in Calcutta, savs, '' except that none of the eight
exceed 16°5 cm. in length, there is nothing in either the body or
cranial measurements to distinguish them from normally coloured
rats.’”’  We have received four black and three brown specimens of
Mus rattus from Freemantle, Australia. The former are all smaller
than the latter.

It has been shown in describing the rats of Rangoon that
blackness is not associated with smallness in the allied genus
(rieiomys.

The skulls of these two black rats from Cawnpore are some-
what unlike one another : although there is only half a millimetre’s
difference between their total lengths, there is a difference of 2 mm.
between the lengths of their nasal bones.

Cnp. 2—

Includes seven specimens in which the fur covering the
lower surface of the throat, breast and belly is white. In two
of these the ventral fur is long and pure white, perhaps with a
faint tinge of lemon-vellow, but there is no coloured stripe in the
middle line of the breast. In the other five there is some colour
in this situation ; in one the hairs in the mid-pectoral line are pale
grey, in another pale grey tipped with fawn, in a third the coloured
line is very distinct and joins a transverse line which crosses the
hreast between the fore legs.

Canp. 3—

This includes the remaining nineteen, all of which are dark-
bellied, each ventral hair being, as usual, dark grey, tipped with
vellowish or reddish brown.
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In order to be able to express the amount of differcuce in
appearance between the members of these groups, the writer as-
certained by trial the longest distance at which a person of normal
vision could distinguish the three kinds [rom one another, It was
found that in a good light the three could be easily named at a dis-
tance of thirty vards, and less easily even up to fifty vards.

On the one hand, we have seen in discussing M us fisfond and M,
comberi, that at the present day species are founded on such small
differences that the fact of their being at all appreciable by the
naked eve is considered noteworthy, while on the other hand we
now sece that differences which are appreciable at a distance of 50
vards are not considered of specific value. This is the natural
outcome of the conviction that organisms of any particular
species—elementary or indivisihle—ecan onlvy  wive birth to  off-
spring of the same species. This conviction is of course based
on the common experience that like as a rule gives birth to like,
The belief that there are no exceptions to this rule is so strone that
evidence afforded by the eye cannot be believed, and certain species
have been considered indivisible but polymorphic, Mus rafins
is one of these. All who have written about Oriental rats are
agreed that the common brown Mus rafties (alexandrinus or riifescens)
usually has a brown belly, but that there is a second form with a
white belly, and some have justly considered that the black rat is
merely a third form. But all have regarded the two or the three
forms as one indivisible species. Tt has heen felt that to reward
them otherwise would be to admit the discontinuous and manifold
origin of species.

Although it is difficult to gauge the general opinion of biolo-
gists from the writings of individuals it seems that this admission,
so distasteful to many, is gaining in favour at the present day :
the evidence afforded by the rats of India seems to be in favour of it

Hardwar,

Mr. Pitambar Paul has sent a useful collection of fifty Mus®
raffus in alcohol, with measurements of each,

The lengths of these range from 140 to 200 mm. A large number
of immature individuals have been included, but there are more
rats of 180 mm. than of anyv other length., If their lengths are
arranged according to their frequency they show the same kind of
diagram as text-fig. 2, in which the measurements of a large num-
ber of immature rats were included.

As regards colour they are all of the brown dark-bellied type
found commonly throughout Northern India ; twvo of them are
white-bellied with a broad coloured stripe in the middle line of the
breast and abdomen.

Ballia.

The Civil Surgeon of Ballia has sent a typical dark-bellied Mus
ralfus.
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We have received eighteen rats in alcohol from the Civil Surgeon
of Conda. Sixteen of these are of the brown, dark-bellied type of
Mus raffus, and show no peculiarities ; two are typical examples
of Gunemys bengalensis, probably from the fields.

(st prer,

Mr. R. S, Misra has sent the measurements, skins and skulls of
seven rats. All are brown specimens of Mus rafius ) two of them
have white Dhellies, the others being of the common dark-hellied
type.

Azamearh.

The Civil Surgeon of this place has sent four brown, dark-
bellied Mes rattus.

Saliaranpur.

Alr. K. V. Amin has sent two house rats and a shrew. The rats |
are large examples of the common brown, dark-hellied type of Mus
rattus.  Their lengths are 193 and 200 mm,

.llljrnf.l.l'-:rn'ln:fl'l'.'l'rﬂl_ '

Lt-Col. 3. Cadell has sent four specimens of Mus raffus ; they
are of the brown, dark-bellied type. Their lengths are 162, 151,
185, 1g0. Their proportions are normal.

Bulandshahr.

Captain K. J. Walton Las sent five brown, dark-bellied Mus
yaltus of ordinary size and proportions.

Luchnow, Rat Bareili, Delira Dwn, Agra.

Mr. P. Stebbing has sent four rats from Dehra Dun, Mr. R, A.
Hodgart has obtained ten from Lucknow and one from Agra, and
there are four from Rai Bareili sent by an unknown correspondent.
These nineteen rats closely resemble one another; they are all of the
common vellowish brown, dark-bellied type of Mius raftus obtained
from Allahabad, Cawnpore and many other places.

CeENTRAL INDIA AND THE CENTRAL PROVINCES,
Nowgong.
Captain J. Skinner has sent the large number of 115 rats with
the measurements of each. Of these eighty-one are Mus raffus, one
is Mus metfada, and the remainder are Gerbillus indicus. 'The

lengths of the house rats are shown in the diagram, text-fig. 6,
they vary from 150 to 210 mm., those of 180 and 185 being-in the
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' majority. The rats of Nowgong therefore appear to be somewhat
larger than those of other parts of India, but this may be due to

E | ‘ | ‘ |
i
v [t L
150 © 130 185 210
Fro. 6 —Diogram showing the length-frequency of 81 Afus raffus from Now
L gong (Skinper).

In their proportions and in the colour of the fur thev show
no peculiarities ; they are all of the yellowish brown, dark-bellied
type. One of them shows a clear white streak in the middle of
the breast like the rats shown in plate i

The single specimen of Mus mettada does not seem to differ
from the Punjab Mettad,

It has not been found possible to include Gerbiffus in this
report,

Buldana.

We have received fiftv-three dried skins and skulls from Mr.
Srinivaslu Naidu. This collection contains twenty-two Mus raffus 3
twentythree Gerbillus indicus, four Gunomys bengalensis and four
Misis meliada.

Bld. 1, Mus rattus—

These are of the vellowish brown, dark-bellied tvpe ; all are
somewhat darker than usual, and resemble one another closely,

Bid. 2, Mus mettada—

There are four dried skins and skulls of these field rats. The
skins have been stretched in drying so that they do not directly
indicate the size of the rats from which they were taken, Two of
them are about 180 mm. in length, the other two being about 150.
Teats can be found on the smaller skins only, so that the differ-
ence in size, which in the live rats was probably only about
20 mm., is most probably sexual. It is, however, possible that
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the smaller and the larger were taken from different colonies. In
fur quality the four resemble one another very closely ; they differ
from the Punjab Mettads in having shorter and darker fur, TIn
the latter the length of the dorsal hairs is about 15 mm., the
colour dark slate-srev with abont 3 mum. of the terminal portion
of a reddish fawn.  In the Buldana Mettad the fur is about 10 mm,
in length, the coloured terminal portion being about 2 mm. in
length. In both the fur is as soft and silky as mole-skin, No con-
stant differences can be found between the skulls of the two races,

The lengths of the palatine foramen and the upper molar
series in each of the specimens is as follows: g and 6, 8'5 and 6°5,
S8 and 6, 85 and 6.  The large excess in the length of the palatine
foramen is well known to be the characteristic feature of the skull
of this species,

Bld. 3, Guaoinvs bengalensis

The four skins have evidently been taken from large rats, one
skin measuring as much as 270 mm. from snout to root of the tail ;
the rat from which it was taken probably measured as much as
240 mm, Two of the others must have been about 200 mm. in
length, and the fourth about 175. There is a considerable differ-
ence in the character of the fur of the four specimens. They are
all grevish brown, but the two medium-sized specimens have very
licht coloured bellies sharply contrasting with the darker sides,
while in tle largest specimen the belly is dark and this contrast
s not seen.

It happens that the two light coloured specimens very closely
resemble a skin of a Guunomys from Chingleput in Madras —much
more closely than they resemble the other specimens from Buldana.

In spite of the differences in colour the skulls of the four re-
semble one another verv closely, all being considerably narrower
than the average skull in a mixed race of Guaomys such as is met
with in Caleutta. ‘They resemble in this respect the skulls of the
melanotic race of Guaomys found in Rangoon, but are somewhat
narrower even than these. It is probable that increased size 1s
correlated with diminution in the breadth of the skull, as in Guanontys
sariies and the genus Bandicota.

The measurements of these skulls are as follows :—

Length. Breadth. Masals. | Molars. | Pal, for.
395 22'5(57 %) | ) 75
33 245 (560 % 13 | 85 9
4 245 (55 %) | 14 [0 A5 | 9’5
40 25'5 (55 %) | 4’5 935 | 9'5
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The breadth percentage of the skull in twenty specimens of
Gunomys bengalensis taken from different parts of Caleutta varies
from 584 to 633, the average being 50°5 (Hossack)., It has also
been shown that this percentage among Guunomvs from the Funjab
and other places is on the average about 6o,

So far as we can judge from four specimens, the Crnomys of
Buldana form a distinet race : i may be confined to a single set of
burrows, for the same peculiarity, though to a lesser extent, was
found among the rats of two adjacent houses in Rangoon,

Rewa, Burwant and Dhar.

From these ueighbouring States in the west of Central India
we have received twenty-one specimens of Mus raftus.  All are of
the brown-bellied type. Measurements of each have been received,
and show that in proportions and size the common rats of these
distriets are normal. Mr. Ahia Ali Khan of Rewa has sent ten,
Alr. P. L. Bhattacharya of Burwani has also sent ten, and the State
Surgeon of Dhar has sent one.

Neemuch,

Captain A. Meaden has sent four similar rats from this place.

Setibal prer,

Captam J. C. Gillmore has sent two specimens of Mus raflis ;
the lengths of these are 162 and 193 mm. There is nothing re-
markable about their proportions. The dorsal fur is of a reddish
brown colour. They are both of the pure white-bellied type,
every hair on the throat, breast and abdomen being pure white
from root to tip, and the white ventral surface is sharply marked
off from the coloured sides.

BENGAL,
Calentia,

Dr. Hossack has dealt with the rats of Calcutta so fully that
little need be said in regard to them. Though admitting that the
material on which his conclusions were based was somewhat
limited, he was inclined to the opinion that the bandicoots of
Calcutta and Madras were of the same species, We have since
obtained a number of bandicoots from both Calcutta and Madras, so
that this question may be re-opened. The meanings of the word
** species '’ are such that it is difficult to decide the question whether
these two groups should constitute difierent species or not : there
is, however, no doubt that'they are different races, and therefore,
according to modern systematists, should be regarded as different
species.

The measurements of the bandicoots of Madras city will be
given presently. The measurements of six specimens from Calcutta
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are given here for comparison. 1t may be mentioned that both
sets of measurements were taken by the same hand.

| # -1 s | -, -
| Length. Tail. Hind foot. Ear.
| |
s 235 215 50 28
B 260 244 40 20
| 2hHi0 239 52 12
D | 277 251 51 24
E | 275 235 53 30
| 2035 br 52 2

The skull measurements of these are as follows :—

Length. Breadth. MNasals. Pal. for. Molars.
A 54 28'5(53 %) br. 10°5 10
B 35°5 285 (51 95) 19 (34) I Il
D 59 (53 % 21 (35) 11 11
I 58 |32 (55%) | 205(35) 0 1
I 505 # 32 (53 %) | =X (35 I 11

Comparing these figures with those given for the Madras bandicoot,
we see that the latter are somewhat larger, have longer tails and
longer nasal bones. The fur of the Madras rat is harsh, bristly
and scanty. That of the Calcutta rat is also bristly but longer,
softer and much more abundant. There is little doubt that in-
dividuals of both races could be found, which in one or inore of the
distinguishing characters would be intermediate between the two.
The races, however, are none the less separate.

Purneal (Behar).

Mr. C. A, Paiva, of the Indian Museum, has made an interesting
collection of field rats in this district; twenty-two of them are
Gunomys bengalensis, three are Bandicola nemorivaga.,

Those Gunomys which were measured in the fresh state have
the following proportions :—
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i | |
Length. Tl |  Hind foot. | Ear.
; .
165 i 125 20 22
165 i 132 30 | 20
175 138 31 25
175 120 31 22
I'75 139 30 22
175 ! 162 31 22
180 1y 31 22
180 120 32 23
ISFI 130 20 23

The mean length of the members aof this group is therefore
considerably less than that of a mixed collection of the same species
taken from Amritsar, These twentv-two rats may not, however,
represent the mole-rats of the whole district of Purneah, for they
were all taken from one colony or set of burrows.,

In colour and quality ol fur the members of this group are
constant and are indistinguishable from the Guunomys of Caleutta,
and like them they show differences from the Gunomys of the
Punjab, In tail-length they are somewhat variable, but in the
length of the hind feet they are more so. There are two adult
specimens among them of approximately the same length, The one,
a stoutly built male, has a hind foot measuring 35 mm. ‘The foot of
the other, a lightly built female, only measures 26 mm. The differ-
ence in appearance is striking, The females, however, do not
constantly POssess small feet,

. The skulls vary in the same way and to the same extent as
those of the Calcutta Gunomys.

The three bandicoots cannot be distinguished from Bandicota
nemorivaga of Caleutta.  Their measurements are—

A 238 200 46 24
B 230 231 52 22
C 275 250 3] 28

A and B are females ; neither seems quite mature, C is an old
male. The last centimetre of its tail is pure white. This peculi-
arity has often been met with in other species, The skull of B is
broken. The measurements of the others are as follows - —

Length. | Breadth. Nasals, Pal. for, Molars,
A 485 27 (55 %) | 16.(33 %) 9'5 10
B 57 31(55 % 20 (35 %) 115 12
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Puri (Origsa),

Dr. X. Annandale obtained two specimens of Mus raffus from
the neighbourhood of Puri, Both are of the white-bellied type. In
one of them, an immature specimen, the colour of the belly is pure
white, in the other, an adult of normal size and proportions, the
belly is light lemon-yellow ; it resembles very closely the rats from
Travancore.

Mapras,
Madras City,

The rats of Madras city were examined by the writer during
February of this year, when about 700 were brought in daily from
different parts of the city. The difierent species were separated
and their numbers counted on two occasions,  The results were as
follows :+—

Mus ratius. Bandicoots, Mice, Shrews
1 302 (2 220 24
Z 275 5z 43 I3
ToTtaL 667 174 303 43

Besides these, other species were occasionally obtained. In
four davs one specimen of Mus mettada, three of Vandalewria olera-
cea, one Gunomys sp. and two Gerbillus cuvieri were brought to the
collecting station ; these were most probably from the helds.
Further counts were not made, as the numbers did not vary much
from day to day. _

These numbers cannot accurately represent the numerical pro-
portions of the species actually present in the city. Probably
the bandicoots are present in much larger numbers than they appear,
for they must be more difficult to capture than the others. Ex-
amples of Mus raftus were frequently brought, two or three in one
trap. The bandicoots were never trapped owing to their size.
Almost all of these large rats were killed singly by blows from
sticks. That this was the means by which they were obtained,
was known not only from the assertions of the rat-catchers but
also from the condition in which the dead bandicoots were obtained,
Among large numbers examined it was difficult to find specimens
the skulls of which were in an unbroken condition ; this difficulty
was never felt in the case of other species. That it was possible to
obtain nearly roo bandicoots daily by such a method, shows that
this formidable rat must be very plentiful in Madras.

:
1
4




1904, | R. E. Lioyp: The Races of Indian Rats, 55

Not a single specimen of Mus decumanus was obtained. It
is difficult to assert that this rat, which is so common in other Indian
ports, does not occeur in Madras city,  The evidence of its absence,
however, seems almost conclusive,

Some hundreds of rats were being received daily during several
months.  From these one specimen of  a grevish short-tailed rat
was sent to the Madras Museumn suspected of being Mus decumanis.
This was examined by the writer, the skull being removed. Tt was
ohviously a Guiomys,

The rarity or absence of Mus decumanus can, however, he ex-
plained. The port of Madras differs from the other great ports of
India. Long lines of wharves with steamers moored alongside
are conspicuous features of the ports of Calcutta, Bombav and
Rangoon. In the smaller port of Madras the conditions are different
and steamers usually unload their cargoes at a jetty or by means of
small boats. These conditions would deter the ships' rats from in-
vading the shore in great uumbers, but could not prevent the
invasion altogether. A more potent factor in determining the
suppression of Muwus decimanus awaits those that reach the
shore.

These large rats are well known as dwellers in the drains and
outhouses of the ports of India, where they can sustain themselves
in competition with other species. In Madras, however, they
meet, to their detriment, with a larger and still more formidable
race, the bandicoots, whose mode of life is remarkably like their own.
A similar explanation may be given of the comparative sca reity of
Mus decimanus in Rangoon, for in that city the large mole-rat,
Gunomys varius, which was spoken of as ** bandicoot "’ by the rat-

catchers, is the common out-door rat. ‘This race would compete
successfully with Mus decwmanus in the same manner though not
with such complete success as the Madras bandicoot, for in the
struggle the two races would be on more equal terms.  In Calcutta
and Bombay, Mus decumanus thrives with little competition. The
bandicoots of Calcutta are rare and live in burrows after the manner
of field rats, especially around the numerous tanks of that city.
That competition and enmity between the different races of rats
actually exists will be shown later (Appendix ITI).

Mds. 1, Mus ratius—

The rats of this group were examined somewhat superficially,
few measurements being recorded.  On inspecting a large number of
them the general impression was received that they were some-
what smaller than the rats of other parts of India, The few
measurements that were made confirmed this impression. It is not
unlikely that the mean length of the race in Madras city is as low
as 160 mm. or 1 cm. less than that of the race found on the west
coast of Madras,

They were on the whole less variable than the western race.
Melanotic and white-bellied varieties were not met with.
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An interesting variety was found showing a pure white streak
in the middle line of the breast. Two specimens showing this
peculiarity were obtained. One of them in which the white line
is of considerable length is shown in plate i, side by side with a
rat showing the smne character which was canght in Bombay. The
same peculiarity has been noticed in Caleutta,

Mds. 3, the large bandicool

This species was long known as Nesokia bandicola,  Since
however, the new genus Bandicota has been established, it should
presumably be known as Bandicola tndica [11].

Proportions.—The first five adults met with were measured.
I'he resalts were as follows ;(—

270 285 34 30
273 275 55 28
200 111 8 30
300 302 A0 20
310 T0 i 31

It is surprising to find that the tail-length is equal to or even
slichtly sreater than the length, for these rats have previously
been described as possessing tails less in length than the head and
body.

Fur.—Almost every specimen was scarred and mangy, the fur
being always sparse and very bristly. It consists of a soft under fur
which is scanty and of a dull grey colour, from among which spring
Humerous spines, grey in cnlmu‘ with cream- mlmm-:l ends, These
spines measure 2 or 3 cms. in length ; the longest ones are tipped
with black., The fur of the back .1]50 contains long bristles, 6 or 7
cms. long, which are black in most of their length. Itis an 1r1tercst—
ing fact that the fur of these rats is much more like the fur of Gune-
mys varits of Rangoon, than that of Bandicota nemorivaga of Bengal,
the fur of which is comparatively soft and very thick, lluu can
be explained by the fact that the Madras and Rangoon ‘‘ bandi-
coots '' are both drain-haunting town rats, whereas the Bengal
bandicoot is a burrowing field rat. It is difficult to distinguish a
piece of the excised skin of the Madras and Rangoon forms from
one another, whereas both could be readily distinguished from
that of a Bengal bandicoot. There is not, however, the slightest
doubt that B. indica and B, nemorivaga are much more closely
allied to one another than either of them is to Guuomys varius. A
similar observation was made in the Punjab, where the thick fur
of the Gunomys and Nesokia, which burrow in the same fields,
often of 111'0&'.‘1’-‘-‘1’_11.' the same quahtv but quite different from the
sparse fur of the Gunomys of Bengal.

Skull proportions.—The measurements of five skulls are as
follows :—

-
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Length, Breadth, Nasals. Pal. for, Molars,
03 3 20 12 o

L0 539 412

(ETR] 1_‘,_! _"_;,'_'1, Ll Iy
LD 5‘_;'_; _;IEI",_I_

30 Br. 23 11 1
L 410

50 Br, 25 11 1o
100 423

50 Br. 22 Lo 5 10°5
100 39°3

The Madras bandicoot differs from B. nemorivaga in being
somewhat larger, in possessing sparse fur and a longer tail. In
the skull the nasal bones of B. nemorivaga are about 35 9 of the
total length. Tn the skull of the Madras bandicoot this percentage
is about 40.

Habits —It was not possible during a short visit to become per-
sonally acquainted with the habits of these rats. Some interesting
information was obtained from others. Tt has been already pointed
out that the bandicoots must be very common in Madras city.
Dr. J. R. Henderson informed me that in certain streets of Madras,
in which the drainage system was partly of an open nature, bandi-
coots could often hc Seen rulmmg about the roads rlunng the
still hours of the night. Dr. K. T. Matthews, Health Officer of
the Municipality, also showed me some tntcrcslmg facts regarding
the habits of these rats. Most of the houses in Madras city contain
a central courtyard which is tiled and open to the sky. Waste
water from this yard leaves by a closed drain which pierces the front
foundations of the house to enter the main drain of the street.
At night the bandicoots enter the houses by means of these drains ;
to prevent this the openings of the drains into the courtyard are
usually covered with iron gratings. Being checked by this device,
the bandicoots make burrows beneath the tiled floors of the court-
yards ; these are so large that they not infrequently fall in. These
collapsed burrows were seen in several of the houses.

These few facts illustrate the extent to which the bandicoots
have established themselves among the drains of the city.

Mds. 4, albinoe bandicoots—

The Madras Museum received from the Municipal rat c—:.:ilcttmg
station two very large white rats which appeared to be albino speci-
mens of B. indica.
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Mds. 5, Gunomys sp.

Only one small female specimen of the genus Guaomys was
obtained. The excessively worn condition of the 3rd molar tooth
shows that it is an old rat. It measures 142, 108, 27, I8: as com-
pared with an average specimen of G. bengalensis it is very small
and possesses relatively large feet. It has three pairs of pectoral
and three pairs of inguinal teats which do not form a continuous
series,  In the proportions of the skull it does not differ from many
specimens of . bengalensis.  The measurements are as follows :
1£38. b. 24, n. 31075, p.f 8, mls, 7.

It has been mentioned that another specimen of Gunomys was
examined by the writer in the Madras Museum ; the measurements
were not recorded ¢ it was, however, a vervy much larger rat than
the one just described,

Mds. 6. the Madras Metfad-

A small adult rat was obtained which from its general appear-
ance was recognised to be a Mettad. It shows at least one im-
portant difference from all other Mus melfada which have been
obtained from other distriets, The length of the tail 15 greater
than that of the head and hody., The measurements are 105, 112,
22, 17.. The lower surface of the tail, though much lighter than
the upper sutface, is not devoid of pigment. The hair on the tail
is shorter than in other Mettads. There is also a trace of a sixth
foot-pad on a level with the fifth, The skull is of the typical Mettad
form, the antero-posterior curvature and the elongated palatine
foramen being conspicuous features. Skull measurements are as
follows : 1. 3005, b. 16, n. 13, p.d. 8, mls. 6.

There is no doubt that this rat belongs to a new wvariety of
Mus meltada, but because of the great variability found among
all races of rats, it does not seem wise to describe this single speci-
men as the ** tvpe '’ of the Madras Mettad.

We have also received rats from the following places in the
Madras Presidency :—

Chingleput, Salem, Gopalpore, Bellary, Madura, Ootacamund,
Travancore, Cochin, Tellicherri, Mangalore, Chitur.

Chingleput.

We have received the measurements, skins and skulls of ten
rats of the Mus ratius type, of one Gunomys bengalensis and of
a shrew from Lt.-Col. J. C. Marsden.

Cpt. 1—

The ten specimens closely resemble one another ; in most
of them the colour is yellowish brown, one or two are somewhat
reddish. In no case is there any white on the abdomen. The
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measurenients and specimens show that the Chingleput rats are
above the average in size and have relatively short tails. Judging
from the measurements it appears that an average example would
measure 200, 210, 30, 18.

Cht. 2—

One large male specimen of Gunomys bengalensis, which in
caolour closely resembles a specimen from Buldana {Berar). The
fur is sparse and contains short, slender bristles ; it is greyish
brown but is much lighter than usual, that of the lower surface
being nearly white, The measurements show that it is a very
large rat : 205, 177, jo, 20. This specimen, considered together
with the specimen found near Madras city (Mds. 5), shows how
erroneous it is to speak of the Gunomys of Southern India as being
of a particular species, the members of which are approximately
of a particular size,

Judging from the appearance of the skulls, the measurements
of the rats from Chingleput seem somewhat high.

Selen.

Major R. K. Mitter has sent four examples of Mus raflus.
They are all of the yvellowish brown, dark-bellied type. The aver-
age of the measurements is approximately 170, 2035, 30, 20. They
resemble the Mus rattus of Madras city and many other places.

Gopalpare (Ganjam),
Mr. R. W. Saldana has sent an example of the common house
rat of this place. It is reddish brown abeve and pure white below,
It measures 160, 197, 33, 20. Itis a Mus ralius.

Madiera.

Mr, B. 5. Mullver has sent a bandicoot and a Mus raffus {rom
this place. The former resembles the bandicoot of Madras city
in every way., The skull measures 1. 58, n. 233, p.i. 11, mls. 1o.
The zygomata are broken, so that the greatest breadth cannot be
measured. The nasals are 4o per cent. of the total length. The
Mus rattus is a small specimen of the dark-bellied type such as is
common in Madras city.

BI‘H:H_'L',
Mr. 5. N. 5. Iyer has sent two rats, one of which measures 163,
200, 31, 22, 1s dark brown and shows no white on the lower surface:

the other, an immature rat, has a large patch of white fur on the
breast. Both are of the species Mus raftus.

Cotacannd,

Major E. M. Illington has sent five measured specimens, Oune
of these is a Mus ratfus, two are bandicoots and two are mice.
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Oot. 1, Mus raftus

h - . - Ll X

he specimen is a large one, measuring 193, 212, 31, 18, The
brown element in the fur is of the reddish kind. ‘The throat, chest
and belly are covered with pure white fur,

Oot, 2

This group includes two bandicoots which are different from any
others received.  ‘Their measurements are—
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The third molar tooth of the larger specimen is well worn,
but the smaller specimen is obviously immature. The former
differs from the bandicoots of Madras city in being considerably
smaller and in possessing a shorter tail ; it resembles them in the
character of the fur and in the large size of the feet. In general
appearance the skull resembles that of Guuomys varius of Rangoon.
Indeed, the figure of the skull marked Rng. 64 on plate iii will
serve as a representation of the skull of the bandicoot from Oota-
camund, in size and general proportions, except that the nasal bones
of the latter are somewhat longer.

_~The skull measures 1. 48, b. 27, n. 18, p.f. 9’5, mls. 9'5. The
“nasals are 37°5 9, of the total length, so that it is impossible to say
which they most resemble, those of the Madras or of the Calcutta
bandicoot.

Travancore.

Dr. M. Annandale recently collected seven rats from three sepa
rate places in Travancore. Six of them are of the Mus raflus type
and closely resemble one another, the seventh is an immature
Crusnonys.

Three of the Mus ratfus were caught in a forest bungalow
at Tenmalai. One in the Zoological Gardens at Trivandrum and
two at Kulatupuza. ‘They are all of the white-bellied type and
closely resemble the common rats of Tellicherri {Tli. 3) both in
colour and size, Their measurements are—

150 175 30 10
162 213 33 20
171 202 3z Z1
176 208 30 23
2 197 33 23

The third molars of all are worn.

The small Gunomys measures 100, 59, 23, I4, the second molar
is unworn, and there is no sign of the third ; the specimen is there-
fore quite immature but it is unlikely that it belongs to the races of
Gunomys found on the eastern side of Madras, for its fur is nearly
black in colour, and the tail, ears and feet are very deeply pigmented.
The Gunomys found near Madras city and at Chingleput, which
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were very different from one another in size, were both of a light
greyish brown colour. The skull of this small specimen from
Travancare is of the Gunomys tvpe.

Cocliin,

Captain P. Atal has sent the measurements, skins and skulls
of six rats from this place. Two of these are typical examples
of Mus decumanus. These are the only specimens of Mus decumanis
which we have received from the Madras Presidency. We have seen
that there is strong evidence that this species cannot establish
itself in Madras city. In Cochin Mus decumanus probably forms an
isolated colony, the progenitors of which arrived in Cochin from
a ship. There is no harbour at Cochin; sea-going vessels unload
cargo by means of shallow draft boats from the shore. Communica-
tion between ships' rats and the shore must thereiore be possible
but of rare occurrence,

R 1—

Type A.—Includes three rats of the Mus ratius type which
resemble one another closely ; the coloured element in the fur is
vellowish brown. The under parts are of the dark type, the hasal
two-thirds of every hair being slate-coloured, the tip being vellow-
ish brown. The measurements are—

167 200 31 25
175 225 37 23
187 212 34 25

fype B.—One specimen differs from the others in colour,
though resembling them in size and proportions ; in this the coloured
element in the fur is a clear reddish hrown.

Chn. 2—
Two typical examples of Mus decumanis measuring—
225 131 43 I8
212 187 47 2z

Tellicherr.

Mr. C. Lafrenais has sent the measurements, skins and skulls of
forty-eight specimens of Mus rattus. The lengths of these are ar-
ranged in the diagram, text-fig. 7, which shows that rats of 170 i,
are in the majority, and that the collection contains a specimen of
205 mm. and another of 220. The tail-length varies cousiderably
but is on the average about 120 9, of the length of the head and
body. The whole collection may be divided into three groups
according to the colour of the fur,
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F1G. 7.—Diagram showing the length-frequency of 48 Mus raifus (rom Telli-
cherri (Lafrenais),

Tei. 1—

This includes two specimens which resemble one another
very closely, but can be distinguished from the others at a glance.
In both, the zeneral tone of the upper surface is black, becoming
dark brown on the sides and somewhat suddenly fawn-coloured
below. The nose, ears and tail are black. I'l‘]w measurements
arc—

150 zob 28 15
125 172 28 18

The smaller specimen is certainly immature. In both, the tail
is remarkably long. It is most likely that these two rats were
caught in the same house and formed part of the same family group.
This assumption explains their resemblance to one another, and
the wide difference from the others which thev exhibit.

Includes eight specimens of the commeon reddish brown type of
Mus raittus in which the ventral surface is dark, each hair being
slate-grey with a reddish or vellowish fawn-coloured tip.

Tei. 3—

This includes the remaining thirty-eight rats. ‘These cannot he
distinguished from those of the former group by an inspection of
the upper surfaces of the specimens. They can, however, be dis-
tinguished because the throat, breast and abdomen of all of them
are covered with pure white fur. Unlike the white-bellied rats
of some other districts such as Amritsar, Simla, Rangoon and

Calcutta, none of them show a median coloured stripe on the breast.
In some the fur of the lower surface 15 hight: lemon-vellow rather

=
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than white, and in some the bases of the ventral hairs are light
grey. In spite of this it would give a false impression to say that
every intermediate stage can readily be found between the members
of this and of the former group.

As regards the colour of the upper surface there is much variety ;
all are of a.reddish brown colour but some are of that clear red tint
which recalls the colour of the common English fox or squirrel. In
some the black bristles are longer and more conspicuous than in
athers, so that the middle line of the back is of a much darker tone
than the sides. Spines may be plentiful or absent.

Mangalore,

The District Medical Officer lhias sent thirteen Mus rallus,
one yvoung bandicoot, and two shrews. The specimens were re-
eceived in aleohol without measurements,

Mag. 1—

Includes eleven specimens of the dark-bellied type of Mus
raffus. Measurements of the spirit specimens show that thev do
not differ in size or proportions from the Mus raitus of many other
parts of India; the average length is about 175 mm., and the
average tail length about 210 mm. Since the collection is in spirit
it is difficult to appreciate the colour of the fur; in most of the speci-
mens it appears to be of the common reddish brown tint: spines
and bristles are present in some, less conspicuous in others.

Mng. 2—

Includes two specimens which differ [rom those of the former
group in being of the pure white-bellied tvpe. These two speci-
mens resemble one another very closely, except that in one
of them the soles of the feet are deeply pigmented, while in the
other thev are light grev.,

Mng. 3, Bandicota sb.—

This is a, remarkable rat ; unfortunately it is not fully grown
but the third molar is cut and slightly worn so that it is not far
from maturity. It must be regarded as a bandicoot because of
the large size of its feet and the characters of the skull; it, how-
ever, differs from all other bandicoots met with, in being small

.and possessing a long tail. The measurements of the spirit

specimen are 165, 185, 44, 22. The fur is coarse and bristly as in
other bandicoots. The last centimetre of the tail is pure white.
The skull closely resembles that of the bandicoot from Ootacamund ;
it measures 1. 44, b. 25'5, n. 16, p.i. 85, mls. 10.

Chitur (N. Arcot).
Cpliy—
We have received from Mr. A. P. Fernandez measurements
and skins of fourteen specimens of Mus raltus. The measure-

.
-
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ments show that they vary {rom 100 to 197 mm. in length, but seven
out of the fourteen are between 17o and 180 mm. The average
tail measurement of these seven is about 215 mm. In colour they
are all of the common reddish brown tint and resemble one another
closely. In no specimen is there any white on the abdomen,

If the results obtained from these places in the Madras Presi-
deney be considered together, they show that the races of Mus ratlus
which occur in the south do not differ from those of other parts of
India. It is probable that the rats of Madras city are somewhat
smaller, and those of Chingleput somewhat larger than usual, DBut
at Tellicherri, Chitur, T'ravancore and other places the measure-
ments of independent observers show that the size and proportions
of the species are about the same as at Amritsar, Allababad and
Calcutta, The average length of the common rat throughout India
is about 170 mm. ; if large numbers of measurements are made in
any place it will be found that there are more rats of nearly this
length than of any other length, but that mature rats of 4o mm. less
and 4o mm. more than 170 mm. are to be found. Among the rats
of the south the colour and quality of the fur is as variable as among
those ol the north. The most obvious difference 1s in the fur of the
ventral surface, which in some rats is coloured, in others pure white,
It seems to the writer to be erroneous to say that there is no specific
difference bhetween a white-bellied and a dark-bellied rat. The
intermingled distribution of the two kinds makes it almost certain
that the dark-hellied form has, from time to time, given rise to the
other throughout India; but the opinion that both must therefore
be of the same indivisible species seems to be the outcome of a
preconceived idea. Until recently, biologists have held it to be
unpu--qb]c for an animal or plant of one kind (variety or species)
to give birth to offspring of anather kind.

There is little doubt that dark-bellied rats occasionally give
rise to white-hellied 11Fl-1:r1u..,; therefore the two forms must be of
the same elementary species, though the difference in their appear-
ance is obvious. This seems to have been the line of argument
usually foilowed.

To say that the two forms are of one race because every in-
termediate grade between them could be found by a wide search,
is to sav nothing against their distinction, for an unbroken series of
gelected specimens could without dlﬂuu'lh be arranged linking
tozether a small Mus concolor of g5 mm. with a large Mus rallus
of 225 mm. To deny the distinction, because the two forms may
interbreed, is to deny that there is any racial distinction among
mankind,

It has, apparently, been proved by the experiments of De
Vries and confirmed by others, that a plant of one species can pro-
duce offspring of different species. The same possibility is perhaps
from time to time in all living things. In the light of this discovery
we see that the dark-bellied rats and the white-bellied rats are of
different elementary species, and that the former are continually
giving rise to the latter in many parts of India

"
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The following table shows that white-bellied rats are common
in Southern India, and that they occar sporadically :—

1,ocality. Number of rats| Dark-bellied | White-bellied

observed. rats, rats,
|
Madras city 4 bioo Goo o
Chingleput - Lo o o
Salem s 4 4 0
Gopalpore 1 (o] I
Bellary 2 2 0
Ootacamund I 0 1
Travancore o 0 7
Cochin 1 4 o
Tellicherri 48 L0 38
Mangalore I3 A 2
Chitur I Iy 0

In considering these figures attention must be paid to the
relative situation of the places. White-bellied rats only were
obtained at Travancore ; dark-bellied rats at Cochin ; both kinds
at Tellicherri, the former being in excess; both at Mangalore, the
latter being in excess,

BurMaA.
Kangoon.

In February of this vear the writer was deputed by the
Trustees of the Indian. Museum to examine the rats of Rangoon.
Owing to the large reward offered by the Municipal authorities of
that city, a daily average of about 4,000 rats was then being
received at the collecting stations. It was therefore possible
within a week to become generally acquainted with the rat popula-
tion of Rangoon.

The rats were being brought in from a wide area, from rice
baros and riverside warchouses, from dwelling-houses, shops and
stables in the heart of the city, and detached villages on the
outskirts,

The greater number of rats received were brought in dead by
the people of the town. Accurate information regarding the place
of capture of rats so brought could rarely be obtained. A con-
siderable number, however, were trapped by men in the service of
the Municipality. These rats were brought to the collecting stations
alive in traps which were labelled with the address of the house

.or shop from which they had been taken.

Certain features of Rangoon city must be briefly considered,
for, as will be seen later, they have an interest bearing on the
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nature of the rat population. There are six main thoroughfares in
this city lying parallel with the river. They are crossed at right
angles by a series of lesser streets which receive numerical designa-
tion. In any two of these streets the back walls of the houses arc
separated by an open space some twelve feet in width, a receptacle
for rubbish, which is removed daily. These intervals between the
rows of houses are spoken of as the °* back drainage spaces.”’

An estimation of the numbers of the different species received
at the collecting stations on six occasions was made. It must be
remembered, however, that such estimations can only approx-
imately represent the proportionate numbers of the difierent species
actually present in the city, Doubtless some sorts of rats are
to be captured more easily than others. The distribution of the
several species must differ in certain parts of the town ; for example,
the specimens of Mus decionanus generally came from riverside
buildings.

The groups into which the rats have been here divided are,
from the systematist’s point of view, of the widest sort. Mauts
yattus and M. concolor (the miniature rafius of Burma) have for the
purposes of this estimation been included in one group, {or
although this group contains at least two races, numerous indivi-
duals were met with which in size were intermediate between the two.

In the group of Gunontys are included at least two well-marked
races, though many more would be recognised by some systematists.
Care was taken to exclude all but adults from the reckoning, for
the half-grown Mus decumanus is often difficult to distinguish from
a voung Nesokia by superficial examination ; the same precaution
was necessary in dealing with the raffus group.

Maus ratlus

: Mas F
Clccasions., and Tus Ganomys. | Mice. (Shrews,
decumanus, | ) !

concolor. l
: i 3 [
I 49 13 e 24 25
2 245 6 i i R 437 M
3 2( I4 14 o o
1 122 b Pl 21 21
5 144 12 20" 97 23
b 66 10  f | 25 83
!
652 b1 192 l. 283 = 160

Rats were received at the collecting stations at specified times.
All the adult rats received at one time were counted on six occasions.
Those received on each occasion have been shown separately, as the
numbers differ considerably.
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The rattus group.

After a brief examination of any large number of rats received
at a collecting station, it was easy to separate out those belonging
to the species Mus dectomanus and Gunomys bengalensis, as well as
the mice and shrews. But when these had been set aside, a large
number remained which resembled one another in having long
pointed snouts, long tails, large ears and six foot pads, one of
which was much elongated : that is t6 say, in possessing those
features well known to be characteristic of Mus ralfus, Among
many hundreds examined, however, not one was found which in
colour and size together resembled any of the Indian rats,

A large number of measurements of the rats of this group were
made, care being taken that only adults were selected, that is to
say, those with prominent teats or testes. The teats of any
seemingly adult female rat appear in one of three conditions.
Firstly, they may be very small and hidden among the fur:
secondly, they may be larger and surrounded by sparse fur, so
that they are apparent without search ; thirdly, they may be even
more prominent and at the same time red. The first and second
L:umlftinus cannot be confused. TFemale rats with teats in the first
condition (very small and hidden among the [ur) were considered
to be maidens and were rejected, even though they were in some
cases larger than those having teats in the second condition.
Rats with teats in the second condition were considered to have
borne young ones at some time. Those in the third condition were
advanced in pregnancy, Only those in the second and third con-
dition were regarded as adults and measured. TExamination of the
other generative organs confirmed these opinions. Among males
those with testes projecting far behind the anus were counted as
adults. It has been asserted that the testicles of rats enter the
scrofum only during the rutting season. This view does not,
however, commend itself, for it has been shown beyond doubt that
i India rats breed all the year round, nor does it seem possible at
any time to find an old male of the raffns group devoid of promi-
nent testicles. For the purposes of these measurements, all rats of
whatever size devoid of prominent testes were rejected as immature.
It was very necessary to select undoubted adults for measurement.
Among the group there seemed to be at least two races, a small dark-
bellied race and a large white-bellied race, but immature members
of the larger race were sometimes smaller than mature members of
the smaller race.

A large number of rats selected with these precautions were
measured immediately after death by chloroform. The writer
measured sixty of them, selecting equal numbers of the two races.
The measurements arranged in series are shown on plate v;
although there is some intermingling towards the middle of the
series, nearly all those of the dark-bellied type are insthe lower
half, these of the other type being in the upper half.

In order to illustrate the separation of the two races more
fully, 500 adult members of the lonz-tailed races were subsequently
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measured under the supervision of Captain Kelsall, TMS. In
making these measurements no selection was made ; all adult rats if
caught alive and if of the long-tailed races were measured until
500 records were obtained. It was expected that by representing
the measurements graphically (in the manner described on page 17)
a double humped cuarve would be produced owing to the fact that
rats of 120 and of 150 mm. length would be in the majority.
This expectation was not realized, for at the time of the experi-
ment the white-bellied rats were not frequently caught, and only
sixteen of them were included among the 500. The diagram,
however, clearly shows the separation of the two races; for these
white-bellied rats are not distributed irregularly among the 500,
but are crowded into the upver half of the series. There are,
however, two specimens measuring 115 and 120 mm. in length,
which are both white-bellied and small, and one specimen measur-
ing as much as 170 mm., which is dark-bellied. The races are
none the less separate because of these exceptions, for of 139 rats
which measured about 120 mm., only one is white-bellied, while of
four which measured 150 mm., all are white-bellied.

Rug. 1, the small race long known as Mus concolor—

This rat has been recognised by all writers to be a miniature
of the Mus raftus type. It forms at least 50 9, of the total rats of
Rangoon and at least 75 24 of the true house rats. ‘The proportions
of the race are illustrated in the diagrams, text-fig. § and plate v.
In length they vary from about 100 to 140 mm., the mean of the race
being close to 120 mm. In tail length they are very variable, the tail
percentage varying from 100 to 135, with a mean of about 117.
The foot is about 2o per cent. of the length. In colour these small
rats show the same types as are met with among the larger
Mus rattus of India.  Any thousand of them will show the fulvous,
the rufous, the melanotic, and white-bellied varieties. The follow-
ing tyvpes will be deseribed: —

Type A—The brown type—~Rats of this kind resemble in
colour the common brown typeof Mus ratius found throughout
India. The hairs of the back are slate-grey in the basal half or two-
thirds, their apical portions being of some shade of brown, reddish
in some rats, vellowish in others. Those hairs which are longer
than the majority are not only grey and brown but have black
tips ; a few of the longest hairs—the bristles—are black in most of
their length., In addition to these are certain hairs which are
conspicuous because they are flattened and of a light grey colour;
these may have brown or blackish tips; these ‘‘spines,” as they
are technically called, are plentiful in some specimens, scarce or
ahsent in others,

The brown colour produced by this mixture of hairs becomes
lighter on the sides and passes gradually into the light brown
colour of the ventral surface, The short hairs of this surface are
grey in the basal half, brown in the apical half, the brown being
often yellowish, sometimes reddish.
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Type B—Black variety.—These are not so common, pure black
ones making up less than one per cent. of the whole : semi-melanotie
specimens are more common. The melanotic and semi-melanotic
examples of Mus concolor show exactly the same gradations of
colour as are exhibited by Mus ratius (Hossack [1, page 17]).

Type C—=The white-bellied type—The writer did not himself
meet with any adult rats of 120 mm. length of the white-bellied
type. The 500 measurements received from Captain Kelsall show,
however, that they are to be found ; each measurement was accom-
panied by a statement that it was of a rat which was sexually
mature. These small white-bellied rats might he considered as
exceptionally small members of the race next to be deseribed,

The figures beneath the horizontal line in text-fig. 8 , which show
the numbers of white-bellied rats of each measurement which are

140

120

80

60

40

l 1123121T T
100 120 150 175

Fic, 5.—Diagram showing the length-frequency of soo Mus concolor and
white-bellied Meus rattus from Rangoon (Kelsall) v

present, seem to indicate that some of them, for example the one
measuring 115 mm., should be regarded as white-bellied Mus con-
color. A point of distinction is always present in the case 4_:]f
females, for no exception was found to the rule that the teats in
Mus concolor were eight in number (i), The dark-bellied rat
shown as measuring 170 mm. length was probably a recent



L
70 Necords of the Indian Musetmn, [Vor. 111,
-
importation of the common Mus ratius type, There is one inter- 3
esting white-bellied rat measuring 147, 153, 30, 18 which has teats
of the Mius concolor Tormula (§).
Measurements of five chance-taken skulls of adult Mus concolor.
\ | "
: Skull = ;
Lengthof rat. o 0ih, Breadth. | Nasals. Pal. for.} Molars, o
108 a2'5 I5 10°5 0 5
100 540 374 - :
110 28 15 11 b b5
100 530 30°2 3 s
104 | 20 13 IO 35 45
100 20 384 e
123 28 145 10°5 6 5
100 318 3775
TI7 28 14 10°5 b =
100 30 375

These skulls show no difference in their proportions from the
Mus ratius type.

These three divisions A, B and C of Rng. T might be more
finely subdivided. A large number of mixed concolor taken from
all parts of the city could be arranged so as to show ** interme-
diates '’ not only between the subdivisions but between the divi-
sions. In spite of this, divisions and subdivisions are definite
entities, for rats found together in one house are nearly always of -
the same type. Melanotic or semi-melanotic conicolors are compara-
tively rare, but they are caught, not singly, but three or four at a
time.

Rng. 2—

A race of the Mus ralfus type, the members of which are of
medium size, have white under parts and comparatively short tails
of uniform dark colour; the females have teats almost invariably .

The peculiarities of this race are illustrated in the diagram
(plate v). The mean length of the race is about 145 mm. The tail
length averages about 105 per cent. of the length. The zigzag line
Ct. shows that the percentage is lower in this race than in concolor.
The teats were counted in eight mature females; in six of them

they were &, in one %, in another 1. As regards colour they all
agree in possessing white under parts sharply defined from the
brown upper parts. In most of them the white is pure, but grey
median breast stripes of varying width and length are not uncom- E
mon. In a few specimens all the ventral hairs have light grey
bases and white tips. As regards colour of the upper parts, perhaps

the commonest tvpe is a dull greyvish brown almost exactly like a




oG, | E. E. Lroyp: The Races of Tndian Rats, 71

tvpical Mus decwenannis.  There is no darkening in the middle line
due to excess of black bristles,

There are many other types ; some few are as red as any that
we have obtained from any part of India, that is to say, as red as
an English squirrel. Numerous intermediate tvpes occur. The
soles of the feet are unpigmented, light grey, or mottled, the upper
surface is covered with white hairs, sometimes with light brown
hairs.

This description is based on an examination of some hundreds
collected from different parts of the town. The rats from any one
house, however, resemble one another very closely as a rule,
Together they form a definite race composed of innumerable
** family ‘groups " which are in some cases as distinct as the species
of modern writers,

It is difficult to find a suitable name for this race.
Several white-bellied rats with unicoloured tails have received
specific names in the Oriental region, especially from countries
south of Burma. Among these Mus jalorensis, judging from the
description, comes nearest to an average member of the Rangoon
race. The feet of the ** type ™ Mus jalorensis are described as dark
brown above with blackish soles. Individuals with deeply pigmen-
ted feet are rare among the Rangoon race. It is most improbable
that one chance-taken specimen from Rangoon would closely
resemble the type of M. jalorensis. It is, however, certain, in my
opinion, that if the ** type " of the rat of Jalor were sent to Ran
goon, many individuals exactly agreeing with 1t could be selected
from any thousand of the rats of that town. This does not justify
the appellation of the name to this heterogeneous race, for it seems
equally certain that specimens agreeing exactly with some other
“types ' of established species could be selected {rom among ten
thousand of the Rangoon race. A similar selection might be made
in Singapore or other large towns.

In the proportions of the skull the race does not differ from
the Mus raltus type so far as can be shown by measurements of
five chance-taken adults.

Length of rat. | Skull length, Breadth. | Nasals, |Pal, for. | Molars.

( I
140 33'5 165 l 12 Nl P
100 50 e T i
151 345 18°5 | 13 7 7
100 5319, | 376 o o
153 35°5 LS [ T4 PR WL
100 50°7 FOl s T
16 30 185 ! I4 [ L 7
100 50 AT AR (e i
170 37 185 14 8 75
100 50 378 i :
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The tails of these rats are of a dark grevish brown colour, of
exactly the same shade above and below.

Rng. 3

One voung specimen was obtained which measures 115, 47
(tip broken), 28, 16; this exactly resembles many of the imma-
ture members of the group Rng. 2, but differs from them in that
the under side of the tail is completely devoid of pigment. In this
respéct, therefore, it resembles Mus jerdont, nivervenler, vicorex,
bukit, rapit, ete. It is regarded as a sport born from one of the
race Rng. 2, for it is unique among many hundreds of rats which
it otherwise resembles, and it is too young to be an importation.
Its immaturity is shown by its small size and large feet, also by
the fact that the third molar is not cut.

Rng. 4, Gunomys varius—

Rats of this species were called *‘ bandicoots " by the officials
i charge of the rat-catching operations. This name was a good
one, for, besides closely resembling bandicoots in the bristly nature
of their fur, these rats have skulls which are hardly to be distin-
guished from those of small specimens of Bandicola nemorivaga,
but considerably different from Gunomys bengalensis (plate iii).
In general appearance, however, they differ from bandicoots in being
less in length but relatively stouter, and in having shorter tails
and shorter ieet, peculiarities which belong to the Gunomys type.

Probably not less than 1o 2 of the rats of Rangoon belong to
this species. Estimations made at the collecting station may show
figures somewhat less than this, but like the bandicoots of Madras
city this outdoor rat must be difficult to capture. It is too
large to enter cage traps with ease. Questions as to the place and
mode of their capture alinost always met with the same response,
¢ killed with a stick in a back drainage space.”

It seems that this rat has never been noticed in Burma be-
fore although it has been long known from countries further south.
It can be traced back in scientific literature as far as 1824, when
Horslicld discovered it in Java and published a long account of it
with an excellent engraving [14]. It was named Mus sefifer by its
discoverer, who considered it akin to Mus giganfeus, the name which
used to be applied to the Indian bandicoots. Cantor recorded it
under the same name from Penang [15], and held the same view of its
affinities. Blanford, in the Fauna of British India, 1891, regards
Mus setifer as a doubtful synonym of Nesokia (i.e., Bandicola) nemo-
rivaga, but he mentions that the Burmese form of Nesokia bengal-
ensis is larger than the Bengal form. This statement may have
arisen from the presence of Gunomys varius in Burma.

In 1go7 this rat appeared as Guuomys varius, sp. nov. The
authur who gave it this name regarded it as the Malayan repre-
sentative of Gunomys bengalensis. He states clearly, ‘' This is
Mus setifer, Horsfield.”' The species is a most interesting one,
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tor in the relative proportions of body, tail and feet it is of the
Gunomys type, but in its large size, the character of its fur and in the
proportions of its skull it approaches the handicoot type, It will be
shown, firstly, that this common Rangoon rat is Gunomys varius ;
secondly, that it is more or less intermediate between Critiomiys
and Bandicota.

Although large numbers of these rats were examined daily,
only four selected specimens were taken to Caleutta. These are
all adults, they include large (A), medium (B) and small (C) Speci-
mens, and one colour-variety of a light buff colour (D). The large
specimen happens to be of the same size as the ** type ' of Gunomys
rries.

Length, Tail. | Hind foot, Ear.
Type of G.varius (Ann. 17 40 1)
Mag. N. M., 1907, L0 74 15
p. 203).
2t e = 203 208 39 [ 22
[0 | 0 e
|
B i i 210 180 36 20
100 i) 1
C i o 205 | 165 35 20
TO0 a0 L7
D (buff variety) 260 | 105 49 22
i T i s, 1)
Average percentage in TG0 S0 i e
Gunomys bengalensis. |
Ditto in Bandicota nemo- 100 | g5 [
rivaga. '

These figures show that the rat we are dealing with is Gunomys
varius, and that in its proportions it is more nearly a Guaomys than
a bandicoot,

In the character of the fur our specimens exactly agree with
the description of the ‘‘ type.”" The upper surface shows a mix-
ture of black and creamy bufi-coloured hairs, with a large number
of long black bristles, the tail is covered with relatively long hair.
In the proportions of the skull the similarities to the type are not
less close,
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Muaol, Pal. £ Dia = &E
alv, R
— =
(r. varins Evpe | 4% 207 5] 85 IO 10 55
L6 35 } 3
y s0'5 20 ilrs5 0 I1 17 10
IO S4°5 b3
B b75 broken, 16 ] 05 15 I5
100 13+
c (4 1 25 145 b3 )5 1.4 135
| ID0 b L] >3
) 53 | 2Gwi W |30 o R G
100 544 | 32
Bandicola semori-| 100 54 3005
vasa. '
Grugnamys  Dbengal-| 100 G0 21)
£NSIS,

These figures also show that our specimens belong to the
species Gunomys varins, but that this species resembles Bandi-
cofa in the proportions of the skull. The similarity is also shown
in plate iii.

Rng. 35—

A sport from Gunomys varius, differing from the type in being
of a light buff colour and in possessing much larger feet.

Rats of this type were occasionally received at one of the
collecting stations. The writer obtained one adult specimen and
saw two yvoung ones, survivors from a litter of five. ‘T'he measure-
ments of the adult are given under Rng. 4, specimen D, It generally
resembles Gunomys varius but every hair on its body is of a light
buff colour. The abnormal size of the hind feet is also verv notice-
able ; inan equal sized or slightly larger specimen the foot is 38 mm,,
in the buff specimen it is no less than 49 mm. The two young ones
also had extraordinarily large feet, but relative proportion of the
feet is usually somewhat enhanced in young rats.

These bufi-coloured rats are not regarded as an established
species but rather as a sport from Gunomys varius which has met
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with some slight temporary success in the strugele f{or existence
owing perhaps to their being prepotent and of exceptional fertility,
Their colour must be a disadvantage to them, rendering them
conspicuons,

This opinion is favoured by the fact that among some thou-
sands of the smaller Gunomvs bengalensis which were olserved
in Caleutta by Dr. Hossack were two specimens which were of
exactly the same light buff colour ; they do not, however, possess
exceptionally large feet.  These are evidently sports from (rienomys
bengalensis.

Mo, h—

A tailless sport Trom Gupomys variis

This rat was preserved as a pet at one of the collecting stations
The official in charge told me that he had reared it because of its
strange abnormality. 1t showed no trace of the lost appendage,
and even when quite voung no sear was visible, Tt was evidently
a congenital peculiarity. Such a sport would have little chance of
becoming established, as it would probably be shunned by other
rats.
Nug. 7, Guwomys benoalensis—

=

Rats of this species make up about 15 9 of the rat population
of Rangoon. At first sight a collection of these rats appears to
exactly resemble a collection of the same species made in Caleutta.
The proportions of body and skull are the same in the two cases,
They show the same ranwe of variation. The first four adults
which came to hand were measured ; they were part of a large
batch which were eaptured in a stable.

Length, Tail lenzih. lt'::[[::.l Ear.
1

162 135 (83 %) 35 i9

161 12q (80 9% 34 20

160 : 124 (70 9%) 30 20

169 119 (73 % 34 21

In colour these four were as closely alike as in size, but it would
not be accurate to say that they represented the type of Gunomys
bengalensis present in Rangoon. They may be referred to as type
A of Rng. 7.

Another specimen was seleeted—type B: This measures 184,
150, 35, jo. The fur of this rat contains much longer bristles and
is of a dark reddish brown colour. Rats of type A have dull grey-
ish brown fur and short bristles.
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There was another type—C—of which three specimens were ob-
tained on twe oceasions, but all three were from o village named
Dalah on the outskirts ef the city. It happens that these three
are of nearly the same size as those of tvpe A,

Length, Tail length, Hind foot, Far.
1
167 rah (819%) gz :
103 157 (84 7%) B 18
158 140 (52 95) £ 2

They differ from the others in that the far is nearly devoid of
bristles and is soft and silky to the touch, They also seem to have
broader skulls, but more material would be necessary before this in-
portant point could be proved, It would be possible to enumerate
many other types. These, however, were the most distinet that
were met with during the few davs of my visit.

After describing these types it is perhaps necessary to explain
the statement that the species G, bengalensis is common to Rangoon
and Calcutta. If two chance-taken specimens, one [rom each
place, be laid side by side, it 1s most unlikely that they would re-
semble one another closely in colour, size, or proportions, yet a
single specimen from one place could be very closely matched by
searching among large numbers of specimens from the other place.
The rats of type C, however, were not quite like any of the Caleutta
specimens ; they were more like the soft-furred Punjab type. In my
opinion, the tyvpes A, B and C, which are merely three of a
large number which could be made from the mole-rats of Rangoon,
show differences at least as great as those which are used to
separate *‘ species’’ at the present day. By searching among a
collection of many thousands taken from all parts of the city there
is no doubt that every gradation hetween each type could be found.
The types are none the less separate because of this, however, If,
for example, twenty mole-rats are caught together in one stab ¢ or
warehouse, they will almost always be of the same tvpe, and only
show slight individual variations amongst themselves.

Rng. 85—

A family group or localized race of Gunomys bengalensis char-
acterised by the pure black colour of its members,

These are considered separately as, owing to their black colour,
thev were remarkably different from all others of the species, In-
dividuals intermediate between the black and the normal greyish
brown forms were not met with. The occurrence of this group is
of such interest that it will be deseribed in detail. It shows the
extent to which mole-rats have associated themselves with man,
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It has been recently proved that both in Caleutta and Dacea
these rats occur in large numbers not only in stables and out-houses
but also in shops and dwelling-houses.  Some doubt perhaps still
remains as to whether this occurrence may not be due to @ tem-
porary and fuctuating migration of these rats, which have long
been known as dwellers in the felds. In Rangoon, however, the
evidence was clear that thiev live t‘t]lﬂi]ﬂl:[l]"\' and propagate them-
selves in dwelling-houses in the heart of the city,

A case of plague having occurred in a certain house (No. 65
Maung Khyine Street), a number of traps were set in that house
by the Municipal rat-catchers; on the lollowing day these traps
were brought to the collecting station containing five pure black
Gunomys. Traps were set in adjacent houses, and on the next night
from house No. 65 one other was obtained, and from the adjacent
house, No. 66, three precisely similar rats were obtained. Again
on the following night one more was obtained from house No, 66.
After this no more were obtained.

The writer visited these houses and noticed where the traps
were placed. Both houses were built principally of wood, and
consisted of upper and lower rooms, the former heing closed and
unoccupied. Number 65 was a tailor’s shop and dwelling-house.
Number 06 was a laundry. The houses were divided by a double
partition of thin planking separated by a narrow space. The floors
were tiled. In front the houses opened directly on to the street,
behind on to the ** back drainage space.”” *

The ten rats taken in these two houses could be recognised
at a glance by their pure black colour from any other Cratnnoniys
taken from other parts of the city., They must have been closely
related as a family to one another, It seems much more likely
that they had been bred where they were found, than that they
had migrated together as a familv from the fields. If the more
probable view is the correct one, it can be asserted that these ¢ s IEHOLYS
tear their voung within the houses in the manner of house rats,
The houses in which they were found had no adjacent warden or
waste space available for the making of burrows,

The ** back drainage space ”” was, owing to the daily cleansing,
as unsuitable for the rearing of a field rat's family as the busy
street itsell. No one who has seen traps from houses brought in
daily, containing Guatomys, mature, immature and pregnant, can
doubt that these rats, which are perhaps the commonest field rats
in India, have become permanent parasites of man within some
of the larger towns.

Of these ten rats, four were brought to Calcutta. Their mea-
surements are as follows :—
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Length, Tail length, | Hind foot. Liar,
-':U,] _.-’"I tbr 1] |I|:| ..1.1“ 21
103 158 (818 %) 30 21
177 141 (S0 ‘}1_1] 35 0
158 130 (82 9%) 2 20

Only the first two were fully mature,

The figures show that these black rats resemlile one another
not only in their colour but also in being well above the average in
length, and very closely alike in their tail index. (Hossack gives
for filty mixed Gunomys bengalensis in Caleutta range in length from
13{}—-30:. with an average of 182, Tail iuch-x range from 0g—o04,
average 81°1.)

The skull proportionsof these b lack rats agree closely with one
another and differ considerably {rom the average of the spe cies.

Length., | Breadth. | Nasals. Pal. for.  Molars. Remarks.
++3 255 | Iy 4] 8 Mature,
100 L ek | 114 i e
43 25 | 13'5 9 b Mature.
100 50 ; 31°4 { Young.
41 7 I 13 5
100 5 |. 37 | re

For twenty skulls of (v, bengalensis from Calcutta, Hossack gives
the following :—

Range of length s o3 37 Lo 44 average 39'0
Breadth o k S
TR o a stz b0 6373 XL 08
(=1
Nasal length AR5 fAmTS S
Length 3 N i s P48

Thus as regards breadth two of the three are less than the
least of the twenty Caleutta skulls, As regards length of nasals
all three are very close to the highest value found among the
Calcutta specimens.

The members of this group have therefore no less than four
peculiarities: blackness of fur, increased size, narrowness of skull,
and increased length of nasals.'

It seems that the last three of these peculiarities are elsewhere
associated, for under the heading ** Byldana '’ will be found a des-
cription of a local race of Gum.rmvs which shows the same three
peculiarities. The bandicoots also illustrate this correlation,

| Two more of these black molerats have been recently obtained from Ran-
goon; they show the same peculiarities.

e
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Rue, 8 Ad—

A few dayvs after the eapture of these ten melanotic frun-
omys, a man brought in three somewhat similar rats from another
part of the town. These were also pure black specimens of 6.
benealensis, but they were dilferent from the others in that the
muzzle, and to some extent the ears, were scantily pigmented.
These parts were consequently of a livid pinkish colour, and gave
to their possessors an appearance remarkably different from the
others, the noses and ears of which were very deeply piginented.
It was not possible to trace their exact habitat ; being somewhat
decomposed they were not kept,

It seems likely that these two melanotic varieties had arisen
quite independently of one another, although in the same town.

UrrEr BurMmA,

The rats of Upper Burma resemble the rats of Rangoon so far
as has been ascertained. The common dark-bellied Mus raffus
of India is not common in Burma. In place of it we find the small
Maus concoler and a white-bellied race of Mus raftes the members
of which, in Rangoon and perhaps throughout Burma, are on the
average smaller and have shorter tails than Mus rattus of the Indian
Péeninsula.

Myitkyina (Bhaino).

We have received, through Dr. L. Fink, a number of specimens
from Kamaung, Mogami®, Mankin and Myitkyvina, The first
specimen sent was a tvpical Mus decionanus. It has been stated
that China is probably the home of this wandering species : since
Bhamo is close to the borders of China, other specimens were
awaited with interest; when received they were found to consist of
twenty typical Mus concolor, one other immature Mus deciomaniis :
two white-bellied Mus raffus, and one dark-bellied Mus rattus of
normal size. The progenitors of the M. decuwmanus probably
arrived by the steamboats which ply between Rangoon and Bhamo.
The examples of Mus concolor are indistinguishable from those of
Rangoon ; some of them have white-tipped tails; of four specimens
from Kamaung, sent by Captain Gandoin, two show this peculiar
character.

Mr. Heflerman has sent two Mus concolor from Lower Chindwin :
these measure 122 and 131 mm. in length; one of them hasa white-
tipped tail. This character seems specially common among Mus
concolor in Upper Burma, It has been previously mentioned that
it occurs sporadically and more rarely in India among the genera
Mus, Gunomys and Bandicota.

Captain Gandoin has sent a white-bellied Mus ratfus from
Yamethin; it measures 150, 200, 26, 20, We have also received a
large number of measurements from Mandalay, but in the absence
of specimens little can be said in regard to them ; it is probable that
Gunomys varius occurs there, and that Mus concolor is common,
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WEasT AUSTRALIA.

We have received an interesting collection of rats from 3r.
T H. Lovegrove of the Department of Public Health in Perth.
These were all caught in the port of Freemantle either from the
wharves or ships.  The dollection contains eight Mus ratfus and two
Maus decuwmanus,  The two latter and one black Mus raltus are
labelled ** Freemantle wharves,”” The other seven Mus raltus are
labelled ** 8. S, Sultan.’’ They were probably taken during one of
the periodical destruetions of vermin which are sometimes carried
out on ships. In regard to Mus decumanus nothing need be said ;
they are quite indistingnishable from others of the species obtained
in Caleutta and Rangoon. The seven rats from the ship are most
interesting. Among them are to be found examples of the three
chief kinds met with in India. ~ Four of them are black, three are
brown and indistinguishable from one another as to their upper
surface, but two of them arc white-hellied and the other is bhrown-
hellied. ‘I'he three kinds are distinguishable from one another at a
clance, but each is indistinguishable from the corresponding kind
found in India, at a port such as Bombay, or an inland town such
as Cawnpore, Surely it cannoi be supposed that these three kinds
have each arisen scparately and subsequently become associaled with
one another so as lo have distributed themselves widely in the inter-
mingled state in which they are found.

The measurements of the seven rats are interesting. They
seem somewhat higher than might be expected from the appear-
ance of the specimens, at the same time the tails seem somewhat
short. The measurements have probably been taken from the
first ring of the tail and not from the anus ; if so, 10 mm. should
be subtracted from the lengths and added to the tail lengths in
order to bring the measurements into ling with our others. The
measurements are all by the same hand and so may be safely
compared infer se. As has been noticed both at Cawnpore and e
Caleutta, the black rats are smaller than the brown ones.

¥

Length, Tail length, : Colour. ’ Remarks.
| | : . B e
150 L0 Black Immature. |
193 1o br, fc Mature. '
195 230 i = s
210 22: i i
215 230 Brown Brown-bellied.
218 230 Li: White-bellied, |
220 - 215 # = - My
I L]
1
We have also obtained a specimen of the Australian rat Hydro-
mys fulginosus.
[}
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Boapay,

The rats of Bombay have been fully dealt with by Captain
Liston and the workers of the Plague Commission. Judging from
several specimens fent by the Bombay Natural History Society, 1
conclude that the three kinds of Mus raftus, the black, the brown
and the brown white-bellied, are commonly found there.

In coneluding this systematic account I must express my
thanks to all those gentlemen who have contributed measurements
and specimens. Thanks are especially due to Captain G. I. Davys,
LALS., who, aided by his assistant, H. A. Khazan Chand, has sent
over one thousand. The extent of their work can only be properly
appreciated by any one who has measured and skinned even twenty
ratsin a hot climate.

Although I have not alwavs agreed with Dr. Hossack’s con-
clusidns, I have never been able to dispute his observations: and
I must repeat my thanks to him for introducing me to the subject,
and for establishing the precedent of examining rats in large numbers.

Finally, my thanks are especially due to Dr. Annandale not
only for the interest he has shown in the work day by day but for
his steadying influence among the perplexity of sports and races, as
well as for the liberal way in which, as Editor of the Indian Musetun:
Records, he has allowed me to express views which are not quite in
accordance with museum traditions.

APPENDIX I.
THE BEARING OF THE ENQUIRY ON PLAGUE DISSEMINATION.

Since it has been recognised that rats are important factors
in the dissemination of plague, the attention of many has been
turned towards these rodents. In consequence it became evident
that we knew little of the distribution of their several races in India,
and that some of the hitherto accepted statementssin regard to
them must be looked upon doubtfully, It was shown that mole-
rats, which were considered solely as dwellers in the fields, could,
in some circumstances, become intimately associated with man,
while in other circumstances house rats might establish themselves
in the fields. Doubt was felt as to the extent to which the warnder-
ing grey rat (Mus decumanus) prevailed in India. It was shown
that the races of rats infesting Calcutta and Bombay were re-
markably different from one another, so that it became. desirable
to compare them with those of other ports. The present Clquiry

is an attempt to throw light on some of these questions.

The extermination of rats has heen largely carried out in
many districts in India as a means of directly diminishing plague
mortality, Such measures are perhaps partly of an experimental
nature ; the question of their efficacy cannot he discussed here,—
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it is one for sanitary science to deal with, It was clear, however,
that this attempted rat extermination’ provided an opportunity of
saining information regarding the distribution of the various kinds
of rats throughout the country, since large numbers of them could
be collected from different localities and compared ; from this
comparison information of direct or indirect practical importance
might be gained. It has been kept well in wview that to
obtain such information was the purpose of the present inquiry.
Although the practical value of the information may not seem
great, it is hoped that the facts themselves will be of suggestive
value to those more acquainted with the wmetiology of plague than
the writer.

A COMPARISON BETWEEN RATS FOUND IN THE PORTS OF Boupay,
Carcorra, MADRAS AND RANGOON.

This question is of importance, for as a rule the sea-ports are
the doors by which the infection of plague enters a country. in all
probability plague entered the Bombay Presidency and Upper
India by the port of Bombay, and it certainly entered Burma
through Rangoon.

In comparing the rodents of the lour great ports, one important
fact stands out, Mius decumanus is common both in Bombay aud
Calcutta: it is not uncommon in Rangoon, but it is absent from
the city of Madras. There must be a definite cause to account for
this, There is another peculiarity in the rodents of Madras. The
bandicoot is very rarely found in Bombay. It is uncommon in
Calcutta, where it is occasionally found burrowing near the numer-
ous tanks of that citv, It is absent from Rangoon ; a smaller sort of
bandicoot is common there., In Madras, however, the large bandi-
coot is so common that the populace can kill as many as one hundred
of them dailv, although it is too large to enter traps and has to be
killed by blows from sticks. The Madras bandicoot is an outdoor
rat. a dweller in drains and outhouses, having a total length of
about two feet ; it would not be tolerated in the houses, where it
could not move without detection. Its mode of life is therefore
essentially the same as that of Mus decuwmanus. The rodent fauna
of Madras is therefore peculiar in two ways, in the presence of the
bandicoot and in the absence of Mus decimanns. These two pecu-
liarities are obviously associated with one another. The bandicoot
occupies exactly the same position among the rats of Madras that
Mus decumanus oceupies among the rats of Bombay and Caleutta,
and since the bandicoot is much more powerful even than Mus
decimanus, there is no place for this latter rat in Madras unless it
can change its habits entirelv. A consideration of the rodents of
Rangoon lends support to this view. In Rangoon Mus deciomaniis
is to be found, but it is much less common than in Bombay or
Calcutta ; this may be due to the presence of the small bandicoot,
Gunamys varius, which is, like Mus decumanus, an essentially
outdoor rat. and must compete with this latter species. Since the
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Rangoon bandicoot is much smaller than the Madras one, the grev
rat can exist though it does not flourish as in Bombay and Calcutta,

In the last report of the Plague Commission it was shown that
Mus deciemanies was the species which in Bombay had a preponderat-
ing influence in plague dissemination. Certain conclusions may
be quoted from the report (fowrnal of Hygiene, vol, vii, No. 6).

** With regard to the epizootic amongst the-rats, the following
conclusions may be formulated :(—

(1) Mus decumanus and Mus raftus are equally susceptible to
plague.

{2) The incidence of plague is twice as great on the decu-
manus population as on the retfis population.

(3) Mus deciomanus is the species which is chiefly respon-
sible for the diffusion of plague amongst the rats
throughout Bombay city.

(4) The decumanus epizootic precedes the raffus epizootic
by a mean interval of about ten days.

(5) The raftus epizootic is directly attributable to the de-
clemanis epizootic.

(6) Plague persists in the rats in Bombay city during the
off season. This persistence- is due chiefly to Mus
decimanis.”’'

The conflicting natures of the first and second statements are
reconciled and explained by the fact that Mus deciomanus, on an
average, harbours twice as many fleas as Mus raftus.

It seems, therefore, that Mus decwomanus is an important
factor in the sanitation of 2 port. After reading the conclusions
quoted above, anvone must be struck with the coincidence that
Madras, the one port which does not harbour Mus decrmanus, is
the one port which has never heen seriously infected with plague.
That Madras is not wholly protected by its climate is shown by the
fact that there has been at least one outbreak of plague, temporary
but severe, on the outskirts of the city.! On the other hand, it
must be remembered that plague persists to a grievous extent
among certain provinces of India into which Mus deciomanus seldom
or never penetrates,

The insanitary effect of decumanus as a port rat can be seen
from another point of view. In a port where this rat is firmly
established, there must be much more interchange between ship
and shore rats than in a port like Madras, where the large bandicoot
alone is the common outdoor rat, for the bandicoots probably never
enter ships, whereas Mus decumanus is perhaps the commonest
of all sea-going rats, It has not yet been thoroughly ascertained
to what extent the different species of rats infest ships plying in
tropical seas. Judging from very scanty observations and inquiries
it appears that any one ship harbours only one species at a time
—sometimes Mus raftus, sometimes decumanus. A thorough in-
vestigation of this subject would be interesting and important,

' If, as appears, the bandicoots themsslves are particularly susceptible to
plagne, the absence of Mus decwmanus from Madras is of ne significance,
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Tue INLaxp IDistrisuTion or Muas decumanus.

« It appears that, notwithstanding many statements to the
contrary, Mus decumanus does not occur in India except in sea-
ports.  This statement may be proved, in the future, to he errone-
ous, but all the evidence of this inquiry is in favour of the view that
the grev rat has not established itself in any part of the interior
of the peninsula. Certain writers relate how this rat passes up the
great rivers by means of country boats to establish itself in river-
side towns, and it has even been stated that it is fast replacing the
indigenons rat in India. Allahabad and Cawnpore are situated on
the banks of the Ganges at points where the river is navigable for
country boats : in both of these cities many thousands of rats were
caught, but not one Mus decionanies was among them, It is impos-
sible that thev could have been overlooked, for in both places the
afficers in charge of the operations paid great attention to the ques-
tion of the species caught, and Mus dectemanus can be easily dis-
tinguished from Mus raffis,

OtueEr OBSERVATIONS BEARING ON THE QUESTION OF
Pracoe DISSEMINATION.

It has been sufficiently shown that the species Mus rallus is
the common house rat throughout the whole peninsula of India,
that it occurs intimatelv associated with man in every place (with
the single exception of Quetta) in which it has been looked for.
The fact of its absence from Quetta is doubtful and requires con-
fiimation (see page 33). If it could be shown that this species 1
rare in or absent from Quetta, the cause of its absence should be
carefully sought for as it might have a direct bearing on plague
prevention. It has been shown that, in any town, rats of this
species show individual differences from one another, and that in
certain places they show slight racial differences ; so that although
it is often impossible to say whether a particular rat was native to
Tellicherri or Amritsar, it would be easy to identify a group of fifty
rats from either place. In certain instances, however, individuals
could be identified. For example, single rats from Kashmir, Am-
ritsar and Katmandu could be almost always identified at a glance.
In spite of this the fact remains that any of a small collection of
house rats from Adelaide in Australia can be ** matched "' exactly,
by searching among large numbers of the rats of Calcutta, Bombay,
Cawnpore or many other large towns on the plains ol India. In
colour they can be matched as closely as two threads in the same
skein of coloured silk. In proportions of body and skull the
similarities are not less than those indicated by this comparison.
Therefore it seems that there is no reason why a rat should not
wander freely, in or out of the country, and intermingle with the
rats of places far removed from its own birth-place, without being
recognised as an interloper, However, all the evidence that can
be obtained shows that rats do not wander freely, that they rarely
move from village to village of an Indian rural district, and that
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they even confine themselves to particular houses or groups of
houses, and are much given to breeding within the family cireles

To obtain sure evidence about such a question is a matter
of some difficulty. Tt might be obtained experimentally by means
of marked rats. Fortunately cases have occurred in which Nature
has herself provided the mark, Captain Davys has contributed
a good example from the Amritsar district, and peinted out its
significance. Among a mixed collection of Mus ratfus from any
large Indian town there is often a small number of white-bellied
ones. Among the large number of rats which we received from
the Punjab was a small sprinkling of such forms, and it was de-
finitely ascertained by the sender that out of sixty-nine villages,
in which rats had been collected, only three provided these white-
bellied forms, and that they made up about ten per cent, of the
total rats of those villages, Whether we regard the white-bellied
forms as a separate race or not, there is clearly not much inter-
course between the rats of those villages.

Two other cases have been already described whicl: show con-
clusively that a group of rats may identify itself with certain ad-
joining houses. The first of these is the case in which ten black
mole-rats were caught in two adjoining houses in Rangoon during
three nights, and no other kind of rat was caught at the time in
thase houses, although black mole-rats are very rare indeed. This
shows that a *‘ family group '’ may establish itself within very
narrow limits, keeping without those limits all others who are not
of the group. A precisely similar case was recorded from Naini Tal
where the house rats found on a part of Avapata Hill could always be
distinguished from those which dwelt at either end of the lake,
although the three places were separated by less than a mile. It
may be objected that these examples da not constitute fair evidence
in favour of the view that the rats of one species in a town do not
freely intermingle, because in these cases the rats have been marked
off by their peculiarities from the majority, and held themselves
aloof.

While watching large numbers of rats brought in by townss
folk, the observer is compelled to recognise that the rats of any
one species are split up into a great number of ** family groups '
or clans, each with its own limited domain. If, for example, at a
collecting station rats of the long-tailed kind are superficially ex-
amined and set aside, the accumulation, which consists perhaps of
some hundreds of individuals, has a truly heterogeneous appear-
ance ; some few of its constituents are hlack or nearly so, a few are
pure white below, others are white below with a grey breast stripe,
Among them there is much variation in size. The length of one
may be 150 mm., the length of another 200 mm., both being oh-
viously adult. Tail length will vary from 105 9% to 135 % of length.
In respect to length or tail length, the rats can be laid out side by
side in an unbroken series, the mediocre in both respects being
in the majority. In respect to colour it is much more difficult to
arrange them in an unbroken series. The collection will perhaps
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contain one or two pure black rats and four or five others of a
blackish tone which show a variable mixture of brown hairs; but
one cannot find, when dealing with hundreds, every shade between
a black rat and a light brown one.  Similarly, one cannot arrange a
satisfactory series between the white-bellied type and the commoner
brown-bellied type, although some of the Tormer have coloured
breast stripes of variable breadth and some of the latter are very
light in colour.

The collection is truly heterogeneous in appearance, although,
in a broad sense, it consists of animals of one species. The indivi-
duals composing it have been brought in batches of two or three
together, by the townsfolk. It is often noticeable that the in-
dividuals of any one bateh very closely resemble one another.
Thus the melanotic and semi-melanotic rats would probably all he
brought in by one man. Another man would bring unusually large
rats, a third would bring four or five white-bellied rats with rela-
tively short tails, some with breast stripes, others without. The
members of the separate batches often show a likeness to one
another. ‘This can only be explained by the fact that the members
of each batch were usually taken together from a single house, the
likeness being a true ** family likeness.'" By the word ** family '
is meant a small localized group whose members are given to in-
breeding. These observations point to the conclusion that the
rats of one species in a town are divided into a number of groups
which hold little intercourse with one another.

Experimental evidence of a more certain nature could be
obtained by successively capturing, marking, releasing, and alter
an interval recapturing a large number of rats. It might be pre-
dicted that the recapture would take place in all cases in the same
house that the capture and marking was effected. Such experiments
could probably be carried out without much difficulty. The rats
should be caught in a trap, anmsthetized lightly by placing the
traps in a closed box containing chloroform, and removed from the
trap while unconscious, They might be marked by branding the
tail or piercing the ears. Recovery from chloroform in rats takes
place with certainiy, and often with most disconcerting quickness.
The accidental scars which are present on so many rats might lead
to some confusion, but- a system of marking by metal rings and
number plates would probably prove unsatisfactory, To recapture
the rats it would be probably necessary to use spring jaw traps of
which there are many effective patterns, Such experiments would
give direct eévidence of the movements of rats in a town or village
which would be of value in any consideration of the means of plague
dissemination.

APPENDIX TI.
(JUESTIONS OF BIOLOGICAT, INTEREST.

The Government's measures against rats have afforded a
unique opportunity of studyving large numbers of closely related
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and widely distributed animals.  During the enquiry several matters
of general biological interest have made themselves felt.

The chief interest lies in the large number of sports which
have been met with; that is to sav of individuals which differ
widely in some character or characters from the race in community
with whicli they were found, although otherwise closely resembling
that race. The differences which characterise these sports are of
colour for the most part ; they are, however, in some cases, of a wider
degree than the slight differences which are used at the present
day to separate species. It is unusual to examine any race of
animals in large numbers without meeting with sports both of
colour and of form, but the peculiar interest of this enquiry lies
in the several instances in which such sports have appeared in
groups,  Some of them have been met with singly, others as pairs
caught together in the same trap, others in *‘ litters '’ all the mem-
bers of which agree in differing from the normal race in the same
way and nearly to the same extent. Finally, two cases have been
met with of rats, which can hardly be considered as other than
sports, occurring in groups large enough to occupy two adjacent
houses to the exclusion of other species of rats. The members of
such groups must be of close blood relationship —in fact, ' family
groups = prone to inhbreeding.

Moreover, there are two examples of what appear to be the
same kind of sport having arizen independently in two far distant
localities. These similar sports are in one case from Bombay and
Madras, and in the other from Rangoon and Naini Tal. The former
places resemble one another in climate. The latter places are
utterly different from one another.

Although many examples of sports have been already des-
cribed, the most important ones will be reviewed here.

Cases of single sports,

Case 1.—The rat **Mds. 2" is a Mus raffus; its ventral surface
i= dark brown, gnd in the middle line of the breast is a pure white
streak. Tt was selected from among about 6oo freshly killed rats
of the raffus type, which were received during two days.

Case 2.—A black example of the raffus tyvpe caught in the
Museum of the Bombavy Natural History Society where it at-
tracted attention owing to the pure white line on its breast. Al-
though this line is not quite so long as in the last case, it seems to be
essentially the same variation. A large proportion of the Bombay
rats are of the black type of raffus. The same variation has also
been noticed in Calcutta and at Nowgzong,

Cases 1 and 2 are shown side by side in plate i.

Case 3.—One Mus ralfus from the Punjab which shows a white-
tipped tail, with some lengthening of the terminal hairs of that
appendage. . This case is specially mentioned because of the con-
comitant lengthening of the hairs. There are several examples
of white-tipped tails among other species of Gunomys, Bandicota,
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and Mus; in these, however, the occurrence is not associated with
lengthening of the terminal hair.

Case 4.—One half-grown rat selected from some thousands of the
mixed assembly of white-bellied raffes and concolor caught in
Rangoon city, which differs in only one respect from many of the
half-grown members of the white-bellied race. The under side
of the tail of this rat is pure white. This is considered to be a most
important variation, for on this peculiarity alone several species
have been defined, This statement is open to criticism, but it
cannot be denied that bicoloration of the tail is the most important
feature in the definitions of those species of the genus Mwus which
have received the names of mivefventer, vicerex, bukil, rapit, etc.,
for the other less important details of the definition of these species
seem to fall within the normal range of wvariability of the Mus
raffus group, and the species have been defined from comparatively
small numbers of specimens.

The fact that this voung rat was only hall grown is of im-
portance ; judging from its size it cannot be much more than two
or three months old ; this lessens the probability of its being brought
to Rangoon by a foreign ship. Because of this and of the fact
that it appeared to be unique among the large number examined,
it is difficult to believe otherwise than that it was a sport, born of
the white-bellied race of Mus raffus which is common in Rangoon.
In case 8 we shall see another example of precisely this same varia-
tion, occurring in a group of rats found to be occupying two ad-
jacent houses in Naini Tal.

Cases of more than one individual showing the same
variation as sporls which have been met al
the same time and place.

Case 5.—An excellent example of this is from the Punjab.
Captain Davys sent us from a village in the Amritsar district a
pair of adult rats of almost exactly the same size and appearance.
They are obviously of the raffus type, but can be distinguished at a
glance from the others of that race among which they were found.
They are much lighter in colour than the average Punjab raftus,
though not lizhter than certain exceptional individuals. They
both have a pure white star on the forechead; the terminal third of
their tails is white. The sender of these remarkable rats allu-
ded to them tentatively as Mus brahminicus. There is very
little doubt that if they had been sent together to any specialist,
they would have been hailed as a new species, However, cir-
cumstances make it probable that in the capture of these two
specimens, the new species would have become extinct before it
was defined. They were almost certainly born of the same parents
and were probably mates. The female was pregnant, carrying four
embryos. They were caught in the village of Nowshera Dhala,
in which over 800 of the normal Mus raffus had been taken. These
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two specimens stand alone among 22,000 rats taken from the villages
of the Amritsar district. In the remarkable character of their
tails they exactly resemble a number of species which occur in the
Eastern Archipelago.

Case 6.—A litter of five very voung rats was brought to one of
the collecting stations in Rangoon all of which were of a light buft
colour and had unusually large feet. Two of them were subse-
quently reared to maturity by Caplain Kelsall who found them to he
typical examples of the Rangoon bandicoot, Guromys varius, in
evervthing but colour. On the same dav that the writer first saw
these rats, and at the same station, one adult specimen of exactly
the same colour was received, the hind feet of which were 11 mm,
longer than those of an equal sized specimen of the typical G. varins.
Information was also obtained from the official in charge that at that
particular station they had occasionally received such *f sandy
coloured bandicoots."' It is clear that these interesting animals
were to some extent established in that part of Rangoon, and they
evidently breed true. Intermediate colour forms between them
and the common blackish grey tvpe were never met with. In Dr.
Hossack's collection of Calcutta rats are two specimens of the
smaller Guaomvs bengalensis of exactly the same curious buiff
colour,

Cases in which a large group of sports was met with.

Case 7.—This is afforded by the ten black mole-rats described
under Rng. 8 on page 76, where full details of the occurrence of
these interesting animals will be found. They all resemble one
another very closely indeed, and differ from the mean type of the
'race not only in colour but also in size and skull proportions. They
seemed to be the only rats domiciled in two adjacent houses of a
certain street in Rangoon. Black specimens of G. bengalensis are
otherwise rare in Rangoon, and have never been recorded from
any other place.

Case 8, the Ayapata race of Naini Tal —FEight rats were caught
in a certain house and adjoining buildings in Naini Tal. They are
very like the rats found in the bazaar and other buildings of the
station, in all but the one respect that their tails are bicoloured.
This bicoloration is very variable in degree, but not by a vary-
ing diminution of pigmentation from the lower surface, in the man-
ner that our preconceived ideas would lead us to expect. ‘The ac-
tual occurrence is fully desgribed on page 40 and iilustrated on
plates i and iv. Tt is difficé@lt to believe otherwise than that these
eight rats are closely related as a family group. No rat with a
unicoloured dark tail was caught in those particular houses. In
all other respects they are so like the common rats of Naini Tal
that one is compelled to regard them as an offshoot from the local
race. . It has been mentioned before that bicoloration of the tail

is the all-important feature in the descriptions of many species of
the rattus group.
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The circumstances of case 8 are different from those of case 7,
In case 7 the chief peculiarity, blackness, which murks off the ten
rats from the race out of which they have presumably arisen, is
remarkably constant in degree.  Incase 8 the feature, bicoloration
GE tl}f tail, which marks ofi the group, is so variable lh'.i't‘ at least four
distinet ** types "' are present among the cight, It appears that
a parallel case to this has been recently published. In Hossack's
“Account of the Rats of Caleutta” is an illustration which is
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F16. g.—INustration of wariation in belly colouring in Mus saffus (after
Hossack).

reproduced here (text-fiz, 9); this is accompanied by the following
statement : ** As showing how endless are the combinations and
variations of these different belly colourings, the fizure in the text
may be referred to, showing the different variations found in nine
specimens of M. raifus, which represented the total bag for one
day.”’

The concluding clause of this quotation is an important part of
it. Having examined a certain number of the Caleutta raffus, the
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writer does not think that Dr. Hossack could alwavs select such a
series of nine, as he has figured, from any oo chance-taken rats of
Calcutta, It is true that a similar series cannot be selected from
nearly 2,000 specimens of Mus rattus from different parts of India.
However, a similar series could be selected from 58 rats from Simla.
And yet these nine are *' the total bag for one dav.’’ The ex-
planation seems obvious: this ** bag ' was made in one house or
granary, and the contents of it represent a parallel case with the
Avapata family group,

Let us consider how similar these two cases are,  Rats with
dark (i.e., any colour but pure white) under paris occur in vast
majority throughout northern India, but white-bellied rats are
common in certain places ; Caleutta is one of these. It may be safely
assumed that the white-bellied type was derived from the dark-
bellied tyvpe, and that the Avapata race with their bicoloured tails
were derived from the rats which possessed unicoloured dark tails,
1t seems to the writer that in the groups of the eight Ayapata
rats and of the nine Caleutta rats,—groups which cannot each
represent more than two or at the most three generations,—we
can see the change from one race to another actually in progress,
In both cases the change is associated with a variation of much
wider range than that which is spoken of as normal variation.

