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N, B.-—An "I‘-Ll'."f:ihl\. (*) preceding a Hoe denotes a new variety or subspecies [ o
dagger (¥ }indicates a new : a donble glareer (1) a T |_;|_-||l.:‘- or sub-
SENUE; SYNONVIGS are nr' ited in italics, »
L ] ' = & ™
A . :
Aphis palvae -
Acalyptrata w, * medicaginia
Acanthodrilinae . 13 WETTL = =
Acetes oo 1S I i Apiomeris 103, 104, 166, <
americanns 140, T45, 146, 148
erythrachs *infuscata 107,131,
40, 50,51, "LpII.IILl'L]'l*-I Apheromeris) '|1-.J:I|.I -
indicus 43, 128, 131, 134, 135, 140
51, parvella 130, 134 149
tinsularis Ttotalis 126, 132, 134, 135, 149
Apiomeris (Hyleoglomeris) albicornis
japonicus 43, 44, 130, 145, 150
40, 1, 33,85, alticola ey 144, 151
tAcidia discalis 7 tatricornis 1134 010, 148
rioxaeformis. . tbeccarii 104, 137, 129, 118
Agricenemis w Lo Ey concolor ; 148, 150
Agriolestes 332, 32%, 324, 325 |" ferebristriata .. 108, M3, 114, 745 ®
:|1whuc11hur:3\ b 332, 323 diversicolor 126, 125, 130, 148, 150
Agfion 323 felecta 110, 121, 148
frenulatiim 344 - ereinita 148, 151
glancum 344 formosa 25, 148, 150
Agrionidae T _1,| 123 fjacabsoni IJ.':. 123, 148
*Agrioninae 34,330, g3 | kirropeza 148, 150
Alladia mgrﬁn;rnm 2 fi3 minuta . 185, 118, 140
-tmph:lcf.te:. 324 fmaodesta Llar, 122, 123, 148
Amphipteryx 39 modiglinnii L1323, 124, 148, 150
Annstellorhina h'lm]u::.'r 153 multilineata 107, 108, 109, 110,
Anisonewra B 13 11, 112, 113, 149
Anizopleura ; 2ify 25, T7, 31 tpaucilineata .. 115, 117, 149
comes “s repe- | S {1 BATasIinOrum 140, 151
furcata 25, 31 Talamensis e l16, 110, 121, 149
lestoides : 25,31 fvenustulp 117, 120, 121, 122, 140
Anopheles barianensis 9 tzonifera 111, 115, 149
ssimlensis 64 | Apiomeris (Malayomeris) mirtensi 132,
turkhudi i3 r;n. 139, 149, 150
Anthomyia pluvialis .. x | Apollenia 186, 199
Anthomyinae oL ! zI rehingura E:as:.!'n.:m: 28
Anthracinae 24 . incarnata 3k
Antfirax aperta ' =4 | Argyramocba obseurifrons s .. 74
tapproximata ."; .71, 75 | Ariophanta 340, 351
clara T4y 75 infausta « 330, ¥
-rrEum:hmbﬂla ae interrupta 349
himalayensis 74 | Arrhinidia P 127
HIAUTA 74  Arthropoda ¥ 1 .
paniseus 73 | Aseoathia p|scu4nn5 fj.;, 236
Antocha indica o 71 | Asilidae 4 . 50
‘.ﬂ.phemmens 104, 107, 130,149 | Atyasphyra : 293 205
tpartialis 107 desmaresti . 255, 290
Aphis as::lcpmdes 183 | Atyephyra SR T
gossypli e 183 __compressa 293, 200
malvacearnm .. 153 | Adyidae 253, 290
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Racha tinctipenugs 83
tBarkudia Uk 19
finsularis i . a8, 20
3 . ;] ot |"‘?11L (i - i
dubins ' a
Bavadera o g5 35
hwalina : voaz, A
- y indica .- 25, 31
]LlL]I--F VX sanguinolentus o
Beccarimyia™y L[+ x]
. 'H-:I|||1|jj||:|. - 187
Yerinac » ol
Iiibio abdominalis L (13
- » iliscalis it 5z
= . s . hortulanoices , ,* ~ 63 o
5 . s lhortulanns i 63
johanmis e - 03
- ohscuripennis *
AR dae = . (a ¥
Bibioninae * A it |
- 3 Blepharocera indica . . = 1
Elepharoceridae 4
* Bombrlglae o T ws
= Bombyl .-.-e.' 76
2 Bombylins major 76
‘i.qﬂm.ur]] nia 18c, 188, 180
fpubescens 185
* - Eothrops Iz
.
Erachycera 59
Eufo mieroty r::[:lallum 283
Baogarus caerulens 21
s . . .
. C
- Caconecura =:;, 324, 31(.. 1.“. -.1"~ |
dorsalis
interrupta :
L sita Y amy
. 5 verticalis 2
. Lacopus systoma i
Calicnemis 323, 323, 323, 326, 3
atkinso = 3
chromothorax . . P
- . eryiliromelas 3
eximia 323, 335, 327, 328, 320,
e : 330,331 |
eXNRIR ot s g 330 |
LEEE T FRER 1) . 130
. mile 2 jz2, 330
miniata 4_-. 327, 328, 330, 331
Tinortoni <322, 326, 327, 131
_ pulverulans L3E, 3-:,, 329, 331
Caliphaea . 24,35, 27, 10, 14
coniusa = : ioge |
Calliphora urythm-.Lpha!a v O
vomitoria L}
Onlliphoridow - 155
Callotropis b:gnnten v 153
- Calobata i an
* Caloplgra napa!fu-u:. o L ,.?:
Calopterygidas e 23y 29,39, 322
Caloptervginae .. F I T
. Calopteryx i &y
~ Calotes versicolor mn]or 2]
Camptocladins monticola fiz
Caridina curvirostris 301
Caridinicola =g
s *
L]
- .
.
o -
-~
L .
. .
- -
-
. - . 2
. L -
-

*vittata deccanensis
.

- Frod ;
Cilbabo 8
Lol leut'lu 5%
Cemitopogon | Pro h{-lnl defipicns 66
Ceratopogoninae fifs
Ceraloste plianus auleimialis H
Cerens 1%
Ceroplatinae i)
Corvug axis 17
Chaleidoseps ., ap®
Charybddis rostrata 234
i ilorsales = K
LA
Chilosiasnigroaenea B3
]1I|||:1I-|1.'-;ru1'i.a ‘e '3
Cdrironomiae L S Q. B0
Chironominae . 7
Chironomius ne J..-1-.||&| G
polius OF
' sfclopaster 013
Chioria acm: .
SChoroid: I IGo
Filavifroms z L lu]
*Chilorotienra 123, 324 343 344
L e :
quadrir nacl l|. a 323, 43, 344
TChloro I-u]l!n_.lll. OTnis to
';thnr.' i 185, 101
i1 161
Chorizops tibialis 73
Chrysotoxinac 20
Chrysotoxum {Ml'l.m_l'uum ]
Cladwrofdes fascipennis
sordida ae .
Clarias s
Climacobasis
frrens
modesin &
Tllinocera glancescens Boyg
ohscura 5O
Clupeidae 5 234
Coeliceia e 322, 3245 320 31
albicanda 330
bimaculata .-123, 332,335, 330
horneensis 336
brachysticta 332
cyanomelas .. 132
didyma 339,332, 3535 131. 330
terici - 332, 334
flavicanda 330, 332
membranipes 32h, 331,332
oclogesima 332, 335; 330
orang .. 32
renifera 22, H' 332, 333, 334
tsimillima .. 33z, 114, 335
Coenagrioninag F v 32t
Coilia dussumieri ..3.1, 235, Ei'ﬁ 237
Collembola g e .. 19
Conopidae 3 i bir)
| Copera -322; 324, 325, 336
annulata 322, 136
cilinta PR R
marginipes 22, 125, 337
serapica 337
stevensi 337
subannulata 2 337
vittata 23, 338
vittata assamensis 338
vittata atomaria 338, 330
318
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Corbicula (Veloriia) satparaensis  wnb,
. 7o 18
l.'_ur:h hirinas y % g2
Corizoneura 10:!1..|n‘|.1r"- T3
Cdrvus macrorhynchus 15
%  splendens . ]
» L‘mimin a e 2z, 180
.. J"-:u S5 " ol ot
"'"n [peniis ek iy ]
Crapisalia, |1L-.-1.1:J't:]1.£:'... . -y, 05
Crigghina dentata .. Py
Crocopus chlorogaster i by
Crustacea 2L P 3
Crustacea Dec: I])-.Il.ll- o 13
Culex mimeticus i :

s Culicidae o rag iR
Culicoides montivagus 5 of
Curtoneura stabulans .. I
Cyviherca s & 123

cisia 2 o 1G4

asfaned = 155, 161

r e cHBa 0], 16

- -.-.|l|"|' & .. % 15510100
merelriy i 155, 158, 150

meralriy sonaria i 153

..rﬂl;‘.'...- i 135, 103

=4 E o ! 166, 171

RAria <= 35, T47, 263, 103
L]
o 0
Decapoda Maerura .. o O
Delopsis brunettii .. i 63
collmriz o * 3
- \ Dendrelaphis tristis .. i 21
= FDexopollenia i 186, 201
. . = Ttestacen e A ]
Divhogaster affinis .. 2 TS
" bolani e g
'_ . = Dicrancmyia putchr:pcml.ﬁ 25 70
Dilophus gratiosus .. = it
iy Dinodrilus i o 33
. $Dinoglomeris 103, 104, 147, 150
tdirupta 14T, 142, 147, 150
= Diplopoda Uu:ﬂmr::mp]m A (1) |
Diplotrenia 5 - 103
" Diptera . - 59
4 Dischistus rnsplcndc s =6
LDisparoneura <3235 324, :G. 144
pualis i fra s
. atkinsont = 123, 345, 147
» - aurantiaca 3 e 145
calsia e Ee 123
4 - = Jrenulata ik 349, 343
<, . glauca i Sl RARE
f comphoides . S e
- . toigerrima Vi 333, 340, 547
acclusa ‘e L L
priuinosa i i agey
sl i .k 348
tenax * i i RER
= - ftetrica e 323, 345, 140
westermanni 3230 334 344, 347
* Dixa bifasciata e ¥ 70
. maculipennis .. i 70
montana o . &3
Dixidae B o &
- L]
= L]
. = L
- - 7
. . .
- -

t !
L] L]
. ‘
. = .
' S
., =
.
= . .
.
=, | L
Dalichocephal: :';‘ oLl | s S
Donnx cuneat : L L3
Erraco L we
Diravwida L . inieilge
faflinis R E0s,
barwelli p -

- ohalensis i LA
rhodgarti .. e
jalpaigurensis . . 07, 308,
japeaicn o *
JELPHFIRT CL alinnuensis a

o JAAPOIICE SCINSSCIN L] "

japomica typica
thkanarensis ..
nepalensis « .

‘-
fpapillifer
1"-9'" . el
'|-|‘".\,|I'.'|'I||:i-\.|.'ﬂ:'| j'.'l
VANCeTEns1s. . . :r'_._.\,
.

hilariz T
montana o :
fquadratn 323

Drillia

Dirvowmnyvza formosa i i g2

: ; . 52 93

Diysp - ] 29

L - -

E
.

Ewho r oy A8 205,27
incarnata w6 <228
irfcolof i B ah
margarita £y 35, M0, 2
miargarila ripartita . 25
maxmia “r -t 2B
maodesta i v 28
uniformis Fr AL

Echo (Climacobasis) modesta .. 38

Edotia ‘e I

iElachiptera brevicornis rerde IEL

Elamena 248, 240, 290,251, 270, 271,

. . 273 274, 2754 279

gracilis 3 3L, 274, 379

kirki e AP T
lacustris ] e Aay
longirostnis. .. LA ety

. mexicana ro AR E
»  mathaei ST . 240, 274
minuta By L )
producta = W 240
quoyi o e oo, 27%
sindensis = __:r: - e
frugeata. 240, 571, 272, 277,274,
L

whitei - : = 250
Elamena {Tnp;mmpl.m] cimex 271,274,
4 ; 2?:- 277
unguiformis 243, 240, 272, 275,

L “?15. ,;', 278
txavierl ipz, agg, 278,270, 277,
- 278

"y ®

-
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Emypeidae
Empidideicus
Findicns
Lmpinne
Empis rosttata
= Enallagma .
* Enchytramdae
Enicita annulipes ; T
- lodrilus o i 103
= ipallage - ey
- a - Iotima o -
Epallaginac® 24, 35,
. o . .
= 1l e O T
tenast wa - 8
Lgiocera nepalensis .. ]
Enopiera grandior ., i
Eristalinae ; ; 6
. Eristalis s, B
glbibasis 87
Arvorum e 3 87
himalayanus .. 8z
o koWusi s . £
* gquadrilinealns |, i 87
. .-T.-]itE:.-: £ B
tenax o 5a ._-'_?
Erythracodrilus 336, 330, 360, 361, 3
kinneari s
. Eudichogaster
ashworthi e
tchittagongensis
parva o R i |
. tEuidiella e 136, 192
discolor b 192, 163
muscina 2 s 102
Tpurpureg o 4 193
guadrinotata . 192, 103
tunicolor o e ]
Eumeruaencithorax i 88
halictoides ., et a8
Ip-:rp;:n&n - .. B8, 8Bg
perplexa i i
Euphaea brungea T o .EE:
lava i o 33
HEASIE o+ 5 32
. orlirgeea o i 32
Fuphorbia nivmla .. AF 17
Euplecta 7 R . 240
. Eurvchlamys =3 U
iEuﬁ-namphoneum 183, 180
Futyphoeus 355,360, 361, 363. 403,
¥ 403, 411
bishambari ., PR T
chittagongianus e L
:{'g:gas il o 408
incommodus |, B
. paivai i FP R |
-
- . %
[ ]
- -
- .
-
. - =
L] -

Entephieus waltond ., i
Fgeechia basilitea X L] ain

o y
Ficus bengalensis A Ll o
rurephii 7
Eriddricia = = 04

*Funambulusz layardi dravidianifze 3
paltiarim comororinis -]

*  palmarut tristrintus
*tristriatns annandalei
Yristriatus numarius E
Lristriatus tristriatns bl

tristriatus wroughtoni ..

-'.';rnn-_-_htmli i 5 41

& G
(Gastrosawus ! : 234
Ggomyza tripunctata i 101
Geomyzinae = o 3 10k
Geoscolecidae iy o g
Geranomyia vilaceobhMinnea
Glomeridiae = 103

(rlameris

afbicornis e
carmifel ol
carnifey pallida
concolar My L 150
COMexs St ¥ 103
connbxa paucistriata

diversicoloy

larmosa

ifuscalea .l Ic

sinetisis
Closzogobiuz elegans 244
(yiycosmis pentaphila i .I: .
Gobiidae e , 234
Gonia 5 i 187
Gonomyia flavomarginata e 71
Graphomyia maculata £ 01
jliraptomyza flavonotata s 85
Greenidea o " 170
Greenomyia gigricoxa ‘ (o
Gyninostylina e 5 1.3
H -
Haematobia : e
riififres e v DO DT
ﬂﬂuguisllg&lls == K3, Q1
stimulans s Sy o1
tibialis = iy B o1

Halicarcinus 244, 345,246, 247, 245,240
250, 251, 267, 275

lacustris s 243, 204
ovalls i SR A
planatus 24 240, 247, 248
pubescens A Tl
rostratus e et AT
varius e i 247
Ha rpadutfll e Sh e
neherens 234, 233, 236, 237, 238
T el B el i
indisa - PP E T
-
- ;
- b :
-
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Helix infausta ® 2e0
. peding * w9
perplana 349
s pPeLrosn . 349
. vitrinoides 349
Balodrilus 413
* * Helodrilus( 1I."’L'P|D|.1Up].10l.’:!]- u:"'LiJgum-:us |
CIRL apezoides : a3
Helofnlus ( Bimastus) indicus 353
& pATVILS 4104
Helodrilus { Eisenia) meudus bl
tHelodrilns (Helodrilus) mariensis 414
tHelomyza unicolor . . o3
Helomyzinae .. _ 9t 91
Hemerodromiinae - g0 |
¢ Hemidactylus brookii - 21
frenatus 2y
Henicopidae : %07, 313
- Heteroneurinae s ... G2
Hilara compacta - L0
Hirmoneura annandalei « =3
cingulata® Fi 78
- opaca " - 78
Homalomyia :anah:u]nr:a 0l
Hombronia 2460
Hoplochaeta = A T
\-E' Hoplochaetella 333, 354, 355, 356, 357
358, 350, 300, 361, 352, 163, 383,
- . 403
faffinis 300
thifoveata 308
finornata Eile 395
[ tkempi 102, 100 |
Tauctoria 388 |
N * stuarti S
4 = Howascolex 361, 352, 353
P";. o ¥leoglomeris 103, 104, 107, 130, 134,
5 140, I41, 14qr I:;.T
' - aEFECOF RS . 110
*1 ] - concalor c ni 114
o m.'f]'s:"_h'i:mm 107, 110, 114, 11§
= tHymenicoides 248, 250, 267
i fearteri 243, 267, 268, 260, 270
Hymenicus 244, 245, 248, 230, 251
inachoidss o 248, 264
- maroralieg - 247
. pubsscens ot L
DariNs 246, 247
L wrood-masoni 247, 243 252
| Hymegpsoma 244, 245. 248, 250
. depressa I
. = Hymenosoma ga rsa’rc!m tidi B P L
qnlir:-r.rrlmmll 245, 248
L. . . -a’acu.;.fns R
. laeve : 247
% mathaei i e r T ]
[: = orbiculare 244, 345, 248
9 rostrafum b i
i) tridentata Fret P P
. ' Hymenosomatidae ..243, 248, 250, 271 |
Hyperglomaris 103, 104, 145, 147, 150
. £ flamellosa .139, 140, 146, T50
* |
Idia Y 191
cErrinG 1931
cinerea 4 191
- -
-
-
. = . .
0 » .

L ]

M Ll

- ' .

LI 2

-
L .
. "

- ¥

Tdia faserala
mandarinag
Jigricanda =, .
guadrinofali
“ serrapunchoia
Idiella =
- mafldarina
fldielliopsis o
tsamilis
Idiopsis 3
prasina X
Idoteidae
TIndocwemis
Thempi
of Indoneura® .
gomphoides

Mage

151

92

e
i"tg -
188, 19z
190, 192

155, 190
. e
* 18y 188
87

O P

322, 324, 323

322, 325, 32;’-

w313, 124, 344, 347
123, 344, 47,

. 344
Ischnura ., . 321 e
Isonenromyia ritfascens L al
Isoplastus . 5 67
Izopoda 1
Tulidis* $13

- L]

K

Kaloula iz
ohscura afz
pulchra 2z
triangularis e, OBY
variegata 282, Mz, 291

Kurtidae : 2

E}llrtns 135
indicus ¢ 234

L
.

Lachesis | 12
anamallensis 11,12, 14
feoorgensis i 14
malabaricus N e

Lachnus i 18z, 183
thimalayensis . . 180, 181

ineti 183

$5imih'q £ 182

Lamellidens |:1arg:m]:5 16Ky

Lampito mauritii 18s

Lates calcarifer o 234

Leander 203, 204, 205, 206, 214, 217,

225, 230, 231

fannandalei 204, 208, 205, 211,

. 213
carinatus 204, 213, 210

- concinnus 203, 231
*  tAuminicola 205% 206, 223, 225,
126 227

fiuviatilis ‘e 3
hastatus zm.aﬁs. 209, 23
indicus 203
japonicus : 205, z:r& 221
longipes a1y
longirostris 214, 2:;!. 215
longirostris Tarinatus ; 221G
marni 205, 207, 223, 234, 226

modestus 203, 205, 206, 221, 223.

tpotamiscons

205, 200, 225, ;;315,

237
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Medhsa 234, 230
Megalophrys II|.|"|11{,1IL g Ao 283

| Megascolecidae o 154 _;l’-:. 575
Megascolecinae o4 359, 363, 375
Melanostoma ambigunm #

dubium - .o 8g, 85

= mellinun : 2 A5
orientale A * . y
scalare 5 y Bz
Megetrix 153, 1%y, 157, 161, 162, 16y, 165
attenunta s 18, 182, 163,804
*attenuata flava 135, 103

e
L] . |
L] ‘ - L] - L]
= - . - !
. % =
- - -
4 e
L] = - -
-
.,
L] by,
& ]
Leander serratue
stvliferus 1'.1 I
. . 214,217, 218,718
L] L] L] . 220, 23 l'\rl'aﬁ
siyliferns carinaies e Mg |
IEnUipes 203, 20, 20542 Tat
200, 210, 21T, 2123, 313,
- . 28T 234, 236
Yezeada fergoni 5
Leia arcnata z : i
- . nigra - Bz
nigricoxa ‘s . Sk
spathulata - 6a
* e winthemi i o fiz
- . Lepidoptera -
= Lemcosia plasata :
- Libellaginae i 1
. * Libellago = o 200 20y
. ® asiatila
- vittata
. Limnohia Lr:auguﬂrh .. 70 |
= Limnobiinae .. 7o |
Limnosridina similis 1. g
. socins
. Limnophora e o
= tonitrui s " o1
Limosinae e i 101
. . . Lirfopea < R T
Lithobiidae b A 307
Lithobhbidea s A 7
Rithobius feae . 307, 308, 310
& *fege ]}EICJ]E.:I.I‘H:]. . -:::3, 108
& hardwickei . i 307
thempi 3
. Lithobius [Arch:llthub:ua} birma-
nicus 307, &3
Tl Archi Ijthnbms] errgticulus 311,
. 312
- fiArchilithobius) tactus 310, 311
2 Lophocefos grisens .. S
Lucilia i Hi g1
Lumbricidae . 153, 413
g 5 Lyperosia A 2, g1
i M
Macrocera altermta ., == i
brunnea = Ve 61
. incgnspicua .. ik, a1
Macrocerinae 5 e 61
Macrochlamys i wat Syan
infausta = e 05
lixa .- s 3w
Macrones . o e
galio fin iand
Macrosiphoniella sanborni u IR
#Macrosiplum grn\r:hz i e
Macrura 205, 238
. Macrurus s 236
i eWood-masoni .. S
Madiza o .. 100
Hal&fﬂmﬂm 103, o, tO7, 138, 140, T50
= Malayomeris mariensi 107, 130, 150
- Matrona e ;-4,;5_ 27, 28
basilaris - 23
basilaris mgripmm ;5 za
= nigripecius =
-'l 2 Mecistocephalo spisso T <
.
- e
. .
L4 .
- .
- -
- ! i
s " .
e L oy -

CAstd T34, 155, 150, 162, 164, 166

. . i a0y, 168,160, 179
casta ovam 154, 155, 162, 1y,
. 165, 167, 199, 170, 171, 172

casta satparaensizs 155, 156, 167,
2 ]

o} 167

* EXiLs 160, 171
lusoria = g 1y, 163
METELrIX g 154, ri: 150, 157, 162,
T0u. 1 107

*meretrix aurora 155, 156,157,

l_i-‘. P, 102

meretrix castanea 155, 136, 158
169, 161

meretrix impudica 133, 156, 157,

158, 100, 161, 100 i

meretrix morphina 155, 157, 153,
W59, 100, 1612102, 163, 160

tnereftix zonaria A o R
162,104
morphina o .. 1665
ot 155, 160, 161, 160, :Li;."_' 150
Metallen 2 186, 187, 104
notata o 103, 104
tMetalliopsis - 186, 108
faetosa s 1ok
Metrioenemus ¢ 1]t111{>u|.>. s G
fusiger 3 A 67
Microdromia t']l:!l!l':,‘l[]'i'. o A1
Microhyla ..2-_,_.~1 284, 285
ornata 2By, 282, 283,284, 257,
289, 391
rubra 231, 282, 283, 280, 201
Micromerus e 24, 26, 27, 35
blandus G i 39
finalis i2h, 39
lineatus = . 20, 15
obscuris o e 30
Myeropezinae e - 99
Mycroscolex 2L P 302
Migrsia o ey 203
COMEfrassa, 200, 200, 103
Milesinae 5 Lo ]
Mnais 24,25, 27,20
andersoni T
e earnshawi o 2520
CHIUSCA 153, 3
Molophilus § mmnsp:lcua . ,.53 J;gr'
Moniligaster bahamensiz H )
willsi v w308
Moniligastridae s T g
Mungos smithii . o 17
Mus berdmored 2y R
bowersi o o 5
cimpathontens . 8,5, 10
-
.
.
-
-
-
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f;-z_-::' L] Fense
. Mus concolor " = | Oenerodrilus - . 413
. frluascens .\',,!rr Oenerodrilus ﬂ'i"l.t“;iulﬂ.'ll.:‘-il o
feridoni i [ Adentaliz v geiioe
ratis rije srgu-.. 6 Octochaetinae e
L robstuls 6 Oemchactus -+ 'uhlmh
o Misca abdominalis 105 « batkgdensm . : 403
= corvina o1 feastellanus .. 407
ool 192 fermori i A 405
Junata 101 Chevpode (Elanecie) wngeiformyg . . i
Punctulota g Odonata b 19, 34,330
* rudis N 3000 Oligochaeta Ay o % A
risficeps Y186 Oniscomorpha o T 1%
vespillo -« 1gg | Opeas gracilis i ia o ASI
Muscidae ; fo} 101, 185* Ophiocephalpus | .. 2549
Muscidae Acaly piran : g2 | ®puntia LI 17
Muscina * 157 | Ortalinae . %
Muscinae £0, 183 Orthocladiug | tru]uu.]l.rhﬁ-,u ano-
Muscinae verac . 55 59 | malus. i e Ll
Mycetophila binotata L 63 | Oscininae - .
cinctiventris d3; | Ostrea virginiana .. . 153
collaris . 3 Oxvyna sororcula : o8
. 4-fasciata o 6
L himalayvensis 63 ]
sufinsa 63 P
- Mycetophilidae Q) :
¢ ﬁl}'cclﬂphiliuau ) B I*:lr_'h'_.'r_ncnl _n:luural'.ﬁ i :
] \i Mycomyia bifascipetnis 6t 3 fmarginata .. i 9
i indefinita gz | Pagoninae ! 5 ; 4
FI‘- . indica &2 Palaemnema paulina. . S 1350
- trilineata s 62 | F‘:Liﬁ'umo_n gy 227, =28, 229, 230,
a Mygalomorphie Ay i Ilulgichr_u_'udu _1::-, P
| Myiclepta himalayana 8o . Tm“'ll“]"-“ 204, 227, 230, -;‘
Myiophoneus eugeni 418 234, it
Jtembhineki 418 I stylijeris e ~[4
Myrispoda 1y | Palaemon (Leander) hastatus .. 200
| . - Palpemonidae 202, 231, 234, 236, 240
L . - Palemon Fa:-u,r.l'.lw.#!r:'-' = 214,217
™ siyliferts i : 214
Nuniine (Macrochlamys) infausia 340, | Pangasius i e A
. % 350 | pangasius 5234
Nematocarcinidae 205, 238 | Paragus {ndica s ‘e a3
. Nematocarcinus 238 | indicus e - a3
. exilis 2 Paralamyctes ; 314
Nemestrinidae 7 Paralleloptera pte rocallacformis a8
Nemorcera i s | Parapenacopsis sculptilis 234, 230
Nesoglomeris 104, 107, :.]b 'q. 151 | Pararhynchomyia varifrons i 137
. alticala .. 151 | Paratya 203, 204, 209, 206, 301, 302,
gremita 151 | X A 305, 300
l' SAFASIIOFHN P taunstraliensis . .24, 205 207, 303
, Neurobasis 5, asar *australiensis norfolkensis 03,
' . apicalis 30 07, 1c:~,
. - chinensis A 25 COMpPressa 203, 204; 290, 29
Nilgiria 349, 351 . ' v 298, 3:.1..
~ - L histrialis 5 2ET | ¢ ‘Compressa lMproviea 294, 2935,
. figulata 357 | _ 297, 298, 209, 300, OI, 302
maderaspatana 351 : curvirostris 293, 294, 295, 207,
b . solata 5 T ; : s 300, 302*
tranquebarica. . e ] | I’alugfamy:a o o (el
Nitellia 186, 199 Pelopia i e (i5)
Nozosticta 344 | Fenaeidae 203g 234
Notholestes elwesii = 30 | Penaeopsis brr:vuqrm:- el g
b Notiodrilus 1 359, 362, 363 MONGCEFOS o oo AP
Notindrilus {I:‘od.r:lus_: .. 363 | iPeploneris B 141, 144, 150
k tdemangei .. 141, 145, 150
0 Perichacta o 355 356, 415
) burliarensis .. e B
Oececemyia atra 3o » gracilis 356, 357
Ocnerodrilinae . 413 ulikalensis S A
. -
- 2 -
- -
. i .
® » .
-
= . 3 &
. R
R
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- Ferichaeta lawgoni 356 TPRcia fulvicollis 4
mirabilig 3577 m impostor 64, fig®
A !-"llELT.I._'HSIh o - 357 mdica i Gy
- o M@ stuarti 334,755, 356, 357, 358, Pleciomyia difatatae . . iy
- 350,4302 mrelanas s Fir]
Perdcoma upp;-rdrru!ug i 68  Plenrobrachia 240
belfa * .. *6g  Pleurotoma e ST
- = margininotata e 63 congener 3] %, 340"
- margininotata bella 00 coronifara : 315, 319
mefatarsalis [ monile :mtmrbht'ltﬂ Sl v 3 )
- mixta . - va o | Pleurotoma (Gemtmula) congener = 313
b spitlicornis i % | Podagrion el - 3z
Perieodrilus ® 362, 193 | Podolestes &3 32
. montanis i 416 |y Pollenia . 1852186, 199 2¢
- - ricardi = . ' - 4w nuditesenla
. Rerionyx 4 e 3545 378 e rudis . 9L,
aborensis 3 37p, 351, 383 | [Polleniopsis
> 4 3 *aborensis heterochaetus. . 3re * tpilosa .
o 5 depressus . 330, 381 Polydacwlus ])amdm_m
exchvatus ; i7s I’D!V:Ijl:ulldd.t‘ .
- S teravelyi i+ 378 | Polynemus rmra.d:'—'muﬁ' 235, 236
inoronatus 378 | Pontodrilus h-;rluudn;_u:sh ;_p]upp:g.r 375
- - bempi e 378 | Pontoscolex corethrurus 113
- m'intoshi 381 | Prionocnemis == - 136
. nainiana 177 | Protoncura 321, 323, 324, 3139, 343
- fnanus 381 | Protosticta 323, 324, 339. 340, 342, 343
tpallidus 376 carmrchaelt =i 341
o 4 pincerna ) 378 gravelyi i 323, 342
' sikkimensis .. T R thimalaiaea 323, 342
Phasia 183, 136, 187, 188, 193, 194, 195, simplicinerois ., 330
- 196, 198, 190, 200 | Pseudocryptops agharkari 15
Phenacodus : e 163 ﬂL.hé zari singbhumensis. , 19
o Pheretitha 363, 377, 384, %83, 300, 410, | Psendophaen : 24, 25,27, 32
: 411 bocki o .
. fannandalei 386 brunnea
hawavana #3530 carissima
heterochaeta 183 carissima viridissima k
= houlleti e 3835 dispar 23, 32
» _ posthuma 185 masoni 25,732
> . Philogmaga 24, 25, 27, 33 ochracea 25, 32, 33 .
montana At splendens 25, 32
Phlebotominae b S 68 | variegata 32
FPhlebotomus major .. ] Psiloenemis 336 A
. Phoridae 101 marginipes : Fia o g
Pinnotheridae 250 | Psychodn bengalensis o AP0
-, Piprzella indica 83 hirtipennis 68 s
Pipunculidae = 82 | nigripennis 68 .
Pipuum:-lus quartmuﬁ 82 | Psychodidae 68
- Tuniformis 3 82 | Psychodinae g s 68
Plagwc aeta j;.4 358, 362, 1.151 415 | Pterocomma pnpulna .. 183
maontana 337 358 | Plerocosmus velwfinms 72 .
ricardi iw 358 | Pyrellia 201 - .
rossii hE |
Flatychirus nlblma.nu.s . B B3 | R . = 3
Platyenemis 321, 327, 3 4, 323 - & .
P‘Ia:.ypajpus gentilis .. W 82  Rachisellus praetermissis L, 351
HeEsies f2 | Rana & 281, 284, 201 . .
paliiditibiae = 82 | alticola i 283
. Platysticta 321, 323, 3.24 139, 3.;,0, 341 | arvalis e AR3
- «  Apicalis ! 323, 341 | breviceps 5 28z, 283, 285
deccanensis . 323, 340 cyanoph!yct:s . 21, 283
maculata .. 323, 339, 341 liehigii ; P
X macwlata deccanensis 340 | pleskii 417 A U
3 tropica 341 temporaria 282
tPlatyura limbata o1 | tigrina 233, 285
marginata p 61 | Rattus berdmorei s Oy
rufesceus . ..s A1 berdmorei magnus
. ” tPlecia dilatata G o fig havwersi 5, 6
- -
- - - -
- " -
- -] L .
- o At . g
- (] L] 2 L]
- -
.
* i 3 i %
A . . .
.
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» Rattus blvthi . e - 5 Rhynchoplax 347, 240 240, 250, 281,
concolor 2 % 253, 267, 208, 271, 378
Cremoriventer . . « 8,10 fuleocki 2851, 232, 253, 354, 355, »
ferreocanus .. iae B0 : 2
= jerdomi 7 £, 9, 10 * coralicola £ 248, 257
niveiventer .. o G . Tdemgelot & . .253, 253, 250, 204
= rattus N P ) fexiguns 252, 200, 201, 262, 26y
ifitus ruhustu]ui i G filholi e . 258
Rhacophorus = i 2t inachoides 35z, _'-"_. 26"
maculatus e afz, o835 tiutroversus 243, 252, 262, 263,
* phurostictus .. LSy 3 264 ,
REhamphemyia himalayana 7] IHES500 o 247, 248, 252
unifasciata .. ot B tifasalis 248, 253, 205, 266
Rhaphidolabis f:l:CI.FL*I!n:I" - g Toctagonalis, 262, 250, 257, 2550
indica o Fa | . setirostria = PR T
sordida b IR wood-masoni 251, 252, 253, 294,
Rhapolosiphum acouiti B L i E 255, 250, 264
indicum e iy 176  Rhyncomya : 136, 166, "
tragans i T aberrans o e 187
Rhingia nngustlcuu,h & 1 diversicolor ; i 193
Inticinetas .. * il 8 duchia 188
Rhinia 185,088, 139, 190, 101, 102 columbina - l:ilﬁ_n
testacea = 165, 191 impavida ; = 135
Rhiniinae i 133, 138 | Rhyphidae 72
Rhinocypha .. 24, 25,27, 33 | Rhypholophus pu]l_llr_r 71
ad]:m:mti:na 4 i 36 | Rhyphus divisus e » s
apicalis o i 38 fenestralis indicus +'s o
bifasciata 3£.33, 34
biforata L a6, 317, 18 5
bisignata i o2h, 18 iy
cucullata e * ke 34 | Saccobranchus 2848
cunegata = Lo 20; 36 | Salmacia- = = For ig7
fenestrata . 24,26, 34, 37, 38 | Sapromyza 03
o fendstrella .33, 34, 35, 36, 37 | Sapromyzinae 05
fenestrella quadrimaculata 26, | Sarginae 73
L 35, 37 | SaPgus metallinus 73
fenestrella spuria 26, 36, 37 | Scatophagn stercoraria o2
a ignipennis L 26, 34, 35  Scatopse nigronitida 66
immaculata . 25, 13, 34 | Scatopsinae i 6
mas s = 3% | Scenopinidae - o 7o
iridea e .. 26, 37 | Scenopinus fL1lE.5t:I“1[:|S Sl 70
perforata \ 3G, 38, 3 Seiaena = ST
perforata hrubata o 33 coTia - cu 2Ty
periorata whiteheadi S E T cuja e - |
quadrimacilata .. 36, 37 | Sciaenidae ¥ R a1
spuria A ey 37 | Sciara o e 61
trifasciata s T4 2527, 44 evanescens 4 60
trimaculata .. 265, 13 34, 35 flaviseta  * . s £
unimacalata .. 24, 26, 13, 34, 35 flavafemorata . . . 6o
whiteheads e .. 26, 38 hirtilineata : o
Rhbinoneura i o z indica = e ]
Rhipidia e o 71 longipennis .. ; 60
antennatas. .. S 20 L luteiventris .. i [7s)
Rhipidolestes e o i3 * nigripennis .., * . B0
Rhopalocladins h:lmula.yﬂe : &7 parallela : i fi1
Rhopalomeris 103, 104, 140, 147, 145, rufithorax e e iy
140, 150 setilineata : P 60
bicolor i 143, 150 Sciarinae i A 50
carnifex 134, 141, 142, 144, 749, | Scincidac L ol 19
150 | tSciomyza costalis .. i B
carnifet pallida 135, 143, 144, 150 | Sclomyzinac e . Guf
tmonacha 136, 143, 150  Sciophilinae [y (]
ttonkinensis .. 137, T44, 150 | Scopelidae * '34., 2306
Rhopalomeris { Peplomeris) deman- Seylla serrata : . 234
gei a .. 138 Sedum rosulatum e i
Rhymosia flavolimbata = 62  Sepedon crishna o 2 o2
tRhynchomyiopsis .. . 186, 195 plumbellus .. i oz
Findica o .~ 195 Sepophis o e 20
5 .
- -
. .
-
-
- - -
s e
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Sepsinac - e o ao
Sepsis bicolor o o a0
ol oo cCynlpeen o %o, = oo
o Mo ffivolateralis % an
himalavensis .. A s
* hnmeralis e it o9
lingatipes 7 : SOSRLE, 7 e
. ruia 7 30
a rufibasis 0k
.-i.pl..'ﬁ abilis 09
vidoata * - T
* Berpestes o s
Seseromyva o L 185
sviluridae e 2 T
Simuliidae - W G
Sgnulium :'uumhirn:m 3 66
inndicum b . 5
. senile . T e 6
*Siphocoryme pseudobrasdeae |, 183
Siphonaphts midis 183
nympheae e 183
padi e i 183
# Sphaegophoria flavoabdominaliz. . 3
javama B o i
nigritarsis ! % 8
- scutellaris s ] g2
viridaenea iia i &3
Spilogaster himalayensis o a2
Spilographa o e o7
Stegoacma e 180, 187, 104
- vinculatumm .. - To4
Stolephorus indicus .. e 2N
Stomina Tubricornis .. * = 1'5},-
Stomorhina E 136, 101
lnnata o ws 152
srcielala s L. )
HisCingG Ak A T
sealaris gl 152
Stomoxys calcitrans .. FoE [yl
Stratiomyidae s i 73
Strongvloneura te 186, 187, 1665
feoerulamn L. 4 154
tnebulosa i <. 1o
tnepalana 187, 196, 1097, 108
prasina = 187, 106
fviridana = iag, o8
Styvgeromyia meculosa s g1
Symplecta punctipenpis i 71
Synamplovenra . 1835, 180, 100
cuprina s ]
iSynamphone sropsis, . 186, 169
Tviridis ; 1605
Synidotea il i ot
angulate o . ®, 3
Wbicnspida 45 3 I
consolidata .. g :
. eromi % e 2
bharfordi = M- et
hirtipes vir A .|
« hirtipes laevidorsalis = 1
laevis - i a
aticauda .- M B
Hrarmorata . -y -
muricata e ol 2
nebulosa 2 w 2
nodulosa R R
pallida wd I
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Syiftdotea ritteri .
™ setifer i .
tvariegatna A b 2
Syrphidae ., R
Syrphinae ol L
syrphus x .. 83m
balteatus : ;
Inniger i .
pyrastri
salviae » ot -
LoTvus e . -
aimbellatarum . .
Systoechus socius
-

- T .

Tabanidae
Tabafinae ;
Tabanusexcelsus 3
arientis
Tachydromissgentilis. .
; tlatifasgjpennis,
Tachvdrominae :
Tachypeza incisa
palliditibiae
Tanypinac
Tanypus -
himalayae B
oriplanus .
riparius o
saltatrix i AEw
Tapes ¥ i
Tendipes e
Tenebrionidae
Tephritis zonogastra . .
Tetransura w e
Tipula brunnicosta
griseipennis ..
Tipulidae s
Tipulinag 5
Thelvchaeta e
chalybea
viridaurea i
Thereva s
fhilineata i
flavolineata .,
Therevidae i
Therioplectes hirtus .|
subcallosns i
Thoracites :
abdominalis = , |
Thorinae
Thysanura e
Toxoptera aurantii
Trichinridae
Trichiurus .
havumela e
Trichocera ocellata
punctipennis
Trichacnentis borngensis
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e
e

oelages inta g ]
actogesima albicanda
orang v
renifer e
ITrichometallea =
fpollingsa it
Trichosiphum el
Touwbinm s
' .
a
-
L - . -
-
. - .
5 -



Trichosiphum minutum
., fmontanthm
querci i
Tricvelopsis Wi
Trigastrinac 5
T?¢~'|11m'qp]1.1t1l5
- malabarions
LR ) nEram
Trigos
- [53

s

-
Trigenometopus frontalis

Tmontanns

trilineatus
Trivonoplax

il

[] ungiisfor

] .-

. unguiformis longirostris

Trimeresurns
L RN T, I ..
triponocephalus
[rinicura aterrima
iTriporobins *
tnewtoni *
Tropidonotus
Trypeta 2
% Trypetinae :
- ‘ Turba s
Tvlophora asmatica ..
-~ § +Tyvphlops acutus

3 diardi o
u
1 I_.'.r:';f."_rl agfiea o
Umbrina s
. . sinuata e
., . » Usia marginata Fe
sedophila oo
. .
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240271, 373, 274 270,

Venns gusta
neretrey
s Merelrix tmp
triradiata 4
Veltalinae
Vestalis
apicaliz
gracilis
smaragdina
Vidalia
Teervicornis
Tmelanonat:

Vitis quadrdngularis

Volucellinae
-

Wahn esia

Xiphocaridina
comtpressa

currirosires
g clongata
Xylotria dunlopi

L ]
Zygoptera
L ]
-
-
-
-
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" J. DESCRIPTION OF A'NEW SPECILS OF
*"ISOPODA OF THE GENUS SYNIJ
DOTEA, HARGCER, FROM THE

GULF-0OF MANNAR, 3
’ o . X « & -
Hv Warrer E. Conuixer, £.5¢, . LS. ele,, Ressarch Fellow
» of the {‘-'l'r'-l-"r.'fﬁp".’l'l.' of S!’. J HI:IJ'c".'H\. . -
L] ®
A .
A Plate Ty P

- 5 .

Dr, Anndpdale has kindly submitted to me for examination
and report, a small collection of Tsopoda *belonging to the fdmilv
[doteidae, from the Indian Musemm collection,

As vet very little is known of the members of this family

from the Indian Ocean, and although the different cenera and
species find their greatest development in the colder seas, there is
every reason to suppose that there are many genera and :ii}'CCEL'F-
awaiting discovery in the Indian Oegan.

The present collection contains a single new species relerable
to the geflus Synidolea, Harger, [rom coral reefs at Kilakarai, Gulf
of Mannar. s

- The genus Svaidoien was constituted by,Harger! in 1878 for
® group of Isopoda characterized by the following features:—a
«nultiarticulate flagellum of the antennae, a 3-jointed pelp on
the maxillipedes, the absence of coxal plates on the dorsal side of
the mesosomatic segments, a single metasomatic segmient, and
uropada with an endopodite only.

Miers® regarded the genus, as known to him, as synonymous
with Edofia, Guérin-Mén., but although these two gewera, at first
sight. appear very similar, they are quite distinct {rom one another.

In all there are some sixteen or seventeen species belbnging
to this genus, but the detailed structure of very few of them has
been described and figured. Miss Richardson® has given figures

« of the maxillipedes of some speciestsbut unfortunatelyw these are
incorréet in many cases. ; '

The species here described is the first, I believe, that has been
collected in Indian waters, the remaining species being distributed
as follows :—

L. 5. /mrlipes (Milne Edw.). Cape of Good Hope, South Africa..

. 2. 8. hirtipes var, laevidorsalis (Miers). Jativama Bay, Japan.

§odmier, Fowrn. Sedy (Ser, 35 val XV, pe 574 0878
L Yourn. Linn. Soc. Lomd., vol, XV 1, p. 65 (1831

d Bl (5.5, Nat. Mus., po. 54, pp. 1‘;?fi-39f{:gns}. '?5'?
No_gst?? |
e e pet i i1 3
. i L] ‘PD
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.
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Records of the Faditon M wescune. [Vor. XIII,
e 2 "
5. pallida® Benedict. Choukof Island, Alaska.
. Erosi, Benedict., Sanunakh Island, Alaskas
. nebilgsa, Benedict, Bering Sea, Alaska, etce.
. angulata, Benedict. Off Cape _Iullu-m1 ‘u‘v. ashington,
. bicuspida (Qwen). Alaska, Bering Sea and Kara Sea!
. marmorata (Packard). Labrador. .
. latfeanda, Benedict. San Francisco Bay. ta
. hgrfordi, Benedict. Calformia. e ¥
. todulosa (Krover). Arctic Seas and Pacific Coast a=
far as Britisle Columbia.
- ":i: vis. Bewedict. Alaska and Bering® Sea.
. consolidata (Stimpsén).  Pgcific Grove, California
mgricale (Harford),  Arctic Ocean,
. picti, Benedict, Al iska and Bering Straits,
. rifteri, Richardson. San l1.u11c1~1_u California.
. setifer, Barnasd, HL:LLUL Africa. =

ek
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Synidotea variegata, 1. sp.

igs. I-1I0),

Body oblong-ovate, female rather wider than the male, dorsal
surfgce convex, almost smooth, L’cphalo 1 (fig. 1) wider than long,
sHArrowing 1}0':'.""1' iorly, frontal margin straight, posteriorly there is
a deeps tfransverse fusrow. Idyes large and oval, situated in the
middle of the extreme lateral margins. Antennulae (fig 2) with
the first joint expanded, second and third short and wide] sub-
equal ; flagellum nearly two dnd a half times the length of the last

peduncular joint, sétac in bunches. Antennae (fig. 3) first and”®

second joints subequal, together egual to the third, I'c:ullt ratiier

longer and narrower, fifth half again as long as the fourth ; flagellun’
composed of 21 joints and small apical style. First maxillae (fig.
4) with outer lobe terminating in 8 denticulate spines, inner lobe
terminally has 2 long setose spines and a small setule, Maxillipedes
(fig. 5) short and wide, p'ﬂp 3-jointed, basal plate short but pro-

longed on the inner margin anteriorly, epipodite broad and excavate
on i:hq pﬂsteuur margin, distal inner lobe rounded terminally.

Segments of the mesosome {fig, 7) 2-4 subequal, 5-7 somewhat
shorter, pleural plates of first segment with anterior and posterior
angles rounded in 2-4 anteriar angle is produced forward a 1Ltt1t:
and posterior antfie rounded,®5-7 truncate, coxal plates not lirt.qeut
on the dorsal 51{10 In the middorsal lme ol segments 2-4 is an

* arcuate*depression towards the anterior margin (fig. 6). Thoracic

appendages 2-4 small and directed forwards, 5-8 larger and directed
baokwards. Metasome (fig. g) composed of a single segment with
narrow lateral Sutures indicating a further coalescld segment,
terminal segment with stratght lateral margins gradually narrowing
posteriorly, posterior margin bluntly munded with small medmn
notch, dorsal surface verv faintly keeled. Uropoda (fig. 10) with
lateral margins almost straight, excepting at the hinge, rounded
anteriorly and setose on the inner margih, on the outer posterior
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2
margin is a am.ﬂl denticulate -pme endopodite %with straight iuner
smargin and ¢ut away on the ouber side,

Length 75 mm. Colour [m aleohod) huyr'trr from a ﬂl.m.r- .

* grey to yellow with irregular sepia-colpured markings.
i Hﬂbt!at—-l’{t!akﬂrn Ramnad Districty, Fsom coral redfs.
* Id I1~[9I'ﬁ Nop, ttoean {.‘:.- W, Kenp),

TVpe.—In the collection of the Indian Muscum.

T'his species exhibits a slight relationship to S. lgr errit-: Bene-
dict"and S. angulata, Bengdict, from both, however, it differs in *
a number of structural features. It agre#s with the former spe-
cies in the form of the cephalo n*and in haviug the spall rounded *®

smedian notch or indentation on the posterior margin of the meta
some. In the form of the mesosomatic and metasomatic segments
« it is not unlike S. angulaly. . .

The mouth parts are undeseribed for most species of this
genus. In 5, wariegalt the outer lobe of tlee 1st maxilla terminates
i eight denticulate spines. Harger' states that in 5. nodglosa
(Erdver) the outer lobe is armed with stout, curved, denticulate
spines, aid shows nine of these in his figure,

Stebbing * in his description of 5. firfipes (Milne-Edw.), states
t]nt there are ten or eleven spines on the outer lobe in that spe-
cres some of which are denticulate, and that the inner lobe is nae-
row at both ends and has two, rather long, plumase setae. .

The znd maxilla in S. wodulosa pas Ggured by Harger, is very
distinct fyom anything I have seen in any other species of this
genust

* The maxillipedes of 5. variezata #re short and wide, a charac-
“ter common to most members of the genus. *

The 2nd, 3rd and 4th segments of the mesosome are subequal
aud longer than the remaining three. This feature is more appar-
ent in the wider female than in tlie male. All the segments are
convex and the pleural plates of 1-4 stand out slightly. There is
no trace of the coxal plates on the dorsal side.

In S. harfordi the lateral margins of all of the pleural plates

* are straight and in 5. angulete the margins of bCﬂ[nEiltS I-4 arc
angulate, those of 5-7 0111} being wtfﬂl"‘ht In’S. vartegafa the
condition of the lateral margins of segments 1-4 and 5-7 forms a

* link between the two above mentioned species. In the 1st seg-
ment the angles are rounded anteriory and posteriorly and in 2z,
*3 and 4 the anterior angle is pro&mfetl forward slightfy ang the
posterior angle rounded ; tlle remaining segments are truncate.

The metasome is rather wider than in S. harfordi, amtl more *
bluntly pointed than in S. angulata.

¥
ol

b Rept. Ul S Fish and F. Comms.. 1835 (18801, p. 200, pl®vi, lig. 350
x L Nondle Afvican Crist. pte 1L p. Hl (]-u} i
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LN T ES ON CTHE TYPE Hl"E-rl[;‘I_‘Ll ENS .OF
.. SOME BURMESE AND HIMALAVYAN
o RATS.

-
p By C. Ropex Kross, F.Z.S. - .
-
The authorities of the India® Museum have recently lent me fof
* cxamination the tvpes of sgme long-described species in jhe collec-
i tions at Calecutta, and these slight notes on some little-known
» animals and little studiegd material mayv be of use to werkers o
Eastern mammals.

M
5 .

F . . Rattus bowersi (Anderson).

.

I tez bowerst, Anderson, duyed, and Lool. Res.. P Ao ple syl (rsys)
P25 iy, . 02 Sclawr, 2.5, 1500, P. 52, -l,i,

abs Mamer. Girds Mas., 11, P. 2 L= ) Ihowmas {8
by Gese bz, 20 (XXX P 037 (18025,

. Eprmiys dowerst, Thomas, Yourn. Somb Vb, Hists Sog, XXV

pho (1aiG) .

g The type is an adult female with slightiy worn teeth collected
by Anderson at Hotha, Kakhyen Hills, near Bhamo, Upper"Burnia.
The body, which is preserved in alcohol, no longer serves to indi-
cate the colour of the animal in life Gut shows that the pelage is of

- 4 » the same hispid type as in R. berdinorei (Blyth) and R. [erreocanus
(iller),' being composed of long, slender spines or bristles and a

. » much softer under-fur, .

The skull is in poor condition, as both the zyzomata and the

- whole of the left side of the palate and tooth-row are broken. while

. the tips of all the incisors are much chipped The species, however,
. 15 now well-established and a good number of specimens are avail-
e  able for examination in the South Kensimgton and Genoa Museums.

Mr. Thomas ([fourn. Bombay Nat. Hist. Soc. XXIV (1g10),

P: 409) has forestalled me in a comparison of this species with

. K. ferrcocanus of the Malay Peninsula: while, however he had at

- his disposal numerous specimens of fowersi but only one of ferreo-

= canus, there are available to me, on%the contrary, severgl examples

. of the latter in thg collections of the Federated Malay States
: Museums, but only the type of bowersi. % .
Thomas states that bowersi is larger, having a greatest length

of skull of 55—57 mm., while that of ferreocanus is ahout 53 mm.

One of three adults skulls of the latter, however, measures 55:3, so
% o it is not impossible that when a larger series is available we shall

[ Proc, Biol. Soe. Washington, XU, p. 1y, pls. iii, iv, fig. 2 (1900) ; 1ype
from Trang, Peninsular Sian. :
-
-
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find that there is uh‘l'tl'w differcuee i size ot 'tn'-:.-;-;m' belicved,
The skulls of both®are of the same elongate form, only slightly
curved above fyom front to back,® but the bullae of bowersi are
* congiderably larzer and wlore dilated than those,of ferreocanus
oh the other hand the molars are smaller {both shorter angl
narfower), the alveolas lengfhis of the upper tooth-rows bLeiflz
respectively §'7 and 9°4 in skulls of equal length. In the type o -
howersi the incisors are licht orange-vellow * in ferrcocamnns they
are ivory witly pure white tips. Theslatter, tHough a member, of
*the bowsrsi group and representing it in the Malay Peninsula
appears to be a wellinark®d and distinet species,

*  Some megsuramerds of the tyfe skull of bowersi are:—greatest
lemgth, 54°0; condylo-basilar length, 4°8; hasilar length, b oy
palatilar length, 252 ; lehgth of palata] foramina, g0 diastema,
17°0; upper tooth-raw (alveolus), 87 : wasals, 209X 5 3; inter
orbital breadth, 8'0; areatest cranial breadth, 213

wd

. °
® 2. Rattus berdmorei (Blyth).
Wees bomdmares, Blyih, Fowrn, Asief. Soc. Benwal NN 4 M

iy op eit, XXLH p. 213 (186352 Sclater. P28, 1800 I 324
il Cat. Mamne, Tod, s, 11, po 7801801 ),
f'flﬂr'l.l.'l.'.\' berdmorer, Thomas, FTeurn, Bowbey Naf, Hist. Sore., KNIV, 1. =
. 4135 1 q1h. :

All that remains of the type of this species, which was obtained
by Berdmore at Mergili, Tenasserim (and which is still unique), i=
a portion of the skull including the zygomata to their fosterior
roots and possessing above thg greater part of the parictals, bug
lacking below the bullpe and basioccipital, ete. .
I am glad to find that Thomas (/.c.s.) shares my opinion tha
this spacies possesses the same large bullae as my R. b, masnuns of
South-Eastern Siam (P.Z.S., 1916, pp. 57-61, text-figure 1, where
details and measurements of the skull of berdimorei are also oiven),
The mandible has disappeared but the upper incisors are of

similar colour to those of howersi and show the same lack of
curvature. =

’ 3. Rattus rattus robustulus (Blyth).
-
Wees robrstulns, Blyth, Fourn. Asiaf, Soc. Benpal, XXVIII, [ i
(1850) ¢ @if, op. ooty XXX, p 343 (1563).

Mus rattus var. 1. rufescens, Sclater; Cat, Mawone, Tad. MWus, T1. 0
fifk 1801, ]

. The type of this form, an adult male with ;Iightiy worn teeth
obtained by Berdmore at Schwegyin, Tenasserim is a spirit speci-
men with a practically perfect skull.

4t shows the following external dimensions :—head and body,
163 (approx.); tafl 153 (possibly slightly imperfect): hind-foot

33'5; ear, 19°5.
! Selater’s figure is excellent ; Miller's {loc. crt., fig. 4 1 regand as less satjs-
factary, .
= L]
- . -
[ ] -
- -
-
L] " -
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The colour of the pelage 1fas been disch: aged and altered by
w'[}l'rlt but the fur of the undersurface was apparentlye white with
a grey base and the hands and *feet were, white,

I am unable to say how the skull compares *with other Iaft,
Chinese forms of raffuws, but it is xuite distinct from thosg of

* Central and South-east Siam or ofthe Malay® Peninsula. The

*ifppeg profile is less curved, the rostrum is lighter but longer and
the bullae are much smaller and much less thatu! while the tooth
row, diastema and palate wc'r:m longer, As Lnutpamd with twao
scarcely adult examples of ** raflus™ frum Calcutta (fhe only
Indian material tg hand) the skull 111m1wh of larger size with,
broader palatal foramina has 1,:4::* much shallet and more con-
* stricted bullae. » 2 .

Measurements of skulls greatest length, 45°8; condvlo-basilar
length, 40'2; basilar leweth, 357°5; palatilar lén -151. 2 '-‘.~": palatal”
foramina, 89 diastem 1_, 12°5; hreadth of palate hetween
anterior rnn[‘{n* UM length of uppertooth-row ..L]n,uhr“ 10
upper edge of ﬂ.'at&m bital Fummm to tip.of nasals, 15'g; n#sals,
18% 3°8; inter-orbital breadth, 6°5; zygomatic breadth, z10.

It is not easy to 11l|c1<:r$1.'=11u[ how Blyth subsequently (J.4.5.5 .,
XXXII, 1863, p. 342) considered this animal to he the same as his
ol s lﬁl:lll norce.

3

L]
4. Rattus concolor (Blyth). .
Wis voncolor, |.a|'.|| T |- wt. Nor, "B gl sxwvuf P 205
o 15500 (. af \"\J[ PR T Add (1303) 5 Sclater, P28 1800
. P 330, ]rl. fiv, II"I"- ot b e Qa8 i, Cate Wanrwe. dodd, Mas 11,

& fre G Taan L

The types of this species, three speciméns collected by Berd-

.more at Shwegvin, Tenasserim, and preserved in alcohel, are

unsatisfactory. Specimen (¢) of Sclater’s catalogue is apparently
adult though the teeth show no signs of wear, (f) is smaller than (¢)
and sub-adult with teeth quite unworn, while (2) is a juvenile,
As the skull of (g) is unfortunately badly crushed I select the
female specimen (f) as lectotype; for the skull figured by Sclater
{l.c.s.) is evidently not one belonging to a member of the type
series, but to some much larger individual. The skull (f)is com-
plete ahd is in good condition except that the right parietal region
is crushed inwards.

No colour details are available :Jmnn to long 1nmler=10n in
spirit. .

Measurements of specimen (f):—head and body about Too .

(ro8)!; tail, 112 (131); hind foot, 23°3 (25); ear, 136 (15).

Skull: greatest length, 29°0; condylo- basilar length, 25'0;
basilar length, 230; palati!ar length, 13°2; length of palatal
iuramxna 5:6; diastema, 7°5 Ir&:l-‘rthnf upper tooth-row (alveolar),
* 40; length of nasals, 10°4: inter-orbital breadth, 4'5; zygomatic
breadth, 14°2.

Measurements in parentheses are thost of the male individual {2,
L]
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» Rattus blythi, nom. nov.
paaionens, Blyih, Fournsdsiat, Soc. Beagal, XXV, p. 204 i
o1 _'.-L..-" op. off,, KA ML p. 341 {1503 ). y a s
s % Ufus Fulvescens, Thomas fpertind), PLZS, 1881, p. 347 1 Sclater, P48,
|_:_'i|:|u_ [+H S2: s r:r'.. Cad, Nermm lonet, .|.'r.'.'.-:.. ”. I Oy | I:RI._.IJ | 18 L

-
Mus cin samomeis UBlyth' was described from two individuals ,. .
collected by Berdmore at Shwegyin, Tenasserim, one of whith has
been umuuh_d while the other is a skin in alcohol: both are ac-
= companigd |:_'|‘- somewhat damaged skulls. %
[ propose to regard apecimen (a) of Sclater’s catalogue as the
¢ 4ype for Blyth's namge; for the emeasurements® aiven by him, in
his first 'I.'C'Lfl"l'.'.ll.’_, Wore |:|1:-'\\.':_|!|I,|-~.|_}' made 1.r'|] L -~|\'£1'|I while it is ;]i._';]lll}' ™
improbable that the colours he gave were recorded from the spirit
* apecimen, when another was available.

i A - sns =3 .
1 1indis |i1'.'12'|] 15 1 POOr Conaltinn, e ¢dls are

The mounted
very imperfect and the enfire tail is missing. - _
g ]_]1‘_ absence of the latter is unfortunateq for spart from the

oreater size of the animal, the impression conveved by its pelage
is that it is a member of the cremorivenicr aroup,! distinguished by
the slichtly pencillate, unicoloured tail (of which a large form,
E.{enasier hasrecently been deseribed by Thomas [rom Mt. Muleyit,
Tenasserim, 5000 ft.).*  On the whole the spinesof the dorsal pelage”
are much slenderer than those of cremoriventer but a few are present
which approach them jn breadfh and stifiness
The skull, with teeth only slightly worn, clozely resembles
. those of aged examples of cremoriventer and appears to differ only
in natrower, less spatulate nasals and broader ante-orbital plates:
the bullae are guite of the *‘ jerdoni '’ type—small, flattish and *
but little dilated. E

The upper incisors are, however, much more corved back-*
wards aud both pairs are fvory-whife with no tinge of orange on
the exposed portion—a character ¢uite unknown in any rats ol
this section, On account of these features [ think we must regard
this rat as an example of a distinct species, and since the name
cinpamonicu® is ]}rcrrccupiLd (Pictet, Not. Anim. Nowv. Mus. Gen.
1844, I 64, pl.xix) I propose to call it bythi alter its first

describér. .

The pelage was said to lhave originally the upper parts as
bright, or scarcely less so, as the British dormouse; of a fine
cinnamon eolour with lnrccmalpn:ucu: black tips, the undcr parts * :
white abruptly divided [rom the cinnamon huesabove. Length of £
shead and body about 152; tail, 197; hindfoot, 32 mm. .

The colour of the dorsal fur to- -day i3 perhapﬁ best deseribed

=  asspmewhat between the ** ochraceous-orange’ and ‘' ochraceous- 4
tawny '’ of Ridgway® and grey at the base, The pure white i

; 3 .:________ =M o aCLL 4 x% 1

Miller, Froe. Biol. Soe. Washington, X1, 1: 144 pl. vi Bgs. 200, b, ¢ (Moo,
Thomas, Aww. Map. Naf, Hist., (8) XV, p g2z (1g16). j
Celonr Standavds and Nomegnclature, L2,
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1917.] €. Bopex EKuoss: On Burmese and Himalovan Rats.  ©

undersurface is sharply margitied and l:'\h:‘ﬂl'.i. down the inner and
posterior sides of the fore- l'hul:-q on to the hands: &he front and
inner sides uf the thighs ard white also, but the white feet are
isolated by a ““ecinnamon ™ band round the aftkles, which etlgur
also extends slightly down the medtan line of the mclltpud! ks,
Some measurements of the skwull ar®:—gteatest length about
*38:q; palatilar length, 15°4; length of palatal foramen, 6°g;
diasfema, 94 ; upper tooth-row (alveolus}, 6'0; nasals, €3°90% 3°9;

padatal breadth between last®molars, 4°8, -

- = i

« 0. Rattus jerdoni {l!h H]J- :

faai i, |5|:|1|-' T o lsrat, Sec. Bewge \\\Il 350 (1803
" . T Thomas ), .2 N 1}-13':',: |l 537 : Be ||fr.r I'I."lrr?!'.l‘p_r.:':l_
PN 1300, p. 523; ol (T partim), Cat. Mamm, .I|I|.'I.:. Mus., 1, p. G

{1801). . . .
Epimys felvescens, Wroughton, Fourn, Bombay Nai. fizt. Soc., XX1IV,

P 427 (10100 k

The tyfe of *Blyth's Mus fong, (specimen i of Selater's
catalogue) was collected at Darjeeling by Jerdon, and is in a very
bad state of preservation. "The skin has been mounted and is now
much torn and discoloured with the tail broken. ‘The skull, which
appears to have been removed later, consists of little more than
the anterior portion: one zyvgommatic arch is complete, &hough
fractured, but the tips of the nasals are broken away, Thea
mandible is in fair condition. . . i

Tl skull is that of a very youug animal as only the first two
molars are in sight. The combined lengths of these two molars,
‘upper and lower as far as they shéw, are 50 and 48 mm. respec-
Lively.

The colour was described by Blyth as being *' bright dark
ferruginous above, pure white below ; some fine long black tips
intermingled among the spines of the back; limbs marked with
blackish externally; the feet white. Length about 102; tail, 76:
hindfoot 22 mm."’

It was originally therefore much darker in colour than
fulvescens, ** cinnamomens,’ ete., but not greyish Iike nivefventer.
The colour to-day is very near Ridgway's '‘ cinnamon-brown” on
the Ifack, becoming * ochraceous-tawny " on the lower parts of the
sides (the base of the fur, as usual, grev} and one does not receive
the impression that the fhrl-:lsh -tune 13 due to 1mmatur1t}, only.
The distribution of wlme on the under]ﬂrts is as 1 hive yoted in
the case of Blyth's ** cinnamonteus.

On the rump the darker-tipped, pale spines are stender aid
elastic but they are stiff and flattened on the sides and mid-body.
The outer sides of the ears are very thickly clad with comparatively
long hair of the same colour as the head. "Phe tail appears to
have been bicoloured as stated by authors subsequent to Blyth; it
i= clad with very fine short hairs.

Thomas in 1886 (and other writers have followed him) held
that jerdoni could always be separated from fulvescens on account
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of its bicoloured tail swhereas in 1‘55|;"]1l._t1.u: the lower side was of
the same tone as the upper: but uni.L recently Wroughton (/.c.5.)
lias_come to the 't_unu.luhmu, that jerdoni must be identical with
fusic®ens of which’, therefore it would be a synonyvm, I o not
thinks, however, th: it we can yet t: ike this as proved. A
Associated with jerdbnd by Scldter is a ~]:111f with much worn
teeth from Darjeeling rﬂ|1ull:tt~1l:“| of his catal It most resem-
bles the s®ulls of cremorivender and of e “etaaniomens

but is longzer relatively narrower |i".| her long, pointed
TUlL ; -'.-.'.!1:_-:,_--:--'.-:1*.'-.-'-. md are just a trifle

) dimensions
. 32'5; basilar
ina, 6/gX279;
ralatal breacth
arbital foraimen
tal breadth, bo:

the

U*-l.\IF 21

'.I~.'.H IS 34 4'5
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*  of viperine sunakes

wlnorg and T noticed that the descriptich
of Lachesis anani 5 given by Boulenger in his volume on
** Batrachia=and Reptilia -:'I"- e of Byitish India, p. 430) really
covers two uhull.ﬁ. species, Obviously there is consigerable
divercence of opinion in regard to the specific characters of
this viper. Major Wall gives sketches of it in his book on *f The
Poisonotis Saakes of Tudic’', which do not quite ft in with
. Boulenger’s description referred to above. For example, the
figures indicate only one postocular and eight apper labialse while
Boulenger makes out ‘' two or three small postoculars and nime
or ten upper labials.” Moreover, 8ajor \Wall mentions (page 53)
that snmll scales may or may not he intercalated between the nasal
and the second labial, which fact is not noticed by anv of the
early writers. i
. TPayrer gives examples of specimnens Wwhich differ from Gin-
ther's description of the scales on the head and on the body of
T. anamallensis as being more or less distinctly keeled in twenty-
one rows (Thanalophidia, p. 20). Jerdon recarded (Journ. As. Sor.
Bengal, 1854, vol. XXII, p. 523) his Triconocephalus malabaricus
as very closely allied to T. wigromarsinaius, lorms which have
since been considered identical respectively with T, anamallensis
] and T. frigonophalics (Boulenger, Faun. Brit. Ind., Is b, and Bat.
' PP 430-431). It is also noteworthy that Giinther calls attention
to Jefdon's reference to smooth scales in his deseription of Trigo-
::atclbfmhrs malabaricus and he maintains that ** they are keeled in
our species as in all Trimeresuri.” s Further he pmceeds to men-
tion that **Mr. Elliot possesses a drawing of a young specimen,
E . named T. malabaricus (Jerd.). It re:»embles our species in cnlura-
F tion, but has a white, black-edged temple-streak insttad of A
'l black one, JMr. Jerdon {lﬂﬂa not mention either a black or a white
temple-streak "' (Rept, Brit. Ind., p. 387). .
b % After” examining the spemmen& in my cbllection T eannot

resist the conclusion that these writers are IEHI].}' alluding to two
distinct species which in certain respects possess common charac-
ters, and Boulenger’s description accordingly rtequires, in my
opinion, recasting ; fﬂr his diagnosis of 7. anamallensis is wide

‘ L]
[} ! '
. R k2 . v . . []
* .’ .. - -.'
- . '
- . .
. . e
. 2 - ..-. L]
. > - .
ER T NN OTES ON LACHESIS "ANAMALLENSIS
.t AND ALLIED FORMS, -
By C. R. NARAYVAN Rao, ALA., LT, Mysore U m.:mn Ranvalore?
L
3 |!'|E.1:l._' 1115, L] - -

-
I had an opportunity to examine fecently a small collection,
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-
enough to receive sewcral species of 'L‘ri.:uercsuri. I make out that
Trigonocephamis malabaricus is specifically distinet from T anamal- »
Jengis, and T give below separate diagnoses for them. T retain the
specific name of the former species given by Jerdon.

L]
. -
. . T & .
Lachesis anamallensis ! (Glinther), ; .
Pratteresetiris anamallensiz, T l'.I||'I|_|{|_'I -~ Firren. Beit, fad s, .‘Il.ll'lf‘ll w |3 43t

(in parg onlyv) s Guanther, Rept. B, fad., p. 3387, 5

Head considerably lopger than brohd, in the ratio of 5 to j,
and distinetly trianzular. Snout fgr more acute €han round, and
the temporal swellings  modest., Scales on the margin of snout in
front mor#® or less concave; they may fovm a distinct outer ridge in
ssome cases.  Scales on the head small, cyeloid, slightly imbricate.
Those on the snout and the scales adjacdht to the supraoculars
are slightly larger. Internasals separated by.a big seale. Supra-
loreal descends to connect the nasal and the gecond upper labial
which®forms the anterior-boundary of the facial pit. One or two
intercalary scales between the nasal and the 2nd upper labial
rarely absent. Rostral broader than deep. The upper margin ol
rostral visible from abeove, Supraccular faintly or distinetly diwvi-
ded into two. Seven to eleven scales between the supraoculars.
Two J&r three postoculars and a single subocular. The second
loreal slightly more than half the size of the first or the third.
Nine or £2n upper labialk .«'up;trﬂt‘u:i from the subocular by two rows
of scales: the lower series consisting of bicger seales, the postecior
ones keeled. Twelve to thirfeen lower labials and seven sub-
linguals. In some specimens the fourth sublingual is quite as
large as the first. Temporals fairly large and keeled. .

Body, Neck very much narrower than the posterior region of
body which is fairly rounded. Scales round the neck 23 to 26, in
the middle of body and the preanal region 21 to 23. All the scales
on the body keeled. Sometimes those on the posterior region
smooth, hexagonal, non-imbricate. Scales on the thickest portion .
of the body large. Veutral shields: 147 (£38 to 155, Boulenger). .

Tail perfectly rounded, acutely pointed and strongly prehen-
sile. In spirit specimens the tail may become twice gpiled.

Subcaudals, twa rows 47 (44 to 58, Boulenger). =
-
RS e — S = ) )
1 Mnjor Wall adopts the nomenclature of Dr. Noguehi and perhaps the .

jystification for such a procedure is that it is more convenient to have a common
|crm||1n!og3" In such a case Botfhrops, Trigonocephaluns, Trimeresurus and
Lachesiz would be SYNONY oS weneric terms, but it is doubtful whether the gene-
ric identity of the Asitic and the American species has been established. 1.
.'\:ogu.ﬁhi agrees with Stejneger that the South American Lachests &s sufficiently
vharacterized by the fecaliar scutellation of the tail,  Apart from this, the more
or less prehensile 1'I.'-l'|.lITL‘I.'1I11:! the shortness of the tail in the Asiatic forms and * ‘
other general characteristics peculiar to this group are sufficient for Stejneger to piffm, ..
=mploy the designation of Trimeresierus for these forms.  But Noguchi cansiders
that Lﬁerc is greater affinity between the Asiatic and New World pit-vipers than
there are differences and accordinglwuses the common generic name Lachests. b

has the merit of simplicity and in this paper his termimblogy is Followed. l
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1917.] C. R. Naravax Rao: Sonth Indian Pit-Vipers. I3

- -
Colonr. Green or somejintes yellowish, sise of the belly with
» or without white spots: thesg are edged below by @ black longi-
tudinal band, The white spots v.ln.n.prc:s-.ut betome lmrac-‘lnu
shaped markings in the preanal region. Dorsal “surface with Broe
o¥al or lozenge-shaped brown spots which run into a zigzag «ine
. posteriorly, Head mottled. Two rdundish green or yellow spots
on tht front of the nape. Temporal streak present, A dark
transverse line betwaeen suprageulars and another behind the inter-
nagals only in the green forms. Lips green, belly green, tail,
banded with brown or green stripes. Jail sometimes speckled.
Voung forms have a conspicunus black tgmporal streak. Body

« green. ‘Tail banded by uhlh. E1dlll:f- which are intoufplete. Tip of

tail white (Total lenzth *‘ ft. Tail 45 iuches, Douletfrer).
Habitaf. South Iudid. This is a purely arboreal snake and,®

its staple food consists of small birds, rodents and lizards. ‘The

colour of thy bodysexactly harmonizgs with its surroundings,

variegated byslichteand shade, and the animal is thus able to
attack victims without being noticed. The fangs are enormously
big, a specimen 25 inches long may have fangs measuring nearly

1z mm. along the outer curve

Lachesis malabaricus (Jerdon). .

Trigonoceplial Copledas) malabacicis, Jopdon, Feurn. Az Sor. Beys
gal, \\H p _'.' -|H-”-

A i eresurus anamallensis, Bo lenger, Ko freitedind, Nepl, pe 430
{in part).

e % Head. The interorbital space fairly deeply concave. Snout

-k\f >

marked off from the head, with a conspicuous out-crop of large
* imbricate scales, Head (without the snout) squarish; temporal
swellings conspicuous. Snout rounded. Rostral scale squarish.
Internasal large, united or only separated anteriorly by a very
minute white feshy tuberele. The supraloreal forms the roof over
a secondary pit formed by the nasal and the second labial, which
are in contact. This secondary pit may or may not®open into the
loreal pit by a dorsal groove ; the supraocular somewhat narrow,
divided into three, clasped b}f two large scales; 6 to & scales be
tween the supranculars faintly or ahtusely Leclcd S or g upper
labials. The second praeocular always less than half the size of the
first or the third which are nearly égual. Subocular large, single,
and one large postoculag or two small ones. Three small, very
strongly keeled temporals, very often conical. Occasianally the
first upper labial fused with the nasal. One large scale intercal-
ated between the fourth and fifth upper labial and subocular. _The
series of scales between the subocular and ghe upper Jabials
strongly keeled ; ten lower labials and five sublinguals.
Body not fat. Neck about the size of the preanal portion ;
21 rows of scales round the neck, round the thickest portion of
the body and in front of the anal region ; all strongly keeled.
Ventral shields 150 to €60 ; anal entire, fairly large.
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Tatl perfectly griangular in crtss section, not prehensile, sub-
caudals in two rows, 55 to 58, ¢

Colowr, Bedy rulong with broad brown bands: head also
gfitais.  Spirit spfecimens show a broad temporal band with a
few,white dots in the centre, sometimes the whole surface of tlec
body is brownisl® with deeper bands. Ventral surface steel
bluish, a few white spots on the sides in the anterior third of tht"®
body. Fail dark with grav bands or dotted white. Ventral sur
face of the tip of the tail whitish with the extreme point black.

Total ledgth 1g inches, tail 3'5 inches. *

Habitat. West coast of Peinsular India e including Coorg.
This species & mot urhoreal like its congener L. anmnallensis, but
frequéntselow scrubby jungle [ull of dried twigs. The protective
disguise is almost perfect and it is reported to be very fierce in its

habits, * -

Lachesie coorgensis, sp. itov. :

a B " o B L :
Fhe collection of snalkes received from Coorg, which |
subject matter of this paper, included this species, a speciment ol
whiclhh T am sendinz to the Directar of the Zoological Survey of
India. I have named the snake after the place from where the
specimens were obtained and it may be described as follows :—

Mcad perfectly oval, slightly broader thau long. stout nearly
Squarish, passing insensiblv into the head, temporal swellings
large, stales of the hfad and fnout moderate, smooth and imbri-
cate. Internasals separated by a scale nearly as long, %nd, the
rostral broader than deep by at least 1 mm. A sroove or a second-
ary pit formed by the supraloreal, nasal and the seeond upper
labial may or may not be present. When present it opens behing
mto the loreal pit. The second loreal less than half the width of
the first or the third, supraocular large, broken into three, some-
times into four divisions: one very large postocular. subocular
sometimes divided, usually four small rounded smooth temporals,
Nine upper labials, third and the succeeding ones separated from
the suboculags by a row of three broad smooth scales. Sometimes
an intercalary small scale between the third loreal and the supra-
ocular, the same also separating the third labial and supraocular.
Twelve lower labials and four sublinguals, the hinder scales of
the temporal region very broad and keeled,

Neck gnd Body. Neck mbout the girth of preanal region
or mackedly narrower, scales round the negk 24, round the
thickest portion of the body 21 to 23. %91 the preanal region 15
to 16. Ventral shields 152 to 1 53, the preanal incomplete and the
penultimate shield noteh-d in the middle, anal entire and broad.

*Tail slightly prehensiie, thick, truncated at the £nd; it is
compressed and dval in cross section, with a small spine at the
tip ; subcaudals in two rows, 35,

Colowr, Head brown, sometimes suffused with yellow, a
very broad temporal band (conspicuous in spirit specimens) edged
with white, rostrum and upper lip grav, lower lip either gray or

i l
- o i
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L ]
. * - )
brownish, body reddish-vellow "with orav crose ban 15, wventrally
. e, G - n - . 7
o Zravish.  Sometimes bluish 1.1.1‘[1 whice =pots all alomre the side,

== shaped, involving the lategal seale wd half of the
— - 5 H

L]
succeeding ventral shield.,  Colour markings on tail somewhaf

. sithilar to those of L. malabaricus. Totol lepgth 23 inches, tail %°5

.igches,

Mabitai. Coorg Town, alt. 3500- 4000 {t. (South India). These
specimens were foumd on an Acacia tree in a plantation and the
protective colouration is most striking.
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.JdV. A NEW GENUS OF'LIMBLESS SKINKS
o EROM AN ISLAND IN THE
*CHI L-EA LA [\F "
By N. ANNANDALE, D.5e., F.A.58,, Zoological Survey
' of Tndia. . e
L ] - -

The island of Barkuda is situated in the extreme north-eastern =
corner of the Madras Rresidency. It is about three quarters of 4
mile long by half a mile broad and lies in the Chilka Lake a mile
off the mainland. The water! round §t is always brackish but
varies in salifity with the seasons, : .

A stony laterite soil and a rainfall probably smaller than
that of the neighbouring mainland and certainly never excessive do
not encourage either a luxuriant growth of vezetation or the exis-
tence of a rich fauna, but the greater part of the island is covered
with fairly dense jungle in which bushes and even large treesdlour-
ish in abundance. All these trees and shrubs have tough glossw
leaves and a rather sombre foliage. The targest are fizs of two
species, othe Banyan (Fieus bengalensis) and Ficus rumphii; the
most abundant shrub is Glvcosmis pentaphila, a common form in
waste places in many parts of India® True xerophytic plants also
accur, lor example Cacti (Cerens and.Opuntiaf, which have probably

_ been introduced accidentally, and an indigenous tree-cuphorbia
(Enphorbia nivila). One of the few creepers, a vine with a curious
segmented stem (V'efis guadrangularis), also helongs to this cate-
FOry,

There is no cultivation on the island, but paths have been cut,
a considerable area cleared for the erection of a bungalow and wells
and a small pond dug. The only permanent human inhabitant is
the keeper of the bungalow.

The fauna of the island is even less rich than that of the
plains of India generally and many species that are abundant on
the adjacent mainland are here very scarce or altogether absent.

" The only terrestrial mammals are The Chital (Cervus axis), of
which a small herd has been introduced by the owner of the isldnd
for sporting purposes, a large reddish mongoose (probably® Mauigos™
smithii or a local race thereof) and a form of the common Black
Rat (Kaffus rattus), which is fairly abundant round the bungalew.

There fre no small Passerine birds in the wobds. Most of the

* larger species that occur are, forms of very wide distribution.
Among the land-birds perhaps the commonest are the Indian

b See Annandale ared Kemp, Ve, I Mz, N, po L 119150,
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House-Crow (Corvus sﬁfu.mh':isj':uul the Jungle-€row (C. macrorhiyn-

o chus). Both of these y over Jrom the mainland in l4rge numbers
every evening to roost on the island,.and a [et innlividlm]si of,
+ both also spend the day there when the fruit of the Banyan, te
| ., Which they are very partial, is ripel The compmon Green Pigeon
" %Cmrﬂ,hus ehlorogaster) is also comfinon, find flocks of the Grey
dorndsill (Lophoceros grisens) are often to be seen or heard.

The most noteworthy features among the Arthropoda are the
small nuinber of species répresented, the absence of’large or con- .,
spicuous forms (except among the Lepidpptera and Odonata) and
the large proportitm of predaceaus species.

Perhaps the most interesting element in the fauna is that
associated with the fig-trees and in particular with the®Banyan,
Apart from the species that fead on its fruit and leaves, which do,s
not seem to be numerous, these animals live mostly cither in dead
wood or in the eacth. The great hopizontal branches of the
Banyan are sypported on vertical trunks that originate from them
in the form of agrial roots. so reach *the s=oil and then *srow
stout and trunk-like. These supports frequently rot away and then
the branches fall in ruins on the ground, The fauna of their dead
- wood is comparatively poor, entirely lacking the Lamellicorn

beetles found in dead wood in damper districts, but includes
interesting beetles of the family Tensbrionidai, and species ol the

orders Thysanura and Collembola, ag well as a considerable number

of wood lice. ‘The main trunks of the I!au}:un and alsn those of
Rumphitis's Fig are strengthened at their base by stout huttresses

that project in such a way as to ferm pockets or recesses filled

+ with loose soil.  In these pockets flourishes a,fauna rich in burrow-

kg forms, many of which are predaceous. It includes a number of
trap-door spiders (Mygalomorphae), several Myriapoda (among the
most interesting of which is perhaps the curious little Scolopendrid
centipede Pseudocryplops agharkari, Gravely') and the only terres-
trial earthworm® vet found on-the island. It also includes the
pfeculiar lizard which it is the main object of this paper to describe
= = and two (Tvpilops acutus and T. diardi) of the four saakes found

tipon the island. '

3 ~ Family SCINCIDAE
Genus Barkygdia, nov.

; i *

The palatine pones do vot meet in the median line of the
palate, which is toothless. The teeth are counical. The eye’ is,
very small and surrounded by relatively large scales; the lower
eve-lid is scaly, the upper eve-lid not developed. The ear-opening

-
L]
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I Ree. fnd. Mus.. VI, pp. 416417 (1g12).  Dr. Gravely tells me that speci-
mens [rom Barkuda represent the race (srugblinmensis) he described from Chota
Nagpur,

% Stephenson, Rec. Ind. Mus., K11, pp. 340-341, pl. sxxiii, fgs. 32, 33 (1016),
Three aguatic species arefound on the shore (see Stephenson, Mem., fnd, Mus,,
V, pt. i, pp. 130-146, pl. x (015, and V. pt. 8 (fwed.).
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is distinet but minwte,  The nostrit is situated in a distinct nasal;
. § o - . - +
it 13 remote #rom the first lahial rlmi separated [rom the rostral by ,
. & rounded tubescle. Threg azygous shields exist on the top of the
- r Fgh -
lacid ; therc are 1o praefrontals or frontoparietals. The body is .
elogzate and snake-like, with®no external trace of limhbs, » s
p . oy 3 .
Type-species. — Barkudia &sularis, sp. nov, s

I'lhe genus is closely allied to Sepophis, Beddome whish was

described [rom almost the same part of liyglin but from hilly
ceountry, and Yo Chalcidoseps, Boulenzer, only known from Cevlon.
It diflers from hoth in thg position and ttructure of the nostril

& -
- L o - .
Barkudia insularis, sp. nov. .
-
* The head s small, somewhat fattened above, triangular,

‘but with*the snout bluntly rounded in fwnt ; the snout projects *

lar beyond the lower jaw. The rostral is large, the portion seen

irom above being considefably longer than the suture hetween the
suprimasals ; the frontonasal is somewhat longer than the rostral,

bluntly pointed in front, transverse, heptazonal:; the frontal is

breader than long and angularly emarginate laterally by the <
second supraocular; the interparietal is broader than long, emar- _j
ginate anteriorly, hexagonal, larger than either the frontonasal or
the montal The rostral extends beneath the nasal to the first
tabial; four upper labials are pressnt, the second being the largest
and the third entering®the orbil; there are two scales between the
orbit and the supranasals, both considerably larger than the nasal.
There are three supraocularg but no true superciliaries: a single
relatively large scale intervenes between the second and third
supracculars and the orbit. A small subocular is present near the
anteriar margin of the orbit, and a larger pracocular above it there
are two postoculars, The eat-opening is situated some distance
behind the gape and is provided with minute lobules.

There are twenty scales round the body., There are two en-
larged praeanals with a narrow scale external to each ou either side
of the vent. ,

The total length of the head and body is about 30 times the
greatest breadth of the latter. ‘The tail is stout, tapering very
little and bluntly rounded at the tip >

The colowr of the body is vellowish-white, with fourteen fine
dotted longitudinal black linegeon the back and sides; the head is
blackish above, marbled with vellow, the tip of the snout vellow.
[ hé ventral surface is unspotted.

Measurements.

Total length 5 Fie .. 164 mm,
Head .. o o, g
Body . . = = I L
Tail o Aie o R
Greatest vertical diameter of body .o 5
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»  The only specimen of this speties as vet known was elug
from loose earth among the roots M o Hanvan-tree (Ficus ben-
WAL T e o o ot s 41 :
galeng=) by Dr. F. H. Gravely in July, rot6, The earth was dry
at the time, <

The following is a list of the other terrestrial reptiles ! koown
to me from Barkuda;-— * =

1izards. 4 Smalkes.
Heidactvlus frel
Hemidactvlus broo
r_".r:n' ik '

.
T T_'l'_.'r'rl.'l'l!-."?'- aciilins, M

l'l.:l-'f'l"-'l}l;l-'_.l'." ¢ diardy.

2 sersicol

Bitnearies eacritlens,

"
vedis, which is abundani i1 the
of the 1sland.
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e« V. A LIST OF THE'DRAGONFLIES

RE'CORDED FROM THE INDIAN EMPIRE
WITH SPECIAL REFERENCE. TO
THE COLEECTION OF THE
"INDIAN MUSEUM.
L] - E -
Pamr I. TaE Faminy CALOETEERYGIDAL., °

By ¥ F, Laipraw, M. 4.

. B (Plate II).
This is the first part of a series of papers in which I hope to
aive a full list of the dragonflies of the Indian Empire  The number
of species occurring within the limits of the Empire is considerable,
as one would expect from the size of the area under consideration,
and from the great variety of phyvsical conditions found in different,
parts of the country. . i 1
I hope that these papers will at least serve to show liow little
is knbwn of this fascinating group of insects, and will stimulate
those who are fortunate enough to Rave opportunities, to add to
* what is known of them, both of their life-history and of their
distribution.
*  The material nsed in drawing up the list is as follows:—
Firstlv, the large collection of the Indian Museum entrusted
to me for revision hy Dr. Annandale. The collection contains a
very large number of specimens which have been named by the
late Baron de Selvs. These specimens although unfortunately
often dilapidated have an historical value. =
Secondly, an extensive collection of several hundreds of speci-
mens sent to me by Mr. H. Stevens from Gopaldhara (Assam).
Thirdly, additions made to the Indian Museum collection iu
_ the last two years by members of tle Museum staff.
L -

NoTeE ox CrassiFlcaTioN ADOPTED, AND OXN NOMENCLATUREA

L

I follow here Needham in giving family rank to the  first of
the two great divisions of existing zygopterous dragonflies (Need-
ham, Proc. U.S. Nat. Mus., XXVI, p. 742; 1903). *

This procedure is adopted by Ris in the paper quoted below,
and in other recent papers; by Muttkowski and others.

Following the example set by Ris and Tillvard, two amongst
the foremost entomologists of to-day, [ retain for the family the
name Caloptervgidae, ysing the term® as synonymous with Selys'
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Calopteryginae, afd equivalent to Kirby's Agrioninae. TFurther
I propose tu this series of notes o use the term Agrionidae ase
gruivalent to l\,lrin s Coenagrioninae. I am aware that this is
upfosed to the views and practice of authorities on nomenclature, *
I eomfort myself, with the Teflection that if T sin, it is in gdod =
company. Needham (toc. cif ) allows three subfamilies for {:\!‘-'Elu'ﬂ_ .
Caloptervgidae. One of these, Thorinae, is entirely (ttopical)
American. The second --.hfc_h he ¢ 11Iw Veshalinae I prefer with
Tillvard to label Cale iptervginae; the third is his Epallaginae, less
the genera Rhbinocypiia . ‘f FUES, '|_|-.l|.._!|lr|' o (and Rlinoneura).
I propose to erect o sgparate .-II|Jh.:II1i'E'\' the Lih&llaginae to contain
these,  The? form a compact natural group readily distinguished o

from thé E:.['i:ll”'l."illnl. their nearvest re -~‘|.'i'n~«' I admit that they
« are probably o specialized offset [rom the BEpallagine series, but it
is T believe convenient to contrast them With tvpical members of
L 2eTies, i -
JIn the matter r]' quotations I give referceices as a rule only to
apers published subs l.._':!_'l'h_”l_l‘\. to Kirby's Catalogue of Odonata,

..1!.i to that inv .mt I.Hf: work of reference.
The following list of the Caloptervgidae recorded from the
i1-;]';111 Enpire includes 14 genera, or 60 per cent of the genera found
.-'u, Oriental Region, and no less than 35 per cent of all existing
geneta known ; 111:11.”11" 40 genera for the whoele warld.,  Aud this
wealth is the more striking i that Peninsular India and Cevlon
are by no means rich in cenera or 51 pecies of the family.

-
The Indian genera fall into two main categories. .
A, —Genera largely conkned to the mountain-svstems of the
North-East, often extending east to China and even Japan. *
-
CALOPTERYGINAE, EPALLAGINAE. =
M siis, Bavadera.
Matrona. Anisoplenra.
Caliphaca. Pliloganga.
B.—Gemera with wide distribution in Inde-Malava,
CALOPTERYGINAE, EPALLAGINAE, LIRELLAGINAE,
Neurobasis. Psendophaca. Rhinocypha.
Vestalis. .* Micrameiis. ' .
. Lastly, Eche extending through Assanr and Burma into
’ » China, reaches also down the Malay Peninsula into £
Sumatra.
< Group {A) can be reinforced by sections of the zenus RhAdno-
cyphas viz. unimaculata and trifasciata. * :
Group (B} might reasnnably include the section fenestrata of » 5,
the same genus. ] i I

It will be noticed that Cevlon and Peninsular India have anly
repesentatives of group B. *

-
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» Riunpe. o
Sub-tamily CALGPTERPGINAL » M ropieal and tempergte continental
L . lands excep ."|.||:I|.|.'||:|.
- Civpmas Speeivs = -'.- =
Mol Ataam, Burcma, Malay  Peninsgla
. B o5, Clhoma, Totkin, St
L niavgEa i, Sielyu Assnm, Buarma,
Muats” ? Hurma, Japan, China.
andersogi, Molachln Burma, Yunnan,
carnsitawt, Williamson Burma, -
Wit ran . Burina, Assam, West China, Japan,
Tonksn
St v, Selvs T race - Himala '_1|.|..||.||:.'.|:_ Trvcdo-China, Bur-
fres. Sely mial, Assam, . -
» . Himalayx, .
Norolnsts ntal Rep: ine,
l.inn ] races in «®
S . N. Guinea, °
Vestairs i, Malay
A Pentnsuil: to Philip-
. . L] ||i|'|-."-. -
gricifiz [Ramb.) India, Ceyvlon, Burma, Assam, Ton-
kin.
Bely Cevlon, 5
\_{_ ronf Selvs gurma, S.
Calipliaea Nepal, . iy
£ Gl Mepal "
-
Sub-family EPALEAGINALE, Tropical cominental lands (except®
B * Africa md NMadagascar),- 5. E.
Furope, Asia Minor,
b Cremus Species
. Buayadern Hmalaya, Indo-China, S. China.
b - fadica ( Selys) Dariling, Assam.
. fiyalinag, Selys Khasia Hills, Kurscong, Formosa,
Epallage Gireeee, Asia Minor, Persia, Kashmir.
< Satina (Charp.) As genus.
~ Anisopleura Himalayas to Burma.
J comes, Flagen Himalayas 1o Assim.
lestafdes, Selys Flimalaya, Tonkin,
- Jrreain, Selys Burn,
2 Fiendaphaea Ineliain Empire, Indo-China, S. China,
i . Malava to Philippine,
i dispar (Hamb.) Nilghin Hills.
- achraced (Selys) Burma to. Malay Peninsula,  Indo-
- China (Bornco 7).
. brinnen ' Selys) Burma to Indo-Chin,
masani | Selvs) Burma, lnda-China,
F splendens [(Selys) Gaeylon,
- i cirisima, Kirby CefVlon, .
_.'".I'.-Hr_.gu it . l'”rl'l.'tlil)'.'l. 5. China, i
a mantana, Selys Dargiling. £
Sub-family LIBELLAGINAE Old-world Tropics,
Crenus Specics . 2
i Whiaocypiio India jexcl. Ceylon), Assam, Burma,
4 ‘rl\ Ornental Region o N, Australia
£ ” and Siﬂorniun I5.
. . (trifasciatu, Sclys arjiling and westward.,
EToup LA {ﬁffdﬂ.‘!—dfﬂ, Seh':.s .-‘lm:,;{m. £
fosciata lmmr:m!r:.'.:. Selvs Asstm, Fhasia Hills.
. -
* .
L] - .
. .
. o -
s, ! :
-
" =
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20 Records of the Tudian Mascini, [Var., X1
2 . Wugh L
el Belvs o harjiling 1o Assam.
group  fe- \ fenestretla spurin, Selys  lshasia Hills, Burnia
. 5 | ]
wrestiella ~ .Jr:l.nl’.l'ri-'.'.-.'.'.'h . L
L * data, Selvs Himalayas to HBurma
forlachinta, Selys Assam,
- ‘L;||'il.1|!| ."."I‘1|_ “.I.Ilr .: -:;.'|. Hiival Diariling 10 As=am
' Pt ) HYPRR T T _:I.:r: il b 1A YA, ArPEING 10 As=am. . g
& AR CHn lr:J,'JII;f'l'-'-'-"”-;- L‘\ul‘_-"'. Assang 0 %
rendea, Helvs Burma, o
- hisignaty, Selys ecean. .,
-’"“m]i ::'_ v rerferato ( Perch. ) Burme, Siam, Malay Pen., Hainan
eI 11.'4.'}1.-1 Selys Burma, Seadn, Malav Peninsula
wlirteleads, INirby Vasam, Tonkin, Hauam.
Micromerus 5 India, Ceylon, Indo-Ching, Malayi,
Philippine Ls., Colebes,
' ] ; i "
a - * Burnn, India, Cevlon, Aszam, uarma,
Aialav:
: o A i._l; iy -
Fredis, Selvs Ceyvlon
Libellugo Propical Africa. Burma 16 Plalip-
. [ s
astatica, Selys Burma, Tonkin, Philippine s,

The accompanying diagram will serve 1u:_:'~11r:w at a glance the
distrtbution of Indian renera so far as it is known to me. Genera
occurring in neighbouring subregions which do not extend into the
limits of India are named in brackets. Dotted lines between dis-
tricts are intended to show that the faunistic relations of soch
districts are very close. I should add that the diagram was
suggested to me by those in Mr, Beddard's book on Zoogeography.
-

* Genus Echo, Selys.

1. Echo margarita, Selys. *
Echo margariia, Kirhy, ¢at. Odonata, p- 101 (1800}, " e
*Laidiaw in Fascic. Malayenses { Zoology), pt. I, po1gz® i
{ 1903). . §
I o. Cherrapunji, Assam. (M5}, x-14 (5. W. Kemp). » > {
Type locality of the species.
When I defined the genus Climacobasis for a male specimen
of the species which I then called C. lugens, I had not seen a male
example of this species, or indeed of any species of the genus Eclio. 4
The present’example differs from the female in having an elongate ‘
pterostigma, exactly like that of my Climacobasis. The only }
character theun separating Climacebasis from Echo falls to the l
ground and Climacobasis must be regarded as a synonym of Echo, ° 5
The [ollowing list of the gpecies of the genus may be useful :(— -
" L] L !
Echo margarita, Selys.
Felio margarita, Kirby, Cat, Odoneta, p. 1ot (1800), Loc. Assam, g
Race tripariita, Kirby, Caf. Odonata, p. 101 (18g0).  Khasia Hills,
. Echo wniformis, Selys.
Eclio? wniformis, Kirby, Cat, Odonata, p, 101 (1890), Bumalri. |
Eclie uniformis, Kruger, Stettin Entomal, Zedl., 1808, p. 72.
Echo dricolor 2 Kruger, loc. oif., p. 72, E: ! f»
x I
Echo incarnata, Karsch, 8. Chiny. f
Echo fuearnata, Warsch, Serlin. Ent. Zeitschr, XXXV, p. 455 (1801},
Fr is ., Enfomol. Nachr., XX, p. 34,
b .
- 2
-
- . . |
; . R
L] . » L]
[ ] . -
L]
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.o M
Lecli fnenen fagrlacten, Wirkiv, Aud W, Naf, Hegt, (00 XL pp. dg=6o,
= et _||'_;-. #LRGREN
i 5 til, irfr. CEE @, 455=450.
A s Encaeiata, N Vawehlan, ol ww ”.'.',-\', WViete Higto (00 XA,
. ¥ :
™ L] . -...-l-l.i-.p’l -
¢ Echo modesta [Laidlaw). : AMalay Peninsula.
.
Fedroammtesta. Vaendlaws, Proe. ol Soes Lomndon, tao2 )y, IR '||-|. v
g, i, ..
Eelo (O macodurstdy v es Vel an Fasere, Woalapenses :'H':i_lu'l(r_l_:"-.'

prosd, 1 108 |13, %
£ micodasrs maodfestio, W dlions=an, M . LN Nad Mous, XYL 1

- Fwhidfon, 1goz ], pe 85
Echd® maxmia, Martin. Tonkin.
Marting Missfon Pusde, Mearoptires (sep.), pp. 16-17.
-

The confusion which has arisen in the synonymy of this
interesting genus appears to me to be dug %o the fact that de
Selvss founded the senus on a female specimed of E® srargaviia the
wings of which he fgured.

The females of all the species of the genus so far as is known
have verv small trapezoidal pterostigmata. When attempting to
find a place for the male of E. modesta 1 was struck by the con-
sidergble length of the pterostigmata which contrast markedly
avith the small corresponding structure of the female (see William-
son’s photographic igures, locscil.).

When Selvs described the male E. margarita he did, not call
attention to this difference in the sexes, and I was not awate ol
its existence. 3

The male of E. wniformis, howaver, appears from Kruger's
account to have a small pterostigina like the female, ?

The same peculiarity evidently largely induced Kirby to erect

the genus Archinenra for the large . incarnala, but he had a
further justification in the dense reticulation of the anal area in
that species. I do not know the female of this species, nor have
I seen an example of Martin's E. maxmia, but I am now of the
opinion thaf all these species may properly be referred to the
Selvsian genus.

Genus Matrona, Selys. =

2, Matroﬂa basilaris, Selys.

U-.'I‘a Fona bastlariz, Kirby, trr.f l.'”u.'.'afr: P Loo | 18Go).
. i i MeLachlan, dun . Mg Nat, Hist, (6) XV, p. 370
_ {1800,
i Martin, Mission Pawie, Neuroptéres (sep), p. 15
[ opony ).
«  Matvonn nigripectus, Kirby, loe. oit., p. 100
Mariin, foe. eit., P 13 .

Matrone bastiaris race wigripects, Selvs, Awn. Mus. Civ. Genova, (2]
X XNXNL pes2 (1891,
See also Foerstor, ,-1 i, Soe. Fad. de Belgigue, X111, po 206 (1507).

I have before me eight examples of the genus representing
probably twao distinct races, aind have examined the material in the

-

g

[—
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. . . £ o g
British Museum. The formd® include 1T %o ** Upper Assam.’
Length of hind-wing 49 vim.; breadth of hind-wing 17 mm.

Neuration especially at base 0f wings more complicated than in
other specimens (“5"). . sy
* 2 o o 2 9 9 Cherrapunji, Assam, alt 4,000 ft., takey by
* 5. W. Kemp, . YOk
-
*"Length of hind-wing, o 3 «a 375 mm,
K] T »F 9 o ¥ 3.?. 12
Breadth |, o " s S
i3 b 2 i - s 12 o
. L]
2 o o 1 ¢ Shillong, Khasia Hills (**"%5"7y. e
Length of hi:ul-u.'in;;, o : e AT SHONY
i i 2ot g . 44 ' .
Breadth > o e ot Skt -
L b . LN & Al L 3 ]4.5 L

T . .. ' = : i . . ; * X
I'ie males agree in colouring with the race ‘ nigripecfus It
is evident that more material is required here to estimate specific
values.
Genus Mnais, Selys,
3. Mnais andersoni, MeLachl .

Mirais andersons, Wivby, Cat. donatae, p. 101 (1500).

Selys, duw, Mus. Cia. Genboa, (2) X (XXX), p- 483

. (1801} (parfim). S
i = o Williamson, Mee. 0.5 Nato Mus, XXVILEL poass
{ 1y b, -

The Museum collection contains a single adult male of this
, Species, in poor condition. It 1s from Leito in Burma, and hears
a label written by de Selvs. (*13").

4. Mnais earnshawi, Williamson,

Wiserds esrnsfosed, Wilamson, Proe. 005 Naf, Wux, XKXVILL [ 153,
fig. 16 {100y, .
Selys, Ao, Mus, Civy Genowi, (21 X (XXX pe 483
(18011 { parfim).
NGt in the Museum collection. I have not seen an example
of this species.
Known only from Burma. Distinguished from M, anderson,
so far as the males are concerned, by the venation of the avings

being vellowish red, in andersont it is black. .

renus Vestalis, Selys,
5. Vestalis smaragdina, Selys

Vestalis smavagdina, Wirby, Cef. Odonate, p. tog (1860},
S Selys, Awn. Mus. Crv. Gewova, (2) X (NXX)
p- 488 (18g1).
i subsp, velafa, Ris, Supplementa Entomalogica,
No. L p. 50 Loiv, fige2 (1g12)
n .
- - *
.
™ -
] - L]
- L]
-



V
] » 2
- - [} L] i
.‘ § ” = L]
[ . L ]
30 Records of the ITndian Musetim, [Vor. XIII,

299 L o Chérrapuniji, Assam, 4,400 ft., 2—8-x-14 (S. W
Kemg) (“43" o
- Recmded from Khasia Hills; Meteles (Burma) by de Selys
?Lh.mf']m (M'Lac hlan); Tsa-Yin-San (Kwang-Tung) by Ris as sub-

spectes velala, = : .
-
6. Vestalis gracilis (Ramb.). > .
Vestalis pracilis, Wirby, Cat. Qdonata, |_.l 102,
L] . ‘}th Ann. Mus, Ciz. Genos rr (2] X LHKK}, P 55

[t8g1).
Willgimson, froe. L5, Nad. .|.|'-'-r.'-'.. XXWVILL, p. 183
Ig 15 (10w
e Martin, Mission Pavie \I.I.I-II!'L'.I'I.LI\.'\- (sep.), p. 15
- o Laidlaw, fee. fud. Mus., V 111 p. 3400

e The limits of the range of this species are not sufliciently
known. Williamson records it for Burma 9ind Lower Siam. The
Abor Expedition obtained examples in Assam, and I have speci-
mes Emm Gopaldhara taken by Mr. Stevens., The Museum has
specithens from Sibsagar (*:"). Also the Museum collection
includes spirit specimens fmm Cochin State, 5 & 4 ¢, which are
certainly gracilis. They differ from the Assam-Burmese specimens
in one respect, the metallic colouring of the body is coppery in
hue, that of the eastern and northern specimens is brilliant eme-
r11L1 dreen.

I have not seen s‘mmmr.ns from the great river-valleys; nor
vet from the hills west of Assam, but i:he collection contains o
damaged female specimen from Cu t::h e S e

-
. Vestalis apicalis, Selys.
Vestalis .ng'lnrh'H 1‘\”!'\ Cad. (hfouaia, P 102, .
"..-nr.m.-p .xrrpa calis, 1l .l"-'m Zool. Soe. Lowndon 1801, p- zog, pl. xx,
L
['L-.v.'.-:}:'.-: aprcaliz, id., Fowrn., Linn. Sec. (Zeel.) XKXIV, pp. 858-550
(1503).

A characteristic species of Ceylon and apparently also of
Southern Inglia. I found one specimen a female in a tube with
three examples of V. gracilis, taken apparently at the same time
and in the same place with them in Cochin State (*#3°).

The collection includes also an imperfect male (*ti"*) And an
immature female (*5%), both from Ceylon. I have also seen
examples from Kadur district {Mysore) in the British Muoseum.

. Genus Caliphaea, Selys,
8. Caliphaea confusa, Selys,
. (PL. 1T, fig. 1).