It is not claimed that this assumption is already [ar justified by
facts, Such communities might be looked upon as groups of hy-
brids between two established species. These two cases, however,
wonderfully resemble a case recently described from another part
of the animal kingdom, which cannot be explained in this way.

In a certain part of the Arabian Sea a community of the crus-
tacean Squilla [16] was found. This community shows an extra-
ordinary variability in one respect. Species of the genus Squilla
possess as a rule six-spined claws, the number of spines being very
constant for each species, The members of this particular community,
however, all possess a greater number of raptatorial spines, the
number varying from 1o to 19, among the seventeen specimens ob-
tained. The number of spines is so variable that there are eleven
“* types "’ among the seventeen, some of them being unsymmetrical,
but the number of spines in every individual is well above the
number found in any other species of the genus. Except for these
spines the specimens resemble one another as closely as the members
of a species usually do. It seems that there are certain definite
resemblances between this crustacean community and the two com-
munities of rats which have just been referred to. In all three cases
there is a local community differing from the general group of which
it is a part, in that it possesses a certain character (presumably a
newly acquired one)—albiventralism and caudal bicoloration in
the case of the rats, multispinity in the case of the crustacean ; but
i all three that character is in a most unstable condition, so that,
as regards it, each community contains several types. At the same
time there is little doubt that in each case the members of the com-
munity are of one stock and are not separated by more than two
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or three generations. The variation in the character is, however,
different in degree from that which is known as normal variation.

The ** discontinuous distribution ' of rats with white under
parts, bicoloured tails, and of melanotic rats in the Oriental region
is most interesting ; it has been already dealt with, but some of the
facts may be shortly reviewed. White-bellied rats form a pure race
in Rangoon (Rng. 2) ; they are,commeon in Calcutta. Out of sixty-
nine villages in the Punjab it was found that only three contained
them in small numbers, The rats of Simla bazaar and of several
other places on the flanks of the Himalayas are nearly all of this
type. A few were obtained from Cawnpore and other places ;
they form more than half of the rats received from Tellicherri. In
many other places, however, they do not oceur, and it cannot be
doubted that the commonest tvpe of Mus ratins in India is the dark-
bellied one, and that the white-bellied type occurs sporadically
{vide antea, pages 65, 8o). L

Rats with bicoloured tails, although rarer, show the same
sort of distribution, There is a pure race of them in Kashmir,
There is a race in the Eastern Himalayas (M. jerdoni). They have
been recorded from Katmandu (M. siveivenier) and lrom Simla
(M. vicerex), but it is doubtful whether they persist as a race in
these two places at the present day (see p. 6). This year a small
colony of them was met with in Naini Tal (Ayvapata race), and one
specimen was found in Rangoon. They have been [requently
met with in the southern part of the Oriental region, in the Malay
States and Archipelago, chiefly from hilly cistricts. Wherever
met with they have shown other slight peculiarities, for they have
been described as different species. But the bicoloration of the
tail is admitted to be the most important character in all of them.
In the two places Rangoon and Naini Tal where the writer met
with rats of this sort they did not differ, except in the one respect, frant
the common local races of those places from which they are thought lo
have been derived. ;

Passing now to the cases of melanism, we find that black rats
are not uncommon in Bombay [17]. They occur rarely in Calcutta,
We have received pure black rats from Cawnpore and Freemantle
{Australia). There is an interesting semi-melanotic type among
the Tellicherri collection. Ten pure black mole-rats were ob-
tained from two adjacent houses in Rangoon. From the same town
we have melanotic examples of Mus concolor, the miniature form
of Mus rattus. It cannot be that the black Mus rallus gave rise to
the black Mus concolor ; and the brown raffus to the brown concolor.
Melanism must have been mcquired independently by these two
Taces.

After considering their discontinuous distribution it seems
difficult to believe otherwise than that these three characters,
melanism, albi-ventralism and caudal bicoloration, have arisen in-
dependentlyin several places, and are continually arising unnoticed

in thousands of other places. It is somewhat difficult to know how
far this view is accepted at the present day. It appears that some
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naturalists, having discovered an isolated group of melanotic rats,
would speculate as to what part of the world they or their progeni-
tors had wandered from. It seems to the writer that the discontinu-
ous distribution of species (using the actual meaning of the word
for *° anything that has ever received a specific name ') can often
be explained without postulating means of emigration.

A list of sports or groups of sports has been drawn up, but
other éases have been described which have perhaps an equal right to
a place on the list ; such cases are Pjh. z, Ota. z, Alh. 3, Mds. 4,
Tei. 1, Rng. 1b, Rng. 76 and ¢, Rng. 8a. In some of these cases
the differences whigh mark off the groups are smaller than in others.

We have also seen that all the rats living in a particular house
{or set of burrows), although closely resembling one another,
often show, in certain features, recognisable differences from the
mean of the race, although these differences are so small that they
fall within the range of normal variation of those particular
features exhibited by the general population. The differences
which mark off these groups are small, but the groups showing them
are very common, These small differences seem to be equivalent
to the ' family likenesses '’ of mankind, heightened perhaps by
inhreeding,

It is interesting to consider the commonness of sports and groups

of sports. Within a week at least four were met with in Rangoon.
The total number of sports mentioned in this paper was selected
from among not very many thousands of rats. The number of
rats present in India and Burma must be some thousands of millions.
Four thousand rats a day were destroyed in Rangoon for some
months without producing much effect on the rat population which
in that city alone must be several millions; over a million have
already been killed there, Sports, therefore, must exist in large
numbers, each with a small chance of forming a ** family group,”
each of which has a very small chance of forming a race. In the
different magnitude of their chances lies an explanation of the
well known fact that rare species are many and common species are
few.
. In the writer's opinion ‘' family groups'' of sports have been
frequently met with by naturalists who have described them as
new species. Such species can seldom be rediscovered: they be-
come extinct after a fitful survival through a few generations.
They remain in our literature, however, asrare species, The chances
of a *' family group '’ developing into a race seems to be very
small indeed. For while among the rats of India the birth of
sports seems to be of daily occurrence, the number of established
races is very small, though from its superfluity a race is much more
likely to meet the eye than either a family group or a single sport.

In India we have sure evidence of only four established races
of the Mus rattus type.

Kace 1 (Mus vicerex ?).—In Kashmir most of the house rats
have white under parts and relatively short tails which are devoid
of pigment below. It has been said that they are of the species
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of Mus vicerex, because they resemble in their peculiarities certain
rats which were caught in Simla in 18gb. The common rats of
Simla are to-day different from the common rats of Kashmir, which
form a distinct race.

Race 2 (Mus nitidus ?).—Rats caught this year in six differ-
ent parts of the Darjiling distriet all agree in possessing relatively
short tails, thick, soft, greyish fur, dark under parts and feet pure
white above with black soles. They are of course variable like
all other rats, but their varability is about a mean other than that
of the common rats of the plains., Hossack, who caught two of
these rats, regarded them as Mus witidus. :

Race 3 (Mus blanfordi)—In 1881 a peculiar rat was found at
Kadapa in the Nilgiri Hills of Madras, and a little later another
resembling it was found at the same place; both of these rats were
distinguishable from the common type by the following features.
The fur was thick and soft, grevish fawn above, white below, the
cars were large ; their tails were most peculiar, they were relatively
long, and pure white in the distal half, the hair on the tail was un-
usually long and formed a terminal tuft. There are in the Indian
Museum four other precisely similar specimens from the Shevaroy
Hills which are nearly 200 miles from Kadapa, to the east of the
Nilgiris. The peculiarities which were originally described in the
skull of the “* type’' specimen are not constantly found among
the four from the Shevarovs, which do not seem to differ in this
respect from many of the common ratins type. There can, however,
be no doubt that M. blanfordi is an established race in the Nilgiris.

Race 4 (Mus jerdoni).—Rats have been frequently obtained from
the Himalavas of Sikhim and Assam which are peculiar in being
bright rufous above, white below, and in possessing remarkably
long bicoloured tails. In 1881 a close observer noticed that of five
of these rats, all possessed a minute accessory palatal ridze between
the two posterior ridges (4th and 5th) [2]. There are in the Indian
Museum several similar rats: among them are three litters of young
ones, two from Darjiling of two each, and one of three from Cherra-
punji (Assam). Every member of each litter shows some irregu-
larity of the posterior palatal ridges tending towards the inter-
polation of an extra one.

The number and form of the palatal ridges is most constant
among rats. Besides the cases just referred to, the writer has only
once found an abnormality in these structures although he has
examined large numbers of them both in Guaomys and Ms.

The skulls of the Mus jerdoni in the Indian Museum could be
distinguished from hundreds of the common rattus type owing to
their remarkably small auditory bulle. This point was discovered
in other specimens in 1881, Mus jerdoni is therefore a distinet
race in the Eastern Himalayvas, It s said to occur in Java.

These are the only four special races of the Mus ralins type
in the Peninsula of India of which we have sure evidence, although
there must be many others. Local races showing albiventralism
seem to he established in several places. (One cannot assign a local
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habitation to either Mus fudvescens or Mus niveiventer.  Such forms
as Goalunda, Vandalewria and Mus mettada are considered to he
quite distinet from the Mus raffus type,

If we consider in succession the numerous single sports, the
small family groups of such sports (exampled by cases 5, 6 and 7),
the larger groups (case 8), and the established races 1—j, they
seem together to illustrate the process by which a new race arises
from an old one,

During one wéek at least four well-marked sports were met with
in Rangoon alone, whereas the established races of rats in India
are very limited in number. Few sports can establish a family
group, very few family groups can establish a race. One cannot
do more than guess at the nature of tle ** fitness ** which renders
one sport successful and eliminates a dozen others. However, one
can deny that all successful sports are so by virtue of the characteris-
tic features which are obvious to our eves. A short bicoloured
tail, a long bicoloured tail, a sixth palatal ridge, a tufted tail are
merely the marks of successful races, they are surely not the features
which determine the success. The factors which determine the
success of a group of rats may be a greater pugnacity or cunning, a
greater resistance to certain diseases ; and a greater fertility, com-
bined with that mysterious factor prepotence : or they may be in-
conceivable,

Hitherto we have been considering races which show com-
paratively small differences from one another. There are in the
fields round Amritsar two races of mole-rats living side by side
always in separate colonies or sets of burrows. These show such
structural differences from one another that thev have received
different generic names ; one of these, Gunomys, is a genus which
oceurs throughout the whole of India. The other, Nesokia, seems
to be confined to the north-west. Gunomys has a tail percentage
of §o, small incisor teeth, a long palatine foramen and a large num-
ber of mammee; it produces 8—12 young at one birth. Nesokin
has a tail percentage of 50, large incisor teeth, and concomitantly
a very short palatine foramen ; few mammee, and it produces 2—,4
young at a birth. The skulls of these two genera are shown
on plate iii. It may be safely assumed that Nesokia was derived
from Gunomys.

If we suppose that it was derived from Gunonrys by ** natural
selection ** working on normal variation, we must assume that there
were a number of steps linking together the two extremes. The
steps—a series of hypothetical species now extinet—must have each
shown, gradually and in turn, a reduction in the length of the tail
and palatine foramen, fewer mamme and young. FEach of these
hypothetical species must have fitted its environment and must
have become changed in response to some slight alteration in that
environment ; although at the present day the two extremes are
perfectly suited to what appears in our eves to be the same environ-
ment.
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The alternative view, that the first Nesokice were sports born
from Guiomys, which established a family group and afterwards
a widespread race, seems more in accordance with the evidence
afforded by the present enquiry, The writer must confess that
he has acquiesced in the generic distinction of Guromys and
Nesokin partly in order to heighten the effect of his argu-
ment. It must, however, be admitted that they are distinet
animal forms, possessing characteristic features of more weight
than those shown by some of the recently discovered species
of Mus.

The writer has already expressed the opimon that the svstem
of classification of animals now in vogue is unsatisfactory. The
svstem scems unsatisfactory beeause it does not always offer a true
picture of the way in which animal forms occur in nature. The
svstematist holds that every individual animal must be assignable
to a particular species; and further, that species il properly defined,
are elementary and indivisible, and approximately of equal value.
This conception appears wholly true to those who examine small
numbers of animals from many places. It must seem only partially
true to those who examine large numbers of animals taken from
a few places. It may be admitted that races such as those enu-
merated 1—4, which are regarded as elementary or true species,
are approximately of equal value ; but what is their relation to the
heterogeneous mass of rats which extend through India and beyond,
a race o definitely variable that three or more individual members
of it living in Cawnpore in the heart of India, can be distinguished
at a glance from one another, while each one of them is fndistin-
guishable from one of three individuals caught on a ship at Freemantle,
Australia. The members of this heterogencous mass are bound
together by the fact that they all possess the same type of skull,
the same characteristic foot pads, and a tail variable in length,
but seldom or never shorter than the hiead and body, Moreover,
the races 1—4 also resemble the mass in these features but they are
each cléarly separated by their own special marks.

How can these various races be accurately represented by
our nomenclature ? It is surely absurd to name the heterogeneous
mass Mus rattus, and to give the races 1—4 equivalent names.
Systematists admit that Mus raffus is not a species equivalent
to the others, but they seem to think that it will ultimately be
possible to split it up into a number of equal groups, each a true
indivisible species. Hossack’s figures show that it is not possible,
and the writer has met with the same impossibility.

One writer, in dealing with Siamese rats [18], simply excludes the
common rats from his system. Another places the common rat of
Borneo [19] in the group of the Buropean house rats and describes
them as ‘' a group which has been the bane of workers on the
Oriental Muridze, and which at present owing to want of material
is quite impossible to bring into any sort of order.’’ The con-
viction is expressed here that it will ultimately be possible to place
these rats in the Linnean system.




not seem to represent the wav in which the animals

occur in nature,
The diagram, text-fig. 11, is perhaps more in accordance with
the actnal eccurrence. In this diagram the central thick line
which represents the species Mus
X raffus is supposed to consist of a
mass of tangled lines which are indi-
vidually visible as the terminal twigs
A, These represent the family
groups, the members of which show
very slight differences from one
another, differences which are equi-
valent to the family likenesses of man,
These twigs are represented because
ten rats taken from any single house
in a town will often resemble one
another more closely than ten rats
taken haphazard from different
houses in the town. Some of these
groups are slightly removed from the
mean of the race, but all are not
so to an equal extent. The mean
of the race is represented by the
vertical line XX. Those groups
which in their characters diverge
widely from the mean are repre-
FIc. 11 sented at a wider angle from the
parent stem. A well-marked sport
will therefore come off almost at a right angle. The many sports
and family groups which are unsuccessful are represented by short
lines, the few successful ones which have established a race are
indicated by longer and thicker lines, which themselves show side-
lines like the parent stem. A line which does not deviate much from
the mean may be an old and powerful one: for example, Mus concolor
only differs in size from M. raffus, but it is a well-established line
its members extend throughout Burma and far bevond to the
south; it clearly shows its own side-lines, which are often of the
same kind as those of the parent stem. On the other hand a line
such as Mus blanfordi which deviates widely from the mean may

also be well established.

" Not every species could be accurately represented by this
diagram. The line of Mus decumanus would be shown with terminal
twigs but without any established side-lines, for in India the race
shows exactly the same fluctuating or normal variation as Mus

L]
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L]
" The conception which is in accordance with the Linnean no-
menclature may be illustrated by text-fig. 10, in which
3 i the thick line represents the old species, the thin lines
the new species into which it has been divided, the
dotted lines representing the work of the future. This
is pleasingly simple and hopeful of finality, but it does

%
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rattus, but never a sport. However, this assertion may at any mo-
ment be proved to be erroneous,

This idea of the relations of the many races of Oriental rats
to one another has not the merit of simplicity, and is not in ac-
cordance with the Linnean system of nomenclature.

In concluding this appendix, T must acknowledge that as re-
gards many of the ideas expressed in it T am much indebted to a
book by R. K. Lock, entitled ' Variation, Heredity and Tivolu-
tion '’ (1go7), which contains a clear exposition of the teachings
of Mendel, Bateson and De Vries, teachings which seem more
in accordance with nature than those usually expounded as
Darwinism,

Lest it may seem thatT have been unduly biassed by Mr,
Lock’s book I hasten to add that “C y[utation, Mendelism and
Natural Selection,"’ by Professor E. B. Poulton (1gn3), has also been
read. The anthor of this essay considers that a natural consequence
of such ideas as those expressed in Lock's book is ** a widespread
hetief among the ill-informed that the teaching of the founders of
modern biology are abandoned.”’

These opinions, therefore, are put forward with diffidence, and
I have felt the need of that criticism and discussion which are so
necessary to temper fresh ideas.

APPENDIX IIIL.
ENMITY BETWEEN THE VARIOUS RACES OF RaTs.

The question of the cause of the ascendancy of particular races
is important. It has been assumed that the absence of Mus
decumanus from Madras is due to the fact that in its habits this rat
resembles Bandicota indica, and that since the bandicoot is much
the more powerful rat, it can secure the drains of the city for itsell
alone. This raises the question as to whether special enmity be-
tween particular races exists. Some evidence has been obtained
and more might be the outcome of simple experiment.

The subject was first brought to my notice by Captain Davys,
who found that if a living shrew were placed in a cage with a young
living Mus rafius, the shrew seized the head of the rat with its
powerful incisor teeth and after biting through the skull devoured
the brains. 1 was subsequently reminded of this habit of the shrew
when at Rangoon. It happened that a cage containing a living
shrew (the grey “ musk rat "’ Crocidura cerulea) was placed in con-
tact with a pile of dead Mus concolor. The shrew dragged the foot
of one of the rats through the hars of the cage and commenced
devouring it. The dead body of the rat was placed inside the cage.
The shrew continued to devour it, applying itself to the extremities
the snout, muzzle, ears and feet in succession. Six living Mu;

concolor were placed in a cage with one shrew; without a moment's |

delay they combined forces against the shrew. The fact that they

- L T
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were all eaptives in the cage did not deter them from showing their
natural antipathy. The shrew betook itsell to a corner of the cage
and faced its aggressors who seemed unable to accomplish anything
against the shrew’s powerful incisor teeth, One adult concolor
and a shrew were then placed together in a-cage ; the shrew became
the aggressor at once and pursued the other vigorously for about
five minutes, An adult cencolor, however, is a most active rat,
and the experiment ended by both coming to rest in opposite corners
of the cage.

On the other hand, it was often noticed that if Mus concolor
and the white-bellied Mus raffus of Rangoon were placed together
in a eage they showed no signs of antipathy. Members of these
two races are sometimes caught together in the same trap,

In continuation of the subject T will quote a letter received
from Captain Davys.

** Have yvou ever noticed that if a big Gunomys and Gerbillus
indicies are put into a cage together, the Guuomys at once attacks
and kills the Gerbillus, or Gerbilli. Twven when the cage is being
carried by a man the Guueoinys does this, He seems to have a
special hatred of the Gerbillus. Last night I put three Meliada
and three Gerbillus into a cage with one Gunomys. The Guunomys
killed all the three Gerdilli within ten minutes, but did not interfere
with the Melfada.” It may be mentioned that Mus meflada is a
much smaller rat than Gerbillus.

It seems therefore that special enmity exists between particular
races of rats,
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EXPLANATION OF PLATE 1.

Fic. 1.—Two specimens of JMus raffus showing white hreast
stripes. One was found at Bombay and the other at
Madras city : both were selected from among large num-
bers of the common rats of those ecities, Individual rats
showing this character have also been obtained from
Caleutta and Nowgong.

Quite recently I obtained at Pooua a litter of four
voung rats aud an adult, all of which resembled the
specimen on the left of the fisure. 7The common rats
of Poona are uniformly coloured below,

It appears, therefore, that this character is definite
in Mus ralfus, and that it appears independently
among the rats of widely separate localities and is
heritable.

Fic. z—a. Tail of a normal Mus raifus for comparison.

b, Side view of the tail of one of the Ayapata race
(p. 42). This is one of the several types of tail
coloration found among this race. The others are
shown in plate iv. This particular type resembles, in
the pigmentation of its tail, Mus berdmorei, a ** species "’
recorded from Manipur and Tenasserim.

¢, Side view of the tail of one of the sports also shown
in fig. 3. The change from the pigmented to the un-
pigmented skin is abrupt. At the junction the white
area invades the dark area in an irregular manner,
Some specimens of Mus Wanfordi which have been
preserved in spirit show a precisely similar appearance
at the junction of the coloured and colourless portions
of the tail. _

F1i. 3.—Heads of the two abnormal Mus rafles found near
Amritsar (p. 22). The tails of these rats were as
alike as their heads ; one of them is shown above
(Bg. 2¢).
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EXPLANATION OF PLATE II

F1c. 1.—Seven adult specimens of Nesokia from the Amritsar dis-
trict showing the gradation and amount of variation in
size. They probably represent two separate races, for
the smallest ones seemed to be segregated near the vil
lage of Atari. The isolated specimen on the right is an
average member of the Qluetta race of Nesokia ; it is
somewhat larger and has a shorter tail than the
Amritsar race.

Fre. 2.—Skulls of the same seven specimens. It can be seen in
three skulls that the last molar tooth is well worn ; all
seven are in this condition ; their maturity cannot be
questioned. Apart from the difference in size, there
are noticeable differences in form. In the skull marked
P. C. M. 2 the supratemporal ridges are more conspicu-
ous and much more adjacent than in 8. B, B. 18. These
differences are characteristic of the larger and smaller
types respectively.
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EXPLANATION OF PLATE IIIL
SkULLS OF Nesokia, Gunomys AND Bandicola.

. Gunomys bengalensis of Calcutta,

sp. of Amritsar.
- ,, of Simla.

and 5. Gunomys varius of Rangoon,

. Bandicota nemorivaga of Caleutta,

; - indica of Madras city.

—10. Skulls of Bandicola nemorivaga, Gunomys varis
and Gunomys sp. of the Punjab, arranged to show
their relative resemblances.

11—13. Gunomys sp. from Amritsar.

14—16. Nesokia sp. from Amritsar.

Gos1 Ch- L2 W -

11

Nos. 1r to 16 show the difference between the palatine

foramina of the two genera ; Nos. 12 and 15 are selected as an

average specimen of each. In No. 13 the palatine foramen is closed

posteriorly on the right side. In No. 14 the palatine foramen is of

unusual length for a Nesokia. Skulls like No. 1I, in which the
palatine foramen is widely open posteriorly, are not common,

-l
!




Heec Ind. Mus Vol III, 1809 Plate .-

s e
e Ly
i v_t

T -

Bempose I8 Tartey



A

L

EXPLANATION OF PLATE 1IV. o
o

Fics. 1—3. Tails of Mus raffus of the Ayapata race, from above.
F1G. 4. Tail of s s ., from the side.
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EXPLANATION OF PLATE V.

Records of measurements of 85 Gumomys and 24 Nesokie
from Amritsar, and 43 Mus concolor and 17 white-bellied Mus
ratfus of Rangoon.

The dots indicate the actual lengths of the rats, and must be
referred to the right-hand column of figures, which represents milli-
metres.

The zigzag lines represent percentages of the lengths of tail
and hind foot in the actual lengths, and must be referred to the
left-hand column of figures.

A., At., Af. =length, tail percentage and foot percentage of
Ginomys.

B., Bi., Bf.= length, tail percentage and foot percentage of
Nesolia.

C., Ct., Cf. = length, tail percentage and foot percentage ol
Mus concolor and of the white-bellied Mus rakfus of
Rangoon. The lengths of the latter are indicated by the

circles,
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EXPLANATION OF PLATE VI.

Diagram showing the weight-frequency of 3,000 house rats
of all ages which were caught in the neighbourhood of Amritsar.

The figures on the base line represent a series of weights ascend-
ing by increments of 5 grammes from 15 to 250 grammes.

The lengths of the upright lines are proportional to the num-
ber of rats of (or nearly of) each weight. The mean weight of the
adult rats is known approximately from the point at which the
uprights begin to diminish in length, on the right of the diagram.
It cannot be greater than 150 gms., although a few rats weighing
as much as 250 gms. were met with.

It appears, therefore, that the normal range of weight-varia-
tion among the classis from 50 to 250 gms. A pregnant female
weighing 65 gms. was obtained.

" It will be noticed that the uprights are alternately long and
short : this is due to the methods employed, and is of nosignificance.
The rats were weighed with a spring balance, recording to 5 gms.
The occasional difficulty of deciding between fives and tens must
have been too often decided in favour of the latter.

The diagrams have been constructed from records provided

by Capt. Davys.
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IT. NOTES ON FEESHWAYTER SPONCES.
Oy N, AnNanpaLk, D.Se., Superindendent, Indian Muscon,
X.—REPORT O A SMALL COLLECTION FROM TRAVANCORE,

(GGenus STroNGILLA,

'.iuh'_;».luua Euspongilla,

b CEEE Che .l.'....l‘w],llll'u_

Sponee small, encrustine. without bi mches, hard but brittle :
its structure somewhat loose; colour dirty white. Dermal meni
brane in close contact with the skeleton : pores and oscula incon-
spicious.  Surface minutelv hispid, smooth and rounded as g
whole.

Skeleton consisting of moder ately stout and coherent radiating
fibres and well-defined transverse ones: a number of horizontal
spicules present at the base and surface but not arranged in any
definite order No basal membrane.

Spicules.—Skeleton spicules smooth, pointed at either end,
moderately stout, straight or curved, sometimes angularly bent :
cumature usually slight. Free microscleres abundant in the
dermal membrane, slender, nearly s ragght, gradually and sharply
poimnted, profusely ornamented with short st raight spines, whicl
are much more numerous and longer in the centre than near the
ends.  Gemmule spicules stouter and rather longer, eylindrical,
terminating at each end in a sharp spine, ornamented with shorter
spines, which are more numerous and longer at the ends than in
the centre: at the ends they are sometimes directed backwards.
without, however, being curved.

Gemmaules firmly adherent to the support of the sponge, at the
base of which they form a layver one gemmule thick : each provided
with at least one foraminal tubule, which is straight and conical ;
two tubules, one at the top and one at one side, usually present,
Granualar laver well developed.  Spicules arranged irresularly in
this layer, as a rule being more nearly vertical than harizontal hut
pointing in all directions, not confined externally By a membrane ;
no external laver of horizontal spicules.

Length of skeleton spicule . .. 0r28g—0°374 mum.
Greatest diameter of skeleton spicule o'orz—o0'016 "
Length of fre: microscleres . oo 008 —oogh
Greatest diameter of free microscleres 0002 mm.
Length of gemmule spicule ., .. 0T —orih
Diameter of | i o +» 0008 mm,

o . Eemmule o e D7272—0'374 ,,
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Habitati —Backwater ! near Shasthancottah, Travancore, in
slightly brackish water ; on the roots of shrubs growing at the edee ;
November, 1903,

This species 1= easily distinguished from its allies of the sub-
genus Fuspongilla, all of which are closely related, by its adherent
semmules with their (usually) multiple apertures and n-El.;h external
suriace.

Genus TUBELLA.
Crbella pennsylvamea, Potts,

Polts, Proc. Acad. Natl, Sci.
plate X1,

By the kindness of the authorities of the Smithsonian
tution I have been able to obtain picces of the freshwater
in the collection of the United States National Museum. As the
majority of these were named by Potts, the acquisition 15 A ex-
tremely valuable one. It enables me to identify with certainty
several Indian species with American [orms, amongst
one of which the name is printed above, viz., Tubella
This species, found by Potts in Pennsylvania, New Jersey and
other parts of the Eastern United States, was afterwards re-
ported from the west of Ireland by Hanitsch (frish Natwralist, v,
p. 129, 1895) and from the Inner Hebrides of Scotland by mysell
(Journ. Linn. Soc., xxx, p. 248, 1g08). None of the Furopean
specimens as vet discovered, however, have contained gemmules,
and their identification has therefore remained a little doubtiul.
Specimens recently collected in Travancore are full of gemmules
and agree more closely in every respect with one of the American
specimens examined than this speeimen does with a secold one
from the United States. They have the somewhat slender pointed
skeleton spicules and markedly unequal rotules of the gemmule
spicules of the typical form of the species. Indeed, the American
specimen which they resemble so closely is apparently part of the
same specimen as that of which the spicules are figured by Potts
in fig. T of plate xii of his monograph.

The measurements of the spicules of an Indian specimen and
of one from Lehigh Gap, Pennsylvania, are given for comparison :—

athers the

1 HAsYiianica,

Travancore. Pennsylvania.
Length of skeleton spicule Lo OTI8O — O°242 mMIN o 16 —0t21 mnL.
{average o203 mon ) (average o' 1G5 mim.)
Freadth M L oo vrooBy —omlss mm. 00084 T,
Length of birotulate 'y s CFOIZ0 M. O'O000 4y
Dismeter of npper rotule S Rondy oosly .,
T lower ., ee OOI8D oolhs

gemmule .. va o Or243— 00348 mm. o' 174—0r4 35 mm,

1 The backwaters of Cochin amd Travancors are a series of lagoons directly
connected at intervals with the sea, from which they are separated by a more or
less narrow extent of land,  ‘They have heen artificially joined together by eanals
and receive a good deal of fresh water.  Their salinity varics with the place and
the season
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The spicules of the Travancore specimen are, therefore, atrifle
larger than those of the American one, but the proportions are
closely similar,

The other Inmdian species T have been enabled by the gift of
the Smithsonian Inmstitution to identifv with Awmerican ones are
my Ephyvdatia tndica, which becomes a svnonvm of . craleri-
formis (Potts), and Trechospongiila phillottiana, which is identical
with 1" leidyi (Carter).

[t is interesting to note that noue of these American species is
confined in Tndia to the immediate neighbourhood of the sea,
E. graferiformis has been found not only in Caleutia Dbul also
at Igatpuri in the Western Ghats and at a place some miles inland
from Moulmein in Lower Burma, f, leddvi occurs both in Calentta
aud in the interior of Teénasserim ; while my specimens of Tobellu
pennsylvanica were taken {(in November, 1g9o8) in Shasthancottah
lake, which s situated about three miles inland from the village
of the same name on the backwater and about twelve miles N-N.-E.
‘from Cuilon on the coast of Travancore.

The South Indian specimens were taken on the roots ol fleal
ing water plants so matted together as to form large floating
islands on which shrubs and even trees were growing, The
sponges were only found on roots dragged out from under the
islands and seemed to shun the licht,

Genus PECTISPONGILLA, Zen. 1OV,

Structure of the sponge resembling that datia,  Gem-
mule spicules bearing at either end, on oie s v, a double row
of spines, so that thev resemble. when viewed in profile, a couple
af combs joined together by a smooth bar,

This new genus is distinguished, as are most of those pre-
viously described in the Spongillinie, by the form of its gemmule
spicules, These differ from the spicules of any form hitherto
described in having the armature of the extremities bilateral instead
of radial. Probably this arrangement is derived from that of a
spicule such as the birotulate of Kphvdaiia by a rotation of the
axis of the rotules.

Pectispongilla werca, sp. nov

Sponge forming small, soft, cushion-like masses of a deep
rolden colour (dull vellow in spirit) on a solid support ; the surface
smooth, minutely hispid. One relatively large, depressed osculum
usually present in each sponge ; pores inconspicuous ; dermal mem-
brane in close contact with the parenchyvma.

Skeleton consisting of slender and feebly coherent radiating
fibres as a rule two or three spicules thick, with single spicules or
ill-defined transverse fibres running horizontally. Towards the
external surface transverse spicules are numerous, but they do not
form any very regular structure.
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S picules.—Skeleton spicules smooth, sharply pointed, straight
or nearly so. Cemmule spicules minute, with the stem smooth
and evlindrical, relatively stout, and much longer than the comb at
cither end : the two combs equal, with a number of minute, irregu-
larly scattered spines between the two rows ol stouler ones. No
(ree microscleres.

Gemmules minute, spherical, with o single aperture, which is
provided with a very short fordminal tabule : the cranular coal
well developed ; the spicules arranged in a slanting position, but
more nearly vertically than horizontally, with the combs pointing
in all directions = no external chitinous membrane,

Length of skeleton spicule .. .. 2850 mim,
Greatest diameter of skeleton spicule .. o014
Length of gemumule spicule .. . 0o3z—ot03b mum.
Length of comb of gemmule spieule . ototh mm,
Createst diameter of shaft of gemmule 0004

spicule.
Diameter of cemmule o ca DT204—0°221 1.,

Habitat.—Artificial pool on the road near Tenmalai on the
western side of the Western Ghats, Travancore; on the roots of
trees growing at the edge ; November, 1908,

I have not been able to detect vesicular cells in the paren-
chyma of this species, although my specimens are in cood con-
dition. Peclispongilla anrea is by far the most brilliantly coloured
freshwater sponge 1 have seen.
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EXPLANATION OF PLATE XII.

Fragment of the skeleton of Spongilla travancorica, % 5o.

Skeleton spicules of the same species, ¥ 240.

Free microscleres of the same species, ¥ 240

Gemmule spicules of the same species, ¥ z240.

Outline of the gemmule of the same species as seen [rom
the side, ¥ 70.

Fragment of the skeleton of Peclispongiila anrea, % 701
g, = rFemmaule,

Skeleton spicules of the same species, ® 240,

Gemmule spicules of the same species, ¥ 240.

The same more highly magnihed (% 7z0),

Gemmule of Pectispongifla awrca viewed [rom the side,
w240,

=
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FTIo RERORT  ON' A COLLECTION OF
AQUATIC ANIMALS MADE IN TIBET
B BEGTN B S T EEWART, TALS:

PDURIMNGSLHT YEAR 1907,

Parr I1.—II1GOCHETE Worasms, MoLnugca AND
Fisu (Geographical),

REPORT ON A COLLECTION OF THE SMALLER
OLIGOCHATA MADE BY CAPT. F, H. STEWART,
[AML.5., IN TIBET,

By J. SteenexsoN, Major, [.M.S., Projessor of Biology,
Grovernment Callese, Lahore,

(Plate viii.)

The collection of the smaller Oligocheta, made by Capt.
F. H. Stewart, LM.5., in Tibet during the vear 1907, consisted
of fourteen tubes, with the contents of which the following report
deals.

The specimens were on the whole in a good state of preserva-
tion, but the free ends of the setie of many specimens had suffere
severely; and a number of the animals also had apparently heen
fixed with a brown staining substance, which hindered subsequent
staining and seemed to interfere with the section-cutting process.

The contents of two of the tubes were unfortunately incapable
of recognition :—

No. 68 (Mang-tsa, Tibet ; 14,500 [t. ; July 1g07) contained a
considerable number of specimens. These were the largest
animals submitted to me ; they measured up to 35 mm, : the img~
ments numbered up to 175. They were all, however, sexually
immature, and I was unable to distinguish either clitellum or
genital organs ; possibly this was a voung brood of some earthworm
t.e., of one of the larger Oligochaeta. :

No. 8o (Mang-tsa, Tibet : 14,500 [t ; 12-viii-07) contained
three specimens, and sections show that they helong to the
Tubificidze ; but the setz had, in this instance, suffered so severely
that I was unable, in any of the specimens, to discover a 5i11g1}:
sound one in either dorsal or ventral bundles ; further discrimina-
tion is therefore impossible.

The contents of the remaining twelve tubes comprised only
five distinet species, owing to the large number (seven) which
contained the form described helow as  Limmodrilus sp. (?).
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Chetogaster orientalis was found three times ; one tube contained
both this form and a Nais. &

It will be seen that the collection is of considerable interest,
in spite of the small number of species rf:]u'l;'ﬁt:ntcti. One form
{ Fridericia stecwarti) 1 Imu ventured to name as new : it is possible
that two others, the Nais and the Limnodrilus (2), are also new,
though I do not luL] justified in giving them distinctive names,
Of the remaining two species, one, .Eolosoma hemprichi, is already
well known to be widely distributed  (Europe, North America,
Africa), and I have also found it at Lahore ; the other has so far
heen met with enly by mysell in Lahore ; but since the name
which I gave to it had been previouwsly ’L]rpif]nl‘liu] its present
specific Jcaz_r,;u wbion k(..f:..:.f.ulr\arf_\.u orfentalis) makes its first appear-
ance here,

The greater part of this investigation was carried out at the
Central Research Institute, Kasauli, during the summer vacation
of the present year (19o8) ; and my best thanks are due to the
Director, Lieut-Col. Semple, R AANLC., for kindly permitting me to
pursue my work there,

Aolosoma hemprichi, Thrbg.

No. 84. Gvantse, Tibet: 13,120 [t F-vili-07,
Three specimens, of which 1he smallest appeared to be
the broken-off posterior end of one of the others.

Length of both the larger specimens, including in each case
one bud posteriorly, *7 mm. : diameter, ‘o9 mm. Colour, a rather
dirty green ; the oil-drops in the skin quite disappeared. These
latter are apparently incapable of preservation ; according to Capt.
Stewart’s notes their colour was an orange-brown, nearer an
orange-red than a brown, and not unlike that of safranin stain,
Segments, 8 or g distinguishable in the anterior or parent animal.
Setze commencing a short distance behind the mouth, f.¢., in
segment ii; all are fine hair-setie, in both dorsal and wventral
bundles ; length varyving, longer and shorter in the same bundle,
longest hr,-mrr about ‘T mm. ; up to 5 in a bundle.

Prostomium large ; both specimens having curled themwe'wc-n-.
dorso-ventrally at the moment of fixation are seen in a lateral view
in the preparations, and the breadth of the prostomium does not
appear. According to a sketch of Capt. Stewart’s from the living
worm, it was rounded, not pointed in front, and broader than the
following segments. ‘The nerve-ganglion is shown as being deeply
indented posteriorly ; this also could not be made out in the
preserved specimens, The nephridia also are not recognizable,

In all the anatomical characters that can be ascertained this
form agrees with .Eolosoma hemprichi, except that its length is con-
siderably less. The present specimens, probably somewhat con-
tracted, and perhaps also diminished by the loss of some posterior
buds, measure ‘7 mm. ; while JE. hemprichi, according to Mich-
aelsen (‘* Oligochweta,”" in Tierreich, Berlin, 19oo), has a length of

1
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2—5 mm. This can hardly; T think, be aceounted a specific differ-
ence, I have recently | Mem. Ind. Mus. i, No. 30, p. 277, pl.
xx (1908) | given a description of an .Eolosoma from Lahore, identi-
fving it as &, kemprechi, which is about the dimensions of these
specimens f{rom ‘Tibet, and which is therefore also considerably
smaller than JE. hemprichi according to the Agures siven above.

Cheptoeaster orientalis, nom. nov,

tgoy. Chetogaster pellucidus, Stephenson, Ree. Ind. Mus., vol.
i, p- 237 (1907).
No. g42. Se-chen, Tibet; 13,100 ft. : 22-1v-07.
Three specimens without sexual organs, and one frag-
ment, together with the specimen of Nars sp.,
No. 40. Gyantse, Tibet ; 13,120 {t. ; 26-vi-07.
Two specimens without sexual organs: dark brown in
colour, probably due to mode of fixation,
Mo, 83. Gwvantse, Tibet ; 13,120 ft. ; 20-viii-07.
Two specimens without sexual organs, with several frag-
ments consisting of detached buds,

The specimens probably consisted originally of complete
chains of four or five individuoals, which broke up at the moment of
killing and fixing, They correspond closely with the species des-
cribed by me as C. pellucidus [rom Laliore, Since writing that
account (referred to above), however, T have, through the kind-
ness of Dr. Walton, of Kenyon College, Gambier, Ohio, U.8.A.
received a copy of his paper " The Naididwe of Cedar Point, Ohio,"’
106 (American Natwralist, vol. x1, No. 478) ; he there describes
as C, peliucidus a species found by him: and sinee the name
belongs by priority to that form, I have chosen oricitalis for the
species now under discussion,

I was at first inclined to see a difference between the present
specimens and the form previously described by me in the relative
length and thickness of the pharyngeal region as compared with
the posterior part of the body. T find, however, that in the
processes of fixation, ete,, the pharyugeal region contracts both
in length and breadth, while the Lody in the “erop” region
appears to become broader than in life : in specimens from ILahore
so treated the resuit is a close approximation to the condition in
which the Tibet specimens were found, e.g, :—

Length of pharyngeal Length of body

region, posterior to pharvnx,
Lahore form i 25 um. il eI
T.Ebt't No. Ej - *Z4) T 1?5 W
Tiliet No, 44 e o0l 4. 24w
inbi.'.t N“‘. 42 o ‘I 14 .3‘5 13
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Sketches made during life by Capt. Stewart confirm the abowve
identification, showing the animal to possess about the same pro-
portions as living specimens of the Lahore form.

It will be noted that the individuals of the collections Nos. 42
and 40 are considerably smaller than those of No. 83, Since, how-
ever, the size is the only point of difference I can discover, I have
not separated them as a distinet form.

Since in distinguishing the species of the various families of
the Naididae so much depends on an exact deseription of the seta,
I will add here a somewhat more detailed account of those of this
species than 1 gave in my earlier paper., The setre are ventral
only, slender, [- shaped, unequally forked, the distal prong heing
somewhat the longer, both prongs of the same diameter at the
hase, nodulus small, somewhat proximal to the middle of the
length of the seta ; setee of segment ii a little stouter and distinetly
longer (‘T4 mm,, Laliore specimens) than the rest (average ‘I
mm., Lahore specimens).

Nais sp.

No. 42. Se-chen, Tibet ; 13,100 ft. ; 22-iv-07.
A single specimen, without sexual organs, along with
specimens of Cheatogaster orientalis.

Length 2 mm. ; segments xviii plus a short posterior region

without setze. the seat of budding of new segments. Prostomium
rounded. Ventral sete with a |-shaped curve, hooked and bifid

distally, distal prong longer than proximal ; nodulus not distin-
guishable in the present specimen ; beginning in segment iy 2—3
(perhaps more originally) in bundle. The anterior and posterior
bundles differ somewhat ; the anterior are composed of setee about
‘074 mm, in length, with the distal prong of the forked end of the
same thickness as the proximal ; in the rest of the body the ven-
tral setwc are about ‘055 mm. long, or three-quarters the length
of those of the first few bundles, and the proximal prong is very
considerably stouter than the distal. The thickness of the shalt of

the seta is, however, the same throughout the hody. 1
Unfortunately a small quantity of foreign matter adheres to :
the ventral surface of parts of the animal, and the setz in these |

places being obscured, I am unable to say how many segments are
comprised in the anterior group ; probably, however, as in N, ;
obtusa, the setze of segments ii—v belong to the anterior, the rest to
the posterior group.

The dorsal seta begin in segment vi ; each bundle appears to ‘
consist normally of one long smooth hair-seta, and one short, b Bess 7

straight, singly—puinted needle-seta supporting it at its base, and
scarcely projecting bevond the surface. These dorsal bundles,
however, have heen much damaged.
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Two eyes are present as pigmented patches situated laterally
at the level of the anterior lip of the mouth

The pharynx eccupies segments iii—v, the wsophagzus vi, and
a dilatation (stomach) of somewhat irregular shape appears in sep-
ments vii—viii.© Posterior to this, the intestine is witdely and re-
gularly dilated in each segment. The anus is slightly dorsal.

The discrimination of the various species of the genus Nais
depends largely on the characters of the setie.  Though the present
specimen does not agree exactly with any form hitherto described
(coming closest perhaps to N, obfusa, Gerv.), I prefer not to
ercct a new species on the basis of a single preserved specimen,
especially as the dorsal setal bundles are largely incomplete, 1
myself examined previously some scores of living examples of a
Nais common at Lahore hefore arriving at what I considered an
adequate deseription of the dorsal setal bundles,

Fridericia stewarti, s[), HOV.

No. High Hill Gompa, Gyantse, Tibet ; 1,500 [t | 28-i1-07.

Six specimens, mostly with sexual organs (ova and volk),

Length 8 to 22 mm. Colour vellowish. Segments about 45
(45—46). Prostomium short, rounded ; external annulation fairly
well marked. Clitellum on segment xii and most of xiii » may
spread partly over xi. Epithelium of surface markedly thicker
over prostomium. Head pore apparently between prostomium and
segment i ; dorsal pores not distinguishable in my preparations.

The set (2. text-fig. 1) are in four bundles per segment, two ven-
tral and twe lateral: they are of the same character
d in all the bundles, heing comparatively small with

=7 single blunt point, free extremity very slightly

([ hooked, shaft straight or only curved in the
slightest degree. They are arranged in fan-shaped

form transversely in each bundle; those in

the centre of each bundle are the smallest, and

their size increases gradually towards the outer

most components of the bundle, these latter be-

ing thus the longest. Each bundle is thus typi-

cally made up of a number of pairs of sete, the

members of a pair being of the same size, situa-

Fic. 1.—A seta ted one on each side, and separated by the inter-

of Fridericia stew-  position between them of the smaller setze of the
o d=iedistal  bundle, In cases where the bundle consists of
an odd number of seta it can often be seen that

one pair is incomplete, owing to the dropping out of a seta on one
side. The arrangement is that peculiar to the genus. The num-
ber of set per bundle varies ; posteriorly there are commonly 4
to 0 or 7 laterally, and 6 or 7 ventrally ; anteriorly there are often
more, most frequently perhaps 7 laterally, and 8 ventrally ; 9 and
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1o are also met with in the ventral bundles,  The longest setie are
about ‘08 m in length,

The alimentary canal (fig, 1) begins as i narrow [assagc 1
seements i and i 3 the pharynx occupies iii, having dorsally a
marked thickening of its wall from which muscular bands radinte
to be attached to the bodyv-wall. The esophageal glands, three or
probably four pairs, are present in segments v, vi and vii ; these
are rounded or pear-shaped masses, not branched, attached to the
alimentary tube, and also by strands to the hody-wall ; the most
posterior are the largest. They are composed of large rounded
cells which appear to be comparatively loosely connected together |
the loose conneetion of the cells is also seen in sections.

Surrounding the alimentary tube in segment viii is a spherical
structure (fig. 1, oh.) through which the tube is continued uminter-
ruptedly ; this structure is itsell hollow, its cavity being divided up
by a number of septa ; its walls are fairly thick and apparently
somewhat similar in character to those of the alimentary tube ; the
structure is clothed externally by low peritoneal cells, In a series
of (more or less) horizontal sections there appear two lateral

dorsalward extensions of this chambered structure, which embrace
between them in the middle line what is apparently the thin-
walled dorsal vessel containing coagulated blood ; the dorsal vessel
appears to communicate with the sinuses of the chambered
structure.

There appear (in sections) to be fairly definite blood-sinuses
surrounding the alimentary tube, between the tube and the
peritoneal cell layer, in segments ix and x ; the sinus in x contains
coagulated blood.  Further back, behind the genital region, in
segments xiii and posteriorly, there is also a fairly well-marked
peri-intestinal space, though less definite perhaps than anteriorly i
segments ix and x, and possibly of artificial origiin.

There is no demarcation between cesophagus and intestine.
The peritoneal cells around the tube are very tall in segments ix
and x, and again behind the genital region to the posterior end of
the body.

The lymph-corpuscles (fig. 2) are mostly oval, with' rather
sharp ends : some are round or somewhat irrezular in shape.
Both kinds are granular ; a faint round vesicular nucleus with a
nucleolar spot can be distinguished in them. The blood was
apparently colourless ; the distribution of the blood-vessels is un-
fortunately not recognizable.

The nephridia consist of anteseptal and postseptal portions,
the anteseptal being, according to the appearances shown by
horizontal sections, about half as thick and two-thirds as long as
the postseptal ; it projects forwards into the anterior segment,
while the postseptal, appearing as a thick granular mass of owval
shape, passes outwards and hackwards to open externally in front
‘of the level of the seta,

The cerebral ganglion is situated in segmenti; its shape is
difficult to make out ; it is apparently more deeply indented in

-
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front than hehind., The ventral nerve-cord is formed in the second
segrent by the union of the commissures,

I am unfortunately unable to give a description of the male
organs from the specimens at my disposal ; and with regard to the
female organs also the account must for the present be incomplete,
Clusters of developing spermatozoa (few only) were seen in seg-
ment x ; clusters of ova in xi and posteriorly, some even at the
extreme posterior end of the amimal ; there are thus apparently
(as is usual in the family) no cgg-sacs formed. Somewhat opaque
masses of yvolk-matter, i small granules, occupy the clitellar re-
gion and part of segment xi. A genital gland, presumably testis,
appears attached to the posterior [ace ol septum 10-11,

The spermathecse (lig. 1, sp.) are situated in segment v, open-
ing anteriorly wventro-laterally between iv and v, They are tu-
bular, with narrow lumen, of a much elongated pear-shape, the
broader part being anterior. They have thick walls ; the passage
of communication with the exterior is short and narrow ; they are
attached behind to the dorsal wall of the alimentary canal, but I
have:not been able satisfactorily to demonstrate a continuity of
the lumen of the spermatheca with that of the cesophagus ; such
may, however, possibly exist. .

The clitellum is seen in sections to consist of two kinds of cells
intermingled ; of these some are quite clear, and others granular
An appearance. The same distinction is alzo evident in a super-
ficial view of the whole surface of the clitellum, the clear and
granular cells appearing as clear and granular areas,

Systematic position.—The arrangement of the setic described
above is peculiar to the genus Fridericia. Of the species of this
genus, the larger number present diverticula in connection with
the spermathece; and of those (F. alpina, alba, bulbosa and siriafa,
according to Michaelsen, ** Oligochweta ™ in Das Tierreich, 1900)
which have no such diverticula, F. striafa is the only one which
presents anything like so large a number of individual setze in each
bundle, In this form, however, the salivary glands are branched
at the extremity, the ampulle of the spermathecie are bulbous in
shape, and in connection with the passage to the exterior are two
somewhat spherical glands ; these characters are absent in the
present species,

Though the above account of the present form is incomplete,
it would nevertheless appear to be distinguishable by several well-
marked characters from the other members of the genus; and
since I think the description will allow of its being recognized
when next met with, 1 have ventured to distinguish it by the
specific name stewarti. 1 have placed a type specimen, in balsam,
in the Indian Museum, Calcutta, and also a series of longitudinal
sections ; the specimen mounted whole shows the characters of the
spermathece distinctly, and has ten setwe in one of the ventral
bundles of the sixth segment.
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Limnodrilus sp. (2).

No. 13. Tering Gompa, Tibet ; 14,000 ft. ; 22-i-07.
A single imperfeet specimen, immature sexually.
No. 15, Tering Gompa, Tibet ; 14,000 [t. ; 22-i-07.
Eleven specimens, mature and immature,
Mo, 18. Tering Gompa, Tibet ; 14,000 [t. ; 22-ii-07.
: Pwo specimens with some [ragments ; some showing
sexual organs.,
No. 33. High Hill Gompa, Gyantse, Tibet ; 14,5000t ; 28-iii-07.
Two specimens, with two [ragments of anterior end ;
sexually mature,
No, 4o. Tering Gompa, Tibet ; 14,000 ft. ; 14-iv-07.
Ten specimens, some with sexual organs, '
No. 54. High Hill Gompa, Gyantse, Tibet ; 14,500 ft. H-vii-07,
Eight specimens, some with sexual organs.
No. 57. High Hill Gompa, Gyantse, Tibet; 14,500 [t ; Lo-vii-07.
Six specimens, some with sexual organs.

[ cannot separate the above, taken at various times al two
places in the neighbourhood of Gyantse. The specimens were on
the whole well preserved ; several batches were stained a deep
hrown, ]nl'uhnm}‘ from the fixing agent employed, and these did not
stain well nor give good sections ; the setwe of all the batches were
very much broken. "

Length frequently about 8 mm., specimens
up to 20 mm, were met with. Diameter to 4
mm. Segments 4o—04. Clitellum on segments
xi and xii primarily, spreading to x and xiii and
even encroaching a little on ix. Prostomium
well marked, bluntly conical, marked off by a
distinet groove ; external annulation distinet,
double in the anterior segments according to
sketches by Capt. Stewart from life ; this double
character is recognizable, though apparently
somewhat less distinet, in the preserved speci-
mens also,

Setee dorsal and wventral of same character
throughout (v. text-fig, 2), both series beginning

in segment ii; they have the usual J-shupud

curve, are bifid distally, both prongs being of

about the same length, the distal prong slenderer

than the proximal ; nodulus indistinct, as a

slight swelling at the junction of middle and

MG, =.—Seta of distal thirds, just within the body-wall ; length

Limnodridus sp. (). of setwe about 08 mm., but variable ; number
in bundle usually 4--6, occasionally 7.

The alimentary tube is narrow in segments i, ii ; pharynx in

ili ; esophagus extends to ix, and the tube expands in x to form

the intestine, if genital products are not present to compress it.

1
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There is nothing that can be ealled a stomach ; the intestine
18 constricted at the septa, and bulges between the septa ; its
epithelium is columnar; the tube is covered externally by round-
ish, slightly staining granular peritoneal cells, which may he so
numerous in places as to obliterate the body-cavity.

Besides these peritoneal cells, there are hody-cavity corpuscles
of circular shape, nucleated, very coarsely granular, the granules
appearing as highly refractive particles similar to those in some
species of Nais,

The circulatory svstem is not sufficiently distinet for tlescrip-
tion ; the same may he said of the neplridia. The cerebral
ganglion is in secment i, not in the prostomium, and the nerve-cord
has the usual relations,

The testes (fig. 4, fe.) are in segment x. along with the sper-
mathecse ; the fummel (g, 4, [), also in x, is large, regular in
shape, sessile on the septum : the vas deferens (fig. 4, w.d);
whose walls are composed of a lavér of somewhat cubical cells,
passes backwards in xi, presenting itself as a fairly stout tube, with
perhaps a gentle curve or two, but not coiled in any way i a single
longitudinal section will sometimes cut nearly the whole length of
the tube ; probably in the extended condition of the animal it was
almost straight. It opens into the atrium at the inner end of the
latter. ‘I'he atrium (figs. 3, 4, aér.), in secment xi, is a somewhat
pear-shaped chamber  its broader end heing internal : it is prolonged
tnto the penis (figs. 3, 4, pen.). a short and somewhat inconspicuous
structure, whose chitinons sheath also is hardly to be made out
in my preparations. The prostate (figs. 3, 4, prst) is a well-
marked mass of cells surrounding the inner end of the atrium on
all sides. '

The spermathece (fig. 3, sp.) are in segment x, not extending
beyond this segment ; they may be hilobed or not, or that of one
side may be bilobed, the other spherical. The lining epithelium
is much elongated near the external aperture, .and some of these
clongated cells show clear spaces in their substance ; the same
condition of the epithelium is seen over the projection of the
wall into the cavity of the spermatheca where this organ is bilobed.
A hyaline non-staining material fills the spermatheca, aggregated
frequently-into oval or elongated masses (? spermatophores).

The ovaries (fig. 3, ouy.) are in segment xi, in close connection
with the vas deferens of each side. I have not identified the ovi-
duets,

The genital sacs (sperm-sac and ovisac) are large ; the male
products may extend forwards as a well-marked rounded mass into
segment ix. The combined sacs extend backwards through a
large number of segments, often to xviii, and evensto xxv. The
male products are the more conspicuous and usually more bulky :
the female products, ova with granular yolk, are usually posterior,
thouglt they may have sperm-morule behind as well as’in front of
them.

In a few specimens the ventral setw of segment xi are




114 Records of the Indian Museum, [Vor. ITT,

modilied (genital setwe), the prongs of the distal end being much
shorter, and the nodulus more distinet (@ text-
f‘( fig. 3):

i

Of the three genera of Tubificidae which pos-

| 4 o
‘ sess only forked setwe in the dorsal as well as in
the wventral bundles —Limnodrifus, Clitellio and
| Vermicilus —the two latter are immediately

excluded by the characters of their genital appara-
tus, since FVermiculus possesses single male and
. spermathecal pores, and Clitellio has no prostate.

|fT I|I It seems probable that the present form is a
| Limnodrilns and that the differences from the usual
||| \ descriptions of that genus are, in part at least,

due to the [aet that the examination has been

made on preserved material. A [ew points may,

however, be further mentioned.

| One would not expect the integumental blood-

U vessels - which form one of the characteristies of
Limnodrilus, to he recognizable in preserved

F16. 3—Genital specimens; but I am a little surprised that the

sebe of Limnodr o Pl e 1 FERELRS S R 2 i
His sp. (4] : by thie hearts '’ of segment viii, or viii and ix, give

side of the fully- so little evidence of their existence; they are

formed seta is & jgymediately visible, for example, in preparations
}'U'l-'”l-g one i 11!’{’:- = e

Toee of formation - Of a small Limnodrilus from Lahore (species un-
compare with text-  determined, as T have not yet met with mature
fig. 2. specimens), in which also the main vessels can be
followed with ease : this is by no means the case with the Tibet
specimens. Tt is to be remembered, however, that the * hearts '
need not be specially enlarged vessels ; their contractility is their
special characteristic.

The vas deferens, again, is in Limnodrilus distinguished by its
oreat length, and by being narrow and much coiled (Beddard,
Oligocheeta, p. 249). This cannot be said of the present form, in
whicl it is comparatively short and stout, and is not coiled ; and
this difference does not seem to be due to the fact of the animals
being examined in the preserved state.

I have not been able to ohserve the character of the spermato-
phores mentioned by Beddard, namely that the free ends of the
spermatozoa form a spiral on the outer surface,

Admitting, however, this form to a place in the genus Lino-
drilus, the species must, 1 fear, remain undetermined ; the dis-

_ecrimination of the wvarious species depends largely on  the

characters of the penis and its sheath, and to some extent -also
on the shape of the brain,—organs of which unfortunately 1 can
only give ingmplete descriptions. I may refer to Beddard's
words (p. 25T, op. cit.), referring to the occurrence ol the genus in
Hawaii : “* I cannot distinguish any marked peculiaritics which
justify me in giving it a new name, though on the other hand 1
have not vet identified it with any of the known forms. Living
material is essential for the proper description of these Tubificids,"

"
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REPORT ON A SMALL COLLECTION OF FRESHWATER
MOLLUSCA (EIMNEA AND PISTDIUM)
FROM TIBET.

v H. B, Presron, F.Z.5,

The Mollusca dealt with in the present paper were recently
collected by Captain F. H, Stewart of the Indian Medical Service
at high altitudes in Tibet, and were placed in my hands for identi-
fication by Dr. N. Annandale, Superintendent of the Indian
Museum, Caleutta,

Though there are a good number of specimens, only three
species appear to be represented, all belonging to the genera
Limnea and Pisidiion, and T would take this opportunity of ten-
dering my thanks to the Rev. E. W. Bowell and AMr. B, B.
Woodward, who have kindly assisted me in working at these
difficult groups.

Limnea hookeri, Reeve,

From the following localities: Gyantse, 13,120 feet, in a
pond which dries up in winter, two lots, adult and voung ; Mang-
tsa, 14,500 feet, in astream from a warm spring which only freezes
during the coldest months (February and March ; during the rest of
the winter there is only a little ice at the edge), two lots, adult and
voung ; Se-chen, 13,100 feet, in marshy pools, a number of speci-
mens, mostly adult ;—large quantities of spawn were observed under
stones in this locality.

Though the shells vary somewhat in size and form, I am
quite able with the series before me to link them all up inte the
present species.

With regard to the soft parts: Mr. Bowell reports that the
genitalia are very similar to those of the common European form
L. auricularia, Lin. The vas deferens is, however, markedly
shorter, and the radula is remarkable for the length of the cusps
and their subulate appearance, and also for there being no great
distinction in type between the laterals and marginals,

Limnea bowelli, sp. nov.

< Shell rimate, acuminately ovate, rather solid, polished, shin-
ing, pale yellowish horn colour; whorls 4, shouldered above 5
marked with rather coarse lines of growth ;
sutures deeply impressed ; columella de-
scending obliquely and diffused above into a
thick callus which joins the upper margin
of the peristome ; peristome_simple ; aper-
ture ovately, inversely aurif@m.

Altitude .. il v B3 mm,
et Diam., major = _ .. vn 523,
FIG. 1.—Limuwa bowelli, Aperture, alt. o e »

Preston. & diam; . ST - L
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Mr. Bowell informs me that the radula bears a strong resem-
blance to that of L. glabra, Miull,, but has fewer laterals, the
general appearance being more suggestive of the radula of a
Planorbis than that of a Limnea ; the maxilla 1s also very remark-

F1G. 2.—Radula of Limnea bowelli, Preston,

able, with a large blunt beak arising from the centre of the semi-
circular piece, and he goes so far as to suggest that this last
character might possibly form the basis of a new genus.

Habitat—Te-ring Gompa, in a small hill stream arising from a
spring, 14,000 feet (this stream does not freeze in winter) ; also from
Mang-tsa, 14,500 feet; High Hill Gompa, Gyantse valley, in a
small hill stream, among moss and stones, 14,500 feet; and
Gvantse, 13,120 feet.

Pisidium stewarti, $p. nov.

Shell sub-trigonal, rather inflated, pale yellowish horn colour,

marked with fine concentric lines of growth; umboes large;
anterior lateral teeth somewhat curved

Q L lateral teeth long and straight; car-

= dinal teeth broad and -somewhat pro-

with broad groove between, posterior
jecting in right, strong and sharply
@ = @ curved in left valve.
Long, o i

2'z5 mmni.
Lat. . . 2 [
P e e Habitat—High Hill Gempa, Gyant-

Fic. 3.—Pisidium sliswarli == \-'E!.“E}", in a small hill stream, among
Preston, ) '  moss and stones, 14,500 feet (two
specimens only).

Mr. B. B. Woodward, who very kindly examined this species,
tells me that he has seen no recent form resembling it, its nearest
ally being a fossil from the tertiary deposits of Belgium which, 1
understand, still awaits description.
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NOTE SUR LES PLANORBES RECUEILLIS PAR LE
CAPITAINE F. H. STEWART EN ''IBET.

Par Louis GERMAIN,

Au cours de son voyage dans les montagnes du T ibet, M. le
Capitaine F. H. STEWART a recueilli une interessante collection de
Alollusques. M. N, AxnaNpaLE, Superintendant du Musée Indien,
a enl’aimabilité de me confier 1'étude des Planorbes, Je suis hLur-euh
de 1'en remercier ici.

Les récoltes de M. F. H. STEWART, bien que peu nombreuses
renferment cependant des espéces mw-, et méme un Planorbe
MOmVEeaL,

Planorbis saigonensis, Crosse et Fischer.

1834. Planorbis, No. 12, HutroN, Journ. Asiatic Society of Bengal,
iii, p. oI.

1834. Planorbis compressus, Hurrow, ibid., iii, p. 93 (non
MICHATD),

1536, Planorbis compressus, BENSON, ibid., V, D. 743, No: 21

1844. Planorbis Tondanensis, Moussox, Land- und Siisswasser
Mollusken von Java, p. 44, Taf. v, fie. 4 (non Quoy
et GATMARD).

1363. Planorbis  saigonensis, Crosse et Fiscuer, Journal de
Conchyliol., xi, p. 362, pl. xiii, fig. 7.

1867, Planorbis compressus, von Mawrrens, Malakozool. Blatter,
IV, P 213,

I875. Pfrmurdu',q compressus, MORELET, Séries Conchyliologigues,

, Indo-Chine, p. 276.

1878. Pe':r:z:rrfm compressus, SOWERBY, Monogr. of Planorbis,
REEVE, Conch. Iconica, xx, sp. 118, pl. xiv.

1881.  Planorbis r:uu;’nmm, DE l\.OLHJ,uRUNR, Bullet. Soc. Philomat,
Paris, p. 32

1886.  Planorbis compressus, Crissms, Die Familie der Limnaeiden
i MarTINT und LHI-.M:«.['!.& System. Conchyl. Cabinet,
xvii, p. 107, No. 71, Taf. xvii, fig 10 lindiqué, ptlr
erreur, Taf. xvi, dans le tl:-:’{t{_J

I8RO, Planorbis sm’gmmuse'S, CLessiv, bid., p. 191, ‘Taf. XXX,
fig. 3.

1904. Planorbis saigonensis, H. Fiscuee et DavrzeNserc, Cata-
logue Moll. Iud-:»(,hme in Mission Pavie, p. 414 (tiré 3
part, p. 44}

1004.  Planorbis confusus, H. Fiscusr et DAUTZENBERG, ihid.,
p. 414.

1005, Planorbis saigonensis, DAUTZENBERG et H. Fiscner, Journ
de Conchyliologie, liii, p. 117.
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Cette espéce est certainement voisine du Planorlis thibeticus
déerit par Desuaves en 1870 Cependant les exemplaires du
Muséum de Pafis, sur lesquels Drsnaves a déerit son espéee, différ-
ent du Plaworhis saizonensis par leur forme plus convexe en dessus,
par leur dernier tour plus nettement caréne, par lear ouverture
plus allongée transversalement, ef, généralement, par leur test
plus mince, pellucide,

Ainsi que 'a [ait remarquer A, Morgrer,* le Planorbis sai-
vanensis, Crosse et Fischer, est le jeuncdge du Planorbis compressus,
Hutton., Ce dernier nom ayant &é antérieurcment donné a un
Planorbe de la faune [rangaise ? MM, Davrzengere et H. Fiscuer *
ont, avec raison, adopté le vocable de saieonensis pour désigner,
sans conlusion possible, 'espiee tout d’abord déerite par HULTORS,

Le Planorbis saigonensis a une aire de dispersion considerable.
Il vit, non seulement dans une grande partie de ' Asie orientale,
mais encore an Japon (variété jeponicus, von Martens®) ¢t dans
les iles de la Sonde, Clest & une variété, habitant 1'ile de Java,
que Moussox * a donné le nom de Planorbis tondanensis, confond-
ant ainsi deux espiéces bien différentes. Le viritable Planorlis
tondanensis, décrit par Quov et Gamarp,! différe, en effet, du
Planorbis safgoncnsts : par sa spire & croissance plus rapide ; par
son dernier tour plus dilaté, 4 caréne tris émoussée, 4 peine sensible ;
par sa surface inféricure plus étroitement et plus profondément
ombiliquée ; par son ouverture plus oblique, moins anguleuse,
presentant un fort encrassement submarginal simulant un bourrelet
blanchitre ; enfin par ses bords marginaux trés convergents, reunis
par une callosité blanche® Ces deux derniers caractéres sont par-
faitement rendus dans les figures de cette espéce données par le
Dr. W. KopeLr.!

Gyantse (Tibet), a 13,120 pieds, dans une mare desséchée
pendant 1'été; 1o Septembre, 1go7 [No. gol.

I DEsitaves (G P, Diagnoses despléees nouvelles de Mollusgues terrestres
et fluviatiles de la principauté de Moupin, Thibet oriental, envoyées au Muséuin
d'hist. natur, de Paris par 3L 'abbé Armand David, Bulletin des Nouvelles dvehives
i Muséwm, vi, 1370, p. 25, [Planorbis thibefanis.]

2 MorELET (M),  Séries Conchylfiofogigues, ete., iv Livraison ; fnde-Chine;
1378 : p. 270

& Micuaun (G Compldment d Phist, natur, des  Mollusgques terrs el fine. de
France, prar Draparnaud ; 1831, p. 3t, pl xvi, figs, 6—5,

4 DavrzeENBERG (PH) et FiscHEk (H.), Liste des Mollusques recoltés
par M. le cap. de fregate Brarse au Tonkin et description d'espéces nouvelles
Journal de Conchviialogie ; liii, 1005, p. 113,

i ManTENS (Dr. E. von). * Ucber dic ostasintischen Limnaeacens ; Malakos,
Bldrter ; xiv, 1867, p. 214,

8 Moussox [ALDERT). Dic Land- und Sisswasser Mollushen von Java ) 1849,
p- 44, Taf. v, Ag. 4.

T Quov et Ganaarp. Voyage de découvertés de I Astrolabe s ioniogie 3 . i,
1833, p- 200; Atlas, pl. Iviii, fig. 30.

8 Je domne ces caractére d'aprésle fype fignef, qui appartient aux collections
dir Muséum d'histoire naturelle de Paris, Son test, un pew brillant, assez solide,
est d'un jaune légirement rongeitre | il présente des stries trés fines, bien régulidres,
nn pen serrées, 4 peine plus fortes aux environs de 1'ouverture, plus apparentes
en dessus qu'en dedsous,

¢ KopELT (Dr. W.). Land- und Siisswasserkonchylien ; Abhand?, der Senckend,
naturforsch. Gesellsch,, Frankfurt ; Bd. xxiv, 1807, p. 82, Taf. xi, fig. 3

-
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Tering Gompa (Tibet), 4 14,000 peds: 26 Avril, 1g07
1Now 43 _

Mang-tsa ('Tibet), & 14,500 peds, dans un lac non gelée en hiver:
Juillet 1907 [No. 651

Planorbis stewarti, Germain, sp. noy,

Coguille légérement Lombée en dessus, larsement ¢l trés [ro-
fondément ombiliquée en dessous - spirc composée de 43 tours
i croissance régulitre et médiocrement rapide:; dernier tour
meédiocre, notablement plus bombé dessous que dessus, un pen
descendant a son ¢ trémité, nettement arrondi; sutures bien mar-
quées ; ouverture oblique, ovalaire-arrondie, & bords tris convergents,

Diamétre maximum, 4% millimétres: diamitre minimun, 33
millimeétres ; épaissenr max'mum 1} millimétres.

Test solide, un peu épais, brillant d'un jaune ambré un peu gris-
itre, orné en dessus de stries trés {ines, trés serrées, assez irrégi-
licres, bien obliques et légérement onduluses. En dessus les stries,
czalement ser ées et irrégulitres. sont plus finem=nt marquées.

Planorbis stewarti, Germain, sp. nov,

Cette belle espiee, que je suis heureux de dédier au Capit. B, H.
STEWART, rappelle, parsaforme, le Planorbis sibericus, Dunker, var.
major, von Martens.! Mais il cst surtout voisin du Planorbis
saigonensis, Crosse et Fischer, dont on le séparera: par sa coquille
plus bomhbée en dessus et beaucoup plus profondement ombiliquée
en dessous; par sa spire & croissance plus réguliére ; par son dernier
tour biens moins grand proportionellement, et nettement arrondi ;
par ses sutures plus profondes; enfin par son ouverture plus
ovalaire-arrondie, a bords plus rapprochés.

Rham-Tso (Tibet), & 14,700 pieds, dans les herbes d’un lac, avee
le Planorbis himalayaensis, Hutton ; 12 Aoit, rgoy [No. 761

! MamvENs (Dr. E. ven). Uber centralasiatische Mollusken. Memtoives dr
P Académic impér, sciences Safut-Petersbourg, xxx, No, 11, 1RBz. p. 43, Tal iy,
figs. 134, 135, 13¢.

L&
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Hlanovtes homalavaensis, Hutton,

1886, Planorbis himalavaensis, Hurrox, in CrEssiy, Die Familie der
Limnaeciden ; in Marrint und Casmnirz, Sysfent, Concle.
Caliaet, xvii, p. 147, No. 118, Taf. xx, fig. 8,

[es exemplaires recueillies par le Capit. F. H. STEWART corres-
ponden. bien a la description et i la fig. ration de CrEssIN ; ils sont
seulement de taille plus faible, leur diamétre maximum n’atteignant

que 4 millimétres.! Le test, relativement solide, est mince, d'un

jaune ambré clair, orné de stries assez arquées, plus serrées et plus
fortes en dessous qu'en dessus.

Cette espice presente d'etroits rapports avec le Planorbis nanus,
Benson ? et il est fort possible que la possession de materiaux sufh-
sants conduise 4 la reunion de ces deux coguilles.

Te-ring Gompa (Tibet), & 14,000 pieds, prés de la source de la
rivitre ; 15 Juillet, 1907.

High Hill Gompa, Gvantse (Tibet), 4 14,500 pieds, sous les
pierres et les herbes aquatiques d’un riviére; 10 Juillet, 1907 [No. 58].

Rham-Tso (Tibet), 4 14,700 pieds, dans les herbes d'un lac
d'environ 10 mile de long sur 6 de large; 12 Aofit, 1907 [Mos. 575
et 70].

Planorbis barrakporensis, Clessin.

1886. Planorbis Barrakporensis, CLissix, Die Familie der Limnaei-
den, ¢n Marrixt und Cuepmwrrz, Svslem. Concliyi.
Cabinet, xvii, p. 125, Taf. xvii, fig. 7.

Ies exemplaires de cette espéce recueillis au Tibet ont un
test assez clair, ambré un peu fauve, plus brillant dessous que dessus,
peu épais, orné de stries fines, serrées, bien obliques, moins accusées
dessous.

Le Planorbis huttoni, Benson ® n'est qu'une variété de cette
espice se distinguant du type par son enroulement plus rapide, son
dernier tour plus dilaté, plus arrondi, un peu descendant & son
extrémité, enfin par son ouverture plus ovalaire.

Mang-tsa (Tibet), & 14,500 pieds, dans les herbes d'un étang
qui n'est pas gelé en &té ; 2 Juillet, 1907 [No. 52].
Gyantse (Tibet), & 13,120 pieds; 5 Decembre, 1906 [No. 4].

! La type de CLESSIN mesure 5§ millimétres de diamétre masimuom, [
provient de Tinjori Valley, Inde,

1 WENSOX, Proceed. Zoolog. Society, London, 1856, p. 186, Ce Planorbe a été
figuré par SowERBY, Monograph of the genus Plaworbis, it REEVE, Conch. feonica,
xx, 1878, sp. 73, pl. ix, figs. 75a—7sb.

b BENSON tn CLESSIN, foc. supra cilal., xvii, 1886, p. 139, Taf. xviii, fig. 4.
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COMPARISON OF THE FISH FAUNA OF THE NORTH
AND THE SOUTH FACES OF THE GREAT
HIMALAYAN RANGE.!

By F. H. STEWART, M. A., D.Sc., M.B., Captain, I .M.S.

In the area of the * North face of the Great Himalayan
Range " it is intended to include not only the north face of the
great range proper, but the whole area bounded on the south hy
the crest of the Himalayas, and on the north by the Karakorum
rarge and its continuation eastward. This area is composed of the
Trans-Himalayan portions of the catchment-areas of the Brahma-
putra on the east and of the Indus on the west, with the Mansaro-
war and the Trans-Himalayan Sutlej areas lying in the centre, It
extends through twenty degrees of longitude and has an area of
about 203,000 sq. miles.

As far as our present subject is concerned the principal physi-
cal characteristics of this region are—

L. Its great elevation above sea-level (Chaksam ferry on the
Brahmaputra, longitude go® 45" E., 11,550 feet ; ham-Tso, near
the crest of the range, 89° 30" E., 14,700 feet ; Shigatse on the
Brahmaputra, 89° E., 12 800 feet : sources of the Brahmaputra,
between 82° and 83° E., 16,000 feet ; Lalke Mansarowar, 81° 2
14,900 feet ; Gartok on the sources of the Indus, 80° 25’ E., 15,100
feet ; Leh on the Indus, 78° E., 11,300 feet ;: Indus af Skardo,
757 30" E., 8,900 feet).

2. Its very low rainfall. The greater portion of the water
appears to be derived from springs.

3. The very sparse vegetation.

4. The rapidity of flow of the streams.

The south face of the great chain on the other hand includes
the catchment-areas of the Manas, Raidak, Tista, Kosi, Baghmati,
Rapti, Karnali, Kali, Ramganga, Ganges, Jumna, Beas, Ravi,
Chenab and Jhelum, and the Cis-Himalayan portions of the areas
of the Brahmaputra, Sutlej and Indus.

In regard to the elevation of this area from the zoologist’s
point of view, it must be remembered that most specimens have
been taken from rivers running in the depths of the valleys at
probably not more than 3—4,000 feet above sea-level. '

In contrast to the north face the south face is, of course, a
region of heavy rainfall and abundant vegetation.

It should be noted that the crest of the Himalayan range does
not correspond with the watershed, but that the former lies consi-
derably to the south of the latter. As will be pointed out below,
we have at present no data which would enable us to decide which
of these two lines forms the zoological boundary between the two
regions.

! For the geographical facts in this note I am chiefly indebted to Burrard
and Hayden [2].
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The records of fish obtained [rom the northern area ate, of
course, still =omewhat scanty. They are to be found in the Fauna
of British India (comprising fish from Leh and Ladak), Tate
Regan's reports on the fish collected during the Tibet mission, and
Lloyd's report in the present series,

From the northern area seventeen species of fish are at present
known, belonging to the families Siluridee and Cyprinide!  From
the southern area thirty-six species of these two families are recor-
ded in the Fauna of British India. These two groups have only
two species in comtion (Schizothoray esocinus and Diptyehus maci-
lafus).  (These two species are also the only forms from the
Trans-Himalavan Indus which have not hitherto been found in the
Trans-Himalavan Brahmaputra, “Thus there are no species common
to the latter and to the rivers of the south face of the Himalayas.)
Thus of these two families there are fifteen species confined to the
northern region, thirty-four to the southern, and two are found n
hoth.

The separation of the two groups may be chiefly due to (1) a
physical obstacle separating the two water-svstems and preventing
the passage of fish from one svstem to another, or (2) some differ-
ence in the biological environment in the two systems.

{r) It would appear that the importance of a watershed as a
barrier might be very easily exaggerated. The Tang-la is the
watershed between the Nwang-chu, which runs into the Brahma-
putra, and the Amu-chu, which runs into the Raidak. With a
height of 15,200 feet it might be expected to form a fairly efficient
obstacle. We find, however, that the streams on the two sides of
the pass are separated by a distance of at the most one mile, and
that this mile consists, not of abrupt cliffs, but of gently sloping
open ground. In the rainy season the smallest rivulets doubtless
approach each other much more closely. To the north of the
Tang-la a series of rivulets and marshes extends throughout the
twenty miles which separate the pass from the Rham-Tso. Such
a watershed is not likely to prove a more efficient barrier in its
purely physical aspect, than, for instance, the watershed separat-
ing the Clyde and the Tweed.

In this connection it may be noticed that the young of these
river fish are extremely fond of intruding themselves into the
smallest and shallowest streams.

(2) With no further data than those at present at our disposal,
it 1s not possible to discuss differences in biological surroundings

I Salmonidme are not known from the basios of either the Indus or Brahma-
putra. In the collections of the Indian Musgeum are specimens of a Safmy which
have been identified by Tate Regan as S. ovianus, Kessler.  Tate Regun considers
this species 1o be only doubtiully distinct from 5. forie, the commeon British brook
trout. These specimens come from (1) the Koksha river, Zila, Chitral, afa keight
of 8,000 feet above sea-level, and (2) from small tributaries of the Bammian river
in Northern Afghanistan at a height of 10,000 feet. Doth the Koksha and Bam-
mian rivers run northward into the Oxns.

These are the two points at which the Salmonide approach most clossly to
the rivers of the Himalayas,

vJ
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between the two regions.  One fact may, however, bhe worth record-
ing, namely, the remarkable quantity of mud and decomposable
organic matter suspended in the water of the Nvang-chu, Water
placed in a bottle deposited a considerable layer of mud, and if
allowed to stand for more than a day, began to give off a most
olbjectionable odour.

It is much regretted that no collections were made [Tom
streams to the south of the Tang-la, especially in the plains of
Phari and Ling-matang, where the character of the surroundings is
still largely “Tibetan, As faras I am aware no collections have
ever been made from the rivers of the south face of the Himalavas
near their sources between the watershed and the crest of the range.
It 15, therefore, not possible to say with which of these two lines the
line of separation of the faunas corresponds.

Dr. Annandale informs me that Rena pleskii, the only amphi-
bian at present known from the provinces of Tsang and U, is not
known to occur on the south face of the Himalayas. This animal,
in addition to frequenting the marshes of the valleys, penetrates
into the most minute streams on high and bare hillsides. A water-
shed would, therefore, be no ohstacle to it.

LIST OF PAPERS REFERRED TO,
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2. DBurrard, 5. G., and Hay- A sketeh of the Geography and Geo-

den, H. H. fogy of the Himalaya Mountains
and Tibet, Calcutta, 1907.
Tate Regan, C. .. " Deseriptions of five new Cypri-
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xv (1905), p. 185,

“Deseriptions of two new Cypri-
nid fishes from Tibet,” Ann.
Mag, Nat. Hist. (7), vol. xv
(1903), p. 300.



ENPLANATION OF PLATE VIII

FFrc. 1.—Anterior portion of body oi Fridericia sterwarti, The
litellar region being somewhat opaque 15 shaded, Setal bundles of
seements ii and i alone represented. Numbering of segments
indicated by small Roman numerals. The animal is seen a little
obliquely, but mainly from the ventral side ; semi-dingrammatic,

C.g., cerehral ganglion ; ¢h., chambered body surrounding ali-
mentary canal in segment viil; ¢f., clitellar epithelium; gl.,
'-'L:""'::']:'h'nl_f:':f.'ﬂj :_L1;||[{1$: J:,S_’ lateral setal bundle ; ., [l'll.:l'l.lt]'l‘, H].{:‘.,
muscular bands attaching pharvnx to body-wall ; ees., cesophagus ;
ov.. masses of ova; p.c., peritoneal epithelium, here (segm. ix)
markedly elongated where it surrounds the alimentary tube; ph.,
pharynx; pr., prostomium; s.u., sperm-morula; sp., spermatheca;
sp’., its external opening ; #.s., ventral setal bundle: v, volk mass,

F1c. 2.—Lymph corpuscles of Fridericta stewarli.

F1c. 3.—Longitudinal section of segments x, xi of Limnodrilus
sp. (7). The testis, main part ol vas deferens, and seminal funnel
do not happen to be cut ; these are shown in the next figure.

Atr., atrinm ; corp., ]}'lnplt corpuscle ; f., funnel = &, 'f heart™
(2); ovy.,ovary ; pen., penis; prst., prostate; sp.ep., tall epithelinm
at base of spetmatheca; sppl., spermatophore ; spz., spermatozoa
entering funnel ; s.s. sperm-sac; fe,, testis ; w.d., vas deferens ;.
ventral vessel. Other references as in fig. 1.

-

T1G. 4—Horizontal section of segments x, xi of Limodrilus
sp. i?) near the ventral surface. References as above.
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IV, NOTE ON SOME AMPHIBIOUS
COCKEROACHES.

By R. SuErrorn, M.A. F.L.S,

Early in 1go8, Dr. Nelson Aunandale forwarded to me a tube
of spirit containing four examples of cockroaches which he had
found in a jungle stream in the Dawna Hills of Lower Burma and
asked me to report onthem. Threeof the specimens arelarval forms
of a species of Epilampra, and the fourth is an adult winged male,
also of the genus Epdlampra and apparently new to science. Dr.
Annandale, in a letter to me on the subject of these cockroaches,
writes :—** The wingless specimens were under stones in a small
jungle stream and behaved just as the one I obtained in Chota
Nagpur did.! The winged specimen was under a stone at the
edge of the stream, but swam readily when pursued. It did not
scem =0 much at home in the water, however, and apparently
could not, owing to its wings, raise the tip of its abdomen above
the surface.” The wingless specimens are male larvae, and exhibit
the same modifications for an amphibious life as I have described
them in very similar larvee from Borneo*; that is to say, the
terminal abdominal spiracles are situated at the base of two tubes
projecting from below the seventh abdominal tergites, I have
nothing further to add to that account beyond stating that the
genus Riuenoda can be distinguished from Epilampra by the forward
production of the pronotum which completely covers the head,
whereas in Epilampre the vertex of the head is exposed ; adult
males of Rhicnoda have not yet been recognised with certainty.
It is quite evident that some species of Epilampra are amphibious
in their early stages and probably all the species of Rhicnoda are
amphibious throughout the whole of their life. At first I was
inclined to helieve that the larvze sent me by Dr. Annandale were
the young stages of the adult male, in spite of the different shape
of the pronotum and the greater breadth of the abdomen in the
larvee, for we know that the larvee of the species of Gyna, an Afri-
ean genus of cockroaches, differ from their adults just in these
very characters, But after a careful examination I have come to
the conclusion that Dr. Annandale’s specimens constitute two
distinet species.  Mr, J. Mangan, in a paper ** On the mouth-parts
of some Blattide,""® has described some peculiar processes that
occur on the inner edge of the lacinia of the maxilla. These
processes sometimes afford valuable characters for discriminating

I I Asial, Sos. Bengal (N, 8.), i, pp. 105-106 (1506).
* Zoologist, June ooy,
i Proc. R, Irish, Acad., xxvii, Sect. B, No. 1 (1568},
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species ; in closely allied species such as Ecfobius lapponicus, 1.,
and E. perspicillaris, Herbst, they appear to be identical, but
though I have examined a considerable number of species,
I have not vet found the processes to differ in structure in the
same species at different stages in its life-history. Since these pro-
cesses differ in the larvee and in the adult submitted to me by
Dr, Annandale (text-figs. 1 and 2), I am consequently of opinion

[L8

Fi1G. 1, FIG. 2.

Fic. 1.—Right lacinia of Epilampra annandalef, &, inner aspect, x 100.
.. 2.—Right lacinia of Epilampra sp., larva, outer aspect, x 100,
a = process of lacinia.
NOTE.—The bifid tip of the lacinia shown in fig. 2 is hidden beneath the large

outer tooth.
Dirawn with the camera lucida.

that the larvee and adult must be referred to two quite distinct
species. The adult exhibits no modifications whatever for an
aquatic or amphibious life, the legs are not adapted for swimming
and there is no sign of spiracular tubes projecting from beneath
the seventh abdominal tergites as in the larvee. As the tegmina and
wings project beyond and cover the tip of the abdomen, the
cockroach would not be able to rest below the surface of the water
and at the same time draw in its air-supply through the terminal
spiracles as can the larve, and T very m uch doubt if it can even
swim below the surface of the water. Dr. Annandale’s remarks
in another letter to me on the swimming habits of this cockroach
are worth quoting here :—°* The cockroaches were collected on a
very hurried trip and I had little opportunity to study them. I
am sure, however, that the winged form could only swim on the
surface. It took to the water as most, or at any rate very many,
of the smaller Indian Orthoptera will, if hard pressed. This is true
of most Acridiids and many smaller Locustids and I think of
nearly all erickets and many cockroaches, though perhaps to aless
extent in the cockroaches. . .. Many Indian cockroaches, especially
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Epilampridie, live in damp places near the edge of jungle streams
and do not mind getting wet. It is astonishing what a large pro-
portion of insects can swim well if they are forced to do so, and I
think that in India there i5 a very marked tendency for members
of terrestrial groups of all kinds to become aquatic or amphi-
bious,"" From observations in Borneo I can confirm Dr. Annandale's
remarks, for I have frequently seen species of Teffix (5.1.) and
Tryxalides take to the water when disturbed.

I have much pleasure in naming the new species after its
discoverer,

Epilampra annandalei, sp. nov,

o . Rufo-castaneous. Vertex of head freely exposed, finely
dotted with fuscous ; eyes wide apart. Pronotum trapezoidal,
posteriorly produced obtusely, finely dotted with fuscous, smooth,
litid. Tegmina exceeding the apex of the abdomen, unicolorous,
impunctate. Wings with marginal area flavous, ulnar wvein with
fifteen rami, four being complete. Abdomen rufo-testaceous, supra-
anal lamina’ produced, subquadrate, apex slightly emar; -matL sub-
zenital lamina rather large, produced, :.hghtln- asymmetrical, with
two slender styles, Cerci lmugj acuminate. Femora strongly armed -
front femora armed on anterior margin beneath with seven spines
succeeded distally by filiform setwe four spines on posterior margin.
Formula of apical :.pmcs 4 1, 1. Posterior metatarsi very lang,
exceeding the remaining joints in length, completely bi-serrulate
beneath, second tarsal joint also armed beneath ; all the pulvilli
minute, apiecal,

Total length 20 mm. ; l:ngth of body 12 mm.; length of
tegmina 16 mm. ; pronotum 41 mm. % 5 mm.

This species belongs to the group characterised by the small
size, impunctate pronotum and elongate metatarsi ; its nearest
allies are F. fervida, Walk., E. guadrinotata, Walk., FE. geminata,
Br., and E. flavomarginata, Shelf. The larvie cannot be referred
wn:]: certainty to any known species, since we are almost entirely
ignorant of the metamor phoses of any Blattide, but it would be
unwise to describe a new species based only on immature forms,
and for the present they must remain without a name.

e A A i



V. DESCRIPTION DE QUELQUES NOU-
VELLES CECIDOMYIES DES INDES.

Par ' Abbé T, J. K1errer, Doclenr plil, wal., professenr @ Bitsch.

La famille des Cécidomyies, si riche en espéces et si intéressante
dans le genre de vie et les premiers états de ses représentants,
commence aussi dans les Indes a attirer sur clle, 'attention des
amis de la nature. Grice au Rév. P, Auguste Haas, professeur de
chimie & Trichinopoly, il m’a été possible d’abserver et d'étudier
les espéces suivantes ': Clinodiplosis nodifex, K ., . artemisiarum.
K., C. cellularis, K., Daplincphila haasi, K., D. slandifex, K.,
D. lindere, K., Lasioplera longispatha, K., L. trilobata, K.
Oligotrophus indianus, K., 0. mangifere, K., 0. quadrilobaius,
K., O. tenwispatha, K., Peromyia bengalensis, K., Rhopalomyia
haasi, K., Schizomia incerta, K., et S. indica, K. Le zéle avec
leqquel le chef de 1'Indian Museum, Monsieur N, Annandale, cultive
I'Entomologie aux Indes, donne lieu d’espérer que dans un avenir
peu éloigné, la connaissance des Cécidomyies aura fait de grands
progres dans ce pavs.  Nous Jdonnons ici la description de deux
Ill'JL[\'L"'”I'_'.": l.""-i]'HT'L'ii'“'C.