Caliplaca L:J‘H_ffﬁﬂ Kirby, Cat. Odonata, p. 105,
Notholestes elwesii, Mclachlan, Exf. Mon. Mag., XXV, p. 31 (1887).
v Kirby, Cat. Qdosata, p. 111,
See ; le MclLachlan, Aun. Mag. Nat, Hist, (6) XVII, p. 371 (18g6).
The position of the genus is obscure. Features of the neura-
tion worthy of remark are: the petiolation of the wings, the posi-

A
b
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tion of thc nodus at one-thirll of the mur' length from the wing
o base, and the characters :11; the sectors of the suadrilateral.
These points I think all suggest specialization. The metallic body-
. colour and the shape of the aunal appendages’ of the maleeniay
midicate a relationship to the Calopteryginae, rather than tg the
3 1"1:-11L1~Tm.1:. I am inclined to regard CRliphica as an early off-
* %hoot from the main Caloptervgine stem which has undergone
specialization along lines of its own. I am indebted to Mr.
Stevens for specimens and to Messrs, H. and F. B, Campion for

the photograph showing the wings of a pale.

- - L]

Genus Anisopleura, Selys,® »
9. Anisopleura lestoides, Selys.
Laisoplenra festold s, Kichy, t'.'r. Cdon ata, |'.- 103,
Selys, Awn, Wus, Ci sapoa, (2) i RAN), p. 430
I have anuunf_d specimens of this® fnrm from the neis hhour-
hood of Darjfling, dnd from Mr. Stevens's collection from Lopal- =
dhara, where the species appears to be abundant.

—l:' 10. Anisopleura comes, Hagen,
{irisonlenra comes, Kirby Cat. onalta, P 108,
; Selys, Am. Mus. Civ, Genorva, (2) X [X.\.‘{i B- 434,
This, thc largest species of the genus, is common near Darjilink,
and I have seen specimens from K%lrswmg IN. Anpandale) as well
| as many from Gopaldhara in Assam (H. Stevens). The latter are
distinctly smaller than those from fprther west. I have also seen
R » specimens from the Forestry Research Museum taken near Bhowali,
Kumaon.

11. Anisopleura furcata, Selys.

Antsoplenra furcita, Selys, duw. Mus, Cres Genova, (2) X (XNX), p

448 (1501,
Williamson, Proe. 7.5, Naf. Wusz, NXNXVIIIL tH

181, hig 13,
Recorded by Selys from Puepoli in Burma (locscit.), where it

was collected by Fea.
. Genus Bayadera, Selys.
12. Bayadera indica (Selys).
o Baywlera indtca, Rirby, Cat. {J‘rr‘:urrfrr. pe 108 (18go). .

Manrin, MNizsion Pavie, Ntump!-}rus {sep), 15,
Ris, ‘L‘r.-fhl.ﬁhnm-u.m .E'u.fnurufﬂg:'r.:, Moo I, p.o4o (1912)
-

P

Specimens are in the Museum collection from Lord Carmichael’s
collection, taken in May in the Darjiling district at an altitude of
from 1,000-3,000 [t. above the sea. (c.c. 1163, ete,).

iy 13. Bayadera hyalina, Selys.

Bayadera livalina, Kirby, Ceat. Odanata, p. 108,
Ris, 'E'nppf.rmeu!ﬂ Entomologica, No. 1, pp, 50-52.
text-hg. 3, tal, v, fig. 1 f:gt’*}

ak
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Recorded from ghe Khasia Hill#by Selys. A single damaged
and very majure male collected by ME Stevens probably helun"k -
to this species. Tt has the wings eVenly tinged with xvaHm\ S0
hat gt first sight it resembles somewhat Euphaca ochracen.

Genus® Pseutlophaea, Kirby.

14. Pseudophaea dispar (Raml.),

el .""!"- it afisfrrs 1K1 |l'- Loty Ohtomafa, o 1My { 18gu)

Not in the Musenm. callection. Kuown from Southern India
-

only. : L. .
. L

. I3 Ps::udnplmea sp[eudcns (Selys).

. 5 .'-.r'.'_." ferea spleadens, Kir |.-'. Card. {Xfuaiate [ Do (1 8oen ).
(] .-' AT '-!. Laoirdon -Zl-'-'.'.i .\.‘.\'I"t P
5|-u |"-_.-;.
= .
2 g o Nalanda, Ceylon. [(*33"). . »

This fine species 1s I think a local development of the stock
to which also P. varicgala (Ramb,) belongs

10. Pseudophaea carissima, Kithy.

o Psendopliaen cavissima, Wirhy, Fewrn. Linn. Soc, Loadon (Zool.,
. ARV |||- 550-500 (1803
e Var.girrrdiastane, il foc. cit.
Evidently closely allied to P. spleadens. .
Not in the Museum collection. I have examined the type and
other specimens in the British YMuseum. p = |
a - *
i7. Pseudophaea masoni (Selvs), . .
Pieadephiaea masons, Wirby, Cat, Odomata, e 11tk
- dily A, Migee Nat Hist, (60 XTIV, pooirgn8og .
Enplaea mazond, Laidlaw, Fascic, Malavenses (ool P Lap. 104,
' Martin, Mission Pavie, \furf.pl-_:-_ [\-Lp} e D5 T0e b !
Williamsan, Proc. T8 Nef. Hfas, NXVITL poikas
- [ maping i, ’
Not in the Museum collection, '
In addition Martin {loc. cit.) gives Pseudophaca bocki, McLach- |
lan as a species from * India.” This is a Sumatran species which !
he records also from Tonkin. As he does not give a more precise 2 -
localization T only make note of it here and hope that I shall be 3
ablesto get fuller information from Mr. Martin later,
L] ™ L
18, Pseudophaea ochracea (Selys).
Pseudopliaea peliraced, Wicby, Cat. Odonata, p, 10y
.F.rr,’r.l’aru*r; ochracea, Selys, Aww, Mas. Civ. Genova, (2) %, pps 0-57 (1Bg1).
= Landlaw, Proc, Zool, Sec. Londen tgoz (1), p, 3? L‘o"
“ = Williamson, Proc, U8, Naf, Mus., XXVIL, poai8r
e, 1 L1gog),
Martin, Mission Pavie, Neuroptéres (sep.)y paoo5
(W LE TN
i .
- :
L] ' - .
- - . L]
L]
L] . - ¥
L] 5 .
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Uhe Muoseum collection contains only a shgle damaged male
o of this species. It is fairly cognmon in the Malay Pefiinsula. ‘The
Museum specimen is from Puepoli, Burma.,

Bt 15. Pseudophaea Qrunnga (Selvs).

rnea, Wirkys G Odowata, p. 100,
fpeas Bentatnens, Selys, na, Mus, Civ, Genova, (2) X IXNNX L p57,
Martin, Missfon Poeie, Nenropténes (sep.), p. 15 {1004}

& & oariedopdiee O

This is a large form closely allied to the smaller P. ochracea.
A wvery similar lgrge species ot subspecles from Lombok has heen
named ffuphaca lava by Foerster, but I afn not ahle to find the
reference. . .
P, byunnen 15 not in the Museum collection.
-

@enus Philoganga, Kirthy,
. ® = Puisoncura, Selys (nom. pragoce.). = .

20, Philoganga montana (Selys).

e pataen, 1irhy, Cady Cdlenata, p. 1il.
o s, .\.'.'.'_;"_Ifl eseta Fatemalogica, 1912, Mo 1, Pp- TH T PR T B8

e

The position of this remarkable genus in the subfamily Epal-

larinae is doubtful. Other zenera included by Selys in the legign

Lsnphipteryy, which do not concetrn us here, though not neces-

sarily allied to . [mphi plerva will also probably require to be removed
froth the subfamily.

ivenus Rhinocypha, Ramb.

. - This is the most characteristic renus of dragonflies of tropical
Asia, striking both in respect of the great beauty and brilliance of
its members and of the abundance of species. In the whole
Oriental Region the island of Ceylon and the great valleys of M.
India alone are lacking in representatives.

The arrangement I have adopted in the followisg list differs

a little from that hitherto used, especially in the grouping together

of R, gnimaculata and R. frimacudata. 1 believe these species to

. form a natural group within the genus. T hope that students who
have the good fortune to be able to study these [ascinating and

. exquisite insects in the field will sdon furnish us with jnformation
as to their life-history and hahits. .

L]

Mesothoracie triangle reaching the antealar sinus. . . .
Tl';.'qngh_' very Inrgu. rather rounded at Apes - “l‘ﬂll[i .I'i"[ﬁ.l:i.‘ilrj'.l'p’i.
Wings of male opalescent, hind-wings with f
opague bands oospp Peifaseiata, Mfasciaia,
Wings colourléss in both sexes,.. v sposnnmacalata,

; . Triangle large, pointed at apex; in the female in
\rt\ some cases not réaching the antealar sinus,
Wings of males broad, with brilliant amethysi
irriclescence and rich purple opacities
Muesothoracic triangle not ¢x|.emli|1$ one-halt the
lengih of the mid-dersal carina.  Wings o} males

Ciraup feirestrella,
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narrvw, with anmethg=t irridescence  aftd purple

opacitics oo : . o AaTunp fenestrat
Mo mesothoracic triangle ; wings of males swith rich
- Cirppery 'ir'l'i{ll.'ﬂl.'l.‘lu'l.‘. ibias and femuars of fe-

o meles with Tight meanks on anterior surfiaces Civou condmacrfal.

. : i -
* The males ok the groups fmmaculala, fenestrella and fencstrala

all have the anterior surfaces of the hinder pairs of tibias of a. «

beautiful chalky white colour, which, as Annandale has remarked,
are shown cpnspicuously by them when mating, Of the group
wuniiaculota, the species wnfmacilata has this surface of the tibias
of a yellowish colour, fimacilala is said by Selys to have them
'* probably whitizh " (Selys, Mon#graph. Calopt’, p. 212); ignipen-
s seems to be without this character. In passing it may be
remarked that the males of the Bornean species R, cucullaln, Selys,
*:have the anterior surface of the two higder pairs of tibias not

white but of a vivid chalky blue.
- .

. Group IMaACULATA.
21. Rhinocypha trifasciata, Selvs.
(PL. I1, fig. 2.

K. tetfasciata, Wirby, Caf. Udosata, P 113 | 18007;
-

. 5 & o. Kailana, N-W. Provinces (J. C. Moulton).

It seems likely that this*form has a westernly distribution,
whilst the next, viz. R. bifasciala, Selys, is its representative in
Burma and Assam, "

L]
22, RKhinocypha bifasciata, Selys.

K. brfascuria, |'Ci||l_'|'. Caf. Cdonak, P LI3.

3 o o. Gopaldhara (H. Sicvens).

This form is so closely allied to the preceding that it may be
treated as a local race; or, by reason of its differences from R.
frifasciala being constant, as a distinct species according to the
views held Ry the list maker. 1 prefer to treat it as distinct as a
matter of convenience.

t 2 (?). Gopaldhara, 4-x-14 (H. Sicvens).

The mesothoracic triangle is continued up to the antealar
sinus, the outer two-thirds of the pterostigma is of a bright-yellow
colour. The mesothoracic triangle is not by any means as broad
as in the female of R. émmaculata, where it equals in gize that of
the® male. Antero-lateral bands and postero-lateral spots are

present ‘on segments 2z, 3, 4 of the abdomen. The specimen is
fully adult.

23. » Rhinocypha immaculata, Selys.
K. amimaealote, Wichy, Cof, Odorate, p. 113 rmisprint .
R ininraenlata, &, ibid., p. 186,

= B0

2 #o 3 2 92 (7&0"), Cherrapunji, Assam, 4,400 [t., 2—8-x-14
(S. W. Kemp). A

-
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* *vellow colour on the same scpments, The latter mark only is
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The female differs from the male in colour, mainly in that
the markings on the heat and dorsum ol the therax are of o
yellowish green colour instedd of being bright blue. The large
mesothoracic triangle, so CDilaplLuUllb in the nfale, is outlined dn’ .
eolour but its central part is black. The abdomen has an antero-
Iateral stripe on segments 2, 3, as well as*% podtero-lateral spot of

present in the male, at least when adult, The rest of the abdomen

in both sexes is black. .
The anterior surface of the two posterior pairs of tibias of the

male is white and the mr{ous,vxuduLi:;n, referred to by de Selvs

(foc. cit.), is well seen in the spirit specimefis. * =

Group UNIMACULATA, ;
24. Rhinocypha unimacuhm. Selys. .
L] L] rpl iT, 1n 3k i =
K. wenfmacicdata, WKichy, Cad. Odonada, p. 113 (18000
This is the largest of all Indian species of the genus. It is
abundant from Darjiling to Assam, but the limits of its range are .
not known, -
The dimensions of a male specimen are :— =
Length of hind-wing .. <1 mm. .
abdomen A

. r yi

-
25. Rhinocypha trimaculata, Selys.
- K. teimeacilate, Kirby, Cat. Odsnate, p. 113, .
The locality ‘ Thibet' given for this species by Selys should
almost certainly be rather Assam. T have not seen an example of
this, one of the smallest and probably one of the rarest of the .
Rhgnocyphas; it is closely allied to R. ignipennis.
L]
26. Rhinocypha ignipennis, Selys. -

= K. prapenaes, Iicby, Cat, Odoreta, p. 113
Williamson, Proc. ULS, Nati Mus., XXV pp. 179-151.
2 o o (*i0%], Cherrapunji, Assam. I o, 1 2 (°13), Shillong,
Assam, 4,900 ft.
The female specimen has the anterior surface of the fn:rrmr-v,I
marked with white.

Group FENESTRELLA.

This group is restricted entirely to the mainland of Asia
ranging from the Himalayas to the extremity of the Malay Penin- #
sula. The species or races present marked individual variation,
and in view of this I think it well to treat some of the species as
local races, a course already suggested by de Selys in his paper on .
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the Dragontlies of Burma (Adnn. Ms, Liv, Genova, (2) X iIXXX).
i 40L, [\{Ju}"‘lm -u,"umt and guadring qcilafa. 1 have not seen an
wxgmple of Foerster's K. :rffrr.u.:fr:.'f:urr but I think it will be fonud
L.\P‘1:.1L" a race of cuneala.

#'he members of this group are 1 think the most hrilliantle
coloured and bq:mtmﬂ ot all tHe genus.

.
% \pical Spor on hind=wing alwayvs appronching 2

Iu'\.'. ihi |II-. v oell=rows ol amterior w 1y

l||| | Roclal el =1enl

O

aree specien [lind-wing i
Rangte : Himalava, Ii‘-'l ling iRt Suly
| i '|||-.-.||- never ess than g
IETOr WINE Wil i frella, Baml
| . hindawings 25 mm o inone
: Rhasi |5|||- ® cace sparena, Selys
{ v | FLERE ST |
.
» L]
. Burma  rave guadrimacilabe, Sely=.
AR race fenestrello. Ramb.
Rhinocypha cuneata, Selys

»

* , fig. q).
K P--E13:
U8, Nate Muss WXNILL poafs |

Specimens examined fromeDarjiling District and Gopaldhara,
[I'.‘.l i e A - '-P+

Scarcely two of the males are alike in detail, though' gnh
general resemblance is close. Variation consists chiefly in differ-,
ences in size of the apical hyaline spot of the hinder wing, and in
the extent of subdivision of the median series of spots: in the
example figured (from Gopaldhara) this series is broken into three
areas, more usually it consists of two only; one specimen shows
three on one*side and two on the other. The averaze length of
the hind-wing of the male is about 275 mm., extreme measure-
ments are 2005 mm. and 25 mm ¥

28, Rhinocypha fenestsella quadrimaculata, Selys.

N, guaderwacilate, wichy, Caf. lorata, poo11a.

2 g . Willizomson, Proc. 008 Nat, Mis., KXVITL poagh,
hgr. 5.
¥ . Martin, Wissionr Pavie, .\'r_-u|'.||ni-r._--. {seple o 17,

Specimens examined from Darjiling Distriet, Sikkim, Gopal-
dhara, Narbong Vhlley, Tenasserim.

Average length of hind-wing (22 specimens) 22’5 mm., ex-
tremes 21°5—23 mm.

Williamson (Joc, ¢if.) has pointed out that quadrimaculata may
be distinguished from jenestiella by having the anterior of the
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median row of spots decidedly fiearer the nodws, and the widdle
» Spot of the row about half HLL‘ length of the anterior and pos-
terior spots;: in femestrella the three are more often sub-equal
(see his figures 8-11, loc. cit.). Specimens of guadrimaculata dom
Darjiling have ﬂma:-mn v all the spots of t]u median row qaite
small though there is marked individual Sariation both in these
*ind imethe size of the apical spot,

On the whole, however, it is correct to sav that the specimen
figured by Williamson, which is from Burma, is lefs easy to dis-
tinguish from fenestrella than the averagespecimen from Darjiling
=0 far as my expenence goes. .

20. Rhinocypha fenestrella spuria, Selvs

. NPT, l\:.||'|_'-'. Cam Chfonaio, pe 113

Selvs .-! s, O Lr ol s, B0 [ Aids

3 o I\Jh‘l“ul I'Il!]"\- old I'-I =Hettm 'Ll.l]]ll. tioin.

Lahel]&.[! by de Selys R. guadrimacidmia.

Length of hind-wing 28 mm,

These specimens from their size and their locality are evi
dently examples of thie race describerd as R, spuria by de Selys.
Except on account of their large size I believe thev caunot be dis-
tinguished from typical guadiinacilata. 5

De Selys gives the length of the hind- wing of his examples as
2627 mum.

Thet® are two males in the British Museum colleetion which
I believe belong to this race. ‘Thew are labelled from the Chin

. Hills, Burma, "

ju. Rbinocypha iridea, Selys
{Pl. 11, fig. 5).

R e, Selvs, dwn, Mo O e, (20 ROKKX L ppe 492290y
VBT

This beautiful species is not represented in the Mugeum collec-
tion. There are several examples in the British Museum.

It occupies a position somewhat isolated in the group to which
it belongs. Its wings are distinctly wider than in other species of
the feﬂlﬁ.!rﬂm series, and the colour pattern is to some extent, [
, think, intermediate between the typical fenestrala forms and th..
qzmdrmmtmfm'a group. I am inclined to regard it as an annectait
species between the two groups. In its own group its nearest ally
would appear to be R. fenestrala (Ramb.) of Java, The *present
species is probably conflined to Burma.

31. Rhinocypha biforata, Selys.

., ﬁu‘w-.'hr Kirby, Cuf. Udopate, p. 111
Latdhaw, Pm: Zaol. Soc, Lowdon, 1go2 (i), p. 85
Williamson, Proc. 7.5, Nat. Mus. KXVIIL p. 0. fig, 12
gl ’

-
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Ranges from the "'v.hl'w 1‘mm1~!111‘1 to Burma. Not ‘in the Mu-
Seim Cﬂ]lt,f_‘hﬂﬂ

.
) 32" Rhinocypha bisignata, Selys.

. . . (PLII, fig. 6). .

N, :}r‘sr};r.—nm. IKirhy, Cat. Odesata, p. 1o = .

a2 & o, Parambikulam, Cochin State, ryon-—32o00 [t. (*15%).

Resembles R. biforafa in general in the Lﬂ]'-"'lllf pattern of the
wings, and is probably closely allied to that species, ** representing 4
it in 8. India. It differs from otljer species of the section to which

it belongs in *the® body-colours, the markings being of an orange
3 % L]

red here whilst other species have them lilac or blue.

So far as is known this is the only representative of the genus
found in Peninsular India, and it does notereach Ceylon. Compare
the distribution of "'lllDTilEF equally characteristic Indo-Malayan
genus Draco.

*See note under K. perforata, the next -"1]'-"21{‘!". >

35. Rhinocypha perforata perforata (Percheron).

K. perforalo, Wirby, Cuf. hfonata, P L1 (t5yn).
2 o Mariin, Mission .i" e, \\_,I.1I|||>I,|_|:_,-, (sep. ) pe 17
* | inos, Laidlaw, Proe. Zeol. Soc. Lewwdon, 1902, pp. 3890, pl. vi, fig. 6.
. ¢ aprealis, Laidlaw in Fegeic, Walaven 1565 [/i(_lhﬂﬁ 1, part T, p. ::_Jﬁ

";‘I.'-iﬂi:‘l‘ﬂ.-'-:rll. Proe, U5 Nt Was., XXVILL P 174

Not in the Museum collection., The .‘:'111{:':5[::-'1 inas fram Perak
is at best a local race of this species; I am not able to cotfipare
series from different localitied, but T am inclined to think that the

name cannot stand, Whereas whifehieadi, Kirby, is tolerably well *

marked, and has been accepted as distinct by Martin, Of the
value ni’ Selys variety limbata (Kirby, foc, ¢cit.) I cannot speak with
any certainty, again for lack of material. Kruger (Steffin Enlomol.
Zeitung, 1898, p. 79) has named a species Ermn Sumatra as K.
hisignate, Hagen ? = aﬁacn!rs sp.n. Foerster (in [itl.) has identified
therewith my species inas which would then become a synonym of
R. apicalis, Kruger. One may say with conviction that the
species bisignata, Hagen, does not occur in Sumatra. Kruger's

account of apicalis is totally inadequate, but Williamson has ac-
cepted the species and says (loc. ¢it.) that he cannot separate inas
and whifeheadi therefrom. But as inas is I think beyond question

a synenym of perforafa it follows that apicalis must take the same °

 pldee.

34. Rhinocypha perforata whiteheadi, Kirhv.
(Bl 11, hig. 7).

B urrr:.l'ar.ufr i\.lrm s Mag. Natf. Hist, (7, V', p. 530, pl. kil fig. 4.

Martin, Mission .i”.: s, Meuroptines {sep.}, p. 17
A mngle male from Sibsagar, collected by 8, E. Peal ("21").
This is the most northernly record that T know of for any spe-
cies of the fenestrata group 48f the genus,
* ; 3 : 4
- ™ -
£ . ’ ;

5
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R. whiteheadi would seery t6 be the northem race of the perfo-
o rafa series, It is distinguishabje from the typical perforata by the
following characters :— < oo
{a) Absence of the backward prolongation along the cost ]
margin of the fore-wing pf the ¢larkscolouring.
" .. {B) Absence of the hyaline border which lies along the anal
margin of the coloured parts of both wings.

Genus Micromerus, Ramb.
-

33 Micromerus lineatus,  Burmn.

) M, abaens |\||h1. Ot Chfosata [T #
[ o TS .*.r'.--_¢. .."._ ||.||. I
Selvs, A dfwes. Cre T X(KXX] Pe 02 (18g1). =
. T ol "'.-.‘ i Fazeie. i EeE |?,<|¢'.'|n}_|r_\'i. pt. | B 1 g
L1903 ).
Wilkamson, Peoce T8 Nad, Wue, XV ParT figrs;
. . e 5, 0 (Toog). : L
I think that M. obscurus, Kirby, is a yvoung specimen of M.
finieatus. It is at any rate so immature that no determination
& from a single specimen can be satisfactory. The species ranges
from Cevlon through India to Assam and down the Malay Penin- .
sula. .
| One of the smallest of all the Calopterygidae, it has a more
extensive range than any, save a vevy few. » .

I haye seen a specimen from Gopaldhara, Assam, taken by
Mr. Stevens, with the note, * undoubtedly rare.’
.' I believe that Martin regards the Cevlon species as worth

| = . 3 o
subspecific rank, and refers to the same subspecies examples from
the Andaman Islands.

36. Micromerus finalis, Selys.
M. fualis, Kirby, Cat, Odenala, p. 115-
A species apparently peculiar to Ceylon.
Micromerus blandus, Selys, from the Nicobar Islands is no
doubt a local race of M. .I'fHﬁﬂfHS and is probably the same as that
from Cevlon which Martin regards as subspecifically distinct. I
have seen in the British Museum examples labelled by Mr, Martin
Imm Cevlon and from the ﬁndamanﬁ. with a varietal name, This
: " name has not been pul)lis!.u:d and is not likely to be for some, time.
As I do not wish to anticipate Mr. Martin, T will do no more tltan
. refer to the matter here. . *

Genus Libellago, Selys.

' . 37- Libellago asiatica, SEI}"E,'

L ..;I.Errrnrm"rm Kirby, Cat. donata, p. 112
Selvs, Ann. Wus. Ofe Geidva, (2) X ENXXE Py
H-51.
Martin, Misston Fidvie. Neuroptéres (sep.), p. 17.
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I have not s@n an example of his species.  Williamson (Proc.
U.5. Naib. *Mus.,, XXVIII, p. 173) records without reference Le
o« jiftala, Selys, eyidently referring to Sely's report of the species
sirdn Burma. [ cannot find a reference to viffata but Selvs (loc. »
cth) comments oy differences between the Burmese specimens dnd X
tvpical examples from the Philippine Islands. A
8 Genus Epallage, Charp,
38, Epallage fatima (Charp.).
. . l = M
|I'..".‘.'-- il |\. thy, Laf. Chfadlinfo, | ]
Xorton, Frans. Eatasned . S pdare, LET, 20, =
& L]
- The inclusion of this Mediterranean species serves only to
emphasize the strongly Palasarctic charmscter of the Odonate fauna * L
of Kashmir,
- -
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. VI. ON TWO NEW SUBSPECIES OF
SOQUIRREL FROM SOUTHERN INDIA.

By H. C. Rosmvson, C.M.Z.5.
L]

-
Funambulus tristriatus annandaleil subsp. siov.

Type. Adult female. Indian Museum No. 8498, skin and

s+ skull (lower mandible migsing), collected at Sasthancotra, west

.
— .
.t
.
—
"r-"'
.l
{ . .
Pt
e .

side of Western Ghats, Travancore, on 8th November, 1908, by
Dr. M. Annandale. = .

Diagnosis.® A lagge richly coloured form allied to I /. tristri-
atus (Waterh, ), but larger, smaller than F. t. wroughfoni, Ryley,
from Coorg. Longitudinal stripes on back narrow, whitish, trace-
able to neck. Saddle black, tail with white tips to hairs excep-
tionally well developed, anal region and midrib to tip rich chest-
nut.

Colowr. Head and cheeks to behind the eve ferrugindus,
speckled with black, richest on top of head, rest of upper surface
speckled plack, greyish and fulvous, the rump with a strong fer-
rugindus suffusion, the longitudinal stripes almost pure white,
narrow and well defined except on the back of the neck, * saddle™
*almost pure black; hands speckled greyish.black, feet with a
mdre fulvous tint. Tail black, with broad white tips to the
hairs and a bufi basal and sub-basal band, when viewed from
above; beneath rufous chestnut basally, black mesially, with the
apical part broadly white, anal region chestnut, undersurface pure
white.

Dimensions, DExternal measurements, taken in the [esh:
head and body 170 (195)%; tail 161 (172); hindfoot 46% (35);
ear 20 (18) mm.

Skull. Total length, 432 (48); condylo-basilar length, 3758
(44°2): diastema 10°4 (11°6); length of upper molar series, inclu-
ding pm. 84 (9'5): zygomatic breadth, 24°5 (26'7); median length

* of nasals, 14°0 mm.

Specimens examined. Five skins and skulls, four from the

type locality, and one from an unknown locality. .
Remarks. In default of authenticated specimens from
Madras I have taken modern skins from Kanara®* as typical of

. ! Ryley, Fourw. Nat. Hist, Sec. Eﬂm.ba_y, XXI1, p. 437 (1913,

: Measurements in parentheses are those of the type of Fuirambolus sorangh -
toni.

§ 4o mm. measured dry. j

4 Since the (_Ia[_e of this manuscript, and after 1 had returned the specimens 1o
India, the description of yet another -iubspci‘:it:: of Funambilis striatus, F. 1,
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I, palmarum tristetatus, Waterh. *though it i= by no means impos-
sible that sthese will prove to représent yvet another form. The,
present race will probably prove to be confined to the [orest coun-

- 2 : h e =
ofTw west of the®Ghats in Trayancore, being the analogue of F. ,

palmarnm comororinns, Wronghton, The differences in size have
already been noted v Wrowhvon (Jouwrn, Na!, Hist. Soc. Bombay *
XVI, p. 411, 10905). . 5

Funambulus layardi dravidianus, subsp. nov

Avpe of the subspdeics. Lmature skin and skall,  Indian
Museum Nos 0773, collected by Dr, M. Annandale on the western
side of &he Western (hats, Travancore. i

fiagnosis.  Differs from the type in having the top of the
head and cheeks rich rufous orance, and #he undersurface vellowish
orange instead of dull chestnut  Area between the light bands on
the back, deep lustrous Black. -_

«Skull  The specimen is quite immature witll the deciduous
premoelars in place, and is muech damaged so it is useless giving any
nieasurenents.

Remarks.  IE 15 unfortunate that there is wo original label
attached to this specimen and that there are therefore no measure-
mems to be guoted

[t however serves to confirm Jercdon's statement that the
species is found in Sotithero Thdia, and I have therefore ventured
to name it It is to be hoped that further specimens may shortly
be available.

.
.

P prhton iy pe from Halwar, Satara Distngn ).

Ten Frarlyvanteemedines between this forne and,

it as 1h neiiy to the proessat fonme they may be

F; | ar, Nef. Hist. Sop. Bowmbae, XXX, podgh
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. VII. NOTES ON CRUSTACEA DECAPOD%A
" . 3 I CRHE: TNDIAN MUSEUM
VIIL. Tnrg cenus ACETES, MILNE-IiDWARDS.
By Srawiey Keup, B.d., Siherinten fent, Zoological Survey
of fndia. s .
5 -
In attempting to determmine a large collection of Decapod Crus-
L]

tacea recently made by Tdr, Annandale in Japan, China and Lower
Siam, I found it impossible to come to a satisfactory decision
regarding the i'llu'!ltit;' of a species of Adeceles, and it was only alter
examining the scries of unidentified specimens in the Irtian
Musenm that any definite conclusion was reached. It is with the

results of this examination that the present short paper is con-
cerned. ;

In the first of his classical memoirs on the genus Sersestes
Dr, Hansen remarked, ** OF deeles 2 species are known (ome of

which has not been examined <ince 1837), hut we possess 6 species, *
the distinctive characters ol which aré very cutious: it is, however,
impossible to give a good idea of the species. . ., without a consider-
able number of figures.” Twenty ygars have elapsed since this
¥ Jstatement was made, but Dr. Hansen has unfortunately not made
any further contribution to the subject. Although two additional
. species have been deseribed, their characters are very, imperfectly
known and no fresh account of 4. indicus, the species for which
Milne-Edwards founded the genus Acefes, has appeared. Acefes
tidicns has indeed been several times recotded from various locali-
ties, but it is, I believe, quite impossible to recognize the species
from the original description: all definite specific gecords are
therefore open to doubt.
The eollection in the Indian Museum is not so rich as that in
. the University of Copenhagen, but comprises four distinct forms:
three of these—all occurring in Indian waters—are in my opinion
. to be referred to known species, tos d. indicus, Milne-Edwards,
A. japonicus, Kishinouye, and A. ervihracus, Nobili: the fourth,
obtained in Borneo, is undescribed. One described species, 2. [
americanus, Ortmann,? is not represented in the collection.
The four forms examined show the closest affinity with one
another and all agree in the complete suppression of the last two
. Pbairs of peracopods—the character on which Milné-Edwards estab-
e lished the genus.

I Hansen, Proc. Zool. Soc. London, 1806, p. ga7.
L Ortmann, Decap, Schisop, Plankiou-Exprd., p. 39, ph i, fig, 2 (1803).
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In distinguishiaer the species the most important imliuatim!ﬁ
are those decived from adult males, The [orm of the petasma 1s |
a most reliable and satisfactory gl'lidk} and, according to my ol
scrwations, an allsolute criterion of specific identity, while good | |
characters are also to be obtained from the sexual modifications of .
the external flagelfum of the antennule.  In three of the four species * o
the ultimate segment of the antennular peduncie of the male Bs°
always elongated to a very remarkable degree, a great contrast
existing in tlds respect between the two sexes. [t is carious that
this very striking kntuu has not hitherto been noticed. In the
fourth species (A. ervihracus) the ultimate peduncular segment,
in the vast mwajotity of specimens examined, is short in both sexes;
but in four males of small size from the wvicinity of Penang, it i::

individuals iz proved bevoud doubt b the structure of the
petasma, It seems, therelore, that in . erythracus the males are
dimorphic; but it is wrv ~.t1 ange that no hmales with a long
pediticle occur among several hundreds of q'pLulul_m from other
localities.

The sexual characters of the female are more diffieult to W,
observe, but the third thoracic sternite offers distinetive charac- >
ters in each species; in A. japonicus its structure differs widely
fromr that of any of the allied forms.

*  The species may also be distinguished by characters other

than sexual, and thest, though for the most part less convenient,

are useful in the determination of females and voung iml‘ivi:LLm]n_’

Such characters are to be foynd in the proportions of the eye, -

the form of the second segment of the antennular peduncle, in tlw =
ultimate segment of the third :I]‘.I’l\illl.[‘JE{].L in the presence or gb-
sence of a tooth on the inner margin of the basis of the third.
peracopods, in the external border of the outer umpmd and in the
telson.

It is evident from the collection in the Indian Museum that

" two species are often found together. In such cases, and when

the specimans are numerous, identification is a tedious process,
for each individual must be separately and carefully examined.

Kishinouye was mistaken in supposing that the species can
be determined by the number of teeth on the rostrum: in the
forms I have examined the rostrum is almost identical in struc-
ture. This is also true of*the toothing and sculpture of the
carapace. The proportionate lengths of the segments of the third %
maxﬂllp&tl@s and legs afiord only very slight dtﬁcreuces, and I have
not been able to find any distinctions in the number or size of
the branchiae.

The species_of Acefes are usually found gregariously, swim-
ming in great ndmbers in mid-water or near thc: surface. They

- i
are apparently only met with in coastal waters: they occur near '
¥
L 'The petasia is, however, sufficiently developed for aceurate identification
in specimens less, than half the miximum length attained by the species.
x
5 [ ]
. 3 .
= -
L]
- . i L] -] i
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the shore in the open sea, and re frequently common in estuaries
and backwaters. ‘They are ufluu found where the water is of low
salinity, and oceasion; 111\ in pi wes where it is quite fresh, but
. Ppenetrate little if at all bevond the reach of tidhl influence. ohe *
. species are fished commercially both in India and Japan, the sgall
» * size of the individuals being evidently compensated by the great
® * fbundance in which they are taken. ’

I life the greater part of the body is probably transparent in
all the species, but the cornea is black, and in one species at least
there are red markings on the ||1'u[:u||.le The precise distribution
of the red pigment is puln]h different in *different s pecies, but on
this point nothing preciss is known. ‘The only |1c:te.; I possess on
the colouration of living examples relate to specimens of 4. japoni-
etts collected in Mormugao Bay in Portuguese India, my description «
azreeing exactly with th:t given by Kishinouye. Dr. Annandale’s
notes on individuals canght in the T ale Sap in Lower Siam indi-
cate an almost pre glm_h similar colouration, but his collection
contains both 4. indicus and A. japonisus, aud it is not cléar to
which of the two ﬂp-.'_LI'{H the description refers

The four species may be recognised by thé following charac-

y '-{ ters . —

1. Ciliated and nen-ciliated portions of external Lwlul al
outer urcpod separated by a small but :l 5
terminal segment of zrd maxilli
sub-segrments ; 3rd L1|u| ICic sternipe of |'.-|. algn
rlm.u_d backwards as a large plate.
Telson reaching beyond middle of inmer ur .||n_..L|
L5 apex ]Ju:nh-.t] without spinules; a single
. clasping spine on external aflennular fagellum
. aof m 1le, :
A tooth at distal end of inner margin of
basis of zrd peracopods: 2nd segment of
antennular peduncle fully three times as
long as broad ; petasma  without mem-
branots coupling folds, its internal lobe
strongly expanded at its proximal end,
the distal portion terminating simply ... indicns, Milne-
Edwarcds.

i pro-

No tooth on basis of 3rd peracopods; 2nd
segrment of antennular peduncle of female
not more than twoe and a hall times as long
as broqd ; petasma with a pair of folded
- coupling membrancs armed with hoaoks,
internal lobe little cxpanded proximally,
its distal portion lermmating in two large
. pointied processes wen erthiracs,
Nowili,
B. Telson not reaching beyond middle of inner . .
uropod, its apex truncate with a spinule on either
side ; two clasping spines on external antennular
fagellum of male [petasma without membran-
ous coupling folds, its internal lobe very strongly
expanded and conspicuously r}l:mrg:nal.e proxi-
mally, the distal pn'_lrl:!orl terminating simply] ... {wsafards,

5] Ty
: 11, Ciliated and non-ciliated portions of external border ¥

of outer uropod not separated by a teoth ; terminal

segment of jrd maxillipede divided into three sub-seg-
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ments; 3rd thgrade sternite of fewiale produced back-
warids as a large plate, the posterior L'J_w_' of which s
free alld emarginate [external antgnnular Aagellum of
male with two clasping spines ;. petasma without mem-
5 . .‘ - brzanos |_'-|||jﬂ'.||l_; folds, s internal lobe not l.".‘:|::|.'|I!||.iL‘|.]
proximlly, the distal portion with bulbous termination :
= and with o lange progpess on its outer siche ] e JEpONICNE,

Kishinouve.
-

In A. ervthracus, as already noted, the males are diﬂmr];hi::, a
form with a short antennular peduncle, resembling that of the
female, being apparently by far the more abundant of the two.
In the other three specie# only one type of male—a form with the
ultimate segigent of the peduncle®greatly elongated—is known to

oceur.
& The four species agree in the lollowing particulars :—
- The rostrum is exccedingly short end projects very little

bevond the frontal margin of the carapace. It is, howewver, rather
strongly elevated and terminates in a sharp point, behind which are
two teeth, the foremost much the smallest. The afterior margin
i= almost vertical and is sinuous or conecave.

The carapace 15 as long as, or rather longer thau the first two
and a half abdominal somites; it bears conspicuous post-orbital
* and hepatic spinés. The cervical groove is obsolete aud no trace

of it exists on the dorsum of the carapace. The upper limit of the

Branchial region is defined posteriorly by a blunt longitudinal
* ridoe, : 3

The inner antennular flagellum is very long and in beth sexes
shows the curious flexure desgribed in detail by Kishinouye.
The antennal secale is broadest at the base and is from 3'6 to
. nearly 4 times as long as wide. T'he outer margin is rather strongly
& convex and terminates in a small kooth that reaches almost to or
a trifle bevond the distal end of the lamella,
The mandibular palp consists of three segments, the basal one
. being exceedingly small and inconspicuous. The propodus of the
second maxillipedes is a trifle longer than the merus; the carpus is
from two-thigds to three quarters its length and is fully three times
the length of the dactylus.

The third, fourth and Gfth segments of the third maxillipedes
are more or less equal in length, while the fifth is from 1'25 to 1°4
times as long as the sixth.!

The first three peracopodsincrease successively in length, the
third pair reaching almost or quite as far as the third maxillipedes.
Jn the first pair the merus is about as long as the chela ; the latter
segment being from 1'2 to 1°4 times the length of the carpus.
In this pair of limbs, at the distal end of the carpus and at the

-
| The properticnate lengths of the segments appedr to show minor specihc
characters,  In A, faponicus, A, erptfivaews and A, susularis the third segment
. is almost equal to, or alittle longer than the fifth, whereas in A, Jndicns the former
is decidedly shorter than the latier. In A. erythiracus the thicd and fourth seg-
ments, taken together, are 1°3 times the length of the fifth and sixth, in A,
. insularis and A. japonicus 12 timés and in A, indicus ‘g4 o 1°1 times.
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proximal end of the propodus, there is (in Ubth sexes and in all
four species) a patch of shortebarbed spinules, which, when the
segments are Hexed, forms a sort of grasping organ.

The merus and carpus of the second pair are about equdl if
the carpus is [rom 171 to 1°3 tiiges as long as the clfela.

length ! ;

In the third peraecopods the merus is a little shorter than the

carpus and a little longer than the chela.
to 1°4 times the length of the chela.

under consideration.

.
Podobranchiae

Arthrebranchiae

|
i Pleurobranchiae

vii Vi

The carpus is from 1'3

[n the male, in the position
normally eccupied by the fourth pair of legs, there are two bluntly
pointed and forwardly directed processess

The branchiag resemble thote found in the genus Sergesfes and
do not appear to afford any specific differences in the [our forms

The formula 1s:—

1 Ll 1

. o .
This formula agrees with that given by Ortmann® except thas
a small podobranch is present at <the base of the second maxilli-

pede.

that*Ortmann examined.

Arranged according to length, *the order of the abdominal
somites is 6, 4, I, 3, 5, 2; the sixth is about twice the length of
the fifth and its greatest breadth is from 1'6 to 2'0 times its length.
The sixth somite is provided with a single very small spinule,

placed dorsally on the posterior margin.

above and is much shorter than the inner uropod.

1537,

5o

Genus Acetes, Milne-Edwards,

1830. Acetes, Milne-Edwards;, Awn. Sei. wat., Paris, X1X, p, 330

Acetes, Milne-Edwards, Hist. nat. Cruszt,, 1, p. 429,

Acetes indicus, Milne-Edwards.

(Text-figs. 1a,b, 2a, 3a, 4a, 5¢, 7a.)

1330, Acefes indicus, Milne-Edwards, Aunn. Sci, nats, Paris, X1X p: 351,
pl. xi, figs, 1-g.

This branchia is perhaps absent in the Atlantic species

The telson is sulcate

-
L ]

Acetes indicus, Milne-Edwards, Hist, mat. Crust., 11, p. 430.
deetes (ndicus, Dana, U5, Explor. Exped., Crust., |, p. o8,

T 1800. Acefes fndicus, Walker, Fourir. Linn. Soc., Fool.a XX, p. 112
? 1893. Aceter fudicns. Henderson, Trans. Linn. Sec., Zool. (2), V, p. 452.

T 1903, Acetes indicus, Pearson, Ceylon Pearl Oyster Rep.. IV, p. 75.

! The merus is a shade longer than
erythraens, a trifle shorter than the ca

! Ortmann, Decap. Schizop. Plankion. Exped., p. 39 (1803).

the carpus in A. japonicus and A.
us in A fedicus and A, insuloris.
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Except for the%act that fig. g of his illustrations shows a tooth
on the oute® margin of the externgl uropod—a character which
« ingicates that the species is not the same as Kishinouye's A. japoni-
chs2there is nothing in Milne-Edwards’ deseription to indicate
the precise identity of the form he examined. His material was,
however, obtained from the mouth of the Ganges, in which, so fag
as I am aware, only one species exists, though tliree oceur ™ the
Bay of Bengal. The principal specific characters are as follows :—
The eye is longer than in the other species and is a little
more than one-third the lencth nf the carapace. The stalk i=
rather more slender than usual and its length in proportion to
that of Hle cornea, is greater.

lI | 1 ; .;:“:, 'Llh -li :I;é_ 'l‘.: li | A | | 1
\AAON T A DA
010101 10) hy 0] b

Fig, 1—Right antennular peduncle in dorsal view,
a. Aceles tndicus, o. I Aceles insnlaris, &.

b i1 vE z. g b a8 -
&. Acetes erythragus, * o . h, Aceles japonicus, o.
d e . o i £,
¢ A = Hlght o

The basal segment of the antennular peduncle in the female is
about the same length as that of the two distal segments com-
bined; the second segment is*from 3 to 3} times, and the third .
segment from 6 to 6} times as long as broad (text-fig. 15). In the
suale the second segment is sometimes more slender than in females,

~ but the ultimate segment is always greatly elongated, much longer
th?n the first, and from 1o to 14 times as long as broad (text-fig.
Ia).

The outer antennular flagellum of the male bears a single |,

large clasping spine, with finely serrate inher margin; on the
segment opposite the tip of this spine there is a group of 5 to 7
close-set spinules. The two basal segments of the flagellum are
unusually long (text-fig. 2a).”
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The third maxillipedes, wheh extended forwairds, reach a little
« bevond the tips of the third pegacopods and, in the female, much
bevond the end of the antennular pedunele.  The ultimate segment
» is not divided into sub-segments, The basal segments of the tMird .
, mhaxillipedes and peracopods are ]'ll'n|'¥i"1'-I-HII-IEI.H']:' stouter thane in

~

-

-
e, 2 —Outer antennular flagellum of male.

a. Acefes fndicus, €. Accles insularis. L4
b, Acetes eryvihraeus, d. Aceles faponicis. E

other species, and the sctae with which the limbs are clothed are
longer and more numerons,

The basis of the third peracopod bears a large tooth on its
inner margin close to the insertion of the ischium (text-fig. 3a), a
character not found in any of the other three species,

The third thoracic sternite of the female is very deeply chan-
nelled longitudinally, the channel beihgz continued backwards on .
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to the anterior portion of the fourtl sternite, The anterior margin

of the third*sternite is deeply sunk and transverse or slightly con- »

cave. Behind th‘u inner angles of the coxae of the third legs there
#5. 81 either side, a conspicuous tubercle (text-fig. 3q).

« Between the bases of the first
females, there is a larg® procurved tootl. g x

The outer lobe of each half of the petasma (that is to say the
portion nearest the plespod) is more or less crescentic in shape
with the anfero-external border sf rongly thickened; the shape of
this portion is similar ig all four species. The internal lobe is
characteristic in form. At its prowimal end it 45 truncate, much
expanded externally and with a small process at its inner angle.
Its distal portion is without any larce processes, such as are found
in certain allied species, and appears to consist of a central styvle
surrounded by a thick coating, rather un®ven in outline: its sur-
face has a sort of honey;combed appearanca, due to the presence
of numerous small pits, each of which containg a medified hooklet
(text-fig. 4a). %

The telson reaches well beyvond the middle of the inner uropod
and is rather sharply pointed at the apex (text-fig. 5¢). The angu-
lar termination of the lobe at the proximal end of the infero-
lateral margin is placed decidedly nearer the base than the apex.!
. . The ciliated and non-ciliated portions of the external border
of the outer uropods are segarated by a prominent tooth. In
adults the proximal non-ciliated part is from 1°'r to 13 times the
length of the ciliated part (text-fig. 74); in voung individuads the
proportionate length of the fermer is rather greater,

Aeceles indicus is the largest of the four species; full grown *

females, measured from the tip of the rostrum to the tip of the

telson, reach a length of about 40 mm.
The specimens examined are from the following localities :—

pleopods, both in males afd "

Panvel Creek, Bombay

T 1. Caunter, Many.

S0 Market-at Ennur, near Madras N Annandale,  Several,

Hgt Caconada, Madras Pres. G. W. Wicks.  Two.

£+ Pratapnagore, Lower Bengal .. Mus, Collr, Few,

!{"lﬂ Near Mud PLJiI:I'IL . E‘[ug]h (;Hngl‘[iﬂ

delia : wo T Southwell, Few. .

mot Matla R., Gangetic delia I T. Jenkins.  Two.

2LAL  PBassein R. estvary, Burma v *Investigator.’ Many. - -
« 222 Haingyi L., off Bassein R, i One.

T “l':"l 5, of Purian P, Burma 4 Many. 5

‘P: :-:9 Mouth of Hﬂngmn K., Burma » Several.

2an (Green L, Amherst, Tennasserim .. Many.

e Mergui Archipelago, 1i%28' N, g8°36' E. = Few,

#133r  Mergui Archipelago, 12%' N, g8%20' E, = Several, " 5 f

grr®  ‘Tale Sap, Gull of Siam .., we N.Annandale,  Several,

L Asin A erythraens. text-fig, Fa.
L]
-
-
.
L3 " -
- .
.
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In several of these localitles the species *was undoubtedly

sobtained in brackish water, thegJowest specific gravity®of which I
have a definite record il_n_m_* 1'o0r§ (corrected), in the case gf o

» certain specimens from the Tale Sap. On the other hand %he

] , retords from Coconada, Green I. and the Mer sui Archipelago imldi-
'. Lgte that the species '11-.0 occurs in the 01u_11 sea near land.
AZindicus was found in company with A. japenicus in the

Tale Sap and in the Mergui Archipelago, and with .
Ennur,
The distribution of the species, as fag as at present known,
may be summariséd as, —Bombay, Bay of Bengal and Gulf of
Siam. The characters mentioned by Milne-idwards being insuffi-
. cient to determine the species with any exactitude, the records by
Dana, Walker, Henderson and Pearson are rlmn to doubt. Even
if a(:{‘fptcd they would "not indicate any marked increase in our
knowledge of the distsibution of the species.

eryifiracus al
S

» " . .
Acetes Erythrae_us, Nobili,
(Text-figs. 1c-¢ 3b, 4B, 3a,d, 75.)
= 1905. Acetes ervehracus, 1 -Jl-ulu. Bull. Mus. d' Hist. nat., Paviz, p. 304, text-
Loh, .14':.1'":{; :'I!:|'L‘r'r.rrr.'.-.-:. Nobili, Aww. Sci. nat., Paris (g), IV, p. 23,%pl. i,

figs. 5, 5a-F. .

The eyes are not quite so long as in A. indicus, being only
abouf ome-third the length of the carapace; the stalk is also
stouter and, proportionately to the Jength of the cornea, rather

. shorter. .

. The basal segment of the antennular peduncle of the female is

. .about 1°3 times the length of the two terminal seements combined ;

the second segment is decidedly stouter thanin A. fndicus, the length

being not more than 24 times the greatest breadth ; the third segment

; is from 4 to 4} times as long as wide (text-fiz. 1d). In males a well-

marked dimorphismeappears to exist in respect of the proportions of

the peduncelar segments. In four small males from Pesang, other-

wise practically indistinguishable from the rest of the specimens in

the collection, the ultimate segment is greatly elongated, precisely

« asin A, indicus. The second segment in these examples is about 3

times as long as broad, while the third is longer than the first and

. about g} times as long as broad (text-fiz. 1¢). All the other males

4 in the collection differ widely from the Penang individuals and
from the males of any of the other three species, the antgnnular .

peduncle bearing a close resemblance to that of the female. In

such specimens the basal segment is from 11 to '3 times the

length of the two following, the second segment is from 2 to 2}

times and the third from 4 to nearly 5 times as long as broad

(text-fig. 1¢).

The outer antennular flagellum of the male closely resemble

that of 4. indicus, and possesses only one clasping spine; the two

basal segments are, however, shorter. * In the males from Penang

™
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the tip of the lar¥%e spine is opposed by a group of 5 spinules,
exactly as In . indicus; in the gthers, as shown in text-fig. 2b, ¢
oaly 2 or 3 spinules oceur in this position. The segment immediately
1n front of that bearing the clasping spine bears an angular lobule, ¢

* The third maxillipedes, when stretched forwards, reach about | =
as far as the third peracopods, and extend to the end of the ag-, .
tennular pedunecle. There is no tooth on the inner horder of the
basis of the third peraeopods.

M % m\f‘ . N
4 / I'/ \\’.rz \1‘ o
i .
| \ :"FL‘"H.:' _}-‘ .

| 3
B SRS

|

{8

.

Fig, 3.—Third thoracic stemite and basal segments of third peracopods of
Memale,
a. Acetes indicus. 6. Aceles insularis,
= b, Acetes arytiracus, d. Aceles japonicus,

The third and fourth thoracic sternites of the female show
only faint traces of the deep longitudinal channel found in A.
indicus and the former does not possess the pair of tuberculiform
eminences present in that species. The third sternite is broadly
triangular in shape; its anterior margin is elevated and is con-
cave in the middle with a small rounded lobe on either side (text-

fig. 30). -
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As in A. indicus there is in both sexes a 1free hooked tooth
sbetween the bases of the first pleopods. T
The petasma differs [rom that of any other gpecies examined
= in the possession of a pair of folded membranes on the anterfor®
surface. The free edge of each is furnished x'..ril'h g series of minute

‘s hopks, by means of which the two halves of the petasma are

coupled: The internal lobe is truncate and slightly concave at its
proximal end, but is not broadly expanded as in A. fiydicus. The
distal portion of the same lobe terminates in two large pointed
processes with their apices directed oblaquely outwards. The
inner of these procefses is larger and broader than the other and
bears on its anterior surface two large falcate spines |'_E'.<:-'ct-§i.:. 4b).

FiG. 4.—Right half of petasma, seen from in from,
a. Acales tndicus. c. Acefes insulars.
b, dcetes eryifiracus. d. Aceles japonicus,

The telson resembles that of A. indicus, but the tip is not
quite so sharply pointed (text-figs. 5a, d). k!

The ciliated and non-ciliated portions of the external border
of the outer uropod are separated by a small tooth. The non-
ciliated portion in adults is from 1°5 to 1’7 times the length of the
ciliated part (text-fig. 7b), a proportion differring considerably from
that found in A. indicus. .

This species is smaller than A. indicus, large females being
not more than 28 mm. in length. The males from Penang are
only 14 mm. in length, whereas those from other localities may
reach 20 mm.

The occurrence of dimorphic males in this species is a feature
of considerable interest, but further information is necessary
before the phenomenon can be profitably discussed: it is unfortu-
nate that such a small number of specimens are available from
Penang. The case does not appear to be one of seasonal sexual
dimorphism, for the males from Penang, all of which are of the
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“high” form, wlre caught in the month of February, whereas
those of the ‘“low" form, excluswely obtained in other localities®
o ere obtained i the months of January, February, March and
*April. .