Lestremia indica, sp. nov.

Jaune; thorax brunitre, pleures plus claires: antennes et
pattes brundtres. Yeux glabres et confluents. Les quatre articles
des palpes graduellement plus minces et plus longs, le quatrid¢me
presque deux fois aussi long que le troisitme. Antennes de 2+9
articles ; les g articles du flagellum sessiles, de moitié plus longs
que gros, sub-cylindriques, & peine amincis & leur extrémité, avec

P ni—=ATs - g

1 * Btude sur de nouveaux Insectes et Phytoptides gallicoles du Bengale ™
Awn. Soc. Scientif. Bruxelles, 1903, vol. 29, P. 143—200, avec 1 planche et 15 fig,
dans le texte ; “ Description de Galles et d'Insectes gallicoles d'Asle," Ibidam, vol,
33 1 ;
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un verticille de soies et sans autres appendices; article terminal
plus de deux fois aussi long que gros, graduellement aminei &
Vextrémité, sans prolongement. Ailes avec poils microscopiques
qui leur donnent un aspect ponctuc (fig. 1) ; partie distale de la 1
nervure de moitié plus longue que la transversale qui est trés
oblique ; extrémité du cubitus situee vis-d-vis de la base du 2° tiers
de la fourche de la 3' nervure; tige de cctte fourche égale a la
moitié de la longueur de la fourche, un peu arquée, ayant son
origine un peu avant lextrémité de la transversale : les deux
rameaux de la fourche, presque droits et subparalliles; 4" nervure
bifurquée avant la fourche de la 37, son rameau inférieur droit et
trés oblique, Métatarse antérieur aussi long que les trois articles
suivants réunis : 5° article trois fois aussi long que gros; pulvilles
nuls : empodium plus court que les crochets tarsaux, ceux-ci ayant
leur milien élargi et dentelé. Dernier article des lamelles de
'oviducte deux fois aussilong que large. Taille ¢ | 2 mm ; Caleutta
(N. Annandale).

Contarinia (Stictodiplosis) pulcherrima, sp. nov.

Iimago—D'un  blane sile; antennes noires sauf les deux
premiers articles; les quatre tarses antérieurs, l'extrémité des
quatre fémurs antérieurs, les deux houts des quatre tibias anteé-
rieurs et le métatarse postérieur noirs; le reste des pattes jaunes;
larges bandes transversales sur ['abdomen, trois bandes longitudi-
nales sur le mesonotum et taches sur les mésopleures et sur les
métapleures brunes; pince du male brunitre ; dessus et dessous de
I'abdomen et une tache latérale sur chaque segment avec de longs
poils noirs ; poils des pattes jaunes, ceux des taches noirs ; occiput
avec de longues soies arquées en avant ; scutellum avec 12 soies fort
longues ; des soies semblables sur le bord postérieur des segments
dorsaux de I'abdomen. Occiput avec un prolongement conigue
Palpes composés de 4 articles eraduellement plus longs, le 4 deux
fois aussi long que le 37 Antennes de 2412 articles: les deux
premiers articles du flagellum soudés 1'un a l'autre. Chez la
femelle les articles du flagellum sont cylindriques, plus de deux
fois aussi longs que gros, avec deux verticilles de soies et terminés
par un col égal ala moitié de leur longueur, sauf le premier et le
dernier; chez le premier, qui est cing fois aussilong que gros,
rétréci faiblement au milieu et parcouru transversalement par de
fines lignes de poils, le col n’atteint que le cinquiéme de 1'article ;
chez le dernier, le col est remplacé par un prolongement obtus qui
est un peu plus long que gros. Chez le miile, les articles du flagellum
<ont composés de deux nceuds, dont le basa! est globuleux et le
terminal est ellipsoidal, sauf aux deux premiers articles qui ont les
deux neeuds ellipsoidaux ; le rétrécissement qui sépare les deux
neeuds est aussi long que le nceud supérieur, et un peu plus court
que le col qui termine le neeud supérieur ; chaque neeud porte
un verticille de soies et un verticille de filets arqués, ce
dernier a peine plus court que le premier et hyalin. Scutellum
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avec 12 soies fort longues: des sotes =emblables <or le hord
postérieur des sedments abdominaux,  Ailes jounes, traversées
par denx bandes transversales d'un noir blendtre ; ces deux bandes

_..--""_‘:':_-,_:-"'-'”# 5 e ek 1

L2

Fig. 2=—Aile,

sont reliées l'une a l'autre par deux traits dont le supérieur suit la
2* nervure, et 'inférieur suit le rameau supérieur de la troisiéme
nervure ; en outre, la premiére bande envoie un prolongement
étroit le long du bord supérieur et du bord inférieur de I'aile jusque
prés de la base ; les nervures sont jaunes ou noires, selon espace
qu'elles parcourent ; il en est de méme des poils du bord costal. Ia
nervure transversale est oblique et située au premier quart de la 1°
nervure longitudinale ; 2° nervure longitudinale droite aboutissant
a l'extrémité alaire, le bord costal interrompu A cet endroit :
rameau supérieur de la 3° nervure fortement arqué, l'inférieur
presque perpendiculaire 4 la tige de la fourche. Aux pattes
antérieures, le tibia est égal au 2° article tarsal, qui est aussi long
que les trois articles suivants réunis; le 3° est d'un tiers plus long
que le 4°; celui-ci quatre fois aussi long que gros, presque double
du 5% empodium aussi long que les crochets. Pince du mile et
oviducte de la femelle conformés comme d’ordinaire dans ce genre.
Taille o ¢ ,2°8—3 mm.

Nymphe.—Armure frontale nulle. Soies cervicales trés longues,
plus longues que les stigmates thoraciques ; ceux-ci bruns, arqués, a
peine plus minces & 'extrémité qu'a la base, trés longs, quatorze
fois aussi longs que gros, Spinules dorsales jaunes, chaque série
composée de 2 ou 3 rangées. Corps couvert de verrues petites,
pointues, disposées en rangées, et groupées par deux.

Fig, 3.—5patule.

Larve.—Blanche ou vitelling, sans autre verrues que les spini-
formes ; papilles dorsales et latérales sans soie. Spatule jaune
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(fig. 3), partie evasee divisée par une incision arquée, en deux lobes
transversaux et obtus. Métamorphose en tdtre, en décembre;
éclosion quinze jours plus tard.

Ocuf blane, trois fois aussi long que gros, muni d'un pédicule
effilé et a peine plus court que 'ceuf.

Galle.—Renflement des rameaux de Symplocos theaforinis,
L., ? plante nommée Kharani par les indigénes. Sous I'écorce se
trouvent de nombreuses cellules situées sans ordre dans la couche
licneuse. Kurseong (R. P. Auguste Haas),




Vi DESCRIPTION OF NEW LAND AND
MARINE SHELLS FROQM CEYION
AT s FREDTA

By H. B, Presron, F.Z2.S

Of the specimens described in the present paper, many were
collected by the author in the years 1895—7 in the province of Uva,
Central Cevlon, while others, including all the marine species,
were obtained from the collection of the late Mr. Hugh Newill,
when that collection was dispersed at auction some few vears ago
in London,

1. Luplecta joveolala, sp. nov,

Shell broadly turbinate, sharply carinate, rimate, licht vellow-
ish brown, glossy, sculptured above with wery indistinet spiral
strize and fine closely set arcuate riblets, base of shell polished,
smooth, marked only with lines of growth; whorls 51, rapidly
increasing in size; sutures well-impressed ; columella reflexed,
thus partly concealing the narrow perforation ; aperture obliquely
sublunate ; peristome thin.

Altitude o . 10°5 mm
Diam,, major .. s 16 o
Aperture, alt. .. A (5] =

diam. f e

33
Habitat—S. India.

A wvery graceful and beautiful species which, unlike most of
the members of this group, shows no trace of granulation in the
sculpture.

2. Euplecta lankaensis, sp. nov.

Shell thin, slightly polished, pale vellowish white, conoidal,
slightly carinate ; whorls 6}, very flat, sculptured with fine
transverse lines of growth crossed by very indistinet spiral
strize, presenting a very fine decussate appearance ; suturzs not
deeply impressed ; base of shell somewhat convex ; umbilicus very
narrow and almost concealed by the reflexion of the columella ;
columella descending obliquely ; peristome acute ; aperture broadly

lunate,

Altitude - s 7 mm.
Diam., major s e
Aperture, alt. o 55

Habhitat—DMatale Ceylon,
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11 Allied to Euplecta comvexiuscula, Plr., but not marked with
such coarse lines of growth : the present species is also finely
decussate and more strongly carinate; moreover, the spire 1s
considerably higher aud the whorls are much Hatter.

3. Euplecta® neglecta, sp. nov.

Shell conoidal, thin, pale brownish vellow ; whorls 0, sculptured
with somewhat coarse, oblique, transverse strize crossed by spiral
striee presenting in places a faintly decussate appearance, the last
whorl acutely carinate at the periphery, the carina being of a
paler colour than the rest of the shell ; sutures impressed ; base of
shell very convex, smooth except for lines of growth ; umbilicus
very narrow and partly covered by the reflexed columella ;
columella descending vertically ; peristome acute ; aperture broadly
lunate.

Altitude o b I0 1IN,
Diam., ma)or i M5
Aperture, alt. e 5'5

= diam. : Big o

Habitat—Uda Pussellawa, Ceylon.,

The present species may be compared with E. emilliana, Pir. ; it
differs. liowever, from that species mainly in the following charac-
ters : its more conoidal shape and inflated base, its broader
aperture and its much less markedly decussate sculpture.

It mav be of interest to mention here that specimens of
Euplecta levis, Blanford,! occurred, though sparingly, with
E. neglecta, and I take this opportunity of recording the fact, as in
his description of L. levis the late Dr. W, T. Blanford was unable
to give an exact locality for his species.

4. Microcystis editha, sp. nov.

Shell depressedly turbinate, narrowly perforate, thin, semi-
hvaline, polished, fulvous-brown ; whorls 4, minutely, spirally
striate, the strie being especially noticeable on the second whorl,
the last two whorls marked with lines of growth ; base of shell
sculptured with fine, wavy strie presenting under the microscope
an almost finely granular appearance ; sutures almost channelled ;
columella reflexed over and partly concealing the umbilicus ; peri-
stome acute ; aperture obliquely lunate.

Altitude e e 125 min,
Diam., major - 25
Habitat—Uda Pussellawa, Ceylon.

A pretty little hyaline form whose nearest ally appears to be
M. thwaitesi, Pir. ; from this it is, however, easily distinguishable
by its much smaller size and darker colour and by its having fewer
whorls than that species.

1 Proc. Malac. S50c. London, vol. iv, pp. 241—2353:

1
i
L
.
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5. Microcystis thawaifest, Plr,, var., depressa, var, nov,

Much more depressed than the typical form, the spire being
scarcely raised at all, in other respects it appears to be normal.

Habitat—Uda Pussellawa, Cevlon.

6. Microcystis winifrede, sp. nov.

Shell depressed. narrowly perforate, thin, polished, shining,
vellowish horn colour ; whorls 3, sculptured throughout with very

minute, spiral strie ; sutures impressed ; wmbilicus deep, very

narrow, partly concealed by the reflexed columella ; peristom:

simple : aperture broadly lunate.
3 i -
Altitude s i 4775 mm.
Diam., major .. o TR
Aperture, alt. i 25 i
7 diam. 385 5

Habitat—Uda Pussellawa, Ceylon.

7. Thysanota elegans, sp. nov.

Shell trochiform, rimate, vitreous, vellowish white ; whorls 6,
the first two rounded, spirally striate, the remainder sculptured
with fine spiral lines crossed by coarser, transverse, arcuate strize
and bearing a strong, peripheral, hairy liration, the last whorl
sharply carinate at the base ; base of shell spirally striate only ;
sutures deeply impressed: umbilicus very narrow : peristome
simple ; aperture narrow, sublunate.

Altitude
Diam., major .. i
Habitat— Uda Pussellawa, Ceylon.

['75 LML,
I L:_, L]

Diftering from Thysanota luspida, Sykes! in its much
smaller size and more graceful form ; both the spiral and arcuate
transverse strise appear to be a character which are also absent in
T. hispida,

8. Glessula sinhila, sp. nov.

Shell moderately thin, polished, dark yellowish horn colour,
obtusely lanceolate ; whorls 7}, marked with very faint lines of .
growth only : sutures impressed ; columella descending in a very
oblique curve; peristome simple, bent slightly inwards above;
aperture inversely, elongately auriform.

Altitude iy ‘s 21°75 mm.
Diam., major s g v
Aperture, alt. “s 775 &

i1 L diﬂm+ .. 4 ¥r
Habitat—Cevlon.

! Proc. Malac. Sec. London, wol. iii, p. 160.
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Allied to G. inornata, Pir., but easily distinguished from that
species by its much more slender form,

g. Mangiliag (Daphnella) angusticincta, sp. nov,

Shell fusiform, vellowish white, encircled by a suprasutural,
thin, chocolate-coloured band which continues on the bodyv-whorl
below the periphery ; whorls 6, strongly carinate above, sculptured
with transverse coste and fine spiral strize; the last whorl bearing
a somewhat coarse spiral liration towards the base; sutures
scarcely impressed ; peristome varicosely thickened; columella
straight above, excavated below where it is stained reddish brown ;
aperture elongate.

Altitade

T8 mim,
Diam., major : 3
Aperture, alt. rin) as
e diam. ‘=

Habitat—Ceylon.

Allied to D. bella, Pease ! ( = Mangilia inferripta, Rve.), from
which it differs in its narrower form, much more angled whorls
and single narrow, deep, chocolate band ; the costee in the present
species are also much stronger and the aperture is narrower ;
moreover, in D. bella the columella is not stained and is not so
much excavated at the base as in M. angusticincta.

1o—11, Gorgina purpureo-cincla, sp. nov,

Shell ovate, rather bread in proportion to its height, solid,
coarsely tuberculate, the tubercles arranged.in spiral rows, and
sculptured throughout with spiral grooves and ridges, white,
encircled with an infrasutural band of purplish brown, the last
whorl painted with two other bands of the same colour
between the rows of tubercles: whorls 5; sutures irregular,
lightly impressed ; peristome varicosely thickened, bearing five
small denticles on the lower portion; columella almost straight
and tinged with pale mauve, bearing three small denticles near its
base, of which the middle one is the largest ; canal very short;
aperture ovate ; interior of shell painted with two spiral bands of
purplish brown, the intervening spaces being discoloured with a
very pale shade of the same colour; operculum horny, with a
central nucleus, purplish brown edged with a pale horn-coloured
rim.

Altitude .. e B's mm.
Diam., major SRAn
Aperture, alt. e 3 %

o diam, e I i
Habitat—Ceylon.

| Proc. Zool, Soc. Lendom, 18650, p. 147,




1600, | H. B. PreEstox : New fland and marine shells. 3%

12—13. Nassa shawt, sp. nov.

Shell solid, ovate, yegllowish brown; spire acuminate:
whorls 63, rapidly increasing in size, sculptured with transverse
costee and somewhat coarse, wavy, spiral grooves which become
ohsolete at the periphery of the last whorl ; sutures crenulate ;
columella finely denticulate at base, curved and extending upwards
into a callus which reaches the lip above; peristome varicosely
thickened behind, thin and serrated at the edge: denticulate just
within the aperture ; aperture sub-ovate ¢ canal short,

Altitude s in 8 mm,

Iam., major 475

Aperture, alt. 2 o
S diam. e

Hahitat—Cevlon,

L4. Pentadactvlus cevlonicienm, sp. nowv,

Shell fusiform, moderately solid, pale flesh colour ; whorls 61,
sharply angled below the sutures, scabrous, sculptured with coarse
transverse varices and reddish brown tuberculous ridges, the
interstices occupied by spiral ridges of a finer character ; sutures
scarcely impressed, irregular; columella straight, bearing three
very indistinct plaits towards the base and diffused into a eallus
which joins the lip above ; outer lip serrated, bearing six plait-like
denticles which run some little distance into the mouth of the shell :
aperture ovate ; canal rather broad, short, very slightly curved.

Altitude i B Ig'75 mm,
Diam., major e I0 »
Aperture, alt. i 7

o diam. i e LA

Habitat—Ceylon,

15. Leplopoma taprobanensis, sp. nov,

Shell pyramidal, white, painted with broad reddish brown
flame markings; whorls 41, convex, the apical whorls
uniformly reddish brown, smooth, the remainder sculptured
throughout with spiral liree; sutures deeply impressed; base of
sheil convex | umbilicus moderately broad ; peristome continuous,
single, reflexed, white ; aperture circular.

Altitude 2 i b5 mm. *
Diam., major = Gize ol
Aperture, alt. s 5L e

o diam. L A e
Habitat—Cevlon.

The spiral liree of this species readily separate it from any
other hitherto described form from Cevlon.
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16, Cyelophorus liratula, sp. nov,

Shell subdiscoidal, moderately solid, covered with a brown
periostracum ; spire raised ; whorls 3}, somewhat rapidly increas-
ing in size, painted with broad, regular, brownish purple
flame markings, rather coarsely, spirally lirate and very finely
transversely striate; umbilicus wide and deep; peristome  con-
tinuous, double ; aperture nearly circular ; interior of shell bearing
a bluich white callus for a distance of about four millimetres from

the aperture.

Altitude e e 6 mm,

Diam., major . g

Aperture, alt, e [ e
diam. e

Habitat—Cevlon.

17—18, Cycloplorus (Theobaldia) Lilipudiana, sp. nov,

Shell small, suborbicular, depressed, white painted with a
broad, reddish brown, subperipheral band, both above and below
which occur zigzag flame markings of the same colour; whorls
44 : spire scarcely raised; sutures deeply impressed ; umbilicus
wide and shallow ; peristome white, continuous, double, slightly
reflexed ; aperture circular.

Altitude 4 num.
Diam., major e 10 n
i minor AL
Aperture, alt. ras .
diam. 325 .,

| F ]

Habitat--Cevlon.

Distinguished from any other Sinhalese member of the group
by its extremely small size, vivid and well-marked painting and
generally compact appearance.

19. Cyathopoma ogdeniana, sp. nov.

Shell turbinate, bearing traces of having been covered with a
brown periostracum, sculptured above with distant transverse and
spiral ridges, the former being absent on the base of the shell, in
which region the latter are more numerous and less distant;
whorls 41, somewhat inflated ; sutures deeply impressed ; umbilicus
wide and deep ; peristome continuous, thickened, slightly reflexed
and double throughout ; aperture circular.

Altitude - 3 2°'3 mim.
Diam., major . Do
Habitat—Uda Pussellawa, Ceylon.
In general outline and sculpture this species may be compared
with C. serendibense, Preston !; the whorls of the present form are,

1 Proc. Malac, Soc. London, vol, v, pt. 5, 1503, P- 340.
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however, more tumid, the wmbilicus is wider and the peristome is
throughout thickened, reflexed and double, which is not the case
with C. serendibense.

I have much pleasure in associating with this species the name
of my friend Mr. J. Armitage Ogden, of Kirklees Estate, Uda
Pussellawa on which estate it was mﬂcetud

20. Cyathopoma perconoidenm , sp. nov.

Shell elongately conic, white, bearing traces of having been
covered with a light 1e110w1-h i:-mun periostracum ; whorls 6,
convex, sculptured with several spiral liree ¢ sutures impressed ;
umbilicus very narrow and partly concealed by the outward
expansion of the peristome ; peristome continuous, reflexed in
the umbilical region and at the base, simple at all ﬂthm points ;
aperture almost circular,

Altitude o i 2 mm.
Diam. = T i T
Habitat—Bandarawella, Province of Uva, Ceylon.

Allied to Cvathopoma conoidenm, Sykes,! but more elongately
conoid in form: the spiral liree are also much more numerous than
in that species. The umbilicus is narrower, being reduced in the
present form to a mere chink: the -:l[JEI'l'Li['L‘, moreover, is more
nearly circular than in C. conoidetom.

21. Cvafhopoma uvaense, sp. nov.

Shell conoidal, greyish white, covered with a smooth chocolate-
coloured perm:.tracum a-:ulptured with fine spiral somewhat distant
lire ; whorls 4}, shouldered above, moderately convex ; sutures
lmpr&acd umbilicus wide and d.eep peristome almost continuous,
white, very slightly reflexed : aperture subcircular,

Altitude o it 3 mm.
Diam., major gra
Aperture, alt. ..
. diam.
Habitat—Bandarawella, l’mvmm_ of Uva Cevlon,

A

Mo

22. Pecten helleri, sp. nov..

Shell nearly equn alve, equilateral, subtrigonal very flat,
creamy white, painted with bmad rrregular transverse, blood-red
bands and ornamented on both valves with ten—grooved rather
broad and flattened, radiate ribs ; the surface of both valves is also
sculptured with cIusely set, fine, ::.11Ly, concentric strie ; auriculs
nearly equal, radiately grom‘ed those of the left valve stained

! Prac. Malac. Soc. London, vol. iii, p. 1359,
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with rusty red while those of the right valve are almost white ;
umboes small, acute.
Long. i : 20°25 mim, g
Lat, o ; 10°5
Habitat—Ceylon.
.t\:.].:'l_—.'l..-l:':' ,u“.'::h"-:' tflustrals I Hiris :-"|!_,|"|.f will be 155 e -"ﬁ':'.a'.l".l



VII. DESCRIPTION OF TWO NEW SPECIES
OF CARANX FROM THE BAY OF BENCAL.

fiv B. L. Coavnuvrr, B.4., B.5c. (Edin.), Assistant
Sutperintendent, Tndian Muscum.

Caranx guple, sp. nov,
D). vj28-30. P. 24.V. 5. A, ii/17. L. 114 (keeled plates 33, spined 2o0).

Height of body 2, and length of head 4} in the total length,
Eve large, its diameter being 2} in the length of head, with adipose
lid all round, one diameter from end of snoat and two apart,

Shape.—The anterior root of the soft dorsal is the highest
point in the curved upper (dorsal) profile, the point being situated
nearer to the posterior end. The posterior portion of the darsal
profile from this point is more curved than the anterior portion
which is more sloping. 1In the lower (dorsal) profile the curvature
from the posterior end suddenly stops at the anterior oot of the

Fic. t.—Carany upla, sp. nov,

?'ff)ft anal, from which point to a point directly below the lower
jaw the profile is almost a straight line, which gives a characteristic
shape to the species.

Mouth.—The cleft of the mouth is quite oblique, and is directed
forward and upward. The lower jaw is longer than the upper.

Teeth —Villiform and sharp in both jaws.

The pre-opercle is not serrated. :

Fins.—The spinous portion of the dorsal fin is feeble and deli-
cate, the anterior root of the soft anal is much behind the anterior
root of the soft dorsal. There are two rudimentary detached anal
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spines in front of the soft anal, which are concealed under a fold of
<kin. Pectorals long, slightly curved and tapering, contained 23
times in the total length. The ventrals are short and thick and
arise vertically below the roots of the pectorals. The caudals arc
deeply forked.

Secales.—The seales are ninute, the breast and head being per
fectly naked.

Lateral line.—114 scales in all, of which the posterior 33 art
covered with keeled plates: 2o of these keeled plates are armec
with prominent spines, The lateral line runs straight forward from
the root of the caudal fin until it passes all the keeled plates, when
it curves forward, following almost accurately as a parallel curve of
the anterior dorsal profile, ending in the upper corner of the
operculum,

Colour.—Steel-grey with five broad wvertical silvery bands
which are more pronounced in the lower half. There is a small
reddish area in the middle of the root of the caudal fin. The
margins of the caudal and dorsal are tinged with black. There is
a small horse-shoe-shaped mark in front of the snout coloured whit-
ish grev on a black background.

Trawled by the ““ Golden Crown’' off Elephant Point in
July, 1g08.

Lengih of two specimens.—16 cm.

Caranx auricoron@, sp. nov.
" D. vijz3. P. 2z. V. 5. A. iifz1. C. 19. L1. 80 (30 plates).

Height of body 1}, and length of head 3} in the total length
Diameter of eve 2} in the length of head, one diameter from end of
snout and two apart.

Shape.—Highly compressed, both the dorsal and veutral pro-
files convex except in the anterior third of the ventral profile. No
concavity in the anterior profile in front of the eye, but a small
depression just anterior to the first dorsal.

Mouth.—Oblique, upper jaw not protrusible, lower jaw longer,
slizhtly curved and not horizontal.

Teeth,—Villiform in both jaws.

Fins.—Spinous dorsal not rudimentary but well-developed,
quite separated from second dorsal by a smooth open space ; the
spines of the first dorsal are joined together by thin white mem-
brane. In the second dorsal a secondary sexual character 1s well-
developed in the male but entirely wanting in the female. In the
male specimen the 7th to r5th soft dorsal rays, inclusive, are pro-
longed to a considerable length in soft black filiform prolongations.
Some of the rays anterior to these appear to have been damaged.
These filiform appendages are wanting in the anal fin of the male
fish and in both soft dorsal and anal fins of the female which was
found to be full of matured ova. The véntral fin, which is a little
longer than the head, is anterior to the origin of the pectorals, and
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appears perpendicularly below the depression in front of the
spinous dorsal. The ventral fin is comparatively large and fan-like,
the rays being long enough to reach the anterior root of the anal
fin, All the rays are joined together by parachute-like thin black
membrane of considerable width. The ventral fin appears to cover
completely a trenchant space with a groove which extends from the
root of the ventral to the anterior root of the anal. Within this
trenchant groove, at about its middle, the cloacal opening is situa-
ted, posterior to which are two rather long detached anal spines.
The position and character of the parachute-like covering of the
ventral fin suggests some accessory function subserving breeding or
development. Pectoral nearly 1} times as long as the head. No
filiform prolongation of rays in the anal fin either in the male or
female, but the anterior rays slightly longer than the more posterior
ones. The caudal fin is deeply forked,

F1G. 2.—Carany anricorons, sp. nov.

Colour—Upper hall steel-grey : eyes, body of fins and lower
posterior half golden, and lower anterior half silvery ; the edpe of
the caudal fin and soft dorsal black. The fold of thin membrane
between the rays of the ventral fin quite black. There are, however,
neither opercular spots nor any vertical bands or stripes of any
kind in the adult,

Scales.—Present, small and deciduous, mostly in the caudal
region,

Lateral line.—Covered with 30 plates which are not armed with
spines nor keeled.

Two specimens, one male and one female with matured ova,
caught by the steam trawler “ Golden Crown’' in the month of
September, 1908, off the coast of Chittagong.

Length of specimens.—14 em.



VIII., REMARKS O SOME LITTLE
KENOWN INDIAN OPHIDIA.

By . Waacr, Major; M5 CAL7ZS

Through the courtesy oi Dr. Aunandale 1 have recently had
access to the large collection of snakes in the Indian Museuny an
examination of which has strenethened my convictions in many
cases, and enables me to describe several new specics and remark
upon somie raritics, ;

Fropidonotus xemtra, Wall,

In the Bombay Natural History Society's Journal (vol. xvii.
p. 616) 1 deseribed and figured a new species under the above
title, from a Very sodden specimen submitted to me by the
Bombay Society. The habitat of this was not known, and until
recently it appeared to be unique.
In the Indian Museum I discovered, mixed up with several ;
specimens of Tropidonotus modestins, stinther, four more examples
of this species, all of which are from Cherrapunji, Khasi Hills,
Assam, One of these is the No 42 78 of Sclater's list. %
Allthese specimens agree with the type except that the anal
o is divided in all. T think I was very probably in error in reporting
this shield entire in the tvpe, {or T remember that in the sodden
state of the specimen I found it difficult to decide the point Lo .
- my satisfaction. In the type, again, the tail was extensively ' ;
e but all the subeandals present entire.  In the four Indian. - - .
camples the sulbx udals are also all entire.  The ventrals A e
are :ﬁ't"f'mg,*ktﬁ}}_-i- %, 15847, 1584 81, Thetail &

divided state of the anal is remarkable, 1 cannot recall
: re subcaudals and a divided anal,
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specimen of this species. 1 have compared it carefully with other
examples of chrysargus, and find it agrees perfectly in every way
except as regards the temporals, which are single on both sides.
The ventrals and subeaudals are 140 +76. Anal divided.

Heticops schistosus, var, andersonii, var. nov.

[ have examined three specimens collected by Anderson
o1 Vunnan which he, and subsequently Sclater, referred to Helicaps
schisfosus,

In most respects extremely like H. schisfosus, I cannot see
how they can be considered as belonging to the typical form of
this species in face of the fact that in all three the internasals are
divided A single internasal is stated to be one of the generic charac-
ters of Helicops to which all the eleven known species conform, and
thoueh I am very familiar with schistosus [rom Southern India, the
United Provinces and Orissa, I have never met with one in which
this shield was divided. The Yunnan form should, I think, rank
as a variety of H. schisfosus, under the title andersonii. 1 notice
that, besides the condition of the internasals, all three specimens
agree in having both the 15t and the znd supralabials touching the
nasals, whereas in the typical H. schistosus the 1st only does so.
The ventrals and subcaudals are 151+61 ?, 154+ 83, 143479 7.
In two the tail is imperfect.

Dinodon seplentrionalis, Giinther.

Until recently the Indian Museum contained no specimen of
this rare snake identified as such. [ found, however, a very fine
specimen in a hottle with specimens of Bungarus bungaroides.
This is the No. 7741 of Sclater's list. Locality Darjiling. The
seales are in 17 rows, vertebrals not enlarged, loreal present, pupil
vertical, and ventrals and subcaudals 212 + 58 ? (tail imperfect).
This specimen removes any doubt of the Fastern Himalayas as a
habitat.! The tvpe specimen collected by Jerdon was recorded
dubiously from the Himalayas or Khasi Hills, Within our Indian
dominions Boulenger has recorded a specimen from the Karen Hills
(Catalogue, 1896, vol. iii, p. 619), and another from Mogok, Ruby
Mines District, Burma (Journ Bom. Naif. Hist, Soc., vol. xvi,
p. 235). I have also had a very fine specimen from the Ruby
Mines measuring 3 feet 41 inches, ventrals 217, subcaudals 82, and
“another from Jevpore, Assam (2 ), ventrals 214, subcaudals 81.
The snake is remarkably like the many-banded krait Bungarus
sulticincius in life or when recently preserved, the rich black on
the dorsum crossed with milky-white bands giving it a strikingly
handsome appearance. ;

i1 have recently had another specimen sent me from Phoobsering, below
Darjiling (cirea 5,000 feet).

sy
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Dryocalamus gracilis, Giinther.

The specimen,; No. 86go from False Island, Arakan coast (%),
referred by Sclater to Hydrophobus davisons is, 1 think there can
be no doubt, Drvocalamus gracilis. The scale rows are 15, the
ventrals 236, subcaudals 85, anal divided. The loreal touches the
eve and has a small precocular above. There are twenty-three
whitish bands on the body, and fourteen on the tail. I think
there is a good reason to doubt the locality for this specimen, as
the snake is known otherwise ouly from Peninsular India. I have
seen two specimens in life, both in Berhampore (Orissa). The ven-
trals and subeaudals were 243+79, and 235+ 85. In the former
there were twenty-six bands on the body, and in the latter twenty-
eight.

Ablabes gilgiticus, Annandale,

I have lately seen the type specimen of this species (described
by Dr. Annandale, . 4. S. Bengal, 1905, p. 210) which proves to
be Trachischivm fuscwm (Blyth). Dr. Annandale had already dis-
covered the true identity of the specimen. The appearance of this
species so far to the west of what had previously been known as
its habitat is most interesting, and should serve to impress one
with the limited knowledge we still possess of the snakes inhabit-
ing the Himalayas although so many collectors have contributed
to our knowledge of the fauna of that extensive Range. Previously
the species had not been known to the west of Nepal,

Gungarus magnimaculatus, Wall and Evans.

In the Journ. Bom. Nat. Hist, Soc., vol. xiii, p. 611, Capeain
(now Colonel) Evans and I made reference to a krait which we
thought a species up to that time not described, but contented
ourselves with making the type of a new variety of B. ceruleus
under the title magnimaculatus. 1 have now scen five exaniples
of this form, and have critically examined at the lowest computa-
tion over 200 specimens of carulens, and 1 am decidedly of opinion
that magnimaculatus deserves recognition as a distinct species.
Two of the five specimens 1 have examined are in the Indian
Museum, and are the very ones remarked upon by Sclater (. 4. 5.
Bengal, Ix, p. 245). As the form has never been properly described,
I propose to do so now.

Description.—Rostral  touches 6 shields, the rostro-nasal
sutures are longer than the rostro-internasal. Internasals 2, the
suture between the fellows about half that between the prafrontal
fellows, half to threefifths the internaso-pricfrontal  sutures,
Preefrontals 2, the suture between them nearly twice the pra-
fronto-frontal sutures ; in contact with internasal, postnasal, pre-
ocular and supraocular. Frontal touches 6 shields, the fronto-
parietal sutures longest. Supraoculars : length three-fourths to
four-fifths frontal, breadth half or rather more than half frontal,
Nasals touch the 1st and 2nd supralabials, Preocular 1. Post-
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goulars 2. Temporal 1, touching the sth and 6th supralabials,
supralabials 7, the 2nd muech narrower than the 1st and 3rd, the
ard and 4th touching the eve, Infralabials 4, the 4th largest, and

contact with two =cales behind. Sublineuals 2 subequal pairs,
the posterior touching the 4th only of the infralabial series

atter el

l._ll--:l...=: a0 headslens L5, '__I_'irlhl::_l:\.' L[5, Lavis |ll.'.|.|’|‘:-"
leneths before vent i !

vertebrals as broad as lonz or broader 1t

i I ] 1 I' II
TiEl i Supraca s, T vertehral nlareed
Ventrals 218 to 228 SQubcaudals 43 to 48, all entire
Colou laa h m eleven to LI | bands on the
bods v Lo the tail. s licht bands are [ormed
{ : and whitd s i the lencth of the snake, the vertebral

;s intervening black does
not extend to the hel white. Some blackish

|
mottling is present beneath the tail, A white praocular spot is

hiroad.

stieak- el

h 1s untlor

: :
or less evident.

morf

i } Eigi (B s o i 4 i £y T 3

i ——RKknowll opy rom o ac Very localised area in the
il basin., Details of the specimens follow in tabular form.

N

“The longest measurement is 4 feet. Nos. 4 and 5 are
the specimens referred to by Selater (f. . 5. Bengal. 1%, §n 243)

_.;_ & _' Loculi Komnrks,

A = E .

i 3.2t g2 1 7 14 :..Tr.-!:_t

d i 1 I oA i Fepies

3 : 57 i . Meflorila !

: xa3 ; : o Na. 13 [udian Musemmn

H g ¢ 1 3 - by {5 TR | o e

Bunparas wall Wall,
Iiv fhe Journ, Doi N, val, s¢vii, p Ood, [

deseribed a new krait founded af  eight sSpecimens

I Tail veéky stizhils
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all from Fyzabad ,in the United Provinees. [ have lately
had opportunities of examining six more examples. In the
muscum of St. Joseph's College, Darjiling, 1 found two speci-
mens labelled eevudfens which had formed part of the colleetion
of the late Dr. Vincent Richards, Here I would recall the fact
that this investigator succumbed to the wounds inflicted by a krait
which may have been one of these specimens.” This is by no
means certain, as there are also in his original collection, now w«t
St. Joseph's College, two specimens of cerulens. The Principal of
the College told me that his death is attributed tn one of these
snakes, but'could not be sure which, and I ean get no further
mformation of the fatality. One of the waelli could not, I think,
have inflicted the injury, as its mouth is full, with the candal
extremities of two slow-worms (?) (0. gracilis ?) protruding,

Unless the coloration of one of these specimens is due to
the quality of the preservative, it must be considered a melano,
as the under parts and the upper lip are black. The usual beaded,
white, equidistant dorsal arches are, however, quite distinet,
The localitiezs of these two specimens are not recorded. but it is
probable they were obtained from Bengal. The other four speci-
mens alluded to are in the Indian Museum. Three of these are
old, and were referred to cerulens, The last is the large specimen
referred to by Dr. Annandale as sindanus (f. A. 5. Bengal, 1905,
p. 213). [ give the details of these specimens in tabular form —

# == & =
= .= =" =]
2 &= = ==
B adl | & (24 “
= Em = E o =, i Locality. Remarks
= - = - = = ]
5 |g»3 g3 2% § g
o =8 = = - o
= 42 = = = =
o T i 1 e -
oA e o - L
A e e
; 19 14 17 203 54 z St Joseph's College.
2 | ) 17 { 152 4% 2 ¥ 1
3 19 Ly 7 1G5 24 Purneah No.13700, Ind. Musenm.
| 1q 2% 17 157 52 = No.137oe, ii
5 14 e s a0 £ i .\Iu. 13704, B
L&) LLY] 1% g 2 31 Midnapore N, 15200 -

The largest measurement now recorded is that of the Midna-
vore example (5 feet 41 inches).

Amblycephals modestus, Theobald.

1 have examined the type and only known specimen of this
snake, which has only been imperfectly described, and propose to
give a full description here. :

Description.—Rostral in contact with 6 shields, the anterior
nasal sutures greater than the internasals. Internasals: suture
between the fellows two-thirds that between the prefrontal
fellows, one-third the internaso-prafrontal sutures. Prifrontals ;
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suture between the fellows two-thirds  the prefronto-frontal
sutures, in contact with internasal, loreal, pricocular, eye and
supraocular. Frontal in contact with 6 shields, the supra-
ocular sutures are smallest, about two-thirds the parietals, and
three-fifths the prefrontals.  Supracculars half as long as and
one-third as broad as the frontal, Nasals touch the 1st and 2nd
supralabials, undivided. Loreal in contact with the internasals,
Pracoculars 2, small, Postoculars 2 on the right side, 1 on the
left entirelv cutting off the labials from the eye. Temporals: a
single anterior shield which, however, especially on the right side,
appears to be a confluence of z—an upper and a lower. Supra-
labials 7, the seventh longest, none touching the eve. Sublinguals:
three large pairs of broad shields with no mental groove between,
followed by a very large first ventral. Costals two headslengths
after head 15, midbody 15, two headslengths belore vent 15.
Vertebrals not enlarged. Ventrals 156. Anal entire. Subcaudals
37, divided. Body compressed. Eye large, pupil vertical, Colour
uniform dark olive-black.

I can see no difference in the lepidosis between this and
macilarins except in the temporal, which is possibly aberrant  The
znd and 3rd supralabials touch the loreal (instead of the 2nd only),
but the same anomaly is seen in specimen No, 8026 in the Indian
Museum irom Ma:taban, which is one of the types of macilarius.
The onlv real difference appears to me to be in the colours, but
the specimen may be a melanotic form of macilarius.

Here I may say that I count the ventrals and subeaudals
of the three type specimens of macularius 169+40, 168445, and
I70-+51.




IX. REEMARKES ON SOME FORMS OF
DIESADOMORPHUS.

By F. Wavrr, Major, I.M.5., CM.Z.5.

Many of the forms now recognised as species in the genus
Dipsadomorphus exhibit extremely close affinities. A close study
of the head shields of many of the species (I have examined no
less than thirteen of the twenty-three known) shows a number and
disposition so similar, that, with the single exception of the rostral
shield in some few species, I can find no means of differentiating
between them. The only points made special use of by M,
Boulenger, viz., the height of the preeocular and the size of the
posterior sublinguals, with the separation of the fellows gf this
pair, I find too inconstant to place any reliance upon.

The close similarity of these shields in the different species
probably accounts for the frequent confusion among them by
various observers, Thus frigonata has been mistaken for gokool
by Ferguson (Reptit. Fauna Cevion, 1877, p. 21}, Phipson
(fourn. Bom, Nat. Hist. Soc., vol. i, p. 247) and Traill (Journ.
Bom. Nat. Hist, Soc., vol. ix, p. 499). (okool was considered the
voung of cynodon by Cantor (Cai. Mal. Rept., 1847, p. 77).

The mudtifasciata of Giinther was confused for a long time with
ceylonensis. Stoliczka ([fowrn. Asiat. Soc. Bengal, vol. XXX,
P- 199) could not see the justification for considering it a svecies
apart, though Blyth and most herpetologists since his time wholly
support Giinther's views. Boulenger (Faun. Bri'. Ind., Rept. and
Batrach., 18go, p. 359) did not separate it from cevlonensis, though
later (Cat., iii, 1896, p. 6g) he too has accepted Giinther's opinion,

I have for a long time thought that the species ceylonensts and
hexagonotus, as regarded by Mr. Boulenger in his Catalogue (1896),
comprise more than one form fit to rank as a species, and 1 have
been aceumulating observations for some vears which now enable
me to speak with conviction.

The separation of the species in this genus is mainly, if not
wholly, dependent upon the difference in the number of the
scale rows, the degree of enlargement of the vertebrals, and the
differences in the ranges of the ventrals and subcaudals. 1 think
more use may be derived from the scale rows by counting them
In two situations instead of in midbody alone. I find that at a
point two heads-lengths before the anus the rows are fewer than
in midbody, and at least in one instance the counts are useful, for in
the two species frigonata and gokool, which are extremely alike, the
Tows come to 15 in the former and only to 17 in the latter.
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Dipsadomorphits cevlonensts.

I have arranced all the specimens identified as cevionensts o

which T have anv knowledge in tabular form. Th British Muastum
examples and the four I quote from Dr. Willey (ex "Jn'J-‘.\-"I'l'l:!"I I have
not examined.

(1} D, eevionensts, Gunther.
Characterised by ‘scales in 1g rows, ventrals 214 to 235,

shbeaudals o5 to 1o9. Habitat—Ceylon and Western Hills of
Peninsular India.

Scales in Subcai-

T Ventrals A Habitat Authority.

I = 220 o3 Mysore .. Indian Musewn,
2 19 235 100 Madras Presdy.

3 i 2 | [ald] !

=l 16} 1o ? Anamallay
vy 19 - i

I ; 102 : A Briti=h dMusenm.
7 19 10E Nilgiris -
G T Malabar

g 15 LI Matheran
Ls 16y 1ty Ceylon

I 1)

12 16 ;

(IE] 15 0

T 10 101 : ;
15 14 1] i

1t 1 T30 103
17 1G 220 (A | . R an

1§ 15 234 110 o o | D, Willey

lex epistoda).

("] g =34 ¥ =
- 1s] 15 233
21 15 324

(2} D. beddoniet, sp. nov,

Characterised by 19 scale rows, ventrals 248 to 26, sub-
candals 113 to 127. Habitat—Cevlon and Western Ghats.

Seale rows

Xo, of spe Subciau-

3 in mid-  Ventrals g Habitat, Authority
cimens. dals
body

1 15} 257 126 Ceylon .. British Musenin.

2 14 a6z 123 f i

3 15 253 13 "

4 14 266 1203 "

5 Iy 253 122 o ) 2

B 19 263 tay Kandy ol Weall:

T 19 248 117 Matheran ..  Hritish Museum.
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(3) B, nuchalis, Beddome,

Charactensed by 21 scale rows (rarely 23), ventrals 234 to 251,
subeaudals go to 108, Habital —Hills of Western Peninsular India
amd Nepal.

clian Musewin.

£
. - scale rows e
Db ot S ol i TSR Vientrals. Snh o Habitat. Authority
cliens bhids | dals
. g s L
I =Y 235 (] | Chitlong, :\'l.'|---| Indian Mu=eum,
= '] 333% e 4 Vi
X1 240 1o ¥ Travancore
2 162
_ 10 2
r 8 33 ] 10
5] ;[ roy ' “n i
11 A1 fera] Wynaad .« Brtish Muscum,
2 27 100 W, India
13 2 10y ' &
14 a1 64 5
i3 21 10z e
- 16 21 161 L
o (4) D. andamanensis, sp. nov,
Characterised by 21 scale rows, ventrals z50 to 267, subcau-
dals 118 to 133. Habitat—Andamans.
Mo, of spe- Scales in o Subeau- e 1 2
o SRR Ventrals. iy Hahitat, _'|;|Lt1.:|:r|1_}_
A { : : :
i 21 2607 121 Andamans o, ro2d, Indian
Musenm
N 2 266 18 i No, ra2a, Indian
Musenmn,
I 21 263 Ia e No, 7530, Indian
Museum
4 11 264 133 ,. No, #og1, Indian
1 Museum.
3 L | 230 121 i No, 15180, In-
. i dian Museum.
L 21 | g 7 I 3L i Mo, 55102, I

From the above tabulated specimens it appears to me that
under the title cevlomensis at least four distinct forms have heen
confused, all of which I consider should rank as species rather than
varieties of a single species. For the first of these I wonld reserve
the title ceylonensis, for Giinther's type specimen with scales 19,

E ventrals 220, subcaundals 108, habitat Ceylon, clearly is one of this
." form.

For the second beddomei seems to me appropriate, since most of

the known specimens are of Colonel Beddome's collecting.
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For the third Beddome's name niuchalis should be retained.

For the fourth I propose andamanensis since all the six known
specimens come from this insular group.

The last-named form, andamanensis, has perplexed more than
onte authority. Stoliczka (f. A. 5. Bengal, xxxix, p. 198) referred
to four specimens in the Indian Museum from the Andamans which
he identilied as fhexagonofus (Blyvth). These are the first four
specimens in the table above and the identical ones referred later
by Sclater to fusea.' I have examined these, and two others in
the Indian Museum acquired since from Mr. C. G. Rogers from the
Andamans. The last two were sent by Dr, Annandale to the
British Museum, where they were pronounced by Mr, Boulenger to
be cevionensis. These 1 examined two years ago on their return
from London, and disagreed with 3r. Boulenger's opinion. T have
recently re-examined them beside the other four specimens, with
which they completely agree. The recognition of this form asa
distinct species removes the Andamans [rom the sphere of distri-
bution ol cewlonensis (Annandale, [. A. 5. Bengal, 1903, p. 176).

All of these forms seem to me to ATTEE in the lci}iduﬁih of the
head, and have the vertebral row of scales about as broad as long
at midbody. They are all eoloured much alike, and seem to attain
a similar growth.

Dipsadomorphius hevagonotus, Stoliczka (r#on Blyth).

1 have examined the type specimen of Blyth's hevaronolus
(fouwrn. Asial. Soc. Bengal, vol. xxiv, p. 300). This is No. 8048 of
Sclater’s list from Cherrapunji, Khasi Hills, Assam, referred by
him to fusea (an Australian species!). The scales are in twenty-
one rows, the ventrals 247, and the subcaudals 134 (not 126 as given
by Blyth *). Itis now uniform brown in colour. 1 think there can
be mo doubt that thisis a voung cyvanews (Dum. & Bibron). ‘The
voung of this species are known to be brown in colour (Boulenger,
Catalogue, vol, iii, 18gb, p. 72). Further, Blyth says of this speci-
men that the head is green, and remarks that it probably grows to
a large size and may hecome whaolly green.

The next authority to refer to hexagonolus was Stoliczka
(Journ. Asiat. Soc. Bengal, vol, xxxix, p. 198) who refers to five
specimens from the Andamans. Four of these I have already
alluded to under cevlonensis and shown to constitute a definite

I The Oith specimen referred by Sclater to fusco is in my opinion o young
cyaitens ¢ sce further remarks on hevagonofis which follow. :

2 I frequently find that my counts of the ventrals and subcaudals, especially
the latter, do not agree with that of other authors, and I often wonder whether
they made pse of a leps at this time, and if so, whether the lens peimitted frecdom
of both hands, The subcaudals cspecially are very hard to count in small snakes.
I invariably vse a watchmaker's lens, and begin counting from the tail-tip. In
thlg way 1_!1Ir: smallest shields are counted when the eye is fresh to the work, and
as it grows tized with the strain, the larger shields come into view, 1 also pass the
fingers of one hand along the shields as I count them, thus assisting the eve and
relieving strain.
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species, andamanensts,  The fifth with the scale rows 19 is des-
cribed teo imperfectly to recognise with certainty, but appears to
me probably the same form found in Burma in which the scale rows
are 1o. If my surmise is correct, this specimen, which appears to
have been lost, is the true tvpe specimen of levagonotus, and
Stoliczka’s name should replace Blyth's as the godfather of the
species, dexvagonofus having precedence over Theohald’s ochiracen.

Under the title hevagonoius Mr. Boulenger appears to me to
include two forms which I consider deserve specific recognition. I
have records of fourteen specimens of a form from Burma which
agree in having 10 scale rows, the ventrals ranging between 221 and
245, and the subcaudals 89 to 107. Five of these are in the British
Museum, the rest are of myv own collecting. Two other specimens
in the British Museum from Burma collected by Beddome do not
conform to this type, but to that known from the Himalayas. In
recent papers to the Bombay Natural History Society 1 have shown
that many of Beddome’'s records of habitat are open to question,
but even supposing that these two specimens have been correctly
labelled, they do not vitiate the inferences to be drawn from the
series under discussion, as they may have come from hills in the
west or north of Burmna, the fauna of which closely agrees with that
of the Eastern Himalayas. I am of opinion that the form repre-
sented by these fourteen specimens all from Burma is a distinet
species for which the name lhevagzonotus should be retained, as it
appears probable that the type specimen is that already referred to
from the Andamans by Stoliczka with the scales in 19 rows.

In addition to these I have examined no less than thirty-nine
specimens of a form which inhabits the neighbourhood of Datji-
ling, and which iz characterised by having 21 scale rows, ventrals
ranging from 218 to 252, and subeaudals from 100 to 119. There
are three more examples in the British Museum from the same
locality which completely agree. Two others in the same Institu-
tion from Burma (I) (the query is mine) also agree. This form
appears to me a distinct species for which I propose the name
stoliczhee, the first references to it having been made by Stoliczka
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Colsepmn.—The cdlumn may be any shape between globular
being pointed in the latter case :
Fhese differences in form are due solely
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to the state of contraction or expansion of the muscles. My largest
specimens measursd, wl
and 4 mm, in transverse dimmeter across the peristome, which met
the walls of the column practically at a right angle, In such spec

ten fully expanded, about 12 mm. in length

mens the aboral extremity measured only 1 onm, in diameter, the
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basal pore, which wes circular, measuring abowt 0°75 mm. ‘The
external surface was smooth on the upper half of the column, longi-
tudinally plicated to a slight extent on the basal half. Most or all
of the mesenterial spaces appeared on the external surface as shightly
elevated ridees separated from one another by narrow grooves,
which represented the mesenteries.  There were no apertures of any
kind on the sides of the upper parts of the column; but near the
base T have been able to detect a number of minutely microscopic
circular pores. ‘These have no swollen lips and do not appear to
function as ecinclides. The external cilia are short and feeble.
There is no protective sheath, and the secretion of the ecto-
dermal gland-cells is by no means profuse.

Peristome.—The most remarkable feature of the peristome is
thie almost entire absence of tentacles. An examination of living
material failed to reveal any trace of these organs; but in speci-
mens preserved in spirit they can be seen to exist as minute rudi-
ments, which to the naked eye or under a hand lens appear as a
single circle of white dots, one at the upper extremity of each
mesenterial space, that is to say, 24 or 26 in all. These dots are
situated round the periphery of the peristome. They are imper-
forate and so minute that it is barely possible to see them in profile
with the aid of the most powerful hand lens. They are only visible
owing to their greater opacity, which is due to the fact that each
represents a reduplication of the body-wall, or rather a micros-
copic hollow outgrowth. Their structure appears to be i no way
differentiated from that of the surrounding parts.

The peristome itself is nearly flat in fully expanded speei-
mens, but when the muscles of the column are contracted it is
usually concave ; sometimes, owing to a partial evagination of the
stomodseum, it becomes highly convex or even conical.

The lips of the mouth are by no means tumid and do not appear
to be capable of very close juxtaposition. The upper extremity
of the ciliated groove of the stomodieum is represented at one end
by an expansion, which in some cases is nearly circular. The
mouth occupies the greater part of the diameter of the peristome
in one direction and is rather narrow in the other; its two ends
are about equidistant from the edge of the peristome.

Body-wall —In a transverse section through ' the body-wall
the ectoderm is seen to consist of the elements commonly found
in the ectoderm of the Actiniaria. The epithelial cells bear very
short cilia. Gland-cells are, as usual, of two kinds, one more
clongated than the other ; but both are somewhat scarce. Sense-
cells, each bearing a rather stout style, are numerous. Nematocysts
are extremely abundant all over the surface of the column. They
vary greatly in size but are fairly constant in shape and propor-
tions. All are rounded at either end somewhat abruptly and most
are curved : the length is about } the breadth, and varies from
or01h2z mm. to 0°042 mu.

Immediately inside the ectoderm there is a ring of clear me-
soglea, in which minute star-shaped cells and extremely slender
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transverse nerve-fibres can be detected with some dificulty.  “This
is clearly the so-called nervous laver.

Inside the nervous laver is a considerably broader one, which
also consists lundamentally of mesogleea but s noteworthy for the
fact that 11 contains numerous bundles of longitudingl muscle-
fibres, which in cross-section appear as slightly oblique transverse
bars or narmowly oval masses. Often they are arranged in such
a way that two succeeding bars form an angle with one another,
At the inner end of these longitudingl muscles is a narrow but very
distinet ring of circular muscle-fibres. An examination of the
body-wall from the inner surface shows that these circular muscle-
fibres form @ series of parallel rings extending [rom the upper end
to the base of the column, at the two ends of which they are rather
stouter than they are in the middle. " There 15 not, however, a
regular sphincter at either end.

The endoderm of the body-wall consists of rather long, highly
vacuolated cells. The cilia with which they are provided are barely
visible in my sections. At the base of many of these cells peculiar
sausage-shaped bodies are present, each containing two or more
round struetures which take up eosin very strongly. Probably these
bodies are micro-organisms of some kind,

In a transverse section of the body-wall, opposite the middle
of the stomodeum of a fully expanded specimen, the ectoderm is
the broadest of the apparent layvers, occupying more than a third
of the total thickness (i.e., about 0'4 mm. out of a total of 1706 mn).
The whole of the mesogleea is considerably narrower, occupying
about 0’3 mm. ; of this one-third is occupied by the nervous
laver and two-thirds by the muscular layer. The endoderm is
rather thicker than the mesoglcea at some points, thinner at others.

Stomodeun.—The stomodseum extends in  fully expanded
specimens about a third of the way to the base of the column. Tt
is much compressed but relatively broad, its two ends being nearly
equidistant from the body-wall. A ciliated groove is present
at one end only; in the middle part of the stomodaeum it is of con-
siderable size as compared with the remainder of the internal peri-
phery. Its cilia are long and stout compared with those of the
ectoderm on the external surface of the column. The museu-
lature of the stomodseum resembles that of the bodv-wall in arrange-
ment, but the longitudinal muscles are not so well developed and
the circular muscle is very feeble.

Mesenteries—In the smaller specimens I have examined there
are 24 mesenteries, in the larger specimens 26. The mesenteries
are not arranged in pairs, and have no muscle-banners (retractor
muscles) ; all are entire. In transverse section each is seen to be
considerably swollen in the middle and narrow at either end, i.e.,
at the inner end, which is joined to the mesentery, and at the outer
end, which is joined to the hody-wall,

A band of mesoglecea makes its way into each mesentery from
either end, appearing in transverse section as a slender filament ;
at its outer extremity each band of mesogleea supports a few
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those implied in their change of shape. They were, however,
practically of the same specific gravity as that of sea-water on the
surface of the Bay of Bengal. There can be little doubt that they
had been carried by the currents and the winds, so far as the latter
affected the water on the surface, The individuals cast up on the
beach at Puri had evidently been driven through the sarf-line, prob-
ably by a stiff breeze acting on the surface of the water. It is
noteworthy that though thev were numerous on February 1st, not
a single specimen was found on January zgth, joth, 31st, or on
February znd.

It is well known that surface animals without independent
means of progression often occur in vast shoals of the same species
This fact was well illustrated at Puri on the occasion on which
Anactinia was found. On January 29th and joth large numbers
of a species of Porpita were washed ashore. Among them were a
lew specimens of a species of Velella, On January 3ist, however,
the relative proportions of the two genera were reversed, Velella
becoming abundant and Porpite scarce. On February 1st both
were scarce, but Anactinia was abundant, while on February 2nd,
alter a sharp shower of rain during the night, very few surface
organisms of any kind were found on the beach.

I can find no trace of food in any of the specimens of Anacti-
rea 1 have dissected,

SvsTEMATIC Posrrion.

The arrangement of the mesenteries, the position of the longi-
tudinal muscles of the column and the presence of a single ciliated
groove running down the stomodaum are all facts which link
Anactinte with Cerianthus, and there can be no doubt that it
should be placed in the same order as that aberrant form. The
absence of tentacles, however, as well as other less important
differences, point to a very distinet separation between the two
genera.  Anactinia in all probability is a member of the orde
Certanthidea which has become modified in accordance with a
pelagic life,

It is worthy of remark in this connection that the larvie of
Certanthus are pelagic in habit but settle down at the bottom before
they have developed many tentacles. The young of Actiniaria,
however, as also those of some other Ceclenterates, appear to pro-
vide for their own distribution mainly in two different ways., ‘Those
ol Sagartin troglodyies, Actinia mesembryanthemum and some other
common viviparous species, for example, retract the tentacles
with which they are provided at birth, close their mouths and,
being of almost the same specific gravity as the water in which
they live and not having any projecting structures on their sur-
face, are rolled over and over by the slightest movement in the
water and are so carried for considerable distances. The young
of Metridium schillerianum, of Cerianthus and of some species of
Hydra, on the other hand, expand their tentacles to the utmost
(so as to cover asdarge a superficial arca as possible) and float on
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or near the surface, that is to say in a position in which external
agencies act most readily on the water and thereiore on the or-
ganisms which it contains. Anactinie appears to have adopted
the former means of progression and to have become modified
accordingly, probably in the course of evolution from a Cerianthid
ancestor.

As regards described forms to which A nactinia may be allied,
it hears a somewhat close external resemblance to the minute larva
described by wvan Beneden (Les Awuthozaires de la ™ Plankion-
Expedition,” p. 107, pl. ix, 1808) as Apiactis denticulata, but, apart
from other differences, exhibits no trace of the thickening of the
mesogleea characteristic of that form. Possibly it is related to the
same author's Ouvaclis {ep. cit., p. 50), but there are several impor-
tant features wherein it differs from that genus. Both these forms
are regarded by van Beneden as larval.

Considering the doubt which exists as to the maturity of my
specimens and the resemblance they bear to some of van Beneden's
genera, I think it best not to define the form they represent as the
type of a new family, but the genus and species may be described
as follows :—

Genus ANACTINIA, NOV,

Pelagic Cerianthidea without tentacles or a protective sheath.
The musculature of the column as in the Cerianthide. Mesen-
teries twenty-four or more ; the membranous part of each mesentery
strongly developed and forming in cross-section a protrusion direc-
ted awav from the ciliated groove, Acontia but no (?) cinclides
present. Column conical when fully expanded, the aboral pole being
pointed. The external surface smooth, feebly ciliated. FEetoderm
richly armed with large nematocysts at every point, The ciliated
groove of great extent relative to the stomodgeum. The mesen-
teries at both ends of the stomodeum very short. No foramina
in the mesenteries,

Anactinia pelagica, sp. nov.,

Peristome at right angles to the column when fully expanded.
Mouth slit-shaped, with the ciliated groove always more or less
patent at one end. A microscopic, imperforate tubercle (represent-
ing a tentacle) on the external surface above the upper end of each
mesenterial interval. Mesenteries 24 or 26, External surface
minutely plicated longitudinally at the aboral end. Colour pale,
with a slight vinous tint, which deepens to light brown at the aboral
pole ; the external tissues somewhat feebly translucent, having
a milky appearance in life, The basal pore relatively large, not
provided with a sphincter.

=
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EXPLANATION OF PLATE IX.

1.—Anactinia pelagica in a fully expanded condition viewed
from the side, X 5.

2.—A slightly oblique lateral view of an individual partially
contracted, » &.

3 —The peristome of the same specimen viewed from
above, x 8.

4. —Transverse section through the column on a level with
the middle of the stomodeum, x 8: ¢ = ciliated
FTo0Vve.

5.—A portion of the same, x 10.

f.—Transverse section through the body-wall in the same
region, highly magnified: ecf. = ectoderm; .t = ner-
vouslayer ; Lm.=longitudinal muscles; c.m.=circular
muscles ; en. = endoderm.
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ANACTINIA PELAGICA, gen, et sp. nov.



al. RHYNCHOTA MALAVANA.
PART 1I.
By W. L. DisTanT.

The present contribution again largely refers to the Rhynechota
of Borneo. The collections made by Wallace in his memorable
Malayan expedition contained much Bornean homopterous
material which was worked out by Walker, but this was evidently
only a sample of the rich Rhynchotal fauna of that island. 'The
Homoptera of the Dutch islands are still practically unknown,
Bierman commenced the study of the Javan insects and might
have adequately undertaken those of Celebes, but we have, un-
fortunately, to deplore his early decease. The Malay Peninsula
is still somewhat unworked ground as regards the Homoptera.
Annandale and Robinson have lifted the wveil from the Siamese
Malay States, but we cannot expect the same enthusiasm to be
displayed by residents in the collection of Rhynchota as 1T still
gratefully remember was the case with butterflies when I prepared
my ‘° Rhopalocera Malayvana,” As regards the Philippines, of
course, Stal's * Hemiptera insularum Philippinarum ™ is an object-
lesson to other workers.

Sub-order HETEROPTERA.
Fam. PENTATOMIDAE.
Sub-fam. Tessaratomina,

Genus TeEssar .-\'I‘U!-I.—‘;..

Tessaratoma, Lep. and Serv., Eneyel. Meth., x, p. 500 (1823),
Type T. papillosa, Drury. ,

Tessaratoma kinta, sp. nov. (Pl x, figs. 8, 8a, 8b.)

Head, pronotum and scutellum stramineous: lateral margins
of head and apex of scutellum black ; abdomen above black ; body
beneath stramineous; head beneath, rostrum, disk of prosternum,
margins (more or less contentious) of meso- and metasterna, legs,
and three longitudinal series of transverse segmental spots (one
largest and central and one on each lateral margin) black ; corium
stramineous; membrane very pale stramineous; wings piceous-
black, the costal and basal areas pale ochraceous; antenne black,
second and third joints subequal in length (remainder mutilated
in all the specimens now before me); rostrum passing the anterior
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coxit 3 pronotum with the anterior angle subquadrately ampliate
" and moderately reflexed, these ampliated areas coarsely wrinkled,
remaining surface finely punctate, the anterior marginal area
wrinkled and punctate ; seutellum finely and sparingly punctate,
the black apex foveately depressed and somewhat obscurely
centrally ridged ; connexivum with the posterior angles of the
germents acutely produced ; metasternal process compressed,
elevated, its apex rounded and reaching the auterior coxa;
posterior femora with two long apical spines beneath ; corium
densely, finely, abscurely punctate ; membrane moderately passing
the abdominal apex.

Long. excl, hemelytra, o and ¢, 29 to jo mm. BEreadth

between pronot. angl. 16 mm. Exp. hemelytra 65 mm.
Hah.—Malay Peninsula; Perak (Doherty).

I possess four specimens (3 o o, 1 2 ) of this exceedingly well-
marked species which in the structure of the pronotum is allied to
T. quadrata, Dist., from which it differs by its smaller size, different
shape of the metasternal process, and the peculiar markings and
coloration of the body beneath : from T. malaya, Stil, it is separ-
ated by the different structure of the pronotum, the different
colour of the abdomen above, smaller size and the distinet markings
of the body beneath, In the specimen figured the antennz were
completely mutilated .

Tessaratoma kina, sp, nov. (PL x, figs. 11, 11a, 11b.}

Head, pronotum and scutellum bright shining ochraceous ;
lateral margins of head, antennz and apex of scutellum black ;
abdomen above hlack, the connexivum castancous; body beueath,
rostrum  and legs piceous; prosternum ochraceous with discal
piceous shadings ; corium bright ochraceous, membrane pale ochira-
ceous ; wings pale bronzy, subhyaline, the basal area stramineous ;
antennge with the second and fourth joints subequal in length,
each a little longer than the third ; rostrum reaching the anterior
coxee ; pronotum with the anterior angles subquadrately ampliate,
these ampliated areas coarsely wrinkled, remaining surface finely,
sparingly punctate, the anterior marginal area somewhat trans-
versely wrinkled ; scutellum finely, obscurely punctate, the black
apex broadly, longitudinally foveate; connexivum with the
posterior segmental angles acute ; metasternal process compressed,
moderately directed upwardly, its apex rounded and reaching the
anterior coxa ; rostrum reaching the intermediate cox:e; posterior
femora with two long apical spines heneath: corium densely,
finely punctate.

Long. excl. hemelyvtra, ¢, 28 mm. Breadth between pronot.

angl. 143 mm. Exp. hemelytra 62 mm.

Hab.—Borueo ; Kina Balu (Whitehead ; Coll. Dist.).

Allied to T. kiata but differing by the more upturned meta-
sternal process, second joint of antennw longer than third, the

L]
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castaneous connexivum, narrower pronotam, and different colour
and markings of the body beneath.
In the figure the abdomen is a little too elongate.

Fam. LYGZEIDAE.
Genus MacCrores,

Macropes, Motsch., Et. Ent., viii, p 108 (18509).
Type M. spenimanus, Motsch.

Macropes philippinensis, sp. nov. (Pl xi, figs. 7, 7a.)

Head, pronotum, scutellum, abdomen above, body beneath and
legs black ; first and second jeints of antennwe and the tarsi sordid
ochraceous ; abdomen beneath ochraceously pilose ; hemelvtra
pale creamy yellow, base, central vein and outer margin of clavus,
apical angular area of corium, base of membrane and a large
discal spot, black; antennge with the second and fourth joints
subequal in length, each longer than third ; rostrum passing the
anterior coxe® ; pronotum with the anterior lobe smooth, broad,
convexly narrowed to head, centrally, finely, longitudinally
sulcate, behind the sulcation broadly, transversely, opaquely granu-
lose ; membrane not quite reaching the apex of the fourth abdominal
segment ; scutellum apically, centrally, longitudinally carinate ;
anterior femora very strongly incrassated and strongly spinous
beneath,

Long, g mm,

Hab.—Philippine Islands (C. S. Banks ; Brit. Mus.).

Fam. TINGIDID./E.
Genus ELASMOGNATHUS,

Llasmognathus, Fieb., Ent. Monogr., pp. 30 and go (1844).
Type E. helferi, Fieb.

Elasmognathus picturalus, sp. nov. (Pl x, figs. 4, 4a.)

Head piceous, greyishly pilose ; antennz pale ochraceous, the
apical joint (excluding base) piceous, first and second joints
brownish ; pronotum castancous, the anterior vesicle or hood and
the produced lateral areas dull greyvish white, the margins of the
areolets darker ; hemelyvtra with the diseoidal and subceostal areas
pale tawny, an oblique central line to the first and the margins of
the latter castaneous-brown ; costal area very pale stramineous with
a dark castaneous spot beyond middle and a larger spot of the
same colour at apex ; sutural area greyish-brown ; body beneath
castaneous, thickly, grevishly pilose; legs pale ochraceous ; first
and second joints of antenme strongly incrassate, fourth longer
than first and second together ; pronotum with the anterior hood
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scarcely covering base of lead, clobosely erect and anteriorly
convexly roanded and a little bent forwardly, the lateral areas
globosely erect and a little obliquely directed outwardly, very
distinetly areolate and the margins of the arenlets raised -and
prominent ; the disk reticulately granulese, tricarinate, the central
carination straight and procurrent, the lateral carinations largely
concealed by the produced lateral areas; hemelytra, with
the areolets of the discoidal and sutural areas, small and dense,
those of the latter more ohscure: costal area with most of the
areolets moderately large and subguadrate,

Long. 4% mm,
Hab.—Borneo; Kuching (Hewitt),

Genus TELEONEMIA,

Feleonenmia, Costa, Ann. Mus. Zool, Napoli, i1, p. 144 (1864).
Type T. funerea, Costa,

Leleoncmia bimacwlala, sp. nov., (Pl x, figs. 6, ba.)

Head and pronotum fuscous-brown; the first with a paler
mark behind each eye, the latter with a transverse hlack spot
palely margined on each side near anterior margin which is
narrowly ochraceous ; hemelytra with the discoidal and subcostal
areas pale brownish ochraceous, the margin of the areolets a little
darker, the discoidal area with two large piceous spots, one at
base, the other at apex, the latter more palely and broadly con-
tinued across the subcostal and costal areas; costal area grevish
with the margins of the areolets fuscous and with a piceous spot
at apex; sutural area grevish brown near base, pale greyish near
apex, margins of the areolets piceous; body heneath piceous,
grevishly pilose, abdominal apex grevish white; legs piceous-
brown: antenme fuscous-brown, frst and second joints incrassate,
first a little longer than second, fourth longer than first and second
together; pronotum coarsely punctate, tricarinate, the central
carination straight and procurrent, the lateral carinations very
short and oblique, an obscure transverse impression at their
anterior termination, the apex, posterior lateral margins and the
lateral carinations paler in hue; hemelvtra with the discoidal
area coarsely punctate, subcostal area with small arcolets arraved

in longitudinal series, costal area with irregular subquadrate

areolets, sutural area with the apical areolets considerably larger
than thosé near bhase,

Long, 41 mm,
Hab.—Borneo : Kuching (Hewitt).
Teleonemia borneenis, sp. nov. (PL x, figs. 1, 1a.)
-

Piceous-black ; tildiae brownish testaccous; antenns with the
first and second joints moderately incrassate, first joint longer than
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second, fourth longer than first and second together : ‘pronotuim
strongly, transversely compressed near anterior margin, coarsely
punetate, its apex very coarsely punctate, the central longitudinal
carination strongly and acutely raised, the lateral carinations
more obscure but also procurrent and sinuate, the anterior
marginal area robustly granulate: hembtlyvtra densely arcolate,
the areolets of the sutural area larger than these found on the
remaining areas.

Long. 4 mm.

Hab.—Borneo ; Kuching (Hewitt).

Teleonemia (?) elegantula, sp. nov, (Pl x, figs. 3, 3a.)

Head pale bluish grey, eves dark indigo-blue: antennm
brownish, first, second and fourth joints darker ; pronotum indige-
blue, the lateral margins and anterior area grevish white, the hoaod
ochraceous ; hemelyvtra with the discoidal and subecostal areas pale
bluish, a large dark indigo-blue spot occupying the central disks of
both ; costal and sutural areas greyvish, hvaline, the margins of the
areolets brownish, the basal portion of the sutural area pale
bluish ; body beneath greyish blue ; legs pale castancous-brown :
antennz with the first and second joints incrassate, first longer
than second, fourth longer than first and second together ; prono-
tum with the anterior vesicle or hood somewhat compressed and
pointed in front, areolate, scarcely covering base of head, glohose
and strongly depressed near middle, tricarinate, the lateral -
carinations a little sinuate and not reaching the pale anterior area.
thickly punctate, more coarsely so posteriorly ; hemelytra with the
discoidal and subcostal areas coarsely punctate, the costal and
sutural areas areolaté, the costal distinetly widened bevond
middle.

Long. 31 tog mm.

Hab.—Borneo ; Kuching {Hewitt).

Sub-order HOMOPTERA.
Fam. FULGORIDA. .
Sub-fam. Lophopinz.
Genus MaxoTA, gen. nov.

Head a little longer than space between eves, the lateral
margins strongly ridged, the apex angulate ; face with its base
produced above eyes, dilated on each side before clypeus near
which it is obliquely directed inwardly, centrally tricarinate, the
central carination straight, the lateral carinations more roundly
oblique ; clypeus centrally carinate; pronotum broad, short,
tricarinate, anteriorly a little produced between the eyes ; mesono-
tum large, tricarinate, the carinations continuous with those of the
pronotum, the lateral ones oblique ; rostrum almost reaching the
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posterior, coxie; tegmina not quite three tites as broad as long,
the costal and posterior margins almost straight and parallel, the
apex truncate, the veins longitudinal, those on the apical area
dense and numerous, the costal area with numerous slightly
oblique transverse veins bevond middle; wings with a subapical
series of small, fine, transverse veins; anterior and intermediate
tibize strongly dilated, posterior tibiee not dilated , suleate beneath,
with two strong spines bevond middle; basal joint of posterior
tarsi long and thickened,

Tvpe M. illustris, Dist.

Makota illustris, sp. nov. (PL xi, figs. 6, 6a.)

Vertex of head, pronotum and scutellum ferruginous-brown ;
apex of vertex lateral margins of pronotum and apex of mesono-
tum, ochraceous ; abdomen above dull brownish ochraceous ; face,
sternum and legs dull ochraceous ; legs spotted and mottled with
fuscous, apices of the posterior tibie and tarsi piceons ; ahdomen
beneath ferrugineus-brown, more or less mottled with piceous ;
tegmina hyaline, the basal third, apical fourth, and claval area
brownish ochraceous with piceous spots and mottlings, the opaque
apical area with a hyaline spot near apex on the costal and
posterior margins containing small piccous spots, and an apical
hyaline margin without spots, the veins on the central hyaline
area spotted with piceous, posterior margin of claval area thickly
spotted with piceous ; wings hyaline, apical and posterior margins
broadly fuscous : structural characters as in generic diagnosis,

Long. excl. tegm. 10 mm, Exp. tegm. 26 mm.

Halb.—Boreo : Kuching (Hewitt).

Makota wotabilis, sp. nov. (Pl xi, figs. I, 1a.)

Vertex of head ochraceous, with the lateral margins at the
region of the eyes black ; pronotum black, the caringe and broad
lateral margins ochraceous, some fine linear ochraceous spots near
basal margin ; mesonotum piceous ; clypeus, sternum and abdomen
beneath more or less piceous; face, legs and lateral spots to
abdomen ochraceous ; legs spotted with piceous, margins of femora

and apices of tibiz and tarsi black ; tegmina pale ochraceous sub-
hvaline, basal fourth, apical third, and claval area black, a pale
ochraceous subhyaline spot near apex on the costal and posterior
margins containing small piceous spots and an apical subhyaline
margin without spots, the veins on the central pale area spotted
with black.

Long, incl. tegm. 13 mm.

Hab.—Borneo ; Kuching (Hewitt).

Allied to M. illustris but difiering in the less developed
anterior tibim, the more acutely posteriorly widened face, the
piceous clypeus, darker coloration, etc.
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Genus ALusa, gen, nov,

Vertex about as long as breadth between eves, the |;11'L‘Fi:l]
margins strongly ridged and a little angulate on each side at their
apices ; face long, much longer than clypeus, the base E:rutllm:u:_d
beyond eyes, gradually widened towards elypeus before which it
is again bent inwardly, tricarinate, the lateral carinations very
robust ; clypeus centrally carinate ; rostrum passing the interme-
diate coxie; anterior and intermediate tibim dilated, posterior
tibie not dilated and armed with two strong spines beyond
middle, the apical spines well developed ; basal joint of posterior
tarsi long and strongly thickened ; tegmina about three times as
long as broad, the costal area with oblique transverse veins, veins
on  remaining surface longitudinal, on apical area dense and
numerous, with numerous short transverse veins, and a distinet
subapical transverse series defining a short subapical area, costal
margin moderately sinuate, apex slightly rounded, inner margin
a little dilated beyvond claval apex; pronotum short and broad,
centrally tricarinate, its apex moderately produced between eves,
its lateral angles subacute ; mesonotum broader than long, tri-
carinate, the carinations continuous with those on prounotuin,

Type A. ocellata, Dist.

The shape and venation of the tegmina as well as the structure
of the face will distinguish this genus from Makota, to which it is
allied.

Alusira ocellata, sp. nov. (PL xi, figs. 3, 3a.)

Body above and tegmina black: body beneath and legs
piceous, the anterior and intermediate tibie above pbscurely
banded with black ; tegmina with a large subapical ocellate spot,
black, margined with reddish brown and with a small white
pupillate spot situate nearer its hinder extremity, a few scattered
obscure grevish spots near middle of costal area ; tarsi and disk of
sternum brownish ochraceous: structural characters as in genaric
diagnosis,

Long. incl. tegm. 14 mm.

Hab.—Borneo ; Kuching (Hewitt).

Genus SAREBASA, gen. nov,

Head u little longer than breadth between eves, a bent
transverse impression Between the eyes, in front of which are two
prominent ridges gradually directed outwardly, the lateral margins
in front of eyes raised and acute, their apices, with those of the
two central ridges, having the appearance of four short spines in
transverse series ; posteriorly the head is a little narrowed between
the eyes, widened anteriorly and apically subtruncate ; face with
its base projecting above the eves where it is narrowest, and then
gradually widened to a little before clypeus to which it is again
inwardly directed, tricarinate, the central earination straight, the
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lateral carinations parallel to the lateral margins ; clypeus about
as long as face, centrally earinate ; rostrum reaching the posterior
coxae ; pronotum short and broad, strongly narrowed [rom basal
angles (which are subprominent) to between eves, the apical margin
rounded, basal margin truncate, tricarinate on disk, the central
carmnation straight, the two lateral carinations rounded and
mesating in front : mesonotum broad, tricarinate ; femora moder-
ately broad and flattened, beneath strongly, longitudinally ridged ;
anterior tibiz moderately dilated posterior tibie widened from
base to apex which is broad and subtruncate ; two prominent spines,
one near base, the other near apex; basal joint of the posterior
tarsi broadly thickened, longer than romaining joints together;
tegmina more than twice as long as broad, costal margin rounded,
apex broad, truncately rounded, posterior margin widened and
rounded beyond claval apex, costal area obliquely wveined, remain-
ing veins longitudinal, dense and numerous on apical half.

Type 5. celebris, Dist.

Sarebasa celebris, sp. nov. (Pl xi, figs. 11, 11a.)

Vertex pale luteous, the lateral margins in front of eyes with
black ringlets; pronotum fuscous-brown, the anterior and lateral
margins and a series of small spots at basal margin pale luteous;
mesonotum and abdomen above fuscons-brown, the latter with the
spmental margins pale ; face pale luteous, its lateral areas with
transverse black spots, its central area with two transverse black
spots ; clypeus black ; body beneath and legs fuscous-brown or
piceous; sides of face, spots to anterior and intermediate tibie,
the posterior tibize excluding apices and margins of the abdominal
seements beneath, pale luteous ; tegmina pale grevish ochraceous,
transversely shaded with piceous as shown i figure; wings
hyaline, the veins and broad apical and outer margins [uscous;
structural characters as in generic diagnosis.

Long. excl. tegm, g mm. Exp. tegm, 23 mm,

Hab.—Malay Peninsula; Selangor (H. E. Durham ; Brit.

Mus.).

(ienus APIA, cen, nov.

Vertex about aslong as breadth between eyes, the apical
margin rounded and slightly angulated on each side ; face long,
truncate at base, gradually and slightly widened towards clypeus
hefore which it is narrowed on each side; rostrum mutilated in
typical specimen; pronotum short and broad, tricarinate, the
central carination straight, the lateral carinations meeting in front
of it, anteriorly conically produced between the eves; mesonotum
large, broad, tricarinate, the central carination straight, the latlr:ral
carinations oblique; abdomen above centrally ridged, the ridge
appearing dentate by the compression ol the ‘ﬂ!_':ctﬂm_inal segments ;
legs of moderate length and size, anterior tibiz slightly but not
prominently dilated, posterior tibize with two spines somewhat
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close together, a little bevond middle ; tegmina nearly thiree times

as long as broad, the costal area obliquely veined, remaining vena-

tion longitudinal, becoming dense and close towards apical area.
Type A. Iincolata, Dist,

Apia lineolats, sp. nov, (P1, xi, fizs. 10, TO0.)

Head, pronotum and scutellum ochraceous, with longitudinal
piceous lines, five on vertex of which three are discal and two
marginal, ten on pronotum and about the same number on Mesc-
notum ; abdomen dark brownish, the segmental margins picéous |
body beneath and legs ochraceous, face, with the margins  and
seven longitudinal lines, piceous ; legs with piceous longitudinal
lines ; tegmina ochraceous mottled with grevish, costal area Leyond
basal third grevish with eblique fuscous lines, the longest crossing
apical area, two transverse and bent almost parallel with apical
margin, a piceous subapical spot near posterior margin : wings pale
fuliginous, posterior and apical margins broadly fuscous: struc-
tural characters as detailed in generic diagnosis.

Long. excl. tegm. 8 mm. Exp. tegm. 24 mm.

Hab.—Malay Peninsula - Singapore (H. N. Ridlev: Brit.

Mus.).

Genus VARMA.

Varma, Dist., Faun. Brit. Ind. Rhynch., iii, p. 330 (1906).
Type V. fervens, Walk,

Varma obligua, sp. nov. (PL xi, figs. 8, 8a.)

Vertex, pro- and mesonota, face, sternum and legs pale ochra-
ceous ; abdomen brownish ochraceous, above marginally and cen-
trally castaneous; tegmina subhyaline, the costal and apical areas,
claval margins, and an oblique fascia before the apical area dull
ochraceous, above the fascia on costal margin is a small piceous
spot; wings hyaline, the veins and apical area dull ochraceous:
face with the central and lateral carinations robust and much
darker in hue, as is also the central carination to the clypeus,
posterior tibize with two strong spines beyvond middle, precéded hy
a shorter and almost obsolete spine.

Long. excl. tegm. 6 mm. Exp. tegm. 18 mm.
Hab.—Malay Peninsula ; Perak (Doherty).
Genus SERIDA.
Serida, Walk., Journ. Linn. Soc. Lond. Zool., 1, p. 158 (1857).
Type 5. latens, Walk.
Serida balteata, sp. nov.

Vertex, pronotum and mesonotum piceous: basal margin,
central and marginal ridges to vertex, lateral margins, eentral
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carinations and longitudinal lines and spots on each lateral area
of pronotum, central carinations, lateral margins, apex, irregular
fascize on lateral areas and the margins of two small, dark, sub-
apical spots to mesonotum, ochraceous ; face, sternum and legs
ochraceous; a central longitudinal fascia to face and clypeus,
lateral margins of prosternum, a small apical and subapical spot
to femora beneath and a spot behind eyes, black ; abdomen muti-
lated in the two typical specimens now before me ; tegmina hya-
line, the veins, basal third of costal area attached to a transverse
fascia which extends through corium and clavus, large suffusions
on apical area which principally take the form of two transverse
fascime fused internally and forming a large x-shaped spot, apical
margin and posterior claval margin piceous-brown ; wings hyaline,
apical margins broadly piceous-brown ; vertex longer than broad,
the ridges prominent; face sub-angulately broadened beyond
middle,

Long. incl. tegm, IT mim.
Hab.—Cambodia (Mouhot ; Brit. Mus.).

Genus CATARA.

Catara, Walk., Journ. Linn. Soc. Lond. Zool., x, p. 115 (1868).
Type C. subdivisa, Walk,

Calare subdivisa.

Catara subdivisa, Walk., Journ. Linn. Soc. Lond. Zool., x,
p. 115 (1868).

Serida proxima, Walk., loc. cil., p. 183 (1868).

Hab.—Morty Islds ;: Batchian (Doherty).

Catara philippinensis, sp. nov. (Pl xi, figs. 12, 12a.)

Body above and abdomen beneath more or less ferruginous-
brown ; face, sternum and legs brownish ochraceous: tegmina
brownish ochraceous, the base of costal area piceous, remamder of
costal area, the apical area, and two transverse fascie somewhat
at right angles to each other fuscous-brown ; wings hyaline, slightly
fuliginous, the veins fuscous ; vertex broader than long, centrally
and marginally ridged; pronotum narrow, strongly anteriorly
produced in front of eyes, posteriorly deeply angularly sinuate,
all the margins ridged and with a prominent central longitudinal
carination ; mesonotum. long, tricarinate; face elongate, the
margins ridged, centrally longitudinally carinate, its hase con-
derably above eves and truncate, gradually widened towards
clypeus before which it is obliquely turned inwardly ; clypeus short
and centrally carinate; rostrum reaching the posterior coxa;
posterior tarsi with two spines somewhat close together beyond
middle ; tezmina with the costal area obliquely veined, a curved
transverse vein defining a closely longitudinally veined apical area,
beiore which is another series of irregular transverse veins.




1g04. | W. L. Disrast : Rbvnchola Malayvana. 173

Long, excl, tegm. 7 mm. Exp. tegm. 18 mm.

Hab.—Philippine Islds. (C, 8. Banks : Brit. Mus.).

Allied to C. subdivisa, Walk., but differing by the shorter
pronotum, different markings to the tegmina, ete.

Genus JIVATAA,

Jiwatma, Dist., Faun, Brit. Ind. Rhynch., iii, p. 328 (1906).
Twvpe f. metallica, Dist,

Jivatma insignis, sp. nov. (PL xi, figs. g, ga.)

Vertex stramineous, the margins and those of the central
carination brownish : pro- and mesonota ferruginous-brown, the
latter between the carinations piceous ; abdomen ferruginous-brown_
sternum and legs brownish ochraceous ; face and clypeus strami-
neous ; tegmina umber-brown, the costal area with whitish trans-
verse linear spots or stripes, a greyish white patch extending round
costal and apical margins containing five brown streaks, of which
three are outwardly oblique, one inwardly oblique and the fifth
longitudinal, a small black spot near posterior angle ; wings pale
fuliginous, the veins darker; vertex centrally and marginally
carinate ; face tricarinate; clypeus with the central carination fine
but distinct ; rostrum about reaching the posterior cox® : pro- and
mesonota tricarinate ; posterior tibize with three spines, two bevond
middle and one at apex.

Long. excl. tegm. 6 mm. Exp. tegm. 1g mm.

Hab.—Borneo ; Kuching (Hewitt),

Jivatma whiteheadi, sp. nov.

Vertex, pronotum and mesonotum brownish ochraceous,
pronotum and mesonotum with two broad longitudinal piceous
fasciz only separated by the pale central longitudinal carination
and outwardly defined by the lateral carination on each side, on
mesonotum these fascizz do not extend to the posterior apex ;
ahdomen above and beneath more or less piceous ; face, sternum
and legs ochraceous: tegmina pale ochraceous, the costal area
from base to bevond middle more or less greyish subhvaline with
very obscure obliquely transverse ochraceons lines, bevond this
pale area are five greyish subhyaline lines, commencing on costa
and scarcely reaching middle of tegmen, the first three oblique, the
fourth and fifth straightly transverse, the fifth subapical ; proceed-
ing from the outer angle of the posterior margin are two or three
similar but shorter lines, the apical margin is more abscure grevish,
and near the posterior angle is a black faintly ocellate spot out-
wardly margined with reddish ochraceous ; wings pale fuliginous, a
little darker at apex : vertex slightly longer than breadth between
eves, centrally and laterally strongly ridged : face with the angles
before clypeus rather strongly produced, making the breadth
there almost equal to the length.
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Long. excl, tegm. 51 mm. Exp. tegm. 20 mno.
Hab.—Philippine Islds. (Whitehead ; Brit. Mus,).

Genus [orHOPS,

Lophops, Spin., Ann. Soc. Ent. Fr., viii, p. 387 (183g).

Cystinocephala, 5tal, Ofv, Vet.-Ak. Firh., 1853, p. 206.

Gozarta, Walk., Journ. Linn. Soc. Lond. Zool., x, p. 116
(1563).

Type L. servillet, Spin.

Lophops zcbra.

Grozarta zebra, Walk., Journ. Linn, Soc. Lond. Zool., x, p. 1106
| I86S).

Hab.—Malay Archipelago ; Tidor! (Wallace); Aalay Penin-
sula ; Selangor (Durham ; Brit, Mus.).

Fam. CERCDPIDE.I
Sub-fam. Aphrophorin,
Genus PTYELUS,
Ptyelus, 5t. Farg, and Serv., Enc. Meth., x, p. 608 (1825).
Phileenus, Stil, Stett, Ent. Zeit., xxv, p. 66 (1864). _
Amarusa, Walk,, Journ. Linn, Soc. Lond. Zool., 1, p. 166
(1857). _
Type P. flavescens, Fabr.
Piyelus piceus.
Amarusa picea, Walk,, Journ. Linn. Soc. Lond. Zool., i, p. 160
(1857).
Piyelus tenebrifer, Walk., List Hom, Suppl., p. 189 (1858).
Hab.—Borneo.
Genus PLINIAL
Plinia, 5til, Hem. Afr., iv, p. 66 (1860): Id., Berl. Ent.
Zeitschr,, x, p. 384 (1866).
Type P. ampla, Walk.

Plinia pilosa, sp. nov. (PL x, figs. 12, 124.)

Black, thickly brownly pilose, tegmina more thickly and

longly pilose, the hairs being arranged in tufts; vertex distinctly
shorter than proaotum, somewhat conically rounded in front of
eves; face somewhat long and prominent, centrally a little flat-
tened where there is a central longitudinal raised line, the lateral
areas strongly, transversely striate ; clypeus with a central longi-
tudinal raised line which is widened posteriorly but does not reach

apex ; rostrum reaching the intermediate cox : posterior femora

with two strong spines; tezmina very strongly and broadly

wrinkled on the claval area.