Aceles erythwacusywas described by Nobili from the Red Seas
the specimens in the Indian Musenm are from the followmg ®

localities :—
"_,. Murket at Ennur, near Madras N. Annandale. Few
Backwarer at Vieagapatam, Mad- :
ras Pres. . 5. L\:I.'II'I!'I. Manv.
“ - - C N, Annandale,
anice PG Orissa Coast B X inandale b !
e ¢ # L ). Caunter & 5. IKemp. Many
'-.'_.::.'_' Mouth of the Prai R., Opposite .
. Penang fe N, Annandale ¥ z
X Patani R, below town of Patani, *
Stamese Malay States - . a Few,

* The specimens frgm the Patani river’ were Wound in water *®
that was fresh at the time of their capture, but in a situation

subject to tidal influence. Those from Puri were found in the _ f

open sea in water having a specific gravity of about 10260 (cor- P -

rected). i
» The distribution of the species, so far as known, may be given

* as,—Red Sea, west side of Bay of Bengal, Penang, Gulf of Siam. r

Acetes insularis, sp. nov, 9.7 = :

(Text-figs. 1,¢, 2¢, 3¢, 4¢, 5b.¢, 7¢.) . }

The eyes are about one-third the lenzth of the carapace aud |

do not differ in any marked degree from those of A, erviliracus. )
The basal segment of the antennular peduncle of the female
.5 about 1} times the length of the two ultimate segments com-
bined; the second segment is about 31 times, and the third from 43
to 5 times as long as broad (text-fiz. 1g), In the male the second h
segment ig rather stouter than in the female, not more than z}
times as long as broad. The third is greatly lengthened, longer
than the first and from g to 1o times as long as broad (text-fig. 1f). !
The outer antennular flagellum of the male bears two clasping
spines in place of the single one found in A. indicus and A.
erythraeus; one spine is larger than the other, and the inner mar-
gins of both are smooth. The two basal segments of the flagellum t
. are short. There is also a curious apparatus not met with in
auy of the other three species. The segment in advance of that
which bears the two large spines bears, on the side remote from
the spines, a large angular process pointing backwards and, on the
same side, behind the proximal end of the same segment are two,
small spinules with their tips directed forwards. Judging from .

s
their appearance these structures form a subsidiary clasping
apparatus that comes into action when the main grasping organ
is opened to its fullest extent. The segments opposite the tips of

L]
L] 2 -
- - -.
L]
-~ L]
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the large spines bear one or twe long spinulesgnear their distal
gnds (text-fig, 2¢). .

The external maxillipedes "reach barely to the end of the
second segment of the antennular peduncle and are Slightly exceedgd, *
in length by the third peracopods. There is no tooth on the inmen
» =margin of the basis of the latter pair of limbs. *
* ** The third thoracic sternite of the female is broadly triangular
in shape; it is not grooved longitudinally and the anterior margin
is elevated and more or less transverse (text-fig. 3¢). ¥he charae-
ters are difficult to see owing to the small size of the species,
The large proqurved tooth found in®A. indicus and A, ery-
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Fi1G. g.—Telsen in dorsal view,
a. Acefes erythragus. b Acetes tnsularis,
Apex of telson in dorsal view,
, €. Aceles indicus. o 8 Aceles fusularss.
d. Acefes erythrasus, f. Aceies faponicus. .
. thracus between the bases of the first pleopods is replaced by a

small bluntly pointed process.

The internal lobe of the petasma is very greatly expanded at
- its proximal end, both internally and externally, and the posterior
border is conspicuously emarginate. The distal portion somewha't
resembles that of A. indicus, but is more swollen. At the tip
there is a single great conical tooth and near the outer edge a

series of 5 or 6 modified teeth (text-fiz. 4c).
The telson is characteristic. It is shorter than in either of
v- %he two preceding species and reaches barely to the middle of the
X inper uropod. The angular termination of the lobe at the proximal
end of the infero-lateral margin is placed midway between the base
and the apex, whereas it is situated much nearer the base in the
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two preceding spoeies (¢f. text-Ags? 5¢ and 3).  The tip is truncate,
straight orsvery slichtly eonvex, 111:1 bears on either side a small,
Laoth (text-fio, -}s} Oceasionally one or ether of these teeth is

£ o mEsing, .
» The eiliated and non-ciliated portions of the external horder .
of the outer uropod fre "\-Lpﬂr"l.t'ld by a small tooth. In adults® »
the non-ciliated part is from 1°2 to 1°4 times the lenzth of fhd
ciliated part (text-fig. 7¢).
Acetes tnsularis is a small specics, large females not exceed-
ing 18 mm. in lensth.
The collection contains specimens {rom o locality only :—
L]
ﬂr.ll_‘."" AMouth of |.~:.".i.'.|||_: R.. Sarnwal,
Bornea . Mas, Collr, Many "
-
The types bear the number g7r4/fo in the register of the °
Zoological Survey of India. .
- . t . -
Acetes japonicus, Kishinouve.
(Text-figs. Th i, 2d, 3d, 4d, 5/, 6, 7d.) %
10605, ,-[L-_L-h'.i I,'..Ft'ln.-.l.'.'..".':";. Kishinouve, Asnol. Loal. Fapou., ¥V, p. 163, lext- -
fiers.
L]
. The eyes resemble those of the two preceding species but are
. rather shorter, a little less= than one-third the length of the
carapace,
The basal segment of th-_ antennular peduncle of ﬂh Temale
is®about 1} times the length of the .
second and third segments combined ;
the second segment is fully 3 times and
the third 51 times as long as broad
(text-fig. n‘,|. In the male the propoi-
tions of the second segment are about |
the same; the third segment is greatly [
lengthened as in A. ¢ndicus and A. in-
stelaris: it is longer than the basal seg--
ment and at least 1o times as long as i
broad (text-fig. /).
The outer antennular flagellum of the
female resembles that of A. tusularis in
the possession of two clasping spines, :
. but does not bear the additional appa-
- .

ratus found in that species. One of the
two clasping spines is very much longer
than the other and is feebly serrale on
its inner margin near the apex. The

- 3 - [ ] L
i s se-gments opposite the tips of the clasping 1
i-:;nfnﬂ :cmi;: i: e spines each bear a small blunt process at i
maxillipede. the proximal end and one or two short

spinules distally (text-fig. 2d).



-
L]

‘ L] -
-
. N i .,
g .
I9I7.] 5. Keupe : Nofes on Crustacea Decapoda. 57
Ll -

* The external maxillipedes d8 not reach quike so far forwards
s the third peracopods and l..'.\:tl_."lltl to, or a little beyvomd the apex
of the antennal scale. The terminal segment of the external

. maxillipede differs from that of all the other &pecies in heinire

divided into three sub-segments; of these the middle one is the
*shortest and the last the longest (text-fig. 6%, There is no tooth
Bl the inner margin of the basis of the third peracopods.

The third thoracie sternite of the female is altogether peculiar ;
it projects backwards from the base of the third legs itf the form of
a large plate, posteriorly overlving the fourth sternite. Itisslightly
depressed in the middle line, its lateral edges are posteriorly
convergent and its distal margin, which is {ree, and in Tonsequence
easily wisible in lateral view, is conspicuously emarginate (text-

tig; 3d).
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Frg, 7.—0uter nropod, with portion of external margin more highly magnified.
a. Aceles indicis, ¢. Accles tusularis,
b, Acefes arythracus, d. Acetes Japonicius,

-

The large-hooked tooth found in 4. indicus and A. exythracns
between the bases of the first pleopods is replaced, as in 4.
insularis, by a small pointed process,
The internal lobe of the petasipa is truncate at its proximal
end and scarcely at all expanded. The distal portion is bulbous
at the tip and set with numerous minute hooklets; on its outer
side it bears a large process usually terminating in a long and
very fine point (text-fig. 44). The length of this pointed process is
variable; sometimes it reaches to the end of the lobe to which it is
attached, while occasionally it terminates abruptly with a blunted
*apex.

3 The sixth abdominal somite, in lateral view, is a little more
slender than in the other species, its length being usually twice its
greatest depth. §
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The telson resembles that of *l. ervtlhracns and . indiens, but
the tip is sounded rather than pointed (text-fiz. 5/). I have not,
= Been able to detect the pair of smallteeth mentioned by Kishinouye,
oftu the outer cofuers of the apex are sometimes a little angular.

« The external border of the outer uropod differs from that of
all the other thie species in the complete absence of the tooth®
between the ciliated and non-ciliated portions. In adults, mo%?
,over, the latter part is a little longer than the former, the reverse
being. the cdse in the other forms (text-fig. 4). In very voung
specimens the proportions are rather different, the non-ciliated
part being equal to, or even a trifle longer tham the ciliated part.

Large specitnens reach a length of about 26 mm,
Aedes fapontcus was deseribed by Kishinouve from the Inland
« Sea of Japan and from Korea. Specimens in the Indian Museum

are from the following loealities :—- . .
LA Mormugao Bay, Rortuguese India s 25, Kemp, AMany.
i Iilakarai, Ramnad dist., S. India . Three.
s Ennur backwater, near Madras sie N Annandabe,  Three.
ezt Mergui Archipelage, 1% —1"28'N,,

g5 20'—g87306' I - ‘Tnvestigator.’  Several,
seue  Patani K., below town of Patani, Siamese
Malay States .. e - M. Annandale. Six
"—m' Tale Sap, near Singgora, (. of Siam .., = Many:.
-
Fram market, Osaka, Japan : it Many:.
Nilgata, Japan ... ¥ Severals

In the Patani river the species was found in fresh watel, but
in a situation subject to tidal influence; in Morm ugao Bay it was
taken in water of specific gravity 10165 (corrected), while at
Kilakarai it was obtained in pure sea water in the vicinity of a
coral reef.

The species was found in the Mergui Archipelago and in the
Tale Sap in company with A. indicus, and in the Patani river with
A, eryihracus.

The kgown distribution may be summarised as,—W. and 5.
coasts of India, lower parts of Bay of Bengal, Gulf of Siam, Korea,
Japan.



JIII. DIPTERA OF THE SIMLA DISTRICT
By E. BRUNETTIL .
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A daree part of the natenial on which Ve I'jr ti hies worke lv 15 ool lected

by myvself from ayear in the motth of M, le I was an duty at Simila as o
member of the Board of Scientific. Advice |n-| the spring fauna is, therefore,
better represented  than that, which is prabably vicher, of l||. MONZO0N . Fins

and” gardy autumn,  In the prasant state of our kne weliacdre of the Indian Diptera,

b % s advizable to do no more than glance at cortain of the oroups of Brachy-
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o Fepresentes <} in collections, whilst the Ceci |-|||11.. lae are quite nanknown.  This of
« course 15 through o flt of Mr. Broned, 1o wham wae are iadebted for by far
the greater part of such knowledge as we possess of the Indian Diptera.
. NoAL
.

Family MYCETOPHILIDAE; .
g Subfamily SCIARINAE.

Sciara indica, Walk.
fusa Sagend. Dipt., pt. ¥, p. 419,

L]
‘r‘ Phagu, 21-v-16. Qccurs at several Himalayan localities and
\ as far south as Siligori. It is consp:cuﬂu% by the reddish or

1 Ihr_-se altitudes are merely approximate,
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vellowish side strgpe on the abddmen, which is sometimes hroken

up into spaets,

-
L ]
g . Sciara luteiventris, Brun.
- - -
; Forere. fBrit. L, fhint, W By -
L] - ] |
Below Phagu, a unique 2 | 1z2-v-oq s
2 Sciara rufithorax, Walp.
For description see Qruneui, Fanm, £ L Dbt o R
L]
Swila, goS(F. M. Howlatt)
3 .
. Sciara setilineata, Bruun. .
L]
Fame. Heit. fod -'I"."-' I 128
Simla, to-v-ng. Ocecurs also at Darjiling. . =

Sciara hirtilineata, Brun,
.'I'In'u'u'.'.l.'. I'I.'l'i.!l.. .'I.'.'..'I_ |'.-I.'.|l."l % II_ ]_]__\ }‘_

 Below Phagu, r2-v-09; Simla, 1o-v-o0g,

-
Sciara nigripennis, Bru.
-
Fattar. St Tad. Dept., p.o13z1. .
- b, .
Simla, x-08 (F. M. Howlelt). &
Sciara longipennis, Brun. ghdr -
Fuver, Bert. T, ,i'.h-'llb‘., P 143
Valley of the Sutlej River, below Simla, 6-v-1o.
- |
Sciara flavofemorata, Brun.
Finn. Bt fud. -I"l'-'.ll"'l'.. I 130 .
Several of both sexes from Simla, x-o8 (F. M. Howlelf). * -
A Sciara flaviseta, Brun. 3
' Fuawn, Brat. fnd, gl piigy. ]
A unique 2 from Simla 10-v-0g,
Sciara evanescens, Brun. < I
Fanw. Bril. fnd. f.lfllﬁ,r P B o ; "
Simla, g-v-o4.
3 i
-
-
L]
- ; i
- .
L ]
- L]
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Sciara pavrallela, Brun. ,
» fana, Bt Ly gt pe g .

A single o from Simla, g-v-09, . i

There are vet two or three small and obscure undetermine

« * species nf Seiara from the Simla District. .
L -

Subidfamily MACROCERINAL.
Macrocera alteenata, Brun.
-
Faie. Brite Bnd. Dipt., p 52

Simla, x-08 (F. M. Howleit). One § ; the dark bands ou the

znd and 3rd segments cover the whole hinder hall of each =seg-
= anent, .
Macrocera brunnea, Brun,
L] i

Firnnse Betk, fmd. IRpe., p. 33 pl. 1, |I-5:- 3.

Phagu, 12-v-00.

Macrocera inconspicua, Drun.
Fawe. Brit. Ind. Dipt., p. 54.
Simla, x-08 (F. M. Howlett), Three o o.

: Subfamily {:EROP'L.-I TINAE.
Platyura limbata, nom. nov.
For F. marginata, mihi (preoce, Mg, 1504).

Simla, x-08 (F. M. Howlett).

Platyura rufescens, Brun,
Isonewromyra rufescens, Brunettd, Faun, Breit, fod, ﬂr"fii.._."hm.-. [* 550,

Simla, zo-vii-rr. I accept Mr. Edward’'s opinion (in litt.) that
Isoneuromyia is not distinct from Plalyura.

Subfamily SCIORHILINALE.
Mycomyia bifascipennis, Brun. .
Fawnn. Brit. [nd. Dipt., p. 72-
Simla, x-08 (F. M. Howletf). The large basal dark patch on
the wing in this specimen is interrupted at its middle, so as to
« form a smaller basal spot and a median stripe composed of two
oblong spots placed diagonally, one above the other; the upper

one reaching from the costa, across the tip of the basal cell nearly
to the upper branch of the 5th longitudinal vein; the lower spot
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is placed i qdisbely below the® T one I is joined at the
placed immedimely below the *upper one and is joined a €
witg margia to the sobapical dark band. In typical speciimeis, s
the large basal spot covers about one-third of the wing.

™ - ™
] .M}';um}ri.x trilineata, Brun. . ;
Faun. Brit. buf. Dipt., p. 75, *. *
Simla, ro-v-0q (N, w-11 (. M. Howlett), sweep-
ing roadsides"and in dense wi near the Dhobi Ghat.
-
Mycomvia indefinita, Brus,
-
'I:In-l Beit. Ind P+ 7
g i W Ay s 5 a L]
simla, x-rr, sweeping roadsides, This species is very uear
frifineatn and may possibly be identical veith it
- L]
Mycomyia indica, Brun. o 5
Din
Stnla and Pharu, 1o—12-v00.
e
: Subfamily MYCETOPHILINAE.
- Leia winthemi, Lelim.
-
For description v, Brunctid, Faeun. Beit, fad, Dipe., p. o7,
4. ' » i -
Smmla, 25-iv-07 . 5-v-07; to-v-00: Matiana, z5—30iv-o07,
also occurs at Naini Tal, I'firjiling, Manipur, Sumatra, Europe .
and North America.
Leia nigricoxa, Bruin. e
Greenompin aigricoxs, Deuncwd, Faww. Brit, Dad. Dipt,, po By, plaiiy
hpe. 8 pl. i, fig. g,
Lein spathulata, rd., Toc. off., po 1ot
Phagu, 3-v-07, a single specimen,
-
5 : |
Leia nigra, Brun. .
Fauw. Brit, fud, Dipt.; p. 101.
Simla, g-v-0g. =
Leia atrcuata, Brun.
x
. Faaar. Beit Tnd. Dipt., p. oo
Simla, x-08 (F. M. Howlett). In this specimen the hind i
femora are quite blackish except for a broad pale band just beyoni
- " - !
the middle. In typical specimens the Jegs are wholly vellowish.
. : . |
Rhymosia flavolimbata, Brun. -~
. . , f ‘ |
Fann. Brit. ind. ipt., p. 103, N
Simla, xo3 (F. M. Howlet).
-
-
& -
L] . -
. L] L]
- .
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Allodia nigrofasciata, Brun.
L .
Faren. Brefs Tad. Depe, 108, . .
i Sy . L] -
Simla, 10-v-00: Kuiri, 8.o00 ft., Mav. Also oveurs at Dehra
.
hn, . .
- @
Exechia basilinea, Brun,
f .":'I".'.. . K13, ploan, fgoae. "
Simla, x-08 (IF, M. Howlelf). Tour specimens.
-
o L]
Mycetophila cinctiventris, Brun. "
Fisrit, B Iids Ditd. 1. 118
Simla, To-vii-0g (V. Adnnandale); -8 (F. M. H
L ]
Mycetophila g4-faseciata, Brun.
Simla, 10-v 04, 1
-
Mycetophila suffusa, Brun
» Filten. Bt fad. .'I-'.._"'.'. (EI
simla, 1o-v-00, a single 2. -
2 Mycetophila himalayensis, Brun.
Faren Svets fud Ohepli p. 117,
Simla, to-v-09. Also occurs at Naini Tal.
L]

Mycetophila binotata, Brun
Fawn. Beit, fud - Dipt ponis.

Simla, 1owv-009 (N. Aunnandale); S-x-11 {F. M. Howlelt), on
cow-dung. This species may possibly be synonvmous with fiimi-
lavensts,  The form dimelala also occurs at Darjiling and Manipur.

Delopsis brunettii, Edw.
Irocollarrs, Brunetti, Fapn. Brito fad, Dipe., p. 1.

Mr. Edwards changes the name! of this species to bruncifis,
as Mycetophila cotlaris, Ender., proves to be a Delopsis.

bolma Mg Nat. Hist, (30 X1 po 55 Ugrsh



Reg fad. Mue, TN pe 310,
it Brit. fdo Bpt. o 130, figao1s,
Phagu, 12—15-v-00. Dr. Annandale lound this species nfit®

uncommon on bathroom windows in Phagu dak hungalow,
L]

Fatily BIBIONIDAE.

& Subfamily BIBIONINAE
Crapitula melanaspis, Wied,
Fer description see Brunetts, Mo, Becf. $nd. Dipds poo1ia (Pleciomyin
r.l.'l'.lr.' N3 ".'-'\.' I

Theog, 27-iv-07. Qeccurs freely in the Himalavas, also in
Siberia, China and Japan

Plecia indica, DBrun.
Fuio, Breit. Tnd. Dipt., p. 163,
Theog, 27-iv-07. Also occurs at Mussoorie, Darjiling, Nepal,
Manipur and other places.

Plecia fulvicollis, F. :
IFar 1’:||'_-'\.|_:|'i|:||_i|:||| see Broneu®, Maewr, 8Bedl, Tad, .”."J"'n' p- 163,

Kalka, base of Simla Hills, 2 400 ft., 18-vii-11,

Plecia impostor, Brun.
Rec. fud. dws, VUL pe 440,

Simla, 2 oo, 2 © 9 %oB and x-r1 (F. M. Howlelt), In
Laad uonditi:ln but evidently this species. T described this species
as possessing antennae of only nine joints, but though this is true of
the o the last joint being very small (though distinctly larger in
one specimen), the 2, on closer inspection, is found to possess
eight flagellar joints, with a trace {in one antenna only) of a very
minute apical additional joipt, which however may only lhe
apparent, caused by a stricture in the 8th joint.
L]

-
Plecia dilatata, sp.nov.

. This 15 a species in every way resembling Crapitula
melanaspis, Wied. (=Pleciomvia dilatata, mihi), but with the strict
venation of Plecia.

It also naturally closely resembles Plecia tmposior but differs
in having a 12-jointed antenna, the last joint much narrower than
the penultimate but distinctly longer and quite obvious. Also
the hind tibiae are distinctly gradually dilated on the apical half

] { . f L
(F%) egords of the Tndian Muscim, | Vior. X111
- -
. Family BLEPHAROCERIDALL .
. . » Blepharocera indica, Brumn,




tgr7.] 1%, Buungrrr . Miptera of the Sinila District. L
: ¥ e, | q e . -
amd the hind tarsi are distinctly incrassate. ®* The hind legs in
s C. mzlanaspis o are similar, put in P. fmposter thett is no trave
of any thickening of either tibia or metatarsus. el
Two o o, one not in very good condition, from Simla, %-1# ¥

o . M. Howlell), Twype presented to the British Museum by Ar.

JL B, Fleteher, the co-type in the Pusa collection,

Bibio johannis, 1. .
FFor description v. Bruneti, Foen, St i'.:-:.". fhpt., poL7g

Matiana, 28—=%0-iv-07; Theoz, 2.v-07. Common in Burope.
o L[]

.
Bibio obscuripennis, Meij. .
Rijds tot. de Dierk., XV, p 8, .
Brunetti, Fasw. Beit, Bnd. Dipt, B L7,
Matiana, .25—30-1\‘-0;’. Naar I]-m-'.;*.r[n-_; crabapple trees, on
which howewver they did not settle. Apparently common at many
places in the Himalavas : Nepal: N.E. Burmese Frontier ; MNaini
Tal. I took it freelv at Darjiling, 16-%-05.
Bikic abdominalis, Iiruan.
-
B Fiil. 3 e, TV p. 270 .
Phasu, 1r-v-00. A conspicuols species, as the ablomen is @
wholly bMack in the o and reddish yellow in the 2.
L
L]
Bibio discalis, Bruun.
: Wivs Fad . Mits, IV P 2780
Phagu, 11-v-0g. Two 2 2, taken between Kufri and Phagu,
t8—z1-v-16 (N. dunandale and 5. Kemp), may be a variety or a
closely allied species. The antennal scape. palni, proboseis,
thorax and scutellum are all wholly black, the wings distinetly
brownish, the costa darker, the stigma dark brown, gouspicuous
There are no pale anterior an< side margins to the thoracic dorsuni.
Bibio hortulanoides, Bron.
Recidmd: Mus: IV, p- 27 4
Kufri to Phagu, 8,000-9 000 it., 18-v-16.  Very ncar B. hopiu-
Lanus, a common species in Europe. The o is black and the 2.
reddish, as in abdontinalis,
Dilophus gratiosus, Big.
Foutr, Asiat, Noe. I;l':'-'f’ﬂf LIX, ;1 2063, v
Brunetil, Fapn. Bert fod. Dipt,, p. 178,
Simla, x-08 and x-11 (F. M. Hawifﬂ} ; Theog, 2-v-07; Phagu,
1I-v-00 ; also occurs in the plains, at Darjiling and Upper Burma *
L]
-
- -
L ]
L]
L ]
-
-
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and probably Yumian in South €hina. It has

light ™ .

-
. =ublamily SCATOPSINAE.

Seatopse nigronitida, Brun,

Rec. Lnd Mifs. IN'2p, 251

Dharampur, 5,000 ft,.,
.JJ-‘-‘.’:.'thI:i.'I:':'. 2

Family SIMULIIDAT,

-
Simulium indicum, Beche

-
T4-v-08, “ on trunks of trees'' (N

[Mor. XIIT;

been- taken ‘¢ at

- B " :
Ko, L poaos
Hifines f. 1 T
Simla, 2p3-iv-o7. Occurs in Mussnogie, Darjiling, Svihet. ihe
Khasi Hills, and Manipur, probably ¢ most widely distributed
species of the genus in Luti 1t is o viclond * Lith
L]
Simulivm senile, Bru
R I
Phagn, 8:v-07, a unigue
-
. Simuliuvm aureohivtum, Brun.
. s |"|,'_|| g
41 ]
simla, x-tyir, both sexes not uncommon, Ocew e In
Assam ani Bombay. .
Family CHIRONOMIDAE. :

sublamily CERAITOPOGONIN AL

Ceratopogon (s.g. Profielia) decipiens, Kiell.
pog P

Wenr: fad.- Moz VL P 1532

s seohg g

simla To-v-08, a single .,

Mewe: fids Was 11, p. 188 pl. v, fig,

Culicoides montivagus, Kieff,

ok

Simla, 1i-v-08.

1

Subfamily TANYPINAE.
Tanypus himalayae, Kiefi'

Kee find. M, VI, o e T

arngh, 10-v-1n0,

P ier s deseribed I

e o Plelamrs

S TSR | '."".-r.'.'_l-l.farr.- vntler the

iadmissible wemeric
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.- w4 L ]
Tanypus oriplanus, Kiell!
Nee. fwdd, Mus, VI, P- 125 _.'-|'."._1_--',,-.._-_-:-.:1
Liogogrty, IX. p a6y, 2. . " -
- -
Simla, 23-iv-07. Only a sinale pair were known, amd the,
» *is now apparently lost, = ?
. L.
T.m}'pus riparius, Kiefl.
ee, fwds Mz X, p. 33

Barogh, to-v-60, a unique specimen. *

Taunypus saltatrix, Kielf.

feeecInds s NLopooas
Pom

Simla, g-v=-10. " owmnbers at dusk, males aerial dan
(N, Aunandale).
L]
oubfamily CHIRONQOMUIN AL,
Metriocnemus callinotus, Kieff
fody Az, VI, i

Simla Hills, 25-iv-07, a unigu

Metriocnemus fulioer, Kieff,
el Fms Mus, V1, po g

Simla, 12-v-08 .

Camptocladius monticola, Kiefi,
Wee fad - Afes, N pogahi

Simla, 11-v-08. The unique type, a
ment,

7, reduced to a frag-
Rhopalocladius himalayae, Kiell.

Ree. fud. Mus. V1. 1 347

Barogh, 10-v-10.  Type completely destroved.

Orthocladius (s.z. Trichocladins) anomalus, Kiefi.
Kee, fad. Mus. T, p. 1.
Valley of Sutlej River, below Simla, 6-v. Also uucur.-.nl *
Darpling.
Chironomus polius, Kiefi.!
Becodud. Moz, V1, p. 330

Kasauli, 16-v-08,

I iKieiler has described his species under the inadmissible generic name
Temdipes.
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- Chironomus nepalensis, Kieff, :
"
~ Kee. Tnd, s, Y1, p. 330.
- . : :
Simla, 11-v-08. Also occurs in Mepal.
. I -

Chironomus stictogaster, Kiefl.
Inid. Mus. V1, p. 341

e 1 G i
oA, [2-% -0 -

Family PSYCHODIDAE,
Subiamily PHLEBOTOMINAL,

L]
Phlebotomus major, Annand,

" .
Kee, fod o MWoes 1Y, po g plov g 45 plovn g g

-+ —_ s " L
Simla, July (N. dnnandale).

Subfamily PSYCHODINALE.
- Psychoda bengalensis, Brun.

Kee. fud, Mus. 1L p, 350,

Simla, v-08 [(N. Annandale); x08 (F. M. Howlell) ; Phagu,
11-v-00: Barogh, 10-v-10; Dharampur, 13-v-08 ; Kasauli, 15-v-08.
The commonest of the Indiah species, extending all over the plains,
and to Ceylon and Burma.

Psychoda nigripennis, Brun.
Reco lad. Mus, L, p. 376
Simla, 10-v-08 (N. Annandale): =191 (F, M. Howletl) :
Phagu, 11-y-09 ; Kasauli, 15-v-08. Common in Calcutta and many
parts of the plains.
Psychoda hirtipennis, Brun.
Reg: Fod; Mics, IV, pygon,

Simla, x-08, one specimen (F. M. Howlelft).

Pericoma spinicornis, Brun.

Reco fmls Mus. 1L, po 378, 4.
Pl appemiicnlata, Branetn, Le., p.370, 9.

Simla, May; Phagu, tr-vog (N. Aunandale): x-11 (F. M.
Howlett). Also occurs at Naini Tal, Darjiling and Silizuri. The
sexes originally described by me as two species with the sugges-
tion that they probably represented a single species.
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* L ]
" Pericoma margininotata, Brun, .
[ ]
Keeo Tt Mus, 11, P 381,
1 P. margininotata var, bella, Bran,
- = Pericoma belflia, Brun., Ree. faod. Wos. 11, P 383, "

Simla, 2z3-iv-o7; 11-v-08; g—Io-v-00; Phagu, 11--15-v-01 ;
I8—z2r-v-16. The wvariety 0:ffa appears commoner than the
tvpicai form.

L - = i
Pericoma metatarsalis, Brun. .
Ree, fod. Wes, 1Y, P 305, L

Simla, g and 12-v-00 Phagu 11-v-00.

Pericoma mixta, Brun.
-
e fad .!.Ir-'-. IV, PP 3 .

Simla, 6-v-09, a unigque 2.

Family CULICIDAE,.
Anopheles barianensis, James & Liston,

Anopl. Mosg. Tndia, 2nd Ed., p. 767
{ h;|»:u_'-]1|1-._-r-'-. Pt :ITLI.'I.'. Wed, Res. 111 [ Lo

Simla and Kasauli, up to 6,000 and 8,000 [t. Occurs at
Murree and elsewhere.

. Anopheles turkhudi, Liston.
Thd. MWed, Gogeite, XXXV p. 41,

Kasauli, breeding freely in small pools at 4,000 [, and
found in bungalow at 6 ooo ft.  Also occurs at Murree and else-
where. i

Anopheles simlensis, James & Liston.
Anopide. Mosg. Tndia, 2nd B, popr (Padagiomyin).

Kasauli. Also occurs at Murree,

Culex mimeticus, Noe,
Hull, Ent Sev, Hal,, XXX, p. 290,

Theog, May 2nd, a single specimen, identified by Dr. Annan-
dale.

Family DIXIDAE.

Dixa montana, Brun.
Rep. D Mus. 1V, p. 205,
Simla, 1o-v-0g ; Barogh, 10-v-10; Phagua, ti-v-0g
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= Dixa maculipennis, Brun. =
'Il.-l.l w d B =._" L I"'l II. JENE .
Matiana, 28—30.iv-07. Also [ound at Darjiling. = _
. - * .
Dixa bifasciata, Brun. L
f i ! v, g
\ 3 Phagt
L]
-
s Family TIPULIDAI
© Subfamily TIPULINAE, '
Tipula brunnicosta® Brun,
ANpR e 338 .
Simla, [I-v-08: Theor 13-v-0 Oeenrs 1 the Gahrwal :
Pistrietl, Western Hiumalavas, al
Tipula griseipennis, Prun. s
o Byt Dad. Diptl, p. 321
-
Matiana, 28—30-v-07. Described first from the Gahrwal
[ h=trict, 5
Subfamily LIMNOBIINAE,
. .
Dicranomyia pulchripennis, Hrun.
Simla, x-08 Also common at Mussoorie, Darjiling; the
Kumaon District and other loecalities, easily recognised by the
prettily marked wings,
» Geranomyia vinaceobrunnea, Brun.
Reec Fud.-Mus, V1 poagds
Simla, %08 (F. M. Howlelf) A unique 2.
Limnobia triangularis, Brun. ’
" Fasere: Brito Ind. .'r.:'allfll"... e i,
A unigue 2 from Barogh, 1o-v-10, taken at the edge of a i
small stream (N, Annandale).
Rhipidia antennatus, Brun. -
Lervatosteplanus anfennmatus, Bron., Ree: fod. Mas, VI, po 272 Y
I, Fown, fSedl, fad, Dipt, pe 407, plosi
he, 17,
Simla, a unigue o, 24-iv-07.
L]
L]
[ ]
" = -
- -
.
.
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-

7ol
£ er specimen of KA in bad conditton except that the
Anothet ci [ W .

sititennae being well preserved proves it to belong to®this genus
from Simla, x-08 (F. M, Howledt).

s - L]

L]
P Antocha indica, B,

b Fasa. BeitSod, Ipd., peg26, ploviii, 6

Phaeu, 12-v-00 ; Theog, 2-v-07. Also found at Eurscone and
on the Assam-Bhutan Frantier,
-
L]
Rhypholophus pulcher, Brun.s

hagu, t1-v-0g9. Alsp oceurs at Naini Tal. 2

« Molophilus inconspicua, Brun.

" o ’ ' 2
AN, OFLE, .'I [T .'I' - T el |

Simla, 12-v-05. Also
—d localitics 1n Travancore §

Erioptera grandior, Druun.

- yoy o T =k - ' - .
Frarin) Bril, Fead, Digt., po455, pl vaii, fg. 18

. W - 4 T
Acsingle 2 (rom Simla, ro-v-og.
a L]
Gonomyia flavomarginata, Bruu.
- Fann. Bret Sod AL, D,

| e
oy

Simla, 12-v-08. Also occurs at Darjiling and Kurseong.

Symplecta punctipennis, Mg.

.\_'i'.'\-.’. Heselr, Furop, ."?.l-_.ﬂ!. 1, P L7, |I|. v, lios, A 7 .
Bruni, Fawn. Seif. Tid. Diph., p. 486, pl. ix. higo 1

Ae

a3

AMatiana, 28— 3o0-iv-07. Also not uncommon at Darjiling

and
in many parts of Europe.

-

Claduroides fascipennis, Brun.
Reco Fud . Mo, V1, p. 280, ; '
Fawn. Brit. Ind. Dipt., p 505, pl. %, figs. 7, 8.
Phagu, 12-v-09. It has been also taken at Darjiling
Kurseong,
L]

anl

Claduroides sordida, Brun.
Rec. fed. Alwes. V1, 1. zo0.

Simla, 10-v-00; 12-v-09. Also occurs at KEurseong
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» Trichocera odellata, Walk.
fus, i, Pipt, pl Vo p- 433 » =
& . o7 Bron., Faup. Srit. Tad, Dipt.; p. 510,

A single 2 fron Theog, 2-v-07, has been always regarded by *
me as this species, thosigh no actual corroboration of identity has,
heen possible, e e

Trichocera punctipennis, Brun
Fawn, Brit. fud. hpt., post, ploox, g3,
Simla, 23—25-iv-07% tolerably common,

: Rhaphidolabis indica, Brun,
. Foana, Seets fwdo Dipt pe 510, plox; ;||_;' i5.
Theng, 27-iv-07 : Matiana, 28—30-1 w o7 : Phagu, 18 —21-v-16
. 4
Rhaphidolabis fascipennis, Brun?® .

Claduralides fasciacunis, Bran., Ree Tod. Mus, V1, p. 280,

Phag, r2-v-00, Occurs also at Darjiling, Kurseonz and in

the Eumaon District. e

. Rhaph:dciab:s sordida, Brun

Claduroides sordnda, Brun,, |rl.'--" Ind, Muz VI, | 101,
fd:, Faww. Beit. Tad. ”_ '|_1, Sy,

Simla. ro-v-0g; 12-v-04, Also occurs at Kurseong.

Eriocera nepalensis, Westw.

Caloptcra nahalensis, Wosstwr,, Aun. Soc. Eat. Fraace, [ p. 1. A
Papocorieis oalnfinuns, Walle., List. Dipt, ""’r"_" Mus. pt. 1, pe 7o
For description v. Brun., faew. Seit, fid. Dipe., p. 543, |

Dharampur, 5,000 ft., 6—8-v-07. [

L]
Family RHYPHIDAE,
Rhyphus fenestralis, Scop., var. indicus, Brun. [
Reco Ind. Mus, IV, p. 2061
Simla, 24-iv-07 ; 10-v-00: Matiana, 28—30-iv-07. Also com-
mon at Darjiling and Kurseong; it extends to Manipur, Assam.
« TJsually taken on windows of houses and out-houses.

Rhyphus divisus, Brun.
Rec. Ind, Mus. [V, p. 263,
Faun, Brit. fad. Dipt., p. 557, pl. =i, hg. 7. .
Phagu, 1z-v-06. An immatare specimen is probably this X
species, which occurs not uncommonly at Darjiling, Kurseong,
and Gangtok,
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Family S'I'R:\'[‘[(Hi‘fli'h‘ﬂ-ﬁ.'
[ ]
Sublamily BERINALE.

Chorisops tibialis, Mg
-

- - .H:l'.x'f. fesh. 11, Pz ply X, Hg_:, B Mevis),
Nerrall, Beivieh Elies, V' (Stratiomyidie, ete), poo21yg,

Kufri to Phagu, 8§ ono-g,000 [t., 21-v-16,

This European species was first recorded by me as oceurring
in India (Kee. Ind. Mus. VII, p. 456, 10£2) on a specimen taken
by Mr. Imms of the Forest Rescarch Institute =in «the Kumaon
Thstrict, 25-v-12. .

Subfunily SARGINAE,
Sargus metallinus, F,

. W e " e . ¥
For description see Wied., Jussor Zfoeifl. dus, 11, p. 306,

Pinjore, Patiala State, 17-vii-11 ; Simla, x-11 (F. M. Howlait).

Family TABANIDAE,
Subfamily PANGONINAE.
- Corizoneura longirostris, Hardw.

Trates, Lini, Soe, Lond., X1V, p. 133 pl. wi, figs. 5. 6.
Ricardo, Kee Jod, Moz IV, p. 3635,

Kasauli, 6,300 ft. (Christophers).

Subfamily TABANINAE.
Tabanus orientis, Walk.

List Dipt. Briv, Mus. pu. | p. 132, '

Ricardo, Kec. fud. Aus. 1V, p. 195, pl. xiv, fig. 18 (front view of head).

Simla, 7,000 ft. (K. T. Pease); 8-v-10 (N, Annandale):
Mashobra, Simla Hills, 7,000 [t., 1909 (K. T Pgase).

Tabanus excelsus, Ricardo. .
A Mag. Nat. Hist, (8 X1, p. 543,

Mashobra, Simla Hills, 7,000 ft.

Therioplectes subcallosus, Ricardo.
Rec. Ind, Aus, IV, p. 227,
Mashobra, Simla Hills, 7,000 {t. (K. T. Pease).
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*T herioplectes -hirtus, Walk.

- .
fis, Sawund. [Xpt., p. 52, »
Ricardo. A, frod. Wuso IV, pooaos,
. .

Alashobra, Simla Hills, 7,000 [t., rgog (K. T. Pease): Pharu,

1S—2r-v-10 ; r-v-01 :* Kufri, 1e-v-o0; Kufri to Phaen, 18w and® s

] P -
a1 v-16: Simla. 16-v-00.

Family BOMBYLIDAR

. N e b e i
Subifamily ANTHRACINAL.

-
E Argyramoeba obscurifrons, Brun
e T Mz 111 po 21
F L]
Phagn, 14—15-v-00, a single
¥ % -
Anthrax paniscus, Rossi.
For description seo Schiner, Srin I. p. soi alsa Ve
British Fites, V., Stratiomyidac g

Bruny, Kee, Jod. Mus. 11, p. a5
Simla, x-06 (H, M. Lefrov).
-

5
Anthrax htmalayensis, Brun.
Ree, Tod, Wes, 11T, P- 322 I!i:.j -

Awntlirax manra, Bmn,, fae. cit., o meace
- I

Phagu, 18—2r-v-16; Kufri to Phagu, 18-v-16 ; Simla, 7,000-
0,000 th I2—Th-v-00. Vl"'f_\' near wiaitra, L. ot ]':E:ITf"'.'III', as which
I at first recorded it from Naini Tal. .

Anthrax aperta, Walk,
s, Nerenad. Dipt.,p. 30 p. t8o. -

Four ifom Simla, 16-v-05. ‘Taken on Sedum and the common
marguerite.

Anthrax approximata, sp. nov.

2. India, Cevlon, Assam, ctc. Long. 11-12 mm.

This species is very close to clara, Walk., vet certainly distinct,

, [Hescaleson the frons and face vary from yellow to snow white ; in
one specimen being yellow on both parts, in others vellow on frons
and white on face, those of the latter colour encroaching to some
extent on lower part of frons: in one example snow white on
practically the whole of hoth the frons and the face ;: sometimes
some yellow scales around the mouth parts amidst the white ones.
Abdomen not uniformly pubescent as is probably the case in
clara, but with distinct transverse bands of vellow or whitish scales
at base of segments, those on the 2nd and 4th being widest, extend-

B¢
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-

ing on the former segment nehrly to the muldle, and on the
Jatter much further, especially Jowards the sides, Hmd borders
of 6th sezment witlh con-‘[uuunuu snow white scales and a large
. bunech of Iﬂuf'er ones on about the hinder half of éach side. Sidese®
of 5th segment and anterior half or more of 6th with long very
*dark blackish brown seales. Dorsum of alldomén, exce pt for the
trinsverse bands, with hl.’l-:L scales, wholly cov u:u_c'l with soft fine
pubescence, and with a row of black bristles on hind horder of 5th,
6th and 7th segments; becoming stronger on each successive seg-
ment : a row of fine yellow hairs before the hind border on first
four segments and @ few fine vellow hairs on dorsum of basal ses-
ments. Costal cell clear or faintly obscured, subtosthl cell dark
brown, the colour not extending further hindward : anterior cross
vein a little before middle of discul cell, the exact position ap-
pareutly rather variable. *In all else as in clara.

Described from five females in the Indian Museum. Simla,
7-8.000 ft , 28-y-14, type (Capt. Evans) ; Simla, 7,000 ft., 16-v-0q;
Sihguri, base of Darjiling Hills, 28iii-10; Dawna Hills, Tenasserim,
2,000-3.000 ft., 2—3-iii-08; Kawkareik, Amherst Distr., Tenas-
serim, 5-iii-08 !; 23-iii-ro (all N, 4 .'rwmm';:";] In the Britizh
Museum from the Khasi I—I=i]-: 1878 (Clennelly: Trincomalee,
Cevlon, Iz-x-90; 12-xi-g0 (Col. Yerbury) Z\lLu«.h_ Ceylon, 1¢-vii-
ot (Col. Yerbury). The two specimens Llllu:l-:'d to by me in"my _
first paper on Bombylidae as allied, to clara, Walk., are amongst
those now referred to approximala,

Anthrax fuscolimbaida, sp. nov.

¢ . Western Himalayas. Long. 15 mm.

. Head. Frons forming one-third the width of the head at
level of antennae, less than half as wide at vertex: covered
with wvellowish impressed scales and black pubescence, the scales
in the neighbourhood of the antennae sometimes becoming gradu-
ally whitish. On the face thew are, in the three examples present,
wholly snow white in the tvpe, and vellowish white and yellowish
respectively in the other two specimens. Antennae black, 1st joint
with long black bristles, znd with a ring of shorter bristles, 3rd
elongate conical, tapering to a rather long style. Proboscis dull
vellowish or obscure, Occiput with a border. of snow white
minute scaly pubescence behind eyes, some small yvellow scales on
upper part,

Thorax black, covered more or less with small impresséd
vellow scales; anterior and side margins, shoulders and pleurae
covered with dense brownish yellow elongate scales which are paler
on the meso- and sternopleurae, or sometimes altozether paler. A
Jine rather short sparse black pubescence present on dorsum,
sometimes remaining after nearly all the vellow seales have been
worn off. Scatellum black, with small yellow impressed scales,

I Erroneously gquoted as 3-ii-o08 in Rec, Qad, Wes, 11 pog74
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a little fine vellow hair and a %ow of black bristles on hind
margin.  * .

: . : : .
Abdomen black, with transverse bands of vellowish, vellowish

screyv or whitish Small scales, broadest on znd and 4th segments ,

where, especially towards the sides, they reach up to or beyond
the middle of %each® segment: a narrow basal band on 3rd”
segment and a narrow band on hind margins of 5th and 6
A large bunch of brownish yellow elongate scales towards and on
sides of 1st, 2nd and sed segments; dorzum of rst bearing sparse
concolorous fine hairs.  Sides of 3rd and 4th segments with elongate
brownish vellow scaly pubescence which is pmler on the latter;
sides of 5th and*6th segments with numerous elongate dark brown
scales and long black bristles, the posterior part of the side of the
Gith segment bearing a conspicuous bunch of elongate snow white
scales: 7th segment with black seales oftly; all the dorsal surface
of abdom ich is nqt occupied by palg scales, covered with
minute impressed black scales; sparse pale fine pairs on aboul
bazal half of dorsal surfate, replaced on the remainder by black ones,
hind margins of segments with a row of black bristles. Belly with
broad transverse band of yellowish scales beyond middle;
remaining segments with white scales; whole surface of belly
plentifully covered with long yellowish or yvellowish grey hairs,
witlt fine black hairs towards tip. Genitalia brownish yellow with

LI " . "
circlet of reddish brown blunt,spines and black pubescence.

Legs black, coxae with grey or whitish rather long pubescence ;
femora and tibiae with small white or yellowish grey %cales and

. tows of black bristles, .

Wings nearly clear, the brown suffusion on anterior part in
tvpe specimen limited to subcostal cell ; in the 2nd specimen  extend-
ing from costa up to but not encroaching on discal cell, dving awax
towards tip ; anterior cross vein just belore middle of diseal cell ;
halteres cream vellow.

Described from three paratype ¢ 2 in the Indian Museum,
neither one of the three being in sufficiently good condition to
regard as an ultimate type; Simla, 7-8,000 ft., 26-v-14 (Evans);
Mussoorie, 6,500 ft. (Bond) ; Guindy, Madras (Palfon).

Sublamily BOMEBYLINAE.
Bombylius major, L.

. For deseription see Schiner, Fanna dustrioea, 1. po o, and Verrall,
British Flies, ¥ (Stratiomyidae, cte.), p. 407,
Brun.. Rec, fad, e 11 p. 357 (Notes),
Simla Hills, 28iv-07 and 4-v-07; Simla, 10—13-iv-14 (Capl.
Evans), Matiana, 28-iv-o7 ; Kulri, 4-v-07; Kodiali, 8, 400 ft.

Dischistus resplendens, Brun. >

Ree, Tnd. Musi 11 p. 4581

Dharampur, 5,000 ft., 6—8-v-07; below Theag, 7,000 ft.,
14-v-0g. Also oceurs in Assam.
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Systoechus socius, Walk.®

-
* Feps, Sawed, Digh. pro 3. pe 2o,
Near Theog, 7,000 ft., 14-v-09. This seem? a [airly well dis
tributed species extending from the Himalayas to Cevlon :
» * Kashmir, Eumaon, De¢hra Dun, Sikkim,. And the Kangra Vallev,
*  eafid several localities in Cevlon.

Usia sedophila, Brun,

Koo Dind. Wz, 111, o Ao, -
-

Common on Sedwm rosulatum, the white stone-crop  at
Simla, 16-v-0g, where Dr. Annandale first discovered it. He found
it again at Phagzu on the same plant, 18—z21-v-16. The sexes
exhibit some difference i the markings of the head and thorax.

Usia marginata, Brun.

-
fee. fnd, Mas, [1E, p. 228, :

A single o taken by Dr. Annandale at Simla in company with
the first series of U, sedopiiifeo.

Empidideicus indicus, sp. nov. ¥ 2

g . Simla, . Long, T mm,

2. Jrons apparently about one-fourth the width of the
head, vellowish ; antennae black ; proboscis more than 13 times
height of head. . '

Thorax black, practically bare : humeri bright yvellow ;

: Abdanten black, hind margins of segments pale vellow, and a
vellow transverse line across middle of st and znd segments,

Legs black, knees and tips of
tibiae vellowish.

Wings pale grey ; auxiliary vein
short, ending free: 1st vein ending
at middle of costa; praefurca begin-
ning at middle of 1st vein; 2nd vein
very short, directed abruptly up- Fre. t.—Ewmpidideicns indicus,
wards, ending in 1st vein near AR OV
tip ; 3rd vein in line with praefurca,
simple, ending a little before wing tip ; 4th vein forked at half its
length after quitting basal cells, the portion dividing those cells
hardly less distinet ; 5th forked, base of upper branch forming lower *
side of 2nd basal cell ; 6th vein reaching wing border. TFirst basal
cell a little longer than 2nd; bifurcation of praefurca opposite tip
of znd basal cell,

4 Length © mm.

Described from four paratype specimens in the Indian Museum
in very indifferent - condition taken by Dr. Annandale at Simla,
7,000 ft,

-
- -
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L
The present species conforming to all the generic characters,
except the *presence of the 2nd vpin, may be regarded, at leaste
temporarily, as A true Empidideicus. Becker savs, * znd and
s3rd veins anastomosed.” In his species also, the basal cells an
equal in length, and he does not mention the auxiliary vein, which, "
however, is easily overlooked in indicus.

Family NEMESTRINIDAE.

Hirmomeura annandalei, Licht.
-

Kee. D Moz I peass.
Simla, g-v-10; Kulfri, 11-5-59 ; Kufri to Phagu, 21-v-16.

Hirmoneura opaca, Licht.
Rec. Tud. Mus. TX, p. 334.
Simla. 2

Hirmoneura cingulata, Licht.
Ree, Tud, Mus, 1X, p. 333

I L

Simla Hills, g.00c ft., r2-v-o0.
-

Family THEREVIDAFR,

Thereva bilineata, sp. nov.
2. Simla District. Long 11} mm.

Head. Frons at vertex distinctly more than ! of the
head, at level of antennae, over half the head: its upper twos
thirds yellowish brown, the rest, with the face, ash grey ; whole
frons with scattered black hairs of moderate length ; face whollv
covered with long pendant whitish grey hair, extending over
cheeks and lower part of occiput; some black hairs below or
around thes mouth; proboscis reddish brown. Antennae black,
first two joints with strong black bristles, 3rd as long as 1st.
Vertical triangle barely raised; a row of rather strong bristles
along upper occipital margin, a second row a short distance
behind the first.

Thorax dark brown, nearly black, with two distinct yellowish
white well-separated dorsal stripes from anterior to hind margin,
and minute vellowish sparse pubescence. A row of five powerful
spines behind the humerus, extending towards wing base: two
supra-alar (post-sutural), one post-alar ; a large and lesser one on
each side margin of scutellum and a pair of apical scutellar decus-
sate nearly perpendicular ones. Pleurae ash grey with long whitish
grey pubescence, Scutellum ash grey with a large brown spot
at base, hind margin with soft vellow hairs as well as the bristles,

Abdomen black ; 1st segment grey, with vellow pubescence
on hind margin and whitish hairs at sides : rest of segments with
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distinct ash grev hind border® which is alweys narrowest in
.middle, this border bearing some yellow or vellowish white pubes-
cence; sides of znd and 3rd segments with whitish hairs:
. remainder of dorsum and at sides with short black pubescence ;e
7th segment shining chestuut brown ; genitalia the same, marked
= ‘“with yellow, fairly prominent; belly black®, all ‘segments except
14 with well-defined bare hind margins.
Legs. Femora black, with depressed white pubescence and
a short row of bristles in middle of underside: tibiae brownish
vellow, darker at tips, fore pair with thrge (inner row wanting),
posterior pairs with four rows of strong spines; tarsi brownish
vellow or dark brown, joints paler at base, shortly’pubBescent.
Wings pale grey, normal, halteres black.
Described from a unique ¢ in the Indian Museum from Theog,
Simla District, 8 ooo ft., t-v-07 (N. dnnandale).
This species bears some resemblance o my favolineala.
There is gn undetermined @, a species of Thereva, from
Phagu, 18—21-v-16, in the Indian Museunt,

Family SCENOPINIDAE.

Scenopinus fenestralis, L.

For description see Verrall, Beit. Flies, V' (Stratiomyidae), p. 507 =

-
Kasauli, 6.300 ft., 15-v-08 ; Barogh, 5,000 ft., 10-v-09 ; 10-v-To0.
Ll

Family EMPIDAE.
Subfamily EMPINAE.

Empis rostrata, Brun.
Keo. Lod. Mus TX, p 25.

Theog, 1-v-07, a unique ¢ .

Pachymeria marginata, sp.nov,

2 . Simla District. Long. 5 mm. to tip of ovipositor.

Head, Frons ash grey, with parallel sides: ocellar triangle
large, black; palpi bright orange. Antennae all black, 3rd joint
considerably broadened at base, style joints distinct. Occiput
bluish grey, with bristles and stiff hairs. ;

Thorax moderately dark grey with a slight vellowish tinge.
Two dark median, well separated narrow stripes from anterior
margin to well beyond middle of thorax. An outer stripe each
side, foreshortened, enlarged into an irregularly shaped and
‘rather indefinite elongated large spot behind the suture. Dorsum
covered with short black hairs except on the stripes. Pleurae con-
colorous with black hairs ; a bunch of bristly hairs on each hume-
rus. Two macrochaetae just in front of the wing base, and a

L
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fringe of long stiff black hairs on each side of the metanotum.

Scuatellum doncolorons, with four warginal bristles, .

Abdomen mgderately dark ash grey : hind margins of seg-
"nents shining black, the colour wtuuiin;:, forwards in the centre
nearly or quite to, the gnterior margin; 5th segment wholly grey
bth and 7th we'luenls grey, shining black at bases. Belly grey.,
Ovipositor black.

Legs. Coxae grey, brownish yellow at tips. TFemora in no
way incrassated, brownish vellow, a brown streak on upper side
of fore pair, and traces ol such on middle pair. ‘Tibiae and tarsi
brownish \Llhm tips of joints of latter black. * Femora with soft
black 1H!I]}5_-Cl.."’l.L\. longest on underside of posterior pairs ; hind
pair with a row of eight or more bristles. Tibiae with soft black
1ruhuu:1m_ and longitudinal rows of bmt]u : tarsi pubescent.

Wings very .r‘LlL yellowish grey unmar ked : stiema absent :
halteres eru'-. nish }dln;m.; .

Described from a single 2 in the Indian Muscum, taken
between Kufri and Phagu, 21-v-16 (N, Annandale and S. Kemp).

This s l}k_'C'l'-.b bears a general resemblance, inthe @ sex at least,
to the common E Luropean P. femorata, which might well oceur in
the Himalayas, but is readily thtmguiﬁheci by the hind femora
showing no trace of incrassation as in femorata.

]

Rhamphomyid himalayana, Brun.
Rec. dnd, Mws. 1%, p. 28 y
Matiana, 28—30-iv-07, #®unique 2.
Ehamphomyia unifasciata, Brun. £
Nec. fud, Muz, IX, P 200,
Simla, 12-v-08. Also occurs at Delira Dun,
. Hilara :Dmpacta BrLtu.
Ree. fnd. Moz IX, -
Simla, 16-v-09 ; g-v-0q,
Subfamily HEMERODROMIINAE.
*
. Clinocera obscura, Brumn.

.|'|.'1.'1'. ."u.-r’. .'|.|'rrr:i. !t, - _:4,
Simla, 10-v-0g.

Clinocera glaucescens, sp. nov.
2. Simla District, Long. 34 mm,

Head. Frons grevish brown, the colour extended over vertex
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and in a broad stripe on the octiput, Face, wader part of head
« and rest of oceiput, blue grev.  Proboscis and the moderately long
palpi dark brown. Antennae bfick, stvle long, black, curved down-
. wards. Ocellar bristles very long; a row of bristles behind tha .
orbit on the occiput,
Thorax. Dorsum wholly greyvish brovn, relnainder all bluish
*dfev. ‘The chaetotaxy apparently consists of one humeral, one
notopleural and four dorso-central bristles. Scutellar apical bristles
long.
Abdomen. Dorsum wholly grevish brown under side wholly
bluish grev ; in one specimen (not the type), the dorsal surface is
more or less bluish grev on apical hall. ey
Lees, Coxae bluish grey, remajnder black, minutely pubes-
CCncL. .
IWings very pale gre¥, nearly clear, iridescent. =
d from two ¢ 2 inthe Imliuu Musen - from Phagu,
(N. Annandale and 5. Kemp).

Microdromia dorsalis, Brun.
Chielipoda dorsalis, Brong, Ree, Sad. Mus. X, p. 33

1o-v-10, on banks of a small stream [N,

Barogh, 5,000 if.,

Annandals).
-
-
Dolichocephala 7-notata, Brun,

Reo, fpds Mz X piass
.

Simla, 10-v-ng, a unigue o,

Subfamily TACHYDROMINAE.
Tachydromia latifascipennis, sp. nov.
& 2. E.and W. Himalayas. Long, 2}-2% mm,

Head. Evyes separated above by a nmderately'bmad frons
of uniform width, contiguous on underside: Head shining
black, bare. Autennal 1st joint moderately long, of usual shape,
and shortly conical with long apical bristle, both joints brownish
vellow. Proboscis dark brown; palpi rather elongate, with long
whitish grey pubescence and a long apical black bristle. Occiput
grey. A pair of bristles behind the vertex, a few shorter ones®on,
back of head.

Thorax clongate, as broad as abdomen, humeri not con-
stricted from mesonotum : wholly shining black, bare, Scutellum

, and pleurae black. A distinct prealar bristle.

Abdomen black, moderately shining, nearly bare, o genitalia
large, 2 abdomen tapering, ovipositor normal.

Legs black ; fore coxae distinctly but not greatly enlarged, _
sometimes with a pale spot on outer side; fore femora greatly .
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incrassated, in some specimens tife basal part is brownish yellow,

in others there are two pale spots on outer side, near base, in some e

examples the whole femur is blackish brown. About the basal

f1alf of all metatarsi vellowish.

Wings grev, with two broad blackish bands, occupying the
greater part of the wingd, and extending from costa to hind margin, ~ *
leaving the middle part of the wing rather narrowly clear, and 5"
moderately wide clear wing tip and base. The blackish bands
are darker anteriorly.

Described from a few of cach sex in the Indian Museum from
Darjiling, 8 —11-viii-og, including o fvpe, 1T-viirog ([. T. fenkins),
and fvpe 2 , 8-vili-og (C. 4. Paiva) ; Dharampur, Simla, 5 000 ft.,
iv—v-08 ; Simla, 7,000 ft., 11-v-08 (both N. Annandale).

Tachydromia genti!ls: Brun.

Platypalpns gentilfs, Brun., Rec. fud. Mus. 1X, P S,
L ]
Simla, To-v-00. I took it at Darjiling in May 1970,
Platypalpus gentilis, Brun.
Kee. fnd. Mus. 1X, p. 40.
. Simla, 10-v-00. Also taken by me at Darjiling in May.
-
Tachypeza palliditibiae, Brun. .
Flatypalpus palliditibine, Bran, Rec Dl Mus, LX, p. 41,
Simla 11 v-08, a unique .
Tachypeza incisa, Brun.
Platvpalpis fuetsns, Broan,, Ree. ad. Wiz X P4,
Simla, 20 vii-11 ; a unique o,
™
, Family PIPUNCULIDAE.
Pipunculus guartarius, Brun. s

A specimen from Simla, 7-v-10, was provisionally referred

very doubtful.

Pipunculus uniformis, sp. nov.

. Simla. Long, nearly 21 mm.
Head. Lyes contiguous for about half the distance from the

|
|
|
|
I
|

moderatelv large vertex to the antennae. Frons and face brown- *
ish, silvery white seen from above. Antennae brown, 3rd joint, % ‘
at least at the narrowed and lengthened tip, with white pubes- b
cence, arista black. Oceiput moderately pufied out, blackish grey. }
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Thorax rather dark cinercifus brown, sides dull, metanotum
egTEY. : .
Abdomen rather dark cinercous brown, 1st segment a little
« grevish on hind corners, 5th segment barely longer than g4th e
venitalia concolorous above, large, blacker and shining below,
as broad as last segment of abdomen. 5 i
*®  Legs mainly black, tips of femora brownish vellow ; base and
tips of tibiae brownish vellow, apparently to an irregular extent ;
tarsi more or less brownish yellow, darker towards tips. Hind
femora shining black on inner side. :
Wings clear, stigma weak, brownish ; anterior cross vein al
about one-third of the discal eell ; halteres dirty vElloty,

Describied from a unique o from Simla, October, 1908 (F. M.
Howletf). In the Pusa collection.
-

Family SYRFHIDAE,
Subfamily SYRPHINJAE.
Bacha tinctipennis, Brun.

Kee. Ind. Mus. 11, po 51, pl xi, fig. .
* Kufri to Phagu, 2t-v-16. First deseribed from Bhim Tal.
-

Paragus indicus, Brun,

Pipgeella {ndica, Bron., Reco fad. Was, 11, p. 52,

Pavagus indice, nf,, Toc. eff., X1, p. 201,
Matiana, 28—306-iv-07. Also oceflrs in Nepal,

Chilosia nigroaenea, Brun.
Rec, fud. Wz X1 p.o2og.
A unique pair, the o from Matiana, the ¢ from Simla,
7-V-10.
Chilosia plumbiventris, Brun.
Ree, Jud. Mus, K1, p. 205,
A single ¢ from Simla, 7-v-10,

Syrphus, Fab.

Nearly a dozen species of this extensive Palaearctic geuus
occur in the Simla District, but in view of the fact that severil
are identical with European species it would be risky to describe
those I cannot satisfactorily determine,

Syrphus balteatus, DeGeer.
For description v. Verrall, Beitish Flies, VI (Syrphadac), pe 300,
Simla, 26-iv-07 (Capl. Evans); Theog, 27-iv-o7; Valley of
Sutlej River, b-v-10.

L]
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A very widel? distributed species extending over all Europe,
a great patt of North America, gver North Africa and throughe
« Northern Asia tq Japan. Common in the plains of India also.
- L]

. Syrphus pyrastri, L. ”
FFor descripti v. Yerrall, Bertivlt Flies, VI (Syrphidae); p. '-:‘\I. A

CC i Fado b

Theog, 27-iv-07 ; Simla, 5-vii-o7

-
-

s * Syrphus torvus, Os. Hac,

For deso if tion v Nerrall, Bedesle Flies, VI (Svrpladae), po 3560

i Two of each sex [rom Matiana, 28—30-iv-o7. Common in
Europe and North America.

S{rphus luniger, Mg,

For dosi I v Yermll, Reitizhe Fli VI 3""-.|:.|i'||:..-.-_.-ll. 3hs.

A single & from Theog, 27-v-07. Commen in Europe.

. Syrphus umbellatarum, F.
-
IFar des ription v, Vioreall, British Flves, V111 l\H." I'|I|I'l.i.|-:' L e A

A One o, Matiana, A well known European species,
L ]

Syrphus salviae, Wied.
Lpess. Zaveifls; 11, {21 R e

Simla, viii-14 (Capl. Epans),

Syrphus, spp.

-
Several other undetermined species of this genus yet remain,
but it is impossible at present to deal with them in view of so
many European species being known to occur in the district,

Platychirus albimanus, F.
. For description v. Verrall, Breitish Flies, VI (Syrphidac), p. 280,
Theog, 27-iv-07; Matiana; Simla, ¢-v-10.
A very common and widely distributed European species.
The melanoid or nearly whelly black form is not rare and one

sucll specimen was recorded erroneously by me! as Melanostonias
duthiient, Zett.

2 b Rees dnd Mas 1, pe 168,
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Melanostoma mellinum, I,

- 4
Melanostoma scalare, Fab, 2
-
A ar L] L]
Melanostoma orientale, Wied,
For descriptions see Vervall, Seitish Flios® \ e Syrphidae);, pp 300
LR and 31, and Wied:, Anss, Zsveifl., 1, p. 130

The specimens originally referred by me to scalare are certainly
pricntale, Wied., and in my second paper on Oriental Syrphidae
I have suggested that Wiedemann's species is ouly a wvariety of
melinm,  Assuming the identity, the species has been taken at
Theog., 27-iv-07 ; Simla, 24-iv-07 and Matiana, 23—_‘,6-1'1'-':-?.

Melanostoma ambiguum, Fln, =
For description ses Verall, British Flies N 111 (Syrphidac), p. 304,

A single «®, undoubtedly of this specigs, {rom Matiana, .

Melanostoma dubium, Zett

For description see Nerrall, Beseish Flies, VI I,.,_‘;'. I'|-:||||.||_' Pe 307

Erroneously recorded by me from Matiana., See note ubder

Platvehires albimanns on previous page.

Sphaerophoria, St, Farg,
L]

As noted in my second paper on Oriental Syrphidae the species
in this genus offer exceptional difficulties, beyond the two common
Sues, scnlellaris, F, and javana, Wied. In that paper I described
four ** forms,"" all occurring in the Simla District, to three of which
provisional names were given, These are: Form [, flavoabdomi-
nalis, Simla, 6—8-v-o7: Form 2, Simla, 6—8-v.07; Form 3,
nigritarsis, Matiana, 28—30-iv-07; Theog, z24-iv-07; Kodiala,
Simla District; Form 4, wiridaenea, Simla, 16-v-tYy; Theog,
2-v-07.

Rhingia laticingta, Brun.
Bee. fod. Mus. 11; P 35,

Simla, 7-v-10; Phagu, 18-—21-v-06. Occurs also at Mussoorie
and Darjiling. B

Rhingia angusticincta, Brun

Rec. T, Mues, IE p. 50,
Theog, 27-iv-07: between Kufri and Simla, 4 {7 14}-v-10.

L Rec. fnd. Muse X1, p. 2001 L1915)
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L]
. Qr.lplmn}'za flavonotata, sp. nov.
Simla District. Long. 3% mm,

Head wholly® lemtn vellow, sparsely beset with short pale
hairs; vertical triangle black, ocelli red; tip of snout with a fety*
black stiff hairs; proboscis brownish vellow, black towards tip,
Antennae with 15t two joints dark brewn, bristly, upper half of
3rd joint dark brown, lower half brownish, yellow arista micro-
scopically pubescent ; antennal prominence shinig brownish yellow
with some stiff black hairs,

Thorax lemon vellow. Whole dorsum from anterior to poste-

« rior margins, but leaving fairly broad side margins, shining black,
with rather dense short pale yellow pubescence. Two small
oval, well separated, lempn-coloured spots oy hind margin, placed
longitudinally. Scutellum yellow, with a slightly prownish tinge
and a marginal fringe of long stiff pale bristly hairs. Sides of
thorax black; an inverted pear-shaped pale lemon yellow spot
of considerable size on sternopleura, with two smaller oval ones
placed longitudinally lower down, one under the larger spot, the
other under the wing base. A round pale yellow spot on the pro-
pleura.

i Abdomen brownish yellow, darker brown on apical half; 2nd
segment with three black spots on hind margin, the outer two
oval, placed longitudinally and clear of the side matgin, the
middle one roughly triangular, the apex pointing forward; 3rd
segment with two similar oval side spots, the oval middle one
placed nearly on anterior margin; 4th segment with a pair of oval

side spots cousiderably obsecured by the brownish ground colour..

Whole abdomen minutely pale pubescent.

Legs lemon yellow, hind coxae and tips of tarsi blackish ; tip
of hind femora broadly and hind tibiae and tarsi wholly black.
The minute pubescence is vellow or black respectively, following
the ground eolour,

Wings almost clear, stizma pale brown, halteres lemon yellow,

Described from a single specimen in the Indian Museum
taken between Kufri and Phagu, 21-v-16 (N. Aunandale and S.
Kemp),

Subfamily ERISTALINAE.
* Eristalis, Latr.

The species of this genus in the East are very numerous and
much further study is required even of those already described
before we can consider them at all well known. Many were
deseribed from unique specimens, and do not appear to have
been met with since, whilst probably some of Walker's types have
been lost. Many are very closely allied and require to be studied
from numerous or at least several specimens of each, side by
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side with their congeners, Oiﬂ}' ive species®can be definitely
sidentified from Simla, = %
Eristalis tenax, L. . -

This world-wide species is probably to be [ound all through
”}-L summer months, occurring freely at all The Himalavan places
of resort, The dates of the specimens before me are Phagu,
18—21-v=-10 (N. Annandale and S. Kemp): Simla, 12—13-v-13
(N. A nnandale), and Matiana.

Eristalis himalayanus, Brun. .,

One ¢ from ]*Et;m:.. 18—z21-v-16 [(N. Annandale and 5.
Kemp).

Eristalis solitus, Wall.
L ]

Sinla, 12—13-v-13 (N, dnnandale); Kasauli, 6,300 [t., 15-v-08
(N. Annandals). :

This species i1s apparently found all along the 3,000 to g,000
ft. level of the Himalayvas, being common at Darjiling, Mussoorie
and Nami Tal. It extends through the East apparently, as I

took specimens in Vokohama in May 1goH, and Dr. Annandale ,

found it at Otsu near Kvoto in October 1915, The transverse light
and dark bands on the thorax are less distinet in the ¢ than the
&, being” sometimes almost indistinguishable : the abdominal
bands are often pinkish, the znd (oveelapping hind margin of 2nd
and base of 3rd segment) sometimes comparatively broad, eccasion-
ally nearly as broad as the 1st band. The eyes are rather densely
pubescent, the hair being brown above and whitish on their lower
part; thearista long plumose for half its length, on both sides, there
generally being two or three hairs more on the lower side.

Eristalis albibasis, Big. .

One ¢, Simla, 16-v-09 (N. Annandale), agrees perfectly with
Bigot's description.

Eristalis arvorum, F.

This common [ndian species occurs at Simla, Matiana, Theog,
Phagu and Kufri. .

It is a fairly distinct species in both sexes, and like fenax and
soltius is tolerably easy to recognize when once it is understood.
Meijere gives quadrilineatus, F., as a synonym.

A Eristalis sp.

Two o o and a ¢ from Kasauli, 15-v-08 and Phagu, 18—
21-v-16, must approximate to kobusi, Meij., but the abdominal
marks are guite different. The principal point of resemblance
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is a long black bmre streak on eéach side of the face, reaching
from aboutsthe base of the antennae nearly to the mouth border,,

A further specimen from Kumaon'is in the Tndian Museum.
-
-

» Sabfamilvy MILESINALE.
Eumerus halictoides, Brun.

Simla, g-v-00. Also occurs at Darjiling.
-
R p
Eumerus aeneithorax, Brun.

Rec. fmd. Mues, X E, p- 244+

A unique o taken by Capt. Evans at Simla in August, I914.

L] L]
Eumerus perpensa, sp. nov,

2. Simla District. Long, 7 mm.

Fead. Trons and face mneous blaclk, seen to be crey dusted
when viewed at a low angle; frons with rather dense dark brown
ands vellow hairs; face with white pubescence. Antennae moder-
ately dark brown on outer side, pale brown on inner side, arista
black, bare. Mouth parts pale brown. Oceiput black, the margin
white dusted. .

Thorar eneous bine black, shining, with two narrow whitish
well separated median stripes ending some distance before the -
scutellum, which latter is blue black. Dorsum of therax with
vellow pubescence, that on the scutellum is grevish A little
vellowish pubescence on anterior half of side margins of thorax.
Sides of thorax mneous black, with grevish pubescence, except
for a fan-shaped row of bright yellow hairs in front of the wing
hase.

Abdonjen shining seneous blue black with minute greyish
pubescence, which is only obvious at the side margins and on the
spots. The usual three pairs of sublunate spots placed on the
hinder half of the 2nd, 3rd and 4th segments, only the latter
pair extending over the side margins. The spots are of about
equal width, the 3rd pair more indistinct ; all being white haired.
Each pair of spots begins at about the middle of the segment, .
whll separated at their inner upper ends; the znd pair termi-
nating a little further from the hind margin of the segment than .
the rst pair; whilst the 3rd pair terminate still further from
the hind margin than the 2nd pair. Belly more or less pale
hrown, Some longer white pubescence at sides of 2nd segment.

Legs mainly @neous black, shining. Tips of femora rather® _
narrowly, about basal half and inner sides of anterior tibiae o
and base of hind tibiae, also tips of all tibiae, brownish yellow.

Tarsi brown with pale pubescence, hind pair with gold brown
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pubescence on underside, A ro® of six small Wack spines helow.

o hind femora near the tip. .
F - n w g L] B N .
Wings vitreous, iridescent ; stigma brown, small, distinet;
Ll

. halteres brownish vellow, - -
| . Desertbed [rom a single perfect ¢ in the Indian Museum
= from Phagu, 18—a1-v-16 (N. Amnandale an®l 5. Kemp)
- -

Eumerus perplexa, sp. nov,
2. Simla L.ong. just over 7 mm,
Allied to perfensa but shewing the following differences,
Antennae blackish, with greyish bloom, not lichter o inuer side,
Dorsal pale thoracic stripes appear to be less distinet., Ahdomen

X deeper blue black and the white pubescence on the spots and sides” .
of abdomen a little more conspicuous. Middle tibiae and tarsi -
wholly orange, latter a little obscure on upper side; hind tarsi
More orange th..?u in perpensa. Wing distinctly grev.
s In length Darely longer, but a stouter.built species. E
A unique ¢ in the Indian Museum, Simla, 12—13-v-13
{Annandale).
. Myiolepta himalayana, Birun.
Kee, fnel Wos, XL pe2aq plioxion Bgs. a2, 13 4
Matiana, marked *' S. 15 '’ (probably meaning Sept. 15th). *
- Criorhina dentata, Brun. 2
. Rec. Tud, Alus. 11, p. 87, .
Kodiali, Simla Hills, 8,000 ft., a unique o. This species
may possibly require the erection of a new genus to receive it.
Subfamily CHREYSOTOXINAE,
Chrysotoxum 6-fasciatum, Brun.
Ree. Tnd. Mus. 11, p. By, 9 X1p 255 & 4
Simla, g-v-to  Originally described from the United Pro-
vinces, India.
. Family CONOPIDAE,
Occemyia atra, Fab.
: Har description see Schiner, Fawe. Ausir. © po 352, -
s Kuiri to Phagu, 21-v-16, '
Family MUSCIDAE.
- . Subfamily MUSCINAE.
g At least three of the commonest, almost cosmopolitan species
may be presumed to occur in all parts of the Simla District,
throughout the summer as in most other parts of the Indian hills.
-
-
-
. 2 N
- -
. L]
L]
: Ll
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: LCalliphora vomitoria, Liun.
-
For description ¢ Schiner, Feeed®, doste, 1, p, 583,
- Matiana : Simla, One of the common hlowflies. *

Calliphora erythrocephala, Mg, -
Irar desi IE|‘-'.'.-I|| see Sctuner, Fava, douxte 1 I Sy,

Simla: Theoz. The commonest species of blowly.

Stomoxys calcitrans, L."

For description v, Bran,, Kee. fad, Mos, 1V, p. 08 -
Simla, x-r1. The common stable fly.
.

Bdellolarynx sanguinolentus, Aust.
Avore Mag, Nad. Hist, (8) L1, p. 200 . .

Described from specimens from India, Cevlon and Assam, the
type o being taken by me near Calentta, now in the British
Museum, A good series of both sexes from Pusa, in the Pusa .
collection, taken from October to March (both inclusive). One
headless immature specimen is labelled * reared from egzs laid
“7-i-x4; hatched g-i-r4; pupated 19-i-14; emerged 29-i-14, C.S.S.
Pusa.”' Also taken ‘fon buffalo at Aunandale, Simla District
x-1911; Simla, x-1a1x [Howleil]; Kasauli, 8-viii-15 (Mitker).

If Bdellolarynx is really generally distinet from Haemalobia
the best character is the greater width of the frons, there being
always a distinct though narrow space between the eye margins,
whereas: these latter in Haemalobia usually almost touch one
another for an appreciable distance, and in some specimens they
actually do touch. Austen’s description of the legs in sanguino-
fentus is rather iudefinite, as he does not specially mention the
tibiae, which from inference would thercfore be included in the
weneral desgription of the fly as ** mouse-grey or slate-grev.’' The
tibiae are usually brownish vellow varying in shade, and in some
examples, especially if somewhat immature, they and the femora
also are pale brown. Mr, Mitter has described its life-history (Ind. .

Journ. Med. Res,, 111, p. 583, 1916).

Haematobia sanguisugens, Aust.

Awne Mage Nt o Hisl, (85111 p.288,
Haematobia rafipes, Brun , Ree. Tad. Mas. 1V, p. 65,

This species was described from males only, and my H. rufipes
from females only. Mr. Mitter has called my attention both in
his paper and personally to rufipes being synonymous with Aus- -
ten’s species, and an examination of further specimens of both T
sexes proves this to be the case. In the = the legs are black or
nearly so, except for the narrow pale bases of all the tibiae. In
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the ¢ all the tibire aud the posterior femora are brownigh vellow,
he fore femora usually blackish Brey, except at the tips, but these
may conceivably be pale also in some individuals, * - .
Both sexes were bred by Mr, Mitter at Kasauli. The unique
« type of my rufipes is from Darjiling, 29-ix-05, taktn by me. The
* cpecies occurs also at Simla, x-1911, o ¢ (Howled): Kasauli
g-ix-16 (Mitter).
This specics is closely allied to the European H. stimitlans,
Mg. from which Mr. Austen distinguished it. It should also he
near fthialis, Rob. Dgsv., of Europe, but in that species the ante-
rior tarsi are orange as well as the tibiae, and the hind tibiae are
brown. Tibialis is only 3 mm. iu length, saneuisnecns s to 6 mm,
Interesting notes on the hreeding habits ave given by Mr.
Mitter (Ifnd. Journ. Med, Res. 111, p. 530, 1916). -

_Stg'ge'mm;rir. maculosa, Aust,
dhiva. Wup: Nal, Hist, (70 XX, p. 435 .

This species also has been bred by Mr. Mitter at Kasauli, the
examples presented by him to the Tadian Museum, 1 @ and 49 @
being dated ro-viii-16. 'The lifz history is deseribed by him (foc.
cif., III, p. 395, 1913).

Gl‘e.". F-J‘lf}j':}}’{:l .-C:'l_ . -

One 2 taken from Kufri to Phagdu, 21-v (N. Annandale and
S. Kemp), which bears considerable resemblance to the G. maci-
lata, Scop. of Europe. 4

In all probability several other common European muscinids
will bie found to occur in and around Simla, Musca corvina, Fab.,
for instance, recorded already from various parts of India, one or
more species of Lucilia, Pollenia rudis, Fab., Curtonenra stabulans,

Fln., and one or both of the known Indian species of Lyperosia.

Subfamily ANTHOMYINAE.

Numerous European species will almost certainly befound to
occur in the Simla District.  Some years ago T sent all my Oriental
Anthomyinae to Prof. Stein, most of which were collected by me

* in Mussoorie and Darjiling, and though they have not been re-
turned, he acknowledged their safe arrival, noting in a posteard
that several species were identical with Palaearctic forms. The
four species definitely identified by me are as follows :—

L]
Homalomyia canalicularis, Linn.
For description see Schiner, Fawn, Anste. |, p. fisg.
Simla District ; Matiana, 28—30-iv-07: Theog, 2-v-07.
L
Limnophora tonitrui, W.
Augs. Zwertl, 11, p. 420. -
Brun., Ree. Ind. Mus. 1, p. 381
Dharampur, 13-v-08. 5
] s
. - \
.
-
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. Spilogaster himalayensis, Brun, -
= Reeo L Mus., I, pe 38e (Lrmmedhoret ; 11, po 107 (correction),
% Phagzu, t8—21-v-16; Theog, 2-v-07; Dharampur, H—3-v-07. = :
- - =
Anthomyia pluvialis, Linn. ey
For deseription see Schiner, Faton duste, 1 pe 047,
Simla, x-08 (FF. M. Howlelt): vili-14 (Capt. Evans); Theog,
2-v 07,
MUSCIDAE ACALYPITRATA,
Subfamily CORDYLURINAE,
: Scatophaga stercoraria, Linn
L]
For description see Schiner. Fann, daste, 11 po 18
4 5 1 - - -
Simid, 24-1v-07 5 5-V-07. =
¥ The very comnmou dung-fly of Hurope, North America, and *
North Asia. Two other snecies of Seafophaga occur in the distriet
but they have not vet been identified,
2

Subfamily HELOMYZINAE,

-
- Dryomyza formosa, Wied.
duss. Zwelfla 11, po 47 (Seatophagal.
Dryomyza macilipennsy, Maeq., Dipt, Kvet, Supp. IV, p. 273
. Simla District, 24-iv-05%; Phagu, 18 —21-v-16: Simla.
" . . " v -
I took this species at Mussoorie, and it occurs also at Darji-
ling and other places, extending as far east as Japan,
Sepedon ¥ plumbellus, Wied
Ause Twerfl. 11, pi 577,
Simla District; Dharampur, 6—8-v-07.
Not uncommon around Calcutta near water from January to
July. The Vienna Museumn dipterologist returned specimens of
this form as probably incorrectly identified.
Sepedon crishna, Walk, R
Froc. Linu. Sva. London, V', p. 191,
« Matiana, 28—30-iv-07.
L ]
Subfamily HETERONEURINAE.
Trigonometopus montanus, sp. nov.
o 2. Simla. Long, 4 mm. °* .
Head about twice as deep in profile as eyes. Frons and ver- ,f
tex hrm-:rmsh yellow, lower part of frons covered with very short
. black bristles; an indistinct pale hrown median stripe, and traces
. of one on each side towards anterior margin, contiguous to eves: 3
i ]
L]
-
7/ . :
-
. L ] "
L]
L]
TRy
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fronto orbital, 1 vertical, 1 postvertical and & acellar bristle, ,

Deeiput blackish, eye margins wi.Eh a row of strong brstles with
shorter ones behind them. Verfical triangle black, ocelli distinet.

. A small dark brown oval mark on each side from eve margin to
base of antenna. TLower part of head whitish; a row of strong
bristles on cheeks from back of head nearly o atftennae.  Aunten-
ide vellowish, znd joint with a cirelet of stronz black bristles, and
additional ones: 3rd jeint with pale microscopic pubescence and
long black dorsal arista, yellowish at base. TProboseis rather long,
thick pale, yvellowish, the very small slender palpi at the middle,
with three or four long black bristles.

Thorax dull brownish vellow, dorsum with [dur pale mauve
brown stripes, the two median ones continued to tip of the pale
vellow scutellum. Pleurae brownish; 3 dorso-central, 2 notopleural,
I pteroplenral ; a basal an¥l apical scutellar bristle,

Abdoneen, ground cplour dull brownish yellow with short pubes-
cence, but the hind marcins of the segments broadly brown: in fack
this colour covers most of the dorsum, leaving a central pale space
oceupving most of the 2nd and 3rd segments.  Belly yellowish. In
what I take to be the & specimen is a globular process at the tip
of the abdomen beaaring two comparatively large conical protuber-
ances below. Tn the other specimen no genitalia are vizible,

Lees pale vellowish, microscopically bristly ; tarsi tips blatk-
ish; fore Eemora with a row of long hristles o upper, outer and
under sides; subapical tibial bristle prominent.

Wings® pale brownish wellow, paler posteriorly; both cross
veins narrowly but distinctly -suffuseds; halteres dirty yellowish,
knobs blackish.

Deserihed from two specimens in the Indian Museum taken be-
teveen Kufri and Phagu, 21 -v-16 (N. Adunandale and S. Kemp).

Both my frilineafns and the rather widely distributed Euro-
pean frontalis scem closely allied to the present species. The un
marked wing in the latter casily distingunishes it from frilineatus,
whilst frontalis possesses the rudiment of an additional cross-vein.

-

Subfamily HELOMYZINAE.

Helomyza unicolor, sp. nov.

> 2. Simla. Long. 5 mni.

2. Wholly brownish vellow, almost orange; lower patt of
frons brighter, almost chrome yellow; upper part and vertex a
little deeper. Under side of head pale whitish yellow or yellowish.
Antennae deep orange, arista black, pale at extreme base, pubes-
cent. Sides of thorax paler; pleurae with almost whitish reflec-
tions in certain lights. .

s Abdomen with a blackish band on hind margin of all segments,
sometimes indistinet on 2nd segment, the band varying in intensity
and width, sometimes filling nearly all the apical segments; a row
of strong bristles on hind margin of each segment. The colour
of the abdomen varies to more brownish or to pinkish brown ;
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genitalia concolofous, in o gloBular, hairy, rather large: in 2
:,nmllc antl normal. -

Legs yellowjsh, tips of tarsi MH_L. hind tibiae a little darkened
just hL-.uud baze. Iore [emora with a row of about b long bristles «
on upper side, a_row nf long thin hairs, curved at tips, on inner
side, and long stiff bifick hairs on under and outer sides. Middle
|1,|11u1':1 with a row of black bristles on inner side, two rows of
closely placed small black spines on under side, with several very
long hairs towards base. Hind [emora the same, but the small
bristles on under side more numerous, and the long basal hairs
absent. Tibia¢ uniformly pubescent, subapital bristle conspicu-
ous; apicalspur on middle pair. Some longer stiff bristles on under
side of t'r.:n_ tarsi at base.

Wings pale grey; halteres orange,

Deucribul I|.-'|l1|. several specimens’ in good condition from
Phagu, g,000 ft., 18—25-v-16 (N. Aanandale and S. Kemp).

L]
-

Subfamily SCIOMYZINAE,
Sciomyza costalis, sp. nov.

Simla District. Long. 3% mm.

Head cinereous grev, a bare, moderately broad olive grey
stripe on each side of frons from upper corner of eye, the stripes
uniting a little below the lowest ocellus, the colour thep becoming
merged in the more yellowish lower part of frons, which is covered
with wery short bristly *hairs. A moderately distinet short
brownish strealt placed clr*rrnml:iy towards each lower corner of
the frons: the lower margin itself with some silvery white shim-
merings here and there. Ocelli distinct, red. Upper sides &f
frons, and the ocellar triangle with small bristly hairs. A brown-
ish yellow band across the face at Ievel of antennae, with a black
spot filling the space between the antenna and the eve margin.
Face, underside of head and mouth opening pal= yellowish, ne'ui}r
bare E\cebl: for short bristly hairs around the latter and extending
towards the occiput. Antennae brownish vellow, 3rd joint paler
below, first two joints with a whitish shimmer seen from above ;
ard joint as long as 1st and 2nd together; arista black, distinctly
plumose on upper and under sides nearly to tip. Proboscis
brownish yellow; 2 [ronto-orbital, 2 ocellar, 1 vertical and a post-
vertical bristles,

Thorax cinereous grey, thickly beset with very short black
bristles; mesopleura and propleura pale vellowish grey ; rest of
pleuraec nearly ash grey. Sternopleura with minute soft hairs :
1 humeral, 1 presutural,”2 notopleural, 3 supra-alar, 1 inter-alar
just behind the suture with a much smaller one just in front of it
a weak proplearal and 2 strong pteropleural, Scutellum with 1
basal, placed near the side margin, and 1 apical.

Abdomen cinereous grey, with a broad angular dorsal black
stripe composed of a large subquadrate spot in the middle of each
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segment, broader on anterior Than on postersor marging wholg

s dorsal surface of abdomen witi:-ﬁhurt black bristles. Belly cinere-
ous grey with shorter black pubescence.

- . " L] u e L
Legs brownish yellow, entirely covered with shorl black stiffe

hairs: tips of femora with traces of a dark brown ring; tips of
tibiae, whole of front tarsi and last joints of posferior tarsi black.
**  IWings pale grey ; anterior margin (except costal eell) with a
moderately dark brown band, the colour limited by the 2nd longi-
tudinal vein up to middle of wing, beyond which it extends a little
behind that wvein; it is sharply delimited a little before the wing
tip, leaving the tis of the submarginal and rst posterior cells
practically clear. The colour from the tip of the 2nd*longitudinal
vein dying away gradually bindward. In this darker grey part
are traces of two or three paler spaces in the neighbourhood of the .
posterior cross-vein.  Anterior cross-vein just perceptibly diffused.
Halteres brownish vellow. -

Described Jrom a single perfect specimen taken between Kualri
and Phagu, 21-v-16 (N, Ausnandals and 5. Kemp), in the Indian
Museum,

Subfamily SAPROMYZINAE,

Several species of the genus Sepromyza have been collected,
but not wet identified. The Indian Museum collection in ethis
group is at present being worked out by Prof. Bezai,

Subfamily TRYPETINAE.
Vidalia cervicorns, sp. nov.
o 2, Simla, Long. 4-5 mun.

- Head brownish yellow, frons sometimes a little deeper; face
and underside of head whijtish yellow; ocellar triangle black.
Proboscis, palpi and antennae
brownizh yvellow, arista black, micro-
scopically pubescent. Eyes green.
Occiput brownish yellow, with four
thin brown perpendicular lines ; the
inner pair short, the outer ones
reaching upper corners of eyes and
sometimes bifid,

The & has the frons produced
on each side in the form of homus
(generic character), and only the*
upper pair of [ronto-orbital bristles
occur on the frons, the remainder
being placed on the horn-like appen-
dages, one horn bearing five, the
Pre TN R other four, whilst the tip of each
1. 20— idalia cervicornis, sp. : ,

nov., head, bears two such bristles,
The ¢ has five long fronto-orbi-
tal bristles (two upper, three lower), the lower pair decussate.

-~ .
- b
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The otlier hegd bristles (in both sexes) are: 2 vertical: r post
vertical, small; 1 ocellar, very small: the oceipital row normal,
i Thorax brownish vellow,
two thin, darker, well sepa- ,
rated median lines, the space ’
9, between with a slight grevish =
vellow tinge, the anteridr*
end of this stripe sometimes

Fio. 3.—idalia corvicornis, sp. nov. wing, brown | 1 humeral, 1 dorso-
central, 1 presutural, 1 pre-
scutellar, 2 notopleural, 3 supra-alar {i.c , T pre-alar, 1 supra-alar,

t post-alar),*t nfesoplearal, t pteroplenral, 1 sternopleural,  Seu-
tellumi coneolorons, with 1 basal and © apical bristle, Metanotum

» shining black, with a narrow vellow median stripe
Abdowmen conical; brownish vellow®with short black pubes-
cence and bristles on the sides, also on the hind mareins of at

least the last two segments, . .

Legs brownish vellow, shortly pubescent: tibiae and tarsi a
little paler, a row of long bristles on upper and outer sides of
front femora: all coxae with several bristles.

Wings pale grey: costa vellowish before tip of 1st vein, the -
colopr extending hindwards as a narrow vellowish stripe to hind
‘border, embracing anterior cross-vein. A second stripe, narrow
blackish, extends from costa to hind margin. embracing the poste-
rior cross-vein. Costa blackish from the costal end of this stripe
to beyond wing tip, the tips of the znd, 3rd and 4th veins nar-
rowly black infuscated. Anterior cross-vein exactlv at middle of .
diseal cell, posterior cross-vein perpendicular or even slightly re-
current, Anal cell sometimes yellowish. Halteres pale vellow. {

Described from 2 & o and 4 2 ¢ from Phagu, Simla Hills,
18—21-v-16 (N. Annandale and S, Kenp).

In the second & speeimen, the hiorns are only half as long as
in the type, they bear only one bristle each, and two at the tip
of each ; also the single fronto-orbital bristle on the frons is ex-
tremely small and weak,

Bezzi says the anterior cross-vein is placed after the middle
of the discal cell and describes the arista as ‘‘ short pilose,”’
whilst Desvoidy describes it as plumulose. These minor distine-
tions do not seem to prevent the species being placed in Vidalia,

the principal character of which are the horn-like processes on « f
tie head.

Vidalia melanonotum, sp. nov.
9 . Simla District. Long. 43-5 mm,

Head all brownish yellow, occiput streaked with brown on
upper part; face with a little whitish shimmer: edges of frons e
very slightly elevated; ocellar spot black: proboseis, palpi and

azlltennae brownish yellow, arista pubescent. Chaetotaxy com-
o Pplete,
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Thoray and scutellum brownish vellow, a large quaglrate black”

*spot in middle of anterior margh of former; dorsum appearing a

little white-dusted when viewed [vom in front,  Metanotum wholly | * =
brilliantly shining black with a small spot on each side below.
Chaetotaxy complete. . .

e Abdomen brownish vellow: last segment shining black: a
blackish spot towards the sides of the three previous segments;
genitalia brownish vellow.

Legs pale yellow., Fore femora with seven long bristly hairs
on underside; midgle tibiae with one spur; hind tibiae with row
of bristly hairs behind (all gzeneric charaeters). . .

Wings clear, with hlackish brown marks, The costal section
between tips of auxiliary and 1st veins blackish, the colour ex-
tending hindwards as a soderately narrow band which embraces .
ihe anterior ¢ross-vein. An isolated rounded spot on zud
half way between tilis band and the *apical spot. Wing tip
broadly blackigh from a little beforz tip ¢f 2nd vein to just she-
vond 1ip of 4th vein, a clearer space towards the tip of each of
theembraced cells. Anirrecular strealk from bifurcation of znd and

Vel

Fig. 4.—dcrdia disealis, sp. nov. 2
. a. Head. b, Wing.

3rd veins, extending along basal side of discal cell and apical side
of anal cell, Posterior cross-vein rather broadlv infuscated. Hal-
teres brownish yellow. ;

Described from 3 @ ¢ in the Indian Museum, Phagu, 18—21-
v-16 (iype); between Phagu and Kufri, 21-v-16.

Though no male is present, the characters of this species.
coincide with those of Vidalia except that there is no trace of
bristles on the 3rd longitudinal vein. The anterior cross-vein is
barely at the middle of the discal cell, whereas it should be at or
just bevond the middle. It has a Spilographa-like appearance.

Acidia discalis, sp. nov,

Simla District. Long. 4 mm.

Head pale chrome vellow, occiput with brownish streaks on
*upper part. Proboscis, palpi and mouth-opening a little brown-
ish., Autennae pale yellow, arista minutely pubescent; 2 upper, .
3 lower fronto-orbital bristles, 1 ocellar, 2 vertical (inner nearly
perpendicular, outer depressed), I post-vertical, perpendicular ; .
ocellar row normal ; some bristly hairs on lower part of side of head. A ol S
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Fhorax, brownish -vellow, pleurae pale, major part of dorsum
gold-dusted and with awhitish shin®ner seen from in front, Chaeto-
* JQaxy: 1 humerak, 1 praesutural, 1 dorso-central, T praescutellar,
3 supra-alar, 2 notopleural, 2 mesopleural, 1 pteropleural, 1
sternopleural.  Seatellum, 1 basal, 1 apical bristle,
Abdomen shining chestnut brown, a little darker here and thers,
pubescent, with bristly hairs along sides. Belly concolorous.
Legs very pale yellow, tarsi tips a little brighter vellow : fore
femora with seven long bristly hairs on underside : middle femora

with some smaller bristly hairs towards tip,

.

L]

ngs palesgrey; costal cell nearly clear, vellowish for
short distance before tip of st vein. A long brown streak from
near base of wing, the upper edge reaching a little above the znd
vein, meeting the costa at tip of 2nd wein and extending round
tip of wing to tip of 3rd wvein: the lower edge of the streak en-
croaching a little on bashl hall of discal céll, thence extending
culy a little below the 3gd vein, nz the rst posterior cell with
& broad brown tip, so that approximately the lower half of that
cell 1s clear except at base and tip; 3rd and 4th veins and
posterior cross-vein broadly though rather indistinctly suffused
with yellow. Basal part of wing, including anal cell, brownish.
Halteres brownish vellow.

Described {from a unique specimen in the Indian AMuseum
taken between Phagu and Kulri, 21-v-16 (N. Aunandale and S.
Kemp), .

Acidia rioxaeformis, Bezzi.
Mew, D Mus. V1L, po1g3.
Simla, 20-vii-11.

T

Oxyna sororcula, Wied.
Arsz, Zwaifl. 11, P 5040 | T "'."."'"J'l'}-

Kufri, Simla Hills, 8,000 it., 11-v-09.

Paralleloptera pterocallaeformis, Bezzi.
Mene. find. Mus. 11T, p. 155, pl. %, fig. 38

Dharampur, 14-iv-08 (N. Annandale); x-t1 (F. M. Howlett).

Tephritis zonogastra, Bezzi.
5 Mem, Sud, Mas, 111, p, 164,
«  Simla, x-08 (F. M. Howlelt).

Subfamily ORTALINAE.

Chlorialaenea, F.
For description see Wied.,"duss, Zweif. 11, p. 560,
Ll aenea, Auct,
Phagu, 18—21-v-16. A widely distributed bright green metal-
lic fly, throughout the East. I have taken it in the Phillipines, in
Rangoon and various parts of India.

-
L]
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IG17. | E. Bruxgrrr ;. Diplera of the Simla District. a0

Subfamily MICROPEZINAI® .

. -
An unnamed species of Cafbbata.
Subfamily SEPSINAE. .

Sepsis cynipsea, L.
For t|l.'*-l.1"i|“.'--'ll ve Schiner, Fawe, Auste. 11, I LB

Simla, 1-v-08 ; 16-v-04; g-v-10; Phagu, t1—13-v-00; Theog,
April and May ; Dharampur, 28-iv—3-v-03: Matiana, 28—3o0-iv-
o7 Kulrl, 11=-v-05; Sutlej Valley, % T

Sepsis himalayensis, Brun.
L ]

oo, Tod Mg 111, po345.

Simla, 124-13-v-13 (N. dunandale): x-11 (sweeping in grass)
L]

Sepsis rufibasis, Brun,

Kea. fad. Mus 111 po &

Barogh, 1o-v-10.

Sepsis fulvolateralis, Brun,
R Td. Wnes: 111 pe 390,
Simla, 16-v-09; 9-v 10: Phagu® 1r-v-09; Matiana, 25--30-
wv-n7.
= Sepsis rufa, Macq,
Dipt. Exol. Supp. TV, p. 200,
Simla, Oct. o8 (F. M. Howlclt).

Sepsis spectabilis, Meij. ’
Asen. s, Nat e 1Y, peoah.
Barogh, 10-v-10.
Sepsis bicolor, Wied.

Awse. Fovedl. T p. 4o, e

Simla, t1-v-08; ro-v-0g (N. Aunandale) ; x-19rr(F. M. Howe-*

feff),  Extremely common at Darjiling.

Sepsis humeralis, Brun.
e Rec. Tad - 3us. 1 p. 362,

Simla, Oct. 08 (F. M. Howlett), A very common species,
described originally from China.
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. * Sepsis vidudata, Thoms.
."'_'_-."__-\_-L'.'_'_ .'I\I-':-':.. |.|' ._-‘:‘-” L]
Simla, x-1g11 (F. M. Howleit).
. -
Sepsis lineatipes, Brun, -
Kee. fod. Mns. L1, p. a5y

Simla, x-1911,

Enicita annulipes, Mg, «
¥
Jowty Besel, V' p. 202,

Simla 24iv-07; T:—I3-v-13; 11-v-03; vii-11; below Simia,
16-v-00 (all V. dunandals); Simla, x-11e(F. M. Howlell) : Phazn,
3-v-07; Barogh, 10-v-1o; Kufri, 11-v-09. Apparently conimon at

a . - -
all the hill stations. &
Four specimens in the Indian Musenm belong to a genus near

Madiza that T am unable to recognise. They are from Simla,

I2—13-v-13 and Theog, 2-v-07.

Subfamily OSCININAL.
Chlorops nigricornis, sp. nov.

North-West India, Long, 2 mm.

Head bright yellow; ocellar spot small, black, generally
produced forward into a lne line. The conficuration of the
large impressed triangle, so common to many species, is more or less
emphasised by very narrow brownish outlines, Antennae vellows
ish, 3rd joint black, arista black, vellow at base. Proboscis a
little brownish, palpi pale yellow. Occiput yellow, centre part
black. The head appears in certain lights to glisten with a bril-
liant silver hue in many places.

Thoray deep yellow, with the three usual stripes shining bright
brown or dark brown, sometimes barely separated. The outer
ones in some specimens very nearly attaining the front margin,
none of them quite reaching the hind margin. Three distinet
black spots on the pleurae. Scutellum pale yellow, a little blackish
at base in the middle.

Abdomen blackish, base rather broadly more or less yellowish,
sbmetimes towards sides only, sometimes to the extent of its full
width., Abdomen tip pale yeliow, margin of segments narrowly
vellow, belly vellowish,

Legs all vellow except the brownish tarsi tips; none o
femora thickened.

Wings clear, normal; 2nd and ;rd longitudinal veins el,
the latter ending some distance before the wing tip, slightly curved
upwards at its end; 2nd vein lying closer to the 1st for some dis-
tance from its base than in the other spacies; 3rd and 4th veins

P

I
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diverging. Posterior cross-vein flistant from on# to one and a half.
stimes its own length from ;1:1.\‘01'inr cross=vein, which latter is
opposite tip of st vein. FHalteres pale vellow. -
> Deseribed from six specimens in the Indian Museum frome -
Bhachkahi, Bahraich District, United Provinces, 15-iii-00; and
% _S_imlﬂ, IT—1z-v-0B (N. Annandalc). .

Elachiptera brevicornis ,sp. nov.

Simla District Long. 1} mm,
Head bright chrome yellow: frontal triangle large, black
antennae chrome yellow, 3rd joint shorter than in tht other spe-

. cies of Elachiptera; upper side black, arista densely black pubes
cent, a little longer than the joint, .
Thorax, including sfutellum, darl blackish srev; shoulders :
dull vellowish, sides abscurely blackish. .
S A bdamen Elackish, belly obscurely vellaw, '
Legs all yellow, hind femora not at all incrassate.
Wings elear; 3jrd and 4th veins practically parallel ; anterior
eross-vein opposite tip of 1st wein, posterior cross-vein distant
3 twice its own length (or nearly) from anterior cross-vein. Halteres
vellowish.
Described from 8 specimens in the Indian Museum from Bafbeh,
Simla District, 5,000 ft.; 10-v-10 (N. dnuandals).
-
Subfamily GEOMYZINAE.
-
Geomy:za tripunctata, Fln.
= Fuor deseription sec Schiner, Faan. Ausie, 11, p. 257,
A single specimen from Simla, g-v-10, may be this not un-
common European species.
| Of the remainder of the Acalyptrate Muscidae there are two
, or three species of Ephydrinae, a Phytomyzid and pue or two
' Limosinae,
i " Family PHORIDAE.
Trineura # aterrima, Fah.

C TFour specimens from Simla, x-08 (F. M. Howlell), closely
resemble this European spzcies, but possess an inner row of fdur
frontal bristles on each side from half to three quarters as large as
the outer row, whereas in alerrima these inner bristles are quite
small. The specimens probably represent a different, and undés-

: cribad species.
- =
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P CONTRIBUTIONS TO A*ENOWLEDGE
i OF THE um:ﬂ_ﬁnr. DIPLOPODA
ONISCOMORPHA.

I._ TEE FAMILY GLOMERIDAR.
By F. Suvestrr (Portici, Italy).

The authorities of the Indian Museum have kindly sent me
a collection of Oriental, especially Indian, Diplapada for identifica-
tion. From these I bégan the study of te Oniscomorpha with a

=  view to attempf a revision of the group and,to catalogue the extra-

European species described up to date. I treat in this paper n'f
the family Glomeridae, of which I have been able to ¢xamine spec

1 mens of 26 species out of a total of 34 that are at present L-um n,
ltlcllldlng those dﬂ'ﬁ[‘ﬂh(d 1}\ me as new in thi 3 paper.

In my opinion all the genera I deal w ith in this paper are
true Glomeridae and all have the special characters of the family,
as I shall show in the description of one of them, viz. A piomeris.
I would particularly like to note that all the (}nenht Glomeridae
have the latero-postevior incisura of the first tergite (figs. IV-V)

. shorter than the European Glomeris, s.%. (p. e. G. connexa, C. Koch),
and consequently the praeincisural part of the same tergite is longer
than the supraincisural part and the posterior point of the sub-
incisural part is very near to the posterior horder of the tergite,
The second tergite of the Oriental Glomeridae has the latera narrower
than in Eurupuan Glomeris,

I refer the species of Oriental Glomeridae known to me to

4 genera, vz Apiomeris, O. F. Cook, Rhopalomeris, Verh., H yper
glomeris, nov., Dinoglomeris, nov.,, of which 4 ,"Jw::zr:rﬂ L‘fJ]l]]‘.ll'lSLEi
4 subgenera ! and Rha;&n.ﬂumcns tw u Of the four genera A piovieris
is the richest in species, in the subgenus H yh:oqfﬂmr:na alone num-
bering about two-thirds of all the known species of Oriental Glo-
meridae. Rhopalomeris contains 4 species and a variety, Hyper-
glomeris and Dinoglomeris one species each,

In regard to distribution I note that Apiemeris (subgents
Hyicoglomeris) is well distributed in North and East India, Burma,
Stam and the Malay Archipelago to Celebes, it has not been collect-
ed up to the present in Ceylon and in South-West India; A piomeris
(s. s.) and Malavomeris in Sumatra; Ap;'amc:ns fsubgen. A pf:eru-

\‘(’ : The differenve of grate Ln.mun genera and subgenera | follow a1 present
b= Lh‘i: in the case of genera we have one or more characiers to {I|q.m|,gup.,;1 the
females, bt in the case of subgeneri wie are unable to aseribe 2 species 1o one or
Lo another sibgoenns unless we koow the male also.
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Jhcris) in Java; Hyperglomeris andl Dinoglomeris in Tonkin ; Khopa-

lomeris in Burma, Malacca and adjacent islands and Tonkin, =
[ ]

CONSPECTUS GENERUM GLOAMERIDARUM ORIENTALIITM,

Coollum pone s eem anicun Iransverse
bi=triatum ! §
Termum ultmum imterme laveraliver ha
CAFTHALImM,
s oARtenme conis senstvis apicalibus
LR ” Gen. Adafomeriz, O, ook
s Antenn:

TN = Lien, Whepalome: Vel
Collune pofie  mar
transversis tribus
noribus instructum.  Ler
interne lareraliter pariang :
carinatum. .
o, Caput quam collum  parum latios,
LRUnCL Lergi i parte laterali .
laniinsarn antica, ut célera super- .
ficies, perpendicnlan,  facie ex-
LTl Cren. flvperglomeriz, nov.
f. Capat quam
Lrunc t it
laminart antica introcsum directa
1t ut ejusdem facies amica sit {eitny. .l'J‘.-'.'.'.u_‘.lrl'n.l.l.'.'r.".':-. OV,

Gen. Apiomeris, 0. F. Cook.