I B o misprint in Walker's paper this locality reads © Tidon,"

k
L.
]



1904, ] W. L.:Drsrant: Rhvnchota Malavana. 175

Long. 15 mm,

Hab.—S.-F. Borneo (Doherty : Coll. Dist.).

Allied to P. ampla, Walk., but differing by the shorter vertex,
which in ampla is aslong as the pronotum, very much more
strongly pilose, claval area strongly wrinkled, aud by the absence
of the red margin to vertex as in P, awmpla.

CGrenus Crovia,

Clovia, Stal, Hem. Afr,, iv, p. 75 (18606).
Type C. bigafr | Sien,

Clovia humboldttana, sp. nov. (Pl x, figs. 7, 7a.)

Black or piceous: a central longitudinal stramineous fasein
traversing the vertex, pronotum and scutelluin ; tegmina with six
stramineous spots situate two in clavus—one at base elongate, the
other near middle transversely oblique—and four on coriaceous
area—two near costal margin and two on apical area: [ace and
legs brownish, the posterior legs sometimes piceous ; lateral and
basal margins of face and a longitudinal fascia on each side - of
sternuin, stramineous ; vertex subequal in length to pronotum,
anteriorly somewhat obtusely, roundly, angularly produced, and
with an ohscure, fine, transverse impression on disk ; vertex, prono-
tum and scutellum finely punctate, the pronotum also very finelv
wrinkled ; face flattened though very slightly convex ; posterior
tibiee with two spines ; tegmina densely, finely punectate,

Long. 8 to 9 mm. _

Hab.—New Guinea ; Humboldt Bay (Doherty : Brit. Mus.).

Allied to C. ornata, Walk.

Clovia maresbyensis, sp. nov. (Pl x, figs. 9, 9a.)

Vertex, pronotum and scutellum piceous-hrown ; vertex with
a narrow, black, marginal line in front of eyes, this line inwardly
broadly margined with dull ochraceous : pronotum with a narrow
transverse pale vellow line hbefore middle; face, abdomen
beneath and legs pale castaneous-brown ; sternum piceous ; hasal
and lateral margins of face, a submarginal fascia on each side of
sternum, apex of elypeus, under surfaces and apices of femora and
abdominal segmental margins, ochraceous ; tegmina piceous-hrown,
an oblique spot before middle of c¢lavus not reaching claval suture
and extending over its inner margin a short way into the corium,
dnd two small spots in oblique series on apical area pale ochra-
ceous ; vertex about as long as pronotum, obtusely, angularly
produced anteriorly ; rostrum reaching the intermediate coxze -
vertex, pronotum and scutellum very finely, transversely wrinkled
teginina ohscurely, densely, finelv punctate ; posterior tibiee with
two spines,
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LLong; 11 mm.
Hab,—New Guines ; near Port Moreshy,
Allied to C. .'frr'r'f.‘:'.w‘, Wallk.

Clovia pilosula, sp. nov. (Pl x, figs. 10, 10a.)

Vertex, pronotum and scutellum obscure ochraceous, some-
times brownish : vertex very narrowly margined with black in front
of eves, and with a short, central, transverse, dark line on disk: pro-
potum with six darkly impressed spots near anterior margin, face
and seatellum black : sternum, legs amd abdomen heneath more or
less brownish ochraceous 3 basal and laternl margins of face, and
broad sublateral faseia on each side of sternum, golden vellow ;
apices of posterior tibise and the posterior tarsi piceous tegmina
piceous-brown, pilose ; clavus (excluding apex) obscure ochraceous
. short oblique fascia crossing clavus beyond middle but not ex-
tending to middle of corium, extreme apex of clavus, and an
ablique curved fascia extending from costal margin at commence-
ment of apical area and extending to apex, pale dull ochraceous ;
vertex almost as long as pronotum, obtusely, angularly rounded
anteriorly ; rostrum reaching the intermediate coxge: vertex, pro-
notum aned scutellum very finely wrinkled ; tegmina densely, finely
pilose ; posterior tibize with two spines,

Long. 10} to 12 mm.

Habh,—S.-E. Borneo (Doherty).

Clovia balchifanensis, sp. nov,

Vertex, pronotum and scutellum pale ochraceous, vertex and
pronotum with darker longitudinal lines of which two are central
and procurrent, and on each side of these are one on vertex and
two on pronotum, some linear spots on scutellum (imperfectly seen
in type owing to the specimen being pinned in that locality), body
heneath and legs pale brownish ochraceous : a narrow basal line to
face, apices of tarsi and apices of the posterior tibie black ;
tegmina brownish, pilose, an oblique macular fascia crossing base
of clavus to costal margin before middle, and an obscure discal
oblique suffusion, and two oblique linear spots on apical area—the
uppermost at about one-third from apex and the other on apical
costal margin—pale ochraceous; wvertex a little shorter than
pronotum, obtusely angularly rounded in front ; rostrum reaching
the intermediate coxsze: upper surface more or less shortly, finely
pilose, the tegmina more densely and longly pilose ; posterior tibiwe
with two spines, :

Long. 9 mm.
Hab.—Batchian Island (Doherty).

Clovia signifera.

Perinota signifera, Walk., Journ. Linn. Soc. Lond. Zool., i,
p. 166 (1857).

Hah.—Borneo,
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Clovia expressa.

Perinota expressa, Walk,, Journ, Linn. Soc. Loud. Zool., i,
P 167 {1857).

Hab.—Borneo.

Clovia exclamans,

Pertnoia exclamans, Walk., Journ. Linn. Soc. Lond. Zool,, i,
p. 166 (1857).

Hab.—Borneo,

Clovia ornaia.

Perinota ornata, Walk., Journ. Linn. Soc Lond. Zool,, =,
P. 204 (1800),

Hab.—Dorev, New Guinea.

( ..'II'- fil :v!'l-:'_-'n'l.'.'l i,

Perinota deflexa, Walk | Journ. Linn. Soc. Lond. Zool., x,
p. 205 (186g)."

Hab.—Mwv=ol (Wallace) New  Guinea, Humboldt Bay
(Doherty).

Clovia disjuncin,

Perinoia disjuncle, Walk., Journ. Linn. Soe. Lond. Zool., x,
B 205 | 1800).

Hab.—Dlorey, New Guinea.

Clovia subjuncta.

Perinota subjuncie Walk., Journ. Liun. Soc. Lond. Zool., x,
p. 2G5 (1865).

Perinoia placens, Walk., loc. cit., p. 296.

Var. Perinoia semijunclia, Walk., MS,

Hab.—Philippines ; N. Luzon (Brit. Mus.), Amboina, Aru,
Mysol, Batehian, Morty, New Guinea (Wallace : Brit, Mus.).

Two specimens labelled seamijuncta, Walk., are contained in the
British Museum, but 1 can find no trace of 3 description. It
appears to be a variety of C. subjuncia, Walk., from which it differs
by the following characters in coloration :  The face is ochraceos,
not " black, but with the same straminecous margination:; the
transverse black band to the prenotum is broader © and the apical
pale margin to the tegmina is not continuous to the claval apex,
but termjinates at the inner apical angle,

Clovia furcata, i

Perinota furcata, Walk., Journ. Linn. Soc. Lond. Zool., x,

p. 297 (150g).
© Perinota furcifera, Walk., loc. cit.
Hab.—Sula, Ceram.

| Perincia scparata, Walk. (loc, cil., P. 264), seems, from the description, Lo
be closely allied to this species, but the type is no longer to be found, and under
these circumstances I regard it as a nop-existent species. Kirkaldy (Trans, Ent.
Soc. Lond., 190z, p. 330) comparatively refers to separata, Walk. This may,
perhaps, be a slip of the pen,

-
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Clovia sulfurcata,

Perinota subfurcata, Walk,, Journ, Linn. Soc. Lond. Zool., x,
p. 208 (180g).

Hab.—Gilolo, Ternate (Wallace) ; Batchian {Doherty).

Clovia plena. .

erinofa Pplenn, Walk., Journ. Linn., Soc. Lond. Zool,, x,
1. 208 (1860). ‘

Hab.—Sula.

Clovia lituriplena.

Perinoia lituriplena, Walk., Journ. Linn, Soc. Lond, Zool., x,
p. 296 (186g).

Hab.—Mysol.

Clovia varipes.

Perinota varipes, Walk., Journ. Linn. Seoc. Lond. Zoal., =,
p. 300 (186g). '

Hab.—Batchian,

Clovia conuida.

Piyelus comma, Walk., List. Hom, Suppl., p. 190 (1853).

Hab,—Sumatra.

Clovia transversa.

Perinoia transverse, Walk., Journ, Linn. Soc. Loud. Zool,, x
p. 200 (1804).

Perinoia pustuliceps, Walk,, foc. cil.

Var, Perinoia badia, Walk., loc. cil,

Differs from the typical form by the absence of the luteous

transverse line to the pronotum,

Hab.—Mysol, New Guinea, Aru.

Clovia plenipennis.

Ptyelus plenipennis, Walk., Journ, Linn. Soc. Lond. Zool., x,
p. 293 (1860g).

Ptyelus fronfalis, Walk., loc. cil.

Hab.—New (tainea, Aru.

(renus PHILAGRA.

Chalepus, Walk., List. Hom.,, iii, p. 731 (18571}, non. preeoce.
Philagra, Stl, Trans, Ent. Soc. Lond. (iii), i, p. 503 (1862).
Type P. hastata, Walk.

Philagra cephalica, sp. nov. (PL x, figs. 5, 53, 5b.)

Head, pronotum, scutellum, sternum and legs fuscous-brown,
very finely, greyishly pilose; abdomen above and beneath shining
black - lateral margins of meso- and metasterna broadly ochraceous |
bases of the posterior tibie brownish ochraceous; tegmina pale
castaneous-brown, thickly mottled with obscure, irregular reddish
spots ; wings pale fuliginous, the veins black, the costal area
hyaline ; head longly produced, the vertex more than twice as
long ‘as pronotum, centrally longitadinally fidged, the lateral
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margins also ridged ; pronotum with a central, longitudinal, incised
line on disk, on each side of which, a little before middle, is a dis-
tinct foveate impression ; face with a central longitudinal ridee
rostrum reaching the intermediate coxae ; posterior tibine with two
spines, the basal spine shortest,
Long. excl. tegm. 16 mm. Exp. tegm. 29 mm.
Hab.—Cambodia (Mouhot ; Brit. Mus.).

Phifagra provecta, sp. nov, (Pl xi, figs. 5, 3a, 3h.)

Head above, provnotum and scutellum black, thickly, finely,
shortly, greyishly pilose ; abdomen above and body beneath black
and less pilose ; apex of produced vertex, apex of scutellum, base
of face, lateral margins of sternum, and the leps, brownish
ochraceous ; tegmina brownish ochraceous with piceous suffusions ;
wings hyaline with an ochraceous -tint, the veins brownish
ochraceous ; head about as long as pronotum and seutellum
together, somewhat evenly and parallelly produced from about one-
third in front of eyes, curved upwardly ; three short longitudinal
impressions on anterior area of pronotum ; abdomen above shining
black, the apical area more 1114:1:011;—111-::1.#;1] face finely, tmmvuwl}
wrinkled ; posterior tibim with two prominent spines,

Long. excl. tegm. 12 mm. Exp. tegm. 22 mm.

Hab.—Sangir (Doherty).

Sub-fam. Cercopina.
Genus EOSCARTA.

Foscarla, Bredd., Soc, Ent., xvii, p. 58 (1902).
Type E. -Erurmha. Dist.

Eoscarla rana, sp. nov. (Pl x, figs. 2, 2a.)

Body and legs piceous-black, the upper surface of the abdomen
shining ; almost the posterior half of the pronotum, but not extend-
ing to the lateral angles, flavescent; tegmina flavescent, the basal
third piceous-black ; wings hyaline, the basal area infuscate; face
longitudinally and somewhat broadly sulcate ; vertex about as long
as breadth between eves, rather angularly rounded in front :
pronotum densely, finely punctate and faintly transversely
wrinkled ; scutellum distinctly centrally, roundly foveate; tegmina
somewhat granulosely wrinkled ; posterior tibizz with a somewhat
long spine,

Long. excl. tegm. 6} mm. Lxp. tegm. 18 mm.

Hab Borneo ; huchlng (Hewitt).

Eoscarta mmlﬂmgm::
Piyelus monostigma, Walk., _qurn Linn, See. Lond. Zool., x,

P. 203 (1869). :
Ptyelus impressus, Walk., loc. cif., p. 294.
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Piyeins concolor, Walk., M8,
Hab,—Morty Island, New Cuinea,

The P, concolor, Walk., MS5., is not the species deseribed Liv
Walker under the same name in List Hom., iii, p. 715 (1851), the
latter being a synonvin of Peophiilus costalis, Walk,

In this small species the longitudinal furrow is [requently
indiscernible or almost so in certain specimens,

Fam. JASSID/E.
Sub-fam. Ledrine.
Genus LEDRA,

Ledra, Fabr,  Syst. Rhyng., p. 24 (1803).

Pype L. awrita, Linn,

Ledra muda, sp. nov. (Pl xi, fligs, 4, 4a.)

Ferruginous-brown ; apical area ol head, posterior two-thirds
ol pronotum and basal area of face obscure plumbeous: tegmina
subhvaline, talec-like, the wveins reddish brown. the basal area
reddish brown followed by an obliguely transverse darker fascia -
wings subhivaline and tale-like, the wveins reddish brown: vertex
little more in length than half the hreadth between eves, the disk
finely granulate, coarsely granulate on apieal area and somewhat
coarsely so on lateral marginal areas, centrally longitudinally ridged,
the ocelli a little nearer to each other than to eves, and from each
ocellus there is obliquely directed a short but distinet sharp impres.
sion ; between ocelli and eves is a small but distinet tubercle :
pronotum with a subangulate transverse impression separating the
narrow anterior paler area, the whole surface sparsely granulose,
the granules larger and coarser towards base, on the posterior and
darker area are four longitudinal ridges of which the two central
are more distinet and granulose ; scatellum finely | sparsely granu-
lose, two prominent discal granules nearer to lateral margins than A
to each other ; face hroadly concave ; rostrum reaching intermediate
coxwt ; anterior tibie moderately dilated, the margins longly | thickly
pilose and sparsely granulose benevath, posterior tibiw outwardly |
dilated, shortly, finely, obscurely serrate internally, externally
widened beyond middle, shortly hirsute and with scattered short

spines ; tegmina with the basal opaque area punctate, with a few .
seattered granules and a few obscure pale spots, ' i
Long. excl, tegm. 13 mm. Exp: tegm. 206 mun. [

Halb.—Bomen : Kuching (Hewitt),

Ledra gigantea, sp. nov, (Pl xi, figs. 2, 2a.)

Ferruginous-brown ; tegmina with a piceous spot at inner
margin near apes ; wings subhyaline, tale-like, the veins ferruginouns-
brown; vertex about as long as space between eyes, coarsely
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granulose except on basal area, ocelli a little nearer to each other
than to eves: pronotum not centrally longitudinally ridged,
sparingly coarsely granulate, moderately raised hefore scutellum, the
lateral margins moderately convex and finely dentate ; scutellum
linely punetate, a slight elongate clevation at apex ; face broadly
concave ; rostrum mutilated in typical specimen; anterior tibie
dilated, their outer margins longly pilose ; posterior tibiwe broadly
dilated, their outer margins hirsute, undulatory, dentate, narrow-
ing towards base and apex, sparingly coarsely granulate ; tegmina
with the basal area punctate, with a few scattered granules, more.
abundant on basal third, '

Long. excl. tegm., 2 , 28 mm. Exp. tegm. 46 mm,
Hab.—PBorneo : Matang (Hewitt).
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TELEONEMIA BORMEENSIS,
EQSCARTA RAMA.
TELEOKEMIA *ELEGANTULA
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PHILAGRA CEPHALICA
TELEOMEMIA BIMACULATA
CLOVIA HUMBOLDTIAMNA.
TESSARATOMA HKINTA.
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CLOVIA MORESBYENEIS

PILOSULA
TESBARATOMA HINA
FLINIA PILOSA
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THE GENERIC NAME “INVESTIGATOR ™.
& CORRECTION.

Since the publication of my memoir “° Invesficator sicar s, @
Gephyrean worm hitherto undescribed . the type of a new order '’
(Memoirs of the Indian Musewn, vol, i No. 4, Igog), the [act has
been brought to my uotice that the name. * Investizator ™'
already been appropriated.
the spectes N i
Nemichthys, and be estigator upon the new genus
thus formed (Goode and Bean, Occanic yology, p. 518). It
may be noted that Alesck has not accepted this alteration
(Alcock, Deseriptive Calalooue of the Indian Deep-Sen Fishies.
Caleutta, 18g9). Itis, however, necessary to hnd another name for
the Gephyrean genus Tuvestizator, and T therefore propose the Greek
torm of the same word, namely, Ercuefes.

Thus for Order :IIM'E:QT]':_:.i.TlerEd\-ﬂ read Order ]_':lu':']]h'*‘]ﬂiri-__';’];

has
and Bean in 1895 separated

Aleock, from the genus

for Genus [nvesticator read Cenus Ercuinetes - type Ercuneles
SICArIHs,

CALCUTTA ; E. H., STEWART.
June 5th, 1000.

7



AI1., NOTES ON THE NEUROPTERA
IN THE COLLECTION OF THE
INDIAN MUSEUM.

By Jaues G, NERDHAM,

The observations of the following pages are based on the
study of a large series of miscellaneous Neuroptera belonging to the
Indian Museum, sent to me by the Superintendent, Dir, Annandale,
for study.  With these were sent a considerable number of specimens
from the collection of the Imperial Entomologist, Mr, Maxwell-
Lefroy. Together, these specimens illustrate the greater part of
the deseribed Neuropterous fauna of the Indian empire. ‘L'he
entire. known fauna in the Mantispide was represented : the
smallest proportion of it was present in the Odonata.! This latter
group has been collected a litile more systematically perhaps than
any other, but the specimens reside mainly in the collections of the
European specialists who have deseribed them, or in the British

Mussum,

Ot the true Neuroptera (Neuroptera s. sir.) most of the Indian
forms have been described by three British naturalists - by Francis
Walker, in the Cafalogisc of Newroplerous Iusects of the British
Museun, and in vol, v of the Transactions of the Entomological
Seciety of London; by J. O. Westwood in his Cabinel of Oriental
Entomology ; and by Robert McLachlan in various seattered papers.
Nearly all of Westwood's species are in the collection, including
his Ascalaplius obscurus, a species long considered lost,

The Perlidee of the collection are mostly new to science, which
15 not surprising, since but one species was known from the whole
of India. The Odonata, Ephemeridie, and Myrmeleonide of the
collection are mostly well known, and in the Hemerobiidae, Chryso-
pide, Ascalaphidese, and Perlidie occur the most interesting new
forms and all the new genera. :

In the collection were a few Termites which, for want of any
knowledge of the group, I was com pelled to return unnamed,  And
likewise, not knowing the Trichoptera, with Dr. Annandale’s con-
seut, I turned them over to Dr, C. Betten for study, and his report
on them follows further on (p. 231). I have to express my grati-
tude to Dr. Annandale for his patience in waiting through the

! By far the greater part of the collection of the Indian Museum was named
soine vears ago Ly thelate Baron de Sélys Longehamps, and therefore was not sent
to Prof. Needham.—N. A unandale,
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delays of sickness and change of location for the return of the
specimens, and for this report upon thens,

PERLID.E,

‘T'his is the most neglected of all the neuropteroid groups of
the Indian fauna. Hitherto, apparently, there has been but one
species of stone-fly described from the whole ol India, and that
one very imperfectly. It is the Perla duvancelii of Pictet, known
hitherto from a single specimen in the Museum of Paris. It is
represented in the present collection by two male specimens, and
with it are six other undeseribed species. One of these is
represented by a mere fragment: the other five are described
lerewith. ‘Three are referred to Perla (s. lal.), one cach to Neoperla
and Lewctra, and one represents a new and very interesting genus
with hairy eyes and greatly reduced labial palpi.

Perla benigna, sp, nov.

One male. Sikhim, E. Himalavas (Reg. No, *%%).

Length 12 mm., with sete 5 mnl. or more additional, the tips
perhaps broken, Expanse of wings 30 mm.

A brownish species with conspicuous yellow costal border to
the fore wings. Head wider than the prothorax, and closely
inserted into its flaring front end. Prothorax wider anteriorly,
with rather straight fore border aund sharp angles: hind angles
more or less obtuse. Head blackish above, with an open W-mark
directed backwards between the antenna, the middle point of the
W resting on the middle ocellus. Tubercles of the vertex vellow,
Antennz brown, the sides of the basal segment darker.

Prothoracic disc minutely pubescent, scarcely rugulose, fuscous
in colour with a vellowish median line that is dilated anteriorly
and runs out narrowly along the front border. Meso- and meta-
thorax brown above and below and paler across the ends and along
the sides. Abdomen yellowish, the three apical segments slightly
darker, Legs vellow at the base, including two-thirds of the
femora; bevond this brown. Setw fuscous, concolourous, with
dense pubescence and numerous stouter hairs ; 15 segments present,
measuring 5 mm., wings (pl. xix, fig. 1) brown, with a yellow costal
band that is delimited behind by the main stem of the radial vein,
except towards the base where it is a little wider ; the veins in the
vellow band are very indistinct. The venation is shown in plate
xix, fig. I.

The ninth segment of the abdomen (pl. xix, fig. 3) of the male
is narrow upon the dorsal side and very wide below, On the mid-
dotsal line (pl. xix, fig. 2) it is produced backward in a thin, flat,
bifid triangular process. On the wventral side it is prolonged
greatly, and upturned to enclose the tip of the abdomen. The
upturned end is squarely truncated and margined with a rim-like
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caring, beneath which is a conspicuous round callosity or tuberele,
directed posteriorly, On the sloping sides of the apical margin of
the ninth segment is another low carina which is decurrent at its
junction with the posterior rim just deseribed. The tenth segment
is narrow and is mostly included. A pair of hooks arise [rom the
mner side of the setm, curving dorsally and then forward, with
their tips opposed to the bifid dorsal process of the ninth segment
(pl. xix, figs. 2, 3 and 4).

This is the largest species in the collection and it is doubtless
in life a rather handsome insect. It combines characters of the
American genus Acroncuria with those of I *erla, and will doubtless
eventually be removed to a new genus,

Perla fone, sp. nov,

Eight males and five females, Kulu, W. Himalayas (Reg.
Nos, 528 dAuas 2sa0  ssa0) aleo one of more recent collection by
Dr. Annandale from Kurseong, probably of the same species,
although the sides of the prothorax appear to be more convergent
behind and the spot on the top of the head is more extensive. A
specimen labelled Kurseong, E. Himalayas (Reg. No. 1{i%), also
appears to be the same,

An obscure brownish species, with scanty and indistinet mark-
ings. Length of male 11 to 15 mm., antennze 8 nun. and setwe 5 to
6 mm. additional, and expanse of wings 33—35 mm. Length of
female 15 mm. and expanse of wings 43—45 mm.

Head vellowish, with a diffuse fuscous spot between the ocelli
(in the unnumbered specimen mentioned above, overspreading the
ocelli in an obscure quadrate path). Antennm fuscous. Body
nearly uniform brownish. Legs yvellowish brown, somewhat darker
on the knees and tarsi. Wings subhyaline, with veins obscurely
fuscous. Setm yellowish.

The ninth abdominal segment is extended beneath posteriorly
i a long scoop-shaped prolongation, which covers only the lower
third of the end of the ahdonien, Externally it is regularly
convex and smooth without callosity, but with a more or less
thickened rim across the upturned margin, The tenth segment is
included below, but exposed and hifid above, divided into two high
prominences, that are at first erect and then suddenly bent forward,
ending in obtuse points, parallel and closely approximated (pl, xix,
fig.5). The eighth ventral abdominal segment in the female is pro-
longed posteriorly on the ventral side in an obtusely triangular flap
nearly as wide as the abdomen.

This is the most abundantly represented species in the collec-
tion, and it is a typical Perla.

The eggs of this species as they appear when removed from
the ovary are roundish oval with a revolute strongly chitinized
collar at the micropylar end: the margins of the collar are lobed
and fimbriate (pl. xix, figs. 6 and 7). The surface of the shell is
pitted all over with little round shaliow depressions,
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Perla cymbele, sp. nov.

A single female specimen from Pharping, Nepal, altitude cirea
= 000 feet (R. Hodgart, October 1907).

Very similar to the preceding species ;o little smaller. Tength

2 mm, Expanse of wings 32 mm,

Brown, Head pale brownish, with a broad diffuse transverse
hand of darker hrown between the eyes and covering the ocelli.
Ocelli equidistant from cach other and from the eyes, the anterior
acellus one-half smaller than theothers. The elevated antero-lateral
margins of the frons have a blackish tinge,

The prothorax is wider than the head. Iis fore border is
straight or slightly bisinuate, the anterior angles are slightly acute,
the sides are slichtly convex apd convergent posteriorly to
the slightly obtuse hind angles. There is a fine black transverse
carina on the disc closely paralleling the front margin, joined in the
rear by a similar mid-dorsal narrow black line. On the sides of the
disc are some low obscure rugosities. The meso- and metathorax
and the basal segments of the abdomen are vellowish brown. Legs
vellowish brown, slightly darker on the tarsi. Wings smoky
hyaline. Antennwe and sete broken.

The posterior ventral prolongation of the eighth abdominal
segment is slightly narrower than in P, {one, and distinetly bifid at
the tip. It is thin and transparent, and not easy to see in dried
specimens,

The eggs of this species are very different from those of P. fone,
being clongate oval, or slightly narrowed to the micropylar end.
They are deeply pitted all over the opposite end. The chitinised
rim about the micropyle is low and smooth, and not revolute,

Neoperla indica, sp. nov.

Three males and five females, Kulu, W. Himalayas (Reg
Nos. "pt aman  smas) A vellowish speécies near Perla luteola,
Burm., and Neoperla pilosella, Klp., from Java. Length of male
about 7 mm., expanse of wings 21 mm. Length of female about
[0 mm., expanse 28 mm.

Colour brownish vellow, darker above on the head and pro-
thorax, paler beneath and on all the appendages. Antennze long,
somewhat paler towards the base, and clothed throughout with close
pubescence, as are the long yellow palpi. Head without distinguish-
able colour pattern, with a diffuse darker area on the dise and
darker pigmentation around eyes and ocelli. Each of the two
ocelli is separated from the other by about its own diameter.

Prothorax straight margined in front, slightly narrowed on
the convex sides posteriorly in the male, but not perceptibly
narrowed in the female, its disc sub-rugulose, and with a fine brown
mid-dorsal line, and a similar line on each lateral margin. Legs
vellow: only the claws brownish, Wings (pl. xx, fiz. 1) yvellowish,
veins darker. Setz and abdomen yellow, the former clothed with
short pubescence,
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The seventh abdominal segment of the male bears a mid-dorsal
backwardly directed conical prominence with roughened tip, and
the eighth segment bears a somewhat similar process that is, how-
ever, ante-apical, thin and flat and squarely truncated on the tip
(pl. xx, fig. 2). The ninth segment is moderately produced on the
lower side and upturned so as to cover a litt'e of the apex of the
abdomen, and bears on its dorsal side a pair of roughened promi-
nences, between which rest the tips of the longer prominences of
the divided tenth segment. ‘These latter are long-conic, directed
forwards and convergent at tips.

The eighth segment of the female is apparently scarcely pro-
duced posteriorly on the ventral side, but straight margined, the
thin edge of the sternite that covers the openings of the oviducts
being very difficult to see.

Perla duvancelt, Pictet,

Hist. Nat. Névr., Perlides, pp. 258-9, pl. xxvii, figs. 1-2, 1841

Two males in the collection of the Museum from Kulu (Reg.
Nos, **+57).  These specimens were pinned, and old, and badly
shrivelled, but when boiled in KHO the essential characters became
readily apparent. Both agree in size with Pictet's brief deserip-
tion, and one of them showed enough of colour pattern for com-
parisomn.

Length about 11 mm., with antenn® 5 mm. and setz 3 mm,
additional. Expanse of wings 25 mm., There are two minute
ocelli wide apart upon the disc of the head: the antenne and setw
are vellow, and pubescent, with hairs of the same tawny colour.
The prothorax is narrower than the head, and is transversely oval
in form, with all the angles rounded off, the hind angles a little
more broadly rounded. ‘The wings are vellowish, with weak vena-
tion, especially indistinct along the costal margin (pl. xix, fig. 11).

The ninth abdominal segment of the male (pl. xix, figs. 12—14)
is very peculiar, Its posterior prolongation on the ventral side is
short, not upturned around the end of the abdomen, and before it
on the middle of the segment is a low, broad, hairy elevation bearing
a membranous penis at its tip. The tenth segment is annular and
exposed, one-third as long as the ninth ; from its hind margin on the
dorsal side there grows out posteriorly a short stout downwardly
directed spine. To this spine are opposed two claw-like upcurved
hooks that arise from the inner side of the base of the setz.

I confess to much pleasure in identifying this species, which
has stood for more than half a century as the only representative
of this family known from India. It is destined ultimately to bear
another generic name,

CRYPTOPERLA, gen. Nov.
Eyes hairy; labial palpi greatly reduced; face vertical with

high frontal ridge ; venation as shown in pl. xix, fig. 15. Other-
wise much like Neoperla.
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Type, the following species:
Cryploperla forva, sp. nov,
(Pl xix, figs. 15—21.)

A single female specimen from Kulu, W. Himalayas (Reg.
Mo, L8828,

Length g mm,, and antenne 7 mm. additional ; sete wanting.

Colour nearly uniform pale yellowish brown, a little paler
beneath and on the setie and bases of legs. Head very flat above,
its disc margined anteriorly by an irregularly semicircular elevated
margin, which overhangs the base of the antennse, and beneath
which the face is vertical. Ocelli apparently two but very obscure.
Antenna with the obliquely conic sécond segment set at an angle
upon the stout basal segment ; there appears considerable irregu-
larity in the slenderer segments immediately following; there are
forty or more segments in all. Maxilla with palpus of normal
length, but the labium with greatly abbreviated palpi having the
terminal segment conically pointed (pl. xix, fig. 21).

The wings are subliyaline, slightly darker on the costal
margin, especially in the stigmatic region: the venation is shown
in pl. xix, fig. 15.

The eighth segment of the female is remarkably produced on its
ventral side in an enormous scoop-shaped concave plate, widely
truncated acrgss the end, and covering the entire tip of the abdo-
men ventrally. Its lateral margins spring from the middle of the
sides of segment g (pl. xix, fig. 1a).

Leuctra indica, sp. nov,

Three specimens from Upper Assam (Reg. Nos, ', '3

£ ]
348y

Length of body 4 to 5 mm. and antenns of equal length;
expanse of wings of male 11 to 12 mm,

Colour brown, the legs, the under side of the body, the bhase of
the antenng and the middle of the abdomen, paler. Wings fumose
with brown veins, Venation shown in figure 3 of pl. xx. The end
segments of the abdomen are of a darker brown, The male append-
ages are shown in dorsal and lateral views in figures 4 and 35 of
plate xx,

ODONATA.

The collection in this order consists almost entirely of well
known representatives of the Indian fauna, and a list of it would
add little to present knowledge. A single Gomphidia T-wigrim in
the Lefroy collection is the only Gomphine in the lot. Apart from
some of the smaller Agrionin, which T may take occasion to report
on later, the most interesting specimens of the order were three
species collected rather recently by Dr. Annandale. Two of these
were from Bhim Tal, Kumaon; a fine pair of Anofogaster basalis,




oo, | J. G. NuEpitas; Nofes on the Newroptera, 01

Sél,, and several of hoth sexes of the elegant Megalestes major, Sél,
both colleeted on the 22ud of September 1906,  The other one of
the three is Bayadera hvalina, S¢lys, represented by hoth sexes,
from Kurseong, B, Himalavas, 5,000 ft.

EPHEMERID.I,

The mavilies of the collection were, as is always the case with
pinned specimens, in rather dilapidated condition, and not all are
determinable. There appear to be about nine species, as
follows :—

Palingenia sp. ? perhaps P. robusta, Etn.—In absence of figures
of the male genitalia, T am unable to he sure about the identity
of these specimens; all are in bad condition, more or less teneral,
and with crumpled wings. The species will be recognized by the
male forceps figured herewith (pl. xx, fie. &), which is different
from the forceps of any species that has been figured hitherto.
It belongs to the subgenus Awnagenesia. (The specimens are from
Seistan, Persia —N, .)

There are three nymphs of some species of Palingenia
collected by Dr. Annandale at Matiana, Simla hills, and sent to me
in aleohol,

- Lphemera sp.—A series of specimens in the Lefroy collection
from Pusa, Bengal, that at present I do not feel qualified to
name; the forceps limb of the male is shown in pl. xx, fig. 9.

The genus Epeorus is represented by a fragment of a female
sub-imago without locality label.

Chleon marginata, Hagen.—This species and the following
one, hitherto known only from Ceylon, are represented in the
collection by a series of both pinned and alcoholic specimens.
The specimens are from Calcutta, and from Rajshahi, E. Bengal, in
February and December; from Sylhet in November and December :
sub-imagos and cast sub-imaginal skins are included in the alcoholic
material from Rajshahi, where the skins ‘‘were found on the
walls of a room of a house some distance from water.”

Chigon bimaculatum, Etn.—This species was found with the
preceding by Dr. Annandale at Rajshahi, E. Bengal. The wings
of the male are quite hyaline, and thereiore I think it is a female
that is meant where male is stated in Eaton’s Monographic Revi-
ston of Ephemeride ; with that adjustment the agreement of these
specimens with those described from Ceylon (p. 182), save for an
unnoticed brown spot before the apex of the hind femur, appears
to be complete. I figure on pl. xx, fiz. 6, the wing of the
female, and on pl. xx, fig. 10, the forceps limb of the male.

There are three small nymphs in aleohol which might belong,
so far as I can see, to either one of the two preceding species,

Cenis  perpusilla, Walk.—Specimens, bhoth pinned and
alcoholic from Rajshahi, appear to agree with this insufficiently
known species, which was described from Ceylon. It may he
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further described from material carefully preserved by Dr,
Aunnandale, as follows:—

Length of male 35 mumn,, with setwe 1t mm, additional.
Length of female about 4 mm,, with setie 35 to ) mm. additional.
Expanse of wings g mni.

White, with narrow lines of sooty black across the top of the
head between the eves, and on the sides of the prothorax, and on
the humeri of the mesothorax and across the apex of the meta-
thorax, and across the apical dorsal margins of the abdominal
segments. The black is a little more pronounced towards the
sides of the segments and towards the apex of the abdomen.
Mesothorax pale brown above with a narrow paler median line,
Wings whitish, with the usual purplish costal band, whose extent
is indicated in pl. xx, fig. 7.

The nvmphs of two additional species, also collected by
Dr. Annandale, at Matiana, Simla district, W, Himalayas (8 ooo
ft.), are worthy of mention, since they are all that are known of
two species representing other genera in India, The first of these
is a single grown nvmph (length 8 mm.) of a species of Leplo-
fhlebia, a genus hitherto unreported from India. The coloration
is dark olivaceous above and yvellowish below (perhaps greenish in
life). The sete are broken off. ‘T'he side margins of the abdominal
segments are narrowly yellow above, and there is a pair of small
oblique submedian dots on the dorsum of each segment.

There are also two nyvimnphs, of a species of Heptagenia (s. lal.),
from a small stream at Matiana, which differ from all known
nymphs of that genus in the possession of a series of mid-dorsal
abdominal hooks or triangular teeth, one terminating the mid-dorsal
keel on each segment from the first to the ninth, successively
smaller on the eighth and ninth segments. These are pale smooth
nymphs, the larger of which measures 12 mm. in length of body.
There is a conspicuous black spot on the humeral cross-vein in the
nymphal wing which may be carried over in the adult.

PSOCID/E.

This family is represented in the collections before me by half
a dozen species, three of which are well known, one of which is un-
determinable, and the other two of which are new, Unfortunately,
while the well-known sp-cies are represented by excellent series of
specimens, the new ones are not, and are therefore left unnamed.

Psocus taprobenes, Hagen.—The Museum specimens of this
handsome species are from Caleutta, Munshibazar (8. Sylhet) and
Upper Assam, and those in the Lefroy collection are from Rungpore
(Eastern Bengal and Assam), from Dacea, and from Pusa, Bengal.

Cerafipsocus subcostalis, Enderlein, is represented by a single
specimen in the Museum collection from Upper Assam,

Myopsocus griseipennis, Mcl,.—About a dozen specimens col-
lected by Dr. Annandale at Bhim Tal, Kumaon (alt. 4,500 ft.), W.
Himalayas, in September 1906,
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Myopsocus sp. A.—A\ species very similar to the preceding, with
an expanse of wing of 13 mm., and in coloration much less densely
marmorate on the wings; sticma vellow, and basal cells of the wing
and a space before the cubital vein more or less hyaline.  Speci-
mens from Upper Assam.

Ceratipsocns sp. B.—This is a smaller species (expanse of wings
8 mm.) with wings clouded rather than marmorate, and with an
equal distribution of the clouds all over them : weins alternately
white and black., Specimens from UTpper Assam.

Epipsocus sp. (1).—Specimens in the Lefroy collection from
Pusa, Bengal.

EMBIID.E.

I have spent much time over the three or [our species of this
family represented in the collection, with not very satisfactory
results. Ithink Ihaveidentified £. saunderst, Westwood (from Surat,
Bombay Presidency, *° at light™; Pusa collection), and E. michaeli !
McLachlan, but what the third species that is represented by a
single ma'e specimen from Pamben, Rameswarem Island, Palk
Straits, 5. India, is, and whether described or not, I am unable to
sayv. It is hard to pick out distinctive characters from bare descrip-
tions. But my figures of the male abdominal appendages on
pl xx, figs. 11—13, will enable anvone who comes after me to be
certain as to what species 1 had before me. The third species,
near . farfara, Saussure, but with complete venation, 24-jointed
antennze, and an expanse of 17 mm,, 1s perhaps the same as the
large black wingless females in the Lefroy collection.

SIALIDA.
Corydalis territans, sp. nov,

One female from Sikkim, E. Himalayas {Reg. No. #424),

Length of body 40 mm. (probably considerably more in life
for the abdomen is shrunken). Expanse of wings 136 mm. Head
entirely rufous. Mandibles black. Antenna:z broken, onlv two
basal segments present ; these are rufous at ends and broadly ringed
with jet black between. The elevated rim of the vertex at the
inner side of the antennw is edged with black, as are the three
close-set ocelli internally, Diisc of the head rugulose, without
colour pattern. The lateral margins of the hind angles of the head
are thin and flat and minutely serrulate on their flaring border,
produced behind into the usual sharp spine, and in this species
ending anteriorly in a second thin flat triangular spine or tooth
just behind the eve, while the tooth which in other Oriental species
of this genus lies nearer the top of the head, is in this species
wanting.

! Males of this species are often found in Caleutta at night on whitewashed
walls illominated by lamps, both outside and in honses.—N. A,



0| Records of the Indian Musciim, [Vor. IIT,

Prothorax slichtly longer than wide (length 7 mm., width
6 mm.), red and fnely transversely rugulose above, with a long
black lateral stripe each side, more or less tending to be broken into
three spots. Second and third thoracic segments and abhdomen of
a sordid reddish fulvous,

Wings fumose, with partly hyaline cells between the brown-
bordered costal cross-veins and with two conspicuous hyaline bars
across the dise, bordered by areas of darker brown. These hyaline
hars cross the area traversed by the radial, median and cubital
veins; the proximal bar is at the level of the base of the radial
sector and the second at the level of the first fork of the sector.
On the proximal side of the first bar three basal cells are more or
less hivaline, and on the distal side of the second bar are [our small
hyaline spots in the next adjacent cells, the two anterior guadrate,
the two posterior smaller, linear, the three posterior, in line, and
out of line with the first.

Hind wing without hyaline spots, with veins of darker brown
all around the wing-margin.

Legs rufous beneath and basally, blackish superiorly and to-
wards the apex. The fore femora are darker than the others.

The three Oriental species now made known in the genus,
which was so long supposed to be strictly American, may be
separated as follows:—

a. Two teeth on the lateral mar-
gin of the head, and none
on the convex surface above
the hind angle: head red .. ferrifans, Ndm.
an. One tooth on the lateral mar-
gin at the hind angle of the
head on each side, and one
above this on the convex
surface. Head bicoloured.
b, The darkest markings of the
fore wings comprised in a
wide costal strip .. .. asiatica, Hardwicke, W.
China,
b, Darkest markings of the fore
wings are upon the cross-
veins of the wing disc .. orfenlalis, MecL., Naga
Hills, Assam,

There remains also a fourth species, mentioned by McLachlan
in the Transactions of the Entomological Sociely of London for 1896,
p. 283, but not described, from Assam, which agrees with asialica
and orfentalis in the conformation of the hind angles of the head, and
not at all with ferrifans. Probably good specimens of this species

will yet be found.

] Of other Sialidee, the collection includes four species of Nenro-
mus and one of Chauliodes :— Neuromus latratus from Shillong, Khasi
Hills, Assam; N. infectus, McL., from Sikkim; N, decemmaculatus.

b
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Wik, from the N. Khasi Hills (Godwin-Awsten) ; and N. maculipennis,
Gray, from the same locality. The Chawliodes is Ch. simplex,
Walker, likewise from the N. Khasi Hills (Godwin-Austen).

MANTISPIDA.

All the members of this family that have hitherto been reported
from Iudia are represented in the Museum collection.

Mantispa nodosa, Westwood.—There is a single broken speci-
men of this huge species from the Domdami Vallew, N. Assam
(Reg, No, 21§)

Mantispa rugicollis, Navas.—Of this species, recently described
from the Himalayas, there is a single good specimen from Sikkim
(Reg. No. "{i*). Another wingless fragment, apparently similar,
is from Upper Assam (Reg, No, 2258,

M antispa quadrituberculata, Westwood.—There is a series of this
handsome species [rom Kulu, W. Himalayas (Reg. Nos, *421, 2223
t854), and Sibsagar, Assam (S, E. Peal).

Mantispa lineolala, Westwood.—From Kulu, W. Himalayas
(Reg. Nos. 2%ks, sa1s aiasy

Mantispa indica, Westwood.—Kangra Valley, W, Himalayas,
},500 ft.,, November 1899 (Dudgeon); Sikkim; Upper Assam;
Caleutta (Reg. No, L431).

Ei

PANORPIDA.

Four species representing this family are in the collection
before me, two that have long been known, and two that are new
to science.

Panorpa furcala, Hardwicke.—Soondrijal, Nepal (Hodgari,
October, 1907) (Reg. No. *{{"), three females. There is also a single
pale specimen that shows hardly more of coloration on the wings
than the furcate middle band; I think it is a teneral specimen of
the same species.

Panorpa appendiculata, Westwood. —This species is represented
by four females in the Lefroy collection, from Igatpuri, Bombay.

Panorpa fencstrata, sp. nov.
(Pl. xxi, figs. 13—15.)

Upper Assam (Reg. Nos, 1372 13z1e 2034

Length of body 15 mm. Antennse 11 mm. Rostrum 4 mm,
Expanse of wings 28 mm.

Colour black, paler beneath and rufescent on the basal segment
of the antennze, on the hind angles of all the thoracic segments and
on the sides of the rostrum. The last three abdominal segments of
the male, wholly rufous,

Wings bicoloured, the hasal half mainly hyaline, with two
diffuse basal spots on the fore wings only, and just before the

k
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middle with a broad transverse bar, broadly bifurcated in front,
the arms of the fork surrounding a round hvaline spot on the costa,
Apical half of the wings brown, inclosing a large transverse oval
hyaline spot behind the stigma, and a smaller more proximal spot
on the hind margin. The subecostal vein is confluent with the
costal far before the stigma, and the upper division of the radial
sector is three times forked. The abdominal appendages of the
male are as shown in pl. xxi, figs, 13—15.

Panorpa sordida, sp. nov,
(P1. xxi, figs, 16, 17.)

One male and two females, 64, 65 and 66, Pusa collection, from
Khasi Hills, Assam (May), ¢. 5,000 ft., in wooded spots,

A pale brownish species with smoky hyaline, nearly concolorous
wings.

Length, male 11 mm,, female 10 mm. Antennz of female
1o mm. Expanse of wings 22 mm,

Pale fuscous, the second and third thoracic segments fulvous,
diffusely phalerate with blackish on all sutures. DBase of antennse
tawny vellow. Legs of the same colour, the tips of the femora,
tibize and tarsi brownish. Terminal segments of the abdomen in
the male, tawny.

Wings smoky hyaline with brown veins, unmarked in the male
and in one female, in the other female showing two brownish
bands; the first a diffuse cross-baud just beyond the middle of the
wing, bifurcated and obsolescent behind, and an oblique apical
spot beyond the stigma extending but little upon the hind margin
bevond the apex. The sub-costal vein joins the costa at the level
of the stigma, and the anterior division of the radial sector is twice
forked, The ahdominal appendages of the male are as shown in
pl. xxi, figs, 16, 17.

NEMOPTERIDE.

Croce filipennis, West.—Specimens from Calcutta and from
Katihar, Purneah District (C. A. Paiva); and in the Lefroy collec-
tion from Surat and Igatpuri, Bombay., [Common in Lower
Bengal in March and April.—N. 4.]

Croce capillaris, Klug.—Bushire, Persian Gulf (W. D. Cum-
ming). One specimen.

Halter halterata, Forsk.—A series of specimens from N, Balu-
chistan (Dr. Maynard).

ASCALAPHIDE.

In the collections hefore me are all the Indian genera of this
family save only dscalaphodes, and also two new genera, deseribed
below. One of these is founded on the long-lost Ascalaphus obscurus
of Westwood, while the other is represented by a new species,
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HOLOPHTHALMI,

fdricerus decrepitus, Walk.—Two specimens, Delira Dun, base
of W. Himalavas, United Provinces, and the N.-E. Frontier of
India (Goduin-Ausien).

ABRONIUS, geil. 10v,

Eves undivided, body hairy, wings widest just before the
middle, the front wings broader than the hind, and with a basal
tooth that is penetrated by a branching vein: the area included in
the cubital fork is wider than the area that lies in front of the
cubital vein. The oblique vein that indicates the base of the hinder
branch of the median vein is in the fore wing situated just before
the base of the radial sector and just bevond the cubital fork. The

ITIEERIN
S PECIESARN
asalifiasses

FiG, 1.—Wings of Abronins cangseens, Ndm,

tibial spurs are as long as the three basal segments of the tarsus,
the four basal segments are subequal and together hardly as long
as the fifth, or as long as the claws.

Type, the following species :—

Abronius canescens, sp. nov.

A single incomplete specimen in the Indian Museum collection
from Quetta, Baluchistan (Webl-Ware) (Reg. No. 2%27).

_ Expanse of wings 54 mm. A pale greyish and tawny species
with hoary vestiture. Face vellow, clothed with brown-tipped hairs,
and with a tuft of longer whitish hairs arising between the bases of
the antennm. Behind the head several erect fringes of stiff hairs
arise in transverse lines from the front of the thorax. Wings
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hvaline with brown cross-veins, stigma yellow, diffuse, but con-
spicuous. Fore and hind wings of nearly uun kn"th but the hind
wing somewhat narrower.  In the cubito-anal loop of the fore wings
there is but one cross-vein beyond the level of the cubital fork.
Legs yellow, with hoary hairs intermixed with slender black spines,
Abdomen wanting,

I judge from the description that the (?) Idricerus albardanus
of McLachlan from Mesopotamia, belongs also to this genus.

SCHIZOPHTHALMI.

Osgcogaster segmentator, West.—Seven specimens, males and
females, in 1.i|l._ "n[11-:_11|u uuihmun from [\Lllll W, Himalayas (Reg.
NMos, #3081 sase sasl onne afay AfaR  4RAL) and one from Aunds,
W. I—Ilnml'u as Ll{n_'* '\u 3

Ogcogaster tesselatus, West.—One specimen in the Lefroy col-
lection from Rawalpindi, Punjab, and one from Sirsiah, Bengal.

Acheron  longus, Walk.—A number of specimens, mostly
females, from Upper Assam ; Sibsagar, Assam (male}; Arrakan and
laun Burma. [Also two’ specimens from Buxa, Bhutan frontier,

. Bengal, determined by de Sélys.—N. 4.]

Hybris angulatus, West.—Several specimens (I cannot be quite
sure about 1.hl._ [L]]i"lil._“'- which are still best determined by associa-
tion with their 111:11x:-} from Johore, Malay Peninsula (/. Wood-
Mason); Tavoy, Lower Burma (Reg. No. *'/"); Sibsagar, Assam
(5. E. Peal); and Calcutta,

Hybris javanus, Burm.—Two males, both broken specimens,
from Karachi, W, India (Cumming).

Glypiobasis dentifer, West.—One male, Delira Dun, base of
W. Himalayas, October 14th (Reg. No. *7i%).

Sz}bf:.faurm. nimins, Walk.—One broken female specimen from
Puza, Bengal (Lefroy ﬂliln.'-’bﬁ'l'l!ﬂ”}

Helicomitus sp. ?—A number of specimens, all females and
therefore undeterminable (with our present knowledge of this
=th111‘~,‘| from Barso#, Purneah District, N, Bengal, and from Calcutta,
in the Museum LnllLLtluu and from Pusa and Mohanpore, Hs_up.l
in the Lefroy collection.

STYLONOTUS, gen. nov.

Superior and inferior divisions of the eyes subequal.  Club of
antennze short, obconie. Wings narrow, with their front and
hind margins parallel for most of their length, fore wings much
longer than the hind, meshwork open. Hind angleof the fore wing
without tooth or conspicuous angulation, the radial sector five or
six times forked , the median vein apparently simple, there beinL no
Dbhqut_ vein to indicate the base of a posterior branch; stigma
conspicuous, The third segment of the abdomen bears a con-
spicuous dorsal process, longer than the segment.

Type, S. Ascalaphus obscurus, West.
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Stvlonotues obscterns, Westw,

Melachlan refers to this (Trans. £nd. Soe. London for
1801, p. 513) as a lost species. 1L is represented in the collection
belore me by one male and four female specimens. Evidently
Westwood knew only the female, for he could not have missed
deseribing the extraordinary process that arises from the back of
the male abdomen, The females agree well with his deseription,
not all of them, however, showing clearly the velvety black lines
on sides of the basal abdominal segpments: but some of them
show these lines finely. The male may be described as follows :—

Length 26 mm. Antemue 16 mm. Expanse of wings 55 nun,
Length of fore wing 23 mm., of hind wing 1g mm. Brownish,

e

Fic. 2.—Wings of Siylonstus obscurns, Westw,

more or less hairy about the face, the sides of the thorax and the

- base and apex of the abdomen a vertical line of shining yellowish

brown on the cheeks next the eyves; vertex tipped with long
erect vellowish hairs. Rear of head smooth, shining, black on its
lower half, yellow on the upper, with a transverse black line
each side traversing the yellow area. Legs vellowish, Wings
hyaline with clear reddish-hrown wveins and a reddish stigma that
covers about four cells. Abdomen brown, paler at base, where
encircled with long whitish hairs; the third segment bears a long
apical stylus twice as long as the segment, clothed beneath its
obtuse tip with short dense black pubescence. Terminal abdom-
inal appendages short and concealed by the apical hairs. The
single male specimen is from Kulu, W. Himalayas (Reg. No. *%**).
There are two females from the same locality and two
from Mundi, Kangra district, W. Himalayas (3,200 ft.) (Reg.
Nos; &480. REga)
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MYRMELEONID,

The Myrmeleonidee of the collection sent me are a most
showy and interesting lot; among them are represented a consi-
derable proportion of the described regional forms. The list is
as follows:—

Stiphronenra inclusa, Walk.—Sikkim, I Himalayas. One
specimen.

[There is also a specimen in the collection from Upper
Burma.—N. A4.]

Stenares improbus, Walk.—Bangalore, 5. India (Cameron).
One specimen,

Palpares tligroides, Walk.—Dalkhola, Purneah District, N.
Bengal (C. o. Paive). One specimen,

Palpares confrarins, Walk.—One in the Lelroy ¢ llection from
Mussoorie, United Provinces, and one in the Museum collection
from Khurda, Orissa, 23-iii-84 (1. €. Tevior) (Reg. No. "10%).

Palparecs infimus, Fabr.—One specimen in the Lelroy collec-

tion from Bulsar, Bombay Presidency.

Palpares pardus, Rbr—A number of specimens of this hand-
some and very variable species in the collection of the Museum
from Dehra Dun, base of W. Himalavas, October 1goo, from
Ehurda, Orissa (IV. C. Taylor), and fromm Bangalore, S. India
(Cameron) [also from Rampur Haut, Benzal, *‘ common in railway
carriages at light,”’ 1o-x-1907 (Paiva)—N. 4.], and in the Lefroy
collection from Surat, Bombay, and from Pusa, Bengal.

Palpares sp.?—Perhaps a variety of the preceding, in the
Lefrov collection, from Pusa, Bengal

Periclystus singularis, West.—Two specimens in the Lefrov
collection, one from Surat, Bombay, the other from Pusa, Bengal.

Tomalares compositus, Walk.—One [ragment in the Museum
collection from Cutch, W. India,

Acanthaclisis edax, Walk,—One specimen from Ramnad, Ma-
dura district, S. India; Aug., 1905 (dnunandale) (Reg. No. *15%)

Acanthaclisis horridus, Walk.—One specimen from Sibsagar,
Assam.

Acanthaclisis eustalacta, Gerst.—One specimen from Lucknow,
United Provinces (5. Aitkin),

Myrmeleon  marginicollis, Gerst.—Several specimens from
Eulu, W. Himalayas.

Myrmeleon sagax, Walk.—Several specimens from Bhim Tal,
Kumaon, W. Himalayas, and Upper Assam. [Also three speci-
mens from Kurseong, E. Himalayas.—N. 4.]

Myrmeleon punctulatus (1), Rbr.—One specimen from Chatra
pur, Ganjam district, Madras.

Formicaleo verendus, Walk.—Several specimens in the Museum
collection from Kulu and one from the Kangra Valley, W. Himalayas;
one in the Lefroy collection from Mussoorie, United Provinces,

Formicaleo periculosus, Walk,—A number of specimens in the

Lefroy collection from Pusa, Bengal.
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Macronemitrus  sefandus, Walk —Three specimens  in  the
Museum collection : two [from Kulu, W. Himalayas, and one from
Dehra Dun, base of W, Himalavas.

Macronemurus wnfestus. Walk.—One specimen in the Lefroy
collection from Surat, Bombay, and one from Pusa, Bengal.

Creagris sedulns. Walk.—One specimen in the Lefroy collec-
tion from Mussoorie, United Provinces, and one from Palamow.
Bengal, three in the Musewm collection from Chatrapur, Ganjam
district, Madras, and one from Shahzadpur, Allahabad, United
Provinces.

Myrmeleon adversus, Walk.—Two specimens of what I take
to be this species are in the Lefrov collection, one [rom Pusa,
Bengal, and one from Bulsar, Bombay Presidency.

Myrmecalirus acerbus, Walk.—A number of specimens in the
Museum collection from Bushire, Persian Gulf (W. D, Cumming);
Baluclistan (f. Clegliorn): Seistan, Persia (Sir A. H. McMalon),
and in the Lefroy collection from Mussoorie, W Himalayas, United
Provinces; Palamow, Bengal; Chevist, Punjab: and Pusa, Bengal.

CHRYSOPIDE,

This family is répresented in the collections before me by at
least a dozen species representing five genera, one of which is a
new genus.  Apparently but twospecies, Chrysopa ignobilis, Walk.,
and Awucylopteryx candidus, Fabr., stand in our lists to the credit
of India. XNevertheless there are numerous described Oriental
species in several genera, and some of them are poorly described,
Therefore, 1 have refrained from describing any but thé most
strongly marked species in the collections sent for study, especially
those belonging to the enormous genus Chrysopa.

Besides the new genus Tumeochrysa described below, the
recently deseribed Eremochirysa of Banks, hitherto known only from
America, is represented in the collection by a single handsome
species.

The genera of Chrysopide of the Indo-Australian region may
be separated as follows:—

a, Cells in the basal part of
the fork of the median vein
alike, the third (* third
cubital cell”) undivided:
antennze excessively loug
and slender, much longer
than the fore wings; the
three series of gradate veins
of the fore wing not paral-
lel. : b,

b. The first (innermost) series
of gradate veins joins the
radial sector anteriorly;
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cells of the wing dise broad
and venation open, net-like Synthochrysa, gen. newv.
Tvpe H. stigma, Girard.
bb. The first series of gradate
veins parallels the radial
sector for much of its length
and anteriorly - joins the
second series; all cells of
the wing disc and outer
margins are narrowly trans-
versely linear iy .. Afpochrysa.
) the cells in the basal part
of the main fork of the
median vein the third is
differentiated, appearing to
be transversely or obliquely
divided.
h. Apparently about equally
divided i .. Nothochrysa.
Bh. Very unequally and obliquely
divided.
¢. Gradate veins distributed irre-
gularly over the wing disc,
not in regular series. Basal
segment of the antennie
enormously enlarged .. Tumeochrysa.
cc. Cross-veins of the fore wing
forming two rather regular
gradate series.
d. Basal part of the costal space
narrow, gradually widened
towards the middle of the

-

wing.
¢. With asingle gradate series in

the hind wing .. .. Eremochrysa.
¢e. With two gradate series in the

hind wing e, .. Chrysopa.

dd. Costal space of the fore wing
suddenly and greatly dilated A neylopleryx.

Nothochrysa robusta, sp. nov.,

A single female specimen (the type) from Sibsagar, Assam
(5. E. Peal) (Reg. No. “117), and a single male that I take to belong
to the same species, from Darrang, western base of Dafla Hills,
ﬁn in Assam (Godwin-Austen).

Length of female 19 mm. Antenne 16 mm. additional.
Expanse of wings 62 mm.

Colour tawnv vellow, including the legs; the top of the thorax
and the eves with coppery reflections. Antenne brownish, paler
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basallyv. Prothorax wider than long, with the front angles broadly
eroded, and the hind angles square, front and hind borders darker
in colour and with a suleate middle brown median CTOOVe,

The male is slightly smaller and the prothorax is as long as
wide, and on either side of its disc are four oblique brownish dashes
arranged in two pairs.

The wings of both male and female are hvaline with veins
mostly yellow. The ends of all cross-veins abutting on the radial
vein are blackish, this colour more intense apically, where the apex
of the radial sector also is black. Gradate cross-veins black. and in
the inner series the connecting veins also. There are sixteen cross-
veins in the inner gradate series, The wing roots are strongly
stained with brown, including also a few stout basal cross-veins.

Nothochrysa lefrovi, sp. nov.,

A number of specimens of both sexes represented in both
collections. 1In the Lefroy collection from Pusa, Bengal; Lyallpur,
Punjab; and from the Khasi Hills, Assam (3,000—3,000 ft.). The
Museum specimens are from Kulu, W. Himalavas, and Sibsagar,
Assam (5. E. Peal) (Reg. Nos. “%* and “7%).

Length of body 11 mm. Antennm 14 mm. additional. Ex-
panse of wings 38 mm. ; fore wing length 18 mm., width 5 mm.: hind
wing length 17 mm., width 4°5 mm.

Colour dull fulvous, with phalerate sutural markings of greenish
black. Face tawny vellow, with reddish brown lines on the
sutures. Antenne black except at the base where two segments
are more or less vellowish. Eyes with coppery and greenish bronze
reflections. Prothorax with eroded front angles (as in the preced-
ing species) about as wide as long (a little wider in the female),
with a narrow mid-dorsal longitudinal sulcus, dull tawny vellowish
in colour, with darker, diffuse triangular spots extending upwards
from the sides in some of the (female) specimens. Meso- and meta-
thorax tawny yellow, phalerate with grecnish black on the sutures,
Legs yellowish, hind ones paler. Wings hyaline, wveins tawny
yellow, no black on eross-veins, Stigma diffuse, rather long, Nine
gradate cross-veins in the inner serics.

Nothochrysa indigena, sp. nov.

Two specimens from Calcutta in the Museum collection, one
labelled ** Indian Museum premises (R, Hodgart)."

Length of body 13 mm. Antenne 15 mm. Expanse of wings
38—42 mm. Fore wing of the type specimen (Reg. No, *%#*)
length 18 mm., width 7 mm.; hind wing, length 17 mm., width
5'5 mm.

A vellowish fulvous species with a black dorsal band covering
the second and third segments of the thorax and the fourth, fifth, and
sixth segments of the abdomen, and with large and conspicuous
brown stigma. Head fulvous, including the antenne. Eyes with
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coppery reflections.  Wings hyaline, vemns vellow. Wingroots
black, as are two cross-veins in the anal angle, The gradate cross-
veins are also blackish, and a few of the cross-veins joining the
radial vein and the radial sector are blackish on both their ends.
Inner gradate series consists of eight or nine cross-veins,

TUMEOCHRYSA, ZEN. OV,

Allied to Anomalochrysa of the Hawailan Islands, having the
cross-veins of the wing disc scattered, not arranged in regular
gradate series., Antenne about as long as the body, shorter than
the wings, in the male at least with huge erect tumid basal
segments,

Type T. indica.

FIG. 3.—Wings of Tumcachrysa fndica, Ndm,

Tumeochrysa indica, sp. nov.

One male specimen collected by Dr. Annandale at Bhim Tal,
Kumaon, W. Himalayas (4,500 {t.), 19—22-ix-06 (Reg. No. *3{).

Length 15 mm.  Antenns 15 mm. Expanse of wings 45 mm.

A rather slender and elongate species, yellowish in colour
(perhaps greenish in life). Face yellow. Head surmounted by the
high, erect, basal antennal segments, which nearly cover its entire
width, and which are close'y approximated to one another. Each
basal segment is vellow, swollen, sub-tuberculate on the postero-
internal side, and is as long as the next twelve subequal segments
succeeding it, and bears on its outer side a diffuse red line. On the
disc of the head there is in the rear a similar transverse red line
from eve to eye, extended forward between the basal segments of
the antennz on the median line in a diffuse triangular dilatation.
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coppery reflections.  Wings hyaline, veins  yellow. Wing-roots
black, as are two eross-veius in the anal angle. The gradate eross-
veins are also blackish, and a few of the cross-veins joining the
radial vein and the radial sector are blackish on both their ends.
Inmner gradate series consists of eight or nine cross-veins.

TUMEQCHRYSA, gen. nov,

Allied to Anomalochrysa of the Hawailan Islands, having the
cross-veins of the wing disc scattered, not arranged in regular
gradate series. Antenna about as long as the body, shorter than
the wings, in the male at least with huge erect tumid basal
SCEIMEnts.

Type T. indica.

Fic. 3. —Wings of Tumeochrysa findica, Ndm.

Tumeochrysa indica, sp. nov.

One male specimen collected by Dr. Annandale at Bhim Tal,
Kumaon, W. Himalayas (4,500 ft.), 19—22-ix-06 (Reg. No. *{{!).

Length 15 mm. Antenne 15 mm. Expanse of wings 45 mimi,

A rather slender and elongate species, yellowish in colour
(perhaps greenish in life). Face yellow. Head surmounted by the
high, erect, basal antennal segments, which nearly cover its entire
width, and which are close'y approximated to one another. Each
basal segment is yellow, swollen, sub-tuberculate on the postero-
internal side, and is as long as the next twelve subequal segments
succeeding it, and bears on its outer side a diffuse red line. On the
disc of the head there is in the rear a similar transverse red line
from eve to eve, extended forward between the basal segments of
the antennz on the median line in a diffuse triangular dilatation.
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Thorax vellow beneath, somewhat darker above and tinged with red-
dish on the principal convex areas.  Legs pale yellow, the tips of the
tarsi darker.  Wings hvaline with vellow veins, otherwise unmarked.
Abdomen yollow beneath, somewhat darker above, and clothed
with scanty vellowish pubescence. The paired lateral appendaces
short and searcely forcipate, There is a median ventral appendage,
thiree times as long as the laterals, jointed at two-thirds its length,
and with the tip strongly reflexed at this joint.

Eremochrysa marmorala, sp, nov.

A single specimen from Upper Assam in the Museum collection
(Reg. No. *11"), broken and incomplete, but striking and character-
istic. I refer it tentatively to Frewochrysa of Banks, and with it
McLachlan’s New Zealand species Chrysopa opposita.

Length of body about 10 mm., of antenne about T2 mm.
Expanse of wings 25 mm. The coloration is wholl ¥ obscure save in
the wings, which are beautifully marked, and are quite sufficient
for the recognition of the species. The membrane of the wings
1s hyaline, and the cross-veins are all tinged with golden brown,
strongly on the basal third of both wings, and all about the
entire wing margins, weakly and diffusely and confluently over the
wing disc. The brown on the base of the radial sector and about
the stigma amounts to diffuse spots of distinctly darker colour.

Ancylopteryx tesselatus, sp. nov.

Four specimens in the Museum collection, two from Upper
Assam (Reg. Nos. '%" and '%7") and two from Sibsagar, Assam
(5. E. Peal)y (Reg. No. 32,

Length to wing tips 15 mm., expanse of wings 28 mm.
Antennae about as long as the fore wings, Head, including
antenne, and prothorax pale yellow. Prothorax one half longer
than wide, legs yellow, the tips of the tarsi somewhat darkor.
Wings hyaline and veins white. There are pale cloud-like brown
spots at the stigma, at the hinder end of thz inner gradate series
of cross-veins and on the tips of the cubital vein where these reach
the hind margin. And there are paler more diaphanous and more
confluent clouds on three or four of the cross-veins at the rear of
the stigma (at the front of the radial vein), on the base of the
radial sector and on the anterior gradates, and in alternate spaces
along the hind margin of the fore wing. Hind wing similarly
marked, but less distinctly, only the basal spot being at all clear.

Ancylopleryx candidus, Fabr.—One specimen from Upper
Assam (Reg. No. *3'9).

HEMEROBIID.E.

Two indigenous genera, Hyposmyius and Berotha, and two
wide-spread ones, Hemerobius and Drepanopteryx, are not repre-
sented in the collection; the genus Osmylus is represented by two of
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its five species: Sisyra is represented by bred specimens of the new
species discovered by Dr. Aunandale in the freshwater sponges,
Spongilla carteri and S, alba, and whose habits are briefly des-
eribed by him in apaper on ‘' Some animals found associated with
Spongilla carferi in Calcutta " ( Journ, Asiatic Sor, .Il'h'”:.,::Hl (N.5.). 2,
pp. 187—106, 1gObG). And in addition to this new Sisyra, there
are two new genera of Hemerobiide represented.

I think I have identified the Hemerobius setulosus ol Walker,
and it is a Micromus.! And since McLachlan long ago identified
Walker's Henmerobius setuelosus as a species of Osmylus, the typical
senus Hemerobius appears to be without a representative in India.
A second species of Micromus is represented by a poor teneral
specimen in the Lefroy collection, which agrees in size and number
of divisions of radial sector, and number of cross-veins i its
sradate series with M, austraits, Hagen, from Ceylon, and it is
probably that species; colour comparison is impossible.

The two species of Osmylus in the collection are 0. langi,
Mcl,. from Kulu, W. Himalavas, and Kurseong, E. Himalayas;
and Q. tubercilatus, Walker, from Upper Assam and from the
valley of the Tena=zerim river, Lower Burma.

The new species and genera are described below.

Sisyra tndica, sp. nov.
(Pl =xi, fig. 1.}

Male and female specimens, bred by Dr. Annandale from
larvee taken on Spongilla carteri, Bred 16th March, 1907, [Com-
mon in Calentta.—N. A.]

Length to wing tips 5 mm. Expanse of wings 10 mm.
Length of antenne 3 mm. Colour brown, nearly uniform. An-
tennwe black. Legs pale. Disc of head and thorax clothed
with sparse vellowish hairs. Prothorax wider than long. Abdo-
men blackish, except the apex which is somewhat paler. Wings
(pl. xxi, Ag. 1) smoky hyvaline, with brown veins. Costal cross-
veins very unequally distributed, there being about ten in the basal
half and only one in the distal half of the space between the
base and the stigma.

The median vein is three times dichotomously forked in the fore
wing, but in the hind wing the posterior division of this vein®has
one forking fewer than the anterior. The ovipositor of the female
is straight and stout and blunt at tip, and is about as long as the
abdomen is thick. The paired lateral appendages of the abdomen
in the male are stout and convex and hairy basally on the outer
side, but internally they are suddenly extended in a pair of long
slender claw-like processes directed inwards and crossed at their
tips, these slender horny processes being longer than the basal
part from which they arise.

The cocoon of this species is oval in form and 4 mm. long
It consists of fine spun pure white silk, close woven; the outer

I The specimen is from Eulu, W. Himalayas—N. 4.
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layer 1s irregularly woven, with stay threads extending to all
the high places in the dried sponge mass, in the hollow of which it
nestles,

The larva of this species is 4’5 mm, i length, and T mm. in
width, and its suctorial setwe are as long as the head and thorax
together and somewhat longer than the setaceous antennwe. The
sete on the middle abdominal segments are rather more closely
sessile than in the other larvie of Sisyra hitherto deseribed, but
otherwise apparently similar. Some of the larve sent me by
Dr. Annandale were taken by him from osteoles of Spongilla
alba,

Dr, Aunandale has sent me the following notes on the habits
and ethology of this species:

I am now able to send vou larva, pupa and adult of the
common sponge Sisyra of Caleutta. This species is common
in the canals of Spongilla carteri, one of our most abundant
freshwater sponges in India. T have ouly found the larveae between
August and March, that is to sav in the rains and cold weather,
but the sponge as a rule dies in the hot weather. The larvae vary
from green to white in colour, and can usually be discovered
clinging to the walls of the oscula and larger canals of the sponge,
in which these structures are more patent than they are in most
Indian species. The proboscis seems to be inserted into the
substance of the cells of the host, and if the sponge is green, the
contents of the stomach of the parasite are also green. If the
sponge dies, and the water becomes foul, the parasite {orsakes it ;
and I have even found a few individuals among filamentous alge
in the tanks. The mode of progression adopted, when the insect
15 at large, is either that of crawling slowly on a solid support
or that of swimming through the water by means of movements
of the abdomen. The thorax is held vertically upright, in the
latter case, with the head flexed a little downwards and the
abdomen strongly upward; so that the whole animal has the
outline of an S when seen from the side, The abdomen is alternately
approximated to and removed from the thorax with great rapidity,
and these actions bring about a forward movement. I could not
observe any regular movements on the part of the jointed gills,
but apparently they aid in supporting the insect upright in the
water.

“‘ At the beginning of March a great number of specimens of
Spongilla carteri, being attached to the ends of hanging branches
and in similar situations, are left high and dry, as the water
evaporates from the tanks. In the circumstances the larve,
sooner or later, leave the interior of the sponge, in which they
sometimes continue to live for sume days after it has been left dry,
and pupate in hollows on the external surface. A flimsy cocoon
of white silk, covered and fixed by a loose web of the same
material, is spun, and the imago emerges in about a week. ~The
imago is very sluggish and apparently takes to fight with
difficulty."
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ANNANDALIA, e, nov,

Mandibles strongly dentate.  Palpi with the terminal segment
lanceolate, attenuate to apex. Antenmwe short, Wings short and
broad, hairy. Subeosta and radius separate to the wing margin.
Costal space wide basally, with a basal recurrent vein. Two
subcosto-radial cross-veins, one basal and one near the middle of
the wing, One series of gradate veins in the fore wing situate
just beyond the middle of the wing, wanting in the hind wing,
both wings with a very wide area of dichotomous forks.

Type, the following species

Annandalia curta, sp. nov.
(Pl xx1, figs. 2—4.)

Two specimens from Calcutta, collected by Dr. Annandale on the
3rd August, 1906. [Single individuals of this species are not
uncommonly found in Caleutta seated at night round lamps
on the whitewashed walls of houses. They are very sluggish.
—N. 4.]

Length of body 4 mm. Length to wing tips 5 mm. Antennz
2mm. Expanse of wings 9 mm. Fore wings, length 4 mm., width
2mm,; hind wings, length 3 mm. | width 1'5 mm, Fore wings oblong,
obtusely rounded at both ends, and oblique; hind wings obovate
obtuse at outer end. Membrane of wings hyaline, strongly marked
with brown in two shades, the colour being laid on in transverse
concentric lines around the wing base as a centre. The veins are
alternately wyellow and brown, the brown oceurring where the
concentric lines of dark colour cross the veins, There are three
darker areas in the fore wing, a blackish one on the base of the
wing extending outwards te the base of the radial sector, upon
which 15 a black tri-radiate spot; there is a second dark area, a
little paler, laid across the base of the second division of the radial
sector, and this is confluent at fore and hind margins of the wing
with a third darker area, which encircles the wing apex covering
the terminal forks of the veins. The hind wings are largely hva-
line, slightly infuscated on the costal area and on area of the
marginal forks. The hind wing is almost without cross-veins.
The anterior branch of the cubital vein is in the fore wing
dichotomously four times forked, and the median vein three times
forked.

The general colour of the body is blackish brewn. The head
is wholly blackish The antennze are dull yellowish, darker at
both ends. The antennz consist of about forty remarkably
uniform segments, each hardly longer than wide, only the two
basal and terminal segments markedly differentiated: the basal one
being four times as long as the second segment, and likewise the
last segment about twice as long as the others. The labrum is

semicircular, and the palpi are black in colour and lance-acumiate
in form.
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PAROSMYLUS, e, nov,

Labrum emarginate, mandibles broad and coarsely toothed.
Fore coxae (in the male at least) with a evlindric corneus internal
process. Wings broad, moderately hairy costal area narrow at
base, widened beyvoud, and traversed by numerous partly branched
cross-veins; subcosta and radius fused at tip.  One basal subcostal
cross-vein, the radial sector arising near it,

Gradate cross-veins hardly differentiated, the cross-veins of
the disc being numerous and irregular in arrangement. Median
and cubital veins each with two long closely parallel branches,
suddenly terminating in the peripheral border of marginal forks,
the hinder branch of the cubitus with a long dependent series of
forks to the hind margin. Tarsal claws serrate basally,

Fic. 4.—Wings of Parosmylus frominens, Ndm,

Tvpe, the following species :—-

Parosmylus prominens, sp, nov.
(Pl. xxi, figs. 5—10.)

Four specimens, male and female, from Kulu, W. Himalayas,
and one from Lahoul (10,400 ft.), W. Himalayas,

Lengthof body 14mm. Antennwe 10 mm. Length of fore wing
27 mm., of hind wing 26 mm. ; expanse of wing 57 mm.

Colour fuscous, paler beneath and on sutures. Head with a
broad convex prominence just behind the three ocelli, Antenmne
short, consisting of about 56 segments, with a short stout
cylindric basal segment and the third segment about twice as
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long as the second or the fourth. Palpi short, their segments
of nearly equal length, Legs rather stout and long: fore coxme
with the internal process shown in plate xxi, fig. 5, and all the
claws bhasally serrate (plate xxi, fig, g).

The wings are broad except at base, with membrane smolky
hivaline and parti-coloured brownish veins. The wide costal strip
is traversed by long close-set cross-veins separating between very
narrow ecells: and when forked, the forks are short and close to the
costa, The cells of the disc are more or less hexagonal or guad-
rate but towards the region of the terminal forks they become
very muchelongated. The first forks of the radial sector and of the
wedian vein are at about the same distance outwards from the
wing base, and the sector closely parallels the main stem of the
radial vein, The colour pattern of the wines is very complex,
the dull brown touches being minute. There is a series of
alternate lighter and darker brownish touches about the whole
wing margin; four or five of these are decurrent from the front
margin and traverse the vellowish stigma. There is a series of
minute brownish elouds covering the cross-veins between the
radius and its secter, there are three larger ones laid across the
branches of the cubital vein and there are numerous faint clouds
upon the disc and on the anal angle. There is a round, more or
less tuberculoid spot in the middle of the disc, fainter in the hind
wing, The hind wing as a whole is paler, the dise being almost
hvaline. ;

The genital apparatus of the male is most curious and puzzling
It is shown in lateral view in plate xxi, fig. 8. What I have been
tentatively calling a sperm conveyvor depends from the hindmost
segment. This is boat-shaped in outline, with a pair of minute
palps on the bi-lobed posterior end. It appears to be capable of
being swung in and out on a more or less flexible and muscular
pedicel, and when swung inwards, its point must be close to the
sperm orifice, The abhreviation of the segment before it, and the
prolongation of the one before that, are shown in the figure: and
behind the ventral prolongation of the apex of the last mentioned
segment protrude a pair of lanceolate processes of uncertain function,
Observation of living specimens would be most valuable, as an aid
to understanding these parts.

There is a fragment of a second species from the valley of the
Tenasserim river (Reg. No. "°®") with the male genitalia well pre-
served. It is obviously different (pl. xxi, figs. 11 and 12).

T




EXPLANATION OF PLATE XIX.

Fic. 1.—Wings of Perla benigna, Ndm.
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2,—End of male abdomen of same, dorsal view.
3.—The same in lateral view.,
4.—Base of seta and recurved appendage of its base, as viewed
from within,
5.—End of male abdomen of Perla ione, Ndm., in lateral view.
6, 7.—Outlines of eggs of same.,
8. —The ventral aspect of the eighth and nimth segments of
the female of the same species.
g.—Like view of the same parts in Perla cymbele, Ndm.
10.—The egg of Perla cymbele, Ndm.
11.—Wings of Perla duvancelii, Pict., male.
12—14.—Dorsal, ventral and lateral views, respectively, of the
tip of the abdomen of the male in the same species,
15.—Wings of Cryploperla torva, Ndm.,
16.—Foot of same.
17.—Base of antenna of same.
18.—Base of abdominal seta of same,
1g.—Lateral view of the seventh, eighth and ninth abdominal
segments of the female of the same species, showing
enormous lamina.
20,—Maxilla of the same.
21.—Labium of the same, showing reduced palpi.
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EXPLANATION OF PLATE XX,

;. I.—Wings of Neoperla indica, Ndm,

2.—Dorsal view of end of male abdomen of same.
3.—Wings of Leuctra indica, Ndm.

4, 5—Dorsal and lateral views, respectively, of the end of the
male abdomen of the same.

6.—The wing of Chlaon bimaculatum, Etn.

7.—The wing of Cenis perpusilla, Walk.

S.—Genital appendages of the male abdomen of Palingenia
sp. (7).

9.—Forceps limb of the male of Ephemera sp. (?).

10.—Forceps limb of Chleon bimaculatum, Etn.

II.—Dorsal view of the tip of the male abdomen of Ewmbia
saundersi, West,

12,—The same view of like part in Embia michaeli, McL.
13.—The same view of like part in Embia sp. (?).
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EXPLANATION OF PLATE XXI

Fro, 1.—Wings of Sisvea fndice, Ndm.
2, —\Wings of Annandalia curta, Ndm.
3.—Maxilla of the same.
4.—Labium of the same.
5.—Base of fore leg of Parosmyvius prominegns, Ndm. (male).

6. —Maxilla of same,

"
.+ 7.—Labium of same,

., &.—End of male abdomen, in lateral view.
. 9.—Tarsal claw of same.

10.—Dorsal view of labium and mandible, in sifu.

i1.—End of male abdomen in Parosmyvins sp.(?) (undescribed)
from the wvalley of the Tenasserim river: a, paired, b,
median unpaired ventral tubercles: e, Sperm convevor (7).

. [2.—Ventral view of the latter.

13.—Abdomen of the male of Panorpa fenestrata, Ndm,, in
oblique lateral view: @, ventral appendages.

t4, I5.—Lateral and ventral views of same, respectively, )
th.—Abdomen of male of Panorpa sordide, Ndm., lateral view
t7.—Ventral appendages of same (the tips injured).

»
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XIII., NEW INDIAN LEPTID.E AND BOM-
ENLIDE, WITH A NOTE ON COMASTE 5,
OSTEN SAckEN, v. HETEROSTYLUM, MACOUART.

By E. BRUNETIL

Atherix intermedia, mihi, sp. nov.
¢. West Bengal. Long. 8} mm.

This species closely resembles both limbate of Osten Sacken
and my recently described calopa, and takes an intermediate posi-
tion between the two,

From limbata it is distinguished by an all-black thorax with
a little whitish shimmer on th: humeral parts, round the edges of
the dorsum and in front of the insertion of the wings; also by an
oblique, whitish stripe on th= sides of the thorax, which, otherwise,
are wholly black, as is also the seutellum. The legws are black : the
fore femora (except base and tip ), the apical half of the middle
femora, the middle tibize whe lly, and the hind femora are vellow,
but the latter bear a broad, deep, black band, occupying about
the middle hall of their length., The wing has a large, very
distinet blackish brown stigma, whilst the cross-band on the wing
is much darker, The abdomen is differently coloured, closely
resembling that of calopa, except that the posterior half of the
4th and 5th segments are occupied by a whitish band, which is
invisible from certain points of view. The basal half of the 5th,
and the whole of the 6th segment, is black.

From calopa, the broad band on the hind femora easily sepa-
rates it, this character being consistent in the ten specimens ex-
amined. The wing marks also distinguish it by the prominent
stigma and the much more distinct apical part.

Described from ten o o in excellent condition taken by Dr.
Annandale, 16-iv-09, on Paresnath Hill, West Bengal, at an altitude
of 2,000 ft., on rocks at the edge of a small jungle stream, where
it was present in large numbers.

N.B.—This is evidently a good species, the ten specimens
agreeing exactly in all particulars, whilst the three examples of my
calopa are also coosistent; [imbata of Osten Sacken, however,
according to him, appears to be variable. My present species is
best described as possessing the abdomen of calopa with the wing

of limbata, with the addition of an all-black thorax and a large,
black stigma,
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Atherix labiata, D,

A o inmy collection from Maskeliva, Cevlon, taken in March,
agrees well enough with Bigot's description for me to have little
doubt of its identity with his species.  The pale basal third of the
hind femora differentiates this species from all other Oriental ones.

Chrysopilus ornatipennis, mihi, sp. nov,

¢ . South India, Tong. 4 mm,

Head. —Frons blackish grey, crooved down the centre, one-
fourth of width of head, only slightly wider towards wvertex ; ocelli
ont subtriangular, concolorous, slichtly elevated triangle, black, with
a narrow, pale border, and a few microscopic bristles. Antennse,
1st and zod joints livid brown, 3rd with greyvish pubescence, bristle
very long, Proboscis shining, livid brown at base, bright vellow o
narrow part, with two very minute dark brown hairy lamellwe,
Back of head yvellowish grey above, bluish crey below, with numer-
ous minute black bristles, especially towards the vertex.

Thorax vellowish brown, the dorsum covercd with microscopic
scales, which, seen from behind, are bpilliantly emerald-oreen on the
centre and bright bluz towards the sides, the posterior part and over
the whole of the scutellum. In addition to the scales the entire
surface of the thorax and the scutellum is covered with long curved
bristly hairs. Sides of thorax uniformly shining tawny yellow.

Abdowmen brownish, becoming wvellow on posterior horder,
covered on entire upper surlace rather closely with soft black hairs,
which extend round the sides and are very short on the vellow
belly ; they are rather thicker and longer on the fore corners of the
abdomen. The s5th segment is much reduced in size, blackish
grey ; 6th and 7th stylate, blackish grev with a broad, distinet, pale
vellow posterior bord:r, supplemented by a long, thick, evlindrical
blackish grey ovipositor.

Legs.—Coxie and femora bright tawny vellow, tibie pale
brown, tarsi black ; coxme with some bristly hair on and around
them, hind pair with a black streak on apical border ; middle and
hind tibize with two short yellow spines at extreme tip,

Wings pale blackish grev, posteriar part nearly clear, light
grey or nearly clear in the following places: distal ends of basal
cells ; middle of anal cell : a rather narrow pale vellowish band
from the middle of the fore border (adjacent to the black stigma)
to the distal end of the discal cell, thence becoming pale grey; a
yvellowish grey diffused spot just bevond (and contiguous to) the
stigma. All the cells below the 3rd longitudinal vein are pale grey
or clear in their centres  The upper branch of the third vein bears
a small appendix at the bend, which is rectangular. ‘The inner
cross-vein is placed at one-third of the discal cell, and the two
forks of the upper branch of the fourth vein spring almost simul-
tﬂlil‘ffﬁllﬁi}' from the upper corner of the discal cell. Halteres pale
vellow,
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Described from a single perfect ¢ from Tenmalai in the Western
Ghats (Travancore State, South India), taken by Dr, Annandale,
22-x1-08 : now in the Indian Museuni

Chrysopilus flavopunctatus, mihi, S Nov,

o, South India. Long. 5 mm.

Head —Vertex very small, elevated, with the ocelli as in eI
lipennis,  Facets in upper half of eves rather larser than these in
lower half. Frons deep black ; face dark grev.  Antenme Lirown,
third joint black, bristle long, microscopically hairy. Proboscis
dusky vellowish brown ; palpi rather robust, pale brown, hairy.

Thoraxy.-—Dorsum and scutellum dark brown, with microscopic
hatrs which appear bright green when seen from behind ; scutellum
with some rather long black hairs. Sides shining dark brown,
nearly bars,

Abdomen dark brown, ncarly black towards tip, with short
blackish hairs ; belly concolorous.

Legs dark brown; fore coxa and fore femora wholly ; pos-
terior femora towards the tips pale: knees black : all coxme with
black hairs. Hind tibize with two pale yvellow spines at tip.

Wings blackish brown : stisma in marginal cell, elongated,
deep black, extended to costa on the outer side of a short, bright
yellow stripe which intersects it in the middle, this stripe also
reachiug to the costa.

There is a pale, parti-coloured irregular spot (vellowish and
pale grev) at the distal end of the rst basal cell, and extending
below into the 2nd. Posterior horder of wing fading into light
grey, the veins in this part being narrowly suffused with black.
Halterés pale vellow.

Described from a perfect o in the Indian Museum collection,
taken by Dr. Annandale at Maddathorai (Travancore State, South
India), 18-x1-08,

Chrysopilus magnipennis, mili, sp. nov.

2. Uevlon. Long. 4} mm: long. alar 61 mm.

Head mainly brownish vellowish grev, a little darker here
and there, especially just above the base of the antennwe. Ocellar
triangle distinet. Antenna black, the joints subequal in length,
2nd narrowly white at tip, 3rd with grey hair, style long. Palpi
blackish brown, brownish grey dusted. Proboscis blackish brown,
with a few hairs. Under side of head with a little black hair.

Thorax.—(Denuded.) Ground colour black, also at sides;
Traces of a little grey hair and some eolden yellow hairs around
hase of wings and on scutellum.

Abdomen black, moderately close grey hair, with which are
intermixed some golden vellow ones, Belly with grey hair.

Less whaolly vellowish, except coxa, a very narrow ring at
base of femora, and the tarsi tips black. '



214 Records of the Tndian Musenn, | Vor. IIT,

Wings practically clear:; wvenation as i my segmenialus,
except that the upper branch of the 2ud longitudinal vein takes
towards its tip a slight downward curve, thenee curving rather
sharply upwards to the costa, and enclosing a well-marked, large,
dark brown stivma. Halteres: stem black, cluly vellowish,

Desoribed  from a perfect 9 (except denudation of thorax
and scuteflum) in my collection, from Maskeliva, Cevion, taken in
Aueust, and sent me by Mr, T2, Green,

N.B.—This species should be near Bezzi's sanders, but differs by
the black antenne @ vellow hairs on abdomen: and the very differ-
ent proportionate lengths of the body and the wings.

Exoprosopa niveiventris, mihi, sp. nov,

@, West Beneal, ],:'.I!'l;:. 1&8—20 Inm.

Head.—Frons, at widest (level of antennm), one-third the
width of the head, narrowing at vertex to hilf this width ; dark
brown, covered with close, light brownish orange scales, which
become lighter coloured below the antenngm, The whole {rons is
also covered with short black hairs: the ocelli are small, black,
close together, placed on a small tubercle. Mouth border yellow,
proboscis dark brown. Antennse black, first and second joints
thickly beset above and at the sides with strong black bristles; third
joint rather long, absolutely bare, with a very distinet style, which
itseli bears a microscopic but distinct apical joint. From the
base of the antennz obliquely to the edge of the eye, there is
on each side of the frons a narrow groove, quite destitute of scales
ot pubescence. Back of head broad behind the eye, with minute
black pubescence, and covered towards the sides with vellowish
white, soft scales, which may perhaps extend over nearly all the
back of the head in some specimens. A fringe of short, bright
orange-vellow hairs encircles the back part of the head, meeting
the dense pubescence of the thorax,

Thorax dull black, with some short black hairs towards
anterior border, and in front of the scutellum.

The iront part of the thorax (not extending to the dorsum
proper) is covered densely with narrow, elongated, bright yellow
scales, which also extend to the sides of the thorax, and form fan-
shaped bunches below each shoulder, and behind each wing.
These scales become almost thick pubescence at the sides of the
dorsum, being especially thick above each wing. The true dorsum
is very sparsely covered with very short yellowish scales, which
probably even in perfect specimens never wholly cover the surface.
The scales at the sides of the thorax are more vellow than orange,
The posterior calli are prominent, ferruginous, covered with irregu-
lar small black bristles, with some wvellowish white long scaly
pubescence on the outer side, and there are four powerful long black
spines placed close together and directed horizontally backwards.