Glomerts, Pocock, ex p., Max Weber's ool Evgelin, Refse Xiederl, (051.-
Fud. UL p. 323 (1804).
Silvestri, A, Moz, Genava (2) XIV. po 720 (1805).
Arvems, Al Serckend watief. Ges, XX, po g8a (18070,
Maluyvemerrs, Verhoell, Sits, Her, Geso wint, Frennde 1910, p. 243 et 240
Hyleaglomeris, Vechooll, Sitz. Ber. Geso naf. Freande 1910, p: 245
_"l.'r-nlg.r:l.lrr.-_'.'vl 5. Larl, Kevie sufsve . Zool. X%, (P A TR e B Y

Corpus capite, collo,® trunco 11-segmentato et segmento anali
constitutum, subsemicylindraceum, arco dorsuali a tergitis, facie
ventrali a paratergitis et sternitis formata, in globum contractile.

Capus (Fig. I, 1-6) parum minus quam duplo latius quam
longius, clypeo unidentato, incisura postico-laterali clypei longa
et a margine antico laterali retrorsum (haud introrsum) directa,
media fronte convexivnscula et postice longitudinaliter parum
carinata, ad verticem transverse carinata, circum Tomdésvarvi
organum et torulum depressa, vertice brevi, medio dorso postice
ig processum triangularem producto, processu pseudoceipitali ex-
terno brevi, processu pseudoccipitali interno magno.

Oculi serie ocellorum paucorum parum arcuatim (convexitate
externa) secundum frontis marginem lateralem disposita et ocello
alio externo ad ocellos posteriores approximato compositi.

.

! In Specie una tantum inter omines mihi notas A, Myleaglonteris) becia-
#it, Silv., pone stnas duas typicas stria alia et aliquantum diversa adest.

t Womenclwuram =ide in; F. Silvesri, Classis Diplapada, vl 10 Anatome
{ Portici. 1003].

———
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Tomosvaryi organum bene evolutumn, fei-equint instar dig-
positumn. .
Antennae (Fig. \ 1) i faciel parte submediana, inter sese

1-4 sursum ¢t extrorsum, articulis 53-8 deorsum et extrorsum direc-
. tis, articulo sexto quam ceteris singulis Mngidre, articulo tertio
= fuam sextus breviore, articulis £°, 27, 4° et 57 brevibus inter sese
subacqualibus, articulo septimo breviore. articulo octave brevis-
simo articulum septimum wvix vel haud superante, articulorum
superficie setis brevissimi plernmaque numerosis aucta et seta brevi
ad apicem inferum articuli primi et ad apicem inferum et superum
articulorum 3-6 et seta nonnulla brevi ad apicem articuli septimi
instructa, superficie apiecali articuli octavi conis sensitivis quatuor
aueta.
Mandibulae (Fig. IPF, 1-4) supra ab epicranio omuino obtectae
et antice et lateraliter ab eodem aliguantum superatae, cardine g
stipite tantug incisura profunda (hauvd integra) distincto, prae-
mandibula dente apicali bene evoluto, lamina 4-dentata, laminis
pectinatis 8-, praesmola brevi et brevissime sctosa, mola bene
E\'Dhlta ﬂﬂti{.‘t‘ ]_1':'[1'LI111 CONcavi, Cceterd convexo, 51.1]‘.'?2 et 'il,'.la-?r'.]:h'
=4 serie longitudinali acicularum brevissimarum instructo.
Hypostoma (Fig. ITI, 1-3) basilari bene arcuato, infrabasilari
integro sed medio minus -[u-~-: divisionem simulante, posfice a
] "l.'u'E].a'rl‘_-r |]"ibl ].'F'.I.TU.!H‘. remoto, pse ll(l. JCAL ||.11'Ik L'I.l'.l1.|!'!lt]|.1.'i_ b]ll”l!]ﬂ "ﬂ'l"-
no, inframaxillari integro, .'51_10 rapezoideo, postice sinuato, stipiti-
3 bus maxillaribus externis (internis haud praesentibus) antice quam
postice latioribus, palpulorum maxillarium altero (exteriore) quam
| alter interior aliquantum minore.
Collum (Fig. I, 7) transverse subsemiellipticum postice rotun-
* datum margine antico ad frontis carinam posticam transvexalem
' pertinens ot vertice obtegens, capitis latitudinem aequans, supra
| vix convexum et pone marginem auticum transverse bistriatum,
' Truncus segmentis 11 compositus, quorum primus et ultimus
\ quam ceteri singuli majores sunt, segmento amgu‘m tergito in
arcum duraua]mn (tergitum s. 5. v e! melios rnesnl:er"ltum] et para-
tergitum diviso, segmentis 1-3 sterno simplici et pedum pare
singulo, segmentis 4-10 sternis et pedum paribus duobus, segmento
11° pedibus nullis.
Tergitum primum (Fig. IV, 1-z) magnum, medium antice
» sinuatum, colli marginem rotundatum circumdans, lateribus long-

is et deorsum aliquantum magis quam tergita cetera pertinéns,,

postice ad marginem inferum incisura longitudinali antrorsum
directa, affectum, quae quam dimidia longitudo lateris ejusdem
segmenti aliquantum brevior est ita ut pars praeincisuralis quam
supraincisuralis longior sit, parte subincisurali postice parum longe
a tergiti margine postico pertinente; ejusdem tergiti superficic
\f._ supera ad marginem sini antici striis transversalibus tribus, qua-
rum postica plus minusve longe ad latera secundum marginem
anticum pertinet, pone strias dictas, postmarginales appelatas

spatio latiusculo I'L:it'u.ﬂ.m._~ m:u_rhlu sunt, N;lllLLlI[-'lL'lL, articulis *
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striis aliis superis g-6 lateraliter imtegris vel divisis usque ad in-
cisuram posticam lateralem pertinentibus, pone marginem anticum
lateraliter parte laminari plus miftusve evoluta et pone partem
Jaminarem striis transversalibus 5-14, quarum nonnullae in dorsum
ut striae superae con tinuant.

Tergitum secundufn (Fig. V, 1-2) quam tergita cetera deorsum
parum minus productum, lateribus inferis angustatis stria una v&°
nonnullis instructis.

Tergitum tertinm lateribus quam eadem tergiti secundi paul-
lum latioribus, tergiti quarti quam eadem tergiti tertii parum la-
tioribus, terg{ﬁ‘ quinti quam eadem tergiti *juarti aliquantum
latioribus, tergiti sexti quam eadem tergiti quinti parum latioribus,
tergiti septimi quaimn eadem tergiti sexti in angulo antico vix la-
ttoribus, tergitorum 3-10 gradatim paullum vel parum minoribus
¢t angulo postico retrorsum parum producto: tergitum ultimum
margine postico late rotundato, medio haund vel vix sinuato, facie
interna laeva (haud carinata). .

Paratergitum (= ;.b'."ferm auctorum! ) segmenti primi gquam
cetera minus est, paratergita sequentia 2-1o subaequalia integra,
transverse subretangularia, antice striis transversalibus tribus
exarata.

JFedes omnes (Fig. VI, 2), ungue terminali incluso, #-arti-
culati, articulo sexto quam ceteri longiore, articulo tertio quam
sextus parum breviore, articulis primo et secundo brevibus, longi-
tudine parum diversis articulis quarto et quinto inter.sese sub-
aequalibus et quam secundus brevioribus, ungue terminali simplici
robusto. 2

Mas, Tergitum ultinium eidem feminae simile vel ab eodem
aliguantum diversum. =

Pedum paria Ig, quia segmentum praeanale (trunci altimum)
pedum paribus duobus etiam instructum est.

Pedes paris 17' (Fig. VI, 3) 5-articalati (vel G-articulati si
seta apicalis ut unguis obsoletus considerata est) articulo primo
plus minusse laminae instar deorsum et extrarsum dilatato, arti-
culis 2-4 brevibus.

Pedes paris 18° (Fig. VI, 4) 5-articulati, articulo primo ceteris
majore cum opposito coalito vel non, articulis 2-5 hrevibus,

Pedes paris 19' (Fig. VI, 5) 4-articulati, articulis robustis
antice et postice vel tantum postice processibus nonnullis, ut in
subgensrum descriptione seribo, instructis.

~ Stemum inter pedes parium 1-18 perparvam, inter pedes paris
19" magnum infra productum, processu mediano lato et utrimque
processu angusto terminatum.

Observatio. Genus Apiomeris ab O. F. Cook sine descriptione,
sed cum speciel typicae (Glomeris infuscata, Pocock) nomine, pro-
positum accepto, quia semper pro supervacuo habeo nomen generi-
cum novum speciei eidem dare, quae jam sub nomine generico alio
indicata est, etsi genus nondum descriptum sit.




L .
L]
i -
.
N
1917.] L Sinvestrl o Orienfal Diplopoda Oniscomorpha, 107
ConspecTUs sUBGENERTM GENERIS ARroyvEris, .
- a. Pedis paris 18f articulo ill-llni,. (TR E -
|:u--i||,| cualito,
e Podes paris ' articulis 3 omnibius .
inter sese distinetis, arbionhs se-
vundo o Lertio Provessie I"'I.""I 1o L] Ll
e CEHTICe BATILA msLracts Subgen. dpromeris. U, P,
Conlkk.
2 Typusts A, dnfuzeata | P
i, Pedes  pars 19’ articulo wertio o
speundo antice tantm Lueraliter
separate, articulo secundo pro-
cessit Basah el processa apicali
imterii= k= longs, articulo ectio L]
tuberculo perparve postico
E'::!l;wl-..:l- 15 rLacislomar <11
S pedes paris < 4 ilis z
LIt is,
L]
Pedes g culis 1 o e
B
} articulo
amn sela apeall amica
) distinetia), arti-
23 P s2ii postico Intermo
irngso plus mimesve evoluto et
1 esh . < -
(KT [ ertin  eflam  processi
Prdslico s ali tulsx cubilormi b I'\..I'r:'l_
s mIr
£. 1y articulis 3 tantuim
I oeArnosn posiice inlengio
Subgen. Apherom nov,
Fypus: Apher arii-
alEs, sp.n.
.

Subgen, Hyleoglomeris, Verh,
rfsnreris,  Pocock, ox P Max Weber's Zogl. .-"_.-_l\-'. Bt Ridze Niederl. st -
fand, UL po 33 (s,
Silvesim, Adan. MWos, Gemena (2RI Pe 72001805 K
Adems, Abh Senceenh. wataef, Ges, XXT, p yEp (1807,

Hylewprfomerts, Yerhoodl, Sita. Ber. Geso wal. Freande 1g10, Pe245.

,1||-|".-'_.:_:'.'In-r.'.‘r'."r':-. Coarly Nevoresuisse d. Zool, XX, [ o Dpipp2d.

Mas. Pedes paris 18" articulo primo ab opposito sejuncto;
pedes paris 1g° g-articulati, articulis omnibus distinetis, articulis
I-2 processu subgonico setigero apicali interno hene evoluto, arti-
culo tertio tantumn seta apicali antica (interdum haud cl[stinct:nL
articulis 2-3 processu postico interno carnose plus minusve evoluto
et articulo tertio processn postico subapicali tuberculiformi in-
structis,

Apiomeris (Hyleoglomeris) multilineata, Verh.
Srfes Heee Goso ot Frewwde 1g1a, p. 248 aaf ixy abb, p-2.
Corpus totum pallide ochrolencum. Caput ocellis 7-841,
antennis (Fig. VI, 1) articulo sexto parum minus quam duplo longi-
ore quam latiore.
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+  Truncus. Temitum primum Y Fig, IV, 1) area mediana striis
superis 0 lateraliter continuantibys, lamina laterali antica per- «
parva, area postlaminari striis 10. Tergitum secundum (Fig. V',
1) lateribus angustatis stria integra et stria abbreviata instructis; .

tergitum ultiulum,]m:ati::u late rotundatum, .
Pedes (Fig. VI, 2)"articuli primi angulo infero externo obtuso, e
articuli sexti spinis vide figuram. S

Vi, l—dpiomers o fyleogloneris) sondtilineata.

i, caput pronum; 2 caput supinum; 3 caput a facie postica inspectuimn ;
4. epicraninm subtus inspectum : 3. clypeus pronns: 6. clypeus supinus: 7

T
collum pronuim,

A basilare: An. torulus; M. inirabasilare; C. pseudocardo; CF clypeus; .
incisura postico-lateralis clypei: 11 inframaxillare: E. stipites maxillares; F.
frons ; (1, ¢t 2 palpuli maxillares; M. mandibola; Af). ejusdem cardo; MY,
cjusdem stipes; M ejusdem pracmandibula; N. lamina palatina; @. ocelli; P,
phragma pseudoccipitalis: (2. processus psendoccipitalis externus | N, processus
psendoccipitalis internus: 5. processus verticis medianns; T. Témosvaryl orga-
num: V. vertex. .

Long. corp. mm. I7, lat. 85, long. antennarum 3'6, pedum
paris decimi 5'5. .

o Pedes paris 17°, 187 et 19’ vide fig. VI, 3-6.
Habitat. Borneo: Bengkajong (Mus. Berlin).
Apiomeris (Hyleoglomeris) crebristriata, sp. n.

Corpus totum testaceum antennarum articulis 57 et 6° brun-
neis.
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Caput ocellis 7+1 (in latefe laevo abnormaliter ocellis 1 in-
Jterno, 8 in serie arcuata et 1 externo), antennis (Feg. VII, 1)
articulo sexto duplo longiore quhm latiore.

Truncus, Tergitum primum area mediana striis 8 lateraliter

Fio. [l—Apiomeris (fvfeaplomeris multilineati.

1. mandibula laeva g.uP:ittn, 2. eadem proma, 3. ejuadem pracmandibela
supina ct prona nagis ampliata,

A, dens apicalis; B. lamina dentata; C. laminae pectinatac; [4, zona pracmo-
lards: E. mola; 6i. apodema; ML carda ; M2 stipes.

continuantibus, lamina laterali antica perparva, area postlaminar
parum convexa striis crebris 13-14 instructa, quarum 8 supra con-
tinuant. Tergitum secundum lateribus angustatis praeter striam
postmarginalem striis duabus : tergita cetera praeter striam post-
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marginalem striaguna, tergitorumi 3° et 4° lateribus angustatis,
sequentiung sat latis angulo antico rotundato, postico gradatim,
parum acuto: tergitum ultimum Antice striis duabus, postice late
rotundatum.

Pedes (Fig. VII, 2) articuli primi angulo infero externo
obtuso, articuli sexti aoinis vide figuram,

L]
Long. corp. mm, 105, lat, 5. long. antennarum 2z 20 pedumes *
paris decimi 3.

¢ A
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1, hypostoma supinum. 2. Livpostoma pronum ;3. dimidia para hypostonia-
tis proma (a facie interna) mspecta ;g dimidia pars laminae palatinae, '

L basilare ; £ infrabasilare . €. prendocardo ;. (. inframaxillare; B stipites
maxillares; Gl et G5 palpuli maxillares . #. laminae chivinenae iwiramasillares iy f
anteriores; L. laminae maxillares internac: 5! ductus slandnlae salivalis: 54
ductus glandulne maxillaris,

Mas iznotus,

Halbital. Borneo: Sarawak, f

Observatio  Species haec ab Hyl. mudtilineata, Verh, magni-
tudine minore (exemplo descripto certe adulto!) et trunci tergiti
primi strils magis numerosis et crebrioribus distinguenda est: al \l/
Hyl. atricornts, Silv., trunci tergiti primi striis lateralibus magis
numerosis et crebrioribus, pedum articuli primi angulo infero 4
externs obtuso facile distinguenda,
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1917.] F. SinvestRI ¢ Oricntal Diplopeda Oniscomorpha. IT1
Apiomeris (Hyleogldmeris) zonifem, sp. n, .
- - . - _. .
” Corpus cremeum trunci tergitis -0 fuscis, tergito septimo

antice fusco, postice gradatim pallidiore, margine postico cremen,
* antennis articulis 3-7 brunneis, pedibus cremeis,
. .
LA

Jt VL | S
[ l' 1: ppde 1 : i /r

Fak Y. .
-2, A piemerdt (W pleoglomeris) mudidinate : trunci dimidinm tergitum primuom
lateraliter externie et subtus inspectum ;3.4 Glomerds conmneva paveisiriata: trunci
dimidivm tergitum primum lateraliter et subtus fnspectum.
A, tergiti pars praeincisuralis . . pars sppraincisuralia, €. linea supraincisur-
alis; [} linea subincisuralis ; E. margo antertor ; /. laming antica | G. striae anticne
medianae postmarginales; M. striae medianae superae lateraliter continuantes.

Caput media fronte convexiuscula postice subcarinata, oculis
ocellis 741 vel 641 compositis, antennis (Fig. VIII, 1) articulo
sexto fere duplo longiore quam ad apicem latiore,

-
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. Truncus. Tergitum primunt (Fig, VIII, 2) area mediana
striis supe#is 4-5 lateraliter contiguantibus, margine antico sub-,
laterali latissime rotundato, lamina antica parva, area postlami-
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ginalem stria alia instructis, et atergito sexto angulo postico acute ,
Dparum producto ; tergitum ultinium postice latissime rotundato.
Pedes (Fig. VIII, 4) articuli primi angulo infero externo

. obtuso, articuli sexti spinis vide figuram. .
ks . Long. corp. mm. 9, lat. 4'8, long. antenunarum 2*zo, pedum
= paris decimi 3. i
- o

-\._/.
Fig, V1 .--i‘Ipn"u.l-'.'q'-"n ‘.-l'l-"fi'.lrn'ﬂ,l,'l":ll-'n'l‘.l'."\ 1oareedt il neata,

. antenna; 2. pes pars deeimi; 3. maris pedes paris 17%; 4. maris pedes
paris 187 ; 5. maris pedes paris 197 antice inspecti cum sterno ;6. s alter paris
19* postice inspectus: 7. sterni pracanalis processus medianus et processus alter
lateralis,

Nos. 1-3 in figuris 3-6 articulos indicant ; &, processus apicalis internus anticus

« articuli primi ; &. processus apicalis internus anticus articuli secundi; e seta apicalis
interna antica articuli tertii; d. processus internus posticus articuli secundi; e. pro-
cessus internus posticus artienli tertii; f. tuberculus posticus articuli tertii; FF
sterni processus laterales | /2, sterni processus medianns; 5 sternum,

Halitat. Borneo: Mt Matang. L
Observatio. Species haec ad A. (H.) erebristriata et alricorms
proxima, sed colore distinctissima est.

Apiomeris (Hyleoglomeris) atricornis, sp. n.
Corpus totum ochroleucum antennarum articulis 3-5 fulvo-

umbrinis, apice articuli quinti praesertim et ariculis 6 et 7° atris.



-
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Caput ocellisy+ 1, antennis {Fig. 1X | 1) aliquantum elongatis,
articulo sexto paullum magis quam daplo longiore quam latiore. o

Truncus,  Tergitum primum (Fig. IX, 2) area mediana striis
4 lateraliter continnantibus, quarum posticae partim confluentes o
sunt, lamina laterali antica minima, area postlaminari convexius-
cula striis 8-10 Mustrficta, Tergitum secundum (Fig. IX, 3) la-
teribus angustatis, striis integris duabus instructum ; tergita cetdrd
pragter strinm postmarginalem lateribus bistriatis, angulo antico
rowundato, postico gradatim corporis partem posticam versus,
magis acuto,  Tergitwm ultimum antice lateraliter striiz duabus
instructum, margine postico late rotundato. =

-

1 2

Pt NUL—dpivmerts (Hyleaglomerisi crebristrinta,

1. antenna ; 2. pes patis deciimi.

L]

Pedes (Fig, IX | 4) articuli primi angulo infero externo rotun
datim aliquantum pmfluchl.'-. articuli sexti spinis vide figuram.

o Pedes paris 17, 18" et 19" vide fig. IX, 5-9.

Long. corp. mm, 13, lat. 6, long. antennarum 2°'5, pedum
paris decimi 3.

Habitat. Borneo: Mt. Mulu (Baram).

Observatio.  Species haec ab. Hyl. multilineala, Verh,, magni-
tudine, antennarum colore, trunci tergiti primi striis soperis magis
numernsis, tergitis ILXT lateraliter praeter striam postmarginalem
striis duabus instructis (in Hyl smudlilineata stria una), pedum
arficuli primi, angulo infero externo infra rotundatim producto
(in Hyl mudtilineata obtuso) hene distincta est: tergitorum stria-
rum numero ad Hvl. concolor, Poc. similis est, sed ocellorum
numero et forsan antennarum colore (Poeock antennarum colorem
ab eodem corporis diversum haud notat) saltem distinguenda.
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Truncus, ‘Bergitum primum (Fig. X1, 2) area mediana striis
superis 4« lateraliter continuantibus, lamina laterali antica peg
parva, area postlaminari striis b‘-n; tergitum secundum (Fig. XI,
3) lateribus angustatis stria integra instructis; tercitum ultimum,

postice late rotundatum. ; '
Pedes (Fig® XI? o) articuli primi angulo infero externo sub- o
. - - - * - - -
recto, artienli sexti spinis vide fizuram, -

Long. corp. mm. 8, lat. 5, long. antennarum 1+7, pedum paris
decimi 2°4.

¢ Pedes paris 17’ 18 et 1¢° vide fig. XI, 5-10.

Habitat. Borneo: Mt Radjang, Klawaee (Mus. Berlin),

Fic. 12X Apiomicrs |_."_u‘f'.'-"l'.l_L.r."..-r.-.'.'l'._-.| afrreoris.

1. antenna, 2. truncl dimidivm tergitum primum ¢t 3, dimidium tergitum
secundnm lateraliter externe imspecta ; 4. pes paris decimi; 5 pedes paris 178
n. maris pedes paris 187 | 7. maris pedes paris 190 cnm sternum antice inspectio
#. pes paris ol postice inspectus ) . maris sterni inter pedes paris 198 pars in-
S

Apiomeris (Hyleoglomeris) siamensis, sp. n.  §

Corpus fuseum cremeo marmoratum et trunci tergito primo, b
'pmeter lineam submarginalem posticam et maculas duas subme-
dianas posticas fuscas cremeo, tergitorum sequentium 2-10 medio
dorso fere toto, spatio lato, cremeo, tergito ultimo, praeter macu- i
las duas laterales anticas et lineam posticam submarginalem, cre-
meo, faciei parte infera, ventre et pedum articulis 1-3 cremeis,
antennis et pedum articulis 3-6 plus minusve fuscis. .
Caput media fronte convexiuscula postice vix carinata, oculis ¥
ocellis 7 + 1, antennis (Fig. XII, 1) articulo sexts c¢. 1/4 longiore
quam latiore, articulo septimo brevi.




-

-
-
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Truncus. Tergitum primune (Fig, XII, 2) adea mediana striis,
Superis tribus lateraliter continuantibus, margine anticosublaterali
perlate rotundato, lamina laterdli minima, area postlaminari con-

. vexiuscula striis 7 instructa,  Tergitum secundum lateribus angus-

tatis, praeter striam postmarginalem stria abbreviata et stria
integra instructis; tergita sequentia praeter strianf postmarginalem
stwia alia integra laterali instructa. Tergitum ultimom margine
postico late rotundato.

Pedes (Fig. X1I, 3) articuli primi anculo infero externo exciso,
obtuso, articnli sexti spinis vide figuram.

: 2 x L
Fro. lo—dpicaeris (Hyleoglomeris) pancitineata

f. antenna; 2. pes paris decimi,

= Pedes paris 17°, 18° ¢t 19" vide fig. XII, 47
Long. corp. mm. 1o, lat. 5, long. antennarum 1'go, pedum

paris decimi 200, }
Habital. Siam: Meetaw, Raheng, zooo ft. (C. S. Barion legit).

Apiomeris (Hyleoglomeris) venustula, sp. n.

Corpus atro-nigrescens collo macula plus minusve parva (vel
nulla) transversa, mediana ochroleuca, trunci tergito primo ut-
rimque macula magna semilunari antice a margine laterali usque
ad dorsi partem submedianam extensa et retrorsum, interne tan-
tum fere usque ad marginem posticum pertinente et macula parva
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Jrostica ochroleucds, tergitis 2-10.macula mediana postica et ma-

culis duabas sublateralibus, quarumn antica parva et ::u*;.'.lllt'nti*_

contractis obtecta, postica transv®rse ovali, nec non macula parva

. antica laterali submarginali ochroleucis notatis, tergito ultimo
macula magna mediana ochroleuca, marginem anticum breve spa-
tio haud attingtnte,= instructo, antennis nizrescentibus. ventre
pedibusque fulvo-umbrinis, ns ®

Caput ocellis ¥ 4+ 1, antennis (Fig. X111, 1) articulo sexto ¢

duplo longiore quam latiore,

Fig. N1—dApioneris (Hvleagloneris) minuta,

1oantennd ;2 trunci dimidium tergitum primum et 3. dimidivm tergitum
sccundum lateraliter externe inspecta ; 4. pes paris decimi; 5, maris pedes paris
i7f . 6. maris pes paris 177 magis amplistus; 7. maris pedes pariz 187 ; 5, maris *
pis paris 190 cum stermto antice inspectus; o, maris pes paris 1of postice in-

spectus; 1o, s sternl inter pedes paris 19° pars infern,

y
i

Truncus. Tergitum primum (Fig. XIII, 2) area mediana
striis tribus lateraliter continuantibus, margine antico sublaterali

late rotundato, lamina laterali minima, area postlaminari con-

vexiuscula striis 7-8, quarum 3 integrae sunt. Tergitum secun- ,

dum lateribus angustatis rotundatis, stria postmarginali una in- “\r -
structis, tergita cetera angulo postico in segmentis posticis gradatim )

parum magis acuto; tergitum ultimum margine postico late ro- =
tundato.

I' ;



-
-
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Pedes (Fig. XIII, 3) articulis primi angulo infero laterali valde,

Jobtuso, articuli sexti spiuiﬂ vide Gzuram. .

e Pedes paris 17°, 18° et 19 vide fig. XIII, -8

Long. corp. mm 7, lat, 37, long. antennarum 1o, pedum
paris decimi 2°35.

Habitat. India: Sadiva (N.E. Assam * Abot Expedition, xi-

THIT).

-

i

L
/1 ¢

-
Mo
£

Fro. XIL—Apiomeris (fvle ::-gfrlmrr:u ST E AT,

1. antenna; 2. trund dimidivm tergitum primum et secunduom Iulcmllter
externe inspecta; 3. pesparis decimi; 4. maris pedes paris t7%; 3. maris pes
paris 187 ; 6. maris pedes paris 19f cum sterno antice inspecti ; 7. maris pes
paris 19f postice inspectns, .

Qbservatio. Species haecad A. (Hyl.) siamensis, Silv., proxima
est et ab eadem colore, antennarum articuli sexti forma, nec non

maris pedibus paris 17* et 19’ bene distincta est.

Apiomeris (Hyleoglomeris) electa, sp. n.

Corpus nigrescens trunci tergito secundo maculis duabus sub-
medianis posticis nigrescentibus cremeo, tergitis 2-10 macula me-



e

120 Records of the Indian Museum. [Vor., X111, a

gliana obtriangulas cremea in segmento quinto majore, a segmento
sexto gradstim minore et macula sublaterali transversa, subpostica
cremea instructis, tergito ultimo *macula mediana magna trape-
zoidea cremea, faciei parte inferiore, ventre et pedum articulis

I-2 cremeis, antennis nigrescentibus, paratergitis et pedum arti-
culis 3-6 fuscis. * . .

Caput media fronte convexiuscula postice vix carinata, ocults *®
ocellis 7 + 1 compositis, antennis (Fig. XIV, 1) articulo sexto 13
longiore quam latiore.
L]
L]

/l

Fia, X1 —dgiomerts (Hyleoglomerisi venustula.

. . - - - v " t
. antenna; 2. trunei dimidium tergitum primum et secundom lateraliter

inspecta; 3 pes paris decimi: 4. maris pedes paris 17; 5. maris pes paris 18 ;
1. mMAaris pes paris 19 cum sterno antice mspectus; 7. maris pes paria g Postice
ingpectus; & apex processi laterali sterni inter pedes paris tg.

_ Truncus. Tergitum primum (Fig. XIV, 2) area mediana
striis tribus lateraliter continuantibus, margine antico sublaterali
perlate rotundato, lamina laterali minima, area postlaminari con-
vexiuscula striis 8, quarum postica brevissima est. Tergitum N

secundum lateribus angustatis, stria postmarginali et stria alia Y
EHEEETB nstructis; tergitum ultimum margine postico late rotun-
ato.
-
< -
L] & .
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Pedes (Fig, XIV, 3) articuli primi angulo infero externo exciso,
,articuli sexti spinis vide figuram. .
Long. corp. mm, 76, lat. ¥'8, long. antennarum 1-82, pedum
paris decimi 2-1o.
Habilat. India: Ghumti, Darjiling distr., 1500-5000 ft. (Car-
nifchac! legit). . 2
*e  Observalio. Species haec ad A. (Hyl.) siamensis proxima est
et ab eadem colore et praesertim antennarum articulo sexto lon-
giore et minus lato facile distinguenda: ab A. (Hyl). venustula
etiam colore, trunei tergiti primi margine sublaterali latiore rotun-
dato distincta est, .

Apiomeris (Hyleoglomeris) modesta, sp. n.

Corpus nigrescens facie, tergitorum fascia mediana longitudi-
nali in segmento singulo antice et in sezmento ultimo postice etiam

i, NIV —Apiomeris (fyleoglomeris) efecta.
1. antenna; 2. trumei dimidium tergitum primum et secnodum lateraliter
inspecta; 3. pes paris deciini,

dilatata, macula sublaterali transverse subovali et marginibus
posticis et inferis flavo-stramineis, colli parte mediana late favo-
marmorata, ventre pedibusque etiam flavo-stramineis.

Caput ocellis 4 4+ 1, antennis (Fig. XV, 1) articulo sexto
¢. 1f3 longiore quam latiore.

Truncus. Tergitum primum (Fig XV, z) area mediana strils
5 lateraliter continuantibus, lamina laterali latiuscula, area postla-
minari parum convexa striis 7-8, quarum 5 supra continuant.
Tergitum secundum lateribus angustatis rotundatis, stria post-
marginali una abbreviata et stria integra instructis; tergita cetera
angulo postico rotundato in segmentis IX-X subacuto; tergitum
ultimum margine postico late rotundato.

Pedes (Fig. XV, 3) articuli primi angulo infero laterali obtuso,
articuli sexti spinis vide figuram.
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+ o Pedes pari® 17', 18" et 19’ vide fig. XV, j-0.

Long. Lorp. mm. 6, lat. 3, |png. antennarum 1°56, pedunt »

« paris decimi 1°70.

Habitat. Tndin: Kobo, 4o0 [t. (Abor ‘Expedition, xi—xii-
LGt = " -

Observatio. Species hace ab A. (Hyl.) venusinla colore, trunei
tergiti primi strinrum noumero, ejusdem lamina antica ]ﬂlim'u','
maris pedum paris 177 articuli primi lamina infera majore et inter
pedes paris o' sterni processuum lateralium forma, pedum paris

£ \'\‘ ¥
Ty .|"I
2

1 |

|' Elr. .-\ "'lu—:ll-'u l||'|.'|'i"l'¢ | j'l.ll:l'.'l.\,'ur‘_:'|'ll.|_|'| 15 I|_'|l|.|'.: o '

L antenma; 2, trunci dimidium tergitum primum et secundmn lateraliter
ill'.:jﬂ-'f-'lill 3. pos paris decimi; 4. maris pedes paris 1;.14.; 5. maris pes paris
174 magis ampliatus; 6. maris pedes paris 18, 7. maris pes paris 167 cutn sterno
antice mspectus; 8, maris pes paris 10t postice inspectus ; ¢, sterni inter pedes
paris 19° processus lateralis.

1g° articuli secundi processu postico simplici et articulo quarto
magis elongato distinctissima est.

Apiomeris (Hyleoglomeris) jacobsoni, sp. n.

Corpus fuscum, tergitorum margine postico, ventre pedi-
busque isabellinis,

Caput media fronte convexiuscula postice vix carinata, oculis
ocellis 641 compositis, antennis (Fig. XVI, 1) articulo sexto 1/3
longiore quam ad apicem latiore,

Truncus. Tergitum primum (Fig. XVI, 2) area mediana
striis superis 4 lateraliter continuantibus, margine antico subla-
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terali latissime rotundato, lamina antica parmm lata, subiplana,
« Area postlaminari 00111.-'1.*51115':}:]:-. striis 1o instructee ‘Tergitum
secundum lateribus angustatis ¢t ut eadem tergitoruin sequentivm
. Ppraeter striam postmarginalem stria alia instructis ;  tergitum .
ultimum margine postico late rotundato.
Pedes (Fig. XVI, 3) articuli primi angtlo infero externo exciso
" totundato, articuli sexti spinis vide Aguram.
o Pedes paris 17', 18 et 19’ vide fig. XVI, 4-7.
Long, corp. mm, 6, lat. 3: long. antennarum 1°36, pedum
paris decimi 182,

i

Fig, XV 1L.—dpionieris (Hyleoglomeris) _,l.ﬂ:'l'cla.ﬂun'f...

1, antenna; 2. trunci dimidiom tergitum primum et secundom lateraliter
inspecta; 3. pes paris decimi; . maris pedes paris 17%; 5. maris pedes paris
Iﬁ‘:: . maris pedes paris 198 cnm sterno autice inspecti; 7. maris pes paris
19¢ postice inspectus,

Halitat. Java: Nongkodjadjar (E. [acobson legit). :

Observatio. Species haec ad A. (Hyl.) modesia, Silv,, proxima
est et colore, ocellorum numero, nec non pedum paris 17° articuli
primi forma facile distinguenda est.

Apiomeris (Hyleoglomeris) modiglianii (Silv.).
Crlomeris modigtianti, Silvestri, dnn. Mus. Genova (2) XIV, p. 720 (1805

Corpus flavum tergitis 3° et 4° macula singula mediana, lata
nigra signatis (an semper? vel conservationis haud optim ae
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causa ? exempla wpica in 1894 descripta corpore, ut seripsi, colore
affecto, in *1g15 valde diverse colorata sunt: exemplum alterum,
corpore ochraceo toto, antennis fﬁscis, exemplium altertm corpore
ochraceo tergitis 3° et 4° macula nigra latiore tergita tota lere .
gccupante, in medio dorso interrupta).

Caput ocelliS 64", antennis (Fig. XVIL, 1) articulo sexto ¢.
1/3 longiore quam latiore. o

Truncus. Tergitum primum area mediana striis tribus superis
lateraliter continuantibus, angulo antico sublaterali latc rotundato,

e e

-

. 0 S

e
Fro. XVIL.—Ap omeris (Hyleoglomeris) modiglianii.
i. antenna: 2. pes paris decimi; 3. maris pedes paris 176; 4. maris pes

paris 18%; 5. maris pedes puaris 1gf cam sterno antiee insgpecti; 6. maris pes
paris 19! postice inspectus,

lgmina laterali perparva, area postlaminari convexiuscula striis
8-g instructa. Tergitum secundum lateribus angustatis, praeter
striam postmarginalem stria alia instructis, tergita cetera praeter
striam postmarginalem stria alia integra et a quinto etiam stria
breviore instructa, angulo antico rotundato, postico subrecto, in
corporis parte posteriore parum acuto; tergitum ultimum margine
postico medio vix sinuato.

Pedes (Fig. XVII, 2) articuli primi angulo infero externo
obtuso, articuli sexti spinis vide figuranm.

o Feminae similis.
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3 Pedes paris 17° , 18 et 19° vide fig. XVIIp 3-6. >
Long, corp. mm. 8, lat. 55, long. antenuarum %62, pedum

-
paris decimi 2'28.
Nias: Lelemboli (Mus. Genova).

Habitat.

R S S
=t} | e
-1

k)

-

N e
: Frt, XV1IL—Apiomeris (Mpleoglonerish formosi.
t, antenna; 2. pes paris decimi; 3. maris pedes paris 177: 4. maris pedes
paris 18%0 5. maris pedes paris 1gf cum sterno antice inspecti; 6. maris - pes
paris 1g' postice inspectus ; 7. maris sterni inter pedes paris 19° processus lateralis,

Apiomeris (Hyleoglomeris) formosa, Silv.
Grlomerss formosza, Silvestri, A, Mus. Genova (2) XTIV, p. 720 (1365},

Corpus nigrescens, colli margine postico, trunci tergito primo

toto, tergiti ultimi macula mediana postica latiore ochraceis, tergi-
L]
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dorum ceterorume margine postico umbrinoe, ventre pedibusque
pallide pmbrinis. .
Caput ocellis 641, antmm’-‘-h g, XVIII, 1) articulo sexto ¢,
I/3 longiore quam latiore. 5
Truncus, hn,lil.sm primum area mediana striis 4 lateraliter
continuantibus, Angulb antico sublaterali latissime rotundato, la-
mina laterali minima, aiea postlaminart convexiuscula, r,t;[:-.. 5=

FiG. xlx.—.'jpi'umfﬂ'.-: [,.’f_vfﬂ,é'rfprne”'jj rh':_-g'm;;'cnfm-,
1. antenna; 2. peés paris decimi; 3. maris pes pars 17%: 4. maris pes
paris 1'?3' 5. maris pedes paris 1gf cum sterno antice mz‘rptcu 6. maris pes
pd'ns 15" postice inspectns; 7. maris sterni inter pedes paris 15¢ processus later-

instructa. Tergitum secundum lateribus aliquantum angustatis
praeter striam postmarginalem stria alia instructis; tergita cetera
praeter striam postmarginalem stria alia integra et stria brevis.
snna instructa, angulo antico rotundato, postico a tergito 8% ad

"M parum acuto. Tergitum ultimum margine postico medio
pauHum sinuato.
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Pedes (Fig, XVIIL, 2) articuli pring angwlo infero externo,
LObtuse, articuli sexti spinis vide figuram,

o Tergitum ultimum :n;u‘?_:iuu postico  partm magis quam
. idem feminae sinuato.

s

Fig, XX.—Apiomeris ( Hyleaglomeris) becearii. .
1. antenna; & pes paris decimi; 3. maris pes paris 178; 4. maris pes
paris 187; 5. maris pedes paris 19* cum sterno antice inspeeti; 6. maris pes
paris Lgf postice inspectus; 7. maris sterni inter pedes paris 1:4;,||f processus later-
alis,

Pedes paris 17°, 18' et 19° vide fig. XVIII, 3-7.
Long. corp. mm. 1o, lat, 4'2, long. antennarum 195, pedum
paris decimi 2'73.
abifat. Sumatra: Benkoelen (Mus, Genova).
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F Apiomerés (Hyleoglomeris) diversicolor (Silv.).

Glomerss diversivolor, Silvestry Ann. Mus. Gewova (2) X1V, p. 722
. L1505).

Corpus subtestaceum, tergitorum margine postico et parte®
laterali infera, amtennis, ventre pedibusque suberemeis, A

Caput media fronte convexiuscula postice vix carinata, oculis =
ocellis 84-1 compositis, antennis (Fig. XIX | 1) articulo sexto fere
duplo longiore quam latiore.

Truncus. Tergitum primum area mediana striis 1o superis

e

’r—l.-

“‘x\

‘Fie. XX L—Apiomeris (Apheromeris) partialis.

1. antenna; 2. tronci dimidivm tergitum primum et 3. tergitum secundum
lateraliter inspecta ; 4. pes parisdecimi; 5. ejusdem articnli primus et secundus ;
6. ejusdem Pars apicalis: ;. maris pedes paris 177; 8 maris pedes paris 1873
0. MAris pes paris [9" cum sterno antice inspectus; 1o, maris pes paris :gl' postice

inspectus; 11, maris sterni inter pedes paris 19* processus lateralis.
Litterac ut in fig. VI, pag. 113,

lateraliter continuantibus, angulo antico sublaterali late rotundato,
lamina laterali perparva, area postlaminari convexiuscula striis
11-12 instructa, Tergitum secundum lateribus angustatis, praeter
strianm postmarginalem, stria alia instructis; tergita cetera angulo
postico in medio corpore subrecto, in corporis parte postica acute
parum producto, facie laterali infera striis duabus instructa.
Tergitum ultimum margine infero medio vix sinuato.

Pedes (Fig. XIX, 2) articuli primi angulo externo plus mi-

nusve acute infra aliquantum producto, articuli sexti spinis vide
figuram,




e

1917 ] F. Sivestri @ Orviental Diplopoda Oniscomorpha. 129

o Pedes paris 17, 18' et 19" vide fig. XIX e3-7.
E Long. corp. mm. I4, lat. 6, iuug antennarum 3, pedum ]31?1‘1
decimi 4.

Habital. Sumatra: Si-Rambé (Mus. Genova).

Observatip. Species haec inter ceteras mihi notas pedum arti-
culi primi angulo externo acute producto distincti%sima est.

Apiomeris (Hyleoglomeris) beccarii, sp. n

o Corpus nigrescens tergitorum margine postico anguste,
eorumdem parte infera spatio fere mm. 1 aequante, antennis, ventre
pedibusque pallide fsabellinis,

Fig, XXIl.—Apiomeris (! Apheromeris) tofalis,

1. antenna; 2, trunci dimidium tergitom primum et 3. tergitum secundum
lateraliter inspecta ; 4. pesparis decimi; 5. ejusdem articuli primns et secundus ;
6. ejusdem pars apicalis. %

Caput media fronte postice paullum carinata inter antenngs
convexiuscula, oculis ocellis 741, antennis (Fig. XX, 1) articulo
sexto parum minus quam duplo longiore quam latiore.

Collum pone marginem anticum striis transversis consuetis
duabus et stria alia transversali profunda lateraliter hifurcata in-
structum,

Truncus. Tergitum primum area mediana striis 5 superis
lateraliter continuantibus, angulo antico sublaterali late rotundatn,
lamina laterali perparva, area postlaminari convexiuscula striis g
instructa. Tergitum secundum lateribus angustatis, praeter striam



-
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. tergita cetera lateribus gra-

datim latioribus et angulo postico sradatim a forma rotundata ag

rectam et in corporis partem (osteriorem ad acutam evoluto

Tergitum ultimum margine postico medio vix sinuato. A
Pedes (Fig. XX, 2) articuli primi latere externo subrecto,

parum rotundath, articuli sexti spinis vide figuram. .
Pedes paris 17, 18 et 10: vide fig. XX, 32 NP
Long. corp. mm. 12, lat. 56, long. antennarum 32, pedum

paris decimi 3°8.

Sumatra: Mt Singalan (Mus, Genoval:

Species haec ad A, (Hyl.) diversicolor, Silv., proxi-

. postmarginalem gtria alia instructis ;

-

L]

f
Fio. XXI.—dpgiomeris (! dplievomeris) parvella

1. antenna; 2. pes paris decimi. |
& .
* b
!

ma est, sed pedum articuli primi angulo externo subrecto et tergiti
primi striis minus numerosis facile distinguenda est; ad 4. (Hyl.) ¥
albicornis (Poe.) secundum ejusdem descriptionem proxima videtur,

sed ad veram differentiam vel identitatem statuendam exempla |
typica comparanda sunt. |

Subgen. Apheromeris, nov.

Mas. ' Pedes paris 18 articulo primo ab opposito sejuncto; ¥
pedes paris 19 4-articulati, articulis omnibus distinctis, articulis
2-3 tantum processu carnoso postico interno instructis,
w
-
L] b .
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Apiomeris (Apheromeris) partialis® sp. n. .

L
Corpus atrum lateribus parfm pallidioribus, dorso a tergito
,quinto ad decimum macula parva mediana postica ochiroleuca,
tergito ultimo immaculato, ventre pedibusque alutaceis.
Caput ocellis 741, antenms (Fig. XXIy 1) articulo sexto c.
* dawplo longiore quam latiore,
Truncus. Tergitum primum (Fig, XXI, 2] area mediana
striis 3-4 lateraliter continuantibus, lamina laterali perparva, area

Fra, BXIV.—idpiameris {15 infuscata,

3, marls pedes paris 18F & 4. mards
I P '

. 1. antenna; 2. maris pedes paris 177 ;
5 tidem postice inspecti.

pedes paris 19° cum sterno antice inspecti ;
Litterae ot in fg. VI, pag. 113,

L]
postlaminari convexiuscula striis 7-9 instructa, quarum 3-4 supra
continuant. Tergitum secundum (Fig. XXI, 3), ut tergita sequen-
tia, lateribus praeter striamn abbreviatam stria una instructis.

Tergitum ultimum postice late rotundatum,
Pedes articuli primi angulo infero externo (Fig. XXI, 5) late

X rotundato, infra vix producto, articuli sexti spinis vide figz. XXI,
& 4, ungue terminali (Fig. XXI, 6) longo, attenuato.
o Pedes paris 17°, 18’ et 19’ vide fig, NXI, 7-11.
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Long. corp. gnm. 1I°5, lat, 6, long. antennarum 3, pedum

"paris decigi 390.
Habitat. Java: Pengalengaff, Exempla duo ¢ 9 ex Gedé -
*  cum exemplis ex Pengulengan bene congruunt.

. -
L]
-
- L]
P
]
- Fiche XXV.—Apiomerts | Malayomeris) mariensi.
L. capul pronum; 2. caput supinum, .I-.
Apiomeris (Apheromeris) totalis, sp.n. ;
Corpus atro-nigrescens trunci dorso serie mediana macularum
obtriangularium plus minusve magnis et serie sublaterali macula- i@
rum anticarum transverse ovalium, plus minusve manifestarum,
mellearum ornato, tergito ultimo macula mediana magna subtri-
4
" i §
™ |
] . '
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agularis luride mellea, tergitorum omnium magginibus melleis,
ventre pedibusque articulis 3-6 plus minusve fuscis excaptis rufo- 3
umbrinis. -

x Caput ocellis 741, antennis (Fig. XXII, 1) articulo sexto
paullo magis quam duplo longiore quam latiore.

Truncus Tergitum primum (Fig. XX4I, 2 area mediana
stwis 5 lateraliter continuantibus, lamina laterali perparva, area
postlaminari convexiuscula striis 9-1o instructa, quarum 5 supra
continuant. Tergitum secundum (Fig. XXII, 3) lateribus angus-
tatis et praeter striam postmarginalem striis duabus integris et

Fig., XXV . —Apiomeris | ,]fr:f-.'l POWCFER | e rdenss.

. antenna; 2. trunci dimidinm tergitum primum lateraliter inspectum ;3.
ejusdem pars inferior subtus inspecta; 4. trunci dimidiom tergitum secundum
lateraliter inspectm ;5. feminae tergitum ultimum postice fnspectum;, 0. pues
paris decimi; 7. maris tergitum ultimum postice inspectum; 8. mois pes paris
1707 g, maris pes paris 180 1o maris pes paris 19! cum sterno antice inspectus
11, maris pes paris 190 postice inspectus.

Litterae ut in fig. VI, pag. 113

stria altera abbreviata instructis, tergita cetera lateribus praeter
striam postmarginalem stria una instructis; tergitum ultimum
postice late rotundatum,

Pedes articuli primi (Fig, XXII, 5) angulo infero externo
infra parum rotundatim paullum producto, articuli sexti spinis
vide fig. XXII, 4, ungue terminali (Fig. X XII, 6) robusto brevi.

Mas ignotus.

Long. crop. mm. IT, lat. 5'6, long. antennarum 1°80, pedum
paris decimi 3°75.

Habitaf. Java: Pengalengan.
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Observatio. SHpecies haee ab A. (Aph.) partialis, Silv. colore,
trunct tersiti primi striaram numers, pedun articuli primi angale
externo minus rotundato et ungu® breviore distincta est.

Apiomeris (? Apheromeris) parvella, Silv.

Corpus atrnm, tranei tergiti primi parte antica usgue ad ineit
suram, tergitorum omnium marginibus et tergitorum serie sul-
laterali macularum anticarum melleis, ventre pedibusque alutaceisz.

Lt R -;"-u’."mlf'rm"r.ru.'.‘rr'.~' [ .'H'rr.:'_ﬂ'_'r..

I. capulg pronum ; 2. antenna ; 3. trunei dimidinvm tergitom primuin et se-
endum lateraliter inspecta ;4. trunci tergiti primi pars lateralis subtns inspecta
5. ped paris deeimi ;6. maris pedes paris 17* ;7. maris pes paris 18% ; 8. maris
pedes pars 19° cumaterno anlice inspecti; oo maris pes paris 1gf postice inspec-
tus: 0. maris sterni inter pedes paris 1of pars infera; 11 ejusdem processi
lateralis apex magis ampliatus.

Litterae ntin fig. VI, pag. 113,

Caput ocellis 741, antennis (Fig. XXIII, 1; articulo sexto
fere duplo longiore quam latiore.

Truncus. Tergitum primum area mediana striis 7 lateraliter
continuantibus, lamina laterali antica parva, margine antico sub-
laterali antrorsum late rotundatim parum producto (magis pro-
ducto quam in A. lotalis et A. partialis) area postlaminari striis
I11-12 erebris, quarum 7 supra continuant. Tergitum secundum
lateribus angustatis, praeter striam postmarginalem, striis duabus
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instructum, tergita cetera practer striam postmarginalem stria una.
Jnstructa;: tergitum ultimum pogtic-;- late rotundatum. =
Pedes (Fig. XXIII, 2) angulo infero externo parum obtuso
. Vel vix rotundate articuli sexti spinis vide figuram, angue termi-
nali longo, attenuato.
- Long. crop. mm. O, lat. 3, long, antefnarim r°30, pedum
bAris deeimi 1-So,

e, XX \-l|r.—.ﬁ.:'i'.'|J|,Drr.|r|l.'r.':'.rr'.x HH'JH'fa'.I. V. I|'1-J.".l'|"|.ll'-.'.

1. antenna: 2. trunci tergiti primi pars lateralis externe inspecta; 3. eadem
subtus inspecta; 4. pes paris decimi; 3. maris pedes paris 7' ; 6, maris pedes
. paris 187 ; 7. maris pes paris 19" cum sterno antice inspectus; 3. maris pes paris
1gf postice inspecins; 0. maris sterni inter pedum paris 10' pars infera: B
cjusdem processi lateralis apex magis ampliatus,

Mas ignotus.
Habitat. Java: Gede.
(Mbscrvafio, Species haec ab A. fotalis, Silv. et 4. partialis,
. Silv., magnitudine, colore, truneci tergiti primi margine antico sub-
laterali aliquantum magis producto et striis magis numerosis dis-
tincta est.
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. Hubgen. Apiomeris, O. F. Cook.
. -
Glomeris, Pocock, ex p., Max WeBer's Zool, Ergebit, Retse Nioderl, Ost.-

” P 1L, pe 323 (1304)
-I_Ipum.l(rfj, 0. I, Cook, Brandiio X, P ds { TEipy).

Subgenus hisc characteribus plerlaquc_ ad subgen. Hyleoglomeres
aequale est, differt tergito ultimo 1111rbl!lu postico medio vix simw
ato, maris tergltn ultimo margine postico medio sinuato, pedibus

pans 18" articulo prmu:- cum opposito coalito,

Pedes paris 19° articulis 4 omnibus inter sese distinetis, arti-
culis secundo L“l. tertio processu postico conico <antim instructis,

Fin, XXIX.—Rbepaloneris manacha.
1. antenna; 2. pesparis decimi,

Apiomeris (s.5.) infuscata (Poc.) O. F. Cook.

- ﬁn"un.lrr:':' r'.?.n'}'-.‘r.'-'-:'rr!'l'. E:'tll.l.'l.k. X P .\\[E'I.K "I-I'I-.{‘b(:rt"‘ Zool. -"I'-.‘".l..""'l'- Ktz
Neederl, st-Lud, 111 p. 324, pl. xix, Bg. 1a-10b
{1864 ). |
Apiomeris tufuscata, O, V. Cook, Brandtin X, p. 44 (1306), i
Speciei huius antennam et maris pedes paris 17°, 18 et 19’ 1
vidi et delineo (Fig. XX1IV, 1-5). Pococki descriptio haec est:
Colour.—The upper surface a dark slate grey, the extreme
edges of the tergites paler; in the posterior half of the body there
is a feebly marked pale spot in the middle of the hinder edge of
the tergites; ventral surface pale; legs lightly infuscate.
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Eyes composed of seven ocelli; six in a Mngitudinal series
LAl one external to this series. 2 .
Nuchal plate (1st tergite) marked by two consipicuous arched
» grooves which cross it from corner to corner,
Second dorsal plate marked laterally wifh fram nine to twelve
"a striae, most of which cross the summit of the plate; the rest of
the tergites marked laterally and inferiorly with two or three
striae, All the tergites smooth but marked with exceedingly
small, close-set punctures, :
Anal tergite in_the female convex from side to side, nearly
straight from above downwards: in the male, with the hinder

Fig. XXN.—Rhopalomeris tonkinensis,
L. antenna; 2. trunel tergiti primi pars lateralis externe inspecga; 1. ejus
dem pars inferior subtus inspecta; 4. pe: paris decimi,

* horder emarginate in the middle and with a conspicuous depres-
sion just above the emargination.

. In the male the 17th pair of legs are exceedingly short, the
18th are much longer than the 17th but shorter than the 1gth or
copulatory pair; the coxal lamina is long and piriform, projecti ng
as far as the distal margin of the second segment of the copulatory
feet, with a short and slender process on each side; the first seg-
ment of the copulatory feet is long and bears no process, the

r second is produced posteriorly into a digitiform prolongation, the

X apex of which extends as far as the apex of a similar but much

smaller digitiform prolongation from the third segment, which is

somewhatcompressed ; the distal or fourth segment is spiniform, i.e.
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«stout at the basethen abruptly narrowed, the distal three-fourths

tapering gladually to a point.
. Length 105 mm,

[ =1 B
. w

Subgen. Malayomeris, Verh. .
Malayomeris, Verhoefl, Sits, Rer. (fes. maf, Frevnde 19100, P, 243 et 246,

Caput (Fig. XXV, 1-2) cidem subgen. Hyleoglomeris simile

lwe, NNXXL—~Rhopalomeris {Peplimeriz denmtaiged, NS,

1. antenng: 2. trunel dimidinm tergitum primmm et 3. tergitun secundum
lateraliter inspecta; 4. tergitum ultimuwm postice inspectunm | 5. pes paris decimi ;
6. pedes paris 17%; 7. pes paris 187, 8 pedes paris 19! cum sterno antice in-
specti; g. pesparis1g® postice inspecius;  1o. sterni inter pedes paris 197 process-
ns lateraliz. ;

Litterne ut in g VI, pag. 113,

Feminae tergitum ultimum margine postica medio parum
sinuato instructum.

o Tergitum ultimum margine postico medio quam idem {emi-
nae magis sinuato.

Pedes paris 18° articulo primo cum opposito coalito; pedes
paris 19’ articulo tertio a secundo antice tantum lateraliter sepa-
rato, articulo secundo processu basali et processu apicali internis
latis longis, articulo tertio tuberculo perparvo postico.

Sumatra: Mount Singalang, several specimens. .

|
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Apiomeris (Malayomeris) martenst, 1""'”"1'

Afalavoieris marteast VerhooV™ 87, Ber. Ges wat. Frennde Lot e 244,

1als ix: abb; 5-7.

Corpus totum subochiracenm. Caput ocellis 741, antennis
(Fig. XX VI, 1) articulo sexto parmm magis®*quah duplo longiore
fmam latiore, subtus parum convexo et supra parum concavoe,
articulo septimo brevi.

b

Fro., XXXIL—Hyperglomeis {amellosa. .
I, caput pronum ; 2. caput supinuin.

Truncus, Tergitum primum (Fig. XXVI, 2-3) area mediana
supera striis 6 lateraliter continuantibus, margine antico sublate-
rali late rotundato, lamina antica parva area postlaminari striis g-
10; tergitum secundum (Fig. XXVI, 4) lateribus angustatis stria
una integra instructis; tergitum ultimum (Fig. XXVI, 5) margine
postico medio parum sinuato.
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+  Pedes (Fig. 2XVI, 6) articuli primi angulo infero externo
obtuso, artfeuli sexti spinis vide fgaram. .

Long. corp. mm. 17, lat. &, long. antennarum 44, pedum
paris decimi 4°0.

o Tergitum yltimum (Fig. XXVI, 7) margine postico medio
quam idem feminae magis sinuato et ad sinum latera aliqguantum
producto. 3

Pedes paris 17°, 18" et 19' vide kg, XXVI, 8-11.

Habital, Sumatra: Kepatiang (Mus. Berlin).

Fro, XXXIL—Fvaeipfenerrs Tamiellos g
1. antenna; 2o trunel dimidinm tergitum primnm et 3. tergitun secundum
lateraliter inspecta; 4. pes paris decimi; 5. maris pedes paris 17¥ 6, maris
pedes paris 180 ; 7. maris pes paris 19¢ com sterno antice inspectus: #, iaris
pedis paris 1g¥ articuli 2-4 antice iuspecti: o. lidem postice inspecti; 100 sterni
inter pedes p#ris 198 processus lateralis,
Litterae ut in fg. VI, pag, 111,

Gen, Rhopalomeris, Verh,

{rlowrerrs, Pocock, _I:rHI'IF'Il'. Linn, Noe. XX, Pi 200 0S8 00 8 fdame, Ann,
_ : Mg, Genova (2] X, p. 385 (t8go).

Khopalomeris, Nerhooft, drchiv f Naturg, LXX1, po 188 (igon): ddei,

Sefz. Bep. Gege mat, Frevmde 1o1o, p. 241, al, ix, abb. §-0.

Characteres feminae (saltem exteriores) generis huius eisdem

gen. A promeris, O, F. Cook aequales sunt antennarum forma ex-

cepta, quae apicem latiorem habent et conis sensitivis numerosis

instructum. Mares pedibus parium 17', 18' ad eosdem subgen.

Hyleoglomeris, Verh. aequales sunt, pedibus paris 19" aequales vel
processibus diversi et ad subgenera duo referendi sant:




.
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- .
L]
"
1917, F. SiLvester @ Oriental Diplopoda Oniscomorpha I4r
. Pedes |1.'1ri'~ ur" ul in .‘_."'r'ull.'r.rr':- i .‘_;u!n_;:'r'l L] ~
A yleaglomeriz) conformati Subpen, Khopammerts, Verh.
- Uvpus: 8, coradfes (Pocock).
. i, Pedes pads wgarticnlo primo [ArOeess -
. cali interno breve comico, articalo seean-
o Processil [t'i;‘lr'l;_;lll.'l.ll |:|1|-I|1 (LR L R T
& articulo Lergio Prisicss=n |'h1l-li| o birevi an L] L]
By CLERTTHITES Subigen, Peplemeris, nov,
Pypin= Peploweris  frnt-
L LA
.
-
"

Fue, NANIN . —finoglomeris divapila,
EYH I. l':IT:I'I‘Il ‘Flrl . 2. l':lp"" ;-ll]'lill.'l.‘l]ﬂ._




L]
. L]
1)z Records of the Indian Musenm [Vor. XIII,
. ” thpalameris (5.5.) carnifex (Poec.).

tilomeris carnifex, Pocock, Foewra®hinn, Soc. XX, pp. 2o er 300 (1857 *
Fiem, Avn. Mus. Gewrora (21 X, pa 385 01800,

Corpus atrum capitis facie testaceo aliquantum maculata, colli
margine laterali & parte postica, trunci tergitornm margine postico,
linea mediana et parte infera laterali, tergiti ultimi parte postiea
rubescentibus, antennis fuscis, ventre pedibusque testaceis.

Caput ocellis 541, antennis (Fig XXNTI, 2) articulo.sexto ¢

-
" - I -
Fa e i b i 5'
._.- b £ . {
-4, ¥ ; - =
?_ -IN o 5 3 : @ ; :{ i
1 ."\ LT
i £ -
| i 5
!
_ e
& ." ;l "I | . — .
e i, / ‘
] A,
[-1 -
' 3 1 w
"i g 11 1 W i ,
1“ ; o= 5 5 i il ]
- A i 3 ,._'.r' ?
P T 5\
e | f
H!wl 3 ] 4 R . — i
5 ! i} »
\ By [
.ﬂ‘ { g
i B — L

Fia. XXXV, —n"-'r.-.'u';"r'd.'.'.'-'. 5 dli e,

1. antenna ; 2. trunci fergiti primi pars inferior a facie laterall inspecta; 3.
trunci tergiti primi pars lateralis a, facie antica-inferiore (haud interna) inspecta ;
4. pes pans decimi; 5. pedes paris decimi primi, quarum alter articuli primi an-
gulo externo nomalo ;6. maris pedes paris 17 ;7. maris pedes paris 187 : 3,
maris pes paris 19° cum- sterno antice inspecti; ©. maris pes paris 19f postice
inspectus; 1o, maris pedis pars 1of artieuli tertius et quarius postice inspecti
magis ampliati; 11. maris sterni inter pedes paris ]l:']:. processus lnteralis,

1/3 longiore quam ad apicem latiore, apice quam basis magis
qhlam duplo latiore, articulo septimo hrevissimo, lato, conis sen-
sitivis apicalibus numerosis brevibus. Collum pone marginem
anticum striis duabus transversis instructum.

Truncus. Tergitum primum (Fig. XXVII, 3-4) area mediana
antica striis tribus anticis abbreviatis et striis aliis 67 superis, latera-
liter continuantibus, lamina antica perparva, area postlaminari striis
9. Tergitum secundum lateribus angustatis praeter striam post-
marginalem striis duabus abbreviatis et duabus integris instructis ;
tergita cetera lateribus striis duabus integris et tergitorum antico-
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rum etiam stria nonnulla abbreviata instructa; dergitum ultimum,
Jrostice late rotundatum, .
Pedes (Fig. XX VII, 5) artifuli primi angulo externo obtuse,
, articuli sexti spinis vide figuram.
o Tergitum ultimum margine infero vix sinuato,
. Pedes paris 17°, 18' et 19’ vide fig. XXVII, b1,

» . ¥
* Long. corp. mm. tb, lat. 3, long. antennarum 450, pedum
paris decimi 5°30.
Halitat. Tenassefim: Malwoon (Fea) et Tenasserim aunsfr.
(Cates).
-
Rhopalomeris (s.5.) carnifex (Poc.} var. pallida, Poc.
f;n"nl-'-j:'n"."'h.-.'-.'."..'.:-.l'.n'.l v pad i, I:'\.ll..'.'!\._'-' wwir. L Socc 2ol . XX 1, PP 2
quny, pl, xxiv, figs, 7, 7i0 (1887 ).
Khopalomeris bicolor, Vrhootf, el Vatnrg, LXXIL p. 189 (1900
(e Glomeris bicotor, Wood); M. Nits, Ber. Ges
T | e 1010, .r. 241, tal. 1%, abb. S-0

Corpus atrum, capitis faciei maculis monnullis, colli margine
laterali et postico, truneci tergitorwun margine postico, linea media-
11a et parte infera laterali, tergiti ultimi parte postica ochraceis,

" antenniz nigrescentibus, ventre pedibusque subochraceis.

Caput ocellis 841, antennis (Fig. XXVIII, 1) articulo sexto
aliquantum minus quam 1/3 longiore quam ad apicem latigre,
apice quam hasis magis quam duplo latiore, articulo septimo bre-
vissimo lato, conis senzitivis apicalibus numernsis brevibus.

Truncus, Tergitum primum (Fig. XX VIII, 2-3) area mediana
striis superis 5 lateraliter continuantibgs, lamina antica perparva,
area postlaminari striis 7. Tergitum secundum lateribus angus-
tatis praeter striam postinarginalem striis duabus abbreviatis et
duabus integris instructum; tergita cetera lateribus striis 3-5 par-
tim abbreviatis instructa; tergitum ultimum postice late rotun-
datum.

Pedes (Fig. XX VIII, 4) articuli primi angulo externo obtuso,
articuli sexti spinis vide figuram,

o Tergitum ultimum margine infero vix sinuato.

Pedes paris 17, 18' et 19" vide fig. XXVIII, 5-10.

Long. corp. mm. 16, lat. 8, long. antennarum 4'5, pedum

«+ paris decimi 5°30. !

Habitat. Mercui Archipelago: Ins. Elphinstone: Malacca:

Ins. Salanga.

Rhopalomeris (s.5.) monacha, sp. n.

Caput, collum, trunei tergitum primum ochracea, tergita
cetera nigrescentia, fascia mediana longitudinali ocliracea, mar-
ginibus anguste ochraceis, tergito ultimo fascia mediana longitu-

/ dinali lata ochracea, ventre pedibusque pallide ochraceis.
‘ Caput ocellis in oculo altero 941, in oculo altero 1141, an-
tennis (Fig. XXIX | 1) articulo sexto ¢, 2/7 longiore quam latiore,
articulo septimo.breviore, conis sensitivis apicalibus numerosis.



144 Recovds of the Tudian Musewent, [¥or: XTIIL;

. Truncus. Tergitum primum area antica mediana striissuperis
5 lateraliter continuantibus, laming laterali perparva, area postla-.
minari striis g, quarum 5 supra continuant, Tergitum cetera later-
aliter striis 3-4 instructa. Tergitum ultimum postice late rotun-
datum,

Pedes (Fig, "XXIX, 2) articuli primi angulo infero externo
nbtuso, articull sexti spinis vide ficuram. .

Long. corp mm. 12, lat. &, long. antennarum 2948, pedum
paris deecimi 3-40.

3 notus.
Malay Peninsula: Peral: (Mus. Rerlin),

fo. * Species haec a R. carnifex v, pallida (Poe.) saltem
colore et antennarum forma distincta est.

s
iseraal

v " - x
Rhopalomeris (s.5.) tonkinensis, sp. u.

Corpus nigruin colli r‘llﬂ,[’f_{il]q: postico, trunci tergiti primi mar-
zinibus omnuibus, tergitarum sequentivm margine antico et postico
sat angunste et in medio dorso breviter angulatim, macula trans-
versali antica nigro marmorata, et parte laterali spatio latinsculo
ochroleucis, tergiti ultimi margine postico parum late ochroleuco,
antennis, praeter dimidiam partem distalem articuli sexti gradatim
magis infuscatam, ochroleucis, ventre pedibusque ochroleucis.

Caput ocellis 841, antennis (Fig. XXX, 1) articulo sexto
duplo longiore quam latiore, articulo septimo breviare, conis sen-
sitivis apicalibus numerosis.  Collum pone marginem anticum
lineis duabus transversis pargllelis instructum.

Truncus. Tergitum primum (Fig, XXX, 2-3) area antica
mediana striis tribus abbreviatis marginalibus et striis alis 4 la-
teraliter continuantibus, lamina laterali perparva, area postlamis
nari convexiuscula striis 7 instrueta. Sezmentum secundum late-
ribus aliquantum angustatis, praeter striam postmarginalem striis
dueabus instructis; segmenta sequentia lateribus ut eadem tergiti
secundi striata angulo antico rotundato, angulo postico gradatim
rotundato subrecto et in segmentis VII[-X acuto; tergitum ul-
timum margine postico latissime rotundato medio vix sinuato,
lateribus interne haud carinatis.

Pedes (Fig. XXX, 4) articuli primi angulo infero externo
parum acute vel subacate (interdum anormaliter rotundatim) infra
aliguantum producto, spinis vide figuram.

Long. corp. mm, 20, lat. 11, long. antennarum 35, pedum
paris decimi 65,

Habitat. Tonkin: Montes Mauson, 2-3000 ft. alt, sfm.

(bservalio. Species haec magnitudine et colore et antenna-
rum forma a Rhopalomeris carnifex, Poc, distineta est.

Subgen. Peplomeris, nov.

Caput quam collum haud latius, antennis articulo septimo
brevi, subcirculari, conis sensitivis apicalibus sat numerosis in-
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structis. Collum pone marginem anticum strims transversalibus.
«iuabus instructum. .
Truncus, Tergitum |:L1tu||1]1 et secundum ut in gen. Apic-
o Heris; tergitum ultimum margine postico medio paullum sinuato
instructum et b'LH'IT{I sinm lll'l.lIU intum ii\.i*lk""‘-ll“l

Pedes paris 17° et 18° quam ceter mindres, articulo primo ab
apposito sejuncto; pedes paris II-.I g-articulati, articulo primo
pProcessi .1p|1,;r,11 interno brevi conico, articulo secundo processu
triangulari postico interno, articulo tertio processu postico brevi
instructis.

T}'pus P{,‘[‘J!I:‘hul’f\ detii FIERT Y ret, sP. 1,

Observatfo. Subgenus hoc a Rhopalonieris (s 5.) maris tergiti
ultimi forma qiec non ejusdem pedibus paris 10° facile distinguen-
duom est. .

Peplomeris demangei, sp. n.

o L.Dr]rus fuscum colli margine postico et trunei tergitorum
omnium margine postico, margine laterali Tnfero, tergitorum i-1o
macula mediana postica triangulari et macula submediana antiea,
tergiti ultimi macula mediana postica isabellinis, ventre pedibus-
que etiam isabellinis.

Caput media fronte convexiuscula postice vix carinata, n_ul'n-
ocellis 741 cotnpositis, antennis (Fiz. XXXI, 1) -.hL'l(_‘Ll;LI sexto
apicem versus gradatim parum latiore, duplo longiore quam la-
tiore, articulo septimo brevissimo, conis sensitivis apicalibus sat
numerosis (c. 15) et sat longis. Collum pone marginem anticum
striis transversis duabus instructum. *

Truncus. Tergitum primum (Fig. XXXI, 2} area mediana
antica striis tribus anticis abbreviatis et striis aliis 748 superis
lateraliter continuantibus vel nonnullis posticis inter sese conflu-
entibus, margine antico sublaterali late rotundato, lamina antica
perparva, area postlamimari convexiuscula striis S-g instructa.
Tergitum secundum (Fiz. XXXI, 3) et tergita sequentia lateribus
angustatis, praeter striam postmarginalem, striis duabus aliis ab-
breviatis vel integris instructis; tergitum sextum angflo postico
subrecto; tergita cetera angulo postico parum subacute producto ;
tergitum ultimum (Fig. XXXI, 4) parum longe a basi transverse de-
pressum, margine infero medium paullum sinuato, ad: (i latera ro-
tundatim paullum pmducm et supra sinum aliquantum depressum.

Pedes (Fig. XXXI, 5) articuli primi angulo infero laterali
nhtuso rutundntu, articuli sexti spinis vide figuram. .

Pedes paris 17°, 18° et 19’ vide fig. XXXI, 6-10.

Long. corp. mm. 11, lat. 5, long. antennarum 2'5, pedum
paris decimi 3°5.

Habital. Tonkin: Hanoi (v. Demange legit).

Gen. Hyperglomeris, nov.

Caput (Fig. XXXII, r-2) quam collum parum latius, epi-
cranio lateraliter mandibularum stipites spatio sat magno superante,
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poulis ocellorum serie arcuata et ocello alio compositis, Tombsvaryi
organum ene evolutum, antennis conis sensitivis apicalibus 4.
instructis.  Collum pone marginem anticum striis tribus parallelis
et aliis minoribns exaratum.

Truncus. Tergitum primum incisura postico-laterali modice
profunda ita ut pars praeincisuralis quam supraincisuralis longior s
sit, superficie praeincisurali striis numerosis exarata, lamina antica’
fere ut superficies cetera subperpendiculari {(haud introrsum ver-
geyite); tergitum secundum lateribus modice angustatis, rotunda-
tis stria integra instructis; tergitum ultimum margine postico late
rotundato, lateribus interne parum supra basim carinatis

o Tergituih ultimuum margine postico medio vix sinuato.

Pedes paris 17° et 18" 5-articulati, articulo primo ab opposito
sejuncto; pedes paris 19° g-articulati, articulo primo processu sub-
conico apicali, antico interno, articulo sécundo pro processu apicali
antico interno tantum seta bLrevi instructo et processu postico
interno longno, articulo tertio processn apicali postico intertio et .
processit postico brevibiis,

Typus: Heperglomeris lamellosa, sp. n.

Olservatio.  Genus hoc ab A piomeris, O, F. Cook, colli ét trunci
tergiti primi striis magis numerosis, tergiti primi lamella magis
evoluta et praesertim capite latiore et tergitum ultimum interne
latéraliter carinatum distinctissimum est.

Hyperglomeris lamellosa, sp. n.

Corpus nigrescens, colli margine postico, trunci tergiti primi
marginibus antico laterali & laterali spatio latiusculo, margine
postico spatio angustiore, tergitorum sequentium margine postico
spatio angustiore et parte laterali inferiore spatio latiusculo och-
roleucis nee non tergitis II-X macula antica sublaterali brunnea
nigro marmorata plus minusve manifesta, antennis atris, ventre
pedibusque plus minusve pallide ochroleiicis.

Caput ocellis 841, antennis (Fig. X XXIII, 1) elongatis, arti-
culo sexto parum magis quam duplo longiore quam latiore, articulo
septimo brévi, conis sensitivis apicalibus 4. Collum striis tribus
transversis parallelis integris et pone has stria alia transversa inte-
gra vel subintegra et striis aliis minoribus abbreviatis irregularibus
fere usque ad marginem posticam instructum,

Truncus, Tergitum primum (Fig. XXXIII, 2) area mediana
antica striis abbreviatis 3 et striis aliis numerosis crebris trans- *
versis usque fere ad medium segmentum pertinentibus, anticis 4-

5 integris, ceteris plus minusve divisis et gradatim minus profundis,
lamina antica laterali magna (majore quam in Glomeridarum
speciebus hucusque mihi notis) aliquantum concava, margine late
rotundato et extrorsum parum vergente, area postlaminari parumn
convexa striis ¢. 12-15 instructa. Tergitum secundum (Fig. *\y_
NXXIII, 3) lateribus angustatis praeter striam postmarginalem
striis aliis duabus, infra et prassertim postice in striis minoribus
divisis, media superficie dorsuali postica vix carinata, tergita

f
|
L



¥ .

gi7.]  F. Suvistet: Oriental Diplopoda Ctatscomorpha, I47

vetera medio dorso vix carinulato, striis securslo similia, angula
.antico laterali rotundato, postico subacuto, cradatin® retrorsum
parum magis producto.  Tergitum ultimum postice late rotunda-
tum margine medio vix depresso et vix sinuato, lateribus interne
carina longa robusta auctis.

Pedes (Fig. NXXIII, 4) articuli primf angtilo infero externo
Tato, laminari infra rotundatim parum producto, articulo sexto
infra spinis numerosis brevibus, robustis et supra spinis sat nume-
rosis instructo, ungue sat longo, attenuato, parum arcuato. .

o Pedes paris 17°, 18" et 19’ vide fig. XXXIII, 5-10.

Long. corp. m. 21, lat. 11, long, antennarwm 6, pedum paris
decimi 6°2, ;

Habitat. Tonkin: Montes Mauson, 2-3,000 ft. alt. s/m (H.
Fruhstorfer legit)

L]

Gen. Dinoglomeris, nov.

Caput (Fig. XXXIV, 1-2z) quam collum haud latius, epi-
cranio lateraliter mandibularum stipites spatio minimo superante,
notis ceteris ut in Hyperglomeris.

Trunci tergitum primum lamina laterali magna, haud perpen-
diculari ut superficies cetera, sed introrsum directa ita ut facies
lateralis antica sit; tergitum secundum et ultimum ut in Hyper-
alomeris.

Tergitum ultimum margine postico medio haud sinuato.

Pedes paris 19" ab iisdem generis Hyperglomeris articulo secun-
do processu brevi apicali antico interno instructo differunt.

Typus : Dinoglomeris dirupta, sp. n.

Observatio. Genus hoc ab Hyperglomeris capite quam collum
liaud latiore, trunci segmenti secundi laminae anticae forma differt.

Dinoglomeris dirupta, sp. n.

Corpus atrum vel nigrescens isabellino vel fulvo-ochraceo, an-
tice parum postice magis, marmoratum, ventre pedibugque aluta-
ceis,

Caput ocellis 8§41 (in exemplo uno oculo altero ocellis g+-1),
antennis (Fig. XXXV, 1) elongatis, articulo sexto aliquantum
magis quam duplo longiore quam latiore, articulo septimo brevi,
conis sensitivis apicalibus 4. Collum pone marginem anticum
lineis transversis tribus parallelis et pone lineam tertiam lineis
aliis 1-2 medio collo in ramis minoribus plus minusve numerosis
usque ad brevem spatium longe a margine postico divisis.

Truneus. Tergitum primum (Fig. XXXV, 2-3) valde singu-
lare, arca antica mediana striis tribus anticis ab_hrt—:viat{s et striis
5-6 integris vel subintegris et striis aliis numerosis crebris subtilio-
ribus, divisis et confluentibus usque ad segmentum medium perti-
nentibus, lamina laterali magna, laevi, introrsum vergente, ita ut
superficies lateralis antica sit, area postlaminari striis ¢, 16 in-
structa. Tergitum uoltimum breve, latum, medium transverse
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Jarum sinuatum, parte postica aliquantum declive, margine postico
late rotundato, lateribus interne carina longa auetis.

Pedes (Fig. XXXV, 4) articull primi angulo infero externo in
processum conicun sat longum infra producto [in pede nonnullo |
processu dictu interdum plus minusve abbreviato vel abnormaliter
(Fig. XXXV, 5) tonldrmato] articulo sexto spinis vide fguram,

o Pedes paris 17, 18 et 19" vide fig. XXXV, b-11, =2

Long, corp. mm, 22, lat. 12, long, antennarum 0, pedum paris
dacimi 7.

Juveniz. Corpus nigrescens ochraceo multo marmoratum,
ventre pedibusque ochroleueis: oculi ocellis 64+ vel 54+1. Collum
pone marginem lineis tribus parallelis instruetum.

Trunecns, Tergitum primum eidem adulti simile est; tergi-
tum pltimum transverse haud sinuatam, .

Long. corp. mm. 1o, lat, 5°8. p

Halwtet, Tonkin: Montes Mauson, 2-3co0 ft. alt. sim (H.
Fruhstorfer legit)

L]
CATALOGUS GLOMERIDAL ORIENTALIUM HUCUSQOUE
DESCRIPTARIIM,

Gen. A piomeris, 0. F. Cook.
. Brandtia X, p. 45 (18g6).

Subgen. Hyleoglomeris, Verh.
Verhoeff, Sitz. Ber. Ges. nal. Freunde 1910, p. 245
Silvestri, Ihi, p. 107.
albicornis, Pocock, Max Weber's, Zool. Ergeb, Rerse Sumatra,
Niederl. Ost.-Tud. III, 1894, p. 323 (Glo-
Hieris). y
alticola, Carl, Revie suisse Zool. XX, 1912, p. 103 Celebes.
(Nesoglomeris),
alricornis, Silvestri, Ihi, p. 113

.+ Borneo,

hecearis, Silvestri, 1bi, p. 129 .. o .. Sumatra.
cancolor, Bocock, Awnn. Naf. Hisi. 1889, p. 474 (Glo- Borneo.
IHEFES).
crebristriata, Silvestri, Thi, p. 108 Borneo.
diversicolor, Silvestri, lm.! M s, E‘::nm.l{*}‘\w 1393 Sumatra.
p. 721 (Glomeris); Td., Thi, p. 128. :
electa, Silvestn, Ihi, p, 119 ., o «« India,
cremita, Carl, Revue suisse Zool, XX, 1912, p. 102 Celebes. .

(Nesoglomeris).
formosa, Silvestri, Aan, Mus. Genova (2) XIV, 1895, Sumatra,
p. 720 (ﬂmucrisj' Id, Ibi, p. 125,

jacobsoni, Silvestri, Ibi, p. 122 Java.
kirropeza, Attem, ' Abh, "?cf:d;enb naturf. f"f'i 1‘{KIII Celehes.
1897, p- 480 (Glomeris); Carl, Revue 1\7'
suisse Zool XX, 1912, p. 102 {Ncsngim
merisj,
miodesta, Silvestri, 10, p. 121 .. o .+ India;
. .
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i.l[{_:l,;“'-‘;h':a.l_l.'g' "1i_t‘.’l,_-||,|.i Aun, Mus, (‘r'h'l.".'n:.' [2]‘ XI"nr_ Mias.
; : 1805, p. 720 (G !'”'L”‘}' Id., I'bi, p. 123,
nrteltilineata, Verhoeft, Sitz, Ber. Ges. nal, fi:n.lm'b 1910, DBorneo.
p. 248, taf. ix, abb, 1-2; Silvestri, Ibi,
p. 107.

mpinnda, Verhoell, Sitz. Ber. ffcrs. nat. Frewilde 1910, p.  Borneo.
g 248, taf. ix, abb. 3-4; Silvestri, It p.IH.
paucilineata, Silvestri, Ibi - II~;. Borneo,

sarasinorint, Carl, Pum siisse Loof, XX, 191’*, i I{}I Celebes,
taf. vi, fig. 36 ( Nesoglomeris).

staieinsis, Silvestrig I0i, p. 116 i E Tk
venistula, Silvestr, Ihe, p. 117.. o s India:
sontfers, Silvestel, Ibi, p. 111 .. S5 .. Borneo,

Subgén. A plheromeris, Silv

Rilvestri, Ihi, p. 130. .
partialis :_w‘_ih'«:.«'l. ".-i' Ibi, p. 131, i e LY
parveila, Silvestri, 10, p. 134 .. b P 1
fofalis, Silvestri, Ihy, p. 132 Java.
Subgen. A piomeris (5.5.), O. F. Cook.
Brandtia X, p. 45 (1896); Silvestsi, Ibi, p. 136. .

infuscata, Pocock, Max Weber's Zool, Ergeb. Reise BSumatra.
Niederl Ost-Ind. III, 18g4, p. 324, Bl
xix, fiz. 10-10b [f:f'r.Jn eris); O, F. Cook,
Brandiia X, p. 44 (18g@); Silvestri, I,
B 120,

. Subgen. Malayomerts, Yerh.

Verhoeff, Sitz, Ber. Ges. natl. Freunde 1910, p. 243, tal. ix, abh.
5-7: Silvestri, Ibi, p. 138.
martcisi, Verhoeff, Sifz. Ber. Ges. nal. Freunde 1910, Sumatra
244, taf. ix, abb. 5-7 (Malavomeris) ;

Silvestri, T8, p. 130. :

Gen. Rhopaloneris, Verh,
Glomeris, Pocock, fouwrn. Linun, Soc. XXI, 1887, p.
2qgo; Tdem, Ann. Mus. Genova (2) X, 1890,
p. 385; Rhopalomeris, Verhoeff, drchiv f.
Nature. LXXII, 1906, p. 188; Id., Silz. ;]
Ber. Ges. nat, Frennde 1010, p. 241, taf.
ix, abb. 8-g; Silvestri, Ibi, p. 140.

Subgenus Ritepalomeris, Verh,

carnifex, Pocock, Jowrn Linn, Soc. XXI, 1889, p. 200 Burma.
et 301 (Glomeris); Id., Ann. Mus, Genova
{z) X, 18q0, p. 385 (Glomeris) ; Silvestri,
Iht, p. 142:
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£Lariifex v, pallida, Pocock, Jowrn Linn. Soc. Zool. Ins. FEl
* XXI, 1887, pp. 29qet j00,pl. xxiv, figs. phin-
= 7. 7a (Glomeris); hicolor, Verhoeff (nec  stone et
Wood), Arch. f. Naturg. LXXII, 1906, Ins.Sal-,
p. 189; Id., Silz. Ber. Ges, nal. Freinde anca.

1g9fo, p*2y1, taf. ix, abbh. 8-9; Silvestri, o

Ibi, p. 143. o
monacha, Silvestri, Ihi, p. 143 .. e .+ Perak:
tomthinensis, Silvestri, Ibi, n. 144 o va Tonkim.

Subgen. Peplomieris, Silv,e
.

Stlvestri, Jhi, p. 144,

-
demanger, Silvestri, b, p. 145 " .. Tonkin
L]
Gen, Hyperglomeris, Silv.
Silvestri, [5, p. 145. .
: S =B
famellosa, Silvestri, b, p. 146 . .. Tonkin
Gen. Dinoglomeris, Silv. }_
Silvestri, Ibi, p. 147. -~
dirispta, Silvestri, [bi, p. 147 .. o .. Tonkin.
Gen, Gloweris, Latr.
=in p. Gen. A piomeris et Rhopalomeris.
L]
albicornis, Pocock, =Apiomeris (Hyleoglomeris) albi-
COFILS
bicolor, Wood, Proc. Acad. Nal. Sei. Philad. 1865, p. China, .
iy iy
carnifex, Pocock=Rhopalomeris carnifex.
carnifex v. pallida, Pocock=Rhopalomeris carnifex v.
pallida,
concolor. Fpcock=Apiomeris (Hvlecoglomeris) concolor.
diversicolor, Silv.=4dApiomeris (Hyleoglomeris) diversico-
lor,
formosa, Silv.—A promeris (Hvleozlomeris) formosa. ;
tinfuscala, Pocock=A piomeris (5.5.) infuscata.
rirvopeza, Attems=?Apiomeris (Hyleoglomeris) Eirro-
" peza, =
modiglianti, Silv.= Apiomeris (Hvicoglomeris) modi-
glianii,
sinensis, Brolemann, Mem. Soc. Zool France IX, 1896, Tibet et
pl. xiii, fig. 1g-22= : China.
Gen. Malavomeris, Verh. \(./'
=Gen. A promeris, subgen. Malayomeris, Verh. ;
martensi, Verth.=A piomeris (Malayomeris) martenst.
L ]
‘ .
3 L]



1917.] . Stuvestet @ Oriental Diplopoda Oniscomorpha. I51
Gen., Nesoglomeris, Carl, * y
=Gen. Apiomeris, subgen. Hvleoglomeris, Verh,
alticola, Carl=A piomeris ( Hyleoglomeris) alticola.
cremita, Carl=JA piomeris (Hvicoglomeris) eremita.
»  sarasinorum, Carl=A piomeris (Hvlcoglomeris sardsinorun.
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% A REVISION OF THE INDIAN SPECIES
G MERETFRIX.

By James HORNELL, Marine Biologisi lo the Government
if of Madras.

-

(Plates IV-VII.)

-
PRELIMINARY.

The genus Meretrix was split off from Cytherea to accommo-
date a number of strongly marked species ilistinguished character-
istically by the possession of an elongate and finely striate (or
granulate) posterior lateral tooth—the uympha of older writers—
51: each valve. They frequent ecstuaries and none of those found

a1 the coasts of Continental India live bevoud the influence of land

drainase : they 11‘1\,‘, about an equal tolerance with the backwater
ovster (Ostren virginiana) for an occasional declension in the salin-
ity of the water n:nl their habitat. They can also endure consider-
able inerease in salinity. This tolerance is of limited time-dura-
tion in both cases. Within my knowledge both of the common
species can survive, at least for some days, a lowering of salinity
to 1:oto 5.G. and again can endure a concentration during the dry
feason that may reach as high as 17030 S.G. How long such ex-
tremes can be borne we do not know, but it appears certain that
vitality is lowered in either case and if the abnormal conditions be
not modified within a certain period, widespread death supervenes
in the beds. The L:ptmmm range of salinity favoured ranges from
1025 to 1'027 S.G. %

My attention was directed to this genus during an investiga-
tion of Indian mollusca of economic value ; the examination of large
numbers of these shells showed that great variation exists and
when attempting to identify the various forms it became apparent
that this liability to vary widely, both in form and colouration, has
resulted in great taxonomic confusion and the undue multiplica-
tion of species. Examination of the Indian Museum collections,
kindly placed at my disposal by Dr. Annandale, emphasized the
need for a revision of Indian species and the consideration of what
value and limits should be placed upon the many variations whicl:
ohviously exist.

The material which has furnished the data for this revision
was derived in the main from the shell collections’in the Indian
Museum, especially that obtained during the zoological survey of
the Chilka Lake, and from extensive collections which T have

S
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nade spegially for this enquiry at Sonapur (Ganjam district),
Pulicat Lake, Palk Bay, Tuticorsn, and the Tambraparni delta,
and from the prolific backwaters of the Malabar district where these
shells flourish in greatest abundance,

The chiel copelusjons at which 1 have arrived are that no mul-
tiplicity of species exists; that there are indeed only three really
good species of Merelrix living in the waters of Continental India,
namely M. mereirix, M. attenuwata, and M. casta, and that while
tlte two former exhibit greal variation in colouration, they are re-
markably stable in size and shape when mature, whereas the third
species exhibitg a marked susceptibility to the nfluence ol envi-
ronmental conditions, resulting in the production of numerous
varieties and local races. The conditions in east coagt backwaters
being very different from those on the west coast, it results that
the main varieties of M. casia are similarly divergent, those of the
east coast being usually true to the tyvpe within narrow limits,
whereas those of the west coast, even when living within the same
estuary, may exhibit "ag many as three well-marked variations,
connected by a host of intermediate forins, merging so insensibly
into one another that it is practically impossible definitely to allo-
cate many to one particular group.

. Another notable fact brought out is the peculiar disconlfiity
of distribution shown by one of the species (M. aflennafe) and by
one variety of another (M. casfa var. gvin).  The former is known
only from specimens from the Nicobar Islands and from Gwadar,
on the Baluchistar ceast; whereas in the case of M. casla ovum,
we find it (a) widely distrbuted in the backwaters of the west
coast of India, and (b) on the west coast of the Malay Peninsula
and in Arakan. What may be the explanation in the case of M.
atfentiata we cannot at present say : possibly it is a decadent form
once more widely distributed ; if so, palaeontology may be able to
assist. With regard to M. casta ovwm the similarity of climatic
and physical conditions between the west coasts of India and the
Malay Peninsula probably supplies the reason. Between these
two localifies lies the east coast of India, an area difiering greatly
in climate, particularly in rainfall, from either of the other two.
Hence I believe that the [ormation of the varietal form is due to
the influence of divergent environment. That in two widely sepa-
rated localities, having howewver similar physical features and
climate, a parallelism of form should be maintained by the variety
is siznificant, and seems to be an instance where the influence of
similar environment in the production of identical varieties is in-
dicated.

The following key to the Indian species and varieties sum-
marises my conclusions ;

GENUS MERETRIX.
1. Pallial sivus very shalfow and without an acutely prajecting ventral hors.

A, Anterior cardinal tooth of left valve distinetly notched ; size of shell
large, usually attaining over 60 mn. in antero-posterior length,
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1. Meretrix meretrix (Linno.).

eredviy, Linn., Systs Natl., 1oth ed.; p. 686.

P. Foen '
imprdica, Lamarck, fhid., p. 20u.
castanea, Lamarck, thid., p. 290,
gonaria, lLamarck, réid., p. 20q.
graphica, Lamarck, (bid., p. jo0.
morghina, Lamarck, i, p. 300
graphica, castanea, sonarie, imprdica,

2
Tl VAT, MO,

1, Type:

. Var. fla-

seu pmpanficn, Chemming, Conelr. Cab., Vol V1, pt 33
Cytheren merefriz, Lamarck, Awiir. gsens, Verl., 2nd ed:, Val. VI,

-
and  wmerphina,

Reeve, Concl. leon., X1V, Cviherea, ﬁg&, 1, 06,9, toand

L2,

meretriz, Romer, Monographie der

Molluskengattung

Venns, Linne, Band 1, Sub-genus Cvtheren, . 27, pl.

viii, all figs,
casta, Preston {in part), Kee. fod. Mus,, Vol
eviem, Preston, fbad., pe 300,

X1, p 300,

meretriv, Annandale and Kemp, Menm. fnd. dus, Vol V,

P 351.
ozuem, Annandale and Kemp, ibid., p, 352,
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This species is easily distinguished from M. casfa and its varie-
fies by the, greater superficial dimensions of its valves when fully
grown, by its less ventricose and More compressed form, particu-
larly marked in young specimens, and by the delicacy and compara-
tive weakness of the hinge region. Apart [rom these differences,
an unfailing distinction is found in the form of the anterior cardi-
nal tooth of the left valve. In M. merciriv this tooth has the
summit distinetly notched, recalling in some degree the bifid form
EII'\.[‘JCtL[.’IHtlL of Tapes: in M. casta it is invariablv entire.  Apart
from colouration, this species is remarkably stable in form and
general proportions; how it could be confougded with M. casla
and M. casta salparaénsis by Preston is difficult to understand.
That it was, is shown by reference to the specimens identified by
thiz authority now in the Caleutta Musenm and by .reference to
the article cited above, where Preston gives the size of one in-
dividual as 73 » 67 mm., @ siz¢ never attained by M. casla,
whereas these are the normal adult dimensions in the case of M.
mereliix,

Cuetlsne and size of H-u valves. The valves are sub trigonal and
vary from a broadly cordate to asub-orbicular {form, the anterior
angle being always well-rounded while the posterior is distinctly
but bluntly anealar. Tt is exceedingly difficult to describe in
wozds the form of the shell in the different species and varieties of
this genus sufficiently clearly to convey an adequate comprehen-
sion of the differences between them, Hence reference must be
made to the figures which accompany this note. The dimensions
of the shell attuined by M. meretrix when [ully grown are remark-
ably constant; the largest Toted (‘Tuticorin} is 77 % 65 % 42} mm.
thick ; others from thesamelocality measure 77 % 64 % 41 mm. thick
and 74X 05% 40 mm., while three from the outer channel of rlu_
Chilka Lake measured r:apu tively 73 67 mm. (M. 9582/2) 68 % 608
w42 mm. (M. g7bz/ 2}}‘uln.{3_—,>§_—,5x _|.r.:|1, mm. (M. 9763/2). Theawver-
age of size at full maturity for the valves appears to range from
58 to 60 mm, in depth by 65 to 70 mm. in length. Shells of thesa
dimensiong are those most commonly found when eollecting ; the
animal at this size has reached its limit of growth and this again
coincides closely with the age-limit of its life. Having spawned
after attaining this size, its vitality appears to ebb and I have
noted the death of large numbers at Tuticorin after the Septem-
ber spawning; during October the sand flats in the lagoon are
thickly dotted with dead and gaping shells of full-grown size. It
i noteworthy that small and medium-sized dead shells are conspi-
cuous by their absence, although living individuals are present in
their usual numerical proportion beneath the surface of the sands.
The average ratios between length, depth and thickness as deduced
from the average of 2o large and medium-sized individuals from 8
localities is 100 to 85:50 (depth) and 57:8g (thickness).

Colour varieties. Of the various colour varieties, the three
principal (apart from the tyvpe), viz. impudica, castanea and anrora,
are all of very definite and stable colouration, and so well defined
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in their respective markings that unless one lyas opportunity to
examine a large number of individuals [rom one locality where the
various colour forms are preseift, it can readily be understood how
Lamarck and others came to make separate species of simple =
colour varieties. As long ago as 1835, Deshaves and Milne-Ed-
wards pointed out that Lamarck was in errer in«loing so in regard
to what are merely colour varieties of the large species of Merefiix
which Linnaeus termied Venns merelrix.  They pointed out that in
any extensive collection of the large species of Merefrix cradations
can be readily traced between Lamarck's species. To quote théir
own words i — ,

** On nous demandera sans doute sur quoi noys nous fondons
pour faire de tels chaugements, et nous répondrons sur 1'observa-
tion: en examinant en effet un grand nombre d'individus parmi

lesquels se trouvent townfes ces espéees de Lamarck, nous avons .
trouvé A la charniére et 1'iing ~o¢lon palléale des caractéres spéci-
fiques constants, et de plus noa s o de nombreux passages
entre les variétés. . Dans queleiiee fadiviflus, rows avons méme L
phserveé Sur une seuit “hd.. spasitions e conlenrs (Muprée
lesquelles Lamarck avai g it :
This conclusion is. uath b forzeven in the ‘eags
of war. simpudica, where v U v mniorm casee Hhereds) i
difficulty in separating at a glance this variety ot the tepdo s rrs
“are occasionai individuals wherg an intermingheg ot ok izl —

sigus proper to impudica and the type-bridges. tite ¢ n ¢ othe.
show hybrid markings connecting with varictiésviosphing av
soHaria.

The least emphatic of the colour %arieties is that which I term Gk
aorphing. Occasionally a shell well-marked with two distinet .
Jays is found, but the variety has none of the stability of impudica A
and aurora and gradations to the type and to the var. impudica
are so frequently met with that it scarcely deserves to be treated
separately ; true zonaria is seldom seen in specimens from any
Indian locality, but among immature shells of var. impudica, indi-
viduals are often to be found with well-zoned bands coinciding with
Lamarck’s description and the figures by Romer and® by Reeve
of Cytherea zonaria ; Lamarck’s var. graphica is also Vvery rare in
India and mav, 1 consider, be fused with M. zonaria,

Habital ‘and distribution. M. merelrix has a restricted and
most definite habitat. It is purely an estuarine and backwater
species, never found to my knowledge in the open sea. Its home
is in the sands adjacent to the main channels leading from back-
waters to the sea, [t lies buried in a shallow hurrow or pit with
only the extreme posterior point projecting above the surface
when the tide is in, covering these sand flats. At low tide when
the sands are uncovered it withdraws entirely below the surface
and is then most difficult to locate.

When young this Meretriz isextremely active, preferring to live .
in estuarine sands swept by rapid currents, The foot is large and
very muscular ; by a variety of movementsitis able to make its way

. L] -
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rapidly over or tlgrough the sand and sois able to recover its posi-
*tion and i.put]mhf whenever dislodged from its temporary burrow.
Its favourite mode of progression # to protrude the foot consider-
ably, bend it into a deep curve with the point pressed against the
sand close to the shell, then by suddenly straightening the foot
the shell is jerked in the opposite direction. By a variation of
the movement it can also throw its shell over upon the opposite
valve.

With increase of size, individvals gradually move to more
slleltered sands and become sluprish and sedentary in their habits.

Spawning occurs about the heginning of Seplember at Tutico-
rin ; probably glso about AMayv,

It is common in the outer channel of the Chilka Lalke, in the
Cuddalore estnary (5. Arcot), at the entrance to the Silavathurai
Lagoon, Tuticorin, in the delta of the Tgmbraparni, and near the
mouth of the river at Tellicherry in Malabar., I have also col-
lected it in the sub-fossil condition from shell-pits in the Surla
swamps of the Somapur backwater, Ganjam, and from the sub-
fossil shell strata at Korampalam, Tuticorin: there is little doubt
that it lives at the mouths of the majority of estuaries and back-
waters in Southern India. The type form and the variety jm-
pudica, both pale in colouring, are about equally common at
Chilka and Tuticorin, i.¢. on the East Coast. In the Tellicherrs

river the dark-coloured heavy-rayed variety wwrors is the only™

form seen. o~
.~ 1In addition to the foregoing, numerous examples of this shell
from other localities are present in the Indian Museum collections
submitted to me for idntification; the particulars are as
follows :—-
Tavoy Coast, Burma (M. 308). 11 shells, comprising 6 of the type, 1 of var,
impadica, 1 var, casfened, 2 var, senarie and 1 vars morphina,
Malacca (M. Ill{f‘:f_'.rjl-. Aol type [orim.
Arakan (M. 1o851/2 and M. 10855/2). 5 of var. inpiediea, and 1 small one
of Lype form.
False Point, Orissa (6. 1084521, 2 small specimens.
Trincomalie, Ceylon (M. ro842'2h. 5 of var. castenea, 1 of var. imphdica,

() Andamans (M. 1o8358/2), One fine esample of var, fmipedica,  There
appears o be some doubt as ta the orgin of this shell as this s gueried
upon the label,

Bombay (M. 10836/21, 5 shells comprising 3 of var, rwpreelica, 1 of var.

castanea, and 1 of the 1ype form.

{z) Type.
. (Plate V', fig. 13.)

1835, Cytheréa mereteis, Lamarck, dwdm. sans. Vert., 2nd ed,, Vol.
VI, p. 300.

By removal of all forms distinctively or peculiarly coloured,
we get a numerous residue which may be considered as represent-
ing the generalised central form, the type assemblage of the species.
When the periostracum is present, the ground colour varies usu-
ally from a pale to a dark grey; frequently as at Chilka Lake it
is of a pale straw colour, at others a light rufous vellow, This
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general colour is modified considerably in the mwjority of indivi-,
duals by raying, zoning and staining upon the shell swhstance in
the umbonar region, and by «® more or less extensive and well-
defined dark area on the upper posterior portion of the shell, where

-
it often forms a lanceolate bloteh termed the vulva by Lamarck,

The cclour of this area varies from a dmtk ctoudy olivaceous
beown to a livid purplish brown, exhibiting much variation in tint
and in intensity. In all cases in the tyvpe the edges of this patch
are indefinite, merging insensibly into the adjacent ground coloyr,
which is usually rather darker than the remainder of the shell.

In many indiyiduals the mmbones are minutely spotted with
pale brown, seen only with the aid of a hand lens.  There mav
also be concurrently a couple of narrow diverzent and usually dis-
continuous brownish ravs. These are sometimes well defined and
conspicuous and may he cosnposed of short straichtbars o of minute
chevrons. This umbonar rayving seldom extends further than half
an inch from the hinge; beyond that distance the raving either
disappears, or in colour varietv morphing % continued as two dull
and usually diffuse broad bands, having the appearance of a stain
within the substance of the shell, rather than surface markings as
in the case of the colouring upon the umbones. These distal bands
are most variable: sometimes they form two broad fairly well-
defined bands reaching to the ventral margin: more frequently
they are discontinuous and form blotches having only a vague
radial arrangement ; often they are entirely wanting.

in vet another series of colour variations there is distinct con-
centric zoning of the umbonar regioy. This may or may not
occur in individuals with spotted and rayed umbones; there is
infinite variety in these combinations. The zonss are usually
formed by the alternation of very narrow chestuut or livid tinted
zones with grey or yellowish ones,

Eomer was of opinion that Lamarck's C, fmpudica, as repre-
sented by the form shown in Romer's figs. 1-1¢, pl. viii, of a
pale coloured shell with a dark vulvahaving sharply defined margin
and without decorated umbones, should be regarded as the true
colour type of Linnaeus’ Venus werctrix. He considered
Lamarck's C. merelrix to be a closely connected variation of the
type. Taking Romer’s pale type aud Reeve's C. impudica (loc.
eil. fig. 1o, pl. iii) with similar vulva and bold chevron-shaped um-
bonar markings as representing two colour designs common to the
form, Romer claims these to connote the central or true type. Iam
convinced after examining several hundred specimens that this
view Is incorrect. By far the greater number, usually slightly
over 50 per cent. (¢f. next paragraph), are of quite different colour
scheme, characterized by a pale indefinite tint with dark vulva
fading gradually at s margin inio the ground colonr and with the
umbones generally minutely dotted with brownish wvellow : the
variety coloured as in Reeve's figure of C. impudica is much less
numerous, averaging not more than 25 per cent. of the total num-
ber., Hence it is more reasonable and convenient toconstitute the
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_former group asethe type and the latter as a variety, especially
as there & nothing in Lamarck's description to contradict this,
Further, Rémer's figs. © to b, pl.%iii are not even typical of the
fnpuedica variety in India, although they agree exactly with l;nm—‘
arck’s description. They evidently represent a pale and compara-
tively rare variation ®f the true snpudica of which Reeve’s figure,
though coarse, is a better rendering. .

The type forin is particularly plentiful in the Tuticorin lagoon.
(ut of 117 adult individuals examined therefrom, 65 belong to this
group, 22 to the closely related var. morphina, while 29 belong to
variety impudica, one only to wvariety casfangr and none to wvar.
aprora; while of 32 large specimens {1om the Tambraparni delta,
exactly half belonged to the tvpe form with § to sorpliing and & to
fmpudica. Among 17 from the Chilka Lake, the magority (g) were
of the émpudica variety, and only 3 out @i the whole lot were of the
type form. The four remaining Chilka individuals consisted of
two wvar. morphine | one most typical and very beautifully rayed,
the other obscurely rayed, and of two bridging the differences be-
tween varieties e and marpling ; both showed the typical
sharply defined #mpndica vulva, together with two wellmarked
radial bands of the sorpfting type. A notable feature among the

Chilka and Tuticorin shells is the frequeney with which the fmpue-
diea variety shows conspicuous chevron-shaped markings, boldly
painted on the vmbonar region as shown in plate vii, fig. 30.
Also from Arakan, Tavoy (Burma), Malacca, and Bombay.

Of the shells from Tellicherry and Trincomalie, none belonged
to the type, all being '.-'ari—.:}'y' aurora in the former case and chiefly
to casfanea in the latler,

{b) Variety impudica (Chemnitz). .
[Plate V, figs. 14-18 ; plate VII, fizs. 39 and 40.)
782, Veuns sicrelriz sen mpadion, Chemnitz, Concll, Calr, Vol V1 pl. 33

1835, Cwilerea impudica, Lamarck, Anim. sans. Vert., 2nd od, Val. ‘u\'i:
. 20M).

1500, & " Rl:!'t"m‘l:.J‘l:'.-'r'rJf'J'r.fr'rw..xl'lr'. Cytfrerea, pl, i, fig, o,

1915,  Meretrix ovum, Preston, Ree. fnd. Mus,, Vol XL p 300.

tgtf.  Merefrix ovnm, Aonandale and Kemp, Mem. fod. MWes, Vol VL

P 350.

This is the variety by far the mnst abundant on the coasts of
India. The periostracum is normally a pale greyv colour, rarely
pale vream or vellow ; when removed, the shell appears porcelain
#hite, except in the postero-dorsal region where the dark coloured
lanceolate area, the vulva, occurs., This varies from wvery deep
blackish brown to a more frequent bluish grey of varying intensity.
Although albino individuals devoid of vulva and of umbonar
marks are sometimes met with in the Chilka Lake, normally the
vulva is well marked with sharply defined margin. The great
majority of individuals show considerable decoration of the um-
bones; this most frequently takes the form of conspicuous chev-
ron-shaped markings either arranged in zonar manner or limited
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to two short sadial lines. These markings are mugh more conspicu-
ous in smprdica than are the umbonar dots and rayeds marks of °
the tvpe. Fig 39 shows a w®llmarked ¢xample of the zone
_pattern, while in fig. 18 we have a rare combination of the fmpu-
“dica colour scheme of clearly defined vulva with the discontinuous

. rayed blotching secn lru;[mullg. in var. morpsitnae Young indivi-

* dpals of 15 to 18 mm. in length are frequently mueh decorated
with dark chevron markings, such as are depicted in figs. 14 to 17,
pl. V. Such conspicuously marked individuals are common in Lht
outer channel of the Chilka Lake. Thev were incorrectly identi-
fied as M. oviem by Rreston,

Localities. —Common in the outer channels Chilka Lake
{Annandale and Kemp); in the sands immediately within the
mouth of Silavathurai lagoon, Tuticorin, and in the delta ol the
Tambraparni, Tinnevelly district (J. H.). A sub-fossil valve [rom
Surla shell-pits, Ganjam, Also Tavoy {Burma), Arakan, Trinco-
malie (Ceylon), Bombay and ? Andaman 1;].'.]'“.;"'\'-'_ all in the Indian
Musenm collection.