Scutellum ferruginous brown, an irregular double row of black
spines on posterior margin, and short yellow scales round the
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dorsum, which is quite bare in the middle, both of scales and
hairs,

Abdamen —Ground colour hlack, covered “with microscopic
black scales. Thick, sealy, whitish pubescence at the sides of the
Ist sepment. At the base of the 2nd sepment (which is the
widest) a wide band of scaly vellow-white pubescence:; the
remaining segments also bear similar bands at their bases, of more
whitish scaly pubescence, this being shortest on the sth segment.
On the posterior borders of the 1st, 6th and 7th segments
is placed a row of rather strong black bristles, directed hackwards,
Genital organ distinct, black, encircled towards the posterior part
and at the sides by a rather thick fringe of orange hairs; the tip
itself more grevish, and bearing two vertical rows (containing
seven in each! of rather long, roseate scales, like the teeth of a comb.
Belly black, nearly covered, except towards the tip, with close,
nearly snow-white, scaly pubescence, the tip with black bristles.

Lezs black., Coxme with vellowish white scales and distinet
black bristles. Femora with similar scales and short black hairs,
the middle pair with two rows of short, distinct spines on under
side ; the hind pair with a similar row. Fore tibiz bare ; middle
tibize beset somewhat irregularly with four rows (one on each side)
of conspicuous but moderately short bristles, Hind tibize closely
beset with dirty white, elongated scales, Iving close to the surface,
and intermixed with strong, moderately short, black bristles, An
irregular circlet of black spines at tip, most of theni on the under
side. Tarsi minutely but closely pubescent, with a row of minute
spines below, being longest on hind pair.

Wings pale grey, costal cell and the basal parts of all the
veins ferruginous brown. Costal apparently bare, but viewed
microscopically it presents a very closely placed row of minute
black spines, which are conspicuous on the extreme base of the
costa, where they are larger, and are intermixed with close-lving,
dark greyish scales. At the extreme base of the costa is a very
powertul, thick, black, curved spine. Tegul®e bright orange, with
a fringe of elongated scales, which are black on outer part of the
edge and dirty white towards the base. Alula of wing grev, with a
fringe on posterior border of grev scales, which continue for a
short distance along the posterior margin of the wing, Halteres:
stem brownish, club vervy pale ereamy orange.

Deseribed from two ¢ 2 in almost perfect condition (dorsum
of thorax and scutellum may possibly have been rubbed), in the
Indian Museum, taken by Dr, Annandale at the base of Paresnath
Hill, West Bengal, 10-iv-0g (1,000 ft.) A conspicuous species,
resembling a Hyperalonia of my fourth group (Rec., Ind. Mus.,
1, 443)

Exoprosopa ? niveiventris o .

¢ or. West Bengal. Long. 16 mm.

Head almost exactly as in miveiventris, except that the first
joint of the antennse is pale, and the back part of the head is less
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puffed out behind the eves, where it is eovered closely with very
sma’l creamy orange scales,  Mouth border whitish, bare.

Thorax.—Dorsum dusky olive-brown, with two faint but dis-
tinet, narrow, widely separated blackish lines.  Anterior part and
sides with pubescence as in nrveiventris, except that it is whitish
below the posterior calli.  Scutellum as in niveiventris,

Abidomen as in niveiventrds., The genital organ is concealed
within the body, but is covered with whitish shimmer and fine black
bristles, its tip apparently consist'ng of a pair of rather complex
orange-coloured claspers: the upper side of the tip being covered
with thick, black, bristly spines.

Leps.—The under side of the fore femora is pale, and the spines
below the hind tarsi less conspicuous,

Wings wholly very pale grev, including costal cell. ‘The
veins the middle at the base of the wing are pale orange, as are
also the subcostal, third and Afth lonritudinals. Halteres cream
colour,

Described from a single example taken by Dr, Annandale in
company with afverventris @ | of which species 1 conclude the
present specimen is the o . The frons is barely appreciably nar-
rower, therefore the narrowness of the back of the head above,
the difference in shape of the genital organs, and the nearly elear
wings are the only points in which it materially differs from the
previously described species.

Exoprosopa collaris, W.

Cne from either the Kangra Valley (4,500 [t.) or Sikkim,

Argyrameoeba obscurifrons, mihi, sp. nov.

2 . Simla district. Long. 7 mm,

Head. —Frons moderately wide at vertex, increasing to double
the width at level of antennwe, where it forms one-third the width
of the head ; grev, with blackish patches : covered rather thickly
with black hsirs and with some whitish scales intermixed just
above the antennge. Oecellar triangle distinct, small, with some
hairs. Antennze, first and second joints black, bristly ; third grey-
dusted, bare, apical stvle rather short. Under side of head black-
ish grev, a moderatelv thick band of bristly hairs across lower
part of [ace. Proboscis withdrawn, apparently dark brown. Back
of head dark grev, minutely pubescent, some minute pale scales
just behind the eves, which latter are black.

Thorax.—Dorsum blackish grev, with a rather thick fringe of
bristly hair in front, reaching over the shoulders and continued
below. Bristlv hairs between the shoulders and the roots of the
wings. Sides lighter grev, with occasional whitish reflections,
nearly bare, Scutellum blackish grev, with soft black hair.

Abdomen black, covered mainly with soft black hairs. A
thick bunch of white hair on each shoulder, behind which, on the
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posterior border of the st segment, near cach side, are a few
snow-white scales.  There is also a row of white scales (more or
less interrupted in the middle) to the posterior border of the znd
segment, and another on the last segment. Belly black, softhv
pubescent, some whitish hairs in centre, and a longitudinal stripe
of short vellowish hairs near the tip

Leéps Black, minately pubescent; femora with a little soft
black hair bhelow : posterior tilise with short bristles on outer and
hinder sides.

Wings very pale grev, with the oblique baso-costal dark
Brown band oeccupying nearly hall the wing, passing across the
middle of the discal cell (where it is somewhat extended) to the
hind margin of the wing which it reaches just hefore the tip of the
anal cell. The colour is extended also from the costa to about the
middie of the first posterior cell, enclosing a clear spot near the
base of the lirst submarsinal cell, and another near the base of the
first posterior cell. On the outer cross-vein there is a cireular spot,
and a trace of a small one on the costa, near the tip of the mar-
ginal eell.  Halteres vellowish.

Described from a single specimen taken by Dr. Aunandale at
Phagu (0,000 [t), Simla district, 14—15-v-09.

Argyramceeba limitarsis, mihi, sp. nov.

2. Western Himalayas. Long 5 mm.

Head. —Frons one-fourth of head at vertex, widening to one-
third at level of antennm, with rather thick brownish black hair.
Ocellar triangle inconspicuous. Face blackish, with hair which
from above appears whitish grey. Antennm, first joint black
(remainder absent). Proboscis withdrawn, apparently, with mouth
border reddish brown. Back of head only slightly puffed out,
blackish grey, with some whitish hairs,

) Thorax shining black, with some vellowish white hair, and

stiffer bristles towards the posterior corners, Sides of thorax
black, with some whitish hair. Scutellum dark cinereous grey,
with vestiges of some short vellow hair, and a few pale vellow
bristles on posterior margin.

Abdomen blackish grev, with a slight brownish iringe, covered
more or less sparsely with short pale vellow hair, most conspicu-
ous on borders of segment. A bunch of whitish hair on each
shoulder of the Ist segment. Belly with whitish hair.

Legs.—Coxa vellowish grev with whitish pubescence. Femora
and tibie pale y e]lﬂw the 1‘11.1:er with minute bristles ; tarsi black-
ish towards tips.

Wings nearly clear. A rather bright vellowish brown baso-
costal band extends along the costa just bevond the middle, thence
extending posteriorly along a line comprising the inner cross-vein,
the base of the discal cell, and the outer side of the second basal
cell. Below this cell the m‘mur immediately fades away to a pale
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grev, which covers the anal and axillary cells.  Appendiculation
of the upper fork of the second vein short but distinet,  Halteres
creamy vellow,

Described from a perfect specimen {except the missing antenn:e)
in the Indian Museum from Hathikund, Garhwal district, base of
Western Himalavas, 3-v-0q.

N.B.—The species falls in the eentral one of my groups in
this genus.

Argyramaba claripennis, mihi, sp. ney,

¢. Punjab. Long. 7 mm.

Head.—Frons one-fourth width of head at vertex, broadening
at level of antennm to one-third : dark grev, with vellowish hair,
which on the face becomes grevish or nearly white, Ocellar triangle
inconspicuous.  Antenue black, with the upper sides of the
joints grevish; basal joints with rather thick hair; bisection of
stvle obvious, pencil of hairs small. Proboscis dark, withdrawn,
Back of head dark grey, with thick vellowish grey hair in the
middle.

Therax.—Dorsum blackish grey, with short vellow hair, oi
which a bunch of paler colour is placed on each shoulder; a long
and a shorter yvellow spine in front of cach wing, and five or six
long vellow bristles towards each posterior corner, also some
vellow bristles towards posterior margin of dorsum. Scutellum
dark grev, with short vellow hair, and some yellow bristles on
posterior margin. Sides of thorax ash-grev, white dusted, with a
bunch of grevish white hair below each shoulder, and whitish
hairs below this again.

Abdomen blackish, hardly shining, posterior margins of seg-
ments with rather wide, light brown bands. Whole dorsal surface
apparently covered with short, soft, bright vellow hairs which
become longest towards the sides on the posterior margin of the
anal segments: where the brown segmental margins are also
widened,

Belly blackish grey, with minute elongated whitish scales;
belly becomes reddish vellow towards tip. There are two loug
pendent bristles towards the posterior margin, about the middle of
each ventral segment. Genitalia not conspicuous but withdrawn

Legs uniformly pale vellow except blackish towards the tarsi
tips. The coxe and femora are rather thickly, the tibie slightly
covered with minute whitish woolly scales, the tibiz bearing
;moderately short black bristles in addition, as do a'so the hind
femora near the tip. There is a row of microscopic bristles on the
hinder side of 1he hind tibiz.

Wings quite clear; submarginal cell brownish yellow; ap-
pendiculation not obvious ; upper branch of second vein forming a
very distinct downward loop towards its end. Halteres vellow.

Described from a single perfect example in the Indian Museum
collection from Lahore, 8-v-08.

.
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Argyrameeba nigrofemorata, mihi, sp. nov.

e . Western Himalavas. Long, 5 mm.

Head —Frons very narrow, about one-twelith of the width at
vertex, enlarging to nearly one-third at level of antenne ; dark
grev in colour, becoming gradually ash-grev on the face below the
antennm.  Frons with moderately thick black hair: face with
thick soft white hair.  Antennge black, normal, bisection of style
distinct, pencil of hairs very short. Probosciz brown. Back of
head ash-grey, with minate pubescence and some rather short
thick yellowish hair towards lower part.

Fhorax —Dorsum blackish grey with sliort vellow hairs inter-
mixed with still short black bristly hairs; anterior margin with
rather long bristly vellow hair; a longer and a shorter vellow
spiny bristle in front of each wing base. Sides of thorax light
grey, with pale vellowish or whitish hairs. Scutellum concolorous
with thoracic dorsum, and with some longer bristles towards pos-
terior margin

Abdonien subconical, blackish grey, with soft short vellow
hairs, Belly mainly wellow with longer vellow hair. Cenitalia
apparently large and complicated, but withdrawn.

Legs.—-Coxze blackish, with reddish yellow tips and whitish
hairs ; femora black, with bases and tips reddish vellow, whitish
grey scales and a little soft whitish hair below ; tibiwe reddish
yvellow, with small black bristles, and with thicker shorter black
bristles on hinder side, all the bristles on the hinder pair being
stronger than on the other pairs; tarsi brown, closely pubescent,
black towards tips, pulvilli yellow,

Wings quite clear ; subcostal cell yellowish brown ; appendi-
culation distinct ; upper branch of second vein forming very dis-
tinct downward loop towards its end. Halteresrather deep vellow.

Described from a perfect o in the Indian Museum collection
taken at Hathikund, Garhwal district, base of Western Himalayas,
3-v-0).

Argyramoeba duvaucelii, Macq.
Redescripiion,

This species was first described under Anthrax, and I retained
it in this genus in my recent paper; but a number of specimens
recently obtained by the Indian Museum afford me the oppor-
tunity of recognising it as a true Argyvrameba, the pencil of hairs
at the tip of the antennal style being conspicuous, whilst the
anterior branch of the third longitudinal vein shows a strong ten-
dency to appendiculation, although it is actually appendiculated in
one specimen only, in which, moreover, an additional veinlet (in one
wing only) produces the particular submarginal cell characteristic
of Hvperalonia. As this species was very insufficiently described
by its author, T venture to append a redescription.

* * Ed * L *
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2o LongS—1o-1mnl,

Head —Trons at level of antenme, one-thivd the width of the
head, narrowing at verlex to one third of this widil { o) or about
half this width { @ ); blackish grey, with short, soft black hairs.
Face with moderately long and thick white hair. Mouth horder
very narrowly vellow ; proboscis dark hrown, ghining, hairy.

Antennse black . with a little grevish white shimmer; first
two joints with black bristles, third bare, prolonged into the usual
stvle, which is pale at the tip, the pencil of hairs quite distinet.
Vertex of head with a distinet but short and deep indentation,
which iz almost better described as a Nofe, from which a central
dark grey hairy protuberance arises, bearing the red ocelli, placed
closely together.

Thorax dark cinercous, the dorsum with sparse yellowish
short hairs round the edges. Anterior part of thorax with a dense
fringe of very narrow long grevish white scales, intermixed behind
with long, soft, black hairs, these latter coutinuing more or less
over the whole dorsum, but rather shorter,

Sides of thorax with erevish white long thick scaly pubes-
cence, thickest and most scaly helow the humeral region ; thinner,
shorter and whiter posteriorly. It extends somewhat sparsely
above the insertion of the wings. Scutellum blackish cinere-
ous, covered with rather sparse but long soft black hairs and with
traces of a little short vellow hair around the whole scutellum.
A row of stiffi hairs cn posterior margin. Several strong black
spines below the edge of the dorsum anterior to insertion of
wing ; the posterior calli also, moderately ‘conspicuous  them-
selves, bear a few stifl long Dbristles.

Abdomen blackish grev, 2znd segment distinctly but not
ereatly longer than the five remaining ones. The whole dorsum
apparently covered with small yellowish white or guite white
scales, which may be thickest at the bases and posterior marging
of the seginents. The whole surface is also covered lightly
with moderately long, soft, black hairs, and there is a bunch of
long * whitish scaly pubescence at cach side of the first segment,
This pubescence is continued along the sides of the abdomen.
Belly blackish, with short white hairs ; longer white pubescence
towards the base and the last segment (in the o only), with
rather closely placed, somewhat large and elongated snow-white
scales, which sometimes spread over the last two, or evel three,
segments and extend round over the sides

In the ¢, these white scales below the abdomen are absent,
and are replaced by long black hair on the ultimate segment.
The genital organs in the o« consist of a pair of stout upper
claspers (?), the apical half tapering to a blunt point, each
with a small lamella at the tip. This large organ is rufous
brown, a little blackish above at the base, and with some
reddish vellow hairs on the inner sides. Below these large
claspers are some further, apparently complex organs which
are not easily visible, the whole being protected by a large,




%

1004, ] L. Bruswrrr: New Leplida and Bombyvlide, 2

T

I

black, curved ventral plate, bearing on its margin reddish hair
near the base and black hair posteriorly. In the 9 the genital
organs consist of a rather large subconical process with dense
reddish or wvellowish hair. In one example this organ is alimost
wholly withdrawn within the abdomen

Legs black. Coxee with rather long silky white hair;
femora and tibie with small whitish scales, which extend, more
sparsely, to the tarsi.  All the femora with soft linirs below and
some irregular weak bristles.  The tibiie zenerally with small,
apparently irregularly placed spines, the most regular being a
row on the outer side of the hind tibie. All the legs minutely
pubescent, '

Wings almost clear, lirst posterior cell rather widely open :
fifth generallv narrowly open, but in two specimens closed exactly
on the margin ; the lower side of the discal cell occasionally with
the beginning of a very small appendix. Costal cell and extreme
base of wing, brownish yellow ; subeostal cell dark brown, very
narrow. Ifork of the third longitudinal wein sharply angled, and
with only a tendency to appendiculation (which actually occurs
only in two or three specimens, in two of which, moreover, there is
an additional veinlet in one wing only, this veinlet producing the
cell usunally characteristic of Hayperalonia),

A dark brown suffusion, distinct but small, occurs at the
base of the second vein, joined to that over the inner cross-vein ;
suffusionis also at the angle of the fork of the third vein : over the
outer cross-vein, the colour carried upwards along the inner side
of the d'scal cell; also over the lower extremity of the veinlet,
connecting the two branches of the fourth longitudinal.

Costa minutely spinose, with the usual spiny portion at the
base. Halteres light brown, tip of club creamy. Tegule milk-
white, with snow-white hair. Alule concolorous with wing, bear-
ing a fringe of minute black hairs,

Described from several of each sex taken at Bhogaon, Purneah
district (N. Bengal), 19—26-iii-09, by Mr. Paiva. These were in
good condition and guite uniform in the specific characters. The
Indian Museum also has a specimen from Sahelwa, Bahraich
district {United Provinces, India', Lr-iii-og [ Hodgart],

T

Argyramaba fallax, Meij.

One ¢ from Calcutta, 1-vi-og, presuming my previous iden-
tification of the species to be correct.

Argyramceba distigma, W.

Several taken by Dr. Annandale, 16-iv-09, at Paresnath (West
Bengal) on the edge of a small mountain stream at an elevation
of 2,000 feet, and azain at an elevation of 4,400 feet. One %
from Jalaban, in the plains of the Naini Tal district, Z1-v-01),
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Anthrax afra, I.
Two [rom Pipera, Gonda District (United Provineces, India),
O-1i=-00, taken by Mr. Hodzart,
Anthrax insulata, Wlk.

Four headless specimens from Kumdhik, Nepal “Terai, 22-ni-0q,
but undoubtedly this species. Also a 2 in ool condition from
Pipera [Hodzart .

Anthrax himalayensis, mili, sp. nov.
g . West Himalayas, Long. 61—I11 mm

This species very closely resembles

nanra, L., of ]".L':IH[H.'_, atid
for some time I was doubtful as to its specific distinctness, the first
two specimens seen by me coming from Naini Tal, taken in May
or June, 1803 (from the Lucknow Museum, now in the Indian
Museum collection).

However, on Dr, Annandale capturing five further examples in
the Simla district (7,000 to 9,000 {t.), 12—10-v-00, 1 have no hesi-
tation in considering the form distinet, though allied very closely
to maurd, which must therefore be deleted from the Oriental
catalogue

The difference, though not great, 1s mvariably consistent in
the seven specimens before me, compared with four specimens
of maura from Europe.

1. The abdominal bands of hair are white, not vellow,

2. The basal dark half of the wing bears no narrow pale vel-
low spaces around the cross-veins of that region as is the case in
maura ; but there is a small oval sub-hyaline spot in the upper
corner of the first basal cell, with a narrow transverse streak above
it, both these heing weak or absent in matra (Sce text-figs. 1 and 2).

FiG, 1. —Wing of A, himalayensis
R o ko IRAKES,

3. The lobe of the dark part (which in maura extends broadly
to the posterior margin of the wing) attains only the middle of
the second posterior cell, where it is rounded off; and the apical
portion of the dark part, near the tip of the wing, more nearly
forms a small additional lobe than in mara.
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4. In mawra there are generally a few very small pale spots
towards the upper and outer part of the dark portion of the
wing. These are altogether absent in Afmalavensis, in which the
dark eolour, moreover, is in some specimens guite black in others
dark brown,

N.B.—The remains {(a thorax awd upper part of each wing)
of a large specimen in the Indian Museum (without history)
bears a label ** A, Widens Big., n.osp. Ind” It evidently is a speci-
men of my new species,

Anthrax aperta, Wik,

Four examples taken by Dr. Aunaundale at Simla, 16-v-oq,
agree very closely with those in the Pusa collection and from
Mussoorie previously referved to this speecies by me,

Taken on Sedum and the common marguerite,

Anthrax aureo-hirta, mihi, sp. nov,

o. Caleutra. Long. 5 mm.

Head. —Frons at vertex one-cielith width of head, widening
to barelv double this width at the level of the antennie; black,
slightly shining. Ocelli on small raised tubercle,

Face black. Some white dust on each margin of the lower part
of frons and of the face, and vellow and black short hair inter-
mixed, above and below the antennze, which are wholly blacl:
the first two joints bearing some stiff black hairs, the third soft
white microscopic pubescence. Proboscis somewhat large, blackish
at base, brownish towards tip, with some hairs.

Eve margins rather deeply cut away at the middle of the side,
Back of head cousiderably puffed out, black, with golden vellow
hair at the sides and a fringe of stiffi bright yellow hair at
the back, and with microscopic black hairs on the remaining
portions.

Thorax.—Dorsum black, with short, not thick, bright golden
vellow hairs, also a bunch of bristly yellow hair on each side, just
behind the shoulder, with some vellow bristles; some yellow hair
on anterior margin. A large reclinate yellow spine above each wing
base and three or four black bristles on posterior portion of dor-
sum. Sides of thorax ash-grey, with some patches of whitish
hair. Scutellum black, with golden yellow hair, and some black
bristles towards posterior margin.

Abdomen moderately shining black, rather closelv covered
with short, bright golden yellow hair, which forms a large fan-
shaped bunch on each side of the 15t segment, where it becomes
almost scaly. There are short black hairs intermixed with the
yellow towards the sides of the dorsum. Belly with close, soft,
bright vellow hair.

Legs.—Coxae black, with whitish hair; femora and tibize
vellow, with short black bristles, which are longest on the latter,
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and form a circlet at the tibie tips: tarsi black, wifh very short
pubescence and bristles,

Wines very lmi.: hrown up to _'[11.\'-| bevond the middle where
the colour fades away. Halteres creamy vellow,

Described from a unigue specimen in perfect condition in the
Indian Muzeum collection, from Calcutta, taken 1-vi-o0g.

N.B.—This species does not quite fall naturally into any ol
my temporary divisions of this genus, as the darkening of the
wing does not partake of the usual obhqgue form : the coloration
extending over the whole basal half of the wing.

Bombylius scintillaus, mihi, sp. nov,

ot. South India. Long, 5 mm., without proboscis, which
measures 3 mi.

Head nearly as broad as thorax, black ; eves barely econtiguous,
but for about half the distance from the vertex to the antennee:
facets divided horizontally, those of upper half of eyve much
larger. Vertex distinct, ocelli red. Antennze and proboscis entirely
black, the former with microscopic white hairs on 3rd joint seen
under a microscope. Bushy long black hair at the base of the
antennze, on the face and on under side of head. Some elongaled
stivery whife scales in a row across the frons just above the antenne,
and more numerous ones in a small patch of them on each side
of the face. The surface of the face itsell is silvery white with a
faint bluish shimmer when seen in certain directions. Back of head
blackish, covered on upper part with bushy bright yvellow hair,
and on lower part with long black hair.

Therax.—Surface deep velvet-black, with some black hairs at
the sides and round the bases of the wings, The anterior part of
the dorsum with bright vellowish hairs. (The surface is denuded
posteriorly, but bears a few white scales with which it may nor-
mally be covered, but which mav have accidentally come from the
abdomen.) Scutellum black.

Abdomen dull shining black, bare of hairs on dorsum; a few
at sides and on the wholly black bellv. A thick row of sifvery
wihite scales at the posterior border of each segment, and distri-
buted over the surface; in perfect specimens the dersum of the
whaole abdomen is probably covered with them.

Legs Black, with minute bristly pubescence on tarsi ; middle
femora with soft black hairs below ; hind femora with several
spiny bristles below ; posterior tibize with numerous bristles.

Wings deep smoky brown, nearly black at base and on basal
part of costa ; posterior border paler; a blackish spot on upper
angle of 2nd basal cell. Halteres black.

Described from a unique o in perfect preservation (except for
some denudation of the thorax and abdomen) in the Indian
Museum, captured by Dr. Annandale at Kulattupuzha, at the
western base of the Western Ghats (Travancore, South India),
10-Xi-08,
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Bombylius comastes, mihi, sp. nov,

g, Sonth India, TLong. 3} mm. - proboscis 2 o,

Head —Yrons as broad as thorax, dark olive-brown, with
somte long erect black hairs: two large oval raised spots, concolor-
ous just below vertex.  Ocelli distinet, small, bright red, situated
at extreme vertex, at which is a small bunch of long black hairs,
Antennie black, first joint with rather long Dlack lair, styvle of
third joint minute. Mouth, proboscis and under side of head black,
A small cluster of snow-white seales on the [aece at each side of the
atitenmie, with a larger cluster of longer ones immediately below
the smaller cluster, some few isolated small sunilar scales scat-
tered along the mouth border. One or two small similar seales are
placed on each side of the frons, just below the vertex, on the raised
spots. Back of head grev, with thick yvellowish hair on upper part,
and a row of snow-white seales behind the outer orbit of eves, for
a considerable distance.

Thoray.—Ground colour velvet-black : dorsum partly denuded
but with some small scales remaining of a brilliant emerald-green
hue, while in front of the base of the wings are some small snow-
white scales.  Anterior part of dorsum with yellowish hair, some
vellowish hair on sides and snow-white ragged hair on the lower
part of the thorax in front. Black bristly hair appears scattered
sparsely over the thorax, with a few bristies near the base of the
wings. Scutellum dull black (denuded), with traces of green scales
similar to those on the thorax, g

Abdomen.—Ground colour dull black ; traces of variegated
scales, emerald-green, pink and white ; some grev hair at sides of
2nd segment, with a few snow-white scales, which latter also
appear to occur at the sides of the 4th segment. The sides of
the abdomen and the whole of the tip bear long black hairs, as
does also the belly.

Legs black, hind femora and posterior tibise with short spiny
bristles. Some vellowish grev long hair around the coxze,

Wings clear. Costal cell pale vellowish brown on distal half.
Wings at base (including the tegule) similarly coloured, up to the
base of the basal eclls which are absolutely colourless. The vein-
let closing the first posterior cell is in a direct line with that joining
the two branches of the fourth longitudinal, the venation otherwise
being that of normal Bombylius. Halteres black.

~ Deseribed from a single @ (perfect excipt for some denuda-
tion of the thorax and abdomen) in the Indian Museum collection,
taken by Dr. Annandale at Trivandrum (Travancore State, South
India), 13-xi-08,

N.B.—In the unusual venation referred to, this species resem-
bies the genus Comastes, Os. Sac., but, possessing neither the re-
markably long antennal stvle nor the distinet emargination of the
eves characteristic of that genus, it must remain in Bombylius.
The broad head, as wide as the thorax, is also characteristic of
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Comasfes, in opposition to the usually comparatively small and
narrow head in typical Bombvlius.

Bombylius vicinus, mihi.

Two ¢ ¢ from Kumdhik, Nepal Terai, taken in company with
Anthrax insulala,

Bombylius propinguus, mihi, sp. nov

[ have a o, taken at Haragama, Ceyvlon, in January 1god,
which eloselv resembles ferminalts, mihi, but, intermixed with the
vellowish brown soft hair on the front part of the head, are
numerous long black bristly hairs, There is no snow-white pile
around the antennge : the lower part of the head is brownish vellow
(not white), and without white hair; the base of the proboscis is
vellow, and there is no snow-white pile at the abdomen tip. The
wings have a blackish brown baso-costal band, occupying nearly
half the surface of the wing: 1st posterior cell closed some dis-
tance from the border. The proboscis is 4 mm. long; the whole
insect only 5 mm. From my wicinns it is also distinguished by
the wholly black antennz., Type in my collection.

Bombylius wulpii, mihi.

Bigot's description of the o of this speciesis quite good. Itis
very unlike the 2 , asit has the last four segments of the abdomen
(except the extreme tip) snow-white. I recently received a o
and ¢ from Mr. E. Green, taken in cop., at Peradeniva, Ceylon, in
April 1gog.

Systeechus socius, Wik.

One ¢ from near Theog, Simla district, 14-v-09 (7,000 ft.),
taken by Dr. Annandale, agrees very well with Walker's des-
cription,

Dischistus resplendens, mihi.

Four ¢ ¢ taken by Dr. Annandale on a hillside below Theog
{Simla distriet), 14-v-01).

N.B.—The suggestions in my description of this species, as to
the normal appearance of it in perfect condition, are fully borne
out by the above four perfect examples. Dr. Annandale describes
this species as hovering slowly over banks of wild thyme, with its
hind legs curved upwards, and as having much the appearance on
the wing of a large mosquito, such as Toxorhynchiles ; the probos-
cis being extended in front of the head adds to the resemblance,
while the glittering scales give the insect a splendour comparable
to that of T. immisericors, Wlk., which in life is one of the most
rorgeous of Indian Diptera.

ks
-
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Usia sedophila, mihi, sp. nov.

o 2. Simla. Long. 23—34 nun.

& Head —Vertex prominent, black, shining; a few erect long
hairs. Ocelli distinct, whitish, Eyes black, bare, contiguous for
more than half the distance from wvertex to antenna ; facets in
front and above distinetly larger than those behind and below,
but no distinct dividing line. Antenne black, bare, except
for an oceasional hair; first two joints short, third somewhat
flattened, but thick and slightly cutved, elougate, and with a
peculiar notch towards the tip on upper side in which is a single
hair.

Proboscis about twice the length of the head, black, eylin-
drical, stiff, straight, bent upwards at tip, bare, ex¥ept for a few
minute hairs at tip. Face dark greyish, with some stiff black
hairs on each chieek:, and a long, elevated, shining black ecallus
between the median line and the eye margins, Back of head black
not produced behind margins of eyes, with long sparse black hairs,
continued on under side of head.

Thorax dull blazk, velvety on dorsum, some black and pale
hairs towards the sides, and three whitish grey elongate spots
on anterior border, of which the middle one is often absent, and
the puter ones are occasionally indistinct or absent also. Lower
part of thorax more or less dark grey. Scutellum black, with
some erect light tawny hairs.

Abdomen dull black, conical, st segment narrow, wholly
black, the remaining six broadsr, but of diminishing length and
breadth to the tip, and with a rather bright yellow narrow poster-
ior border to each segment.

Dorsum comparatively bare, but the sides of the abdomen
with pale yellow hairs. Genital'a small, inconspicuous, conical,
blackish. Belly blackish, posterior margins of segments whitish
Zrey.

Legs uniformly black, very shortly pubescent ; femora with
a little soft hair ; hind tibize with short bristles,

Wings nearly clear; subeostal cell pale yellow, venation
normal. Halteres dark brown or black ish, knobs large.

?. In this sex the eyes are separated by a wide frons equal-
ling one-third of the head. The upper half of the frons, as also
the whole back of the head, is grevish vellow, the latter with black
hairs as in the o: the upper half of the frons with a row of hairs
near the margin of the eyes, Vertical triangle distinct, dark,
Two narrow fuscous vertical lines lead from the vertical triangle
to an irregular transverse dark streak dividing the upper from the
lower half of the frons, the latter part being more ash-grey and
unmarked. Lower part of the head greyish.  Proboscis and
mouth larger than in the @, thus narrowing the checks consi-
derably,

Thorax yellowish grey. with median pair of narrow fuscous
lines, with an outer broader stripe, more or less divided into three
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spots, the anterior one small and conical, the other two more
elongate. There is also an indistinct central line between the
median pair of narrow ones, and a small spot above the insertion
of the wings. Sides of thorax, cinereous grey. Scutellum yel-
lowish grey, with some yellow hairs as in o,

Abdomen black, bare, posterior margin of segment rather
hroadly vellow, sides with a little less hair than in . Belly
blackish. Ovipositor pale vellow, inconspicuous.

Legs and wings asin o,

Described (o ¢) [rom several of both sexes taken by Dr.
Annandale at Simla, 16-v-0g, where it was common on Sedum rosu-
latum (white stone-crop); the species was not seen anywhere
except on this plant.

Usia marginata, mihi, sp. nov.

. Simla. Long. 4 mm,

Head.—Eyes contiguous for a shorter space than in sedophila,
black, bare; upper facets larger than lower, and more sharply
defined from one another than in sedophila. Frons ash-grey,
small, with a few black hairs. Vertex prominent, with some
black hairs, ocelli distinct. Front margins of eyes and cheeks
with long black hair, which is considerably thicker on the under
side, and which extends over the whole of the back of the head.
Antennge as in sedophila, but the third joint with a pale ring at the
base, giving the appearance of a minute basal joint, and the tip
bears on its upper side a minute style-like process, just beyond
the sub-apical depression. First joint with some bristly black
hairs, second with one or two minute hairs, third bare.

Thorax dull black, almost velvety, covered lightly on dor-
sum, and more thickly in front and at sides with long black hairs.
Anterior margin of thorax broadly whitish grey, which in the
centre is produced posteriorly into four narrow stripes, of which
the outer pair just reach the suture, the inner pair being very
slightly shorter. Sides of thorax black, with long black hairs, and
the whitish grey colour of the anterior margin of dorsum extends
downwards somewhat below the shoulders,

Abdomen dull black, posterior margins of segments nar-
rowly vellowish, with the colour continued over the sides and
across the belly. A row of grey hairs on posterior border of seg-
ments, and the sides of the abdomen with rather thick whitish
grey hair. Belly concolorous.

Legs black, minutely pubescent; femora with rather long
soft black hair on upper and lower sides ; hind tibize very shortly
bristly.

- Wings nearly clear; subcostal cell very pale yellow. Hal-
teres pale brown, clubs chalk-white. _

Déseribed from one o taken by Dr. Annandale at Simla
(1hi-i=09) il company with the previous species. :
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Geron albescens, mihi, =p. nov.

@ . Orissa Province (Bengal Presidency). Long. 5 mm.

Head black. Eyes contiguous almost to the antenne, redu-
cing the frontal triangle almost to a point. TFacets of uniform size,
Vertex considerably raised, small, with some rather short black
hairs ; ocelli red. Mouth black, grev bordered ; face small, squar-
ish, black, a cluster of drooping snowy scales on each side of the
base of the antennze Proboscis black, tip curled. Antenna black,
microscopically grey dusted, tips of first and second joints narrowly
pale, which joints are covered with greyish hair. Back of head
black, long yellow hair above and greyish below. Some white
small scales on hind border of eyes.

Thorax velvet-black ; dorsum covered with bright yvellowish
hair, which on the shoulders becomes grevish, below which can be
seen the humeral calli, grey, perforated with small holes. Under
side ash-grey, covered with long grev hair and some grey scales.
Scutellum black, vellow-haired.

Abdomen black, covered close to the surface with small
recumbent vellow hairs ; each segment bearing on its extreme
posterior border a row of long deflexed grey hairs, Sides with some-
what thick and long grey hair. Belly wholly covered with small
silvery white scales and long grey hair.

Legs (fore legs missing) pale tawny, with a pinkish white
microscopic pubescence ; coxse, tips of femora, hind tarsi wholly,
and middle pair towards tip, black. Middle femora w.th a little
soft hair below.,

Wings quite clear, veins pale yellowish on basal half. Hal-
teres yellowish, knob bright lemon-yellow,

Described from a nearly perfect o in the Indian Museum col-
lection, taken by Mr. Cauiter at Balugaon, Puri district of Orissa,
on the east coast of India, 14-xii-08.

NOTE ON COMASTES. Os, Sac,

This genus, T am convinced, is not Oriental, although the late
Herr van der Wulp re noved a species of his own (pulchellus) from
Bombylius to this genus, Doascribed first in the Tijd. voor Ent.,
xxili, 164, with an excellent plate (plate x, fig. 8) giving the full
insect, he referred it to Comastes, in Notes Leyd. Mus., vii, 8s.
It is, however, certainly not a Comastes, as that genus possesses
three characters which are altozether absent in pulchellus ; these
are the lonyg style, as long as the third antennal joint itself, the
emarginate l eves, and the punctiform contact of the second submar-
ginal with the first posterior cell. There can be no possible doubt
that a perfect specimen, a female, captured recently in South
India by Dr. Annandale, belongs to this species, being identical
with van der Wulp s description and plate, and it is far too brilli-
ant and conspicuous a species to be mistaken. Moreover that
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author distinetly savs an *‘ extremely small” style, referring to his
species, aud the plate distinctly shows the normal venation of
Rombylius, and not that described by Osten Sacken.

The liead is as broad as the thorax in pulchelius, and in that
character alone it differs from the typical Bombylins, in which
renus it must therefore remain.

A second question is whether Comastes or Helerostylum, Macq,,
should stand. Prof. Aldrich adopts the latter in his recent Cat.
¥. Amer. Diptera. Osten Sacken admits the identity of the two
genera (Cat. N, Amer. Dipt., Add., p. 267, 1878) but upholds his
own generic name on the ground that Macquart's prineipal charae-
ter, the pubescence of the third antennal joint, had no existence in
reality, O ten Sacken having examined the type in Bigot's collec-
tion and found the supposed pubescence to be dust. The two
other characters of the genus admitted by Osten Sacken, namely,
the emarginate eyes and the venation mentioned above, were,
however, also given by Macquart in his diagnosis.

Osten Sacken has himself remarked somewhere that a generic
name founded upon an absolutely incorrect character seems justly
to require alteration, as bein3 scientifically wrong and mislead-
ing, but the name Heferostylum is not intrinsically incorrect, for
though the alleged pubescence is not present, the antennal style is
sufficiently differently formed (Macquart distinctly says ‘‘ la forme
du style, differenie,” ete.) to justify the retention of his name.

Therefore, becanse it may be regarded from this point of view,
1 think Helerosiylom should stand. The genus, however, has not
vet been found in the Orient.

[N.B.—The types of all the new species described in this
paper are in the Indian Museum collection, except where otherwise
stated.]
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XIV. NOTES ON THE TRICHOPTERA
IN THE COLLECTION OF THE
INDIAN MUSEUM.

Byv C. BETTEN.

This collection includes thirty species of Trichoptera of which
eleven are described below as new., Among these thirty species
there were some which are listed in this paper, the specimens of
which were not in condition to admit of specific description. There
were in addition a couple of species of Limnophilide and a
Rhyacophila unfortunately so much damaged that they cannot be
dealt with at all prope'ly. In the case of most of the already
described species referred to, notes and drawings are here added in
the hope of improving our knowledze of these forms. The nomen-
clature of the wing veins adopted is not that commonly used in
this order. I have therefore labelled veins only in those cases in
which it was necessary to make the references in the text intelli-
gible. In studying this collection it has been very convenient to
have for reference Ulmer's list of Indian Trichoptera.!

Fam. PHILOPOTAMID.E,
Gen. STENOPSYCHE.
| Stenopsyche griscipennis.)

[Stenopsyche griseipennis, McLachlan, Trans. Ent. Soc. Lond. (3),
vol. v, p. 265, pl. xvii, fig. 5 (1866):
Jowrn. Linn. Soc. Lond., Zool., vol. xi,
p. 134 (1871).

Ulmer, Cat. Coll. Sélys, fasc. 6, p. 77,
figs. 116, 117 (1907).

& i Ulmer, Genera I nsectorum, fasc. 6o, p. 201,

&y ir

Numerous specimens of both sexes from Sikkim, Kulu (W,
Himalayas) and Kurseong, Darjiling district (alt. 5,000 ft.). At
the last place I found the species common in the last week in
May, in 1906.

Unfortunately Dr. Betten’s MS. has been damaged in transit,
and the page containing his notes on this specics is missing. The

! Ulmer, Georg: Nofes from the Levden Musewm, vol. xxix,
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specimens referred to have been named by him. There are also
specimens in the Museum which agree with them exactly, from
Caleutta, Ramnee in British Garhwal, W. Himalayas (21-x-07), and
Manipur, Assam.—N. Annandale.]

Fam, HYDROPSYCHIDUE,
Subfam, MACRONEMATINAE.

Gen. MACROREMA,

Macrongma fastosum,

(Pl xiv, figs. 3—7.)
Macronema fastosum, Walker, Cal. Nenwr. Brit. Mus., p. 70.

i jasciatum, Albarda, Veth's Midden-Sumatra, vol, iv
pt. 5. pl. v, fig. 2 (1881).

> £, Ulmer, Steff. Enl. Zeit., vol. levi, p. 7z2.

% fastostem, Ulmer, Nofes from the Leyden Musenm,
vol, xxviii, p. 73.

= 5 Ulmer, Genera Insectorum, fasc. 6o, pl.

XXX, hg. 7.

Ulmer has shown that Macronema fasciatwm, Albarda, is a
synonym of M, fasloswm, and fasciatum is thus reduced to a
variety. The half dozen specimens at hand all belong to the typical
variety. One of the specimens is labelled * Sikkim" aud they all
agree in general with the description Ulmer gives of his material
from that region, although there is a little variation in the extent
and depth of the colour of the fore tibim. None of the descriptions
call attention to the fact that the tips of the hind wings are black.
The two veinlets in the costal area of the fore wing and the slender
filaments on the posterior margin of the fourth abdominal segment
seem also to have escaped notice. Figures are here added because
those by Albarda are in a publication not universally accessible and
they are not wholly accurate, as Ulmer has indicated.

[I found this form very common at Kurseong in May, 19ob.
Numbers flew to the lamp in my room every evening.—N. 4. |

Macronema punctatuin, sp. nov.

This species is undoubtedly closely related to M. fastosum,
from which it differs in the following particulars. The length is
10 mm., the wing expanse 31 mm. The largest specimen of M,
fastoswm I have has an expanse of 26 mm. There is no trace of
black on the tips of the wings of this species, and in the middle of
the fore wing there is a black spot, not much longer than wide,
instead of the band which occurs in M. fasfosum. The most
decided difference is in the venation. The difierence in the course
of branches of cubitus and anals near the wing-margin is shown in
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the text-figure. [ find no differences in the genitalia of the two
species,
One male specimen from Kulu, W, Himalayas,

jpardaada

B

Tips of cubitus and the anals of the fore wing of, A, Macranema fastoswn |
B, M. punclalum.

Gen. POLYMORPHANISUS,
Polymorphanisus nigricornis.
(Pl. xiv, figs. 8, 9.}

(Estropsis nigricornis, Walker, Cal. Neur. Brit. Mus., p. 79.
McLachlan, Ann. Soc. Enf. Belg | 1872,
p. 70.
Brauzr, Verh. Zool.-Bol. Ges. Wien, vol.
XXV, P 73-
Polymorphanisus nigricornis, Ulmer, Ann. Soc. Enl. Bely., vol.
xlix; p. 24, fig. IT.

L]

LE ] Lk

There are in the collection a male and a female specimen of
this species. They agree well enough with Walker's description.
They have the two black spots on the mesonotum as described for
P. bipunciata, Brauer, but not mentioned in the original description
of migricornis. 1 add complete figures of the venation and of the
genitalia.

[One of these specimens is from Cachar, Assam.—N. 4.]
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Gen. ALATHALOPTERA,
Ethaloptera sexpunclala.
(Pl. xiv, figs. 10—12.)

Selodes sexpunctata, Kolenati, Genera of Spec. Trichopleroriimn,
vol. ii, p. 266, pl. iii, fig. 28.

Polymorphanisus sexpunctata, Brauer, Verh. Zool-Bot. Ges.
Wien, vol, xviii, p. 263.

Ethaloptera e Ulmer, Stefl. Ewn’. Zeit., wvol.
Ixvi, p. 50, pl. 1, fig. 40.

There are several specimens irom Rajshahi, E. Bengal
(February, 1907), and one from Sara Ghat, R. Ganges, in the col-
lection of the Indian Museum, the latter dated December 15t. 1
have given figures of venation and of male genitalia.

Gen. PHANOSTOMA,
Phanostoma sp.
(Pl xiv, figs. 13—15.)

This is probably a new species, since this genus has heretofore
not been reported from India or Asia. The two male specimens
from Sara Ghat in the collection are considerahly damaged and
hardly admit of description. T am able, however, to give fizures of
venation and of genitalia.

Subfam. HYDROPSYCHIN E.

Gen. HYyDROPSYCHE.

Of this cosmopolitan genus four species have hitherto been
reported from India and the East Indies. In the collection at
hand there are two species, one of which is Hydropsvche astatica,
Ulmer, adequately described in Stett. Ent. Zeit., vol. lxvi, p. 91,
pl iv, figs. 122—124. Of this species there are two males from
Kurseong (Annandale, May, 1906). The other species is new.

Hydropsyche indica, sp. nov.,

(Pl xv, figs. 1—4.) 1
Length 9 mm. Expanse 18 mm. Head, prothorax and
mesothorax covered with yellow hair. Antennz vellow at base

broadly ringed with black. Legs vellow with yellow and black %
hair. Fore wings brown, closely dotted with vellow, veins dark I
brown. Venation as usual in the genus; in the hind wing cell R, ,
1s very small and a median cross-vein is present (pl. xv, fig. 1). =
This species is distinctly smaller than H. malicna, Hag., B

and_may be readily separated from the other three Indian
species by the form of the genitalia (pl. xv, figs. 2, 4). In the
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figure are shown two appendages of the penis, each consisting
of a long membranous body, terminated by a strong chitinous hook.
These appendages occur in all species of the genus I have ohserved,
but they are not shown in figures of the genitalia heretofore pub-
lished.! Thisis due to the fact that these appendages are generally
retracted ; they can he brought out easily by boiling in caustic
soda. In this species these appendages are very long, réaching
nearly to the end of the penis.

One male and one female from Kurseong (Aunandale, May,
1906).

Gen. HyproaanNicus,

This genus has been set apart from Hydropsyche mainly on
two characters—the intermediate tarsi of the female are not dilated
and the outer claws of the males are normal. The latter character
I do not find of great value, for the claw may not be very abnor-
mal in Hydropsyehe. As defined, the genus Hydvomanicus includes
two groups which should in all likelihood constitute separate
genera. One of these groups corresponds very closely to Hydre-
psyche except that the tibize of the female are not dilated. Judging
from the specimens before me, further points of difference are that
there are no appendages (Titillatoren) on the penis as in Hydro-
psyche. Turthermore, the base of the znd anal vein of the fore wing
is in part obsolete, as is not the case in Hydropsyehe., Regarding
both these points observations on the other speciss of Hydroma-
nicus are desirable. The second group,” while it agrees with the
former in not having the intermediate tibiz of the female dilated,
differs from it and from Hydropsyche in several points, The shape
of the wings is decidedly different, the apex being markedly trun-
cate. This difference is particularly striking when the wings are
folded at rest. The jugum is well developed in the second group,
while in thefirst, as in Hydropsyche, it is not so, The most striking
venational difference is in the hind wings where Se and R, both
arch towards the sector in the region of cell 1st R, and then
separate widely as thev go to the wing-margin, In Hydropsyche
and in its nearest allies in Hydromanicus Sc and R, have their
tips fused (pl. xv, figs. 1, 5, 13).

Hydromanicus truncatus, sp. nov,
(Pl. xv, figs. 5—8.)

Length of body 8 mm. Expanse 17—19 mm. Head, protho-
rax, and mesothorax black with golden hair; metathorax brown,
legs yellow, abdoman black, Antenna black with an oblique white
mark on each segment. Wings thickly covered with brownish
black and with ycllow hair, the yellow dots being distributed
rather equally over th: wings. Sam: of the light spots are in the
wing membrane, as may be seen when the wing is denuded. Some

! Ulmer's latest figures are exceptions Lo this,
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of these occur along the anterior margin, some along the posterior
margin, particularly just before the tips of the anals, and a large
patch of them is found at the wing apex. The shape of the clas-
pers (Genitalfiissen) is very characteristic, the ends being truncate, at
least as seen from above. The dark spots shown in pl. xv, fig. 8,
are chitinized points on the dorsum of the ninth segment that can
be distinguished only in specimens that have been cleared.

This species corresponds closely to the description of
H. luctuosus, Ulmer. Some differences will be seen in the venation.
The species agree, however, in having R and R, of the fore wing
fused further towards the wing-margin in the male than in the
female. The two species are easily distinguished by the genitalia,
the processes on the dorsal surface of the tenth segment being very
slender in frincalus, and the ends of the claspers more or less
truncate.

Several specimens from Kurseong (Awuna ndale, May, 1906).

Hydromanicus dilatus, sp. nov.
(Pl. v, figs. g—12.)

Expanse Ig-z0 mm. Head and thorax dark brown with
vellow hair. Antennae yellow, narrowly ringed with brown, basal
joint darker. Wings brown, with black and yellow hair, the yellow
spots being distributed rather uniformly. The venation is of the
type of Hydropsyche with no striking peculia ritv except perhaps the
transverse position of the tip of R, of the hind wing. The shape
of the genitalia is characteristic, particularly that of the claspers.
These have the first joint thickened distally, while the second joint
is very long and slender.

One male and one female from Salatega, Java, sent by Dr.
Zehntner.

The three species next to be described belong to that division of
the genus characterized above as being more distantly related to
Hvdropsyche. Their neares’ allies among described forms are doubt-
less H. aspersus, Ulmer, and H. papilionacens, Hagen. With these
thev agree in having cell 1st R, of both wings long and narrow.
They differ, judging from Ulmer's figures of aspersus and ol papi-
lionacens, in having a cross-vein between Sc and Ry of the fore
wing. Cell R, of the hind wing is equal in length to its pedicel,
not decidedly less as in aspersus nor decidedly more as in papi-
lionaceus. ‘The cross-vein between Cu, and Cu, of the fore wing is
near the middle of the wing, a littlehefore the cross-vein M-Cu.  In
the figure of aspersus it appears far towards the wing-margin and
in papilionaceus it is apposed to the cross-vein M-Cu.

Hydromanicus marginalus, sp. nov.

(Pl =v, fiz. 13.)

Expanse 20 mm. Head black with black hair, thorax black
above, golden towards the sides. Antennz vellow at base, ringed
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black , further out the proportions of the colours change so that
the antenne appear black, ringed yellow. ILegs vellow to brown,
with darker hair particularly on the distal joints: coxwe brown.
On the fore wing the hairs on the anterior part are dark brown
with spots of yellow particularly at the apex; the posterior third
of the wing is almost wholly yellow and the veins in this region are
more indistinet. The difference in coloration is very slightly indi-
cated in the wing membrane,
Two females from Kurseong (A nnandale, May, 1906),

Hydromanicus orientalis, sp. nov,
(Pl. xv, figs. 14—16.)

This species is closely related to H. marginatus but does not
have the peculiar eoloration of the latter and is considerably
smaller, the expanse being 16 mm. The hair on the head is yellow,
while in marginafus it is black. In the fore wing the membrane is
nearly uniform brown, the pubescence rather scant, forming very
indistinet irrorations of vellow and black. These irrorations are
more distinct on the anterior margin. In venational and other
characters, I see no difference hetween this and the preceding
species

[Specimens from Kurseong (Aunandale, May, 1506),]

Hydromanicus briunneus, sp. nov.
(Pl xvi, figs. 1—4.)

Length to tip of th: wings 8 mm. Head and thorax dark
brown to black above with brown hair. Antennz at base whitish
ringed with brown; more distally the brown band is wider than
the pale one. Legs dark brown, tarsi still darker: hind femora
with long hair. Fore wings reddish brown with lighter spots parti-
cularly along the anterior margin and at apex. The alternate
light and dark markings at the wing apex extend also over the
marginal fringe. Venation practically as in the two preceding
species. Genitalia very different from the preceding species as
shown by the fizures.

Several specimens from Upper Assam,

Fam, POLYCENTROPID.TE,
Subfam. POLYCENTROPIN E.
Gen. HYALOPSYCHODES, nov,

This genus is closely related to Hyalopsyche, Ulmer, reported
from W, Africa. It differs from that genus mainly in having no
labial palpi. The maxillary palpi are like those firured by Ulmer
for Hyalopsyche, but the fifth joint is comparatively longer. In
addition it may be noted that the disparity of length in the spurs
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is more striking on the first pair of legs than on the second and
third pairs as described for Hyalopsyche. This is the first genus
described as having maxillary palpi but no labial palpi.

Hyalopsychodes rivalis, sp. nov.
(PL, xvi, figs. 5—7.)

Length 10 mm. Expanse 20 mm, Head, prothorax, and
mesothorax dark brown, metathorax yellow. Wings brown.
Head, thorax and wings covered with short yellowish hair.
Antennz with globose basal joint, the others longer; the joints
near the base are thicker than those at the tip and have dark
brown bands near their distal ends. ILegs yellow. The venation
is strikingly similar to that of Hyalopsyche palpata, Ulmer. The
abdomen of the female is modified into an ovipositor as in
Hyalopsyche.

The specimens at hand are females taken at Rajshahi, Eastern
Bengal, 1—6-ii-07 (Annandale).

Gen, DIPSEUDOPSIS.
(Pl. xvi, figs., 8—13.)

The species of this genus have been differentiated mainly on
the form of the abnormal spur on the hind tibiz of the male. In
this collection there are four specimens of a species of this genus
but they are all in bad condition. I add figures of venation, the
palpi, genitalia, and of the abnormal spur. The spur is unlike
any I have seen figured.

Fam. CALAMOCERATIDA,
Gen. GANONEMA.
Ganoncma brinnetent.

Ganonema brunneum, Ulmer, Stelf. Ent, Zeit., vol. Ixvi, p. 37T,
pl. i, fig. 26.
Of this species there is one female specimen [rom Sibsagar,
Aszam.
Grononema salsion, sp. nov,

(Pl. xvi, figs. 14—17.)

Length to tip of wings g-1o mm. Expanse 21 mm. Almost
wholly brownish vellow, with hair of the same colour. Basal joint
of antenna thick, second very small, the third longest, the succeed-
ing ones about equal to the fist. Palpi hairy, the proportions of
the segments as figured (pl. xvi, fig. 17). By Ulmer's key to the
genus (Noltes from the Leyden Musewm, vol. xxviii, p. 50) this species
runs to G. brevipenne, Ulmer. The description also agrees fairly
well but there appear to be decided differences in venation and in
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the genitalin. The following points in the venation may be u.utu[
as different from those in G. brevipenne. ‘The cross-vein RM is at
the apex of cell M, and does not touch cell R, ; cell M, reaches
back on cell 1st M for two-thirds the length of the latter. The
venation of the hind wing seems to be like that of brevipenne
although the shape is not the same,

Several specimens from Upper Assam,

Gen. ASOTOCERUS,

Asofoceries fuscipennis,

(PL xvii, figs. 1—3.)

Asofocerus fuscipennis, Albarda, Veth's M tdden-Sumatra, vol,
iv, pt. 5, p. 17, pl. v, fig. 1.

Figures of the venation and of the male genitalia are here
given. The venation differs from Albarda's figure mainly in the
presence of the cross-vein Cu,, to Cu and the cross-vein between
Scand R, of the fore wing. The latter is very distinetly indicated.
In the hind wing also there is a cross-vein between Sc and R,

[Specimens from Kulu, W. Himalayas,]

Fam. ODONTOCERID.E.
Gen. MARILIA,

Of this family no species have yet been reported from India.
In this collection there is a single specimen, too poorly preserved
to admit of description, which I regard as a species of Marilia, in
spite of the fact that it differs from other species of that genus in
not having R, and R, of the fore wing fused. As in females of other
species of this genus, the spur formula is 2-4-4 and the hind wings
are narrow. The venation of the fore wing is somewhat more
generalized than those of this genus hitherto published, but these
latter are probably of males (pl. xvii, fig. 4).

The spec'men is from Bhim Tal, Kumaon, 4,500 ft., 22—27-
1%-06 (Annandale).

Fam. LEPTOCERID.E,
Subfam. TRIPLECTIDIN F.
Gen. NDTANATOLICA.
Notanatolica mazna.

Notanatolica magna, Walker, Cat. Neur. Brit. M ns., p. 73.

o »w  McLachlan, Trans. Ent. Soc. Lond. (3),
vol. v, p. 257, pl. xix, fig. 3.
o = Ulmer, Nofes from the Leyden Musewom,

vol. xxviii, p. 32,

Of this species there are two female specimens from Calcutta
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Notanatolica opposita (7).
(Pl xvii, figs, 5—8.)

Notanatolica opposita, Walker, Cal. Neur. Brit. Mus., p. 73
- McLachlan, Trans. Ené. Soc. Lond. (3),
vol. v, pp. 257, 258.
Ulmer, Noles from the Leyden Museum,
vol, xxviii, p. 32.

]

There are two male specimens 'of what T take to be this species.
Doubt is cast on this determination by the fact that while R, and
R. of the hind wing are fused, the cell 15t R, of the fore wing is not
of the shape described for the female of this species by Ulmer.
Nor do the cross-veins connecting that cell occupy the positions
indicated by him. T add fizures of the genitalia.

[One specimen from Caleutta (Afcock).]

Subfam, LEPTOCERIN.I.
(Gen. SETODES.
Setodes argentifera.

(Pl. xvii, figs. g—11.)

Setades argentifera, MclLachlan, Jowrn. Linn. Soc. Lond., Zool.,
vol. xi, p. 129, pl. iii, figs. 13, 13a.

This pretty little species is easily recognized from McLachlan’s
description. I add figures of venation and of genitalia because they
differ somewhat from those of McLachlan’s paper. In the venation
the chief point of difference is that I find the radial cross-vein of
the hind wing running to Sc and R, rather than to the wing-margin.
In the drawings of the genitalia there i1s considerable difference,
McLachlan has failed to show the bristly two-pronged appendage
which appears to be an upper branch of the clasper. The slender
spines referred to by MeLachlan I suppose are those running close
alongside of the strongly curved penis,

Fam. SERICOSTOMATID.E,
Subfam. GOERIN .

Gen. GOERA,

Of this genus there appear to be at least three species,
represented by material in very bad condition. But one of these
species is here described.

Groera relicta, sp. nov.
(Pl. xviii, figs. 1—5.)

Expanse about 13 mm, Distinguished from other species
mainly by the venation and the genitalin. In the fore wing R.
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and R, separate before the middle of cell 1st R,, not beyond it as
in G. pilosa. In the hind wing cell R, is decidedly shorter than
cell R* not longer as in G. longispina; there is no cross-vein
R-R, as in G, conclusa. On the sixth ventral segment there is a
single blunt elongate tooth with no spines alongside of it as there
are in G. pilosa and G. japonica. This tooth is about one half as
long as the segment. The male palpi are difficult to make out
satisfactorily, The basal joint is short, one-and-a-half times as
long as wide; the second is apparently wider than long: the third
is about as long as the first and second. It is densely covered
with very small club-shaped striate scale hairs.

Subfam. LEPIDOSTOMATIN .
Gen. GoErODES.
Goerodes sp.

(PL xviii, figs. 6—qg.)

The three specimens belonging to this species are all females
hardly admitting of specific d=termination. Ulmer's description
of G. cornigera and his notes on G, vilpina, Hag., and G. wrsina,
Hag., seem to exclude these as possible determinations for this
species. The figures and notes here added may make later deter-
mination of this material possible.

Length to tip of wings 7 mm. Expanse 13 mm. First joint
of antenn®e covered with long ve'low and fewer black hairs, succeed-
ing joints darker at their distal ends. Legs vellow with dark hair,
particularly externally. Spurs 2-4-4, subapical spurs of inter-
mediate tibie three-eizhths the way from the proximal end, those
of the hind tibie th-e=fourths the wiy; hind tibiz somewhat
curved in the region of the subanical spurs.  Wings light brownish
with short yellow and longer black hair. The venation differs from
that of G. vulpina figurel by Ulmer (Cal. Coll. Sélys., fase. 6.
pP- 40, fiz. 6}) mainly in that call Cuy, doss nat extend as far
back as cell 1st R , and that Cu is not arched strongly near its
branching ; in the hinl winz Scanl R are fusel beyond the apex
of cell R,, there is no cross-vein R-R,, ccll M, does not extend
further back than cell R ,

Three specimens from Upper Assam.

Gen. DINARTHRELLA,
Dinarthrella sp,
(Pl. xviii, figs. 10—12.)

There are two specimens (o and ¢ ) of Dinarthrella doubtless
representing a new species but in such very bad condition that I
do not propose a specific name and content myself with giving
figures of venation, the first joint of the antennz, and the genitalia
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of the male. D. destructa, Ulmer, is apparently a close ally but
the genitalia and the first antennal joint are different,
Specimens from Kurseong, May, 1907 (N, Annandale).

Fam. PHRYGANEIDAL
Gen. NEURONIA.

‘Phree species of this genus are reported from Asia: N. mela-
lewea and N. regina from Japan and N. maclachlani from India.
OF the latter there are a female and male specimens in this collec-
tion. There is besides a male specimen of a new species.

Newronta maclachlant,
(Pl. =viii, figs. 13, 14.)

Newronta McLachlani, White, Proc. Enf. Soc. Lond., 1862,
p. 26,
AMel.achlan, Trans, Ent. Soc. Load.
(3), vol. v, p. 249, pl. xvii, fig. 1.
Hagen, Verl. Zool-Baot. Gesellsch, Wien,
1873, p- 395.

[Specimens from Kulu (W. Himalayas), Darjiling (E. Hima-
lavas) and Shillong (Khasi Hills, Assam),]

Newronta asialica, sp. nov.
(PI. =viii, figs. 15, 16.)

Length of body 15 mm. Expanse 41 mm.

Head and thorax dark brown, eyes black, ocelli yellow. Fore
wings orange with brown spots, the largest spots along the costa
and apical margins, covering the tips of the veins, a particularly
large spot on the tip of Sec ; there is an irregular brown band
following the line of anastomosis from the first branching of media
to the tip of the anal veins, The hind wing has the basal twe-thirds
dark brown; the distal third is yellow. There is an interrupted
apical band of brown, the brown spots being on and along the tips
of the veins. The abnormality of venation shown in the anal veins
of the hind wing occurs in both wings of the specimen.

[Type from Sibsagar, Assam (5. E. Peal).]
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EXPLANATION OF PLATE XIV.
MACRONEMATIN.E.

1.—Wings of Stenopsyche griseipen nis, McL.

2.—Max. palpus of ,,

3.—Labial ., s -
p—Wings of Macronema fastoswm, Walker
5.—Mazx. palpus of

3, —Genitalia of L 2 o {dorsal view).
- (lateral view).

Fioes 13 33

8.—Wings of Polymorphanisus nigricornis, Walker.
g.—Genitalia of - . (lateral view)
10.—Wings of Ethaloplera sexpuncia, Kol.

11.—Genitalia of o o o (lateral view).
12— 5 5 AL R (dorsal view).
13.—Wings of Phanosioma sp.

14.—Genitalia of |, ., (dorsal view).

15— 3 o ., (lateral view).
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EXPLANATION OF PLATE XV,
HYDROPSYCHINE.

1.—Wings of Hydropsyche indica, sp. nov.

2. —Genitalia of it ., o (dorsal view),
3.—Max. palpus of |,

4.—Genitalia of - ., o (lateral view).
5.—Wings of Hydromanicus fruncalus, sp, nov.
6.—Max. palpus of

7.—Genitalia of o o (lateral view).
a. = = i e (dorsal view).
g.—Wings of 5 dilatis, sp. nov,
10.—Penis of = (ventral view).
11.—Genitalia of - “ o (dorsal view),

12— e oy e et (lateral view),
13.—Wings of - margiinatus, sp. nov,
I4.—Mazx, palpus of |, ortentalis, sp. nov.
15.—Genitalia of o ., o (dorsal view).
16— 5 T s o (lateral view)
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EXPLANATION OF PLATE XVI.

HYDROPSYCHINE, POLYCENTROPIDE and

CALAMOCERATIDE,

t.—Max. palpus of Hydromanicus branneus, sp. nov,
2, —(Genitalia of ke X e (dorsal view)

J r ’s 13
4,—Penis of A v
5.—Wings of Hyalopsychodes rivalis, sp. nov,
6.—Ovipositor of e 2
7.—Max. palpus of , o

8. —Wings of Dipsendopsis sp.

g. —Mouth parts of |, 7
ro.—Genitalia of i ., o (lateral view).
II.— o o - (dorsal view).
12.— o o i (ventral view).
13.—Abnormal spur of | -

14.—Wings of Ganonema salswn, sp. nov.

15.—Genitalia of o (dorsal view).

16.- ) o i tlateral view),
17.—Max, palpusof ,, i

o (lateral view).
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EXPLANATION OF PLATE XVII,

CALAMOCERATIDE, ODONTOCERIDA and

LEPTOCERID A,

1.—Wings of Asofocerus fuscipennis, Albarda.

>

4. —

b.—

b |

Q.-

Genitalia of . »  (dorsal view),
- o {lateral view).
Wings of Marilia sp.
Wings of Notanatolica opposita (7), Walker,
Genitalia of = o (dorsal view),
(ventral view).

(lateral view).

0.—Wings of Selfodes argentifera, McL.

10.—-
L

Genitalia of |, e =  (lateral view).
+ i i (ventral view, with tip
of abdomen tilted
upwards).
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EXPLANATION OF PLATE XVIILI.
SERICOSTOMATIDAE and PHRYGANEIDE

1.—Wings of Goera relicla, sp. nov,

z.—Labial palpus of Goera reficta,

3.—Genitalia of 2 ;o (lateral view).
4= - o o [dorsal view).

5.—Tooth on 6th ventral segment of Coera relicln, @ .

6.—Wings of Goerodes sp.

=—Mazx. palpus of Goerodes sp., 2.
8.—Labial ,, 2.
g.—Basal part of antenna of Goerodes sp.

33 ar ry

I0e— 4y W - ., Dinarthrella sp., o .
11.—Wings of Dinarthrelia sp., o
12.—Genitalia of  , o (lateral view).

13.—Wings of Newronia asialica, sp. nov.

14.—Genitalia of ,, - (lateral view),
TR .« maclachlani, White (end view).
10— - {lateral view),

3







XYV, DIAGNOSES OF NEW SPECIES AND
VARIETIES OF FRESHWATER
CRABS., Nos, 1—3.

By A, Arcoer, F.R.S,

Mo, I.

In examining the Indian Museum collection of freshwater
crabs (Potamonida) I have, so far, met with the followi g species
and varieties of the subgenus Pofomon that seem to be ™ new " :—

1. Potamon (Pofamon) fluviatile, Latreille, var. gedrosianum.

This variety agrees with the variety tbericttmn in all but the
following particulars:—(«) The carapace is broader, its length in
large adults seldom exceeding |iths of its breadth, owing to the
greater convexity of the antero-lateral borders: (b) the cervieal
grogges is deepcut in all its course; {(¢) the epigastric crests are

= tumid and more in advance of the post-orbital crests. It

curs in Baluchistin, Seistin, and the Salt Range of the Punjéb.

2. Potamon (Polamon) athinsonianim, Wood-Mason,
var. emphyselenm.

This variety agrees with Wood-Mason's type in all but the fol-
lowing particulars :—(a) The antero-lateral borders of the carapace
are very strongly convex, this adds to the breadth of the carapace
and makes the postero-lateral borders remarkably convergent, it
also makes the ripple-like tubercles of the antero-lateral part of the
epibranchial regions more oblique; (b) the sixth abdominal seg-
ment of the adult male is always two-thirds as long as broad,
whereas in a series of afkinsontanwm it is a variable amount less
than two-thirds. It occurs in the Punjib Himalayas, at Bilaspur
and Kangra.

3. Potamon (Potamon) atkinsontanim, Wood-Mason,
var, ambivium.

This small varietv is annectant between afkinsonianum and
Miss Rathbun's species, or variety, koolocense. Like the latter
form it is small, the carapace of an egg-laden female being less
than an inch long. It occurs at Dharampur, near Simla, 5,000 feet

elevation,
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4. Potamon (Polamon) atkinsonianum, Wood-Mason,
Yar. ';'l:'.-‘n!.".l"!.l.'}.'l'.l'l.’.

This variety agrees in cvery respect with Wood-Mason's type,
except in the form of the male abdomen, which is broad, the sixth
segment being twice as broad as long. It is represented by asingle
specimen, a large male with a carapace nearly two inches
broad, from Kumion, about 0,000 feet elevation. It is possibly
an aberrant individual, not a ** variety ” in the strict sense of the
term—if terms were always used in their strict sense.

5. Polamon (Polamon) bifartim, sp. nov.

Belongs to the athinsontanum clan, and is distinguished from
athinsoniamm by the following characters :—(a) The carapace is
distinctly convex beh’nd the frontal slope ; (b} the epibranchial
arcolee are less distinet ; (¢) the abdomen of the adult male 15
broader, the sixth segment varying in length from almost half to
two thirds the greatest breadth ; (d) the lezs are =lenderer, for in-
stance, in the second and third legs the propodite is two-and a-half
times as long as broad. The specizs is represented by six males col-
lected by Dr. W. T. Blanford either in Sikhim or in Burma.

6. Potamon (Potamaon) andcrsoniantn, Wood-Mason,
var. asperalunt,

Only differs from the tvpe in having the entire carapace
finely granulous. The specimens are young and the chara
specified is variable. Thzy come from Ganjam in the Cachar Hillsy
about 4,000 feet elevation,—not from Ganjam on the East Coast.

7, Potamon (Polamon) andersonianum, Wood-Mason,
Var. wuei purense,

In this variety the surface sculpture of the carapace has a
¢ worn'' look, and the edge of the front is a little sinuous. A
male and a female from the Manipur Hills,

8. Potamon (Polamon) andersoniamim, Wood-Mason,
var. fritum,

In this variety the surface sculpturs is still more worn-looking,
and the edge of the front is so sinuous as to sugzest four faint
lobes. A single female from the Kakhyen Hills, Upper Burma;
in Dr. J. Anderson’s Yunnan collection.

g. Potamon (Potamon) edwardsi, Wood-Mason, var. hirtum.

In this variety the tufts of bristly setz on the dorsum of the
carapace may be so numecrous as to give the specimen a harsh
woolly feel, and the legs are rather thickly hirsute. The pustule-
like tubercles of the upper surface of the palm may be more
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numerous and a little smaller. Nine males and three females
from the Kakhyen Hills and Vunnan ; in Dr. Anderson's Yunnan
col.ection,

10, Polamon (Polfamon) pealtansm, Wood-Mason,
var., m.’h'mmrff:m.

[n this * variety "—using the term without any definite
implication—the antennular fosse are wide fore and aft owing
to an overgrowth of the epistomial portion of the inter-antennu-
lar septum. In consequence of this pushing up of the edge of the
front the antennal peduneles staud quite clear of the [ront, being
neither in contact with nor overlapped by the front. T find this
abnormality in four old females only, two of them from Sibsagar,
Assam, two from an unrecorded locality.

11. Potamon (Polamon) twrgidulion, sp, nov.

Belongs to the pealianwm and femidum clan, Resembles
P. fumidion, Wood-Mason, in form and size, but differs as follows :—
{a) The grooves of the carapace are more superficial ; (0) the front—
in individuals of eqgual size—is narrower, and its edge is distinctly
bilobed ; (¢) the edz> of th2 post-orbital erests is th'n and well de-
fined, nof thick and somewhat confused with the rugosities of the
carapace as it is in femiduwm ; (d) the merus of the external max-
T 1= is as long as broad ; (¢) the legs are longer—in individuals
% equal growth—the second (longest) pair being considerabily longer
than the chelipeds. Eleven males and six females {one with eggs)
from Burma. The length of the carapace in adults is less than an

inch.

12. Potainon (Pclamon) tumidulum, sp. nov.

Very close to fumidum and furgidufon, but the carapace is less
convex, and the post-orbital crests are verv rugose and blunt-
edged. Though not so convex dorsally the carapace is hardly less
deep, its depth being ha'f its length. The front is less than a
third the greatest breadth of the carapace in adults—in furgiduliem
it is a third, in fwmidum more than a third. The chelipeds are
more unequal, and they and the lezs are somsawhat hirsute,
Eight males, eight females, and eight young from Pharping, Nepal.
In the largest specimen (a mature female) the carapace is only 3ths
of aninch long, This species could not be placed in the Geolelphusa
Erc;;p as its post-orbital crests, though blunt-edzed, are tumid and

old.

13. Polamon (Potamon) simulum, sp. nov,

Very close to P. austenianum, Wood-Mason, and having the
same remarkably long, slender legs, but differing in the following
particulars :—(a) The carapace is shorter and wider, and its areo-
lation is much less distinct ; (J) the front is much narrower—not
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one-fourth the greatest breadth of the carapace—and is vertically
deflexed.
A single female, with a carapace nearly 2 inches broad, from
Burma.
1. Polamon (Polamon) priinosient, sp. nov,

Belongs to the P, larnandii clan, but differs from this and all
other related species in the profusely tuberculous carapace. The
carapace is deep—its depth equals half its length—and its grooves
are very faint. The cervical groove does not cut the post-orbital
crests,  The surface of the frontal and of the anterior half of the
gastric and epibranchial regions is covered with pearly granules and
transverse dentiform tubercles of a brilliant whitish colour, Smaller
pearly white granules stud the chelipeds. The edge of the epigas-
tric and post-orbital crests is broken into long transverse and
oblique whitish imbricating tubercles. Its nearest relative is
P. brevimarginatum, deMan ; but it is more profusely and crisply and
tinely tuberculous than that species ; has a deeper carapace ; and,
except for a very superficial and incomplete cervical groove, has
no distinct areolation of the dorsum.

Loc¢ality.—Hills between Burma and Siam.,

No. z.
POTAMISCUS, gen, nov.

Polamiscus in one particular (namely, the absence of a flage
from the exopodite of the external maxillipeds) resembles Psendolé
phusa; but it has no other affinities with that genus. Its closest
relations are with the Pofamon fluviafile group, as it has a simple
mandibular palp—i.c., a mandibular palp with the terminal joint
not bifurcate—such as is found in P. fuciatile, P. athinsontanum, P. .
koolooense, P. andersoniamwm, P, edwardsi, P. hispidum, P. bifa- -
riwm, P. pealianwm, P. twmidum, P. twrgidulum, P. feenniedaelten,
P, qustenianmum, P. simulwm, P. larnoudii, P, manii, P. brevimay-
sinatum, P. stoliczhanmion, P. thagatense, P. (Geotelphusa) sikkimense,
and #nof in any other Indian species. The value of the mandibu-
lar palp in classifying the Potamonide has lately been disclosed
by Dr. W. T. Calman,

1. Polamiscus annandalit, sp. nov.

This species has a wvery strong superficial resemblance to
P. pealianum, from which it is easily distinguished by the following
characters :(—

(1) the Hagellum of the exopodite of the external maxillipeds
is either quite vestigial or altogether wanting ;

(2) the cervical groove is distinguishable only in the middle of
the carapace, where it bounds the mesogastric areola posteriorly ;

{3) the post-frontal and post-orbital crests form a continuous
wavy curve from the middle line to the lateral epibranchial tooth, '
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as in the mixed assemblage of species to which the name Polamo-
nanfes has been applied,
. In a large fomale the carapace is 1 inch long, 1} inch broad,
and 2 little over } an inch deep.

From Nemotha, Cachiar: nine males and six females,

2, Varieties of Potamon lugwbre, Wood-Mason.

This species is not a true Pofwmon (subgenus), sinee it has the
terminal joint of the mandibular palp bifurcate or bilobed as in
* Potamonantes” Jacquemontii, * Geolelphusa " levis, Paralelphusa
spintgera and Gecarcintecus jacquenontiy,

It is a very variable species. In the large series which I have
examined I can distinguish five varieties (not including P, masoni-
anton which seems to be but a variety) to some or all of which
many naturalists, with only single specimens of each before them,
might give specific rank. In none of these varieties, however, is
there any constancy,

. Potamon lugubre, var. edentuliom,

Il In this variety the lateral epibranchial tooth is quite obsolete,
the antero-lateral borders of the carapace are unusually convex, and
the individual regions of the carapace are unusually tumid.

From the Naga Hills,

b. Potamon lugubre, var, harpax.

Though the carapace is flat on the whole, the individual
regions are tumid, the amount of swelling being very variable: the
carapace also is not quite so broad as in the type.

The lateral epibranchial tooth is usually more distinct, and
the antero-lateral borders are often less arched than in the type.

The front is usually less deflexed.

The spine at the inner angle of the carpus is usually more
acute,

In some large males the hand of the larger cheliped is enor-
mously enlarged, the dactylus being much longer than the palm
and strongly arched, so that when the fingers are closed ouly their
tips are in contact and a very wide gap is left between them, In
the female the fingers of both chelipeds are usually a little longer
than in the tvpe.

From Assam, Cachar, Sylhet, Khasi Hills, Garo Hills, and Naga
Hills.

¢. Potamon lugubre, var. nigerrimum.

As in the variety harpax the carapace is not quite so broad,
the ateral epibranchial tooth is a spine, the individual regions of
the carapace aré tumid, the antero-lateral borders are less arched,
and the front is less deflexed.
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The colour is greenish-black to coal-black.
From North Lushai.

d. Potamon fegihre, var. plawdiunt,

In comparison with the typical form of P. lugubre:—

The carapace is not quite so broad, and is unusually flat.

The lateral epibranchial tooth is usually more prominent, as
in the variety harpax.

The front is less deflexed and the epigastric crests are more
oblique.

The wings of the cervical groove are unusually broad.

The 6th abdominal segment of the male is slightly broader.

From Assam and the Khasi Hills.

¢, Potamon lugubre, var, falcidigitus,

As in the three preceding varieties the carapace is not quite so
broad and the front is less deflexed.

As in the variety planfum the carapace, in most individuals, is
uncommonly flat, and the wings of the cervical groove are un-
usually broad.

As in typical lugubre, the lateral epibranchial tooth is small,
indistinct, or obsolescent,

The chelipeds have the fingers remarkably broadened, so that
although the upper border of the dactylus is quite as strongly
curved as it is in typical lugubre, yet the fingers when closed are in
contact, or almost so, along the whole extent of their cutting
edge ; but the breadth of the fingers is variable. Sometimes there
is a row of two or three spines or large bead-like granules on the
proximal end of the upper surface of the dactylus.

In all the legs the edges of the propodite are very strongly
serrated, and the anterior edge of the carpus is also strongly
serrated.

From Cachar, Cherra Punji, Khasi Hills, Garo Hills, and Naga
Hills,

3. Potamon napeum, sp. nov.

The species differs from P. lugubre and P. masonianum (if this
latter is anything more than a variety of the former) in the
following characters, which are constant in five males and six
females:—

The carapace has an oval outline, and the antero-lateral borders
are well defined, slightly raised, and regularly beaded or crenulate.

There is no trace of a lateral epibranchial tooth, the antero-
lateral borders at that point being in unbroken continuity with the
post-orbital crests. _

The sub-orbital lobes of the carapace are quite distinctly
defined.

From Ganjam in North Cachar, 4,000 feet.
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No. 3.

The Potamonida of the Indian fauna are included in three
principal zenera, Polamon, Parvatelpliaesa, and Geearcinncts,

In the genus Polamen the terminal joint of the mandibular
palp is simple; the Oth seement of the abdomen of the aduolt male
is short and broad, its length never being equal to its distal (least)
bBreadth; and the cervical groove, when 1t is distinet, runs towards
the external orbital tooth on either side.

In the genus Paratelpinsa the terminal joint of the mandibular
palp is bilobed, the anterior lobe (which is broadly oval) over-
hanging the ventral surface of the mandible, the posterior lobe
(which is falciform) Iying behind the incisor process; the 6th
segment of the abdomen of the adult male is a longish joint, its
length hardly ever being less, and usually being more, than its
disial breadth; and the cervical groove when distinet usually runs
towards the lateral epibranchial tooth on either side.

In the penus Gecarcinucus the terminal joint of the mandi-
bular palp is bifurcate as in Paraielpliesa; the 6th segment of the
abdomen of the adult male is broad as in Potamon, but is narrowed
distally in a way of its own; and the front is particularly narrow
in the adult,

The Indian species of the genus Pefamon can be grouped in
four maniples or subgenera as (ollows:—

I. Subgenus Pofamon. The antero-lateral borders of the
carapace are crenulate or serrulate, net multispinous; there is no
spine at the far end of the upper border of the merus of the
chelipeds: the exopodite of the external maxillipeds carries a
strong plumose flagellum: the post-orbital crests and lateral epi-
branchial spine of the carapace are welldeveloped.—Type Potamon
fluviatile, Latr. '

2. Subgenus Geolelphusa. As Polamon, but the post-orbital
crests and lateral epibranchial spine are ill-developed or obsolete.—
Type G. obtusipes, Stimpson.

3. Subgenus Polamiscus. As Polamon, but the flagellum of
the exopodite of the external maxillipeds is absent or vestigial.—
Type P. annandalii, A, A,

4. Suhgenus Paralelphusula, nov. As Polamon, but the
anterc-lateral borders of the carapace are cut into large teeth or
spines, and there is a strong subterminal spine on the upper
border of the merus of the chelipeds.—Type P. dayana (W.-M.).

[N.B.—The species of this subgenus of Potamon have been
confused with Paratelphusa (type P, {ridentala) which is a widely
different {orm.]

The Indian species of the genus Paratelphusa can be grouped
in six subgenera, as follows :—

I. Subgenus Paralelphusa. The antero-lateral borders of the
carapace are usually cut into large teeth or spines, and there is
always a strong subterminal spine on the upper border of the
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merus of the chelipeds : the exopodite of the external maxillipeds
carries a strong plumose Hagellum, —Type P fridentata, A, M -Edw.

2. Subgenus Leschenaultia, nov.  ‘The antero-lateral barders of
the carapace are nof spinose : there is no subterminal spine on the
upper border of the merus of the chelipeds : the epigastric erests
of the carapace are in advance of and quite independent of the
post-orbital crests: the exopodite of the external maxillipeds carries
a strong plumose flagellum.—Type L. hydrodromus (Herbst).

3. Subgenus Phricote/phusa, nov. As Leschenaullia, but the
fagellum of the exopodite of the external maxillipeds is either
absent, or vestizial, or filamentous, or is inconstant in one and the
same species ; and the antennal flagellum is minute or vestigial.—
Tvpe P. callianira (de Man).

4. Subgenus Barvtelphusa, nov. As Leschenauliia, but the
epigastric and post-orbital crests are cither united to form a single

ridge, or else are in the same line and are imperfectly separated
only by a vague break : the cervical groove is usually very broad
and very deep.—Type B. jacquemontii (="* Telphusa indica i |

5. Subgenus Liofelphusa, nov. As Leschenaultia, but the
epigastric and post-orbital crests are low and quite inconspicuous,
and the lateral epibranchial tooth is small or obsolescent.—Type
L. levis (W.-M.).

6. Subgenus Globitelphusa, nov. As Leschenaullia, but the
epigastric and post-orbital crests are still more inconspicuous than
in Liolelplusa, the lateral epibranchial spine is obsolete, and the
exopodite of the external maxillipeds is short and non-flagellate.
Type G. bakeri, A. A.

Certain new species of Potamon and Pefamiscus have been
briefly noticed in papers Nos. 1 and 2, the following new species
of other subgenera may now be mentioned preliminary to the full
diagnoses that will appear in my fortheoming report on the Indian
Potamonid:e.

Genus PotaMon.
Subgenus Geotelphusa,
Potamon (Geotelphusa) adiatretum , sp. nov.

This species is very closely related to P, enode, Kingsley, from
which it differs chiefly in the bilobed front, and in the restriction
of the cervical groove to that portion which bounds the mesogas-
tric area posteriorly.

In an adult female the carapace is only § inch long and § inch
broad.

From the Kakhyen Hills and Moulmein,

Subgenus Paratelphusula.

Potamon (Paratelphysula) fungoswom, sp. nov.

This species comes nearest to P. milne-edwardsi (Wood-Mason)
(= P. wood-masoni, Rathbun). It has the exposed surface of the

‘B
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ischium of the external maxillipeds longitudinally grooved @ the
antero-lateral borders of the carapace cut into four salient spines,
exclusive of the external orbital tooth ; the carapace ouly slightly
convex, broadly corrugated transversely (as iy P, fee, de Man), and
closely covered with a short spougy tomentum,

From Cachar.

Potamon (Paratelplinsula) calvwm, sp. nov,

The exposed surface of the ischium of the external maxillipeds
is nof grooved longitudinally ; the antere-lateral borders of the
carapace are cut into four spines, exclusive of the external orbital
tooth ; and the carapace convex,

It is closely related to P. cremuliferum, Wood-Mason, from
which it chiefly differs in having a convex, somewhat orbicular
carapace, with more spiniform lateral teeth,

From Upper Tenasserim.

Genus PARATELPHUSA,
Subgenus Phricotelphusa.
Paratelphusa (Plricotelphusa) gageii, sp. nov.

This species is allied to P. callianira, de Man, and P. carinifera,
de Man, but more closely still to P. elegans, de Man. The carapace
has the usual one pair of blunt epigastric crests : in the external
maxillipeds the exopodite is as long as the ischium (which is
longitudinally grooved) and is sometimes non-flagellate, and some-
times has a papillar or filiform (never plumose) fagellum : the
lateral epibranchial tooth is small or obsolescent: the length of
the 6th abdominal segment of the adult male is barely equal to
its distal breadth: the antennal flagellum is small but distinc: : and
the anterior part of the front is vertically deflexed, but does not

‘appear as a distinct facet as it does in . elegans. Like all the

species of this subgenus it is small,

From Sureil near Kurseong, where, thanks to the hospitality
of Captain A, T Gage, 1.M.S., Superintendent of the Botanical
Gardens and of the Cinchona Plantations, I collected a fine series
of this species.

Subgenus Barytelphusa.
Paratelphusa (Barvielphusa) lamellifrons, sp. nov.

Close to P. jacquemontii, Rathbun (=" Telphusa indica® of
many authors), from which it chiefly differs in the form of the
front and of the post-orbital crests. The front is a thin projecting
plate far overhanging the epistome: the post-orbital crests are
thin, elegantly crenulate, and have their outer ends lobe-like and
continuous with the edge of the carapace just in front of the
lateral epibranchial tooth.

From Travancore.



Records of the Indian Muscum, [Vor. ITI, 1909.]

La
wn
]

Paratelphusa (Baryvtelplusa) pulvinata, sp. nov,

Allied to P, ¢eendenlarts, but having a prodigiously convex
carapace, a cervical groove deep-cut in all its course, and, in the
adult male, a 6th abdominal segment the greatest breadth of
which is barely two-thirds its length, There is no other Indian
species of this subgenus thathas such a narrow abdomen.

From Coorg and Cotacamund,

Paralelphusa (Baryielphusa) pollicaris, sp. nov.

‘T'his species is, in a way, transitional between P. (B.) jac-
quemontii, Rathbun, and P. (B.) freoubris, Wood-Mason, The cara-
pace is squarish and flattish and about half of its antero-lateral
border lies in front of the epibranchial tooth. The epigastric and
post-orbital erests are continuous, the lateral epibranchial tooth is
small and not prominent: the fingers of the chelw are very broad,
particularly the fixed finger.

From South India.

In my concluding preliminary paper 1 hope to give brief
diagnoses of some new species of Liotelphusa and Globilelphusa.

I should like to mention here that the species and varieties
of the °“ Polamon lusubre '’ group diagnosed in my paper No. 2 do
not belong to the genus Polamon at all: *° Polamon lugubre,”
Wood-Mason, belongs to the new subgenus Barylelphusa of the
genus Paratelphusa, having the terminal joint of the mandibular
palp bifurcated from the base, and the 6th abdominal segment of
the adult male not much broader than long.

B s
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XVI. REPORT ON A SMALL COLLEC-
TION OF LIZARDS FROM
TRAVANCORE.

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

The lizards noticed or described in the following paper were
collected during a trip undertaken in November, 1908, in conjunc-
tion with the Trivandrum Museum. I have to thank Lieut-Col,
F W. Dawson, Director of that institution, for permitting Mr,
R. 8. N. Pillay, his chief assistant - to accompany me, and also for
much other assistance. Unfortunately we had no time to visit the
high mountuins in the northern part of the State: but after travel-
ling by boat down the *‘ backwaters” from Cochin to the neighbour-
hood of Quilon (whence we made a detour to visit the large fresh-
water lake at Shasthancottah) and thence to Trivandrum, we
returned along the high road at the base of the Western Ghats to
Tenmalai on the western side of that range, which we crossed by
rail to Shencottah on the frontier of the Tinnevelli District of the
Madras Presidency. Small though the collection of lizards is that
we made, it throws light an some interesting problems of distribg-
tion and biology as well as including specimens of a species not
previously described,

L. Gonalodes ornatus.

A young specimen from under a stone by the roadside, near
Kulattupuzha.

The young of this lizard are much darker than the adults, the
sides, limbs, ventral surface, iris, and top of the head being dark
chocolate-brown. A narrow white line extends from each nostril
through the upper part of the eye to the back of the neck, where
it nearly meets its fellow; from this point a broad greyish band,

mottled with brown, stretches along the back, becoming obscure
on the tail,

2. Gonatodes kandianus,
A small specimen taken at the hase of a tree-trunk, beside a
stream at Tenmalai, in the Western Ghats,
3. Hemidactylus brookii.

This is the common house lizard in the extreme south of India,
in which H. flaviviridis appears to be rare.

It is well known that H. brookii possesses considerable power
of temporary colour change in accordance with the amount of
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direct and reflected light that falls upon it; but this change
consists mainly, if not entirely, in the temporary disappear-
ance and appearance of much of the dark pigment of the
integument, owing presumably to contraction of the pigment cells,
Another kind of change, however, also occurs, as was very clearly
demonstrated by certain specimens taken at Shasthancottah.
Some of these were captured on the whitewashed wall of a
bungalow and appeared to be incapable of hecoming very dark on
the dorsal surface even in a dark environment, The ventral surface
was always white. Other specimens taken at the same place under
black stones were darker on the dorsal surface, and still remain so
after six months in spirit. Their ventral surface, moreover, is
dotted with dark pigment. These specimens would seem to prove
that habitual living in dark surroundings produces an actual and
more or less permanent increase of pigment, not merely a tempo-
rary expansion of the pigment cells.

Eegs of H. brookii were common under stones at Shasthan-
cottah in November,

4. Hemidactvius leschenaudfii.

Apparently much commoner in 8. India than in Bengal. I
took a specimen on the outer wall of a bungalow at Shencottah on
the Madras frontier of Travancore, but have never seen one
indoors.

5. Draco dussumieri.

Common about ten miles north of Trivandrum, but apparently
very local. One of my men saw one in the jungle near Kulattu-
puzha, at the base of the Western Ghats.

6. Otocryptis beddomir.

Mr. Pillay took several specimens at Aryankavu, below the
western slopes of the Western Ghats.

7. Calotes versicolor.

This widely distributed species is common in the plains of
Travancore, and ascends the Western Ghats to an altitude of at
least 3,000 feet, The examination of many living specimens from
8. India, from the Western Ghats in the Bombay Presidency, and
from various parts of the Himalayas and Bengal, has forced me
again to reconsider the question of the differences between the
typical form of this species and that called by Blyth Caloles pigas.
As I have found a certain number of specimens which it is impos-
sible to refer with certainty to one of these forms rather than the
other, it seems to be impossible to regard them as distinet species,
and I am forced to fall back on my original view (fourn. Asial.
Soc, Bengal, 1905, p. 87), that the race which inhabits the drier
parts of India at low altitudes exhibits a much greater sexual

i
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.
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variation than is the case of the race which occurs in Lower Bengal,
the Himalayas, Assam, Burma, Malava and Siam ; but that it is
impossible to draw an exact line between the two races, Caloles
versicolor oceurs not only all over the plains of India, but all along
the Himalayas as well as on isolated hills, Tt is common in the
Darjiling district and in Nepal and Kumaon up to an altitude of
over 0,000 feet, but apparently not above 7,000 feet ; in the Simla
district I have seen specimens near Kasauli at an altitude of 5,000
feet. Apparently, however, it does not penetrate very far into the
Himalayas from the plains. On the top of Paresnath Hill in
Western Bengal it is common, the height of this hill being 4,480
leet,

8. Calotes ophiomachus.

A small male was taken in thick jungle near Kulaitupuzha at
the base of the Western Ghats (west side), and was the only living
specimen I saw in Travancore, although it is said not to be un-
common in that State. This individual was disturbed while dig-
ging in the ground with its fore feet, probably in search of earth-
worms. Although put to flight three times at intervals between
the early morning and the afternoon . it returned again and again to
the same place, recommenced its digging, and was captured the
fourth time it was seen. Many lizards have this habit of returning
to a place whence they have been scared away,

9. Charasia blanfordiana.

A common species as far south as Trivandrum, and probably
Cape Comorin. The furthest south that I actually saw a speci-
men was a few miles north of Trivandrum, but there is no geogra-
phical or faunistic separation between that locality and the extreme
southern point of the Indian Peninsula, The range of this species
1S a peculiar one. It occurs commonly on the hills of the Hazari-
bagh district of Western Bengal, ascending Paresnath to the height
of over 4 400 feet above sea level, and is found in many rocky
localities in the centre of the Indian Peninsula; on the western
side of the Western Ghats it is common in Travancore, but whether
its range extends northwards along this range into the Bombay
Presidency I have bheen unable to ascertain. I have seen no
record of its oceurrence in the south of the Madras Presidency,
although it is not uncommon in the northern central part. There
are specimens in the Indian Museum from Ranchi, Chota Nagpur ;
Paresnath, Hazaribagh district ; Chanda and Nagpur, Central
Provinces; Raipur: the Eastern Ghats, and near Ellore, Madras,
as well as those recently obtained at Maddathorai and Tenmalai
in Travancore. In the high mountains to the north of Travancore
it is replaced by the allied form Ch. dorsalis, which is essentially a
mountain species.

The genus Charasia appears to take the place in the Indian
Peninsula of the Palwmarctic and Ethiopian genus Agama, which
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extends along the Himalayas into the drier and colder parts of
Nepal. Ch. blanfordiana is the only species of Charasia T have
been able to observe alive. In its habits it closely resembles
Agama tuberculata, being usually scen on rocks but occasionally
entering human dwellings and running about on the walls, The
male, in April and May, has the head and fore-quarters of a
brilliant red colour, and displays his maguificence to the female,
which remains concealed, by slowly walking along in some conspicu-
ous position, alternately raising and nodding his head in a very
solemn manner. The exact tint of the brilliant parts changes as he
does so. Both sexes possess considerable powers of temporary
colour change, which seem to be called into play mainly by the
amount of reflected light that reaches the integument, The
changes do not always assist in concealing the animal.” I have
seen a temporarily pale individual resting most couspicuous on ar
red mud wall, and another on a black rock from the surface of
which the sun was reflected. On the other hand, other individuals
on similar rocks and walls in the shade were much darker and less
conspicuous. The fact seems to be that the number of different
colours that can be brought into play by contraction or expansion
of the pigment cells of this species is a very limited one. Strong
reflected light causes certain of the pigment cells to contract, but
does not expose others. The lizard, thercfore, can become paler
or darker. but cannot change its actual coloration to any great
extent. Some of the pigment cells, however, are probably non-con-
tractile, for the symmetrical markings never disappear but become
more conspicuous as the general tone becomes paler. Specimens
in spirit from Travancore are much blacker (i.e., less brown) than
specimens from Paresnath, on which the rocks are not so black as
those of the Western Ghats of Travancore. Itis probable, there-
fore, that in Charasia as in Hemidactylus, environment has more
than a transitory effect on coloration.

o, Mabwia carinata,

Common in open country as well as in jungle at the base of
the hills ; often seen in pairs sunning itself on fallen tree-trunks or
rocks,

11. Lygosoma dussumicri.

Perhaps the commonest skink in the plains of Travancore,
both in open country and in jungle at the hase of the hills, The
form I described (Journ. Asiat. Soc. Bengal, 1605, p. 145) as ** var,
concolor " is the typical female, which is not only larger and
stouter than the male, but much more soberly coloured and retiring
in its habits. The tail in the male is bright red, while in the
female it is brownish ; the white lines running along each side of
the back and sides in the former sex are obsolete or obsolescent in
the female ; and the same is the case as regards the dark spots on
the dorsal surface.
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12, Lvgosmna dawsonii, sp. nov.
Subgenus Kewetxia,

Habit lacertiform, stout ; the distance between the end of the
snout and the fore limb 1! to 1} times in that between the axilla
and the groin,  Snout short, obtuse, not depressed ; loreal region
vertical ; lower evelid sealy ; a small supranasal, which is widely
separated from its fellow, but no postnasal present; frontonasal
forming a broad suture with the rostral and with the frontal,
which is at least as long as the parietals and the interparietal
together ; interparietals forming a long median suture; a pair of
eilarged nuchals present ;: four superoculars, of which the second
is in contact with the frontal and much larger than any of the
others, Twenty-eight scales round the body ; the dorsals, laterals,
nuchals and the scales on the dorsal surface of the limbs with from
three to seven strong keels. No enlarged pricanals, but the ventrals
much larger posteriorly than anteriorly. Dorsal surface blackish
olive, darker in the aduolt than in the voung; many parti-coloured
black-and-white scales on the sides ; a narrow pale line, more or less
interrupted, extending [rom the superciliaty region to a point
abowve and a little bhehind the axilla, and another similar line from
helow the anterior border of the eye to the fore limb: throat of
adult (in life) bright pink, more or less spotted with black,

Measnrements of type speciimen (Regd, No. 16170).

Total lengtl .. o= 120 11,
Length of head and body S SE
tail Hat wi e
fore limb i T 23
., hind limb S i 26
= 4y Sn0uL £ i 4
Breadth of head i o #c

Habitat.—Described from an adult specimen taken at Madda-
thorai and from three voung ones, one from Tenmalai, one from
Kulattapuzha, and one from Shasthancottah, the three former
places being among or at the western base of the Western Ghats,

and the latter near the coast.
In some respects this species resembles the common Mabuia

carinata, but it is a true Lygosoma ; the coloration is very distinctive.
13. Lygosoma albopunctatum.

A specimen from Shasthancottah.

14. Ristella suentheri

A specimen from Tenmalai, in the Western Ghats.

15. Ristella beddontiy

A small specimen from under a stone by the roadside, neat
Tenmalai.






XVII. DESCRIPTIONS OF THREE NEW
CICINDELINAE (COLEOPTERA)
FROM BORNEO,.

By Dr. Wartner Horx, Berlin.

Collyris antennalis, sp. nov,

? Coll. brevilabri simillima, differt antennarum articulis 5—I1
evidenter angustioribus “ongioribusque (prothoracis basim fere
attingentibus; labro brevi in medio perparum rotundatoprolon-
gato, dentibus (centrali excepta) longioribus: frontis sulcis 2
longitudinalibus multo minus profundis (non profundioribus quam
in Coll. bonelli), parte intermedia non carinato-elevata sed fere
plana, partibus orbitalibus verticalioribus, minus altis (postice vix
altioribus quam auntice), tota parte interoculari antice {supra
clipeum) angustiore quam in illa specie: elytris paullo grossius
sculptis quam in Coll. brevilabri Weyersi (grossius quam in forma
prioritatis ** Coll. brevilabris'’) ; tibiis, tarsis, femorum basi,
genubus testaceis. Long. 71—8 mm.

Two ¢ ¢ Martapura (8. E. Borneo), ex coll. Dr. David Sharp :
one 2 in the collection of the British Museum, one in my own.
Both were collected by Doherty in 1891.

The labrum, the 3rd to 11th segments of the antennz and the
palpi (the distal half of each last segment is dark) are testaceous:
the pro- and meso-episterna without distinet pubescence , metaster-
num impunctate. The new species differs from Coll. linearis and
its varieties by its smaller size, the short yellow labrum, the
(regular) finer and denser punctuation of the elytra, the narrower
head, etc. The eyes are less divergent posteriorly and much
flatter, the middle stripe between the orbital plates narrower
(especially behind). At first view the little species reminds one
very much of Coll. brevilabris, m., by the shape of the head, pro-
thorax and elytra. The two processes of the 7th abdominal sternite
take their origin close to each other and are parallel.

Collyris constricticollis, sp. nov.

Inter Coll, sarawakensem, T. Thoms, et levigatam, m. Capite ut
in hac specie, prothoracis parte constricta anteriore etiam longiore,
parte conica incrassata posteriore paullo breviore (et perparum
crassiore), pronoto toto regulariter grosse sat sparsim transversaliter
plicato, parte angustissima prothoracis vix ante medium longitudinis
sita; elytris fere ut in Coll, sarawakensi sculptis, in parte media sat
lata grosse intricato-plicatis, antea sparsim modice grosse (punctis
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gradatim basim versus diminntiz), postea subtilissime rarissime
(hac parte fere glabra) punctatis: primo  antennarum articulo
mgro-cyanescente.  Long. 15—1571 mm,

Two ¢ %, Martapura (Doherty, 18g1: ex coll. Dr. David
Sharp). One specimen inwmwy collection, one in the British Museum,

The coloration of the body, antenne and legs is exactly like that
of Coll. levigata, m., and (the first segment of the antenne excepted)
sarawakensis, Thoms. The pro- and meso-epipleure are exceedingly
finely, the lateral part of the metasternum closely and evidently,
pilose. The head differs from that of Coll. sarawakensis by the
middle stripe of the front being not at all elevated in the form of a
carina and in the evidently less highly elevated wrinkles at the base
of the orbital plates, The prothorax of the new species is longer than
that of Coll. sarawakensts, the constricted anterior part much longer
and narrower, the conical basal part a little shorter and more
comieal. Some specimens of Thomson's species have exactly the
same sculpture of the elytra as the new species.

Therates erinys, Bat,, siya, subsp, nov,

Differt a forma prioritatis colme toto et corporis supra
subtusgue et antenuarom et pedum et palporum et labri et mandi-
bularum nigro ; elytris pone locum illum obliqguum tumidum dis-
coidalem paullulum punctatis : punetis sensim ante quartam partem
apicalem evanescentibus. Long. gl mm. (sine labro).

One o, sent to me by Mr. John Hewitt, director of the Sara-
wak Museum. Collected at 4 500 feet elevation in May 1899, near
Mount Penrissen | Borneo).

The unique specimen is in wvery bad condition. The slight
punctuation behind the elevated oblique middle spot runs down
to about three-fourths of the length of the elvtra. The extreme
apical part shows again some sculpture. The entire blackish colora-
tion is very strange,




PecDals o8 S HETRS BT A BTN BRI BIEN R R-
TTETEY AND WNORMALILITY
LR RATS,

f‘.;r'll' . If:. LI_H"."U. I)l'h:‘ !'.},-'_,f.: f'.l'a.:l‘.flf."\.'i-a.i' it h’f'u."n;‘-_l,'_ Madical
f'lui'Hf_I:L‘, Calentta.

During a recent visit to the west ol India I had an oppor-
tunity of secing the work which was being carried on hy
the Plague Commission at Poona and Belgaum: at both of these
places large numbers of rats were heing caught daily, each rat
being the subject of careful obzervation, The results of these obser-
vations were recorded as a mafter of routine, so that no detail
which might have a bearing on the questions before the Commis-
sion, might he lost. While watching the progress of the work, and
admiring the thoroughness with which it was executed, I received
the idea that some of the statistics whicli were being accumulated
might be of great value to Biology, Among the lacts recorded was
that of the number of yvoung contained in each pregnant female,
It is well known that among mammals which produce a number of
young at a birth there is an individuality as regards that number.
It 15 the common experience among dog fanciers, that certain
bitches will always produce four or five pups at a time, while
others will always produce one or two. It very rarely happens
that a bitch will produce a large litter at one time and a small
one at another time. Therefore we may assume that the number
of young produced by a rat at any one time is a fair measure
of the fertility of that rat; thouzh imperfect it would he difli-
cult to devise a better means of measuring this fuportant charac-
ter. From both Poona and Belgaum, I obtained the records
of the fertility of one thousand rats as measured in this way.
It occurred to me that a definite relation had been established
between fertility and normality in the case of certain organ-
isms. Among such organisms it had been found that those which
were most normal or true to the type of their race were also
the most fertile. T am indebted for this information to a hook
entitled ** Variation in Animals and Plants " by H. M. Vernon. This
book quotes the observations of Professor Karl Pearson, whao
counted the number of stigmatic bands on a large number of poppy
capsules and the number of the seeds which ripened in each capsule.
The number of the seeds was regarded as a measure of the fertility
of the poppies, It was found that those plants which were abnor-
mal as regards the number of their stigmatic bands always con-
tained a smaller number of seeds than those which were normal.
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The number of the stigmatic bands varied from 5 to 19 but the
most common type of capsule possessed 12 or 13 hands. It is not
surprising that those plants which possessed few bands shou'd pro-
duce few seeds, but it is most remarkable that those capsules with
13 or 19 bands should also produce few or no sceds. Similar obser-
vations were made on other plants ; the following passage appears
in Vernon's book : ** These experiments Professor Pearson holds to
illustrate a very important law, namely, * Fertility is not uniformly
distributed among all individuals, but for stable races there is a
strong tendency for the character of maximum fertility to become
one with the character which is the type.! " It has also been shown
that certain medusge which are abnormal as to the nunber of their
racial canals are less fertile than those which are normal. It is
plain that this law is an explanation or discovery of the means by
which a race remains normal in spite of variation, for it states that
normality can perpetuate itsell with ease while abnormality does so
with difficulty, This explanation seemed so feasible that 1 felt
almost sure that if the fertility of these rats was to be compared
with some other variable character, an interesting illustration of
the law would appear. The character chosen for comparison was
the weight of the rat. House rats throughout India are very vari-
able in size ; in the combined length of head and body they show
a range of variation which is as wide as forty per cent. of the mean
length, in weight the range is much wider even than this. The
difficulties of measuring a [reshly killed rat are well known to any
one who has made the attempt; the length of a rat varies with
the attitude it is made to assume, and the interval of time since its
death. Although the weight of a rat doubtless varies according to
the stage in the pregnancy reached, the contents of the stomach
ane the state of the nutrition, a record of the weight affords the
hest estimation of the total size which is available to us,

The result obtained was quite unexpected. The maximum
fertility of rats (as measured by the number of young which they
produce at a birth) is not one with the character which is the tvpe,
as regards size. In other words, gigantic and dwarfed rats are
just as fertile as common rats of average size.

The tables T and IT show the results which were obtained
independently at oona and Belgaum. The same methods were
cmployed at both places. ‘The rats were weghed immediately
after death by chloroform, on a spring halance which was graduated
to record five-gramme units. ‘The observers had attempted to guess
the weight to the nearest gramme, but it was plain from the way in
which the fives and tens predominated among the records that such
guessing could not be relied on.  In arranging the figures, therefore,
the following plan was adopted : ‘Those numbers which ended in
five or less were added to the ten group next below, while those
which ended in six or more were added to the group above. A rat
shown as weighing 75 gms. is placed in the seventy-gramme group,
while another of 78 gms. is placed in the eighty group. It should
he mentioned that the number of young within a pregnant female
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rat can be counted with ease and without possibility of mistake,
indeed the figures themselves are a proof of their own accuracy for
the work was carried out at the two places by independent obser-
vers. In the tables the wvertical column of figures on the left
represents the approximate weights of the rats, the highest horizon-
tal row of figures represents the number of the voung which a
female rat may carry, the other horizontal rows of fizures show the
numbers of rats of a particular weight which carry a particular
number of young. Thus, in the case of table 1 the second row of
figures shows that out of 1,003 rats which were examined, only 5
were nearly of filty grammes weight, and that of these 3 carried
five young, while the other 2 carried four and six respectively. It

is plain that the rats of Poona are smaller than the rats of Belgaum,
i otherwise they resemble one another. Both races, if they should

he ealled separate races, possess skulls of the Mus ralfus type.

I.—0bservations made al Poona
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I1.—Observations made af Belgawom,
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1 think that the following conclusions are justified by the

figures :—

{1) At Poona, mature female rats vary in weight from 50 to
Igo gms., the mean weight being about r15 gms.

(2) At Belgaum, they vary from 70 to 210 gms. with a mean
of about r25 gms.

(3) At both places, rats are more likely to bear five young at
a time than any other number ; they may bear as few
d4s one or as many as ten (at Belgaum) or twelve (at
Poona).

{(4) At both places, rats which carry other than five young
are more likely to have six young than any other num-
ber; they are more likely to have six than four. This
is remarkable ; it is, however, shown not only by the
aggregate figures but by nearly all the separale arrays.

(5) As regards their fertility the rats of Belgaum are some-
what less variable than those of Poona, Not only is the
range of variation among the latter wider than among
the former, hut rats of average fertility are more com-
men at Belgaum than at Poona, If the values for fer-
tility be plotted in curves, that which represented the
Belgaum rats would be steeper but less wide than that
which represented the rats of Poona. Both curves
would be unsymmetrical in the same wav

(6) There is clear evidence that the largest and smallest rats
are qute as fertile as those of average size.

(7) There is no evidence that large rats are particularly fer-
tile at Belgaum, or that small rats are particularly
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fertile at Poona, to account for the difference in size
of the two local races,

In conclusion I must explain my indebtedness to Captain White
and Captain Kunhardt who were in charge of the research measures
it Belgaum and Poona. It is obvious that the statistics which T have
made use of, could only have resulted from months of steady worlk.
In this I took no part, being privileged merely to watlch its progress
during the few days of my visits to those places,
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xILX., DESCRIPTION OF A BARNACLE
OF THE GENUS SCALPELLUM
FREOM MALAVSIA,

By N, Annanpalg, D.Se., Superinfendent, Indian Muscun,

The Malaysian Pedunculate Cirripedes in the collection of the
Indian Museum were described in the Memoirs of the Asiatic Society
af Bengal, vol. i, in 1go0; but since that date an interesting
new species from the Archipelago has been acquired. Tt is here
described.

Scalpellin (Smilinm) kampeni, sp, nov.

Carrtunuar with fifteen valves, subtriangular, compressed, lined
with blackish membrane, which gives the shell a grevish colour
externally ;: the wvalves smooth, covered with a delicate hairless

F16. 1. —Scalpelium kampeni, » 3, side view,

membrane. Terguom relatively very large, subrhomboidal, with the
carinal angle subangulate and the scutal margin nearly straight; the
occludent margin straight, vertical, about ; as long as the scutal;
the umbo at the apex of the capitulum, whence a faint ridge runs
diagonally down the valve to its base dividing it intn two equal
areas, Scmium larre, triangular, with the occludent and tergal
margins subequal, nearly straight and forming an acute angle which
is faintly retroverted at the tip; the basal margin convex down-
wards, much shorter than either of the other two. KRostrum well
developed, triangular, broader than long, not very prominent, with
the basal margin convex and the two upper margins concave.
Carina nearly straight, reaching almost to the top of the capitulum ;
the dorsum rounded, the lateral faces somewhat flattened on the
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upper half; the umbo at the apex of the valve. Subearing large,
clongate, claw-shaped, very prominent, with a prominent subearinal
latus somewhat resembling it in shape on either side. Median
Jatus small, situated between the scutum and the carina, irregularly
triangular, with the carinal margin much shorter than either of the
other two and distinetly convex towards the carina; the basal
margin somewhat convex ; the main axis of the valve Langrential to
the base of the capitulum. Two small, prominent, pointed latera
heneath the base of ecach scutum. ‘The valves slightly separated
fram one another by membrane,

PEpuscLE short, sparsely covered with small, triangular,
upwardly pointed plates arranged in about nine irrecular rows.

APPENDAGES, ete—Firs!t efrrd with both rami slender, th
anterior ramus with about ten joints and the posterior with eight ;
hoth well provided with long bristles on the distal joints. Aital
appendages consisting of a single joint, laterally compressed, much
longer than broad, somewhat curved inwards towards the abdominal
surface; the sides parallel, the tip bluntly pointed, bearing a band
of long hairs which extends down the ventral margin for some
distance as a fringe.  The penis slender, pointed, not very long.

P1G, 2. —Scalpellum kampent, = 35, F1G. j.—Scalpellm kangpent, = 3,
back view. front sicw,

MoutH parTs.—Labrion slightly produced, withont chitinous
teeth, Mandible with the outer tooth larger than and widely
separated from the second, which is rather smaller than the third;
a fairly large subsidiary tooth situated at the base of the deep
concavity between the first and the second ; the inner angle broadly
truncated, covered with short bristles, narrowly separated from the
third tooth. Maxille relatively large; the free edge without a
definite incisure but slightly sinuous as a whole ; a pair of very
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stout bristles at the outer angle and a bunch of fine hairs at the
inner angle, which is rounded ; the intermediate bristles of various
sizes, fairly stout. Second maxilla not distinetly bilobed,

Length of capitulum = o 7 mm.
ﬁumltl: of o s o T
Thickness of £ o TER s

MaLE.—A single male was found in the usual position at the
edge of the scutum. It was attached in a little depression on the
edge of the mantle and may be described as follows :—Capitulum not
very clearly separated from the peduncle, which is broad above and

FI1G. 4.—Complemental male of 5, kampeni in pit at edge of mantle of herma-
phrodite, x 30.

tapers at the base. Six relatively large, closely adjacent, feebly
calcified valves present—a carina and rostrum, a pair of terga and
one of scuta. Tergum slightly smaller than the scutum, somewhat
“1"3.@?“131' in shape, pointed above. Scutum triangular, with its tergal
margin someswhat sintous and its basal and occludent margins
convex. Carina triangular, with the base convex downwards; the
apex considerably below that of the tergum, and the base situated
nearer the base of the capitulum than that of the same valve, The
rostrum shaped as in the hermaphrodite but relatively much
larger.

Total length of male_ .. i 0'gz mm,

Breadth of caputulum of male .. 044 ,,
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Hanitar.—A single specimen from Lat. o° 14 N., Loug. 104°
42" E.; between 13 and 16 fathoms. 1 am indebted for this speci-
men, which is attached to the spine of a seca-urchin, to Dir. P. van
Kampen, It is numbered *{;7 in the Indian Museum register of
Crustacea.

Scalpellum kampeni is a primitive form which would come in
Hoek's division Profoscalpellion (Hoek, Sib. Exp., Mono. xxxia,
p. 58], and would by Pilsbry be placed in the genus Smtlinm (Proc.
Acad. Nal. Sci. Philadelphia, 1x, p. 107, 1g08).

I take this opportunity to state, as has already been inferred
in the explanation to plate iii, Crust. Ent., of the Illusfrations of
the *“* Imvestigalor.” that Scalpellum pellicatuwm, Hoek (op. cil..
. 91}, 1s in my opinion a variety of the species previously deseribed
by me as S, sociabele. The anatomical differences noted by Hoek are
variable characters, and the mouth parts of the specimen T figured
and described were abnormal (see Mem. Ind. Mus., ii, p. 84, 190g).
The form of the anal appendages is very characteristic,

The same author's S. sfearnsi var. gemina only differs very
slightly from the form I described as 5. ¢nerme, which is undoubtedly
a variety of the species to which Hoek referred his specimens.
S. siearnsi is very closely related to 5. magnum' of the Coralline
Crag of Sudhourne, but may perhaps be distinguished by the fact
that the carinal latus is not turned upwards at the tip and does
not project in so marked a manner. This, however, seems to be a
somewhat doubtful character in the fossil form, and, indeed, a
variable one in the recent species. That S. stearnsi is the direct
descendant of S. magnum there cannot, at any rate, be any doubt.

| Darwin, Mon. Fossil Lepadide, p. 13, pl. i, fig. 1 (1851).

e o
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XX. THE HEMIPTEROUS FAMILY
POLYCTENIDE.

By Dr, P. SPEISER.

There are among the parasites of bats very singular forms ; but
we are far from an even nearly complete knowledge of these small
animals, because bats seldom receive attention from sportsmen.
Several forms of these parasites, and specially interesting ones too,
are known only from a few isolated individuals. In the genus
Ascodipteron, which forms one of the best characterised [amilies,
only five females are known, and no male ; while examples of an-
other parasitic genus (Polyclencs), of which 1 have recently received
a specimen by the great kindness of Dr. N. Annandale, of the
Calcutta Museum, are likewise rarities. [ take the opportunity,
therefore, to give here a more complete review of the family they
represent.

In 1864 Giglioli deseribed the parasite of a Molossid from
Amoy, in China, under the name *“ Polvelenes,” which was proposed
to the author by Westwood. At that time no other insects from
bats but Diptera were known; these Diptera were all classified
together as *° Nycteribiidee,” and therefore the new genus
was placed in the family Nycteribiidee. The family ** Streblidee,”
founded in 1862, contained winged species only, Polyctenes being
wingless. Westwood took occasion later, having got a second
species, to examine the first one known in the exactest manner, In
s T hesawrus Entomologicus Oxoniensis he gives very much enlarged
and carefully delineated fizures of all details. He ascertained thus
that Polyctenes undergoes an ametabolic metamorphosis, and that
it has a three-jointed proboscis,

As these characters, both important, do not allow the species
to be placed among the Diptera, he brought the genus into the

-Anoplura by the side of the true lice and the bird-lice (Mallophaga).

C. O. Waterhouse, who was able to describe in 1880 another
American species, called attention to their relationship with the
Hemiptera, and not with the Diptera, But these singular parasites
came by rare exceptions only into museums, and therefore few
scientists knew them by a personal examination. The few notes
on their systematic position were disregarded, and the Polyctenida
were still enumerated as late as 1896 among the Dipterous family
Nycteribiidie. Finally, I was able to examine two new species
myself and to point out the systematic position in a more exact
manner, These insects are true Hemiptera Heteroptera, and must
be placed in the strictest relationship to the bed-bug. They have,
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phylogenetically speaking, taken the umportant step from periadical
blood-sucking to parasitism for life. They form a well characterised
family, Polvetenida, which must be placeid close by the side of
the Acanthiadie (Cimicidae).
Of the eenus Polvelenes, Gigl,, seven species are known up to
date:
I molossus, Gigl,, ** [rom the Chinese Molossus,” from Amoy.
1" fvre, Waterh., from Megaderma fvra, from Sccanderabad
(Madras Presidency),
P intermicdins, Speiser, f(rom  Taphosous perforatus, from
Eavpt.
Speiser, from Megaderina spasma, L., [rom Nias,
; s . Waterl., from the same bat, from Java.
P, lngiceps, Waterh., from Molossus abrasus, Temm., [rom
Cajabon in Guatemala,
I*. fumarins. Westw., [rom Molossus rufus var, obscuries,
Geoffr., from Jamaica.

These seven species were deseribed each from two specimens
only. and hesides these typical specimens there were found very
few others: as far as [ know, there are two more specunens of
. intermedins, mihi, and two American ones in museums.

The nineteenth specimen of this rare family. which was found
by Dr. N. Annandale in November, 1go8, at Trivandrum in Travan
core on a specimen of Cynoplerus marginatus in the local museum,
seems to be the most interesting one except those first known.
It belongs most prebably to my P, falpa. Tt is not, however, a
mature insect, but a nyvmph.

If we compare the drawings given by former authors, the
new specimen seems to belong to I, lyre, which is to be placed as
a close ally, for it has, like this species, no ctenidia on the
‘elvtra.” The elytra, on the other hand, are longer than in
P. spasm®, the other species with which it must be compared
particularly. ‘The outline of the thorax agrees better with that of
this latter species, but the bristles of the abdomen are in theis
arrangement quite different from those of any other form., A
more detailed examination under the microscope showed that
within the skin of this individual, which has no ctenidia on the
thorax or on the elytra, was hidden as in its nymphal skin a new
stage, which has such ctenidia on the thorax and on the elytra.
For this reason the specimen cannaot belong to F. lyre, because
that species has elvtra without ctenidia while in a stage at which
the thorax is already provided with its ctenidium. Of course it
mayv be that the new individual is the connecting stage between
P. spasme and P. falpa, which inhabit the same host. Then
P. spasma would be the larval stage, the new specimen the nymph
and 2. talpa the full-grown insect. Be this as it may, it is now my
duty to descr.be the peculiarities of the specimen from Travancore,
which belongs certainly to the same species as P. falpa, mihi.

In the head and its appendages no peculiarity can be found
except that the bristle at the hind angles of the dorsal surface is
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wanting. The thorax has an outline somewhat different from that
of the imago ; it is widest a little before the middle of its length,
whilst it reaches its greatest width in the imagy behind this point.
The arrangement of the bristles is exactly the same asin the
imago, but the oblique rows of longer bristles on the anterior half
contain on each side five instead of three bristles. The concave
round impressions on the lateral and hinder parts are ahsent ;
they are wanting also on the elytra, which are a little shorter than
in the imago. Their lenzth is not ereater than four-fifths of the
width in the anterior part. The arranzement of the bristles on the
abdomen is closely similar to that of P. fulpe, mihi, as fizured by
me (1go4) in the description of this species. The first segments are
in the nymnh also naked on the disk and bear on the hind horder
a simple row of very short bristles. But they bear at the posterior
angles of the tergites on each side one longer bristle, which is not
present in the imago. In this latter the segments vi to viii of the
tergnm are beset on their surface with many fine bristles, and on
the hind border with considerably longer and stronger ones:
while in the nymph they are all quite bare on their disk, and the
seventh and eighth only bear the longer marginal bristles. The
bristles on the sternal surface are also thinner than in the imavo.
The sternites bear scarcely more than a single row of very fine
bristles, and in some cases in the middle before this a small grouj
of similar ones,
A matter of peculiar importance is the structure of the tarsi.
In the Polyelenes as yet known they must be described as four-
jointed, but in this nymph they are clearly threz-jointed in both the
hinder pairs of feet. By this observation I find confirmed, in a very
gratifying manner, what I asserted in Igo4, namely, that the second
and third tarsal joint of the Polyctenidie is homologous with the
second or middle tarzal joint of the other Hemiptera, For in the
nymph now known this jeint is, in fact, as I postulated then, the
second tarsal joint not vet divided into two. From this state nent
arises a new and unexpected support to my views on the system-
atic position of the family Polyctenidae.
The important results reached by the finding of this new
specimen of the rare family may be enumerated as follows:—
{1) The Polvctenida are now with greater accuracy than hefore
put in close affinity with the Acanthiade (Cimicidae).
(2) The ctenidia on the head are phylogenetically older
characters than those on the elytra, and the latter
are older than those on the thorax: they appear
within the individial life in this succession: the
ctenidium on the elytra appears at a time when a
ctenidium on the thorax is lacking (in P. lyre, this
being a nymphal stage).
(3) P. spasme, Waterh., may be perhaps a larval stage of
P. talpa, mihi; should this be proved by specimens
found later, the much older name given by Water-
house has the priority.
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'o solve many other questions it would be of the greatest
importance that we should be able to examine more indivi-
duals of this interesting family. Collectors and scientists who
have an opportunity to examine bats in the countries where Poly-
ctenidae can be found (South Asia and tropical America) may be
praved to pay attention to these ectoparasitic insects ns well as
others on the bats: for the Nyecteribiide certainly contain within
their family many questions also to be solved. Whatever is
collected must be preserved in alcohol, for only in specimens so
prepared can the stages of metamorphosis contained within the
skin be seen and examined.
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XXI. NOTES ON FRESHWATER
SPONGES.

Hy N. Annanpane, D.Se., Superintendent, Indian Museun:,

KL —DESCRIPTION OF A NEW SPECIES OF S pongilla
FROM (IRISSA.

Genus SPONGILLA.
Subgenus Buspongilla,

Spongilla hemephydatia, sp. nov.,

S ponge solt, fragile, amorphous, of a dirty yellow colour, with
large oscula, which are not conspicuously raised above the surface
but open into very wide channels in the subzstance of the sponge.
The oscular collars are fairly well developed, but the subepidermal
space 15 not extensive.

Skeleton difiuse, consisting of very fine radiating fibres, which
are crossed at wide and irregular intervals by still finer transverse
omes ; very hittle chitinoid substance present.

Spicules.—Skeleton spicules smooth, slender, sharply pointed
at both ends, nearly straight. No true flesh spicules. Gemmule
spicules straight or nearly so, cylindrical, obscurely pointed, clothed
with short, sharp, straight spines, which are very numerous, but
not markedly longér, at the two ends: these spicules frequently
found free in the parenchyma.

Genmitles numerous, small, free, spherical, vellow, with a well-
developed granular coat (in which the spicules are arranged almost
horizontally} and external to it a fine membrane, which in preserved
specimens hecomes puckered owing to unequal contraction; each
gsemmule with a single aperture, provided with a straight, rather
wide but very delicate foraminal tubule,

Measuremenis of spicules and eommules,

Length of skeleton spicule wa 00313 M,
Breadth ot Ve S DGO

Length of gemmule spicule S orobz o

Breadth v ey SR o oo Y LU
Diameter of gemmule .. ... 0'313—0°365 mm,

This sponge in its general structure bears a very close resem-
blance to L phydatia craleriformis,

Habitat. —Growing on weeds at the edge of the Sur Lake,
Orissa, October, 1908. Ounly one specimen was taken, together
with many examples of S. lacustris subsp. reticulala, S. carteri and
5. crassissima,



ENPLANATION OF PLATE XXII.

[N.B.—The text-matter to which this plate relates will be

found at p. 133, part ii of the present volume of these Records.']
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8.—Cvyelophorus livatulus
g.—Cyvathopoma perconoideim.
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¥
II.- o agdchian.
12.— Mangilia (Daphnella) angusticineta,
13.—Fngina purpureoctncia.
14.—Glessula sinhila.
15.—Pecten helleri.,
16, —Nassa shawi. -
L (i — Pentadacivius ceylonteun,
18.—Cyelophorus (1heobaldia) liliputiana.
. 1g.—Thysanota elegans.
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MM IL s BESERIBTTONS OF TWO NEW
SHEILLS FROM 501TTH INDIA

Hy H. B. Pueston, F.Z.5

Palwdomis annandalel, sp. nov.

Shell conoidal, upper whorls eroded, solid, dark olivaceous
hirown, a paler yellowish brown band appearing at the periphery,
above this obscurely painted with regular, transverse, vertical, deep
chestnut Aammules and below with very obligne flammules of the
same colour ; remaining whorls about 3, sculptured with revolving,
spiral liree rather coarser just helow the sutures and disappearing
altogether or becoming obsolete towards the periphery, but re-
appearing on the base of the shell, the interstices between the
lirze having a somewhat punctate appearance; sutures lightly im-
pressed ; columella arched, white and diffused into a minutely
aranular callus which joins the upper lip and is thickened almost
into a nodule above: peristome acute, scarcely serrated; interior
of shell bluish white, showing the rows of fammules distinetly;
operculum spirally laminiferous, with subeentral nueleus.

A I3 C D

Fig. 1.—A, B, Palwdomus aanandeled, sp. nov.; C Seulpture of same en-
larged ; D, operculum of same.

The dimensions of the three specimens taken as the type series
are as follows :—

(1) (2) (3)
Altitude .. .. 24 mm. 22mm., 2I'5mm.
Diam., major A TR e e e R T
Aperture, alt. S e T ECTNEED LR e

diam. W g S 8 -

»r
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Habitat. —Tenmalai, W. Ghats (W. side), Travancore (rocky
mountain stream ) ; N, Aunandale coll,, November, 108,

: ; 4b10
Tvpes in Indign Museum, Regd, No. M. : ;

Maodiola coclinensis, sp. nov,

Shell subtrapezoidal, moderately swollen, Lrownish black
marked with coarse, concentric lines of growth: umbones rather
large, prominent ; dorsal margin rapidly sloping anteriorly slightly
arched posteriorly; central margin curved; anterior side sharply

—
{ -
T %
-‘\'-\. :-.
R )
Frz, 2. — Modiola cochinensis, 3p. HOV., % 2

rounded ; posterior side acuminately rounded: interior of shell
bronze, nacreous showing faint traces of radiate striation,

Long. A = P L 116 3

Lat. o b PR o i

Huabitat —Backwater near Cochin (slightly brackish water);
N. Aunandale coll., November, 1go8.

; . 4612
Types i Indian Museum, Regd. No. M. 4;- .




AXTII. PRELIMINARY NOTE ON A NEW

GENT

Q

OF PHVYLACTOLEMATOUS
POLY 20 A.

By N. Anxaxvarg, D.Sec., Superintendent, Tndian Miuseum,

The first specimens of the new genus were sent to the Indian
Museum by Major H. J. Walton, I.3.5., from Bulandshahr in the

Stolella  indica
stem of water plant,

ull

United Provinces, but others have recently
been fouud in the outskirts of Calcutta by
Mr, B, 1. Chaudhuri and myself.

STOLELLA, gen, nov.

Phylactolzematous Polyzoa with horse-shoe-
shaped lophophores and small statoblasts(both
free and fixed) resembling those of Plumatella ;
the zoarinm consisting of groups of upright
zowecia (or occasionally single zocecia) joined
together by an adherent pseudostolon in a
linear series, the pscudostolon consisting of a
prolougation in one direction of the base of
ome of the zorecia ; no gelatinous investment
present.

Stolella indica, sp. nov,

Felocyst of zocecia and pseadostolon solt,
colourless and transparent but minutely
roughened on the external surface,

Zowecin short, slender, more or less cask-
shaped, generally more slender at the tip
than at the base, emarginate at the distal
end on one side and with a furrow running
down from the emargination, Daughter
zocecia arise as buds at the sides of a parent
zocecium, the base of which is produced
anteriorly into a tubular outgrowth of very
variable length, This forms the pseudosto-
lon, at the extremity of which a new parent
zocecium is produced; it is generally more
slender either at the distal or the proximal
end than at the other, and in young colonies
is often somewhat difficult to detect. The
pseudostolon is not distinetly marked off

from the zocecium.



280 Records of the Dndian Musewn, [Vou. 111, 1909. |

Tentacles numbering 3o to 35, rather short, heing stout and
slightly clubbed at the tip.

Stomach short, abruptly truncated at the base,

Statoblasts —-Fixed statoblasts very variable in shape, sonme-
times almost circular, sometimes elongate, without external oma
mentation, with a stout chitinous ring. Free statoblasts small,
usually rather broad but variable in shape, oval or subrhombaoidal,
resembling those of Plunafella punciala in general appearance,

A {ull deseription of the species will he published later in a
revision of the Freshwater Polvzoa of the Oriental Region now in
Progress.




MESCETL L ANEA.
REPTILLS.

Major WaLy ox soume vorms ov Dipsadoniorphus.—In the
last part of the Records of the Indian Museum (vol. iii, p. 151) a
paper was published by Major F. Wall, 1.AM.S., on some forms of
Dipsadomorphus, in which several so called new species were des-
cribed. Major Wall's accuracy of observation renders the statistics
he provides of special value, but 1 feel bound to differ from him in
the views he expresses,

After acknowledging that * Many of the forms now recognized
as species in the genus Dipsadomorpins exhibit extremely close affi
nities "' and stating that he has *“examined no less than thirteen
of the twenty-three known," he goes on to say, I have for a long
time thought that the species ceylonensis and hexagonotus, as
regarded by Mr. Boulenger in his Catalogue (1896), comprise more
than one form fit to rank as a species,”” He then proceeds to des-
cribe four of these forms which have been *'identified as ceylon-
ensis.”  Without defining in any way the old species cevlonensis,
he gives as a description of each of these four *species” merely
the number of rows of scales and of the ventrals and subcaudals,
We might take it therefore that these points provide, in his
opinion, all that is necessary to distinguish the four species from one
another or from any of the remaining twenty odd species belonging
to the genus, ten of which he has not seen. Would that the iden-
tification of snakes were so easy a matter! But perhaps he assumes
Mr. Boulenger’s deseription of D, eeylonensis as axiomatic,

Major Wall has examined at least six specimens of each of his
four “species,” and in one case as many as twenty-one; the
range of ventrals and subcaudals, in the whole series, is very con-
siderable. The rows of scales, however, only vary from 19 to 21,
and if they are disregarded, the numbers of the ventrals and sub-
caudals overlap in the different “species.”’ Morcover, Major
Wall himself provides evidence that his different species cannot bhe
regarded even as local races, such as we might almost expect to
find in an isolated group of islands like the Andamans. I would
much rather regard several of the admittedly allied forms in the
genus as forms of one species than accept the four species into
which D. ceylonensis has been divided by Major Wall.

Major Wall's views as to the question '‘ What is a species ? "’
appear to be those now held by so many zoologists that I do not
think I would have been justified as editor of these ‘‘ Records”
in refusing to publish his paper. His enthusiasm is worthy of all
praise. I feel, however, that some protest is necessary, not so much
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against Major Wall's views as to the species of Dipsadomor plies
{(which are based on a great deal more material than is often the
case) as against the tendency they illustrate. I every little differ-
ence between individuals or sets of individuals is to be regarded
as of specific value, " philosophical "’ zoology must cease to exist,
and all zoologists must busy themselves in searching for such differ-
ences as diligently as the stamp-collector counts the number of per-
forations on his specimens,
N. ANNANDALE.

BATRACHIA.

Notes on Indian Batrachia :—

1. Rang victng, Srtoriczia.—Rane wicing was described in
1872 by the late Dr. F. Stoliczka, and the type specimen, which
came from Murree, is still in the Indian Museum, its registered
number being g147.

Mr. Boulenger in his volume on the Reptiles and Batrachia in
the ** Fauna" (1890) queried the species as a synonym of K. liebigii,
Cinther, but 3r. W. L. Sclater, in his list of the Batrachia in the
collection of the Indian Museum (1892), regarded it as distinct. In
1go5 Mr. Boulenger suggested that the form was identical with the
species he had described in 1882 as Rana blanfordii, a view which
he confirmed in 1907 after examining specimens of R. banfordii
from the mneighbourhood of Naini Tal. Accepting this view, I
described (1go8) the tadpole of the form common at Naini Tal as
that of R. vicina, pointing out the characters in which it differed
irom the larva of K. pleskii and R. liebigii. Having recently, how-
ever, had occasion to compare considerable numbers of specimens
from the Western Himalayas with the type of K. vicina, I detected
what appeared to be constant differences. Besides the type there
was one other specimen in the collection from the Western Hima-
layas identified by Mr. Selater as K. wicina, namely , a large individual
from Simla presented many years ago by Lieut. A. Newnham. A
careful comparison between these two specimens convinced me that
they represented the same species, and that this species differed from
the form common at Naini Tal. ‘The only difference thatI could
detect between the two specimens was that the type of R. vicina was
considerably smaller than the spécimen from Simla. I therefore
sent the latter to Mr, Boulenger, who agrees with me that it is not
his & blanfordii and regards it as a specimen of K. liebigii. Without
seeing the type he naturally prefers not to express an opinion as to its
identity, but he has courteously asked me to publish a note on the
subject, The following is a summary of what can be discovered
about the two forms; for I think that there can be no doubt that
It vicina is distinct from K. Wanfordii.

R. blanfordii is distinguished from K. liebigii (1) by its smaller
size, its maximum length without the limbs being 49 mm. while
R. liebigii grows at least go mm. long; (2) by the fact that the males
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do not develop nuptial excrescences on the fore limbs at the Lireed-
ing season and are devoid of voeal sacs; (3) by its stouter habit -
and (4) by its darker and more purple coloration,

From the type of R, wicina it differs in exactly the same char-
acters so far as can be seen, for this specimen, not heing a breeding
male, provides no information as regards the nuptial excrescences,
The type of R, vieina measures 60 mm. in length, but it agrees in
all other respects with the specimen [rom Simla nmeasuring 77 mm.
in length. 1 can detect no difference hetween it and typical speci-
mens of R, liehigii from the Eastern Himalayas.

The synonymy of R. blanjordii, which must be considered 4
"good "' species, is as follows :—

R. blanfordii, Bowlenger, Cat, Batr. Sal. Bril. Mus., p. 23 (1882},

(?) R. vicina, id., Aun. Mas. Nat, Hist. 171, xvi, p. 640 (1903).

R. vicina, #d. (nec Stoliczka), Rec. Ind. Mus. i, p. 150 (tgoy) ;
Aunandale, ihid., ii, p. 304, and {tadpole), ii, p. 346.

The type of R. blanjordii came cither from Arabia or from
Darjiling, but the species is common in Kumaon, Garhwal and the
Simla district at altitudes of between 6 L00 and 0,000 feet. In wet
weather and in places where there is a plentiful water-supply it is
aquatic in habits, In the neighbourhood of Simla, however, it con-
| ceals itself during the dry season. If it oceurs in the Eastern Hima-
layas, it must be very rare. Large tadpoles are common in the W.
Himalayas in mountain streamlets and in wells hoth in Mav and
September,

K. vicina, on the other hand, must be regarded as a synonym
of K. liebigii, This species is very common in the Darjiling district
at altitudes of 5,000—8 000 feet Living in a much damper climate
than that of the Western Himalayas, it is not so essentially aquatiy
in its habits but is found in damp jungle. It also occurs in the
Punjab Himalavas, but is there Very rare

1

2. Bufo stomaticus, Lurkex.—During the last few years |

have had the opportunity of examining large numbers of living and
preserved toads from tengal, the Eastern Himalayas, the United
Provinees and the Punjab. A species that has puzzled me much
is the form described in 1862 by Professor Liitken, and redes-
cribed by Mr. Boulenger in 1891 (Aun, Mag. Nat, Hist. (6}, vii,
I 463) as Bufo stomaficus. ‘This form was not deseribed in the
latter author's volume on the Reptiles and Batrachia in the Fauna
of British Indie (18go), because in 1he original description the
habitat of the species was not given, Mr, Boulenger, however,
in 1891 recognized B. stomaticus as distinct from 5. andersonii,
while Mr. W. I, Sclater (£, 2. S., 1892, p. 347) wrote that B. stoma-
ticits had hitherto been confounded with B. andersonii. B, ander-
G sonti is recorded from Arabia and North-Western India (Boulenger)
and from Purneah in Northern Bengal (Sclater) ; B, stomaticus from
Lower Bengal, the Darjiling Himalayas up to 5,000 feet (Annan-
dale), Assam and Burma (Sclater).
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Comparing Mr. Boulenger's deseriptions of the two species, the
following differences appear :—

(1) B. andersonti has a tarsal fold ; 5. stematicus has not.

(2) In B. andersonii the tympanum is round @ m B, stomaticis

vertically oval. :

iz) In B. andersonit the first Anger extends as far as or slightly

further than the second; in 5. sfomalicus the first finge
is longer than the second

(4) In B. andersonii the toes are two-thirds or hall webbed ;

in . sfomaticns three-quarters.

Alr. Boulenger regards the first of these differences as the most
important, and it is the only one that has made me lesitate in anit-
ing the two species. 1 have recently found, however, that it is one
easily produced by the m=thod of preservation. In living specimens
irom Calcutta, or in specimens preserved in weak spirit or in for-
malin, there is no fold; while specimens in which the fold was absent
during life develop a fold if preserved in strong spirit, owing 1o
shrinkage of the soft tissues, Such examples are olten indistinguish
4ble from specimens from North-Western India. As regards the
proportionate length of the fingers, the shape of the tympanum and
the degree to which the toes are webbed, considerable variation
exists even among individuals taken together in the same place, nor
can any one condition as regards any of these points be correlated
with any one locality, for the characters are as variable in indivi-
duals from Calcutta as they are in those from Lucknow, Allahabadl
or Simla. In some individuals the dorsal surface is olive-green;
more frequently it is grev. The wventral surface is occasionally
splotched with black. I see no reason, therefore, to separate the
two species; and as [ sfomaticus was described in 1862, the name
has priority over that of B. andersonii, which was described in
1853.

B. stomaticus is common in Calcutta, although owing to b=
strictly nocturnal habits it is rarely seen; for unlike B. melanostictus,
which comes out in large numbers at dusk or even during the day-
tme in wet weather, it remains concealed until night has fallen.
Large numbers may be found during the rains huddled together in
the many crevices afforded by the tree-trunks of the Peepuls (Fious
reliviosa) on the maidan, They make their way up these crevices
to the height of five or six feet from the ground.

3. A SMALL COLLECTION FROM TRAVANCORE AND COCHIN.-—
‘he majority of the specimens here recorded were obtained i
November, 1go8, at or near the base of the Western Ghats in
the State of Travancore. A few, however, were taken at Erna-
kulam in the neighbouring State of Cochin.

Rana hexadaciyla.

A very common species in the plains of Travancore. Two
colour varieties can be distinguished :(—

L1
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Var, . Dorsal surface brown, usually with a median pale
stripe,

Var, &, Dorsal sarface striped longitudinally with grey and
white,

Variety & retains in maturity the juvenile coloration,
Localifres. - -Ernakulam, Kerumadi, Virkulai, Shasthancottah
Maddathorai.

Ruana cvanapldvetis,
As common as the last in open country.
Localifies.—-Ermakulam, Vyvkkam, Kulattupuzha,
-Ir":il"'n'nr CEFFNCOR,

Common among stones at the edge of streams running down
trom the W.stern Ghats: a jungle species.
Localifics —-Kulattupuzha, Maddathorai, Tenmalai.

Rana figring,
A common species in open country.
Localities —Vvkkam, Shasthancottah, Shencottah.
Rana lonnocharis.

Common in open country and also in jungle at the base of 1he
hills.

Localities —Kerumadi, Vykkam, Trivandrum, Shencottal,
Maddathorai

Rana beddomii,
A single specimen taken with K. verricosa at the edge of a
rocky stream at Tenmalai in the Western Ghats,
Runa leptodactyla,

Common at Tenmalai with K. verrncosa.

fana tenpaoralis,

Not uncommon at Tenmalai but difficult to catch owing to its
activity and wariness. Single in lividuals often sit on rocks in ex-
posed situations near streams. Whea disturbed they leap into the
streams and rapidly swim to the other side.

The colour of the back in life varies from nearly orange to
dark chocolate.

!Umn?uﬁ.fwms macilalis,

A specimen from Shasthancottah. Probably not uncommon.
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Micrixalus fuscus,

A single specimen from the edge of a jungle stream at Madda-
thorai. ‘The back of the thighs was bright lemon-yellow in life.

xalus nasufus,

A common species in long grass at the base of the Western
(Ghats.
Localities.— Kulattupuzha, Tenmalal.

Microfyla raebra.

Apparently abundant in open country. Tadpoles are com-
mon in November in little pools of rain-water in the sand near
Trivandrum.

Bufo melanosticlus,

Common all over the plains.  Some specimens from Ernakulam
are unusually dark, the ventral surface being black marbled with
white.

Telithvophis glufinosa,

A specimen was taken at Maddathorai in a hollow tree. It
had the whole of the ventral surface pure white and therefore dif-
fered in appearance from the typical form. A careful comparison,
however, with normal specimens, including a microscopic examina-
tion of the scales, reveals no other difference.

I propose to call the form with the white ventral surface-- var.
tricolor,

M. ANNANDALLL

FISH.
Notes on Indian Freshwater Fish :—

r. LisT oF FisHEs FroM Sur Laks, Omissa.—The following
species of fish were obtained by Dr. Annandale from the Sur Lake
on the 22nd October, 1go8. According to the Bengal District
(iazetteer, Puri volume, p. 6, the Sur (or Sar) Lake is a freshwater
lagoon to the east of Puri town which is formed by a backwater
of the Bhargavi river. The lake is four miles long from east to
west, and two miles broad from north to sonth. It has no outlet
to the sea, from which it is separated by desolate sandy rifzes ;-

TELEOSTEI—
Physostomi—
SYMBRANCHIDE—

A mphipnous crchia.
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CYPRINID. T —
CoBITIDING—
Lepidoce phalichihys cuntea,

CYPRININE—
Barbus chola.
Saraila,
stigamu, -

ficto.
Nuria danrica.
Chela bacaila.

]

CYPRINODONTID.E—
Haplochilns panchax,
SCOMEBRESOCIDE—
Belone cancila,
Acanthopterygii—
NANDIDE—
Nandus marmoralus,
RHYNCHOBDELLID.E—

Rhwnchobdella aculeala.
Mastacembelns arinatits,
pancalis,

OPHIOCEPHALID -

Oplitoceplialis punctatus,
aaciii.

! LABYRINTHICI—
Aunabas scandens.

| All the above are widely distributed forms and the only not-
able feature of the collection is the absence of Siluridie.

2, List oF FisH FrRoM GiRtDiH.—The [ollowing fish were
identified in the Giridih subdivision of the Hazaribagh distriet,
W. Bengal, during January and February, 1909 :—

TELEOSTEI -
Physostomi—
SILURID.E—

Macrones cavasins. R. Barakur,
Wallago attn i
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CYPRINIDA—
CyPRINING—

Labeo bata. R, Barakur.
boga. Giridih tanks. R, Barakur,
hogeut. R. Barakur.
frathasn, R, Barakur.

., pangusia.  Giridih tanks,

Catle buchanani. Giridih tanks,

Cirrhina mrigala, Pachamba tank.

Barbus chagunio. R, Baralkur,

clirysofond. ¥

contchonius.  Pachamba tank.

stiaina. = ,» Barakur village

tank.

ih

Rasbora daiticonius, -
Ambiy pharyngodon mola.
Barilins bola. R. Barakur,
Chela bacaila. Pachamba tanlk,
Acanthopterygii
GOBITDE:

Gobius giuris. ‘Tank at Barakur village.

OPHIOCEPHALIDFE—

Ophiocephalus punctalus. Pachamba tank,
gachua. = .. Barakur vil-
lage tank.

strialus,

1. Fisu #rom Travaxcors axp CocHiv.—The fish here
recorded were taken by Dr. N. Annandale in November, 1g05.

A considerable number of the specimens are from Shasthan-
cottah Lake, which is situated in a deep rift in the laterite rocks
about twelve miles mnorth-north-east of Quilon on the coast of
'Pravancore. This lake is about twelve miles long and a mile to a
mile and a hall bread: it has no connection with the sea but lies
sor deep in its rift that it gives the surrounding country the
appearance of being high ground although in reality but little
above sea-level.

All the specimens from Tenmalai (unless otherwise stated) are
from a rocky mountain stream running down from the Western
Ghats to the Malabar Coast. The Courtallum specimens are from
4 similar stream running in the opposite direction, i.¢., towards the
Coromandel Coast.

o
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TELEOSTEI
Physostomi—
SILURIDLT

Clarias magur.  Shasthancottall Lake,
Macrones chrvsens,
vittatis.

N »y

1% LR LR}

CYPRINID.E—
CyPRININ -

Homaloptera maculata, ‘Lenmalai.

Discoonathus tamta, p

A mblyplharveeodon melettings.  Shasthancottal [ake.
Barbus arwlins. Kulattupuzha., ‘Tenmalai.

7 eurgea. Changityvpaulum,
A tithoprdes. Nimutai,
3 mahecole.  Shasthancottah Iake,
malabaricus. Camp Gorge, Tenmalai. Nimu-
tai.
e melanampye, e i In small

pond on roadside near
Tenmalai. Kulattupuzha,
Maddathorai. Kerumadi.

v melanostigma.  Kulattupuzha,
stigma. Kerumadi. South end of Vimbanad
Lake.

: wynaadensis,  Tenmalai.

Rasbora daniconius. . Camp Gorge, Madda-
thorai. Also in small
pool on  roadside near
Tenmalal,

Danio malabaricus. Maddathorai. Courtallum,

Barilius bakeri, Camp Gorge, Tenmalai.

Perilampus laubuca. Shasthancottah Lake.

COBITIDING

Nemachilus triangularss.  River near Kulattupuzha,
W. base of W. Ghats.
Tenmalai.
CYPRINODONTIDE—
Haplochilus lineatus. Shasthancottah Lake, 12 miles
N. N. E. of Quilon.
17 panchar. Kerumadi. Shasthancottah
I.ake,
SCOMBRESOCIDA —

Belone cancifa, South end of Vimbanad Lake,
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Acanthopterygii— -
PERCIDLTE —
Antbassis myops.  Ermakulam (Cochin).
- nalua,  Shasthancottah Lake.

Gerres Himbatus.  Cochin, backwater (brackish water),

NANDIDA—

Nandus marmoratus. Travancore

GOBIID.T—

Gobiws ginris. Shasthancottah Lake.

oK

MUGILIDE—

Mugil cunnesius. Cochin, backwater (brackish water).

OPHIOCEPHALID.T: -

Ophiocephalus gachua., Shencottah, Shasthancottah
Lake. Kulattupuzha,
i striafns. Shasthancottah Lake.

LABYRINTHICI—

Polyacanthus cipanus. Kerumadi. South end ol ' |
Vimbanad Lake (slightly

brackish water). P
CHROMIDES—
Etroplus maculatus. Cochin, backwater (brackish
water).  Shasthancottal 2
T.ake. {
£ suratensts. Shasthaneottah Lake.

None of these species seem to call for special note, but the
exact localities may prove interesting.

4. Tue INDIAN SPECIES OF THE GENUS Discognathus.— Disco-
onathus is a widely distributed genus of the subfamily Cyprinine.
It occurs in rivers, especially in mountain streams, in Asia and
Africa,! and extends throughout India, Cevlon and the Tenasserim
provinces.

The difficulty of satisfactorily identifying specimens of the
Indian species of this genus according to either Giinther * or
Day ® induced me to look through the collection in the Indian
Museum, with the following results :—

| Caf. of the Freshwater Fishes of Africa, wol. i, p. 343 e seq., Brit. Mus.. 3 o

QoD :
% Cal, Fish, Brit. Mus,, vol, vii, p. 69 ¢l seq., 1868,
* Fishes of India, vol. i, p. 527 ef seq.
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(1) According to Giinther there are three Indian species of
Discognatins-
Discopnathus lamla,
macrochiy.
Hasnins,

{2) According to Dayv there are also three, viz.-
Discognathus lamia.

jerdond,

modestis,

3

One would, however, not be correct in imagining from this
that there are five distinct species of this genus, since Giinther,
writing in 1868, includes both of Day's species lamia and jerdoni
(1867) in his Jamfe. He says: * Having fortunately numerous
examples from the most distant localities, I have convinced myself
that they ought to be referred to a single species only.”

Apparently the chief points on which Dav relies for the
separation of lamfa and jerdoni are—

(1) The convexity or concavity of the interorbital space.

(z) Ratio of length of head to total length,

(3) The number of lateral transverse rows of scales, these
being 4-44—35 in lamla and 43—21 in jerdoni.

With regard to the first two points Giinther says: * This species
(i.e., the lamta and jerdoni of Day combined) extends from Syria
to Assam, and, as may be expected in a species of so wide a range ;
it is subject to some variation.” The points which Giinther takes
as subject to variation and therefore to be omitted as specific dis-
tinctions are just those which Day relies on as affording him firm
ground for such separation. Giinther writes: ** The parts most
subject to variation are the snout with regard to form, width and
prominence . . . ., and the eye.” So that we have to fall back on
the third of the above points, which at first sight seems of suffi-
cient importance to justify Dayv's distinction.

Unfortunately there is no specimen of Day’s Discognathus
jerdoni in the Indian Museum ; apparently the only specimens of
this form were sent to the British Museum. There is, however,
a large number of D. lamia here, and in these the number of rows
of scales from the lateral line to the ventral fin ! is 3} and not 5 as
Day states. This number is uniform in a large number of speci-
mens from widely different localities and is the number given for
modestus.

Discognathus modestus, Day, was first described in 1869 under
the name of Mayoa modesta, i.e., subsequently to the appearance of
Giinther’s work. This so-called species is stated by Day to differ
from the others principally in—

! For Day's method of rounting the L. tr. rows of scales, sce Fauna of Tndia
Fishes, vol. i, p. 6.
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(1) Having six rayvs in the anal fin instead of seven,

(2) Having a lateral transverse formula of 4}—3% instead
of 4-43—35 or 41—2k.

{3) The fact that the pectorals extend to the ventrals.

There are at present three specimens in the Indian Museum
labelled D. modestus. Day in his Fishes of India speaks of two,
probably from Northern India, the longest measuring 3% inches.
These two specimens are numbered 710 and 1426 in the Museum
books, and the latter is that fisured in Day’s work as D. modestus
(pl. 122, fig. 5). In both these specimens the number of lateral
transverse rows ol scales agrees with that given by Day, but as it
also agrees with all the other specimens of lamfa, its value as a
specific character is not evident. In both specimens the pectoral
does not reach the veuntral, and in fact Day's own figure does not
agree with his description. The figure is correct in so far as it
shows the pectorals not extending to the ventrals. This feature
therefore i5 of no use as a speecific distinction, The anal fin ray
formula is correctly given as 6 (1—35) but this also is quite com-
monly the case in lamta.

There is unfortunately no type of jerdoni left, but Day’s figure
shows the lateral transverse rows of scales to be 41—3%, his deserip-
tion, however, gives 41—=2%. The figure therefore of jerdoni agrees
with the description of modesties, The figure of modestus is not
sufficiently clear to enable any comparison to be made. Day’s
figure for lamia shows a lateral transverse formula of 43—4%, his
description gives 4-41—s5; but his type shows unquestionably that
the real numbers are 41—31.

The only difference between the tvpes of Day's lamfa and
modestus is the concavity or convexity found in front of the dorsal
fins and leading down towards the liead, but as this difference 15
found in specimens collected at Paresnath (Chota Nagpur) in April,
19og, which are otherwise absolutely identical in form and colour,
its value as a specific distinction can be disregarded.

Now while Giinther gives his reasons for including Day’s
species of lamia and ferdon: together, Day retaliates by including
two of Giinther's species—namely, lamta and macrochir—together,
without assigning any reasons.

Giinther (op. e¢if., p. 6g) admits three Indian species of
Discognathus, namely, lamia, macrochir and nasulus. As already ex-
plained, Giinther's lamfa comprises Day's lamia and jerdon:. There
are no specimens of macrochir or naswfus in the Indian Museum.
Macrochir has been described as a species by Ginther from two
specimens, one from the collection of the East India Company, the
other from Griffith’s collection, the locality given being Assam,

Nasufus is admitted by Gilinther to specific rank from
McClelland’s deseription of a specimen from the Khassvah Moun-
tains ' (mow known as the Khasi Hills); but hoth macrochir

v Jowrn, As. Soc. Bengal, vol. vil, p. 047, tab, 33, figs. 2q and b,
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and naswbus are included by Doy in his lemta,  This specimen of
McClelland's was described under the name of Platveara nasuta and
incidentally has only six anal rays, the number which Day rives as
distinguishing his modestus from laméa and jerdont, bhut which 1
have already shown to be frequent in Jamie (of Day). Evidently
Day considers McClelland’s D, wasuins to be really D, lamta with
the snout constricted, a secondary sexual modification. Conse-
quently the three Indian species of Discognathus according to
Giinther are included by Day in his lamia. Now Day gives for
lamta a very wide distribution, for jerdomi and modestus on the
other hand a very limited one, namely, the Bhavani River at the
foot of the Nilgiris for the former and ** probably Northern India "
for the latter,

In coneclusion there are no specimens of Discognaihus in the
Indian Museum which justify me in considering that there is more
than one Indian species of this genus, but probably the exami-
nation of large numbers of specimens from different districts
might lead to the establishment of well-defined varieties.

J. T. JENKINS.
INSECTS.
Field Notes on Indian Insects:—

1. THE OCCURRENCE OF THE MYRMECOPHILOUS CRICKET Myr-
mecophilaguadrispina 1x Inpra.—One eveningin July, 1907, I noticed
a minute apterous cricket moving about on the top of a wall on the
outskirts of Calcutta, surrounded by ants. Although its posterior
femora were much thickened, it ran with great swiftness, much in
the same manneer as an ant. Hav ng secured the cricket and some of
the ants, I sent them for identification to the late Colonel Bingham,
who returned them shortly before his lamented death, identifving
the ant as Iridomyrmex anceps, Roger, and saying that Mr, Kirby
had compared the cricket with the tyvpe of Myrmecophila guadri-
spina, Perkins, and found that it agreed fairly well with that
species, with which he regarded it as specifically identical. The
cricket was originally described from Hawaii, into which the ant
has been introduced by man.

2. CuriOUS HABIT OF AN INDIAN Jassip.—Dr. D. Sharp, in
his account of the insects in the Cambridge Natural History (vol. vi,
p- 577), refers to the ** phenomena known as weeping-trees,'” and
states that these phenomena are due to the activities of Homop-
terous insects of the family Cercopida. In India, however, a
similar phenomenon is sometimes produced by a common Jassid
(Tetigoniella ferruginea, Fabr.), although it is not always easyv to
trace it to its proper source. While collecting insects on Paresnath
Hill in Western Bengal last April, I was surprised on more than one
occasion to feel what I thought to be rain dripping from a clear
sky through the foliage of the trees, until a careful search revealed
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the fact that the apparent rain fell directly from the leaves, and
was produced by enormous numbers of Jasside settled on their
lower surface. All these Jassids belonged to the species named;
they were fully adult and existed in countless numbers on shrubs
and trees of all kinds. A favourite tree was the common fig Ficus
cunia. Fach insect sat with its proboscis buried in the substance
of the leaf, to the lower surface of which it clung, and apparently
sucked in the sap, for at regular intervals (roughly three minutes)
several drops of a honey-like liguid was squirted with some force
from the tip of its abdomen. The number of individuals was
sufficiently great to give rise to the phenomenon described, but they
did not appear to be in any way banded together and took flight
inn all directions on the slightest disturbance.

3. Tue wEst of THE BEE Podalirius paelcherrimus.—During
a short collecting trip in the Western Himalayas round Simla at the
beginning of May, 1907, I noticed that a
hard eclay bank near the bungalow at
Aatiana (28 miles north-east of Simla) was
riddled with round holes about 20 mm. in
diameter. Some of these holes were sur-
mounted by small turrets of rough clay
pellets of various shapes and sizes, the
turrets being about 30 to 40 mm. in height.
Bees were constantly entering and emerg-
— ing from the tops of the turrets, and the
holes were obviously their burrows. Each
Entrance to nest of Poda- burrow ended at a depth of a few inches,
st L i e S alter one or more turns, in a small oval
chamber, the base of which was lined with pollen kneaded into a
paste. No eggs were found, but probably the time for oviposition
had not vet come. The bees were identified for me by the late
Col. Bingham as DPodalirius pulcherrimus. Most ol the turrets
were washed away by a shower of rain during the night, and the
bees made no attempt to rebuild them; indeed they probably
would have been unable to do so without making fresh excavations.
Owing to the direction in which the burrows opened, however, the
rain did not enter them to any great extent. The figure has been
drawn from a specimen in the collection of the Indian Museum that
has been preserved by means of glue.

N, ANNANDALE.

XIPHOSURA,

&

Tug HapiTs oF Inpiaxy King Crass.—Two somewhat variable
species of King Crab (Limulus molucecanus and L. (Carcinoscorpius)
rofundicauda) are common in Indian waters; but little information
is available as regards their habits, which seem to differ consider-
ably from those of the Japanese and American forms. Observations
made in 1901 on the east coast of the Malay Peninsula and recently
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in Bengal show that whereas L. moluccanus is essentially 4 marine
species, oceurring on sandy and muddy bottoms from the tideline
to a depth of 20 fathoms, L. rotundicauda is mainly if not entirely
estuarine, It ascends the river Hughli at least as far as Caleu tta,
that is to say, for a distance of about go miles from the open sea,
and can live in water that is practically fresh. On the coast of
Bengal L. moluccanus breeds at the end of the cold weather, f.c., in
March. The eggs, which are not very numerous, have a green
colour and measure about 3 mm. in diameter, are carried on the
ventral surface of the abdowminal appendages, to which they adhere
lightly. Further information as regards the habits of the Indian
Limudi would be of interest.
N. ANNANDALE.

CRUSTACEA.

THE matE OF Growrn v Conchoderma axp Lepas.—Dr, J ol
Jenkins has given me the information on which the following note
is based; it is of interest as illustrating the relative rate of growth
in two species of barnacles, A clean buoy was placed in the sea off
the coast of Ganjam, on February 23rd, 1909, by the Fisheries
Steamer *‘ Golden Crown,"” and was lifted on March jrd. Numerous
specimens of Lepas anserifera and Conchoderma vivgatum var.
hunteri were found adhering to it. Those of the former species
were all small, the largest having a capitulum 8§ mm. ‘ong, whereas
it is usually about 2o mm. long in fully grown examples of the
species from the Bay of Bengal. The specimens of C. wirgatiom var.
Jentert were, however, much larger, and appeared to be already
adult. The capitulum of the largest measured 15 min, in length,
This individual is actually the largest specimen of the variety I
have seen, although it had reached this size in eight days from that
on which the larva probably settled. It is of interest to note,
therefore, that the rate of growth in C. virgatum var. hunteri is con-
siderably greater even than it is in the common L. anserifera. It
may be noted that whereas the latter species is usually found
attached to inanimate objects, C. virgatum var, hunteri is frequently
taken on the skin of turtles and sea-snakes,

N. ANNANDALE.

POLYZOA,

Larce CoroNies o¥ Hislopia lacustris.—In volume i (page
177) of the Records of the Indian Museum, I described the two
forms of colonies of Hislopia that T had found in the United Prov-
inces (Bulandshahr). Of these, one was a more or less linear
arrangement of the zocecia on leaves and twigs, and the other, and
more cominon, form was an encrusting sheath on the outer surface
of the shells of Paludina. During the present ‘‘ rains "’ (July
1go8) I have found many examples of what may be cousidered a
much exaggerated extension of the latter form. These colonies
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have been on bricks, tiles and other submerged objects. The
largest colony that T have seen so far was on a tile; one side of
l].l.l.. tile was exposed above the mud of the bottom of the tank,
and its area measured about 120 square inches: the entire sur-
face was almost completely covered by a continuous growth of
Hislopia. Another large colony was on a piece of bark which
|11-|_=1~.111-._Ll = inches by 3 inches : both sides were practically every-
where cov Llul by Hislopia.

These specimens suggest that, within reasonable limits, the
size a colony may attain is only rhi-;l'm"luut'l by that of the object
on which it grows,

In these giant colonies the zomecia are somewhat compressed :
the typical oval shape is in a measure lost, and they become some-
what ]Jmh-fundl or circular and are of comparatively small size.

The rainy season is evidently the time at which the growth
of Hislopta is at its maximum. The particular tank from which
I have obtained most of my specimens has been kept full of water
all through the hot weather; the exuberant growth of Mislopia
during the ‘' rains "' cannot, therefore, in this case be attributed
to a larger area being available at this season.

Now as usual almost every Paludina in the tank, -except
quite small ones, is covered with Hislopie, and in this situation
the zocecia retain their oval form,

H. J. WALION.

CIELENTERATES.

Branchiocerianthus imperator von prr KUsTE Vox OMAN UND
BarucHISTAN.—Wie aus einer kurzen Notiz von R. E. Lloyd (s.
Ree. Ind. Mus., vol. i, p. 1-2, 1907} bekannt ist, wurde der bilateral
symmetrische Branchiocerianthus inperator im Jahre 1900 durch
den ‘‘ Investigator” (1) an der Kiiste von Oman, nahe dem
tstlichsten Punkt Arabiens unter 21° 49" 50" N, Lat, und 557 48" 0”
EE. Long., und I[ﬂ} an der Kiiste von Baluchistan unter 24% 45" 0" N.
Lat. und 63° 50" 15" E. Long. aus goo Meter (492 Fath.), resp. 995
Meter (544 lﬂth.] gedredgt. Durch die grosse Liebenswiirdigkeit
von Dr. Annandale in Calcutta ist es mir moglich gewesen,
beiderlei Material zu untersuchen.

Dies Material hat deshalb ein besonderes Interesse, weil hier
zum ersten Male ganz jugendliche Exemplare von Branchiocerianthus
vorliegen, und weil diese von den bisherigen Fundorten (Japan,
Nordl. Pacific, Golf von Panama und Ostafrika) so entfernte
Lokalitiat uber die geographische Verbreitung des Genus ganz neuc
Perspektiven erdfinet. Leider sind simtliche Exemplare sehr
schlecht erhalten, offenbar auch nur in starkem Alkohol conserviert,
sodass sie stark geschrumpit und sehr hart und briichig geworden
sind. Das Material besteht aus 10 Exemplaren von Baluchistan,
deren Gridsse gwischen 60 und 120 mm. schwankt, und 1 Exemplar




]

1G04, | Miscellanea, 207

von der Oman-Kiiste von 6o mm, Linge. Dic Bilateralitiat ist
bei allen sefir deutlich : der Hydrocaulus sitzt der Mundscheibe sehr
excentrischen, so dass sie darin eine vollkommene Ubereinstimmung
speciell mit Branchiocerianthus fmperator (Allm,) zeigen; denn bei
B, wreeolus Mark sitzt der Hydrocaulus an cer Mundscheibe noch
nahezu Central. Blastostyle und Radifirkandle sind nirgends mit
Sicherkeit zu erkennen, was inlessen seinen Grund wolil mir in dem
schlechten Erhaltungszustand hat. Die aboralen Tentakel sind je
nach der Grisse des Hydranthen 20 bis 30 mun, lang., Das
Diaphragma an der Grenze von Hydrocaulus und Hydranth ist an
einigen Exemplaren nachweishar, Die lederartig straffe Stitzla-
melle des Hydrocanlus gleizhtvollstindiz der an den Exemplaren
des ** Challenger ™ und denen, die Prof, Doflein i1 Jahre 1goyg im der
Sagamibai (Japan] gefischt hat.

Ein dichter Wurzelschopf felhlt an simtlichen Stucken von
Baluchistan: es machte mir aber den Eindeuels, als ob die Wuorzel-
scheide mit dem an ihr sitzenden Wurzelschopf tiberall, wohl beim
Heransreizsen aus dem Boden, abeestreift war.  Dagogen war der
Witrzelschopf bei dem Exemplar von der Oman-Kiste in der
charakteristischen Form  wvorzitzlich  anszebildet. Im Ganzen
scheint es mir durchaus méelich, dies Material, obwohl es sich nicht
auf Einzelheiten priifen und vergleichen liess, als Branchiocerianilius
pmperator (Alhman) zu bezeichnen.

Siamtliche Exemplare, besonders die von Balachistan, sind noch
sehr jung. Da aber auch sie schon die charalkteristische excen-
trische Ansatzstelle des Hydrocaulus am Hylranth:n zeigen, so
wird die frithere Vermutung hinfilliz dass diese Bilateralitit erst
im Latife des Lebens durch ungleichméssiges Wachstum entstiinde,
Der Hydranth wird vielmelir von vornherein hilateral angelegt.

Ein Verzleich samtlicher bisher bekannten Exemplare von
Brauchiocerranthns und eine Zusammenstellung vou allem, was wir
bisher fiber dies Genus wissen, erscheint in den Beifrdgen sur Nalter-
gesoniehte Ostasiens, herausgezeben von F. Doflein, IR, Stechow,
* Hydrotdpolypen der japanischen Ostkiste,””  Miinchen, 190g.

E. STECHOW,
Mitnchen,

e, e



aalV. DESCRIPTION OF A MINUTE
HYMENOPTEROUS INSECT FROM
CAT CTT-TA

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

On August 25th while 1 was examining some microscopic
specimens in oil of cloves, a minute insect appeared in the field of
vision, having fallen into the oil as minute inseets often do. An
examination showed that this little animal, which is perhaps the
smallest insect vet known, belonged to thé family Myrmaride
and was related to the species described and fizured by West-
wood ! as Alaplus eveisus. T have therefore ventured to describe
it as the type of a new species of the same genus, for it is unlikely
that 1t will be discovered by any professed student of the
Hymenoptera, or, indeed, by anyone not engaged in microscopi-
cal work in India,

Alaptus magnanimus, sp. nov, (Plate xxiii.)

Size very minute (length o'2r mm. ; expanse, including wing
fringe, 085 mm,).

Head viewed from above short and broad, the anterior margin
appearing truncate owing to the fact that the anterior face is ver-
tical : viewed [rom in front deep. Antennse minutely hairy, with
nine joints (in the & ): the basal joint subevlindrical, tapering
slightly at the tip, bending upwards and outwards from its point
of origin, which is situated far forward on the head : second joint
much shorter, pear-shaped, with the narrow end proximal ; third
and fourth joints subeylindrical, the latter much the shortest in the
antenna ; the other joints (fifth to ninth) pear-shaped, narrower at the
base than at the tip, gradually increasing insize. Eves large, elon-
gately oval, separated by more than their own transverse diameter,
curved when viewed from the side. Three ocelli, one close to the
mner margin of each eye and one in the middle of the vertex : a
minute bristle in front of each of the lateral ocelli. (The mouth
parts are not visible in the type.)

Thorax, ~Pronotum transverse, angulate, almost linear, pro-
dueed at either side and bearing at the tip of the projection a
buneh of minute hairs Mesothorax much longer, transversely
lozenge-shaped but with the posterior angle replaced by a broad
concavity. Scutellum narrow, especially in front : the anterior
margin depressedly convex forwards; a sinzle bristle on either

FTrans. Linw. Soe. Lond,, Zool, f.r;, vol'd, p. 586, pl, lexiii, figs. 1o, 11 (1870).
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side of the disk negeits centre.  Postscutellum imperfectly sepa-
rated, transvers=” band-like, with a single bristle on either side,
Metanotum large, transverse, with the anterior margin sinnous and
the posterior convex., (The wentral surface and the sidles are
concealed in the tvpe.)

I ines.—Yore wings long and slender with the tip obliquely
roundled © the base very narrow, becoming somewhat dilated just
behind the point at which the wmarginal fringe commences on the
posterior  margin, The hairs that form this [ringe numbering
about 45, long and slender, becoming shorter towards the base ol
the wing on both margins, the longest (at the tip) being rather less
than half as long as the wing without the fringe ; within the fringe,
near the edge of the wing, a row of minute bristles, and two
similar bristles near the centre of the disk : on the anterior surface
a single long bristle at the widest part of the wing. Posterior
wing almost linear, very little dilated distally; the tip narrowly
rounded: the fringe without an inner row of bristles, consist-
ing on the anterior margin of 5 short hairs followed, distally,
by about zo long ones, and on the posterior margin of about 11
moderate hairs, which are only a little longer at the distal end
than towards the base; the hasal hall of the posterior margin
bare: a minutely serrated ridee.runs down the middle of the dis-
tal hall of the wing.

Leos moderately long, with the femora, tibite and tarsi sub-
equal; the tarsi minutely hairy, consisting of 5 subequal joints
and bearing two minute claws at the tip. The tibiz of the middle
and hind legs clothed with minute recumbent hairs and bearing a
pair of small bristles at the tip; those of the middle legs bearing a
single, longer bristle on the anterior surface,

Abdomen (o) stout and rounded ; the sides clothed with scale-
like hairs; the first dorsal segment bearing a single bristle on
either side near the posterior marein : the penultimate segment
with a pair of unequal bristles on ecither side, the longer Bristle
being posterior to and nearer the middle of the segment tlian the
shorter one.

Remarks—As the specimen was not discovered until it had
fallen into clove oil, which had rendered it partially transparent,
I cannot descrilie its coloration in detail.  The head (including the
antenne), the thorax and the abdomen appear, however, to have
been dark in colour, and the limbs pale. The wing fringes have
evidently been dark also, and it is just possible to detect a [amt
white band running round those of the fore wings at a short dis-
tance from the base of the hairs. Unfortunately both antenne
were broken in mounting the specimen, hut notes were taken on
their structure before this occurred. In the type (Reg. No, 2jg¢
of the Indian Museum insect register), which is mounted on a
glass slide for microscopic examination, only the frst two joints
remain fx sifie, with the third to sixth joints of one antenna free.

Except the left fore wing, the wings have also become separated,
but all are preserved,




Plate XXIII.

Rec. Ind. Mus., Vol. [ll, 1909,
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XXV. THE INSECT FAUNA OF TIRHUYT.
I.—RHYNCHOTA HETEROI'I'ERA.

By H. Maxwert-Lerroy, M.A., R T E
Linperial Entomologist.

INTRODUCTION,

In another place (Indian Inscet Life) T have discussed the
general difference there is between the insect fauna of tropical
India, and that of the sub-tropical moist hill slopzs. I have also
indicated the faunal zones of India as I believe they occur with
regard to insects. In this memoir. a beginning is being made to
elaborate these subjects, first by enumerating the insect fauna of a
place Iving well within the tropical area, secondly by contrasting
that fauna, as far as mav be, with neighbouring tropical areas and
by discussing its origin. As is abundantly clear from a perusal of
the localities in the “ Fauna of India ” nearly all the species are
from sub-tropical or temperate places, very few from tropical India,
The localities in the “ Fauna” volumes do not, except in such
as have been published so recently as to include our collections,
enable us to contrast the tropical and sub-tropical faune : but the
enumeration of the fauna of one spot, very carclully worked [or a
series of vears, will afford some data,

The regional faunwe of India are, except in Lepidoptera, very
little known ; a compiled list of the fauna of one place (with other
records  of occurrence in tropical localities) will therefore he of
permanent value ; we have the material for all orders: we hope to
do the Aculeate Hymenoptera, Coleoptera, Lepidoptera and Rhyn-
chota Homoptera ; we also hope to do the remaining orders, when
we have secured the co-operation of systematists in working out our
collgctions.

In this memoir, I enumerate the Heteropterous fauna of Pusa,
following the order of the volumes on Rhynchota, hy W, T,
Distant, in the ** Fauna of India™; I give other localities from which
specimens have been collected and are in the Pusa collections,
giving dates of capture where possible. I have included species
found at Chapra by Mr. M. Mackenzie where we have not found
them, as Chapra lies in the same area. Pusa lies in the ** Gangetic
Plain, West," north of the Ganges, in the Tirhut division of
Bengal; it is at a distance of over 50 miles from the Himalayas,
and so is well removed from any sub-tropical area ; it lies nearly 40
miles north of the Ganges, and is in a flat. densely cultivated tract
which should have a uniform fauna (see Tadian Insect Lije,

page 25).
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.~ PENTATOMID.E.
FLATASPIDIN.E,
Brachyplatys panper, Voll,

Pusa. 3-vili-05—1I-viii-05—23-vii-03.

Podanur, Madras. 3o-vii-o7.

Khasi Hills. iv-07.

The Fauna gives Cevlon, Andamans, and the Malay Archi-
pelago. It is clearly not a sub-tropical species, but a well-marlked
tropical one probably.

Brachyplatys subagnens, Westw,

Pusa. 2-viii-05— 20-vi-07—vii-08,

The Fauna gives this a wide distribution; it is known, for in-
stance, from Mungphu and Calecutta, though not from any other
place in the Himalayas. It would probably be a Malayan or Indo-
Chinese species, penetrated up through Bengal and essentially
tropical.

3. Coptosoma cribrarinm, Fabr.

Pusa. [4-v-05—23-vi-o7—vii-0b.

Surat. 15-xii-03.

Muzaffarpur. Ig-xi-04.

Ranchi. xi-of.

Nadiad. 6-xii-03.

Mahim. 22-1i-04,

Jalalpur. 7-v-04,

Jullundur. 1g-vii-03.

The Fauna gives Calcutta, Bombay, Barwai, Burhanpur,
Bangalore, Nilgiris, Nagas, ELt:un China, Immm»ﬂ

In India, a very comimon tropical species, clearly not originat-
ing in sub-tropical India. Its season for activity and lm:erlmw is
]uh to October as a rule, but the imago lives over and is captured
at all times.

4. Coptosoma siamicum, Wik,

Pusa. 16-vi-05—22-vii-05—2-viii-05—23-Xi-04—I-xii-06—2-ix-
07, etc.

Dacca, 13-i-0b.

Bombay., =x-03.

Raniganj. iii-00.

Surat. I1o-vi-04.

The Fauna gives Calcutta, Barwai, Ceylon, Burma, ete. It is
apparently a trnptml species originating in ‘hhlaya. or \‘l.. eddaland.

5. Eﬂpefu,»anm indicunt, Leth,

Pusa. Ig-ix-0b,
Palamau. ix-06.
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So small as to escape notice, The Fauna gives Ceylon and
Siam,

If the species of the sulv-family occurring in Sikhim or the
Western Himalayas are listed, it will be seen that there are ten
species, not known from Pusa, occurring there.

SCUTELLERIN A,
6. Canlao ocellatus, Thunhb,

Pusa, I13-xi-05—8-vii-07—13-%i-05—5-vi-07.

Rangpur., 23-vii-os,

Nilgiris. 7,000 feet. 2-v-04.

= Khasis. 000 feet, v-0s.

Not a common species in the plains ; essentially a tree insect.

The Fauna gives tropical and sul-tropical localities, and
it oceurs more abundantly in the latter, where its food is more
plentiful.

7. Scufellera nobilis, Tabr,

Pusa., 204ii-07—1-vii-08—24-vii-ob—31-vii-05—06-viii-08.
Gojra (Punjab). 11-vii-of,
The Fauna localities are essentially tropical also.

8. Chrvsocoris stollii, Wolfl.

Pusa. &-vi-os,
Tribeni. 23-iij-05,
_ Buxar Duars. v-o7.
e Matheran. iv-o8.
Chindwara. zr-iv-08.
The Fauna localities are tropical and sub-tropical, and the
species has probably spread up from Malayva.

9. Clirysocoris patricius, Wik,

Pusa. xui-o4.

Chapra. =x-04.

Cawnpore, 14-x-05.

Dehra Dun, ix-ob,

Raipur, C. P. vi-o7.

A small species found on rice.

The Fauna gives Ceylon, Manipur, Khasis and Burma. A
tropical species,

i0. Hotea curctlionoides, Herr -Schaff.

- Pusa. 3-xii-o4—S8-vi-05—17-1-05 —22-i-05.
Nongpoh, Khasis. 2000 feet. vii-o7.
A rare species found sinzly on the surface of the soil, ete.



304 Recovds of the Indian Musewm, [Vor. I11,

Civen in the Fauna as Khasis and Nagas, Burma, Ceylon,
Malay Peninsula, ete.  Derived probably from Malaya.

11, Arclocoris incisus, Stal.

Pusa. 20-vi-oB.

A very rare species, that occurs apparently just as an example
of lhiow little we really do know of our fauna,

The Fauna gives ** Bengal,” probably North-West India or
Himalavas.

There are thirtecn species, occurring in the Himalayas nearest
to Pusa not found in Pusa and, as before, the species found occur
morte in Malaya than elsewhere,

GRAPHOSOMATIN.E,
12. Podops coarclata, Fabr,
Musa. G6-1-05.
Salem, Madras, 14-viii-07.
Baroma, Kamrup. 2-iii-07.
Helem, Assam.
A widely spread tropical species, the Fauna giving Tranque-
bar, Ceylon, Burma, Malay Peninsula and Java.

13. Podops denlata, Dist.
Pusa. vi-07.
The Fauna gives only Caleutta and Malda.

4. Podops Hmesa, Wik, -~
Pusa, vi-07.
The Fauna gives Caleutta, Tenasserim,

15. Storthecoris nigriceps, Horv.

Pusa, I7-ii-05—&-vi-o8—vil-08—7-iii-08.
Comes freely to light in June, July: is found abundantly in

s0il during January and February. -
The Fauna gives only Khasi Hills and Sibsagar,

16, Amanropepla denticulata, Hagl.

Pusa. 6 to r3-ii-05. Found in soil.
Elsewhere known only from Assam and Burma.

17. Melanophara spinifera, Westw.
S
Pusa. 311035,
Like the others, found in soil in the cold weather.
The Fauna gives Bengal, Calcutta and Penang,.
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This sub-family iz not well represented in the Himalavas,
Podops serrata, Voll,, being the only species in Sikhim; it is not in
our fauna, which is essentially tropical and originate in Burma or
Malayva.

CyDNIN,
18. Sttbarapus molginus, Schitdte,

Pusa, 5-vii-o7.

Mokameh., x-ob,

This species is extremely abundant at the Ganges, forinstance
on the Mokameh ferry steamer at night at the arc lights,

The Fauna only records North India and Burma.

19. Stibaropus callidus, Schibdte,

Pusa, 15-vi-og--15-vii-o7,

Sitamarhi, r15-i-05.

Muzaffarpur. 1-x-04.

Is found in seil in winter. Is sometimes extremely abund-
ant, after rain, at light. Nymphs are found deep in the soil,

The Fauna records Serampore, Caleutta, South India, Burma.

20. Stibaropus minor, Wik,

Pusa. 15-vi-o0.

Mokameh. x-06,

Chapra (Mackenzie).

Recorded in the Fauna from North India and Burma.

21. Laclistes rastellus, Schicdte,

Pusa. vii-o7.

Rampur Boalia. 28-ii-o7.

The TFauna records it from Serampore, Burma, Tenasserim.
Philippines.

22, Cydnus tndicus. Westw,
¥ '

Pusa.—Abundant from June to September, after rain, at light.
Found in concealment in soil; fallen leaves, ete., all the winter.

Surat, 20-i-04—September. abundant.

Somastipur. I6-i-05.

Janakpur. 10--05.

Raniganj. iii-06.

Kasauli. 6-ij-08,

Shoranur., 3I-vii-07. ;

The Fauna gives Bombay, Burma,—also South Africa, Mada-
gascar, Malay Archipelago, Australia, This is the notorious
“Gundy"” of India, which comes to light in such immense and

irritating profusion. All the records, except Kasauli, are of tropi-
cal localities,
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23, Cydnus nigritus, Fabr,

Pusa. 1z2-vi-06—1-vii-08,

Cuttack. vi-os.

Jorhat:, wi-o07.

The Fauna gives Durma, FEastern FEurope, Cochin China,
China and Japan.

24. Cydnus varians, Fabr.

Pusa. 8-vi-o7—13-vii-06—0-ii-00,
The Fauna records Bengal, Bombay, Ceylon, Burma, Tenas-
serin.

25, Macroscyius subaénens, Dall.

Pusa. 24-i-06-—22-vi-00.

Buxar Duars. v-07.

The Fauna records Bombay, Deccan, Burma, Tenasserim, the
Malay Archipelago, Japan.

26. Geotomus pygmeans, Dall,

Pusa.— Abundant in July, August, September. 25-1i-08—v-08.

Palamau. ix-0b.

Muzaffarpur. 18-x-04.

Sural. 2-x-04.

The Fauna records Bombay, Cevlon, Burma, Malay Archi-
pelago, China, Japan, Hawaii, New Caledoma.

27. Brachypella aterrima, Forst.

Pusa.—Found from February to April, in each year, in the
ripening crops. Appears to be a cold weather species, active only
then. ;

The Fauna records Hardwar and Bombay; common in the
Palwarctic Region, abundant in North Africa, Queensland. I
should class this with the ““cold weather species” of Palwarctic
origin, which have wandered in and are active only in our cold
weather and just after. More of this class follow.

28. Chilocoris nifidus, Mayr.

Pusa, 17-vii-08.
The Fauna records Kashmir and Japan.

This sub-family is very little represented in Himalayan sub-
tropical localities, so far as the records show. Our fauna is largely
Malayan and tropical, with one marked Palzarctic immigrant.
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PEXRTATOMINA.
20. Halys denfatus, Fabr.

Pusa.—All months.

Poona. 1z-xi-03.

Cuttack. xi-05.

Palaman. 7-ix-06.

Bombay. 204ii-o05.

Surat, 1z-vi-04.

Amraoti. 15-ii-04,

Katni. it-o7.

Ranchi. xi-06.

Daceca. i-00,

The Fauna gives a wide distribution in tropical and sub-tropi-
cal India, This insect is found on tree trunks, on or under the
hark. ;

30. Laprins varicornis, Dall.

Pusa. 12-vi-o8—30-vii-08.

Surat, 8-viii-o4.

Katni. ii-o7,

Khasiz. ?

The Fauna gives Sind, Khasis, Cochin, Calcutta, Bombay.
The species appears to be almost confined to tropical India.

1. Eliomorpha lineaticollis, \Westw,

Pusa. 3-xi-05—27-vi-ob—2-ix-07—2-iv-07,

Bombay. 14-iv-03,

Palaman, ix-o06.

Ranchi. xi-06.

Balaghat. iii-o7.

Munshiganj. 2r-i-ob.

The Fauna gives Bengal and Bor Ghat. A tropical species
apparently,

32. Adria parvila, Dist.

Pusa. wii-08.

Cawnpore. 16-%-05.

Purulia. xi-oh,

Surat., 8-vii-04—I-vi-04—I-xii-03—7-vii1-04—20-xi-03—24-v-04
— -5-iii-0.

Palaman. ix-o7.

The Fauna records Ranchi, Khandala and Burma. This dis-
tribution would point to the tropical areas and the sub-tropical hill
areas thev enclose (i.e., exclusive of Himalayas, Assam, etc.).

33. Mecidea indica, Dall.

Pusa. z7-v-06—26-vi-ob.
Lyallpur.
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The PFauna gives Bombay and Poona. This insect is fairly
conspicuous and if it occurred in the Himalayas would probably
have been found.

34. Enaria elongala, Dall,

Chapra (Mackenzie).
The Fauna records North India, Burma, Tenasserim,
Philippines.

35. Halyomorpha picus, Fabr,

Pusa. 11-vi-ob,

The Fauna gives a wide distribution, including the Khasis,
Caleutta, Burma: “‘a common species throughout Malaysia and
found in China and Japan.”

36. Dolvcoris indicus, Stil.

Pusa.—Very commonly found from February to May., Found
sparingly for rest of year.

Palamau. 3o-ix-06.

Lahore. 20-iv-07.

The Fauna gives Naga Hills, Darjiling, Bombay, Deccan,
Bangalore, Calcutta,

Probably universal in tropical India; it is a species that lives
on green herbage and is easily confused with .gonoscelis nubila.
The closely similar Dolycoris baccarum, Linn., does not appear to
occur at Pusa.

37. Eschrocoris tuberculatus, Stal.

Pusa.  16-x-06—1g-viii-o8.
The Fauna records Sikhim, Garo and Naga Hills, Burma. A
rare species in Pusa,

35, Eusarcocoris guttiger, Thunb.,

Pusa. 18-iii-05—23-1v-07—10-v-05-—0-iv-06—2-vii-00—vii-08—

24-x1i-04. :
surat. | 24-v-04. 1
Belzaum, iv-o8,

Simla. =x-00.

Muzaffarpur, 12-%-04.

Dacea. 10-1-00.

Balaghat. iii-07.

Chapra. 20-%-04.

Nasik. 206-i-04.

The Fauna records Sikhim, Naga Hills, Bombay, Calcutta, iy
Cevlon, Burma, Tenasserim, China, Japan; a widespread species
in tropical and sub-tropical India.
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39. Eusarcocoris ventralis, Westw.,
Pusa.  3-ifi-05-—j0-ix-00—x-06—28-xi-04—10-iv-07 —8-xi-05
viii-04.
Chapra. 20-x-04.
Muzaffarpur, 15-%-04.
Surat. I9-VII-O4—17-1-04.
Khasis, 17-ii1-07,
= b 5 - il 1 1] -
The Fauna includes Caleutta, Bangalore, Ranchi, Bombay,
Burma, Malay Peninsula.
This is a tropical species ; compare with E. montivagus, Dist.,
the very distinet hill form of the Himalayvas, found from Assam
hills to Mussoorie,

; qo. Eusarcocoris dubins, Dall,

Pusa. 20-ix-00—12-viii-05—21-ix-08,

The Fauna records Tenasserim and Derhampore (7 in Bengal).

I am a little doubtiul of the identification but believe all
mine to be this tropical species.

4I. Plautia fimbriata, Fabr.

Pusa. 26-iii-06—2 7-v-06—14-vi-06—3-vi-o;—30-vil-08 —4-vii-07.
Surat, zb-i-04,

f Arrah. 10-ii-08.
f I'n the Fauna, a wide tropical and sub-tropical distnibution
India, and also in Malaya, China and Japan. The Pusa dates

imply nothing more than the fact that, like other bugs found on
plants, they are commonly caught in those months because all
crowd on to the small irrigated crops and are seen, when they ave

r. unnoticed later in the more abundant herbage.
f 42, Andestia cruciaia, Fabr,
| Pusa. 15-iii-06.

Nagpur. 6-vi-05.
: Kasauli. 6-v-08,

Matheran, iv-o8,

Igatpuri. iii-o8.
r' p Nilgiris. wvii-o3.

The Fauna records Sikhim, Calcutta, Bombay, Nilgiris,
Cevlon, Tenasserim, Malay Archipelago,

A species well known to feed on fruit, peaches, plums and
coffee-berries ; it is an abundant sub-tropical species, but is found
sporadically in the plains ; possibly the occurrence of fruit orchards
or wild fruiting bushes such as bér (Lizvphus jujuba) affect its
OCCUTTeIge.

- 43. Apines concinna, Dall.

Pusa. i-v-07—vi-07.
The Fauna gives Hardwar, Bombav. A rare tropical species.



310 Records of the Frdian Musetn, [VoL. 11T,

44. Agonoscelis nubifa, Fabr,

Pusa.—General throughout the vear and extremely abundant
on all green herbage and plants such as jute, maize, ete. Some-
times =sucks forming grain.

Purulia. =xi-00,

Jorhat. wv-07.

Balaghat. iii-o7.

Dacca. 10-i-00.

Munshiganj, 17-1-00.

Sitamarhi. 15-i-03.

Wilpiris. 7,000 feet. v-04.

Chapra. =-04.

The Fauna records it over a wide area from Kashmir to Bombay
and Burma, Malay Peninsula, China, Japan; a tropical and sub-
tropical species,

45. Eurvdema pulchrin, Westw,

Pusa. 3-iv-05—TI2-iv-00—27-iii-06—18-v-0f.

Khasis.

In the Fauna, is given as a sub-tropical species. TPossibly an
immigrant from sub-tropical Himalavas.

46. Bagrada picte, Fabr.

Pusa.—In all vears, very common on ripening mustard, rape
and allied crops in February, March, as on cabbage and similar
Cruciferce.

The Fauna gives Hardwar, Tirhut, Calcutta, Manipur, Bombay,
Ceylon.

It is common in the Konkan, the Deccan, Central Provinces,
United Provinces, and a small form is common at Lebong, Essen-
tiallv a ** cold weather species,” not possibly from climatic causes
so much as that its food plants enable it to breed then.

47. Placostermum taurus, Fabr,

Pusa. 1-vii-os.

Mussoorie. viii-ob.

Yercaud.

The Fauna records it as a hill species from Sikhim, N. Khasis,
Cochin and Burma. Itisrare in Pusa and may have been a chance
immigrant, as it is a very conspicuous form,

48. Catacanlhns tncaritatus, Dru.

Pusa. g¢-vi-05—1-v-08.
Mahim. 2z-ii-04.
Khasis,

Poona., 1g-vi-o5.
Kanara, viii-07.
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The Fauna gives it a wide spread in the hills, but also includes
Caleutta, Karachi, Bombay, Pondicherry.

It is a Malay Archipelago species, also from Japan and
Korea.

It is the most conspicuous tropical form and is, in the plains,
rare,

49. Nezara viridala, Linn,

Pusa.—In all months.

Surat. z-iv-og—r-ii-op—18-xii-03,

Coonoor. Iy-iv-04.

? Shevarovs. viii-o7.

Coimbatore. 27-vii-o7.

Bilaspur, ii-o7.

Ranchi. x-0b,

Puralia. xi-o6.

The Fauna records all India, and almost the whole world. A

tropical, sub-tropical and temperate species.

50. Piezodorus rubrofasciatis, Fabr.

Pusa.—All months,

Bilaspur, ii-o7.

Katni. ii-o7.

Surat, 18-xii-07—2r1-i-04.

Bassein, 23-xii-03.

Nadiad. 3-xii-03.

Burdwan. 1ii-05.

The Fauna records Sikhim, Assam, Bengal, Bor Ghat, Ceylon,
Upper Burma, Malaya, Japan, Australia.

A well-established tropical and sub-tropical species, found abund-

antly on low vegetation.

31, Menida histrio, Fabr.

Pusa. 1-ix-04,

Chapra. 3o-x-04.

Cuttack. 23-xi-05.

Dacca. 1G-i-00.

The Fauna gives Calcutta, Bangalore, Burma, China, Formosa.
A tropical species, as opposed to the sub-tropical M. varipennis,

Westw., and M. formosa, Westw.

In this sub-family we have twenty-three species in our fauna,
while there are at least forty sub-tropical species known from our
nearest sub-tropical area that are not known from Pusa, though
we have specimens of most of them in the collection and could
recognise them. Our fauna here is essentially tropical,

s
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=i Ca tra verrucosa, Westw.,

Pusa. 10-vi=00,

Khasis. vii-o07,

MNilziris. v-ob,

Caleutta is the only tropical locality given in the Fauna.  Itis
a sub-tropical species apparently,

Pusa. ir-vill-05-—2I-1v-00,

The Fauna sives Sikhim, Caleutta, Coromandel, Siam and
].'.[ll'.l'.;'i\..llil-;.

] I -' L I JIEFC "'..'I.l"-'_ ."-1|..--|'.:.
Pusa.— All montlhs.
Daltoneganj. viii-o0s,
Lebhons. 1%-00,
i

\ widespread

: apecies, wholly predaceous on caterpillars and
bireeding when these are abundant.
The Fau

are tropical mainly., It probably oceurs
throughont

=s. Canthecona parva, Dist.
Chaypira.
Daltongan). vill-03.

The Fauna records Bengal and Mysore,

s6. Picromerits griseus, Dall. (obfusns, Wlk.).

Pusa. Iy-vii-os5.
The Fauna records only Sikhim, Nagas, Burma.

57. Andrallus (Audinelia) spinidens, Fabr.

Pusa. 22-ii-07—18-iv-07 L4-Vi-00—23-V-03
I3-%-07—T-X1-00.

Lebong.,  ix-03.

NAZpur.

vi-or—27-viii-od

The Fauna records Sikhim, Assam, Khasis, Ranchi, Bangalore,
It is !'!'ir'is:i-iﬂ_\' commnion over part of the 11'“]"i"=‘*li ]1|1'|1E'..-; outside
India. it is in the Malay Archipelago, Fiji, Tahiti, ete.
":.

Yyt

Awmvotea ( Asopus) malabaricus, Fabr,
Pusa. 10-x-08.
Nagpur, 24-vi-oh.
The Fauna records Bengal, Calcutta, Bombay, Bangalore
Assam, Burma, Java, Borneo, Sumatra and the Philippines,

It is not a comman species in Pusa.

¥
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50. Zicrong carilea, Linn,

Pusa, 3-iv-05—18-ix-08— r7-viii-o8.

Mussoorie.  viii-oy,

Chandpur, i-08,

The Fauna gives Rashmir, Bengal, Naga Hills, Burma, Tapan,
China, Malayva and the Palwearctic Region. Its distribution may be
determined by that of its food, Haltica cyanca, ete.

In this sub-family, nearly all the species of neighbouring areas
are found here, even if only sparsely.

TESSARATOMIN.

Of the dozen species found in the Himalayas, not one has been
found in Tirhut. The sub-familv is markedly sob-tropical, with
not one tropical species.,

[MNIDORINE.

6o. Aspouzopus janns, Fabr,

Pusa. 25--06—iv-07—3I-v-05—22-vi-05—5-vil-05—viii-07
7-x-00.
Sawan, 4-x-06,
Surat. 8-vii-o4.
: Somastipur, I5-ii-05.
Muzaffarpur, 5&-x-04.
Dialtonganj. wvii-o3.
The Fauna records tropical and sub-tropical localities in India,

. also Cevlon and Durma.

1. Asponeofpus obscurns, Fabr,
br. A gopus obscurus, Fabr

Pusa. 12-vii-oj—z7-vi-oj—2zo-ii-08—g-ix-07,
Ranchi. =xi-06.
Jorhat, v-o7.
Daltonganj. viii-os.
Sawan. J4-x-00,
r . Rungpur,
Siripur, 18-viii-o3.
Helem, viii-o8,
Khasis. vii-o7,
The Fauna records Assam, Bombay, Caleutta and Bangalore,
A tropical form.

PHYLLOCEPHALIN.E.
iy G2. Schizops tnsigniz, Wik,

Chapra (Mackenzie).
The Fauna gives Burma only
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63. Diplorhinus quadricornis, Stil.
Chapra (Mackenzie).
The Fauna gives Assam and Burma,
64. Tetroda histeroides, Fabr,

Pusa. I4-ix-08.

Salem. r4-viii-oy.

The Fauna records are Sikhim, WNagas, Burma, Malay
Peninsula,

65. Megarhynchus rostratus, Fabr,

Pusa. I0-iii-05—vi-05—3-xi-00—25-xi-04—19-xii-05.

Siripur. 18-viii-o3.

Comilla, 21-1-00.

Chapra.

The Fauna records Sikhim, Assam, Burma, Malaya, etc

66, Megarhynchus truncatis, \Westw,

Pusa. 3o-iii-o6—iii-o7.
The Fauna records Naga Hills, Khasis, Burma, Malaya, ete.

In this sub-family all our species are known also from Burma

UROSTYLIN 4.

None have been found; there are fifteen species known from
the neighbouring Himalavas, but none appear to occur in this
tropical area.

ACANTHOSOMATINGE,
67. Microdeuterus megacephalus, Herr-Schalf,

Pusa. 25-xii-o8—=28-viii-oj.
Belgaum.  iv-o8.
The Fauna records Bombay, Caleutta, Sikhim, Burma

68, Microdenlerus dallas, Atk,

Pusa. xi-08—26-iv-08—3-v-06—26-iv-00,
Chapra (Mackenzie).
Recorded from North India.

Anaxandra and FElasmosiethus have been found, but the speci-
mens have been sent for accurate determination.

In this family, the dates of capture are not of much value,
since the adult is always to be found ; that is, hibernation or similar

%
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seasons of rest are passed in that stage. We have mentioned a
few ' cold weather species” but such are far less marked than in
other orders and this, which is so marked a feature of our tropical
fauna, is here inadequately brought out.

The Pentatomidie are a family which offer valuable data for
faunistic purposes, because they have been more collected than any
other families. The occurrence of Cydnine and Graphosomating,
the absence of Tessaratominee and Urostylinge, are marked features
in comparing a tropical fauna such as this with the nearest sub-
tropical one, and this family alone offers good reason for the
fundamental distinctions between sub-tropical and tropical faune
which I have suggested in I'ndian Insect Life.

Concliusions.

(1) The fauna of the Gangetic Plain, West, as a tropical area,
consists of a few species, well established and abund-
ant, and some less abundant,

The well-established very abundant ones may be those
that have accustomed themselves to dry heat and
having less inter-species competition, and a greater
amount of food, become abundant. That is, if a
species can live at all, it is likely to do very well if
its food is one of the common plants or insects, because
there are few plants but many of each. That is a
characteristic of the tropical zone, whereas in moist
sub-tropical areas there is a greater diversity of food
plants but less of each; there are in the latter more
species, more inter-species competition, a greater
diversity of fauna but few reallv abundant dominant
species. One can see that, if one collects in both areas,
very markedly.

(z) There is a greater fauna of species living in soil than
there is in a sub-tropical region. Plataspidine, Gra-
phosomatine, Cydnina are actually largely soil-living,
root-feeding forms very largely. They are enormously
abundant in this tropical fauna, very scarce in a sub-
tropical one,

{3) A large percentage of the fauna is common also to
Assam, Burma, Malay Archipelago.

(4) The fauna-owes little to the neighbouring sub-tropical
ones of the Himalayas,

(5) It contains a small definite number of cold weather
species, derived probably from North-West India
(the Indus Plain),

(6) There is no real indigenous fauna; all is derived from
areas of older geological formation.

(7) There is a proportion of well-established species found
all over the tropical plains ; there is also a proportion
probably peculiar to this and the Gangetic Plain, Fast,
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not found for instance in the Decean, West Coast,
or Coromandel Coast.

{8) A number of species established in the Gangetie Plain,
East, are not so established or [ound in this drea, and
the division of Ganeetic Main, East and West, divid-
ing somewhere about Purneal, is valid,

COREIDA.
COREINE.
Gg, Flasmonia eranulipes, Westw,
Pusa, wvi-08.

Lebong. ix-08—v-0g,
A Sikhim species, rare in Pusa,

70. Anoplocnemis Phasiana, Fabr.

Pusa. 2I-ix-06—22-vi-05.

Siripur, 18-viii-03.

Nilgiris. 7,000 feet. v-04.

Igatpuri. z2o-vi-04.

The I'auna records a widespread sub-tropical distribution but
includes Sibsagzar, Bombay and Bangalore. The species is Malayan
and Himalayan,

71. Homaocerus inornatus, Stil.

Pusa. I10-vi-05—vi-07—vi-0b6—14-viii-07.

Jullundur. 25-vii-05.

Chapra (Mackenzie).

This species is confined to the sissu tree and breeds on it from
June to August. Where it spends the intervening months is not
known.

The Fauna gives Sikhim, Pondicherry, Burma, China.

72. Homeocerus prominulus, Dall.

Chapra (Mackenzie).
Surat. I16-xi-03—18-x1i-03,
The Fauna records North Bengal, Bombay, Ceylon.

73. Aschistus brevicornis, Dall.

Pusa. ix-0b—z2-v-05.

Chapra (Mackenzie).

Bilaspur. iii-07.

The Fauna records North Bengal.

74, Nolobitus meleagris, Fabr,

Chapra (Mackenzie).
Purulia, xi-06.

LR
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Ranchi. xi-of,
Simla.  x-o07.
The Fauna records Bombay, Khasi Hills, Burma,

75. Plinachtus acicularis, Fabr,

Muzaffarpur. 16-xi-04.
Matheran. iv-08,
The Fauna gives Bhutan, dombay, Cevlon.

76, Clefus bipunctalis. Westw,
, /

Puza —All months,

Surat.—April to August,

Tribeni. 22-iii-os,

L Chapra. x-og4.

Katni. ii-o7.

Palamau. ix-06.

The Fauna gives Bombav, Calcutta, Bangalore, Ceylon,
Burma. This is the tropical form, while C. punclulatus, Westw.,
is the sub-tropical one.

77. Cletus punctiger, Dall,

. Pusa. 14-vi-o6—7-vii-of.
The Fauna gives ?'.Iurr::e, Calcutta, Pegu, China.

78, Cletomorpha hastala, Fabr.

Pusa. ¢-viii-03.
. Chapra.
- Parel. #-iii-05.
Matheran. iv-08,
— The Fauna gives Karachi, Bombay, 'L"L]CULL"l' except for Ma-
theran, a tropical species.

In this sub-family there is a marked absence of the large forms
so common in sub-tropical India. If they occurred they would he
found, and in quite short periods of ::t::l]eclm-r in sub-trapical areas
we inve obtained abundant species not found in Pusa, The differ-
ence is very marked and is, we believe, due largely to the scantv
tree flora of the plains.

PSEUDOPHLEINE.
79. Clavigralla giblosa, Spin.

Pusa.—Most abundant from January to May when it breeds.
Surat.—December to April, abundant.

Bilaspur. ii-o7,

Purulia. xi-06.

Katni. ii-o7.
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Lebong, ix-08.
Buxar Duars,
The Fauna records Bombay , Bangalore, Tenasserim ;. a tropical
spectes,
So. Stenocephalus laterarius, Sign,

Pusa, 27-v-0b,
The Fauna gives Bombay and Madras, Ceylon.

ALVvDINE.
81. Leplocorisa varicornis, Fabr,

Pusa.—Breeds May to November.
See Mamorrs Agricnltural Department, Entom, TI, Neo, I, [or ¥
full localities. They include all rice areas, both tropical and sub
tropical localities. Ceylon, Burma, Malaya, China are added by
the Fauna. '
I cannot recognise L. acida, Thunb., or L. costalis, Herr-5ch.,
but the latter I believe I recognise in some of Mr, Mackenzie's
Chapra specimens. I do not include it as a distinct species.

82. Riptortus pedesiris, Fabr.

Pusa. 24-vili-0b—23-ix-07—xii-08—24-x-05. i

Lebong. ix-08.

Manickganj, 28-x-06.

The Fauna gives Bombay, Bangalore, Ceylon, Khasis, Burma,
ete. ; except for Lebong it might be a clear tropical species.

B3. Riplorius fuscus, Fabr,
Pusa. 20-iii-05—25-ix-05—20-iii-05.
Cuttack. x-03.
Lebong. wvi-og.
Manickganj. z5-x-06.

The Fauna gives Bengal, Bombay, Bangalore, Ceylon, Burma,
AMalaya.

84. Riptortus lincaris, Fabr.

Pusa.—All months.

Balaghat. iii-o7.

Cuttack. xi-os.

Comilla. 22-i-03.

Munshiganj. 21-i-00.

Manickganj. 2zg-x-0b.

The Fauna records such sub-tropical spots as Sikhim, Bor
Ghat, etc. ; also Bangalore, Ceylon, Burma, Malaya, ete.

~ The species is the common one in Pusa, breeding freely when
it can feed on leguminous pods.
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85, Akbaratus fischeri, Dist.

Pusa. 24-vii-o8,

Surat. 10-viii-0g4.

Chapra,

An insufiiciently known species,

Corizina,
836, Cortzus rubicundus, Sign

Pusa. 2o-xii-07—vi-07—iil-07.
Surat. vi-04—8-xii-04.
Recorded from Ceylon,

87. Corizus bengalensis, Dall,

Pusa, Io-vii-oj—xi-07—g-iv-0b—z2r-v-00—10-i-07—=8-xii-05.

Surat. Ig-ii-04.

Mussoorie. x-ab.

Chiniot. 8-vii-o7.

Jullundur, 12-vii-o6.

Buxar Duars, v-o7,

The Fauna gives North Bengal and the Bor Ghat.

I confess to doubt as to these being distinct and I lay no stress
on their occurrence. In view of the remarkable colour changes of
this insect at the last moult, T cannot believe they are distinct, 1
have however followed Distant, who presumably has clearly dis-
tinct series,

The insect is abundant at Pusa.

88. Serinetha abdominalis, Fabr,

Pusa. vi-o7.

Kanara. viii-07.

Bankura, iii-07.

Burdwan, iii-06,

Tribeni. 23-iii-05.

The Fauna records Bombay, Calcutta, Assam, Ceylon, Tenas-
serim,

S. augur, Fabr., we have not found.

This family offers little but the marked paucity of large forms
already commented on. Its members here are largely Burmese or
Malayan, and our fauna owes little to neighbouring sub-tropical
areas; rather our species may be those of the Gangetic Plain, East,
able to stand the greater dryness and heat of our area and migrated
in from the East,
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BERY TID.,

8. Metacanthus pulchellus, Dall,

Pusa, vi-ob—iv-07.

LYGEIDA.
LyGriNag,
0o, Lyveeus militaris, Fabr,

Pusa.—In all months.

Ieatpuri, 20-vi-04.

Bilaspur. 1ii-o7.

Bankura. iit-03,

ourat. 2y-v-04.

Lyallpur., 10-vii-00,

Purulia. xi-06.

Madras. 12-x-07.

The Fauna gives localities in tropical India, from Murree to
Mysore, also Burma, Malayv Archipelago,

A very common tropical species.

g1. Lyseus hospes, Fabr.

Pusa.—In all months.

Surat, 6-v-04.

Muzaffarpur. 12-%-04.

Bankura. iii-06.

Palamau. ix-0b,

Lyallpur. r1o-vii-ob,

The Fauna records Sind, Bombay, Madras, Bangalore,
Nilgiriz, Ceylon, Burma, Malay, ete.; Sind is a notable locality, as
few of our species above have been recorded from [urther north-
west than the north-western limits of this sub-province.

g2. Lygeeus fimbriatus, Dall.

Pusa. 206-viii-08.
Recorded in the Fauna from Assam and Burma. A rare
species here.

03. Graplostellius servus, Fabr,

Pusa.—All months,

Surat. G-v-04.

Chapra. 22-x-04.

Bilaspur. ii-o7.

Another Malavan species, recorded in the Fauna from Assam,
Bombay, Caleutta, Nilgiris, ete,, as well as Ceylon and Burma.

;u
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a4. Graptostethus trisignatus, Dist.

Pusa. 206-iii-05.
Jorhat,
The Fauna gives Naga and North Khasi 1Tills, and Burma,

g5. Graptostethus macwlatns, Dall,

Pusa, 28-ix-05—2-ii-05-—13-iii-05.
The Fauna records North India and Narkanda,

a6, Aspilocorvphus guttizer, Dall,

Pusa. 19-v-0b—13-iii-0b.
North Bengal is the only record.

g7. Nysius nrnor, Dist,

Pusa.—Common at all times.

This is a species described since the Fauna volume. I am not
prepared to recognise any other species in Pusa though Mr. Distant
might and Mr, Kirkaldy presumably would find several. T believe
that food plants and perhaps climate influence this species like all
others, and I am extremely surprised a new species should be made
of our form. My own feeling is that long series from different
places and collected at different times will, in this genus, reduce
the now existing six Indian species to fewer. Nysins, as a genus,
is distinct enough ; its species are not, but the genus is widespread
in India, both in the plains and to such elevations as 7,000 feet as
at Simla. I have omitted all records except Pusa as I cannot
satisfactorily place our other forms among the six described species.

If any sub-family should give us data, it is this, as its members
are those most likely to have been collected; we have not found
Graptostethus argentatus, Fabr., nor G, dixeni, Dist., though we
have the latter from several places in Central India, East. Sewveral
North Indian species, such as Cenocoris, are not found and our
fauna appears to be from Assam or Burma, as in the previous
families.

Cyvama,

98. Cymus tabidus, Stil.

Pusa. 1g-vii-o8.
Recorded from Bengal. Mr. Distant has seen our specimens.
It is an inconspicuous insect, probably not confined to Bengal.

Brissixg.

g9. Macropes punctatus, Wik,

Muzaffarpur. 17-x-04.
Recorded from North India,
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- 100. Macropes excavatns, Dist,

Pusa.—All months.

Recorded from Shillong,

We have a very long series from Pusa, which may or may not
Lie one species,  Allowing for newly transformed individuals, which
are brown, for the varving shrinkage of the abdomen according to
the chitin being less or more hardened with the duration of time
from the last ecdvsis, and for variation, it is very hard to place a
long series in anv one species. At all events most of ours agree
with this species but others, e¢.o,, M. difutus, may also occur,

101. Blissus gibbus, Fabr,

Pusa. 20-xii-04—18-i-05—13-vi-03.

Belgaum. iv-o8.

The Fauna gives Bor Ghat and Cawnpore. A retiring root-
feeding species, seldom seen but probably widespread.

GEOCORINE.
102, (Geocoris fricolor, Fabr,

Pusa.—All months.

Surat. 7-iv-04—0-vii-04.

Lebong. ix-08.

Chapra. 22-x-04.

The Fauna gives Calcutta, Bangalore, Bor Ghat, Ceylon,
Burma. This is equivalent to its being widespread over tropical
India.

COLOBATHRISTINGE.
2 103. Artemidorus pressus, Dist.
Pusa. 30-v-06—26-i-04.
Matheran. iv-o8.
The Fauna gives Calcutta, Cevlon, Burma.
HETEROGASTRIN.E.
104. Epthomius pusa, Dist.
Pusa,—Date removed in transit,
A new species, apparently rare,
105. Dinomachus rhacinus, Dist.

Pusa. 12-vii-06—26-iv-06—21-ix-08.
An abundant species on tree trunks, described since the Fauna,

PACHYGRONTHINGE.
None found.
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OXVCARENINE,
rob6. Oxycarenus letus, Kby,
The species abundant wherever cotton is, from Tinnevelly to

the north-west, Its scanty record in the Fauna shows how little
Lygeids have been collected.

107. Oxvearenus lugubris, Motsch,

Pusa. 13-vi-05.
Recorded from Ceylon only,

APHANINE.
108, Paromius sevchellesns, Wik,

Pusa. 3-viii-os.

Palamau.

Manickganj. z24-%-06.

Barisal. &-vi-06.

Recorded from Ceylon, Burma, etc.

109. Paromius exiguus, Dist.
Pusa, 22-iii-06.
Recorded from Cevlon and Japan. Mr. Distant identified our
specimens.
110. Pamera pallicornis, Dall,

Pusa, 3I-viii-04—25-vi-06—b-x-00—5-vii-07—4-ix-07.
Chapra,

Lebong.  ix-08.
The Fauna gives Shillong, Kurseong, Ceylon, Burma, ete.

111. Pamera vincla, Say.

Pusa. 2z7-vi-0b—30-x-06—206-vi-o07.
Manickganj. 26-x-00.
The Fauna gives Ranchi, Calcutta, Ceylon, Burma. Ttisa

grass and soil species, probably widely spread in India, but not
noticed.
112, Appolonius cincticornis, Wik,

Pusa. 3-v-0b.
Recorded from Ceylon.

113. Lachnophorus cingalensis, Dohrn,
Chapra (Mackenzie).

Nagpur. 21-i-0b.
Recorded from Bor Ghat, Bombay and Ceylon.
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114. Adauctus cuprens, Dist,
Pusa.—Date lost in transit.
A new species, i

115. A phanus sordidus, Fab,

Pusa. 14-mi-04—y4-iii-05—17-vil-07.

Beleaum, iv-08,

Ranchi, xi-006,

The - Fauna records Assam, DBengal, Bombay,
Burma, etc,

116. Aphanis bengalensis, Dist,

Pusa, 1-vii-o7.

Chapra,

A new species.

117. LMenches uniguifaius, Thunb.
Fusa.—All months,
Dacca.  10-i-08.
Belpaum. iv-08.
Recorded by the Fauna from Assam, Bangalore,
Andamans, Burma, ete,
A very common species here,

118. Dicuches lencoceras, Wik.

Chapra (Mackenzie).
Mussoorie. viii-o7.

Buxar Duars. iv-o8,
Kangra (Dudgeon).

Lebong, ix-08.

1

Ceylon,

Ceylon,

Recorded from Kashmir, Bor Ghat, Bombay, Ceylon and

Bushire (Persia). : . 4
11g. Paantius festivus, Dist.
Pusa. 2-iii-05—29-xii-07—206-vi-07.
Recorded in the Fauna from Ceylon and Caleutta.

120. Abanus coloratus, Dist,
Chapra (Mackenzie).
A new species,

121. Lethaus indicus, Dall,
Pusa. vi-o7—g-xii-05.
The Fauna gives North Bengal and Burma.

122, Gonsalvus typus, Dist.
Pusa. B-iv-07.
Recorded by the Fauna from Mandalay. *
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With regard to the Lygweidae as a whole not much can be said.
There is a predominance of forms found also in Assam, Burma and
Malaya, few of which extend either to the nearest sub-tropical area
or to the tropical regions in the north-west. The palearctic forms
which have migrated from Sind into North I'ndia have not reached
the Western Gangetic Plain. Unfortunately the Lygeeidee are little
collected ; they are small, not easy to identily, uninteresting as
“ specimens,” and very little known. Manv more of the obscurer
torms of Pusa remain to be found and described probably, and a
number are with Mr, Distant or are awaiting description. Such

lorms, however, being new, offer no data with regard to faunal
ZOTCS,

PYREHOCORIDE,
LARGINE.
123. Iphita linibata, Stil,

_ Pusa, 28-1ii-05—23-iv-07—23-vil-05—0-1x-07—16-x1-04—25-
= "Iﬁ.
Dacea. 15-i-006.
The Fauna records Assam, Hardwar, Calcutta, Tenasserim.

124. Physopella gilla, Burm,

Pusa. g-xii-05.

Lebong. ix-o8,

Helem,

The Fauna records Assam, Ceylon, Burma, ete,

125. Physopelta schianbuschi, Fabr,

Pusa. 23-xii-05—20-viii-07—3-ii-06,
The Fauna records Assam, Burma, ete,

In this sub-family, the only notable thing is the complete
absence in Tirhut of Lohita grandis which has, apparently, not got
beyvond the limits of the Gangetic Plain, East. Our three Larginze
are all common to Assam and Burma,

PYRRHOCORINE,. o
126. Antilochus cogueberti, Fabr.

Pusa,—All months, 3
Helem.

Bor Ghat. 13-iii-03.

Baroma. 2-iii-07.

Jammoo. 1I-iv-08,

Buxar Duars.

Cuttack. =xi-05.
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The Fauna records Kashmir, Assam, Caleutta, Secunderabad,
Cevlon, Burma, ete,

127. Euscopus indecorws, Wlk.

Pusa. 0O-xii-03.
Recorded from Assam, Ceylon, Burma, Siam,

128. Dermatinus lugubris, Dist,

Pusa. 17-vit-05.

Nilgiris. 10-iv-06.

[patpuri, 2o0-vi-04.

Bilaspur. ii-07.

Recorded only from Pondicherry,

120, Seanfius pallens, Dist.

FPusa. 0O-vii-o7—2-vi-08.
Katni. ii-o7.

Nagpur. 5-iii-03,
Hafizabad, 21-vii-ob.
Recorded from Sind.

130. Scantius volucris, Gerst.

Pusa, 1I-vii-05.

Bulsar. 2I1-v-04.

Bilaspur. ii-07.

Lahore. 1g-iv-08—7-ix-04. :
Recorded from Madras, Coonoor, British East Africa,

131. Dysdercus cingulatus, Fabr.

Throughout the cotton-growing areas of India, and practically
throughout' the tropical area. In sub-tropical localities such as
Sikhjm up to 5,000 feet.

Recorded from Burma, Ceylon, Malaya, ete.

132. Dysdercus evancscens, Dist.

Pusa. 4-lv-07—10-viii-08.

Chapra.

Bor Ghat. 14-iii-01.

Buxar Duars., v-07.

Recorded from Sikhim, Assam, Bor Ghat and Burma,

Our fauna is a small one, not containing many species, e.g.,
Dindymus, Odontopus, etc. of Assam, and without immigrants from
the North-west such as Pyrrhocoris that one might expect.

W
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TINGIDIDA,
133. Cantacader uniformis, Dist,
Pusa. 6-iii-05.
Recorded from North Bengal and Burma.
134. Serenthia gibba, Fieb,

Pusa. 25-ix-0b.
Recorded from *° Fast India.”

135. Paracopinm cingalense, Wik,
Bhagalpur. iii-00. (E. J. Woodhouse.)
The Fauna records Ceylon, Bhagalpur is in our area,
doubtiully,
136, Galeatus darthula, Kirk,

Pusa. x-08.
Recorded from Cevlon.

137. Celantia vagans, Dist,

Pusa. 15-iv-08.
Recorded from Ceylon,

138. Compsenia lefrovi, Dist.

Pusa.—Date lost in transit.
A new species.

139. Monanthia globulifera, Walk.

Pusa.—All months,
Recorded from Ceylon and Madras,

140. Belenus bengalensis, Dist.

Pusa. ro-viii-08—20-xi-08.

Muzaffarpur, T10-x-04. .
Records of Tingidida are so scanty, there is nothing to say of

our species. Many remain to be found here, and collecting is badly
needed everywhere in the plains. The family is quite as much
tropical as sub-tropical.

PHYMATID.E.

Of the nine Indian species, we have none from the plains at all,
The family appears to be essentially sub-tropical, though no-
where abundant,
ARADIDZE.

No species known from our Fauna. They are not uncommon
in sub-tropical India.
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HEBRIDI,
None known.
HYDROMETRIT.AL.

MEsovVELIINGG.
141. Mesovelia mulsanti, Buch, Wh,
Pusa. 2-1-07,
Recorded from Ceylon, Sumatra, ete.
HyDROMETRIN T,
t42. Hydrometra vitlata, Stal.

Pusa.—All months
Muzaftarpur. 13--03,
Jalalpur. z4-v-04.

Recorded in the Fauna from Bombay, Bor Ghat, Cevlon,

Burma, Malava. ete.
VELITN 3.

143. Microvelia repentina, Dist.
Pusa. 16-1-07.
Recorded from Calcutta,

t44. Microvelia singalensis, Kirk,

Pusa. 16-i-07, ete.
Recorded from Cevlon. It is common on stagnant
with the last species.

GERRING.
r45. Gerris nilida, Mayr.

Pusa. 2I-xii-04—0-i-05.
Recorded from Trivandrum, Ceylon and Burma,

t4h. Gerris tristan, Kirk,
Pusa. z24-xii-n4.
Recorded from Cevlon,
147. Gerris spinole, Leth. et Sev.

Pusa. 24-xii-04.

The Fauna records North India, Calcutta, Cevlon, Burma,

China.
HENICOCEPHALID.E,
148. Henicocephalus basalis, Westw.
Pusa.
Chapra.
Cuttack.

»
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The Fauna gives Bengal, Bombay, Bor Ghat, Coromandel,
Burma.
A widespread, retiring, tropical insect,

REDUVIID. A,
HoiroprTILIN.E.

We have none of the four likely species,

EMESINE,

We have three species, apparently new to the Fauna,

SATCIN.E,

Polvioxus occurs, apparently new species.

TRIBELOCEPHALIN T.
None known.
STENOPODIN.E.

140. Pyveolampis feeda, Stal.
Pusza. vii-o7.
The Fauna records Cevlon, Burma,
150. Staccia dilufa, Stil.
Pusa. 13-vi-06.
Recorded from Cevlon and Burma.

151. Oncocephalus annulipes, Stal.
Pusa. 4-vi-04—2z4-ix-05—28-vi-05.
Surat. 12-vi-04—7-vii-04.
The Fauna gives Kashmir, Bombay, Bor Ghat, Ceylon,
Burma, etc.

152. Catinus farinator, Reut.

Pusa. 25-vii-o8.
Recorded from Tranquebar,

In this sub-family, our fauna is small, with its erigin to the
South-east rather than the North-west. It is not complete
enough to be satisfactory, and many species may remain to be
found.

SALVAVATINE.

None found. Only three are recorded in India, two in Sylhet,
one in Pondicherry.
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ACANTHASPIDIN,
153. Reduvins cinclicrus, Reut,

Pusa., 22-ix-o6—2b-vi-og.
Recorded from Svlhet,

154. Acanthaspis coranodes, Stal.

Pusa, 6-vii-0b—17-ii-05.
Daltonganj. viii-os,
Recorded from Sylhet.

155. Acanthaspis yama, Dist.

Pusa., 5-iv-05—12-v-06—8-v-07—14-iii-0g—viii-08.
Chapra.

TLebongz, ix-08,

Recorded in the Fauna from Sikhim and Berhampur,

156. Acanthaspis rugulosa, Stil,

Pusa. 17-vii-035.
Chitrakot. iii-o8.
Chapra.

In this sub-familv, there are many species found in Burma
that do not occur in our area, What we have is common to the
Gangetic Plain, East, and Burma usually, while we hawe little in
common with the Himalayas. We have few dcanthaspis but the
abundant species. Comorhinus would probably be found, had not
Pusa been uninhabited for many wvears prior to 1go4, as it is
essentially a household species.

PIRATINE,
157. Phalantus geniculatus, Stal.

Pusa. I1-vii-ob.
Recorded from Burma and China.,

158. Ectomocoris cordiger, Stal.

Pusa. iii-og—iii-06—16-v-06—T10-vii-06.
Bankipur. vii-08,
Burdwan, iii-ob.
Chapra.
Recorded from N, Bengal, Bor Ghat, Sylhet, Ceylon, Persian
Gulf.
150. Pirates sanclus, Fabr.

Chapra (Mackenzie).
Baroma. 6-iii-07.
Recorded from Sind, N. Bengal, Burma, Ceylon.

e
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tho. Pirales gquadrinofatus, Fabr,

Pusa.  27--05—7-vii-05-—20-vi-07.
Chapra.
Recorded from Sylhet and Ceylon,

161, Pirates lepluroides, Wolll,

Pusa, 1o-i-00—10-%-03,
Chapra.
The Fauna records Khandala, Cevlon, Burma, Java, Barnes.

162, Prirates poundulus, Stal,
Pusa. 4-vi-o7.
- Surat. 21-11-04.
Cottack. 23-xi-05.
Dlacca. 16-1-006.
Chapra (Mackenzie).
The Fauna records Tranguebar, Bor Ghat, Ceylon,

163. Pirales atromaculatus, St

Pusa. 11i-00—8&ix-08—18-vii-08—x-08—7-iv-07.
Chapra {Mackenzie),
| The Fauna gives Assam, Burma, Ceyvlon, ete.

164. Sirthenea flavipes, Stil.

[ Chapra (Mackenzie).
Khasi Hills. v-0s.
The Fauna records Naga Hills, Cevlon, ete.

In this sub-familv our faunais essentially Burmese, and not
usually recorded from further North-west,

i, —

ECTRICHODIINE,
165. Ectrveholes ablreviains, Reut,

- Pusa., 6-ix-07—26-iii-05—27-1-05.
The Fauna records Caleutta only.

. Felryeloles dispar, Reut,

Pusa. 21-1i-05—17-xii-04—271v-00—14-iv-08.
The Fauna records Calcutta, Bombay, Bangalore,

167. Phvsorhynclus fuberculatus, Stal.
- ama 3
5 Pusa. I-iii-07—3-iv-08,
The Fauna records Assam, Burma, Cevlon, It is with us a rare
species, the largest of the Pusa fauna.

L
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APIOMERINDG.
None recorded.
HARPACTORINE,
168. Harpactor marginatus, Fabr,

Chapra (Mackenzie),
Katni. ii-07.
The Fauna records North India, Vizagapatam, Ceylon.

thg. Harpaclor costalis, Stil.

Pusa. 7-i-09—iii-09—25-vi-08—8-vii-07.
Lebong. ix-o8.
The Fauna records Bengal, Assam, Burma, Malay Peninsula.

170. Sphedanolestes mendicus, Stdl.

Pusa. z-viii-oj—I-vi-07.

Chapra (Mackenzie).

AMussporie.  viii-07,

The Fauna records Assam, Burma, Malay Peninsula.

17I. Sycanus versicolor, Dohrn,
Pusa, 712-xi-06.
Recorded from Bengal, Burma, Penang.

172. Cydnocoris crocatus, Stél,
Chapra (Mackenzie).
Recorded from Burma,

173. Coranus spiniscutis, Reut.

Pusa.-—All months.

Purulia, xi-06,

Cawnpur. 15-x-05.

The Fauna records Assam, Ranchi, Bor Ghat and Burma.
This is, in Pusa, very common all the year, predaceous on

caterpillars and small insects.

174. Coranus obsenrus, Kby,

Pusa. iii-00—15--05—28-viii-o8,

Rasulpur, Bengal. iv-ob.

Recorded [rom Sikhini, Assam, Caleutta, Ceylon and Burma,

I am not certain that C. fuscipennis, Reut,, is not in our series

as I do not regard the descriptions as very distinctive.
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3 175. Seipinia horrida, Stil.
Pusa, 11-x-00,
Chapra. 2z-x-04.
Recorded from Sikhim, Ceylon, Burma, Philippines,
176. Irantha consobrina, Dist,
Pusa, 12-iii-07.
Recorded from the Nilgiris only.
In the Harpactorinme, our fauna has distinet affinities to that
of Assam and Burma, but is very limited; it suggests that only a
¥ small number of forms really have passed on from Assam and
Eastern Bengal (Gangetic Plain, East) to our area, that we are the
extreme north-west limit of some forms and too far out of the moist
warm areas for many more.
NABIDIN A,
/| 177. Prostemma carduelis, Dohrn,
: Pusa. 17-xii-04.
Recorded from Ceylon and Burma.
178. Prostemma flavomaculatum, Leth.
Pusa. 2I-xii-04.
Recorded from Burma.
179. Nabis capsiformis, Germ,
Pusa, 2z21-i-0g—iii-07—I5-vii-0b—6-iv-07.
Surat. 15-viii-04.
Simla. x-o07.
Recorded from Bombay and Bor Ghat, and Burma, Also the
Palzarctic, Nearctic and Ethiopian regions, A very abundant
species, which feeds on caterpillars.
I The Reduviid Fauna of Pusa and Chapra is small, with many
species not recorded which do occur in Eastern Bengal and Assam,
I[ and with verv few species known also from the Himalayan sub-
tropical areas to the north. Until the Reduviid Fauna of the Punjab
e is known, it is not possible to contrast our fauna, but its affinities,

so far as can be seen, are with Eastern Bengal, Assam, Burma and
Malaya, far more than with that of Sub-Himalaya or the North-
' west,




134 Records of the Fedian Museum, [Vor, IIT,

SALDIDIE.
ta0, Valleriola cicindelotdes, Dist,
Pusa. iv-o8,
Nagpur. ii-00,
A new species, rare,
CIMICITE.
1831. Cimex rolundafus, Sign,

This is stated to be the Indian species, found at Pusa as
generally in India,

CAPSIDE,
MIRINE.

13

58]

. Callicratides rama, Kby,
Chapra (Mackenzie).
Recorded only from Ceylon.

183. Megaloceraea doheriyi, Dist.

Pusa.—All months.

Recorded from Tenasserim,

[ am not quite certain of this species; it is nearest to M.
dohertyi of those in the Fauna.

184. Megacahomn straminewm, Walk.

Pusa.—All months.,

Surat.—All months,

Recorded from North Bengal, Kangra Valley, Cevlon. A very
abundant insect,

Capsing.
185. Paciloscytus longicornis, Reut.
Pusa., 20-iv-07.
The Fauna records Caleutta, Cevlon, Nicobar Islands, ete.
186, Gallobelicus crassicornis, Dist,
Pusa.—All months.
The Fauna records Bor Ghat and Tenasserim.
: 187. Halticus minnius, Reut,

Pusa. 5-vii-03.
Recorded from Cevlon, Singapur, etc.

L

.
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The L';'l.p,-:id fauna is very inadequately known, compared with
other families, but is a distinet one from that of sub-tropical locali-
ties: for instance the very abundant Dereocoris of the Himalavas,
which are there quite common, are in Pusa wholly absent. Our
Capsid fauna is probably distinet, being [ound on grass and on
plants to which ecach species is more or less definitely confined.
The Capsidee, more than all other Heteroptera, are very insuffi-
ciently kuown all over India,

ANTHOCORID.E,
188, Triphleps tantilis, Motsch,
Pusa. wiii-o7.
We have also a not uncommon undescribed species,
PELOGONIDE,
18¢. Pelogonus marginaius, Latr.

Pusa.—Al months,
The Fauna records India, Burma, 8. Africa, ete.

NEPID.E,
1go. Laccolrephes ruber, Linn,

Pusa. 1g-viii-05—15-vi-06—24-iv-07.

Chapra.

Igatpuri. 20-vi-04.

Nilgiris. 7,000 feet, v-04.

Akalgarh, Punjab. 3o-iii-08.

Recorded from Sind, Kashmir, Assam, Kangra
Calcutta, Ceylon, Burma, China, etc,

, Bombay,

191. Laccolrephes maculatus, Fabr.

Pusa.—All months.
Recorded in the Fauna from Bengal, Assam, Calcutta,
Bombay, Ceylon, Burma.

192. Ranalra elongala, Fabr,

Pusa. z6-iii-o4—viii-o8.
The Fauna records Kashmir, Calcutta, Bombay, Nilgiris.

193. Ranatra filiforinis, Fabr.

Pusa,—All months. .
The Fauna records Quetta, Karachi, Behar, Assam, Tranque-
bar, Bombay, Philippines, ete.
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NAUCORIDE. o
Noue,
BELOSTOMIDA.
104. Nectocoris stali, Mayr.

I cannot find we have this, but am not certain.

105. Spharodema annulatum, Fabr.
Pusa. I9-Xii-04—I0-viii-05—I4-v-07.
Burdwan. ii-ob.
The Fauna gives only Sind, Sylhet, Calcutta,
196. Spherodema rusticint, Fabr.

Pusa. 25-ix-05—iv-05.
Dacca. xii-08.

Yercaud.
Gauhati., wv-07.
The Fauna gives Bombay, Ceylon, Burma, Siam, etc, !

tg7. Spherodema molestwm, Duf.

Pusa. 1-vii-o7—v-07, etc.
Bangalore.
The Fauna records Kashmir, Caleutta, Malacea.

198, Belostoma indicum, Lep. et Serv.

Pusa.—May to September.

Asansol.

Mokameh.

Recorded from Sind, ‘I.Iahtﬂr Eomh'n Trivandrum, Ceylon,
Burma, etc, B lis

The Corean B, deyrollei, V 1_11|1 uf the Brahmaputra, the only
other Indian species, does not appc’gr to extend to our area.

NOTONECTID.E.
199. Enithares indica, Fabr, ‘

Pusa. 17-xii-06.

Surat. 16-vi-04.

Recorded from Tranquebar, Bombay, Trivandrum, Ceylon
Burma, ete. 4

200. Anisops sardea, Herr -Schif,

Pusa.—All months. -
The Fauna gives Bombay  Burma, etc.
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201. Anisops ficberi, Kirk.,

Pusa.—All months.
Kirkaldy says ‘‘ Distributed over British India,”
authority is not stated. Distant records Ceylon and Celebes.

on whose

202, Anisops niveus, Fabr.

=

Pusa,—All months,
The Fauna records Bombay, Burma, and " suggests " all India.

203. Plea pallescens, Dist.

Pusa. x-08—ix-08—vii-00.
Recorded from Caleutta.

CORIXIDA.
204, Corixa hieroglyphica, Dul.

Pusa.—All months,
Recorded from Assam, N. Bengal, Bombay.

z05. Micronecta striata, Fabr.

Pusa.—All months.
The Fauna records Caleutta, Kanara, Ceylon.

The aquatic Rhynchota have probably been little collected in
India, and one would expect them to be widely spread, since
neither heat nor drought would affect them in big rivers such as
come down from sub-tropical areas. Still there are puzzles, not-
ably Belostoma deyrolled from the Brahmaputra not being found in
the Ganges. A feature, too, is the complete absence of Mononyx,
so common in the hills, and of Naucoride. The former is a land
insect tvpical of sub-tropical areas and the Naucoride apparently

“also are not plains’ insects at all.

We have now enumerated 205 species of Rhynchota Heterop-
tera from Tirhut, mainly from one locality, Pusa, in which collect-
ing has been done continuously by many students and others, as
well as myself, for five years. We have probably found at least
every common species ; there may be another 100 rare species not
listed, which are not identified or are new. The fauna as a whole
is markedly Malayan and Burmese, very markedly distinct from
that of the nearest sub-tropical zone, Sub-Himalaya, West. It con-
tains also very few species stretching across the drier north-west,
but probably many species common also to the hills of Chota
Nagpur and other places to the south-west, How it will compare
with the fauna of Central India, East, is uncertain, but we believe
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that it shows a greater affinity with the Fauna of the Ganpetic
Plain, East, thoueh distinet from it. The fauna is not a distinet
one, in the sense that it is derived, not originating on the
spot; it is derived probably by immigration through TLower
Bengal and Eastern Bengal from Burma, and possibly Malaya,
Many species which have penetrated into Lower Bengal have not
]'ILI.Ei.Lf-.ILLd to this area, possibly on account of the period of
intense dry heat which ;un ails from March 15th to May 15th as a
rule. It contains probably a number of species which are now
established all over the plains of India, suceessiul species whom
heat does not affect or who find in the undiversified vegetation an
abundance of the food-plant they reguire.

[[ our conclusions are correct, there is justification for
consiclering  what are the faunal zones of this continent. We
cannot here repeat what is said in Tedian Inscet Life, but we
would urge the collection of data upon this point ; ecollectors
situated in India can alone provide the data: we want collections
made at widespread points by resident collectors; a collection is
not 4 mere agglomeration of specimens, like postage-stamps, but a
valuable mass of data [rom which can be drawn deductions
regarding wide subjects such as this; there is scope for many
collectors, and uautil such work is started, this cannot make the
progress it should do.

It is perhaps unnecessary to say that we w 11I give any assisi-
ance that can be given, and that this subject is 1:{-111” worked at
both in the Indian Musenm and Pusa. An impetus m:gﬁtlt possibly
be given to collecting, were it realised how valuable are accurately
localised collections. We would also peint out to systematists
and others in Europe that India is not just one level uniform plain
and that the accurate record of localities and elevations in the
specimens they describe increases the value of their work, Such a
locality as ** Indes Orientales " is meaningless: North Bengal may
be Pusa at 150 feet elevation, Kurseong at 4,700 feet, ar Darjiling
at 7,000 feet, the three ||1'1-:f:‘~ 1)(.1!1[_, tropical, sub-tropical and
palearctic, respectively. If anvone is in doubt as to the elevation,
latitude or longitude, or the faunal area of any Indian locality, we
will de our best to enlighten him. The aceurate record of localities
is an extremely important matter, and we hope that such vague
terms as ‘‘Indes Orientales,” * India Orientalis,”" ‘f Deccan,'
“Bengal,” *‘ South India,” will pass completely out of use and

give place to greater accuracy.

e e i,

-




AXVI. DESCRIPTIONS OF NEW SPECIES
QF S BOTTIAd AND NEMAGCHILUS.

By B. L. Cuavpuver, B.A., B.Sc. (Edin.), Assistant
Superintendent, Indian Musenm.

Bofia birdi | sp. nov,
Br.iii, D I.io, P 14, V8 A I06, C1g.

Height of body 4, length of head 4 and length of caudal o in
the total length. The distance of cloacal opening from root of
caudal is contained three times in the total length.

Head rtather compressed and deep, height of hiead beinge
13 and its breadth 27 in the length of head. The suborbital
grcove 1s shaped like a relaxed bow and is deep and wide for the
lodgment of the erectile bifid spine when not in use. ‘The lenzth
of the groove is contained three times in the length of head. The
erectile spine reaches the anterior third below the orbit.

Eves lateral, with a rounded ridge between and situated
about the middle of the length of the head: rather small and
contained 8 diameters in the length of head, 4 to 41 diameters
from the end of snout and 21 diameters apart,

Barbels.—8 in all, 4 rostral in a bunch at the end of a fleshy
prolengation of the pointed snout, the inner pair being super-
imposed by the outer pair  The mandibular pair, which are short
and thick and only half as long as the maxillary (which are the
longest with slender tapering ends) grow from a fleshy outgrowth
of the lower lip. The maxillary pair reach the middle of the eye
below, the length of the rostral barbels is intermediate between that
of the maxillary and that of the mandibular; the outer and upper
rostral pair being longer than the inner and inferior rostral pair.

Amnlerior nares are about the middle of the snout, have double
funnel-shaped tufts and two deep pits, and cl'~ not open into the
mouth, but the double series of muciferous glands in the head
appear to terminate in [ront of them,

Lips.—Suctorial, thick, rounded and doubled up at the cor-
ners when the mouth remains closed, thus giving a crescentic
appearance to the lumen. The upper lip is extended into an over-
hanging fleshy flap and the lower lip is corrugated or divided into
four rounded fleshy protuberances, giving a characteristic appear-
ance to the mouth,

Fins.—There are appendants on the outer side of pectoral
and ventral fins These appendants are small, thin, cuticular flat



340 ; Records of the Indian Museum, [Vor. III,
outgrowths in the angles of the fins, The anterior root of the
dorsal fin is slightly nearer to the snout than the middle point in
the total length and is in advanee of the anterior root of the ventral
fin, which is slightly belund the middle point. The outer free
margin of the dorsal is concave outward ; the pectoral fin in length
is contained 1% times in the interval between the anterior roots of
the pectoral and wventral fins; the ventral fin is contained 1}
to I times in the interval between the anterior roots of the
ventral and anal ins, and the anal fin about 1%times in the interval
between the anterior roots of the anal and caudal fins. (In each
of these the length of the fin is measured as it lies contracted
alongside the body length.) In the dorsal fin the spine is inti-
mately joined with the first ray, so much so that the total number
appears to be 1o. The first ray though articulated is not branched,
while the rest of the ravs are both articulated and branched,
The spine of the anal finis also intimately joined with the first ray;
thus the total number m the fins appears to be 6 and not 7 till
the spine is separated out. Like that of the dorsal the first amnal
ray is articulated but not branched, but the rest are both articu-
lated and branched. The caudal fin is deeply [orked—more than
& of its total length.

Shape—DBody broader above than below. The dorsal profile
is round and sloping in front of the dorsal fin, the slope increasing
gradually further forward; behind the dorsal fin it is only slightly
sloping. The wventral profile is almost a straight line and the
ahdomen is transversely rounded.

Lateral ling is complete, It is almost straight from the root
of the caudal fin to below the dorsal fin, from which point it
slightly follows the curvature of the upper profile; it appears
to terminate in the upper corner of the gill-opening. From this
point again widely separated larger spots (openings of muciferous
glands) are observed in two series, one curving up the eye and
the other rounding below, meeting in front of the nasal openings

Air-bladder is an elongated narrow tube lving on the upper
part of the gut, and in length is only | the length of the gut.

Seales very small and deciduous ; all over the body except on
the head.

Colour.—The snout was reddish at the time of capture but
has lost its colour in spirit. The outer rostral barbels are dark
brown, the rest are white. Dorsal and caudal fins are striped
with broad black or dark brown bands on yellowish white ground ;
the dorsal with 2 to 3 cross-bands and the caudal with 3 to 4 wavy
bands. The other fins, viz,, pectoral ventral and anal, are not at
all striped but are of one uniform colour which is paler yvellowish
white ; as is also the ventral (lower) surface of the body ; the dorsal
side is deeper and darker, and further variegated by irregular
elliptical loops of brownish black; these loops send down broad
brownish black bands on each side, but all these bands stop short
of the ventral surface and sometimes interlace with each other.
Just below the suborbital groove there is a half-moon-shaped area
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conspicuously silvery which probably functions as a warning
organ.

Stze.—Three voung specimens from Ambala measure 1274 em,,
r2'g em, and 13°3 cm. Full-sized ones weigh up to 1} 1b, each.

These fish were caught in the month of May, 1oo8, by
W. J. A, Bird, FEsq., Superintending Eugineer, Sirhind Circle
(Ambala), at Rupar, where the Sirhind Canal diverges from the
Sutlej. The fish are said to be very good eating, and, as an indivi-
dual reaches 1} b, in weight, are of considerable cconomic '-‘ﬂlll:

This fish has some superficial resemblance to a small fish, iz,
Botia gefo ot Day (Cobitis gete of Hamilton Buchanan, ‘sﬂ.i’usmm
geta -:-f McClelland and Gefo rostrata of Gunther), which, besides
being a smaller fish, differs in its most important proportions,
shape and formation of head (fizured by Dr, Giinther in the British
Museum Cal. of Fishes, vol. vii, p. 367) There is considerable
difference in the coloration also; Bofia rosirata, Giinther, has its
pectoral, ventral and anal fins conspicuously striped with brownish
cross-bands; in the new species none of these [ins are at all banded
or striped,

Nemachilus macwmahoni, sp,. nov,

Br. iii, DI.S, P ro, V8, AL6, C 19.

Height of body 5%, length of head 44, length of caudal § the
distance of cloacal opening from the root of caudal 3% in the total
length.

Head rather broad and thick, height of head heing 2t and its
breadth 1} in the length of head and the height of head being
1} in the breadth of head.

Eves small, being g} diameters in the length of head, 4 diame-
ters in the lt:u"th of snout and about 3 l’lt"l]netﬁrh apart intra-
orbital space very slightly convex.

Barbels.—6 in :111 with thick bases and slender tips: maxil-
lary pair reaching below hind edge of the orbit. The maxillary
barbels appear to come out of the corners of a groove that sur-
rounids the mouth.

Fins—The single spine of the dorsal as well as of the anal is
intimately _](:1114._{1 with the first ray that follows, which, though
articulated, is not branched. There is a peculiar thmkcnmg behind
the dorsal fin which in appearance resembles the elongated 1r.1|pn=sc
dorsal fin of some of the Macrones. This fin-like structure is con-
tinuous behind with the skin fold of the caudal; its length is 34 in
the total length, and its height is contained 10 times and its thick-
ness 12 times in the length of the fin. The anterior root of the spinous
dorsal fin is in front of the middle point of the total length and
also of the anterior root of the ventral fin which is hr—:lnnd the
middle point of the total length. The length of the pectoral is 23
in the distance between the bases of the pectoral and ventral fins,
The length of the ventral is exactly half the distance between the
bases of the ventral and anal fins, and the length of the anal fin is
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contained almost twice in the interval between the bases of the
anal and candal fins, Free end of dorsal fin is a straight line and
the caudal is rounded.

Shape elongated and round ; thicker in front and tapering from
behind the dorsal fin., Dorsal profle curves up from the posterior
root of the dorsal fin, reaching the highest point midway between
the anterior root of the dorsal and the nape of the neck. Head
not sloping but rather flat. The ventral prolile is slightly curved
downwards, the lowest point being the anterior root of the ven-
tral fin,

Lateral line complete and slightly curved from ‘below the
anterior root of the adipose fin-like structure to the upper corner
of the gill-cleft, and follows the curvature of the dorsal profile
closely,

Seaies very small and highly deciduous, found all ever the
body. b

Colonr.—Brown all over, head and dorsal part slightly darker
than ventral surface. Barbels lichter brown., Dorsal and caudal
fins banded with darker bands, pectoral alsn slichtly bauded : but
anal and caudal of a uniform light brown colour,

The tvpe, which is 28 ecm. in length, is in the collection of
the Indian Museum (No, T 137?) and was colleeted in the afluents
of the Helmand by Colonel Sir A. H. McMahon, K.CLE.. CS.1I.
and the officers of the Seistan Arbitration Commission. The
species differs in many important characters from Tate Regan's
N. rhadineens from the same locality. One of the types of the
latter species is also in the collection,




HNVII, NEW OBRIENTAIL SEPSINTE.
By E. BrRUNETTI.

The Acalvpterate sub-family Sepsinae recently received a
substantial addition to the number of its Eastern species by Herr
Meijere’s publication of eight new ones, in addition to javanica,
a species he had established two vears earlier,

In the Indian Museum collection, this group 1s very liberallv
represented, and I now give descriptions of a number of new
species therein contained, with notes on other known species and
such new localities as the material presents. After careful exam-
ination of over 500 specimens, representing nearly thirty species,
I find, as stated by Herr Mecijere, that it is unsafe to rely too
much on certain characters as bases of classification. The usual
uumber of dorso-central bristles is four, but the front pair are
frequently reduced in size, or are absent : in oue specimen there
was a distinet fifth bristle. The spiny bristles on the abdominal
segments are also variable in size and, occasionally, in number.
Moreover, all the bristles, also the spines on the fore femora, are
very easily broken off, generally leaving no trace of their presence.
In addition to the two conspicuous bristles on the scutellum, there
are often twe other very small ones towards the sides of the
anterior part, and the presence of small additional bristles is not
at all rare.

The two basal cells are in some species united by the absence
of the intermediate veinlet, but this character is not invariably
consistent, and in one specimen I found a supplementary veinlet
juining the third and fourth longitudinal veins, in a line with,
and apparently an extension of, the outer cross-vein,

The extent of the grevish white dust on the sternopleurz is
also more or less variable, and in some species, with an otherwise
wholly black thorax, there is a tendency to a dark brown tinge
on the shoulders and along the sides.

In studying the species hercin recognised, I have con-
sidered all the above characters taken together, in preference to
relying on any particular one. I do not feel able to present a
satisfactory analytical table of species, but an approximate group-
ing for the present will, at least, give the affinities of my new
species,

A. Wing with a distinct black spot near tip.
B. Wing spot rather clearly cut, generally round or squarish.

Two allied species form a first or evnipsea group ; these are
cynripsea, L., and modesta, Meij.
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Four species allied to the punctom, F., of Europe; these are
himalavensis, rufibasis (with two varieties), similis and fulvolaferalis,
all new,

BB. Wing spot indistinet; sometimes opened out hindwards,
and fading away—never very pronounced,

In this group are bastfera, Wlk., Meijere’s apicalis and limbata,
with my new ones, flava, rufipecins, lineattpes, ncta, dilala and
dissimilis.

N.B —Belonging to Group A are fascipes, Wik, | linearis, Wik
and monostigma, Thoms,, but from the deseriptions it is impos-
sible to tell whether they fall in my Group B or in BB.

AA. Wing entircly clear,

The species falling in this division appear divisible into two
main groups, which I will designate the indica and bicolor groups
respectively.

1. tndica, Wied., group.—Mainly reddish yellow species of
comparatively larger size. These are indica, W. rufa, Meq.,
trivittata, Big., spectabilis, Meij., fenella, Meij., and my new species
brevicosta, adjuncta and brevis. Laleralts, Wied., belongs here,
but neither Meijere nor myself have heen able to recognise it.

2, bicolor, Wied., group.—Mainly black species of com-
paratively smaller size. These are bicolor, W. (javanica, Meij.),
coprophila, decipicns and beckeri of Meijere, and my new species
humeralis, nepalensis, pubipes and fasciculata.

A last species, viduata, Thoms., is a somewhat isolated one,
large, black, and with an ant-like appearance.

N.B.— Belonging to Group AA but not to be determined more
closely owing to the brevity of the descriptions are nifens, com-
plicata and lateralis of Wiedemann; revocans, frontalis and lestacea
of Walker.

The genus Nemopoda is, so far as my experience goes, not
Oriental (vide postea). |

Walker's two species of Piophila (the serond one with a
doubt)—coslecta and disjuncta—1 know nothing of ; wvan der
Waulp's ruficornts I have identified from Meijere's description ad-
ding, moreover, a variety from Caleutta (favifacies).

The genus Sallella now becomes Oriental as well as Palsarc-
tic, as a species occurs in Bengal, and a second in South India,
both lerein deseribed. Two other species of this sub-family
appear in van der Wulp's Catalogue, Cophalia bicolor, Big., and
Megamerina annulifera, Big. Of these I also know nothing, and
would prefer to regard them specifically and generically as
uncertain.

Of the localities mentioned in this paper, Theog (8,000 ft.),
Phagu (8 700 ft.), Matiana (8,000 ft.) and Dharampur (5,000 ft.)
are all in the Simla (7,000 {t.) District in the W. Himalayas.

The following localities are all in South India (in Travancore
State) and were visited recently (19o8) by Dr. Annandale, all being

L)
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in the plains at low altitude, except Tenmalai which is among
the hills :—

Trivandrum .. Travancore State, near coast.
Nedumangad .. 10 miles N.E. of Trivandrum,

Pallode .. 20 miles N.E. of Trivandrum.
Shasthancottah.. 12 miles N.IN.E. of Quilon (Travancore).
Tenmalai ..  West side of Western Ghats (Travancore).
Maddathorai .. Woestbase of Western Ghats (T'ravancore).
Shencottah .. Madras Frontier, east side of Western

Ghats (Travancore),

Sepsis cynipsea, L.

This common species, which extends over the whole of
Europe, North Africa and North America, probably extends also
over the whole of the Paleearctic region.

The Indian Museum possesses it from the following places:
Simla (7,000 ft.), T1-v-08 and 16-v-0g (on the latter date common on
flowers of white stonecrop) ; Theog (8,000 ft.), Phagu (8,700 ft.) and
Matiana (8,000 ft.), Kufri(8 ooo ft.), 11-v-09; Dharampur (5,000 ft.},
28-iv—3-v-08, and also again at Theog and Phagu, r1—13-v-09 (all
Annandale, and all these placesin the Simla District). Naini Tal (6—
7,000 It.) [Lioyd]; also taken by the Indian Museum collector at
Unchagaon, 7-iv-09, Bindukhera, 13-v-09; Kichha, 4-iv-og, these all
in the Naini Tal District but in the plains ; Kumaon (Naini Tal
District, 6,000 ft.), 5-vi-og; Darjiling (6,000 ft.), 28-ix—1-x-08
[Brunetii]; Noalpur, Nepal, 23-ii-o8 ; Bhachkati, Bahraich District
{United Provinces, India). Thislatter place is near the base of the
Western Himalayas. 1 have also examined a o and 2 taken in
April on Paresnath Hill, Western Bengal, by Dr. Annandale, at a
height of 4,350 feet. Paresnath Hill is separated by about 200 miles
from the hills of Nepal, the nearest point in the Himalayas, Tt will
be seen that the specimens examined by me are nearly all from
localities of some altitude, except the few from the plains in the
Naini Tal District, I think it probable that in the East it is
practically a hill species, but occurs sparingly at the base of the
hills, nr on isolated clevated localities in their vicinity.

Sepsis himalayensis, mihi, sp. nov.

(Plate xiii, figs. 1, 2.)

o €. Darjiling. Long. 2}—4 mm.

Head —Frons shining blue-black, bare; ocelli red, equidis-
tant, rather widely separated, with two strong, diverging bristles
situated between them. A row of four equidistant bristles along
the vertex, reaching {rom eye to eve, and some bristles of different
lengths on the back of the head, which is black. Face, checks
and mouth border red, varving to reddish brown and to reddish
vellow, with a longitudinal row of strong bristles on each side of the
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mouth, Proboscis light brown, with short pale hairs.  Antenng
black, third joint maore or less reddish, especially at base and on
under side . the whole joint sometimes with o grevish reflection,

Thorax rather dull black , smooth, sometimes with a slight dark
green or acénons tinge, especially on the sides. The dorsum bears
five longitudinal rows of very minute spines; the middle row is
central, and the outer rows nearly on the edges of the dorsum.
Placed on the posterior half of the dorsum, and forming part of
the two intermediate rows of minute spines, are two pairs of
strong, black, spiny bristles, slightly curving backwards., The
fromt pair are sometimes smaller and often absent.  The lengths of
the two spines fonming the front pair often are unequal in the same
speciment,

A strong spiny bristle in front of the insertion of ¢ach wing,
and a lateral row of three on each side of the thorax, just below
the dorsum. Scutellum concolorous, with two long spines: metano-
tum shining black, Sternopleura itself wholly grey dusted, the
grev not carned forward over the mesopleura or any other portion
of the side of the therax ! Alesopleura shining, often with an
aénons or dark green tint, but never grey duosted.

Abdomen shining violet-black, with scattered, soft short hairs.
Sides of second segment often more or less reddish  Second seg-
ment with one or two comparatively small but distinet bristles to-
wards the sides, almost on the posterior border.  Third, fourth, fifth
and sixth seements each with a strong bristle towards each side,
placed near the posterior border, those on the fourth segment being
just behind the middle line, although towards the sides of the seg-
ment like the others, Oeccasionally an additional bristle occurs on
the fourth segment, and even on the fifth also, placed between the
two normal ones,

Legs.—Coxe reddish vellow, fore pair narrowly at base,
and posterior pairs up the middle, black. Femora mainly
shining black, but sometimes with a slight dark creen tinge, with

bases and tips narrowly reddish vellow. The wvellow colour is ¢

variable in extent, sometimes occupying the greater part of the
fore pair, especially on the under side; also in some specimens
reducing the black part on the posterior femora almost to a wide,
il-defined band, or confining it (the black) chielly to the upper side,
The fore femora in the o much enlarged helow, the enlarge-
ment terminating just before the end in a pair of small bumps
(inner and outer) almost contiguous, which bear a few very short
black spines. Three strong spines occur near together in the
centre of the femora on the under side, {ollowed by four or five
shorter strong ones placed on a small bump just hefore the end of
the incrassated part ; and these stronger spines form, with some

| In this paper, by *' sterpoplenra’ T refer ouly to that subiriangolar
piece itsell which in most Oricntal specics is more ar Jess grey dusted, bat in all
such cases wholly =0, In the few instances where the giey is carried forward in o
thin line as mentioned by Herr Meijére in the Eurapean Nemopoda cylindrica,
ete., I expressly take note of this face,




1909. | E. Brunerrs : New Orienlal Sepsinee, 347

intermediate small ones, a more or less regular row along the
whole of the under side. Fore femora in ¢ simple.  All the femora
in both sexes minutely pubescent, the middle ones bearing a
small spine (sometimes two) on the under side near the middle.

Tibize : fore pair in o generallv reddish yellow, narrowed at
base (where there are two short black spines), also about the middle,
in front of which are two small enlargements, of which the upper
one bears three or four very short bristles.  Fore pair in ¢ simple,
Middle tibize with three or four bristles on the outer and hinder
sides, placed on the apical half. Hind tibizz with two bristles in the
middle; on outer and hinder sides, and one on the outside near the
tip, but neither the number nor the exact position seem to be
constant  The hind tibie bear at the tip several bristles of vary-
ing length. In both sexes the colour of the four posterior tibice
is black, with rather close, black pubescence, especially on the
hind pair, but the base and tip are oiten pale.

Tarsi: yellowish brown, black towards the tips: with black
bristly haiis below, which are strongest below the metatarsus in
the e .

Wings nearly clear: small transverse vein placed at about
three-fiiths of the discal cell, The spot at the tip of the second
longitudinal vein is narrow on the bent up portion of that vein,
below which it is enlarged, with a tendency to turn outwards
towards the tip of the wine. It is never squarish in shape
nor does it ever reach the third vein. This latter is very faintly
suffused towards, but not at, its tin, Halteres pale.

Described from a considerable number of both sexes taken by
me at Darjiling, 16-ix-08—2-x-08, mostly in fields of grass, mixed
plants and weeds. Also in the Indian Museum from Darjiling,
10-viii-0n, and Pashoke, Sikhim (2,8co ft), 5-ix-09. It isa well-
marked species, but shows considerable variation, especially in the
colour of the legs and at the base of the abdomen. The minute
rows of spines on the thoracic dorsum are often inconspicuous
or absent, and there seems a tendency towards occasional extra
spines on the legs and on the fourth sezment of the abdomen.

N.I}—A careful examination of all the specimens convinces
me that they represent but a single species, and that the size,
presence or absence, of the anterior pair of dorso-central thoracic
bristles is a variable character, as about half the total number of
specimens captured show four spines (the front pair generally
shightly smaller, and not infrequently of different lengths in the
same specumen) amd the remaincder show little or no trace of them,
a few specimens having them of quite small size,

Sepsis punctum, Fab.
(Plate xiii, fig. 3.)

A specimen taken by me at Shanghai, 16-iv-06, agrees with
the descriptions of punctum, V., as given by Schiner, but from
comparison with four males of this species in the Indian Museum,
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my specimen is much too slender and too small to be this species,
It however possesses the four bristles on the fourth abdominal seg-
ment, and has enly two dorso-central bristles on the thorax, in
these characters agreeing with punctiom. TFor the present, it will
he wisest to omit the name from my list, Tn my collection,

Sepsis similis, mihi, sp. nov.

o . Darjiling. Long. 3 mm.

Closely allied to S. punctum, F., a European species which is
known to extend to No th Africa. My species differs from’ that of
Fabricius by havinz four dorso-central thoracic hristles, and
by the absence of the middle pair of bristles on the fourth abdom-
inal segment. Minor differences are the slichtly darker hind legs,
the wing spot reduced to a small dash, and the inner cross-vein
being more nearly over the middle of the discal cell.

In the formation of the fore femora it agrees with punctuim,
and if the number of bristles on the thorax and fourth abdominal
segment are inconstant, the two species mayv be identical.

Descrilied from two males taken by me at Darjiling,
24 —206-i%-08, in grassv fields. In the Indian Museum collection.

Sepsis rufibasis, mihi, sp. nov.

@ . Darjiling. Long. 3—4} mm.

A handsome and conspicuous species, allied to pusnctiom.
stmitlis and himalayvensis.

The second abdominal sezment is alwavs more or less reddish
{above as well as at side:), the colour extending sometimes to the
base of the third seament, above also; the rest of the abdomen
showing violet, bronze and green tints, the fifth segment also, with
the anal appendage, being principaliy reddish vellow. Four dorso-
central bristles are present. The shape of the wing spot is as in
himalavensis. The [ourth abdominal segment carries four hbristles,
sometimes of unequal length (one specimen possessing a fifth
bristle).

A principal specific character is the presence of bristles on
the legs, distributed as follows : Several on the apical hall of the
under side of the middle femora, alse along the whole length of
the middle tibize ont the hinder and outer sides. On the [front of
the hind femora towards the tips are a few, and two are in the
middle of the hind tibize, placed somewhat posteriorly

From himalavensis it may be distinguished at once by its
wholly reddish yellow femora, all the legs being of that colour
except the tarsi and the hind tibize, which are blackish. Apart
from any differences contained in the above remarks this species
resembles puncium, .

Deseribed from four = o in the Indian Museum collection
taken by me at Darjiling, 23-—26-ix-08, in fields.
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Var. major, mihi,

o . Darjiling. Long. 4} mm.

Two males taken by me in company with the tvpical form
appear at first sight to be a distinet gpecies, although on exam-
ination it is diflicult to point out anyv character of sufficient -
strength on which to separate them specifically. They are nearly
43 millimetres in length, the whole of the second segment (abdom-
inal)and the basal half of the third, are shining reddish ; the fifth
segment beine wholly vellowish, with the genitalia. There are four
dorso-central bristles on the thorax, and four bristles on the fourth
abdominal segment, ]

The bristles on the legs in one of the specimens correspond
with those in the tvpical form, but in the other specimen they
are placed more in a uniform row on the outside of the hind
tib'®e (except one towards the tip in front, and one¢ on the
inside).

The wing spot is slightly larger and very deep black.

Var, obscuripes, mihi.

et. Darjiling. Long. 3 mm.

What appears to be a second wvariety of my rufibasis is
represented by two o o taken by me in company with it at
Diarjiling, 24—206-ix-08, in fields. In one, the four dorso-central
thoracic bristles are present, in the second specimen the front pair
are very abortive. One example has the tip of the abdomen
(fifth segment) vellow, but the other has no sign of this colour at
the tip. The leg bristles are as in the typical form, the legs
themselves being much more blackish, the [ore femora being
nearly wholly brown in one specimen, and with a blackizh upper
side in the other. The posterior femora are mainly black, with
the bases broadly and their tips more or less narrowly pale, and
the posterior tibim almost wholly black, but with a tendency to
paleness at the tip of the middle pair. The tarsi are dirty vellow,

with blackish tips.

Sepsis fulvolateralis, mihi, sp. nov.

. Himalayas. Long. 3 mm.

Head.—Frons, face and cheeks bright reddish orange, frons
touched here and there with black. Vertex blackish ; back of
head mainly reddish vellow, but black just behind vertex
Autenme reddish orange, upper side blackish, also the grooves
in the face in which they lie; bristle on second joint very large.
Mouth blackish, proboscis brownish vellow.

Thorax.—Daorsum blackish ; four large dorso-central bristles,
and five more or less uninterrupted rows of very distinct short stout
bristles, the rows often double; in addition to scattered short
bristly hairs over the whole dorsum. The dorsum is sharply
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divided from the sides of the thorax, which, at least on the
humeral calli and for some little distance around, are distinetly
reddish orange. Sternopleura prominently grey dusted, and
traces of grev dust here and there above the sternopleura.
Scutellum blackish., Metanotum shining black.

Abdomen shining black, with a slight violet tinge, with
short pubescence. Sides at basc, especially on second segment,
censiderably orange-yellow. Second semment with a few stiff
bristles towards each side: third and Afth with two spiny bristles
placed as usual ; fourth with a row of four such bristles. Abdomen
tip orange-yellow. Genitalia large and prominent, vellow, with
two small palpi shaped like the antenna of a Tabanus,

Legs orangevellow, with short pubescence, Posterior tibim
brownish; tar=i brown, middle tarsi (except metatarsus) black.

Fore femora with the enlargement below bearing a strong spine
before the middle, followed by two or three smaller ones on a
sinall bump, and thenece to the tip by several short ones, Hairs on
upper side of fore femora rather stronger than in most species,
Forg tibia widened behind up to the middle, where it is somewhat
contracted, and again at three-fourths of its length: the basal
half of the tibiz bearing three or four strong short spines.

Middle femora with a bristle on the {ront side, in the middle :
middle tibize with two bristles on outside, one behind and several
at the tip. Hind femora with two on the outside in the middle and
some at the tip. Al the tarsi pubescent below, with rows of
spines ; fore metatarsus below with a thick fringe of bristly hair;
hind metatarsus below with two stronger spines at it= base.

Wings clear, with a distinct, generally round (but sometimes
irregular) brownish spot at tip of sccond vein ; third and fourth
veins converging just before the tip; inner cross-vein at two-
fifths of the discal cell.

Described from several o o in the Indian Museum collection
with the following data: Darjiling, 26-ix-08 |Drunelti|; Phagu
(g,000 ft), 11-v-09 [Annandalc]; Simla (7,000 ft), 16-v-00, on
flowers of white stonecrop [dnnandale| ; Matiana (8,000 ft., Simla
District), 28—30-iv-07 [Annandaic]; Naini Tal (6—7,000 ft.)
[Lioyd] ; and 5-vi-og [Ind. Mus. Coll.]. A o in the Pusa collection
taken by Mr. Howlett at Simla in x-¢ 8.

N.B.—A very distinct and rather handsome species some-
what allied to Fufibasis. Its black dorsum and yellow sides, to at
least the front part of the thorax, will separate it from all my
species with a wing spot, except rufipecius, {rom which it is,
however, distinguished by its larger size, superior robustne:s, and
usually round-shaped wing spot.

Sepsis violacea, Mg.

_ Five females taken by me at Shanghai, 16-iv-06, appear to be
this European species, although they do not quite agree either
with the description, or with specimens from Europe. The e
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taken by me the same day at Shanghai, and which I dubiously
refer to punctum, F., may possibly be the o of vivlacea, as I have
never seen that sex of this species, and two other o o taken with
them (now in the Indian Museum) more nearly approximate to
what I should expect wiolacca, @ to be like. T have never seen
a o wvolacea or a 9 puncirem,

Sepsis flava, mihi, sp, nov
(Plate xiii, figs. 4, 5.)

. India. Long. 2—3 mm.

Head —Frons, face, back of head, proboscis, mouth, under
side of head and antennz wholly orange-vellow. Upper side of
antenne sometimes a little darker, and there iz sometimes a
blackish irregular line across the hack of the head, just below the
vertex,

The ocelli are placed on three small black spots, between
which emerge two bristles. Three pairs of bristles oceur along the
vertex, one in the centre, and one bzhind the corner of each eve.

Thorax normally entirely orange-yellow, sometimes an irregu-
lar darker part or streak or two on dorsum. Four dorso-central
bristles. Scutellum concolorous, a stiff bristle near fore border in
front of each spine.

Abdomen reddish orange; the extreme base, the posterior
border of second segment, and more or less of the third and fourth
segments, blackish. Tip of abdomen, orange-yellow. The black
colour varies considerably in intensity and extent, sometimes
being reduced to the posterior half of the third segmenl, with a
little on the fourth and fifth, and sometimes covering all the abdo-
men except the basal half of the second and the abhdomen tip. The
whole abdomen is covered with scattered, stiff hairs, including a
more or less regular row near the posterior border of each seg-
ment. These are much longer than in any of my previously des-
cribed species, and are almost as long as the usual pairs of spiny
bristles towards the sides of the second to the fifth secments. Geni-
talia large and conspicuous, orange-yellow, with stiff hairs.

Legs—Front pair entitely vellow, with soft hairs; femora
with a .arge enlargement on basal half below, bearing five or six
black spines of different lengths; tibim widened on apical half,
this half being contracted in the middle and bare, whilst the basal
half bears a row of short stout spines Posterior legs yellow,
with soft black pubescence; the basal half of the tibie and to-
wards the tarsi tips, more or less brownish, Middle femora with
a few spiny bristles below, about the middle; the hind pair with
a bristle or two, apparently irregularly placed. Middle tibize with
a row of spines behind, one on the outer side in the middle and a
few at the tip. Hind ubie with a few on the apical half, 4rregu-
larly placed on the outer and hinder sides.  All the tarsi with short
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hairs and some bristles: hind metatarsus bearing at extreme hase
arow of four strong spines close together, followed by a further
row of several others, wider apart, along its whole length,

Wings clear: wing spot of considerably variable size dnd
intensity, often reduced to a small brownish oval suffusion, or
almost a mere dash at tip of second vein; third and fourth veins
parallel, not diverging at tips.  Inner cross-vein at a little beyond
middle of discal cell. Basal cells united, through the absence of
the intermediate veinlet, Veins vellowish brown.

Deseribed from several o o in the Indian Museum collection,
bearing the following data: Caleutta, 14-vi-07, 11-vii-07, 25-v-04.
Jalpaiguri, t-vii-o8 {in railway carriage); Puri, 18-i-08 [ A nnandale].
Rajmahal, 5-vii-og [ A snandale]|;: Tinpahar, near Rajmahal. Bengal,
7-vii-00. Allahabad, 12-viii-og [Lord]. Also from six specimens in
the Pusa collection taken at that place on shrubs and manure,
20-v-0b, 2g-vi-o7, I-vii-o7, 27-vii-o7.

N.B.—The amount of black in both thorax and abdomen is
very variable, especially in the latter. Inonc specimen from Puri,
Bengal, the whole thorax is brownish: and in another from fhe
same locality there are traces of four dorsal blackish stripes. A
specimen in mv collection taken by me at Thansi, 2-viii-05, is simi-
larly marked, and has in addition several additional strong spiny
bristles on the posterior part of the thorax. Yet T have no doubt
hoth specimens helong to this species,

Sepsis rufipectus, mihi, sp. nov.
2 Indid. Long.2} mm.

Head. —Frons brown, black about the vertex and on back of
head. Face, cheeks and antennze light vellow ochre; mouth
horder narrowly black ; proboseis browin,

Thoraz (slightly injured). —Dorsum shining black, apparently
four dorsc-central bristles. Sides shining hlack; shoulders red-
dish vellow, the colour spreading immediately downwards to the
lower part of the thorax and carried forward below in front.
Sternopleura shining black; no signs of erey dust. Scutellum
and metanotum blackish, moderately shining,

Abdomen shining black to the tip; base at sides a little
light brownish. Apparently no large spiny bristles, but towards
posterior horder of third, fourth and fifth segments, a row of some-
what stronger bristly hairs than the general pubescence of the
abdomen. Genitalia small, shining black, with some hairs,

Legs vellow, with soft pubescence: middle tibiz nearly to
the tip, hind tibize wholly, and the apical half of all the tarsi,
rather dark Lirown. Fore femora with a few bristly hairs below,
near the base. Posterior femora apparently unspined. Middle
tibise with a bristle on inner side, about the middle; hind tibige
(of the unique specimen) do not possess any bristles but they have
probably been accidentally broken off. All tarsi with hristles
helow, longest on fore pair, two spinus at hase of hind metatarsus.
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Wings clear; spot fairly well defined, but without elear-cut
edges, brownish, oval. [uner eross-vein at just bevond middle of
discal cell.

Described from a single 9 in the ndian Museum collection,
labelled Bhogaon (West Bengal), 6-x-08 [Paiia].

N B.—Several specimens of bath sexes in the above collec-
tion may represent varieties of this species, or further additional
0nes.,

Sepsis tincta, mihi, sp. nov,
(Plate xiii, figs. 6, 7.)

o 2. India. Long. 2}—21 mm.

Head.—Frons shining black. Face, mouth, proboscis, lower
part of head and lower part of ocular orbit, reddish yellow to
reddish brown, the colour often extending to just above the an-
tennae, which are reddish yellow to reddish grey, the basal part
and the upper side of third joint more or less blackish.

Thorax blackish, shining, no tinge of any other colour. Four
comspicuous dorso-central bristles. Sternopleura shining black.

Abdomen shining black. The second segment (which some-
times is faintly pale at sides or on posterior border) is barely
humped up in the o, as in most species. Moreover it is some
what attenuated in the o, and the whole abdomen in this sex is
somewhat narrower than usual. There are in one specimen two
or three rather small spiny bristles on the fourth and filth segments,
but in the remainder they are absent, although some of the
bristly hairs occurring in the spots where the spines usually occur,
are somewhat longer than those scattered over the entire abdomen.
Practically it is a species bare of abdominal spiny bristles.
Genitalia very large and conspicuous in the o, triangular in
shape, shining black; in the 2 very small and pointed, or with-
drawn,

Legs.—Coxie yellow, fore pair wholly so, paler; posterior
coxee reddish yellow, blackish on basal portion.

Fore femora reddish vellow, with upper sids more or less
blackish, the variation in colour being considerable. On the
under side is an enlargement (narrowing towards and at the tip),
which bears two large spines, with a smaller one hetween them,
also, just beyond (on a small elevation) two small spines. There
are two or three bristles at the base.

Fore tibia (o) narrow on basal half, with a row of short spin:s
on inuer side, extending nearly to the middle, where, 1o the end,
the tibia suddenly widens considerably, but is bare; in the ¢ the
difference in width is inconspicuous, the tibia gradually widening.

Posterior femora and tibia black, the furmer always narrowly
pale at base, the middle tibiw slightly pale at tips. Knees rarely,
narrowly pale;

The femora are apparently bare of spiny bristles, the middle
tibize bear two in the middle (outside and behind), with some at
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the tip: the hind tibie have two similarly placed about the
middle, but none at the tip.

All the tarsi minutely spined below, with larger ones inter-
mixed, hind metatarsi with three strong spines of uncven length,
below at hase. All tarsi dirty yellow, blackish towards tips,

Wings practica’ly clear, wing spot in the form of a distinet
suffusion at the end of the second vein, and diminishing gradually
posteriorly, its extent varving in different specimens, sometimes to
the third longitudinal vein, or, in one examplz, almost to the hind
horder of the wing, The third and fourth veins are slightly tinged,
as though thickened, immediately in a line behind the suffusion,
and thev arc more nearly parallel than in fweatipes. The inner
cross-vein at just bevond the m'ddle of the discal cell. The basal
cells are united, by reason of the absence of the usual intermediate
vein,  Halteres vellow.

Deseribed from three o o0 and six 2 2 in the Indian Museum
collection, all from localities in India,

Locs —Puri (Orissa, East Coast), 18—19-i-08; Jalpaiguri,
I-vii-o8, in railway carriage; Shencottah (South India), 25-xi-08
[all Asnandale]; Caleutta, 29-v-07, 17-vii-o7, 1-vi-o7 [Annandale,
Paiva, Caunier]; between Bolpore and Rampore Haut (Bengal),
at light in railway earriage, 3-viii-o7 [ Pafva|; Katihar (Bengal),
24-iii-00, one @ [Paiva]; Rajmahal (Bengal), 5-vii-09 [Annandale];
Sitarampore, Bengal, 1o-viii-og [ Lord|; Dhikala, g-v-01 ; Jumnogwar,
14-v-09, both in the Garhwal District, Western Himalayas;
Tinpahar (Bengal), 7-vii-og: Unchagaon (plains of Naini Tal
Diistrict), 7-iv-0g: Allahabad, 15-viii-0g [Lord]. In the Pusa col-
lection, from Pusa, T4-xii-07 and v-08.

N.B.—Althourh near to lincalipes, this species is very distinet,
and may be at once distinguished by the shining black sterno-
pleura, the attenuated second abdominal segment in the o, the
practical absence of spines on the abdomen, the almecst wholly
black posterior femora, the large o genitalia, the differently
shaped fore femora in the o, and by the darkened wing mark,
which always appears as a srtﬁ:rsi'O?:, gradually dying away pos-
teriorly, instead of a fairly distinct spet, although tolerably faint,
and with ill-defined but roughly circu'ar outline, Moreover, the
present species seems to occur in the plains only, whereas linealipes
T only know from Darjiling.

Sepsis lineatipes, mihi, sp. nov.
or. Darjiling. Long. 21—3 mm,

Head —Frons shining black, with a tendency to change just
above the antennz to the reddish brown colour of the face and
mouth. On each side of the mouth, a narrow hlack stripe, on
which is placed the usual row of bristles. Proboscis reddish vellow.
Antennz black, the whole under side of third joint reddish
vellow,




1904, | E. BruNerr: @ New Orienial Sefpstie. 355

Thorax black, with a slicht dark green tinge., Four dorso-
central bristles.! Sternopleura grey dusted.

Abdomen shining violet-black, sccond segment at sides and
above somefimes with a reddish brown o violet-brown tint, but some-
times entirely violet-black. Tip of abdomen (sixth segment) vel-
lowish in one specimen, which has the apical half of the abdomen of
a greenizsh bronze tint,  Second segment with two or three rather
amall hut distinet hristles towards the sides, third, feurth and fifth
segments with a strong bristle towards the side of each, sixth seg-
ment with some bristly hairs,

Less yellow; all the femora with a black streak on upper side,
which on the fore pair becomes more or less diffused over the sides.
Fore femora with under side as in punctum, posterior femora
apparently without spines, except one in the middle of the midd'e
pair in front. Middle tibie on basal half and hind tibiz wholly
black. The middle pair with three or four spiny bristles on the
outer side, also one in the middle, in front, and three at the tip.
Hind tib'we with two or three similar bristles about the middle, on
outer and hinder sides. Tarsi dirty yellow, with short, spiny
bristles below, black towards tips.

Wings near'y clear, the spot rather indistinct but roughly cir-
cular, and always of the nature of a ** spat’’ and not a ** sulfusion.”
Inner cros -vein at about two-fifths of the discal cell.

Described from five o o in the Indian Museum collection taken
hy me at Darjiling, 24-ix—2-x-08, in fields.

N.B.—A variable species in the colour of the abdomen, at
base and tip, and to a less degree in that of the legs also, but the
black streaked femora, in conjunction with the nature of the wing
spot and the reddishness of the face extending above the antennae,
will distinguish it. I have no doubt whatever that the five
examples represent but a single species.

Sepsis dissimilis, mihi, sp. nov.
(Plate xiii, fig. 8.)

= 2. India. Long, 1J—2 mm.

Head, o | entirely vellow, frons reddish vellow, vertex round,
ocelli blackish, antenne reddish yellow, eyes black; ¢, frous
blackish, with reddish marks, antennz darker, back of head black.

Thorax, o, in one specimen wholly reddish yellow, with a
dusky dorsum which is slightly darker on the posterior part; in
the other & |, dull reddish vellow with two blackish ill-defined stripes
towards the sides. Sternopleura reddish vellow, alittle grey dusted,
¢ , wholly shining black, including the sternopleurz. Sides of
thorax reddish in front below the shoulders. Scutellum brownish
vellow (e ), or black { 2 ). Four distinct and large dorso-central
bristles in both sexes.

I These are nol fully present in any one specimen, but in two or three there
“Te certain traces of them having been present, and in at least one specimen, a
sigle bristle (rather short) of the anterior pair is still intact.
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Abdomen, o, reddish vellow, dorsum, especiatly of the third
and fourth seoments, violet-black, filth yellow. 2 , wholly violet-
black, tip greenish, shining, '

Inthe o the third, lourth and fifth segments each bears a pair of
strong bristles towards the posterior border, but they are not visible
in the ¢ (the 2 specimen is in equally good condition as the o).

Legs (middle pair wantinz in o) vellow, posterior tibiee brown-
ish; tips of tarsi black; coxa in o pale vellow: posierior femora
in § brownish towards tips. Fore femora in o enlarged with a
bump in the middle, below, bearing three short spines. A single
strong long spine precedes the bump, which is [ollowed by the leal-
shaped appendace bearing a short spine, A little black hair at the
base, on he inside of the fare [emora, and a strong spine on the
outer side, in the middle. Fore tibie () contracted at base and
middle, with a few Dbristles on basal half. Posterior femora ap-
parently bare of bristles; posterior tibize with a lew bristles on
apical half.

Wings as in fincta; inner cross-vein distinetly bevond middle
nf diseal cell; two basal cells distinctly separated.

Deseribed from a pair in cop, and an additional & taken at
Shasthanecottah, 12 miles W.N.E. of Quilon, South Tudia, by Dr,
Annandale, 8-xi-08; a o from Rajmahal, Bengal, 5-vii-og [Annan-
dale]; and a o from the Gathwal District, Western Himalavas,
O-v-00).

N.B.—This species is the only ene seen by me in which so
much difference appears in the sexes, and but for Dy, Annandale's
assurance that they were personally taken in cop. by him, 1
should have regarded them as distinct. The species is near
both flava (o ) and coprophila ( 9 ) but may be distingnished from
each by the basal cells being distinetly separate, instead of
united. T know of no species in which the abdominal strong bristles
are present in the & only, yet there is no trace of any in the type
¢ of this species, which specimen is in as equally good condition
as the .

Sepsis dilata, mihi, sp. nov.

? . Bengal. TLong. 2] mm. barely.

Head.—Trons and back of head black; antennm, face, pro-
bosecis and lower part of head, reddish,

Thorax black, two dorso-central hristles, curved inwards at tip.
The twoscutellar bristles rather elose togather, long, somewhat erect
and waved. Sides of thorax, especially towards the front, slightly
dark brown, Sternopleure not white dusted,

Abdomen shining black, with soft hairs only.

Legs.—Fore pair vellow, posterior legs reddish, hind femora
slightly brownish, hind tibiz black, also tipsof tarsi, and hind meta-
tarsi, the latter with a few large spines below at base. Hind libie
distincily dilated on apical half. Middle femora with a bristle in
the middle in front and a row of short stiff hairs below near tip:
muddle tibize with a bristle on inner and on hinder sides towards tip.

.

. Al
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Wings clear, but with a distinetly perceptibile but rather faint
suffusion at tip of second vein.  Inner ¢ross-vein at middle of discal
cell: basal cells distinetly united ; thivd and [fourth veins parallel,

Deseribed [rom one example in the Pusa collection taken at
Pusa, on tobacco. 22-i11-00.

N.B.—The fore femora are somewhat flattened and distorted,
evidently by accident, and it is rather difficult to determine the sex,
but from their apparent depth T believe the specimen to be a o,
No spines or bumps are visible on the fore femora, the tibie of
which are simple. The dilafed hind tibie will easily distinguish
this species from all others kuown from the East.

This species is the only one I have seen which causes any
doubt as to whether to include it in the ** wing spotted " or ** wing
clear ™ division of the genus,  As in some of the speciniens of both
my facla and my fava, the spot becomes much fainter than usual,
thoush always distinetly present, T include the species in the
** wing spotted " division.

Sepsis indica, Wied,

(Nemopoda fusciventris, Big., nom. nud., in Indian
Museum collection.)

Herr Meijere classed this species with the unrecognisable ones
of the older authors. Having identified a good series from South
India to my satisfaction with this species, specimens were sent for
comparison with the type to the Vienna Museum, where they were
kindly confirmed by Herr Handlirsch as correctly named, 1 there-
fore redeseribe it at some lencth from the good series of freshly
captured specimens in the Indian Museum, hecause it must be
taken as the typical form of a group of more or less common
Oriental species; its nearest allies being rufa, Mg., and trivittala,
Big , from which the differenezs are noted in my redescription.
It is evilently widely distributed in the East, and appears in the
Indian Museum from the {ollowing localities :—

Calcutta, 15-xi—xii-06 [Brunclli]; 294v-n7, jo-ix-o07, 8x-07
[Caunier]; Rajmahal (Bengal), 31-vii-o7; Sadiva (Assam); Rungpo
(Sikhim), 1 400 [t.. G-ix-09; Maddathorai, 1g-xi-08, and Pallode,
15-xi-08 (both South India, taken by Dr. Aunandale; at the latter
place he found it swarming on dung). Tinpahar (near Rajmahal,
Bengal), 7-vii-og; Goalbathan, WRast Bengal, g-vii-og. Also in
miy eollection from Calcutta,

Redescription,
(Plate =xiii, figs. g—13.)

o 2. India and the Orient. Long. 3 to nearly 5 mn.

Head —Frons, face and antenne vary from lighting reddish
vellow to nearly black ; second joint of antenne with fairly long
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bristle. Proboscis vellow. Back of head reddish yellow, blackish
towards vertex, some bristles in the centre, hehind,

Thorax normally, wholly reddish yellow, with a broad black
dorsal stripe which wvaries very considerably in width, sometimes
accupving the greater part of the dorsum and being of uniform
width throughout, sometimes reduced to a much narrower stripe,
which narrows still more at the anterior margin, What 1 consider
the typical form are those examples with a fairly wide stripe of
equal width. Sides of thorax with a rather broad greyish white
shimmering band across the sternopleurse, extending narrowly to
the pectoral corners. Beneath this grey shimmer, and shining
through it, the ground colour on this part is in some specimens
black, the sternopleure hearing also in these a small black streak
on each side. towards the front. TFour strong dorso-central bristles.
Two rows of distinct, short bristles extend from them almost
to the anterior margin, the first in cach row (contiguous to the
anterior pair of dorso-central ones) being considerably larger than
the remainder. A third longitudinal row of minute bristles oceurs
in the middle of the dorsum. Scutellum and metanotum reddish
vellow,

Abdomen normally, reddish vellow, more or less irregularly
marked with black, which sometimes occurs as a dorsal stripe,
spmetimes as large spots on the segment, sometimes occupies nearly
the whole abdomen. Third, fourth and fifth segment with four
strong spiny bristles, the two outer ones on the fifth segment being
placed at the sides. Second segment generally with two bunches
of bristly hairs at cach side, the hinder bunch the stronger.
Genitalia reddish yellow, with two strong bristles, rather large and
complicated.

Legs reddish yellow ; fore pair paler, hind tibia dark brown,
and all the tarsi black towards the tips. Fore femora not so
thickened as in many species, lightly pubescent, bearing a peg-like
bump below, in the middle (which bears three or four short
spines), followed by the leaf-shaped appendage. There are ne
strong spines on the fore femora below, but three or four stiff hairs
towards the tips, and two or three spiny bristles above, near
tip. Fore tibiw slightly enlarged just beyond the base, and again
on apical half, which latter bears a row of stiffi very short, spiny
bristles towards the outer side and for the whole leng'h of the apical
half of the tibia. The basal half of the fore tihia is entircly bare of
bristles or spines. Fore metatarsi with two long hlack spines
below at base, and some vellowish red pubescence. Posterior
femora with no conspicuous bristles, but one or two at tip above,
on the middle pair, and a few small ones on hind pair above at
tip. Middle tibie sometimes blackish towards the base, with
three or four insignificant bristles in the neighbourheod of the
middle, one on the outer and two on the hinder side, also
a few at the extreme tip. Hind tibie with normally, two on
hinder side on apical half, and one on outer side just below the
middle.
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Wings clear: fourth longitadinal wvein rather bowed, but
parallel to the third towards tip.

Described from numerous e o and ¢ 2 in the Indian Museum
captured by Dr. Annundale in South India. Other specimens in
the Museum collection, and in mv own from various Oriental
local'ties, agree with the species.  The South India series show all
varieties, were very common on dung, anl were examined and
described soon after capture when in perfect condition.

This species is nearest to friviffata, Bigot, and rufa, Maed.
The former is recognised by the wholly rel-vellow thoracic dorsum,
in conjunction with the very spinv legs. Rufa, Macq., is nearest
to indica, but the fore legs will alwavs at least distinguish the
males. In indica the fore femora are only slightly thickened, there
are no separate strong spines below before the bump, which latter
takes the form of a rather elongated peg, and the fore tibiw are
bare at the base and possess a row of bristles on apical half,

In 7ufa the fore femora are considerably thickened, with two
strong spines just before the bump, which is short, fin-shaped,
with four or five short spines; the fore tibie have a short row of
bristles near the base, the apical half being bare.

Sepsis trivittata, Big.

Males of this species are in the Indian Museum from Margher-
ita (A=sam) : Rangoon, 24-ii-08 [Aunaniale]; Pallode, 15-xi-08,
and Maddathorai, 19-xi-08 [both South India, 4 nnandale]. Inthe
Pusa collection from Pusa, 15-vii-o7.

Sepsis rufa, Macq.

Both sexes in the Indian Museum from Tharbani (Nepal),
27-1i-08 ; Gangtok, Sikhim (6,100 {t.), g-ix-00; Shillong ; Mandalay,
12-iii-08 [dnnandale]; Rangoon, 24-ii-08 '"Amunandale]: Darjiling,
7.000 ft., 28ix-08 [Bruneiti]; Kurseong, 5000 ft., 3—g-vii-o8
[Annandale] ; Caleutta, zo-ii-u7, 17-ix-07, 28-x-07, 27-xi-07 : Puri,
18-i-08 [Annandale|; Bhogaon, 6-x-08 [ Paiva). Katihar (Bengal),
common, 23-—26-ii-09[ Paiva]; Tinpahar (Bengal), 7-vii-og. ‘Taken
also by Mr Howlett at Simla in October 1908, and T have seen
it from Pusa, 2g-v-00.

The dark variety mentioned by Herr Meijere (Ann. Mus, Hung,
iv, 182) with all-black thorax (with or without a more or less
distinct dark red side stripe), second abdominal segment often with
two slightly yellowish marks, dark red-brown frons and posterior
femora often only streaked above with hlack, was ecommon at
Katihar (Purneah District, Bengal), 23—206-iii-09 [Paival. The
males are easily recognised from those of coprophila, Meij., by the
fore femora, but the females of this variety approximate very
closely to those of coprophila. The variety is: smaller than the
typical form.
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Sepsis spectabilis, Meij.

Specimens of bLoth sexes collected by Dr. Annandale at Mad-
dathorai, 18-xi-08, Pallode, 15-xi-08, and Nedumangad, 14-xi-08
(all Travancore, South India), are certainly referable to this
speeies, and agree very well withspecimens named by Meijere, 1
have a 2 in my own collection which I took at Penang, 3—8-
viii-0b ; and two specimens taken by me in Caleutta, 6-x-04 and
6-fii-n5, Tt is a somewhat variable species, as stated by its author.

Sepsis brevicosta, mihi, sp. nov,

ot 9. India. Long. 3 mm.

This species s very closely allied to specfabilis, Meij,, and for
some time I regarded it as a variety of that species, especially as
I had seen no o that I could join with the 2 form. However, a
o captured recently in Calcutta agrees so well that I am con-
strained to believe it to be this species.

The fore femora are not easily seen in the specimen, but they
are fairly strongly thickened on the hasal two-thirds, and bear a
strong spine some distance from the base, a small bump with three
or four strong short spines, and possibly a further spine or two on
the distal portion.

The fore tibiz bear a short row of short spines at the base.
In this species the dorsum of the thorax is much more covered
with short black bristles than in speclabilis; and the sternopleura
alone are blue-grey dusted, instead of this colour being carried for-
ward as in Meijere’s species.

The abdomen is wholly black, except the (usually) reddish
basal portion of the second segment. Another and more striking
peculiarity is the costal vein, which becomes suddenly so [aint as
to appear to terminate abruptly just bevond the second longitudi-
nal vein. In nineteen specimens of true speclabilis examined by me
{including a o and two 2 ¢ sent by Herr Meijere), this latter pecu-
liarity is not present; yet I have seen it occasionally in specimens
of ruefa, Macq., and a tendency to it in two specimens I refer to
the vicinity of my rufipectus. Moreover, the tip of the wing
just below the apparent termination of the costa, is distinetly
whitisli, another character that I have not observed in specla-
hilis.

The two species are about cqual in size, and brevicosta seems
to be generally distributed in India,

The only & I have seen comes from Calcutta, 28-v-o0g.
Females are from Calcutta, 24- -28-iv-09, Shencottah, 25-xi-08
[Amnandale]; Tinpahar, Bengal, 7-vii-og. The Pusa collection
has it from Pusa, 26-xi-08, taken on a manure heap at that place;
also one from Lahore May 1go7. A 2 in my collection was taken
by me in Caleutta, 28-x-04.

,
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Sepsis adjuncta, mihi, sp. nov,
* (Plate xiii, fig. 14.)

o, South India. Long., 3 mm,

This species is very closely allied to Herr Meijere’s recently
described specfabilis, = 2 | from New Guinea and Singapore.  The
distinetly differently formed fore femora separate it; as in my
species, this limb bears on a not very pronounced bump five or
six short but strong black spines, whilst two longer and stronger
spines are situated just before the bump, Meijere only men-
tions two spines, placed on the peg— not bump—and his figure is
quite unlike the foreleg of my species; and on comparison with a -
and two 2 2 (co-types) the species appears distinct.

The middle tibize have some spines on the inner side, and the
middle femora three or four short but distinct spines on the front
side, about the middle. The abdomen possesses a few bristles
towards the side of the second segment, four distinct long bristles
near the posterior edge of both third aud fourth segments, two
on the filth and some bristly hairs on the genitalia, which in
one specimen is almost entirelv concealed,

The thorax bears very distinct short hairs over its entire sur-
face ; they are more numerous than in most species, wherens
Meijere savs his species is nearly bare on the thorax.

In all other respects my species agrees with spectabilis,

Deseribed from two o o taken by Dr. Amnnandale at Pallode,
15-X1-08.

Sepsis brevis, mihi, sp. nov.
{Platex iii, fig. 15.)

o, Central India. Long. 1l mm.

Head wholly reddish vellow, including antennze and proboscis ;
ovelli black. -

Thorax rather broader and deeper than usual. Wholly
reddish vellow, the dorsum with traces of black indistinet marks.
Four dorso-central bristles. Seutellum black on under side.

Abdamen reddish vellow, markad irregularly with black ; third
seement with some bristly hairs on posterior border: fourth and
fifth with a strong spiny bristle towards each side.

Legs wholly reddish vellow, practically to the tips. Fore
femora below with a thick rew of sirong black spines of irregular
bength, and extending nearly the whole length of the femur.
Fore tibize with a short row of strong, short, black spines on inner
side at base. Middle tibise with three bristles behind, in the
middle; one on inner side, in the middle, and a few at tip.
Middle metatarsus with a row of well separated bristles below.
Hind femora with a bristle above, near tip; hind tibize with
bristles as on middle pair; hind tarsi bristly below, the metatarsus
with four strong ones in a row at the base.
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Wings clear; third and fourth veins parallel: inner cross-vein
at middle of discal cell: basal cells united. Halteres reddish brown.
Described from a o in the Pusa collection (typz) and a second
et in the Indian Museum collection (co-type). Both specimens
from Baroda, Central India, taken r1-iv-os,

N.B—This is a well-marked species, distinguishable by its
rather short and thick-set appearance, and easily id=ntified by the
conspicuous row of spines on the fore [emora, which latter are
thickened but without any bumps or peglike protuberances,
The species is in general appearance something ke my fwa, but
will be grouped as a somewhat abuormal one with the indica set of
species, coming nearest to Herr Meijere's fenella!

Sepsis tenella, Meij.

Specimens that I can refer without doubt to this species (& o
only} occur in the Museum collection [rom Sylhet, 15-v-05
[Hall]; Chittagong, 5-viii—21-1x-08 (Hall|; Sukaa (base of Dar-
iilling Hills), 1-vii-o8 [Annandals]; Tinpahar (Bengal), 7-vii-og;
Rajmahal (Bengal), on cowdung, 5-vii-og [ A nnandale]; Trivandrum
(5. India), 12-xi-08 [Aunandale].

Sepsis coprophila, Meij.

The Indian Musenm possesses this species from Darjiling,
g-viii-on; Caleutta, 16-iii-07, s-viii-o¥, 23—3r-x-07; Barrack-
pore (near Calcutta), 1-viii-og; Pallode (3. India), 15-xi-08;
Rangoon, 24-ii-08 ; Mandalay, 1z2-iii-08 [all dunandalc]: Bhogaon
(Benzal), 6—20-viii-o7 and 2-—6-x-08; also Katihar (Purneah
District, Benzal), 23-iii-09, five 2 2 [both Paivi]; Tinpahar (near
Rajmahal, Bengal), three o o, two 2 ¢ | 7-vii-09; Batavia, xi-o-,
and Samarang (Java), i-06 [both [acobson].

In my collection I have it from Peradeniya, Ceylon, xi-oy
| Green).

N.B —The variety mentioned by the author of the species,
with relddish sides to the thorax, bears considerable resemblance
to my fulvolateralis, fiom which, of course, the clear wings sepi-
rate it. In one o the second basal cell is merged in the first,
through the absence of the intervening veinlet; this irrezularity
by the way, occurs occasionally in other species. Thiz form
approsimates closely to the small dark form of rufa, Meq., and the
females are often diffieult to distinzuish,

Sepsis humeralis, mihi, sp. nov.
¢ 2. Simla. Long. 3—3) mm.
Head o —Frons and antennze black ; under side of head
reddish brown, back of head blackish.

Thorax blackish; two dorso-central bristles, Sides blackish,
mesopleura shining black, sternopleura barely dusted. Humeral
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cells and sides of thorax below them, and the whole prothorax
below, red-brown. Scutellum blackish, tip reddish brown.

Abdomen blackish, with a violet tinge: a little reddish at base
of second segment. No strong bristles, but a row of rather longer
hairs on the posterior border of third and fourth segments, the fifth
bearing numerous long hairs. Abdomen rather swollen towards tip;
genitalia concealed, but apparently of large size and complicated
form.

Leas.—Coxze reddish brown, front pair pale vellow towards tips.
Fore femora brownish vellow, bases and tips paler, with a row of
abont 12 strong brisiles below, extending nearly all the length of the
limb, and diminishing in size towards the tip. A single long stiff
hair at the base. Fore tibize pale vellow, with a row of short
black spines on inner side, extendinge well bevond the middle.
Fore metatarsi brown with golden vellow pubescence helow: rest
of fore tarsi black. (Middle legs missing.) Hind femora blackish
brown, pale at tips, with some stiff hairs below ; hind tibie black.

Wings clear; third and fourth longitudinal veins nearly parallel ;
inner cross-vein at three-fifths of the discal cell.

Described from ene perfect e (except for the absence of middle
legs) in the Pusa collection taken by Mr., Howlett at Simla in
October 1608, and a ¢ in my collection from Hongkong, 4-iii-06.
Another ¢ example was taken by Mr. Howlett at Simla in
October 1go8. The face, antenmwe and frons just ahove them are
all reddish brown, the hack of the head vellowish. There are four
dorso-central spines : twostrong bristles on the third, and four on the
fourth abdominal segment. The legs are nearly all vellow, the
middle femora slightly brown; the middle tibize bear a few bristles,
and the hind femora possess no stiff hairs below. I can only presume
the abdeminal bristles have been broken off in the o specimen,
leaving no trace, as the examples are <o similar, and from the same
locality.

N.B.—In a headless specimen in the Indian Museum collection
taken by me at Shanghai, 16-iv-06 (the head was present when I
first identified it with this species), the legs are nearly all vellow as
in the above 2. The specimen also shows the bulged abdomen at
tip, and also has no spines on the abdomen. I cannot, however,
suggest that the spines are a sexual character.

Sepsis nepalensis, mihi, sp. nov.

g. Nepal. Long. 4} mm,

Head —Frons and back of head shining black, mouth black.
Lower part of head vellowish; antennw dull reddizh vellow, third
joint cinercous grey dusted. Face brownish yellow (probably vari-
able), with a slight violet-grey dust along the cheeks; pro-
boscis brownish vellow,

Thorax.—Dorsum dark olive-green, four dorso-central bristles.
Sides shining blue-black, shoulders bright yellow. Sternopleurz
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wholly and conspicuously pale bluish-grey dusted, whilst there is
also a distinct bluish grey narrow line just below the dorsum of
the thorax, passing above the humeral yellow spot, Mesopleura
shining a&nous black ; scutellum with posterior half reddish vellow,
as are also the hind corners of the thoracie dorsum.

Abdomen shining violet-black ; first two segments black, with
some soft hairs towards the sides of the second. Third segment
without spines (? broken off), fourth and fifth with four spines
each, towards posterior border ; some bristles about the tip of the
abdomen. Whole abdomen with soft hairs,

Legs wholly vellow, with a faint indication of browunish on
upper side of hind femora; last three tarsal joints black. Hind
femora with two bristles above, near tip; middle tibie with some
bristles on lower half and at tip; hind tibize with two on outer side
bevond the middle,

Wings clear; inner cross-vein at threefifths of the discal
cell.

Described from a single perfect unique ¢ taken at Nagarkote,
Nepal. Indian Museum collection,

Sepsis bicolor, Wied.
(S. javanica, Meij.)

Wiedemann's description of this species is very briel, but
specimens thus identified by me sent to both Herr Meijere and to
the Vienna Museum have been confirmed as correctly determined :
by the former as identical with his javanica, and by Herr Hand-
lirsch at Vienna as identical with bicolor, W, after comparison with
the type.

This species extends over a considerable region of the Orient,
the Indian Museum possessing it from the following localities :—

Thamaspur, 18-i-08, Benikhola, 17-ii-08, and Sarah, 24-ii-o8
{all Mepal); Sylhet, 20-i1-05, 3—10-v-05 [Hall]; Gangtok, Sikhim,
g-ix-09; Kurseong, 5,000 [t., 35-wvii-08, 10—206-ix-0g; Darjiling,
2-x-08 [ Brunetfi], 6-viii-og; Simla, 7 000 ft., 11-v-08 ; and 10-v-0g on
flowers of white stonecrop ; Naini Tal (6 000 it.), 2-vi-0g. Caleutta,
2-viii—12-ix; (occurs '’ ﬁitlight”} Rangoon, 24-ii-08 [all Annandale] ;
Bhogaon, 6-x-08, Katihar (Bengal), 23-iii-og [Paiva]; Tinpahar
(Bengal), 7-vii-og; Rajmahal (Bengal), 5-vii-og [dnnandale]. On
board launch (at light), Mud Point, Hooghly R. [ Jenfkins).

Dr. Annandale found both sexes common in South India
during November 1908, the localities being Shasthancottah, 1
Trivandrum, Pallode, Tenmalai and Maddathorai (all Travancore
State). Amongst these, several specimens of both sexes show
traces of reddish colour on the sides of the thorax, this variation #
being mentioned by Herr Meijere in his description of javanica.

In the Pusa collection it figures from Pusa, ii and 7-xii-08; also
from the outskirts of Calcutta, 13-iii-o8.
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Sepsis pubipes, mihi, sp. nov,
(Plate xiif, figs. 16—18.)

. Nepal and Sikhim. Long, 24—3 mm,

Head shining black, antennse reddish.

Thorax blackish ; four dorso-central bristles, Sternopleura dis-
tinctly grey dusted, the grey dust extending forwards narrowly,
and hindwards more broadly., Scutellum and metanotum shin-
ing black.

Abdomen shining violet-black, with soft pubescence, under side
occasionally a little pale.  Second segment somewhat elongated and
contracted a little at tip. Dorsum apparently without prominent
strong bristles, but there are two on the large, black genitalia,
which are more conspicuous in some specimens than in others,

Legs vellow, with soft black hairs. Hind femora and tarsi
tips brown. TFore femora somewhat considerably enlarged below,
with three small spines on a bump placed about the middle, and
iour long spines in a row towards the tip, and verging round some-
what towards the outer side of the [emur. Tore tibize swollen
on lower side about the middle and again towards the tip, bearing
four long spines between the hase and the first swelling (verging
round somewhat towards the inner side), and several smaller ones
on the second swelling. Fore tarsi with bristly hair below,

Femora without bristles. Middle tibiae with rather close rows
of long black bristly stiff hairs on inner side, which contain also a
row of a few strong bristles; the outer sides of this pair of tibiwe
being quite bare. Middle metatarsi with four rows of stout bris-
tles placed on the outer, inner, front and hinder sides respectively,
those on the front side being the strongest; rest of tarsus with
bristly hair below,

Hind tibiz covered with rather close black hairs except on the
inner side: hind metatarsus with a single row of long stiff bristles
below, a row of much smaller ones on the outer side, and a fringe
of very short golden pubescence below; rest of tarsus with short
bristles below,

Wings clear; inner cross-vein at about two-fifths of the discal
cell; third and fourth veins parallel.

Deseribed [rom four & = inthe Indian Museum collection taken
at Thamaspur, Nepal, 18—20-ii-08, and one = from Shamdang,
Sikhim (3,000 {t.}, 7-ix-00.

N.B.—The most distinct species of any described here, for
although it is of normal appearance, the thick bristly hair on
the posterior legs will distinguish it at once from all others known
to me.

Sepsis fasciculata, mihi, sp. nov.
¢ . Ceylon; Calcutta, Long. 2} mm.

Head —Frons shining black, with a pair of edditional bristles,
placed midway between those springing from amid the ocelli, and



3066 Records of the Indian Musewn, _ [Vor, I,

the antenme, and situated at the extreme edge of the frons,
touching the eyes. Face black, with a perpendicular reddish stripe
just below the antennge, which are reddish, with the upper side a
little blackish. Under side and the rather bristly proboscis reddish,
Back of head shining black.

Thorax blackish (posterior part of dorsum injured by the
pin), apparently four dorso-central bristles. Sternopleura _grey
dusted only above ; mesopleura shining black; scutellum blackish,

Abdosen shining hlack. Second segment with several strong
bristly hairs towards sidés; third and fourth with the usual pair
each, which are hardly larger than the bustly hairs which are scat-
tered over the whole dorsum, intermixed with hairs of various
lengths,

CGienitalia shining brownish black ; very large, conspicuous and
of peculiar shape, elongated, thick, with two long palp-like organs at
the tip; with two stiff bristles at the extreme base above, and with
generally scattered hairs. The jourth abdominal segment is drawn
oted below and carrics a bunch of long, cilialed filaments

Legs mainly vellow. Fore femora only slightly enlarged
below on basal half, where is placed a stiff long bristle, followed
by a strong spine. In the middle of the under side is another
strong spine followed by a much wider, shorter and slightly curved
one, The fore filie are narrow for the basal hall and then suddenly
widened o double their width, A single spine 1s placed on the
inner side of the basal half: the rest of the tibia bearing (with the
fore femora) short hairs, as is the case with all the legs.

Posterior femora without spines or strong bristles, the apical
half mainly blackish. Posterior tibie mainly blackish, without
spines, even at tips. All the tarsi blackish towards tips, with a
row of short, strong bristles below. intermixed on all the tarsi
with short, thick, golden vellow pubescence below, the hind pair
bearing also a pair of small spines at the hasz, below,

Wings clear : inner cross-vein at only just bevond middle of
discal cell”

Described from two o o one {(now the type) is in my own
collection sent me by Mr, E. E. Green from Cevlon; the other was
in the Indian Museum collection from Caleutta, 16-vi-o7, but was
accidentally destroved.

Sepsis viduata, Thoms.
Nemopoda formictodes, Biz,, nom. nud,, in Indian Museum.

This species is commonly distributed over the Fast, but
appears more rarely in the hills,

Locs.—Sukna (E. Himalavas, 500 it.), 1-vii-o8 | Annandale];
Berhampur (Bengal), 1-i-08 [Lloyd]; Calcutta, 29-v-07, 10-viii—
3I-x; Maddathorai, 18-xi-08, and Pallode, 15-xi-08 [Annandale];
Rangoon, 25-1i-08 [A nnandale]; Margherita (Assam), Batavia, x-07
[facobson]. The above localities are represented in the Indian
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Museum, whilst T have taken it mvself at Rangoon, 18-viii-ob,
Manila, 13-iii-06, Soerabava (Java) and Mussoorie, these being in
my own collection. Thomson recorded it from China.

It is an easily recognised species, from its larger size (5—6
mm.}, dull black colour, the abdomen bearing whitish cross-hands
its whole appearance resembling that of an ant.

Enicita annulipes, Meig,

This common European species is quite common at most of
the Himalayan hill stations, but it does not appear to frequent
the plains except occasionally close to the base of the Himalayas,

Locs.—Simla (7,000 it.), 24-iv-07, 6-v-07, 12-v-08 [Annandale) -
Phagu (Simla District, 8,700 It.), 3-v-07, & ¢ in cop. [dunan-
dale]; Kufri (8,000 ft., Simla District), 11-v-0g [Annandale];
Darjiling (5,000 ft.), 26-ix—1-x-08 [Bruneiti]; (7,000 ft.), 7-viii-oq,
cominon ; Kurseong, 4-vii-o8 [dunandale]; Mussoorie, 20—2-V-05
| Brumetfi]; Kichha (plains of Naini Tal District), 4-iv-og; Pashoke
(2,200 ft ), 5-ix-09, and Gangtok (6,100 f{t.), g-ix-09 (both Sikhim) -
Shillong ; Siliguri (base of Darjiling Hills), 18—zo0-vii-07. Manipur
(Assam, 6 400 ft.), vii-08, two pairs in cop, [Pettiercw).

I have not seen any specimen from the plains, except the
single one from Siliguri and one from Kichha, which places, it will
he noted, ate at the foot of the hills,

NENMOFPODA, R. Desv.

Of this genus I have not seen a specimen from the Orient,
A species has been described by Bigot (refroneiala, Ann. Soc, Ent.
Fr,, 1886, p. 391) from Celebes, but there is no certainty of it be-
longing to Nemopoda, although van der Wulp's Catalogue has it
under that genus. Three *‘ species” of Nemapoda by Bigot figure
in the Indian Museum collection all as #toming nuda. These are
N, fusciveniris '’ which is certainly S. indica, W.: ““ N, formicio-
des” which is S. viduata, Thoms,; and ** pallipes,” which is too
damaged to recognise. The last being a female, its real senus
cannot be ascertained.

PIOPHILA, Fln.

A ¢ specimen taken by D1'.“.*‘Lun.'mf!alc at Calcutta, 15-vii-o8,
and another at Kurseong, ¢-vii-08, agree perfectly with Herr
Meijere's redescription of P. ruficornis. v. Waulp.

A second specimen also in the Indian Museum is a «
and differs from ruficernis by the whole face and under side of the
head being yellow; morcover the front tarsi are not dilated.
The scutellum bears four spines as in typical ruficornis but the
bristles on the thorax are too damaged to describe with certainty.
I have named it as a var. (favifacics) of ruficornis, and am not sure
that it is not a distinct species. Taken in Calcutta, I7-iv-o7.

Van der Wulp's measurement was 2 mm., my variety is 2},
the Calcutta specimen above mentioned, 3}.
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Saltella setigera, mihi, sp. nov.
(Plate xiii, lig, 10.)

o . South Imdia. Long. 4f mm,

Head.—Frons, vertex and antennme orange-red; [rons with
two broad, darker oval brownish marks in the shapz of a V. Ocelli
triangle blackish, with two small proclinate bristles. A small
bristle on each side; in the middle of the [rons close to the eye
margin,  Lower part of head, and proboscis vellowish ; latter with
some stifi hairs: mouth border with a row of stiff hairs on each
side,

Thorax tawny orange., Dorsum with a broad black stripe
oceupving one-third of the entire width. The dorsum is covered
rather freely with small black spines, which form [our rows
on the part occupied by the black stripe, and form a rather broad
irregular oval around the black part. There are also numerous
similar short spines on the humeral region; two large ones
gach side in front of the wing, and a pair of large strong dorso-
central ones, near the posterior border ; also two strong ones on the
posterior corner of the dorsum, on the edges. Manyv small ones
are intermixed with the general plan of distribution.

Scutellum bright (but not at all shining) orange-red, with a
strong spine each side at the base and two apical ones, close
together, directed horizontally backwards.

Abdonien Nat, normal; shining orange-vellow; major part
of dotrsum except at base and tip, black, shining, nearly bare.
Numerous small hairs on each side of the basal sezment, which
appears somewhat long, a fan-shaped row towards the side near
the posterior border, and a few very small ones scattered over
the dorsum and sides of the whole abdomen, A fairly stiff bristle
at the extreme edge, on each side of the second, third and
fourth segments, and two diverging ones at the abdomen tip.
Genital apparatus large, yvellow, softly hairy, curved under tip of
abdomen, with small black spines at its tip.

Legs orange-vellow, wholly covered, moderately thickly, with
short black bristly hairs; tibize slichtly darker ; metatarsi vellowish
white; rest of tarsi black; onychia brownish grev with a white
fringe. Coxme bare, except for two strong bristles and several very
small ones all near the tip. Fore femora thickened on basal two-
thirds, with six strong spines on upper side, six shorter strong ones
below, in the centre, placed a little towards the inner side. On
the outer side of this row is another row of eight or nine some-
what smaller ones and on the inner side of the femur is a single
one, just above the centre lower row, On the fore tibizis a long
row (extending from just beyond the base to the extreme tip) of
strong very short spines, about twenty in nmumber. On the middle
femora, a long row on the front and lower side: on the middle
tibize, a row of smaller ones on the outer. and a row of strong
ones on the hinder side, a shorter row of strong ones on the inner
side; also a circlet of strong but net long ones at tip. On the

| ;i
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hind femora a row of long ones on upper side, placed on the distal
two-thirds, and a row of about six on the lower side near the tip.
On the hind tibize there are no strong ones, but the bristly hait
15 arranged in several longitudinal rows. Metatarsi with long,
rather soft, pale vellow hair below, posterior pairs with two rows
of black spines below, In addition, the whole of the metatarsi
have irregular, small stiff black hairs.

Wings very pale vellowish grev. Two short rows of minute
black spines at the base. Veins vellow : halteres orange-yellow,

Deseribed from a single perfect o in the Indian Museum
collection taken by Dr. Annandale, r4-xi-08, at Nedwnangad, near
Trivandrum, Travancore State, South India.

Saltella metatarsalis, mihi, sp. nov.

9. Bengal. Long. 3} mm.

Head —Top of head dark shining brownish red, more or less
blackish in parts. Face, mouth and lower part of head vellowish,
a little more brownish behind. Ocelli flat on the surface with
two diverging hairs between them. Antenna vellow, microscopi-
cally pubescent; arista, basal hall vellow, thickened, remainder
forming a black bristle ; second joint of antennse with a short
bristle. Proboscis vellow, pubescent ; oral orifice with two stiff
short, curved hristles each side, with a row of several hairs below
them.

Thorax mainly reddish vellow ; dorsum, except extreme edges,
wholly dull black, with some wvery short bristles, apparently
irregularly placed. Humeral regions with several short black
bristles, followed by a row of four strong ones from the shoulder to
bevond the base of the wings—all these placed just below the
dorsum. Two bristles near posterior corners, Apparently only
one pair of strong dorso-central bristles, possibly a smaller front
pair (thorax in both specimens slightly damaged). Scutellum con-
spicuously orange-red, two basal bristles placed near the edge, and
two apical ones close together directed horizontally backwards,

Abdonmen flat, normal, practically bare, shining black, except
tip, which is whitish on under side.

Legs. —Fore coxme yellowish ; posterior coxae brownish, base of
femora brownish vellow. Remainder of legs black, except all the
metatarsi which are pale yvellowish white. All the legs rather closely
beset with black hairs and short bristles: in addition to which
there is a row of stronger bristles on the upper and lower sides
of the fore femora, the lower side of the middle femora, and a
double row of short bristles below the hind tarsi. The posterior
tibize are rather thickened towards the ends and bear in that
part a-few stronger bristles,

Wings clear ; veins and halteres vellow.

Described from two examples in the Indian Museum collection,
taken at Tinpahar (near Rajmahal, Bengal), 7-vii-09, by Dr.

Annandale.
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REVISED LIST OF THE ORIENTAI SPECIES OF
SEPSIS.

A. Wing with a spot at the fip.

cynipsea, L., 1761. F. Suec.
[oc.—Himalayas, Nepal,
modesta, Meij., 1006, Ann, Mus. Hung., iv, 172, & 2.
Loc.—Cevlon : Western India.
himalayensis, mihi, sp. nov., & ¢ ; plate xiii, figs. 1, 2.
I,oc.—Darjiling,
similis, mihi, sp. nov, o,
I.oc.—Darjiling.
cufibasis, mihi, sp. nov., .
var. safor, mihi, o.
var. obsciripes, mili,
Loc.—Darjiling (typical form and both varieties).
fulvolateralis, mihi, sp. nov., .
Loc.—Himalayas.
violacea, Meig,
Loc.—Shanghai.
apicalis, Meij., rgo6. Ann. Mus, Hung., iv, 168, o ¢, pl. i,
fore leg o .
Loc.—Papua (Astrolabe Bay, Paumomu-Fluss, Moroka).
limbata, Meij., 1906. Ann. Mus. Hung., iv, 59, & ¢, pL. 11, 2,
fore leg o

L.oc.—Papua (Paumomu-Fluss, Moroka).
basifera, Wik., 1859. Pr. Linn. So. Lond., iii, 124, o 2.
Meij., Ann. Mus. Hung., iv, 170, &, pl.ii, 3 (wing), 4 (middle
metatarsus), o . " 3
Loc.—Amboina, Aru Islands, Papua (Paumomu-Fluss). e
flava, mihi, sp. nov., o ; pl. xiii, 4 (foreleg, &), 5 (hind leg, o ).
Loc.—India (Bengal, Orissa).
rufipectus, mihi, sp. nov., o.
Loc.—West Bengal,
tincta, mihi, sp. nov., & 2 ; pl. xiii, 6 (fore leg, ), 7 (tip of o
abdomen).
Loc.—India, Himalavas, Bengal, Orissa, South India.
[ineatipes, mihi, sp. nov., o. i

Loc.—Darjiling.

dissimilis, mihi, sp. vov., o 2 ; pl. xiii, 8 (fore leg, = ).
Loc.—South India (Quilon).

dilata, mihi, sp. nov. {7 & ).
[.oc.—Bengal

fascipes, Wik., 1860. Pr. Linn. Se. Lond., iv, 163, ¢ .
Loc.—Macassar,

linearis, Wilk,, 1849. List. Inpt. Brit. Mus., iv, g8, . 2
Log¢.—Philippines.

monostigma, Thoms., 1868, Eugene Resa, Dipt., 587, .
Loc.—China.
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B. Wing entively clear.

indica, Wied., 1830, Auss. Zweill,, ii, 467; pl. xiii, 9—12 (thorax
vars.), 13 (fore leg, o).
Loc.—India; Calcutta, Bengal, South India, Assam.
trivittata, Big., 1886. Ann. So. Ent. Fr., 385,
Loc¢.—Bengal, South India, Assam, Rangoon.
rufa, Macq., 1850, Dipt. Exot. Supp., iv, 269, ¢,
Meij., Ann. Mus, Hung,, iv, 170, of 2, and notes,
Loc.—Nepal, Assam, Himalayas, Bengal, Orissa, Bombay,
Rangoon, Papua. Also Egvpt, from whence originally
deseribed. :
spectabilis, Meij., 1906. Ann. Mus. Hung.. iv, 170, & ¢, pl. ii,
10 (fore leg, o). :
Loc.—Singapore, Papua (Stephansort), South India.
brevicosta, mihi, sp. nov,, o § .
Loc.—Bengal, Punjab, South India,
adjuncta, mihi, sp. nov., - ; pl. xiii, 14 (fore leg, ).
Loc.—South India.
brevis, mili, sp. nov., o ; pl. xiii, 15 (fore leg, o).
Loc.—Central India.
tenella, Meij., 1906. Ann. Mus, Hung,, iv, 183, o et (?) 2, pl. ii,
rz (fore leg, o).
Loc.—Singgpore, Sylhet, Chittagong, base of Darjiling
Hills (Sukna, 500 ft.), Bengal, South India.
coprophila, Meij., 1906, Ann. Mus, Hung, iv, 178, o ¢, pl. ii, 10
(fore leg, o )
[Loc.—Singapore, Papua (Stephansort), South India, Calcutta,
Bengal, Ceyvlon, Rangoon,
bumeralis, mihi, sp. nov., o .
Loc.—Simla, ? Shanghai.
nepalensis, mihi, sp. nov., 2.
Loc.—Nepal.
bicolor, Wied., 1830. Auss. Zweifl., ii, 468.
javanica, Meij., 19o4. Bijd. Dierk., xviii, 107, pl. viii, 18
ffore leg, o )
#dyy  Meij., 7906, Ann. Mus. Hung,, iv
(fore leg, & ).
Loc.—Java, Papua, Rangoon, Colombo, South India,
Bengal, Darjiling, Svihet, Nepal, Naini Tal. Also China,
from whence originally described,

184, o 2, pl. ii, 13

N.B.—Herr Meijere's two diagrams of the fore leg do not agree.
Specimens identified by me agree with his second figure.

decipiens, Meij., rgob. Ann. Mus. Hung., iv, 177, ~. pl. ii, 9
{fore leg, o).
Loc.—Papua (Stephansort).
beckeri, Meij., 1g06. Loc. cit., 185,0 2, pl. ii, 14 (fore leg, & ).
Loc.—Bombay, Singapore.
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pubipes, mihi, sp. nov., o; pl. xiil, 16: 17, 18 (fore, middle,
hind legs, @ ).
I.oc.—Nepal.
fasciculata, mihi, sp. nov., .
Loc.—Ceylon, Calentta.
viduata, Thoms,, 1868, Eugene Resa, 587.
Loc.—China, Assam, Fastern Himalayas, Bengal, Calcutta,
South India, Rangoon, Batavia, Manila.

N.B.—Iun addition to the above, all of which appear to be
distinct species, the following have been described. the descrip-
tions being too brief or too weak for identification.

S. nitens, Wied., 1824. Analec, Eut., 57, and (1830) Auss
Zweill., ii, 467.
Loc.—China,

N.B.—This is, according to Handlirsch (who kindly compared
a specimen with the type), quite distinct from both typical
hicolor, Wied. (favanica, Meij.), and the red variety of bicolor,
with which I had thought it might have been identical.

S. lateralis, Wied., 1830. Auss. Zweifl., ii, 468.
I.oc.—China.

N.B.—A specimen in indifferent condition in the Indian Museum
collection, incorrectly determined by Bigot as this species,
is my brevicosia. An example of my brevicosfa, sent to the
Vienna Museum, and kindly compared by Herr Handlirsch
with Wiedemann's type, was returned as certainly distinet
from that author’s species,

5. complicata, Wied., 1830. Auss. Zweifl., ii, 468.
Loc.—China.

S. testacea, Wlk., 1860. Pr. Linn. So. Lond,, iv, 163; o 2.
l.oc. —Macassar. :

S. frontalis, Wlk., 186n. Loc. cit,, iv, 163, o 2.
I.oc.—Macassar.

N.B —In this species Walker describes the o as black, and the
¢ as with a vellow thorax and black abdomen. This is
the only instance to my knowledge in which the sexes differ
in colour, with the exception of my new species dissimilis, in
which, however, the colours are reversed.

S. revocans, Wlk., 1860. Loc. cit., iv, 163, 2 . .
Loc.—Macassar, Philippines.

N.E.—As in none of these six descriptions is any mention
made of a wing spot, the presumption is that they will all
fall in the ‘‘ wing clear " division of the genus.

-
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EXPLANATION OF PLATE XIIIL.

fisis Mmalavensts, Brunetti, fore leg, o.

X & wing spot.

. punction, 1'ab,, fove leg, &.
. flava, Brunetti, fore leg, .

hind lez, o .

cfineta, Brunetti, fore leg, o .

tip of ¢ ahdomen,

i (N

. disstiniles, Brunetti, fore leg, o .
. tndica, Wied,, thorax.
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s & fore lex, & .
adjincia, Brunetti, fore leg, o.
brevis, Brunetti, fore leg, .
piebipes, Brunetti, [ore leg, .
middle leg, o.
hind leg, .

A B

1g.—Sallelia seligera, Brunetti, fore leg, o
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XXVIII. A NEW SPECIES OF FREDERI-
CELLA FROM INDIAN LAKES,

By N. Awxwmawparg, D.Sc., Swperintendent, Indian Museum.

Fredericella indica, sp. nov.

Zoariwm delicate, branching sparselv, recumbent or with
upright (or rather dependent), lax branches consisting of two o
three zoacia only,

Zowcta very slender, distinetly but slightly emarginate at the
tip, with a strong furrowed keel running along the dorsal surface
from the emargination ; the external surface minutely roughened,
sometimes with small sand grains adherent to it, practically colour-
less but imperfectly transparent.

Lophophore bearing about twenty tentacles, which are of mod-
erate length and very slender ; the web at their base very narrow,

Alimentary canal elongated and slender, practically colourless.

Statoblast of Fredericella fudica {upper surface). = 120,

Statoblast variable in shape and size but as a rule broadly oval,
sometimes kidney-shaped, surrounded by a stout chitinous ring and
smooth on the surface of the lower valve ; the upper valve covered
with minute prominences the base of which is somewhat star-shaped

h and the apex rounded. The prominences sometimes cover the
whole surface almost uniformly but are sometimes sparser in the
: middle than towards the edges.

Habitat—Western India; under stones in Tgatpuri lake,
Western Ghats, Bombay Presidency, and on lower surface of leaves
of water-plants in 'Shasthancottah lake, Travancore; at both
places taken by myself in November,

The most definite character in which this species differs from

e I, sultana is the ornamentation of the statoblast, but there also
appear to be differences in the structure of the zocecium and the
lophophore. From F. fanganvike, of which the statoblasts are
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unknowu, it differs in having emarginate zocecia with a well-defined
furrowed keel and in not being thickly encrusted with compara-
tively large sand grains,

At Shasthancottal the zoarimn was found entangled with that
of a delicate form of Plimalella fruficosa which closely resembled
it externally. With a little care, however, it was found possible
to disentangle the two species, The point is important as tending
to explain Jullien's! belief that Fredericella is merely an abnormal
form of Plumatella, and in this connection I may state that in
Scotland I have found a statoblast of Phematells adhering to and
partially embedded in the ectocyst of Fredericella.

Fredericella has not hitherto been recorded from the Oriental
Region, although F. suftana is said to occur in Australia as well as
in Europe and North America.

U Buil. Soc, Zool. France, vol, x, p. 121 (18g3).

&



XXIX. DIAGNOSES OF NEW SPECIES
AND VARIETIES OF FRESHWATER
CRABS,

By A, Arcock, F.R.S.
No. 4.

Genus Paratelphusa, Edw.
(Type: P, iridentala, Edw.)
Subgenus Paratelphusa.
Paratelphusa (Paratelphusa) trilobata, sp. nov.

Differs from P. spinigera only in the following particulars :—

The carapace is flatter, and the ** cervical groove '’ is broader :
its antero-lateral border on either side is produced between the
external-orbital and lateral-epibranchial spines into a broad and
very prominent, laminar lobe.

The subterminal spine on the upper border of the arm is blunt
and coarse.

From Sibsagar, Assam : a single adult female,

Paratelphusa (Paratelphusa) banfordi, sp. nov.

This is an aberrant member of the subgenus, having no spines
or lobes between the external-orbital and lateral-epibranchial tooth,
and no spine on the upper border of the arm. It is, however, closely
related to P. spinigera,

It has much the appearance of P. spinigera except that its
carapace is flatter ; but is distinguished from that and every other
Indian species but one in the form of the fingers, which have broad,
blunt, ** spooned '' tips.

It has nothing to do with Paratelphusa spinescens, Calman,
which has spiny antero-lateral borders and is not a Paratelphusa
at all since it has the simple mandibular palp of Pofamon.

From various places in Baluchistan : ro males, 1o females.

Paratelphusa (Paratelphusa) grayi, sp. nov.

This is very close indeed to P. simensis, from which it differs

only in the following particulars :— 4
The ‘' cervical groove '’ is distinct, and in places is almost
deep: the front shows no trace of division into two lobes : the teeth
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of the antero-lateral borders are not so sharp. The merus of the
external maxillipeds is longer.

The abdomen of the adult male is even more decidedly hour-
glass-shaped than in P. sinensis, the fifth segment being a long
tapering joint, and the long sixth segment being narrower at its
proximal end than in P, sinensis.

From Moung Sal, Makhok River : 13 males, 15 females.

Subgenus Barytelphusa.

(Type: Paratelphusa jacquemontii (Rathbun) = ‘' Telphusa
indica ' of many authors.)

Paralelphusa (Barvielphusa) lamellifrons, sp. nov.

Very closely related to ** Telpliusa indica,’’ from which it may
be recognised by the following characters :—

The carapace is longer, and the ends of the wings of the
** cervical groove "' are broad, superficial and vague,

The front is a very prominent, hardly-deflexed lamella,

The distance between the tip of the external orbital tooth and
the base of the epibranchial spine forms half the antero-lateral border
of the carapace,

The epigastric portion of the continuous post-orbital crest is as
thin as the true post-orbital portion ; the outer end of the crest forms
a prominent, but undetached, lobe, and the edge of the whole crest
is elegantly crenulate,

From Travancore : 1 adult female, 1 young female,

Paratelplhusa (Barvielphusa) edentuia, Alcock.

I have already mentioned this species as a variety of ** Pofamon
fugubre.”” At that time, although T knew that the terminal joint
of the mandibular palp was bifurcate in '* Polamon 'wgubre "'
= Telphusa lugubeis, Wood-Mason), I did not realize that the
mandible was going to be so destructive to the established nomencla-
ture, and that Telphusa lugubris, Wood-Mason, belongs to the
present subgenus of Paralelphusa,

Paratelplusa (Barylelphusa) napea, Alcock,

This has also been mentioned as a species of Pofamon allied to
** Potamon lugulre "' (Wood-Mason). It s very closely related
to Paratelphusa (Barvtelplusa) lugubre (Wood-Mason),

Paratelphusa (Barytelphusa) pulvinata, sp. nov.

This species is distinguished from everything in the subgenus (1)
by the carapace, which is subcylindrical, with the cervical groove
running in a long and comparatively narrow loop, as in Gecarcinucus,
and (2) by the long, narrow, sixth abdominal segment of the adult
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male—the greatest breadth of this segment is barely two-thirds of
its length,
From Coorg and from Ootacamund ; 6 males, 2 females,

Paralelphusa (Barytelphusa) pollicaris, sp. nov.

Although this species comes from South India its closest relative
is the Fastern Himalavan P, lugubris (Wood-Mason), As in the
type of that species the carapace is flittish and about half of its an-
tero-lateral borders lie in front of the lateral epibranchial spine,

The cervical groove is very deep and broad, and runs wide, toa
point behind the much-retreated lateral epibranchial denticle.

The epigastric and post-orbital crests form one strong, nearly
straight ridge, which runs, on either side, from the mesozastric
furrow obliquely into the lateral epibranchial denticle,

The fingers are peculiarly broad, particularly the fixed finger.

From South India, probally Travancore: 3 males and 3 females,
adult, and 6 non-adualts of small size,

Subgenus Phricotelphusa (Type: Telphusa callianira, de Man).
Yaratelphusa (Phricotelphusa) campestris, sp, nov,

Singular to tell, this species, from Barnagore near Calcutta, is
50 closely related to P. gageii from an elevation of about 5,000
feet in the Eastern Himalayas that, having only a single (male)
individual to examine, T almost hesitate to separate it.

It resembles a P. gageit that has been holy-stoned, the epigas-
tric crests being, not distinct elevations, but mere eroded patches :
the post-orbital crests being low, blunt, and faint ; and the lateral
epibranchial tooth being entirely ahbsent,

The carapace is more convex, and the antero-lateral borders are
blunt and ill defined. ‘The colour is greenish vellow. In the single
specimen—an adult male with a carapace §ths of an inch long and
#ths broad—the exopodite of the external maxillipeds has no trace
of a flagellum,

Subgenus Liotelphusa (Tvype: Telphusa levis, Wood-Mason).
Paralelphusa (Liotelphusa) levis (Wood-Mason) var. guadrala,

Wood-Mason did not separate this variety, but to me it seems
worthy of recognition,

The carapace is almost square, and its length is seven-eighths
its greatest breadth. The *' cervical groove "' is hard to make out
in any part of its course. The outer orbital angle and the lateral
epibranchial tooth are more prominent than in the type of P. levis,
The antero-lateral borders of the carapace, under a lens, are sub-
cristiform. The epigastric crests, such as they are, are not so
plainly continuous with the post-orbital crests, and the latter are
almost sharp in their outer half,

From the Naga and Khasi Hills and from Assam: 19 males,

25 females,
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Paratelphusa (Liotelplitesa) austrine, sp, nov,

This species from South India is close to P, levis, but is easily
distinguished by the form of the front and of the male abdomen,

The free edge of the front proper is quite distinet and separate
from the antennular edee of the front, as it is in P, bvdrodronis
(Herbst).

The three terminal seements of the male abdomen are much
contracted ; the sixth sepment is narrow and has parallel sides, and
its lenrth exceeds its maximum breadth,

Subgenus Globitelphusa (Type: Paratelphusa bakeri).
Paratelphusa (Glolitelplusa) bakeri, sp. nov,

Carapace broad, subevlindrical, with the regions barely dis-
tinguishable, the cervical groove heing distinet only where it hounds
the mesogastric area posteriorly.

Front broad, square-cut, almost vertically deflexed.

External orbital angle and lateral epibranchial denticle insignifi-
cant.

Epigastric crests just recognizable, post-orbital crests more
distinct but still not conspicuous.

Length. of 6th abdominal segment just equal to its dnt:!.l
breadth : 7th segment very much ]Dn"c than broad.

Mandibular palp as in P. tridenfata, Edw. Exopodite of exter-
nal maxillipeds pointed, hairy, Jmu—ﬂagellatc. Exopodite of 1st
and znd maxillipeds with a vestigial flagellum.

Chelipeds unequal. Legs rather slender,

Chiefly from Ganjam in North Cachar : 10 males, 8 females,

Parafelphusa (Globitelphusa) bakeri var. cylindrus.

The cylindrical or barrel-like carapace has the branchial regions
independently inflated in this wariety. The epigastric crests are
more distinet, and the post-orbital crests are less distinct, than in
the type.

From the Naga Hills and from Assam: g males, 1 female,

Paratelphusa (Globitelphusa) pistorica, sp. nov.

P, pistorica is like P. bakeri var. cylindrus in form, It differs
in having the side walls of the carapace rugose, and in having the
exopodites of the 1st and 2nd maxillipeds Hagellate: there may be a
papillary vestige of a flagellum on those of the external maxillipeds.

From Assam and Cachar ; 8 males, 7 females.

The three following species have a squarish and flattish carapace
quite unlike the broad cylindrical carapace of the three previous
species ; but as the epigastric and post-orbital crests and the lateral
epibranchial spine are all insignificant, and the cervical groove
is indistinct, and the exopodite of the external maxillipeds is
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uon-flagellate, I include them in the subgenus Celodited ploesa - all
three are very small species and come from Mahableshwar,

Paratelphnsa (Clobitelphusa) gubernatoris, sp, nov,

Carapace flat, square; ** cervical groove ' reduced to a fine cres-
cent bounding the mesogastric area posteriorly,

Front broad, square, strongly deflexed.  Epigastric crests jusi
distinguishable : post-orbital crests distinet only at their outer end,

Three terminal segments of male abdomen much contracted
in the 6th segment the distal breadth slightly exceeds the proximal
breadth and equals the length.

Mandibular palp as in P. {ridentata, Edw. Chelipeds unequal :
tips of fingers pointed. Legs long, none of the joints particularly
hirsute,

From Mahableshwar : 35 males, 22 females.

Paratelphusa (Globitelplunesa) pilosipes, sp. nov.

Very like P, gubernatoris, but the epigastric and post-orbital
crests can be imagined rather than discerned, and the lateral epi-
branchial tooth may be altogether absent. The antennal flagellum
is vestigial. The finger-tips are broad, blunt, and spooned. The
dactyli of the legs are short and clumsy and are thickly clothed with
tufts of bristles,

From Mahableshwar : 5 males.

The question naturally arises: is this a second form of the
male of P. gubernaforis ?

Paratelphusa (Globitelplissa) fronto, sp. nov.

Much like P. gubernatoris and pilosipes, but the carapace is
convex. Frout of the adult immensely broad, half the maximum
breadth of the carapace. TLateral epibranchial tooth distinet, very
near the angle of the orbit. Epigastric and post-orbital crests very
indistinct. Fifth segment of male abdomen very narrow, its length
equal to its distal breadth : sixth segment also very narrow, its
length considerably exceeds its distal breadth which is greater than
its proximal hreadth : seventh segment much longer than broad.
Antennal flagellum much impacted and contracted : antennal flagel-
lum absent. Chelipeds unequal: fingers pointed, Legs studded
all aver with tufts of long, coarse bristles.

From Mahableshwar : 23 males, 6 females.

Genus Gecarcinucus, Edw. .

In this genus the front is a long, narrow, greatly deflexed lobe,
hardly wider than the orbit: the dactyli of the crawling legs are
slender. In other respects it agrees with Parafelphusa ; and it is
doubtful whether the two genera are really distinct. P,
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Subgenus Gecarcinucus (Type : G. jacquemontii, Edw.).

In this subgenus the lower outer corner of the orbit forms a
gutter-like recess and there is no trace of a lateral epibranchial
denticle,

Gecarcinuens (Geecarcinucus) edwardsi, Wood-Mason, sp. nov.

Differs from (. jacguemontii in that the sides of the front are
convergent, and the finger-cleft and the neighbouring part of the
inner surface of the palhmn are covered with a thick, shaggy mat of
hair,

From Khandalla: one male,

Subgenus Cylindrotelphusa (Type : Gecarcinucus steniops).

Carapace and front as in Geearcinucus, but the orhit is of the
usual form and there is a small lateral epibranchial denticle,

Gecarcinncus (Cvlindrofelplnesa) stendops (Wood-Mason), sp. uov,
* Telphusa steniops,”” Wood-Mason (MS. name only).

Carapace subeyvlindrical : °* cervical groove '’ forming a long
narrow loop, the trend of which is [ore-and-aft ; very broad and deep
and dividing the carapace into tumid lobe-like regions. Front a
long, narrow, square-cut, strongly-deflexed lobe, hardly wider than
the orbit, Antero-lateral borders of carapace full, blunt, coarsely
crenate : a small lateral epibranchial tooth, placed close to the orhit.
Epigastric crests broad and low : post-orbital erests low, blunt, in-
distinct, crenulate or broken in their outer half. In the sixth
segment of male abdomen the length equals or slightly exceeds the
distal breadth : seventh segment a good deal longer than broad.

Efferent branchial openings subtubular and exposed, as in
Gecarctniecus (and in some species of Paratelphusa). Mandibular
palp as in Paratelphusa tridentata, Edw. Exopodites of all the
maxillipeds with a strong flagellum.

From Travancore : 14 males, 11 females,

With reference to my last paper in this series, I find that a
subgeneric name Oziotelphusa was given by P. Miiller to ** Telphusa '’
hippocastanmem, Mill. ="" Polamon '’ hydrodromus (Herbst). This
name Oziofelphusa must therefore be adopted for the subgenus
Leschenauitia, though T may explain that in using the name Oziofel-
phusa it is the bare name, and nothing but the bare name, that I
accept. Paralelphusa (Leschenawliia) hydrodromus and  bouviers
will, therefore, now stand as Paralelphusa (Oziotelphusa) hydro-
dromus and botwvier:.

Again, I find that '* Paratelphusa '’ nilotica, Edw., is not a
true Faralelphusa of the Paralelphusa iridentata, type; but has a
simple mandibular palp like those species (dayanum, wood-masons
(= edwardsi), crendiferum, and marfensi) which T have here sepa-
rated as a subgenus of Polamon under the name of Paratelphusula.
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But, for reasons quite distinet from mine, Ortmann long ago made
 Paratelphusa *’ wilotica the type of a subgenus of Potamon
which he named Acanthotelphusa. This name, therefore, must be
substituted for Paratelphusula; and 1 am very glad of it, for
 Paratelphustla '’ is too much like ** Paratelphnsa,’”’ and the
** Telphusidae " are confusing enough already. Pofamon (Paratel-
phusula) davanwm, wood-masoni (= edwardsi No. 2), fungostnt,
feee, calvam , eremudiferum, and martensi, will therefore now stand as
Potamon (Acanthotelphusa) dayanum, wood-masoni, fungoswm, fee,
calviwm, crenuliferion, and mariensi,



XXX. ON SOME NEW OR LITTLE-ENOWN
MYGALOMORPH SPIDERS FROM THE
ORIENTAL REGION AND AUS-
TRALASIA,

By Srawiev Hirsr,
| Published by permission of the Trustees of the British Musewm,)

The following note contains the descriptions of a new genus
and six new species of mygalomorph spiders, and also notes on some
incompletely known species.  The forms dealt with are nearly all from
the Oriental region and are preserved in the collections of the British
Museum (Nat. Hist.) or of the Indian Museum (Calcutta). The
niew genus diffe s from all other Oriental mygalomorph spiders in
having a sound-producing organ between the mandibles,

Damarchies assamensts, sp. nov.,

Colonr a more vellowish brown than D. oafesii, Thorell.

Carapace considerably shorter than patella and tibia of first or
fourth legs or than metatarsus of fourth. Anterior row of eyes
more strongly procurved than in D, oafesdi.

Palp. Spine of palpal organ longer, as compared with the
bulb, than is the case in D, patesii (plate xxiv, fiz. 8).

Legs, Patella and tibia of first leg a little shorter than those
of the fourth ; metatarsus of first armed below towards the posterior
side with I.T spines and with a pair of apical spines; its anterior
surface unarmed. Metatarsus of the second leg armed in the same
way as that of the first, but an additional anterior spine is present
below and an antero-dorsal spine also. Tibia of first leg with its
armature resembling that of the metatarsus of the second but with
1.1 upper anterior spines; the large inner apical spine with its
curvature less pronounced than that of D. vatesii (fig. 7).

Tibia of second leg lacking the inner ventral spine. Tibiee and
metatarsi of posterior legs armed below with a number of spines.
Patella of third leg with two or three anterior spines; ‘Tarsi-of all
four pairs of legs scopulate, the metatarsi of the anterior legs also
scopulate apically.

Measurements tn wom.  Total length 14, length of carapace
725, of first leg 24, of second leg 22°5, of third leg 21, of fourth
leg 28. >

Material. A single adult male from Sibsagar, Assam, collected
by Mr. Peal. (Indian Museum collection.) A number of females
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were found in the same bottle, but they do not differ in structure
from the female of D. oafesis.

Genus SELENOCOSMIA.

In 1897 Mr. R. I. Pocock ! instituted a new genus Phlogiellus
for a Selenocosmid spider in which the claws of the fourth leg are
three in number. This third claw is present, however,? in the great
majority of the species of Selenocosimia and Chilobrachys (including
the type species of these two genera) and it will be necessary there-
fore to abandon the genus Phiogiellus and to regard it as a synonym
of Selenocosmia. "The division of the tarsal scopulie of the legs of
all four pairs is mentioned by Mr. Pocock in his description of
Phlogicllus, and this character seems peculiar to the species for which
the genus was founded. It must be remembered, however, that
the structure of the tarsal scopulse wvaries considerably both in
Selenocosmia and Chilobrachys and can not be regarded as a satis-
factory generic character. In most of the species belonging to these
two genera the tarsi of the fourth legs alone are divided, but in S,
stirlingi, Hogg, the fourth tarsus is entire or very indistinctly
divided. Whilst in 5. insulana, sp.nov., S, sarawakensis, C. sericeus,
Thorell, and C. subarmatus, Thorell, the tarsal scopulie of both the
posterior pairs are divided.

Selenocosmia honesta, sp. nov.

o. Colowr. Cephalothorax buff-coloured, appendages russet,
the abdomen ochraceous,

Carapace shorter than patella and tibia of first or fourth legs
and almost equalling metatarsus of fourth in length. Anterior row
of eyes procurved ; anterior medians a little closer to one another
than to the anterior laterals,

Mandible furnished with long and fine bristles on its outer
surface,

Palp. Numerous long, fine hairs, which are not set so close
together as in a typical Chilobrachys are present above the stri-
dulatory bacilli, Spine of palpal organ long, curved and rather
thick, the point blunt and slightly enlarged (fig. 4).

Legs 4, 1,2, 3. Patellaand tibia of first lega little shorter than
the metatarsus and tarsus of fourth and much longer than its patella
and tibia. Metatarsi of the three anterior legs scopulate for almost
their entire length. Scopula of metatarsus of fourth leg occupying

! Abhandl. d. Senchenb. naturf. Ges., xxiii, pp. sg5—sg7, pl. xxv (1897).

# In searching for this minute unpaired claw it is necessary to remove the
ungual tuft on ane side and sometimes the pad supporting it also; great care must
be used in doing this asthe claw itseli is easily destroyed. A third claw is present

in the following ?Eciﬂ—.hisﬂmmmid fuliginea, Thorell, 5. himalayana, Poc., S,
tRermiy, Auss,, S,

javanensis, Walck., 5. lanipes, Auss,, and in the new species
described above; Chilobrachys brevipes, Thor&li,*c. ‘,’u:;lasﬁs, Poc., G. cen:!::'ﬂu:.
Thorell, C. fimbriatus, Poc., C. kardwicki, Poc., C. nitelinus, Karsch, C. sericens,

Thorell, C. stridulans, Wood-Mason, C. 1 ] 1
e ) sioalian u, C.thorelli, Poc., and C. (Neochilobrachys)
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maore than two-thirds of the length of the segment and extending
laterally almost to its base. Tarsal scopulie of the first three legs
undivided, that of the fourth divided by a line of setwme,

Measwrements in mm, Total length 41, length of carapace 20,
of first leg 71°5, of second 65, of third 555, of fourth 74, of patella
and tibia of first leg 275, of patella and tibia of fourth 25, of meta-
tarsus of fourth 20°s.

Material. A single male from Fak Fak, Dutch New Guinea.
{Brit. Mus. coll.)

Selenocosmia inswlana, sp. nov,

o. Colour. Carapace covered with short yellowish hair, the
chitin below very dark; appendages fawn:; abdomen with long
cinnamon-coloured hairs,

Carapace shorter than patella and tibia of first or fourth legs,
equal to patella and tibia of second or to metatarsus and tarsus of,
first and slightly exceeding patella, tibia and tarsus of palp in length.
Anterior median eyes further apart from one another than from the
anterior laterals. Fovea small in extent,

Mandible with the .outer surface furnished with very long
stridulatory setz,

FPalp, Bacilli of coxa of palp very slender. Spine of palpal
organ fairly long, curved and keeled, the terminal part slender
(fig. 5)-

Legs 1, 4, 2, 3. First and fourth legs almost equal in length.
Patella and tibia of first leg equalling tibia, metatarsus and tarsus
of third in length and considerably exceeding patella and tibia of
fourth. Metatarsus of fourth a little longer than its tibia and equal
in length to the tibia of the first. First and second pairs of legs with
the tarsal scopulz undivided and with their metatarsi scopulate
except at the base. Tibia of first leg also with a scopula which is
especially thickened apically. Tarsal scopulse of the legs of the
two posterior pairs divided by a line of setae. Metatarsus of fourth
with a scopula (in which long hairs are intermingled) occupying
almost two-thirds of the length of the segment,

Claws of fourth leg three in number.

Measurcments tn mm. ‘Total length 18; length of carapace
9, of first leg 28'5, of second leg 24, of third leg 20, of fourth leg 27°5,
of patella and tibia of first leg 11°75, of patella and tibia of fourth
g°75, of metatarsus of fourth 7.

Material. A single adult male from Djampea Island (South
of Salayer Island), collected by Mr. A, Everett. (Brit, Mus. coll.)

Selenocosmia obscura, sp. nov,

o. Colowr. Carapace pale brown, upper side of legs walnut-
brown with narrow yellowish apical bands, paler below ; abdomen
brown, the long hairs vellowish.

Carapace much shorter than patella and tibia of first or fourth
legs, slightly shorter than metatarsus of fourth and slightly longer
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than patella, tibia and tarsus of palp. Front row of eyes slightly
procurved, the medians a little further apart from one another than
from the laterals,

Mandible.  Stridulatory setwe of mandible very long and fine.

Palp.  Bacilli of anterior surface of coxa of palp numerous and
arranged in a number of rows, They are mostly rather fine and
hecome finer until they shade in to the hairs above. Spine of palpal
organ long, strongly curved and twisted, its basal part very wide
and furnished with a strong keel which ends at the base of the spine
in a projecting lobule. Basal part of spine very wide, the distal
part very slender and the point not distinctly enlarged (fig. 6).

Legs 4, 1, 2, 3. Patella and tibia of first leg a little longer than
the corresponding segments of the fourth and a little shorter than
the metatarsus and tarsus of the fourth. Metatarsus of fourth
shorter than patella and tibia of second but exceeding patella and
tihia of third in length. Tarsal scopulie of first and second legs
entire, that of the third divided by a very fine line of sete and the
fourth by a distinct line of set. Metatarsi of first and second legs
scopulate for their entire length, metatarsus of fourth distally sco-
pulate, Fourth leg with three claws,

Measurements i mm. Total length 265 ; length of earapace
12°75, of first leg 44°75, of second leg 38°5, of third leg 33°5, of fourth
leg 47'5, of patella and tibia of first leg 17°5, of patella and tibia
of fourth 16, of metatarsus of fourth 13725.

Material. A single adult male (the type) and several voung
females from Sarawak, collected by Mr. C. Hose. (Brit. Mus. coll.)

Remarks. 'This species is closely allied to S. inermis, Auss.,
chiefly differing from that species in its much larger size and in the
areater length of the limbs as compared with the carapace.

Chilobrachys fumosus, Pocock.

Musagetes fiomosus, Poc., Aun, Mag. Nat. Hist. (0), xv, p. 174,
pl. x, fig. 7 (18g5) ; Chilobrachys fumosus, id., Fauna Brit. India,
. 19b (1900).

@ . Cephalothorax much shorter than patella and tibia of first
or fourth legs and equalling metatarsus of fourth or patella and
tibia of palp in length,

Mandible with the spines on the outer side rather fine and
a little longer than is usually the case in the genus Chilobrachys.

Palp. Bacilli of coxa of palp with a well-marked band of hairs
dorsally. Palpal organ with the spinelong, slender and twisted. The
bulb is traversed by a keel which runs along the spine forming the
inner limit of a conspicuous groove. ‘Terminal part of spine with
the edges turned down so as to enclose a groove and with the edge
of the outer side forming a projecting lateral lobe just before the
point ; the point itsell being slightly enlarged (fig. 3).

Legs 4, 1,2, 3. Patella and tibia of first and fourth legs almost
equal in length. Metatarsi of anterior legs scopulate throughout
their length, metatarsus of the fourth leg scopulate for more than a

-
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third of its length, the scopula being divided by a line of bristles.
Tarsi of legs of fourth pair alone divided and ending in three claws,

Measurements an mm. Length of cephalothorax 1425, its
width 12 ; length of first leg 47, of second 42, of third 39, of fourth
32, of patella and tibia of first 18, of patella and tibia of fourth 175,

Material. A male from Kurseong, Eastern Himalayas (Dr,
N. Annandale). A male and four females from Sureil, Darjiling
(Col. A, Alcock). A [emale specimen [rom Burroi, at the foot of
the Dafla Hills.

Kemarks, The type is a female specimen labelled ** North
India."” The specimens which I have identified as belonging to
this species differ from the typical specimen in having the spines on
the outer surface of the mandible more numerous and not so clearly
arranged in rows,

Clulobrachys assamensis, sp. nov,

o . Colowr. Carapace yellowish; body and legs russet-brown,
lower surface of body a little paler. :

Carapace much shorter than patella and tibia of first or fourth
leg, longer than patella and tibia of palp and equal to metatarsus of
fourth. Eyes of anterior row slightly procurved and subequal in
size, the anterior medians further apart from one another than the
anterior laterals, Fowvea wide and only slightly procurved.

Mandzible. Outer surlace of mandible furnished with slender
setie which are not very long and are either arranged in definite
rows or irregular in disposition,

Palp. A narrow fringe of setose hairs with a metallic sheen, over-
hangs the bacilli, Spine of palpal organ short and with a spiral
twist ; the basal part broad, the narrowed apical portion short and
blunt. A sharp keel traverses the bulb and runs along the spine,
forming the outer limit of a deep groove, which is limited on the
inner side by a second keel. A second slight groove makes its ap-
pearance towards the apex of the spine runming parallel with the
main groove, on its outer side (fig, 1),

Legs 4, 1,2, 3. Patella and tibia of first leg equal in length to
or slightly longer than the patella and tibia of the fourth. Patella
and tibia of third leg and palp equal in length, Metatarsi of first
and second legs scopulate for almost their entire length ; the
scopula of the fourth metatarsus occupying about a third of the
length of the segment, and divided by a line of setee. ‘Tarsal sco-
pulie of the three anterior pairs of legs undivided, that of the fourth
heing divided by a fine line of sete. Claws of the fourth leg three
in number,

Measurements tn mm, Total length 25, length of ecarapace
105, of first leg 33°5, of second leg 2g°5, of third 27, of fourth 36:75,
of patella and tibia of palp g, of patella and tibia of first leg 12'5.

¢ . Carapace equal to or slightly less than patella and tibia of
first or fourth leg and much less than metatarsus and tarsus of
fourth : width of anterior edge of carapace much less than the length
of the metatarsus of the fourth leg.
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Measuremends tn . Total length 25°5, length of carapace
g5, of first leg 25, of second leg 22, of third leg 20, of fourth leg
275, of patella and tibia of fourth ¢'5, of metatarsus of fourth 7-25.

Material. A large number of malesand [emales collected by
Mr, 8. E. Peal, at Sibsagar,” Assam. (Ind, Mus, eoll. and Brit,
Mus, coll.)

Chilobrachys stridulans, Wood-Mason,

Mygale stridulans, Wood-Mason, Proc. As. Svc, Bengal, p. 197
(1875):1d., Tr. Enl. Soc., p. 281, pl. vil (1877).

Chilobrachys siridulans, Poc,, Fauna Brit. India (Arachnida),
p. 198 (1g900),

Musageles masoni, Poc,, Ann, Mag. Nal. Hisl. (6), xv, p. 174,
pl. x, fiz. 6 (1895).

Chilobrachys masoni, Poc., Fauna Brit. India (Arachnida),
p. 197 (1900).

Material, Two adult males and many females from Sibsagar,
Assam (Peal coll.). Three males from Aideo (Peal coll) and a
female from Goalpara, Assam. A male and two f[emales from
Punkabaree, Sikhim. :

Var. masoni, Poc,

Material, A male and a female from Sileuri, Cachar. Five
females (the types) from Sylhet, Assam.,

Remarks. Both the male and female of Chilobrachys masoni,
Poc., are very closely allied to C. sfridilans, Wood-Mason, and only
seem to differ in the broader and more conspicuous bands of white
at the apices of the tibie, patellae, ete,, of the limbs, Whilst these
bands of white are clearly visible in the females of stridulans from
Sibsagar, they are less conspicuous in the males accompanying
them. I think that it would be best to regard C. masoni as a colour
variety of C, stridulans.

Chilobrachys (Neochilobrachys) subarmatus, Thorell,

Ischnocolus subarmatus, Thorell, Kongl. Sv. Vet, Akad. Handl.,
xxiv, No. 2, p. 13 (18g1).

I. inermis (Auss)), Thorell, dan. Mus, Civ. Genova, Xxxvii,
p. 172 (1897).

Phiogiellus subarmatus, Pocock, Fauna Brif. India (Arachnida),
p. 202 (1600).

Mandible. Outer surface of mandible furnished with short
spinules.

Palp. Anterior surface of coxa of palp with a single row of
spiniform bacilli, which vary in number from two to six and have
no band of hair above them (fig. 2). In young specimens the bacilli
may be absent.

Legs. Tarsal scopule of first and second legs entire ; tarsi of
third and fourth legs with their scopulie divided by a line of sete,
which is much wider in the case of the fourth leg. Fourth leg with
three claws.
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Maferial, A single adult male and numerous females from the
Nicobars, (Ind. Mus. coll. and Brit. Mus, coll.)

Remarks, This interesting species is chiefly characterised by
the structure of its stridulatory apparatus, the half which is situated
on the coxa of the palp being exceptionally simple and elementary
in character. T think that it would be best to institute a subgenus
of Chilobrachys for it, and I propose the name Neoclilobrachys for
this new subgenus,

ANNANDALIELLA , B2, nov,

Carapace. Thoracic fovea straight, transverse. Eyes of an-
terior row strongly procurved.,

Labiwm broader than long and spinulose apically.

Sternon.  Posterior sigilla of small size, widely separated from
one another and separated from the margin by about one-and-a-half
times their diameter.

Mandibles with their inner surfaces furnished with a stridula-
tory organ consisting of an oblique row of spines, few in number ;
the two halves of the organ being exactly similar in structure,

Legs slender. Tibize and metatarsi of anterior pairs armed
with apical spines alone, below ; tibie and metatarsi of posterior
legs armed with a number of spines,

Spinnerets. Upper spinnercts four-jointed, the apical segment
being longer than the penultimate segment. '

' Aunandaliella travancorica, sp. nov.

? . Colour (specimen rubbed) pale yellowish browmn.

Carapace equal in length to patella and tibia of first or fourth
legs, considerably longer than patella and tibia of second and a little
shorter than patella, tibia and tarsus of palp. Anterior median
eves further apart from one another than from the elongate anterior
laterals, and of smaller size.

Leos, Metatarsus of fourth leg equal in length to patella and
tibia of second and almost equal to metatarsus and tarsus of third.
Patella and tibia of third leg about equal to patella and tibia of palp.

Metatarsus of first leg scopulate for almost its entire length :
metatarsus of fourth only scopulate at the apex. Tarsal scopula
of first lez undivided, that of the second faintly divided, and the
scopulze of the tarsi of the third and fourth distinctly divided by a
line of sete.

Tibia of first leg, and metatarsi of first and second, armed
helow with a single apical spine ; tibia of second with three apical
spines. Tibia of fourth furnished ventrally with two strong spines
and also with a number of apical spines ; its anterior side with two
spines, and the posterior with four, Metatarsus of fourth leg with
1.1 antero-tlorsal spines and with postero-dorsal spines corresponding

| The stridulatory organ of this spider is described and figured in Ann. Map.
Nat, Hist. (8), i, p- 402, text-fig. 3 (1908).
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to them in posltlou - its ventral surface armed with two spines a,nﬂ. o~
with E;tpmai 5pme-4 hesides. Tibia and metatarsus of thm:‘l lag also
spin '
Measurements in won, Total length 285, length nE ‘carapace ~
12°5, of first leg 30°75, of second 26°75, of third 26, of l’-::t1:tt*l;!13§F i i
of patella, tibia and tarsus of palp 1325, of patella :uul tibia of first e
leg 12°5, of metatarsus of fourth leg 10, .

Material. A single adult female from Travancore, (Ind. Mus,
coll.)
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EXPLANATION OF PLATE XXIV,

1.—Chilobrachys assamensis, Hirst,

2. — i,
= o frmosus, Poe,

4. —Selenocosmia honesfa, Hirst,
i i instelana, Hirst,
b— 5 obscura, Hirst,

7. —Damarchus assamensis, Hirst.

G2t ] 3

{(Neochilobrachys) subarmafus, Thor.
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