Dimensiens.—The largest Chilka specimen measures 03 % 573
® 40 mm., while the largest of the Tuticorin ones is 7430y
¥ 40 mim.

(¢] Variety castanea (Lamarck).

(Plate IV, fig. 12.)

s

1535, Cytdierea cisfaned, lLamarck. Anfee. sans. Verts, and ed., Vol, 5
E] _'I,IIJI.
tgon  Mevefrin castanes, Standen and  Leicester in Ceplon Pearl Oysier

Fisheries, PLW, po 203,

Distinguished from all other wvarieties by its uniform brown
or chestnut colouration ; the wulva is not -r.hal[:rh demarcated,
but the colouring in this region is wsuallvy darker than owver thc
rest of the shell. There are no definite umbonar markings to be
made out. On some shells an obscure and irregular zoning can be
observed due to some of the growth zounes being darker in tint
than adjoining ones.

This is a well-marked variety seemingly of rare occlirrence as
I have found a single specimen only at Tuticorin and another in
the Tambraparni delta, while out of the whole Indian Museum
collection of Merelrix, nine only are of this colouration. OF these
latter two (No. 4788) are labelled Indian Ocean, one is included in
a collection of 11 shells (M. 398) from the Tavoy Coast, Burma,
another (M. r0836/2) is from Bombay, while so many as five
(M. 10842/2) are from Trincomalie, Ceylon. Standen and Leicester
also report this variety from Trincomalie and Tampalakam, so
it would appear to be relatively more abundant there thanin any
other locality. Reeve records it from China and the Philippine
Islands.

Dinensions.—The largest individual seen (Ind. Mus. coll.
No. 4788) measures 68 X 61 % 421 mm. Five ather large specimens ,
measure respectively :—



.
- .
.
-
L]
.
Th2 Records of the Tndian Muscunt, [Vor. XIII,
. Willinerres, Nespect toe Katios.
.
Frincomalic® X 55 %30 =100 L 85 08 10 TnG4
(&l 1a8g2 9 R B3 a0l ® = pw b B 7 o G
el g sud x50l xas =10 Lo BB Lo 55740
Fivoy (AL 308 Jox 423l =100 1o 30¢ 73 to 03774 .
Hombay (3, 10830 1) bt e el R = s b B5°52 to 50°50
. oM Q78S (0l p.) = pish [ Rt b 2050
1'|'|'1.:I'.|',_:'|' ol ks =ik L3 :in'“..; Ly dsmerg
. (@} Variety aurora, var. nov,

(Plate 1V, figs, g-11.,)

This is a Strongly marked colour wvariety which rises to the
importance of a local race in Malabar in the estuaries of the An-
jartkandi and Tellicherry rivers, Tellicherry. The &olouring con-
sists of continuous bands of varying wilth and number radiating
from the umbo to the vgntral margin, The primitive number of
these radial bands appears to have been two, as this agrees with
the number of vestigial bands seen in other varieties of . mere-
frix as well as in certain varicties of M. casfa ; also because the
banding system in many shells can be resolved into two band
groups representing the two original bands. In such (Ags. o & 10)
the two original bands become very wide as they approach the ventrai
margin, and in addition a number of narrow non-widening rays
are intercalated in the space between the two great rays From
this well-defined pattern we pass to shells where the whole surface

“is covered with closely set rays. The colour of the latter is dark
purplish brown when the periostracum is present, otherwise it is
duller and more livid in tint. Internally these shells are yellow-
ish beyond the pallial line ; within this they have a pale pinkish
tinge when quite fresh. Like so many other coloured shells, all
the species of Merelrix fade considerably with time and expo-
sure to light and this must be allowed for when examining shells
from an old collection. Sometimes young individuals of var.
morphina show a suffused pinkish tinge in the substance of the
shell and it is probably from such a stock that amrora has been
derived.

Occasionally a broadly-rayed large specimen of M. casia var.
ovum shows raying and a general superficial resemblance to aurora,
but the absence of a pink colour within, the acuter posterior angle
and the absence of a bifid anterior cardinal tooth in the left valve
age clearly-cut distinguishing differences.

The largest of the Tellicherry specimens is 55 mm. long by 49
mm. deep ; the majority average 44 % 30 % 26} mm., equivalent to
the ratios of 100 to 8864 to 6023,

{e) Variety zonaria (Lamarck).

1835. Cyvtherea somario, Vamarck, Awxim, sans. Vert., and ed,, Vol VI,

P 26,
4 v graphica, Lamarck, rbid., p. 300, S
1864, G I Reeve, Concl. Ii:un.. X1V, Cytheren; pla iy figr 1.

A
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186y, Ovllieren sonarie, Reeve, 0l pl. din igs: go amd b,

156, = meretriy vav, sonarte, Romer, Moneg, der !.n'l-r."rnh.lu:ﬂ.ff
Frarns® Band [, sab-gen, |:’-||'.- Erei, |r| Vi,
lige. 1 o i I{-.'nu_u,'l'n__-l'r..l."-'-'nn o, which 1 consider

. o pertain to the tepe form .
4 Lamarek's zonaria and graphica intergrade te such an extent

that it 15 often impossible to differentiate between them, hence as
thev are at best merely colour varieties they are better merged
into a single group. The main characteristic is that the more
conspicuous markings form a zonal pattern characteristically &f
concentric rows of zig-zag lines, or more rarely, and this only in
immature individuals, of concentric brown bands often hroken
and incomplete, In all cases these markings tend to be suppressed
with increasivg age.
-

(f) Variety morphina (Lamarck).

: (Plate IV, figs. 5-8.)
.
1835 Cythéiva morplinn, Lamarck (in part]. % 1 il el
Viol. ¥ 1, p.a
186, Cytherda morphinn, Reeve, Cowel. feon., KIN, Cetheren, pl. iy,
- fi
1ROG FE T i L Fodm i ¥ Al g gratt
Feipes h 1|l| L, 'l.||

This iz, I consider, a variety so indefinite in its markings
that it might well be suppressed, and included under the type
form. However, as its main charaeter, which I consider to he the
presence of two narrow divergent dgrk radial bands extending
from the umbo to the ventral edge, is sometimes distinetly shown,
I retain it for convenience to include all shells marked more or less
clearly with two radial bands of dark colour. As the posterior
margin (vulva) of the shell is sometimes darkly tinted, the shell
then appears to be marked in a triradiate manuner, which explains
why Lamarck put Venus triradiala, Gmelin, as ]Jruh'lbh synonym-
ous. Usually the ground colour of this shell when denuded of its
periostracum is either pale or dark grev, but occasionally the shell
is tinted yellowish or orange pink and such shells agree fairly
well with Reeve’s description : ** ash white and orange flesh colour
radiately tinged with violet, especially on the posterior side.”’
Strangely enough Rémer considered Reeve's morpliina to belong
to var. graphica which in the absence of zig-zag markings would
cause confusion. .

2. Meretrix attenuata, Dunker,

t858. Merefrix aftenwate, Dunker, .ahr.f:.lfrﬂlmrg wnd Abbildung newer
oder wenigy gekannter Meereg-Conchylien,
p-53- L xvin, hgs, 7-0.
: 1860, 5 i Rimer, Mowog. der Molluskengativng Venns,
‘\{‘ Band 1, sub-gen, Cytherea, p. 36, 1. x, fig. 4.

The two specimens (Nos. 4865 and M. 10833/2 of the Indian
Museum collection) from the Nicobar Islands, and the larger one
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= (M. 10857/2) from? Gwadar, Baluchistan, which have come under myv
notice, sfiow this species to besa most interesting link between
the species inhabiting the estuaries of continental India and those

from further east, notably the giant Japanese Meretrix called-

* Hamaguri,"” M. Fr}_sﬂn':r {Chemn.). The true Indian species, ex-
cept in the extreme forms of M. caste ovyim, tend to assume short-
ness in the antero-posterior axis and incline either to a cordate or
to a sub-orbicular outline. In M. alfennata, on the other hand,
the shell 15 very definitely produced posteriorly into an acute
angle, giving the shell a distinetly subcuneate outline, emphasized
by the straightness of the sharply declivous "margin between the
hinge and the posterior extremity. Inthis elongation and straight-
ness of the upper posterior margin M, affennala approaches the
large Japanese species, which however is considerably more clong-
ated. These two species agree in |11_':1]']:E every detail of the hinge
region ; in both the anterior tooth is inserted on a shelf set at an
angle of about j3 degrees to the ventral edge of the main hinge
plate No such greal obliquity occurs either in M. casia or M.
meretrix,  Further, although the anterior cardinal tooth both in
M. atfenuate and the Japanese speciesis marked by a very slight
striation on the apex, this is so obscure and w
servable except under a lens of considerable power ; there is no
approach to the sub-bifid form seen in M. meralrix.

This species is so rare in collections that the three specimens
possessed by the Indian Museum deserve careful attention, especi-
ally as Dunker and Rémer appear to have based their diagnosis
upon a single specimen of waknown origin.

The smailer of the two Nicobar specimens agrees in almost all
particalars with the described form and is almost of the same
size, its dimensions being 53X 43% 25 mm. against Dunker’s 59%
404 %25 mm. The colouration is almost identical with that of
Dunker’s and Romer’s figures, the shell being covered with con-
centric bands or zones of broken chevron markings of a chestnut
tint that remind one of the graphica form of var, zonaria in M.
merefrix, * The periostracum is thin, somewhat dull and olivafeous
vellow. Internally the shell is white with violet staining along
the posterior declivous margin. The hinge plates are malformed,
due to the fusion of the anterior and median cardinals of the
right value. Apart from this, in one important point the hinge
differs from the type deseription ; Dunker states the nym phae are
@ tenerrime granulalae nec denticwlatae,’’ which Romer varies by
saying ** fenervime gramelalae nec transversim sulcatae.”” Now in
this smaller Nicobar specimen the nymphae are quite distinctly
marked by closely-set transverse ridges, each of which does how-
ever show signs of being composed of a row of fine granula-
tions

The larger of the Nicobar specimens and the single one from
Gwadar in Baluchistan are quite differently coloured, but in all
essential particulars otherwise agree. In both, the valves are
virtnally bereft of markings and are covered with a thin and pale

alr as not to he ob-
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straw-coloured periostracum. Anteriorly theretis a considerable,
amount of extraneous black staining, and on the umboftes of the
Gwadar shell ara several imperfect zones of chevron marks. In-

. ternally the posterior declivous margin is characteristically stained
violet.

In both, the nymphae conform more Moseldy with Dunker's
and Rémer's descriptions than does the smaller Nicobar speci-
men : the transverse character of the striae has become obscured
and the granulations are apparently irregularly disposed ; only
here and there can a faint suggestion of transverse disposition be
seen, The second cardinal tooth ol the left valve of the Gwadar
shell is abnormally weak, and it is notewortht that out of
three specimens the cardinal tooth of two depart from the
normal, .

In all three specimehs the pallial sinus is similar. Tt is=
strongly marked, deep and almest semicirgular, The ventral horn
ends in an acute and downwardly turned point approaching closely
the form seen in M. fuseriz but more mclintd ventrally

From the above it is obvious that both Dunker's and Rémer's
descriptions require amendment in two points, namely, sculpturing
of the nymphae and the external colouration of the valves. From
what I see in this species, reinforced by examination of a very
Iarge series of M. merefrix as also of several large M. fusorin, Tam
able to say that the sculpturing of the nymphae, in those species ol
Merelrix which  attain relatively large size, undergoes distinct
degeneration with increase of size and age. In young shells the
nymphae are marked by coarse transverse ridges, very distinet and
set comparatively widely apart. With advance in age the ridges
decrease in prominence while increasing rapidly in number and
Hecome more closely set. Finally the ridges begin to break up
into rows of granulations, and in the final stage, marking old age,
the parallel arrangement in rows of the granulations may even
disappear entirely, and nothing remain except an area closelyv set
with extremely fine and exceedingly numerons minute granula-
tions without pattern or order. .

As there appear to be two distinet colour varieties of this spe-
cies I propose to separate the nearly unicoloured form under the
name flava diagnosed as follows :—

Var. flava, var. nowv.
(Plate VII, figs. 41 and 42.)

Similar to the tvpe in all particulars except in the external
colouration of the valves, the zones of zig-zag markings characteris-
tic of the latter being suppressed except sometimes partially upon
the umbones ; general tint pale straw colour due to the tint of the
thin investing periostracum.

Habitat.—Nicobar Islands and Gwadar, Baluchistan (Indian
Museum collection).
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«  -Dimensions.»-The larger Nicobar shell, 63% 50 mm.; Gwadar
shell, 64 %%z % 35 mm., the latteg giving the ratio of 100 to 81°25
to 54°60. .

3. Meretrix casta (Chemmnitz),
[Pl'ntu "..‘ fig. 22 plate VI, figs. 30-33.)

1782, Voo casta, Chemnits, Corclr, Cab, A ~| Ve 340 pl.

1325, Cytlierea casta, Lamarck, Andin, sens. Vert., 2ml eds ¥ -:|] "l, I, - 3
~ 1845, - CPERE B |:J.|l'|||'_'|'. s Tond, N i L5521,

1800, Meretriy casta, Romer, fey Wolfuskengrattarng Vewns,
Linne, |h|||| 1, subgronutaCyflierea, . i1, M. xid,

. hyg, 2
evwnr, Womer, dhid,, p. 3%, pl. xi lig. 4

i & r'.r."n'. HH!III\.'I'. ."e'u'.r'.. 1l A5 E.l] %1, |I LY
1014, Cordioule (Veloritil satparacusrs, Presion, .ﬁ . A " Mus, X, Ja. i,

figrs. ."|II-I.] 20, w308,

1915, Meretrix costo, Preston, dbid., X1, p. 300 (not his laree valve G755

= mm, which = M. merefrix,
opieem, Proston, fhad., Ir- Zuo

. - mapfplimti, Proston, thid,, p. 300,

1oL, ‘ et Avmandale and Kemp, Mew. D Mus, ¥V, po 351
Lol their M. ornme which s W, meretvrx g .'ulﬂ.'-'-" il
(TILS]

This speecies is exceedingly variable and fenorance of this fact
has caused great confusion over its nomenclature; in M. merelrix
the variation is limited largely to the colour design of the valves :
in M. casla, the form of the shell and the proportionate dev elop-
ment of the hinge elements are subject to o wide range of varia-
tion, apart from and in addition to much diversity in the surface
eolour scheme of the valves

The form desciibed by Chemnitz and by Lamarck under the
name casle may be considered the tvpe oi 1h_- :'--_-_-:p'. as the
latter’s definition accurately summarises the ers of the pre-
dominant form [ound in east coast backwaters ‘uu] estuaries from
the Chilka Lake to Tuticorin. According to Lamarck the shell is
‘“ cordato-rotundata, gibba, crassa, alba; pube anoque avatis,
convexis, , glaucescentibus; intus violaceo maculata,” Shells
agreeing with this description never have well developed radial
bands, but on some medinimn-sized individuals from the Chilka Lake
(M. 1058¢/2 A and B) two short unmistakable ravs can be made
out on each umbo, and in one case T can trace one of these bands
continued as a faint dusky clouding for a cousiderable distance
l,uv.arda the margin. In variety ovim from Malabar the rayvs are
less frequently suppressed (pl. IV, figs. 3 and 4). Hanley’s Cy-
therea omon is a subequilateral \arn{mu, whilst Rémer’s M. exilis
is nothing but a young stage of the same variety.

The distributional range of the type form is limited to the
east coast of India, where it is found, often in densely stocked
beds, in the majority of the backwaters and estuarine channels
from Orissa to Cape Comorin. The sub-species ovum on the other
hand is not found except in occasional and rare individual cases
within these limits, but is exceedingly common upon the west

.\rx
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coast of India from Cape Comorin to Bombag and again on the
west coast of the Malay DPeninsula, .

The type form attains a ldfzer size than anv of the local races
of the living sub-species to be described later; in the outer
chanuel of the Chilka Lake, where conditions secem particularly
favourable to its growth, it attains a lengtleof 51 mm. by a depth
of 47 mm. while its thickness, due to its ventricose shape, is as
much as 33°5 mm

The following measurements of individuals of different ages
from the three chief localities where the tvpe is found exhibit the
great breadth {depth) of the shell as compared with the length.
In variety oowm the ratio is considerably less owing to its frequent
greater clongation. The thickness of the complete shell shows
little differesce in the two forms.  The dimensions are -—

k| Respoctio
Uhilka ' Lake ST ST AT S0 o =k beeg2erh ba s
Puheat ek R A = {2 Loy A sh I*
Eh | -} - =T00 L0 BErE0
|
Muadras 30 Fias =00 (6 8205 1
FRLNL o fr o BB b = 100 1o Mo
Y EE AT =00 1o S8
Wwiernge of ralos =g to 85773 Lo 30001

The outline of ecach valve is distinetly cordate {as shown in
figs. 30-31), but this varies considerably even in the Chilka Lake
individuals and some show a distinet tendency to elongation pos-
teriorly ; these connect with Hanley's M. ovsemn (pl. V, fig. 23).

The periostracum in most of the Chilka specimens is olive
erey, thin and strongly adherent; smooth and inclined to dullness,

it never possesses the hrilliant varnish-like polish characteristic of

“that of M. merefriz. In a few Chilka shells it appears much

stained with a deep rutous brown, and in one this passes into a
blackish brown. Shells from the bed of Pulicat Lake and Ennur
backwater scarcely ever retain the olive grey tinge which I believe
to be the natural tint of the periostracum in this species ; they are
almost all deeply stained with rusty brown. The singfe Tuticorin
chell obtained alive was olive grey.

Very marked variation is noticeable in the thickness of the
valves, in the strength of the hinge plate, and in the size of the
cardinal and lateral .teeth in specimens from the east coast of
India ; the series shown on plate VI, figs. 30-33, illustrate the range
in form better than any verbal deseription. In no case, however *is
the shell and hinge so massive-asin the sub-fossil variety described
below as var. salparainsis.

On the west coast of India from Travancore as far north at
least as Bombay, a variety of M. casta is found in every estuary
and backwater in such immense numbers that it has acquired a
position of considerable economic importance among the fishing
community, of whom hundreds engage in its collection during the
dry season when the level of water is low in the channels, The
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lower classes estean it because of its cheapness and tastiness, and
its shells, cwing to their solidity, have counsiderable value to the
local lime-burners as a source of Ilme. The inherent variability
already noted as of considerable range on the enst coast is greatly
intensified on the west coast. This is due to two factors: (a) the
much more diverfified*conditions under which the species exists on
the latter coast, and (b} the vastly ereater numbers of individuals
involved,

« On the west coast the raiuy season is much more prolonged
and the rainfall much heavier than on the east ; as a consequence
the backwaters, even close to their seaward entrances, have a low
salinity for moirths in the year—during the height of the foods it
is difficult to conceive of the water in even the lowest reaches
being anvthing but wholly fresh  Hence, to survive requires in
any estnarine mollusc marked power of adaptability to rapidly
altering physical conditipns. This guality is considerable m A,
casta and is assisted by its numerical abundance, which furnishes
the requisite numbers for the successfu! intervention of natural
‘selection in the problem, The struggle for existence under these
conditions is obviously a hard one and the west coast races of M.
casta show the effects thereof in several characteristics. They
seldom exhibit vizorous crowth : dwarfing is the ruole; extreme
variations in form are to be counted as favoured if not induced by
these conditions. Malformations are numerous and corrosion of
the umbonar region is nearly always present. Complele adapta-
bility has not even vet been attained ; mortality is excessive
every flood season, and thg vast majority of each generation do
not survive to a second vear of existence.

In the hiological survey of such anestuary as that of the Balia-
patam river in North Malabar, it is most significant to notice that,
only at the mouth are large and vigorous examples ol M. casia
found strictly comparable with the type form inhabiting the sea-
ward channels of Chilka and Pulicat Lakes, where the duration ol
river floods is short and where tidal influence is never wholly lost
except forea comparatively short period in each year. The most
seaward beds in the Baliapatam estuary vield shells almost exactly
similar to poorly zrown east coast ones. In both, the ventri-
cose and cordate form is emphagized ; the colour of the Balia-
patam shells is stained rufous red as in Pulicat shells, and the
main distinetions to be noted in average shells are that the elonga-
tipn of the posterior angle of theshell is slightly more pronounced,
while neither the escutcheon nor the vulva or coloured area of the
upper posterior region show more than a trace of the elevation or
reflection in the median line, which is usually present in most east
coast individuals. On the other hand, the dilferences between
selected specimens of the east and the west coast forms are less than
the differences between the extremes met with in purely east coast
or in purely west coast shells

In sheltered creeks where a fairly high salinity is maintained
for several months after spawning, individuals grow rapidly and
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retain their olive grey periostracum free of stain. Jhese shelts
grow uninterruptedly, show ne rest phases, become stout in sub-
stance, and show no corrosion of the umbones ; not infrequently
two radial lines, sometimes of chevron-shaped marks, are apparent
i the umbonar region. The latter approgjmatg to the coloura-
tion seen in young specimens of M. merelriz var, morphinag, while
the undecorated ones approach Hanlev’s M. owen. These forms
never seem to attain a larger size than 35 mm. in length, as they
either die off when the creat floods come or else become staified
and corroded and pass thereaiter as variations of the large form
deseribed from the seaward channels, >

Further up the backwater, conditions become less favourable
for M. castg ; the bottom is less sandy and more muddy, the
action of the r'lpui flow ol the river current becomes a new [ le.Cll‘.,
fow sulinity continues over a oreater lengtl of tmm, while, finally,
the appreciable amount of organic acids present in the drainage
from the hills and adjacent riee fields causes rapid corrosion of the
shell, especially upon and around the umbones. One of the most
matked effects of these altered conditions, and of the efforts made
to give accommodation to them, is a change in the form of the
shell. From being cordate and veutricoss, the shape changes to
one which is distinctly compressed la L__"'”" and of pronounced
elongation in the antero-posterior axis. The young shells are
almost almond-shaped, so extreme is the compression and accom-
pammg elongation. With age they become blunter at either end
and in their extrcum phase exhibit a distinct convergence in out-
line and general shape to that of the freshwater mussel (Lamelli-
dens marginalis). The umbones show considerable modification
during these changes; in typical M. casla they are set abhquc]t
“their apices d1rected forwards and inwards ; in the riverine fﬂrms,
uow being noted, they are usually bt[’«ﬂgllﬂ} incurved {¢f. Hanlev’s
M. ovum—'* natibus recte incurvalis ™), and as their points usually
disappear through corrosion, this distinction becomes still more
empliasized ; even in cases also where the umbones originally
were curved forwards, this appearance becomes obsclred and is
eventually lost by the effects of corrosion.

So greatly specialised is this form that it appears worthy of
being given a wvarietal name, for the sake of clearness. As
Hanley's M. ovum occupies a fairly central position in the chain
of gradatmnh to be grouped in the new variety, I propose to re-
tain ovum as a suitable name for this assemblage. I must soy,
however, that no clear line of distinction can be drawn between
this and the more estuarine forms. Every gradation can be found
between both sections, and a complete series of examples can
easily be formed, showing every step in the change.from a short
ventricose cordate form through a roundly ovate stage to an elon-
gated somewhat laterally compressed elliptical form, totally unlike
that standing at the other end of the series.

The substance of shells from west coast estuaries is distinctly
thinner than that of those from the cast coast, due possibly to a
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smaller lim'u contént in the west coast rivers, Here I should men-
tion that much of the variation fowwl in the form and proportions of
the umbones and hinge region of M. casta, is due to the effcet upon
the size and relative relationship of these parts, caused by the ex-
ceedingly variablp ratgs at which the shell inereases in thickness
under different conditions. Exceptionally rapid growth in thick-
ness tends to produce a humped and corbicular shape, while rapid
growth in length and breadth with slow deposits of lime salts give

a tompressed form with flat umbonar region. Under certain con-
ditions not now prevailing, but which existed at the wery recent
geological periogd when the shell-pits of swamps round the margins
of the larger backwaters of the eastern coast were being formed,
the deposit of lime salts must have progressed at g greater rate
than the most rapid now existing, for in these sub-fossil deposits
we got an immensely massive form of M. casta. ‘This shell at first
sight appears so different in hinge form and in general shape from
the tyvpe of M. casla that one does not hesitate to treat itasadif-
ferent specics, Hence we find Preston describing it as a Cyrenid
under the name of Corbictela (| Velorita) satparainsis, He saw cause

to modifv this opiluion later and in Ree, Tnd. Mus. X1, p. 300, he
rightly assigned it to M. casfa. In this I agree with him, after a
comparison of a long series of voung individuals of the massive
form as opposed to those of the type. This gave conclusive
evidence of identity, as the extreme comparative solidity of the
variety is rapidly lost as we descend in the series till at last
among smail individuals of the type and of the variety, of § inch

in length, we attain practical identity and it becomes impossible to
differentiate the one from the other.

Another factor which has a determining influence in maodify-
ing the form of the shell is current action. In chaunels and creek?
where the current is slow and weak, the inflated cordate and ovate
forms persist; where the current is strong, the form tends to become
abnormally elongate and fattened. Such condition and effect are
seen wherever W. casta has managed to establish itself in the main
channel of the west coast rivers at a relativelv considerable dis-
tance from the sea. Elongation is particularly strong in case of
yvoung individuals. ‘This change is an adaptation to counteract
the danger which a rotund form such as that of the type would be
subject to when exposed to strong current influence. The flat-
tened form is less liable to be rolled along, just as this same general i
shape has similar utility in the case of Donax cuncata which lives
in the suri-troubled sands of our beaches, where a rounded form
would subject it to the peril of being rolled forwards and back-
wards on the beach with every alternate surfbreak and backwash.

Distribution of M. casta (fypz).—East coast of India, from the
Chilka Lake to Tuticorin in backwaters and connecting canals
Also Ceylon and Singapore according to Rémer; it certainly v
occurs in Ceylon, but I am very doubtful in regard to Singapore
as all the specimens in the Indian Museum collection from this
locality undoubtedly belong to var. ovsem.
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It also occurs sub-fossil at various places i the east coast of
India from Ganjam to Tuticorin. .
Below are descriptions of Yhe two varieties which I now pro-
- RO I— . K

(e} Variely ovum (Hanleyv).
- -
»(Plate IV, figs. 1-4 : plate V, figs. 23-26; plate VI, figs. 34-38).
1835, Uvtherea evanr, Hanley, Pro. Zool. See. London, 1845, p. 21,

1564y, e ix extlis, Romer, Wonerraphie der Mollns J‘I-'-:'-'-".',I"lr-‘l Fripegr | e mrrs
TR o E A
Evn, Band 1, p. 35

Shell variable 1n form, ranging from elongate pvate to oblong,
not usually intlated, moderately compressed, fairly solid, equi-
valve, sub-eguilateral, white, with or without two more or less com-
plete narrow divergent Rrown bands radiating from the umbo to
the ventral margin—these bands very frequent in young specunens
but usually suppressed in the adult; eovered with a thin, dull

o olive or vellowish grey periostracum often stained with brown; -
umbones centrally disposed, weak, not prominent, little curved or,
it straight inwards, the latter appearance commonly empha-
by corrosion which may extend to a considerable extent around
each uinbo: dorsal margin on each side of umbo inclined to con-
vexity, thin and usually without reflected margin; ventral margin
varies from convex to nearly straight, entire ; anterior side round-
ed ; posterior side produced rather more than the anterior,
sometimes sub-angular, upper margin stained exteriorly with
greenish grey ; escutcheon ovate, sub-obsolete ; interior surface
white, stained violet along the upper’ posterior margin, also fre-
quently along the ventral edge of the hinge plate, and sometimes -
above the anterior adductor scar; hinge as in the type except
that it is weaker, narrower and more elongate in consonance with
the lengthening of the entire shell ; surface of the escutcheon flat-
tened and not elevated along the median line as in the type;
pallial sinus shallow as in type. Dimensions variable, usually
not exceeding 43 mm. in length by 35 mum. in depth and 26
mm. in thickness in vigorously grown individuals; generally
the size is smaller and 37X 30% 22 mm. may be taken as a fair
average.
The main points of difference between this variety and the
type are: (a) the more pointed ontline of the posterior angle of the
. shell ; {b) the frequent presence of radial banding ; (¢) the narrower
and more elongated form of the hinge; (d) the flattened surfaceot
the escutcheon as opposed to its convex form in the type, where-
by in the latter the edge of the shell immediately above the anterior
lateral dental pit in the left valve is reflected outwards as a prom-
inent lip. .
Dimensions.—The following table gives particulars of the
length and breadth of the valves in 13 individuals from 6 differ- .
ent localities, with in addition the maximum transverse diameter
of the entire shellin 14 instances. The relative ratios of these

| | ‘ _
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dimensions have algo been worked out to permit of accurate com-
parizon.

L]
H . ¢ :
Milirmetres. Kespectipe Ratios
LA B = 1o To by
Malacea i A0 X 25 =100 10 8331
(M. Tusy 7 L) o JuX 2y = 1M 10 Rt
ALX 25 =1 Lo So'hs
| -
SINEApore o =
b+ 4 = —_ L ; (0 Al Y
(N wolaz ) X U X =100 0 76° 50 L0 57014
AMah § A5 K 274X 20] =100 0 7557 o 57°80
Ao . . . il
L] [ B e g B =L Lo o0 fo 7205
PEX 3™ 252 =joo o 82'0% 1o Hiriss
| 208 x 1ok %1y = 10w L0 73758 10 Juris
Iellicherey . 375 20 20X 20l =10 Lo T35 00 54°67
2H 2L T =100 Lo 7328 L 5ot
ALK 20X 18 =100 o 7820 1o 551
302X 31 xazl :||.|-|:rl'.\i'|.q|._ Sl
M e e T e =100 1o 5700 to G140
(.".-',X_'.!:x.; =00 [0 B2gl Lo Goikd
'I-"_'i a2l s =10 10 32°37 1o Ofalh
. 1 —_ -y -
L =10 10 24 to o
Viadaiarm "“iw""l". ’ 7 9% 0 W0
35X 34y 5 =L0wd Lo e 20 Lo G
Average ol ra

= oW 10 81040 o 5070

The above figures bespeak a very considerable degree of vari-
ability among these shells, ranging in the ratios of the three dimen-
sions [rom 100: 73'28 : 50 to 100 : go-26 ; 0494 in the case of two
extreme forms. The average ratios deduced from the ahove 18
examples work out however at rop: 81°49 : 50'6g9 which are not
far removed from those of the tvpe form—roo: 8593 : 50°0.
This approximation of the averages of the two groups furnishes
contributory evidence in favour of the view that their differences
are insufficient to warrant separation as distinct species ; at the,
most, even when we take into consideration the divergences in
outline, in the structure of the hinge and in the positicn of the
umbones, the west coast group can be accounted only a variable
variety of the type.

Localities.—The inuer sections of tidal estuaries and back-
waters on the west coast of India from Cape Comorin to Bombay.
Very rarely from the east coast where higher saline conditions
lavour the predominance of the type form (No. 4792 Ind, Mus, coll,,
from Tinnevelly, and some among No. 10588/2 from the beach at
Vizagapatam ; the latter are however probably of sub fossil origin).
It appears again on the western coastline of the Malay Peninsula,
typical specimens coming from Malacca and Singapore (Ind.
Mus. colln, M. 10847/2 and 10837/2). Further north, a specimen
from Arakan (M. 10841/2), size 44 X 3675 mm., appears to be
intermediate between the type and this variety ; in it the charac-
ters of the two seem fairly evenly balanced, but after careful analy-
sis of each character, I am satisfied it should be assigned to var,
ovim. Hence I expect that eventually it will be found that this
variety is as characteristic of the whole of the eastern shores of
the Bay of Bengal as it is of the west coast of Peninsular India.

} .

A



1917.] ]. HoRNELL : Indian species of Meretrix., 173

T o . ot LJ
() Variety satpamcusw {Preston).
(Plate V, figs. 19-21 ; [Jlah_ VI, figs. 27-20).
1984, Corbicala (Velorital satparacngss, Preston, Ree, Tod, Mas., X, p. gob.,

Preston’s description above cited is sidliciently accurate for
the fully grown shell. Between this and the young [orm of about
25 mm. in length, where individuality as a variety is lost in iden-
tity with the type, there is a perfect series of gradations ; advap-
cing from the early stage at which divergence begins we see the
type form gradually.altering in the ratio of length to breadth.
With rapid increase in stoutness, the shell assumes a shorter and
deeper form, the valves become highly convex or rather humped
and the umbones strongly beaked, altering completely the general

appearance. .
Dimensions.—The largest valve 1 ]m‘vn- seent is a waler-worn
one from Falze Point, Orissa {No. M. 10845/2 Ind. Mus.). This

measures 574 % 53 mm., giving a ratio 0[ oo to g2'15. Another
particularlvy large one [ obtained from the Surla shell-pits in
Ganjam. This measures 57 mm. loug by over 50 mm. deep, equi-
valent to the ratio of 100 to ‘\-‘“,c {deposited in the Calcutta
Museum). Five other shells from I\Uu.ll‘l]h.'ll im shell-pits, Tuti-
corin, with their valves undisplaced, measured : —

Millimetres. Respective Kaltos.
A0X HX 304 =100 Lo Q7 44 to 7ot 21
AR X 300X 50 =iro0.lo 0484 o 77742
31 X 2] X 231 =100 L0 §5°07 L0 7500
gulxh“ o ral =1po Lo L'74 10 7438
g3 godxigs =100 (001 19 10 7442
. Average of Ratios =100 ooty Lo 75750

Localities.—This variety is common everywhere in the shell
deposits of sub-fossil age on the borders of Chilka Lake, Sonapur
backwater (Ganjam), Pulicat Lake and Sadras backwater (Chingle-
put) ; in shell-pits in the Mandapam Peninsula (Ramnad district)
and also at Korampalam near Tuticorin ; a water-worn valve from
False Point, Orissa.

Variety satparaénsis is found only in the sub-fossil condition ;
no living individuals appear to assume this excessively stout form.
This would seem to indicate that the conditions favouring an ex-
tremely rapid deposit of lime salts have deteriorated appreciably
since the time the sub-fossil deposits were formed, or that th®
variety had found it a disadvantage to be possessed of special
ability to secrete large quantities of lime in its shells.
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XT. NOTES ON SOME INDIAN«APHIDES
By P. vax peEr Goor, Salatiga (fava).

-

During the latter half of 1916, had the pleasure through the
courtesy of Mr, F. BB, Gravely of receiving from the Indian Museum
at Calcutta a new lot of Indian Aphides, in all 27 tubes, most of
them collected in the Humalayas. Amongst them were several
apparently ntw species, the descriptions of which are given in the
following pages, together sith a list of the remaining species con-
tained in the collection L

Macrosiphum gravelii, sp. nov.
A pterous viviparous fonale,

Measureineints.

Length of body 3°05 mun.
Breadth of body 1'85
Length of antennae 405
Length of siphunculi 125
Length of cauda o . B8

Fig. t—Macrodipliem gravelir; sp. nov,

a, Head of apterous female (dorsal view). x 65, ®
I, Hind pari of abdomen of apterous female (dorsal view). = 35.

Colowr.—Body light yellow or light brownish. Eyesred. Aun-
tennae light vellowish-brown, the last three joints brownish-black.
Legs vellowish-white, tarsus black. Siphuneuli dark brown, Caunda
light vellow. (Notes from specimen in aleohol}.

Morphological characters. — Body elongate-ovate, slightly
arched ; the dorsum with transverse rows of very short spiny hairs.

l
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Antennae shightly longer than the body; relative lengths of
the five lagt antennal joints about as: 39, 52. g0. 10. 53. The
third joint bears on its basal foufth some ;-5 circular sensoriae,
*  Frontal tubereles well developed, not gibbous or protruding on the
; : ; ! .
innerside: frons slightly arched,
Rostrum reaching to the second pair of coxae, -
Siphuneculi very long, thin, cylindrical, but distinctly expand- i
ed towards the base: the apex with a distinet reticulation, the
remainder vervy faintly imbricated. Cauda elongate, ensiform.
- = +
about half as long as the cornicles.
Legs long and thin, with small but strong spiny hairs. (Des
cribed from nwmerous wingless specimens),
Food-plant unknown.
Locality.—Soom (Darjiling district), 4 ,000—5 000 {eet, 16-vi-
1914 (F. H, Gravely), .
Types in the collection of the Indian Museum, Calcutta:
No. 5507/4. 1.
- L]
. Rhopalosiphum indicum, v, d. G,
Alate viviparous femnale,
Measuremeints.
Length of body 24 sa 470 TN,
Breadth of body % i
Length of antennae Zi8se i
Length of siphunculi U T T |
Expanse of wings - da Ten i e f
Length of cauda = L S :

Colour.—Head and thorax vellowish-brown : abdomen dirte
vellowish. Eyes and antennae black. Legs black, base of femur
hght yellow. Siphunculi dark brown. Cauda light yellowish.
Pterostigma of forewing and all veins with a brownish tinge.
(Notes from specimen in alechol).
Morphological characters.—Body broadly ovate, nearly naked. i
Antennae a little longer than the body ; relative lengths of
the five last antennal joints about as: 6o. 42. 33.12.65. The
third joint bears on its whole length some 65 small circular sen- |

soriae ; the fourth joint shows from 0-3 sensoriae. Frontal tubercles |
small, slightly protruding on the innér side, s
= Rostrum reaching to the second pair of coxae. \

Siphum:uli moderately long, thick, only slightly swollen in
t}'u': mtdfﬂe ].lT:lt considerably constricted at the apex, with a dis-
tinct reticulation at the tip, Cauda club-shaped, about half as long

as the cornicles. II:
~ Wings with normal venation ; the second fork of media 1 :
fairly long. Hooking-hairs 4 in number. (Described from 3 partly f/ !
1Iamaged winged females, in separate tubes),
Food-plant unknown. !
. - A
L ]
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Localitics.—Birch Hill (Darjiling district), §,000-—7,000 [eet,
I-vii-191. (Carmicitae! coll.); Svom to Birch Hill (Darjiling distr.),”
5,000 —06,000 feet, 2-vii-1914 (Craichae! colll); Soom to Darjiling
{East Himalavas), 4.500—7,000 [eet, 14-vi-1g14 (FF. H. Gravely),

Types in the collection of the Indian Muoseum, Caleutta;
Nos. 5505/H. I., 5508/H. 1., 5002/H. 1. . .

* o I have little hesitation in considering the winged forms des-
cribed above, apparently caught on the wing, to be identical with
the wingless specimen I deseribed in an earlier paper on Indian
Aphides (Rec. fnd, Mus., vol, X11I, 1916, pp. 1—5).

The reticulation, of the cornicles is very rare in Riopalosiplom,
the only species showing this character being R, asontlr, v. d. G,
-
* Rhopalosiphum vagans, sp. nov.
Alate mviparous female.
Measurements,
- Fa
Length of body o : 2'bo mm,
Ereadth of body ; e TOR
Length of antennae v et SRR
=3 Length of siphunculi .. Rl
Expanse of wings o .o 7U0
Length of cauda - AR A .

Colowr.—Head and thorax black, abdomen brownish. Eyes
dark. Antennae black. Legs yellowish; tarsus, tip of tibia and
femur (except the base) blackish. Siphuncali dark brown. Cauda
darkish. Pterostigma of forewings brownish. (Notes from speci-
men in alcohol).

*  Morphological characters.—Body nearly naked, without any
lateral tubercles.

Antennae distinetly longer than the body ; relative lengths of
the five last antennal jointsabout as: 34.28. 21, 9. 35. The third
antennal joint bears from 21-3T circular sensotiae on neatly its

. whole length. Frontal tubercles fairly small, protruding on the
inner side, with a few short hairs,

Rostrum reaching to the second pair of coxae.

Siphunculi moderately long and thin, distinctly swollen, with
the surface quite smooth, Cauda ensiform, about half as long as

. the cornicles.

Wings with normal venation; the second fork of media®1
moderately large, Hooking-hairs 3 in number,

Legs long and thin, with a few short spines. (Described from
a single winged female).

Food-plant unknown.

LI Localitv.—Soom  to Darjiling, 4,500-7,000 feet, 16-vi-101y
\L (F. H. Gravely).
" Type in the collection of the Indian Museum, Calcutta ;
No. 5600/H. 1.
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. TFrichosiphum dubium, sp. nov.

L]
a0 . § L
A pterous vivi parous female, -
Measuremients. 3

Length, of hpdy 253 mm,
Breadth of hody LhE s .
Length of antennae -1 S
Length of siphunculi .. RIS i y

Colowr.—Bodv dirty vellowish. Ewves red. Antennae light

vellow, with blackish apex. Legs light vellowish brown. Siphun

culi dark browh. Cauda light hrownish. (Notes from specimen in

alcohol). -
Morphological eharaciers.—Body broad ovate ; the whole dor-

sum covered with numerous strouz, mofieratelv long spines, which

are always simple at tha apex.

Fig. 2. :"'r'.-_-'n-.'..'_l;'.l...'.'.:. e, s 1OV,

Hind part of abdomen of apterous female (dorsal view). = &0

Antennae less than half as long as the body, with a few long
spines, relative lengths of the five last joints about as: 2g9. 9. 13
11, 24. Primary sensoriae without hair-rim.
Rostrum long, reaching to the third pair of coxae.
Siphunculi moderately short, thick, distinctly broadest to-
wards the middle, with many fairly long bristles ; the integument
covered with numerous *‘ spinule-rows.”” Cauda obsolete; the last
abdominal segment broadly rounded, not prolonged into a dis-
tinct small point, Rudimentary gonapophyses very close together,
with a few short hairs ; their number not distinct, apparently 3.
Legs slender, with some long hairs. (Described from 4 ap-
terous females, together with numerous larvae and a few nymphs).
Food-plant unknown.
Locality.—Birch Hill (Darjiling district), 6,000—7,000 feet, o
30-vi-1914 (Carmichael coll.). =
Tvpes in the collection of the Indian Museum, Calcutta
No. 5500/H. 1.
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The specics described above shows much ref:mblance to the |
genus Greenidea, Schout., especiglly by the broad body® and the
short cornicles. The absence of an acute point to the last abdo-
«ninal segment, however, necessitates it being placed in Trichosi-
fhum {Perg.) v. d. G.

Trichosiphum montanum, sp. nov.

Alate viviparous female. Z
AMeasurements,
-
Length of body mE L 3MOR MmN
Breadth of body o R o), S
Length of siphunculi .. e 5 1 1 RS
Expanse of wings, = v B7I0
Colowur.—Head and thorax dark brown ; abdomen brownish-
vellow. Eves red (7). Antennae blackish. Legs light yellow,
\ :
b /

Fre. 3— T.«-."._'J'h._-:."lr'.h iRl madi i ene, Sp. Nov.
Hind part of abdomen of alate female (dorsal view). x 25

tarsus and tibia dark brown. Shiphunculi dark brown. Cauda
brown. Pterostigma of forewings brown, (Notes from specimen
in alcohol).

Morphological characters.—Body elongate ovate; head, thorax
and margin of abdomen with long and fine hairs, the dorsum of the
abdomen with shorter hairs.

Antennae broken off in the specimen examined. The third
antennal joint bears some 17 sensoriae on its basal three-fourths’;
the sensoriae are broadly oval, occupying nearly half of the anten-
nal circumference.

Rostrum reaching to the third pair of coxae.

Siphunculi very long, thin, cylindrical, with many long hairs
and with distinet * spinule-rows *’ only on the extreme tip. Cauda
nearly obsolete, broadly rounded, slightly conical.

Wings with normal Trichosiphwm venation. Hooking-hairs
3-5 in number.
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- Legs fairly 1dng, the tibia and femur with moderately long and

fine hairs® (Deseribed from a single winged female).

Food-plant unknown.

Locality,.—Soom to Darjiling, 4,500—7 000 feet, 16-vi-1014 .
(FF. H. Gravely).

Type in thé collbction of the Indian Musenm, Caleutta: No. °
bgb8/H. 1. J

Although onlv a single damaged alate female was available.
this species is sufficiently distinet from other species of Trichosi-
Bhtin (Tr. metnntum, v. d. G, and Tr. guerct, v. d. G.) in the number
and distribution of sensoriae on the third antennal joint.
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Fore and hindwing of alate female. | x 23).

Lachnus himalayensis, sp. nov.

Apterous viviparous female.

Measurements
Length of body 2 c. 450 mum.
Breadth of bodv i i cegras
Length of antennae o v I'80
Siphunculi (diam.) - et N

Colour.—Body dirty gravish, without blackish spots. Eves
black. Antennae grayish-white. Legs brownish-black. Siphun-
culi gray, with a brownish top-rim. Cauda light brown, (Notes
from specimen in alcohol).

Morphological characters.—Body broad ovate, slightly arched,
cbvered with numerous fine, moderately short hairs.

Antennae less than half as long as the body, with numerous
fine hairs : relative lengths f the four last antennal joints about
as: 33. I13. I7. 12. Sensoriae are present as follows : Il 0. IV 2.
VI+1 VII(+4). The primary sensoriae are large, the secondar v
ones very small and circular,

Rostrum short, reaching to the second pair of coxae.

Siphunculi scarcely elevated above the body, nearly reduced
to pores. Cauda obsolete, the last abdominal segment broadly
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rounded, Rudimentary conaphophyses 3 in mmnber, the middlg
one often double, i .
Legs moderately long, covered with numerous thin, long

. lairs.

Alate viviparonus female,

L] L]
. Medsurements.
Length of body 2 . g5 mm
Breadth of body 5 e T
Length of antennae ot P 1 it 1T =
Siphunculj (diam.) " 2 ey
Expanse of wings o RN . b e
1 -
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Fu. 5.—=Lachnns ifmalayensis, sp. nov.
a. Antenna of alate female. [ x6o):
b, Antenna of apterous female. [ x63).
¢. Forewing of alate female. (=17}

Colowr.—Body of the same colour as the apterous female ;
pterostigma of forewings grayish. (Notes from specimen in al-
cohol),

Morphological characters.—Head, thorax and abdomen covered
with numerous, fine, moderately short hairs.

Antennae less than half as long as the body ; relative lengths
of the four last antennal joints about as: 33. 12. 16. 13. Sensoriae
are present as follows: III 45. IV 10. V 74+1. VI 1 (4-4). Second-
arv sensoriae circular, moderately large, tuberculate.
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Rostrum, siphuncali, ete., as in the apterous female.
Wingsewith normal Lachknus-venation; media 1 twice forked,
Hooking-hairs 6 in number. (Descnbed from a number of wingless
and winged females).

Food-plant unknown,

Locality.—Bitch Mill (Darjiling District), 6 o00- -7,000 feet, .
G-vil-1g14 (Carmichael coll.). .

T'ypes in the collection of the Indian Museum, Caleutta: No.
5601/H. 1. .

The species deseribed above is distinet from all other species
of Lachnus known to me by the numerous semsorize on the third
antennal joint im the winged female,
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Fige O.—Lachnus simrlis, 5p. non
a. Antenna of alate female. [ x 43).
. Fore and hindwing of alate female. (x15),
Lachnus similis, sp. nov.
Alate viviparous female,
Measurcmenis.
Length of body i o di70 mim,
Breadth of hody s IRy
Length of antennae .. A s 3
r Siphunculi (diam.) 2% e ok
Expanse of wings e Fi e i

Colour.—Head and thorax black ; abdomen dirty grayish with
.four longitudinal rows of dark brown spots. Eyes red. Antennae
brownish-yellow, the tips of all joints blackish. Legs light yellow- =
ish ; tarsus, tip of tibia and the femur except the base brownish-
black. Siphunculi black. Cauda darkish. Pterostigma of fore-
wings dark brown. (Notes from specimen in alcohol).
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Morphological characters.—Body robust, head and thorax with.
nuwmerons, fine, very long hairs the abdomen less hairy®
Antennae about 1/3 the length of the body, with numerous,
fine, long hairs: relative lengths of the four last antennal joints
about as: 35. 17. Ig. I7. Sensoriae are present as follows: III
s, I—2. IV 1. V 141. VI 1 (+4). Seconddry stnsoriae circular,
nfoderately small, of about the same size as the primary ones,
Rostrum reaching to the third pair of coxae. ;
: Siphuneuli broadly conical, but little elevated above the level
of the body. Cauda obsolete.
Wings with the<tvpical Lachnus-venation : media 1, however,
only once forked. #
. Legs fairly long, with numerous fine hairs. (Described from
a single wingéd female with damaged hind-wings),
Food-plant unknown. *
Localitv.—Phagu, g,000 leet, Simla Hills, W. Himalavas; 18-
v-IgI6 (N. Annandale and §. Kemp).
Type in the collection of the Indian Museum, Caleutta; No.
38z25/H. 1.

; Although described from a single specimen only, I feel little
— hesitation in considering this a distinct species. It shows some
= resemblance to Lachnus pinelr, Koch, but is sufficiently different

in the distribution .of the sensoriae on the antennal joints, as well
as by media 1 being only once forked.

[L1ST OF REMAINING SPECIES IN THE COLLECTION EXAMINED,

Macrosiphoniella sanborni, Gill. ; Calcutta.
Toxoptera aurantii, Boyer ; Darjiling, Birch Hill; Caleutta,
| Aphis gossypit, Glov. (?); Salt Lakes, Calcutta.
* Aphis medicaginis, Koch. : Dinapore, Bihar; Calcutta (mai-
dan).
Aphis malvacearsan, Das; Soom (Darjiling District).
A phis malvae, Koch (2); Calcutta.
Aphis merri, Boyer (=4A. asclepiades, Pass.); on Callotrupts
gigantea and Tylophora asmatica ( ?) ; Calcutta ; Barkuda
Island, Chilka Lake {(Madras).
Siphonaphis midis, Fitch; on maize flowers; Siripur, Bihar.
Siphonaplis nympheae, 1., on water-hyacinth; Rambha,
Madras.
£l Siphonaphis padi, L. ( ?); in grass; Paksey, Bengal.
Siphocoryne pseudobrassicae, Davis; Dinapore, Bihar.
Pterocomma populea, Kalt (?); Bhim Tal, W. Himalayas
(4,500 feet).
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RERIEE SN D TAN FLIES -QOF 'L"El_]i SUBFAMILY
RHINIINAE.

By CHapres H, T. Towssenp, Ph.D..

Custodian of Muscodd Diplera, U5, National M userm,

L]

The family Museidae (svn. Calliphoridae) divides into two
subfamilies, the Muscinae and the Rhiniinae, ‘The Muscinae are
numerously represented in all habitable parts of the globe; but the
Rhiniinae are strictly cenfined to the Old World, with the sole
exception of Pollenia which has reached America almost certainly
through the agency of man. .

The material considered in this paper was submitted to me
for determination by the Indian Museum. The following synoptic
table will enahle the identification of the genera of this subfamily
known to me, a few genera not represenied in the Indian collec-
tion being included with their localities. In order to complete
this survey of the Rhiniinae, there are appended at the end of the
table notes on seven genera probably belonging to this subfamily
but not known to me in material, some of which mav be found to
oceur in the Indian rewion.

(GENERA OF RHINIINAE.

Lo Epistomi BN aa-like, strongly warped lorward
Epistoma  Plhasie-like,  projected  downwird

rather than forward 11
2o Arista plumose, ciliate both above and below 1
Arista ciliate only above A
3 Mesoscutum and abdomen finely pubcescent,
the disk of former without macrochactae Rurborarl fae, gen, nov,
Mesoseutm with macrochaetae on disk :
4. pical cell widely open Cosmana, W [—Afrca.
Apical cell closed or extremely short-petiolate R
5. Arista long-plumese o tp; frontalia of male
pinched out by the nearly comiguous eves,
the parafrontalia reduced 1o a line Svwamplowenva, g
Arsta phlnluw‘r: un basal two-thirds ur o, bt
tip bare ;. frontalia of male reduced 1o a line,
the parafrontalia broadly present and eves
well separated . g Eusysanplioueio, gen,
nowe.— X brivi,
f Apical cell petiolite i 3
Apical cell not petiolate .. 4
7. Petiole of apical cell rather long amd practically
in line with third vein 3
Petiole of apical cell short, in line with final
course of tourth vein o Mlfelliopsas, wen, nov,
3. Abdomen as broad as long ; inale hypopygium

large Chilovorhiiata, gen. nov,
Abdomen lopger than broad; male hypopy-

wrium =mall Ricfmae, B 1),
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Recovds of the {ndian Musenwm,

Apical cell wiltly opan

Apici cell closed or very narmowly open

Favial carina rather narrow ;. maf Frontalia
broaddly present throughout

Facial carina broad, wubercalir, Euhing below ;
male frontalia pinched out ; -

Arista bare o al most only P'Il'il.llul"'\-l.lullﬂl..lll'l.
pubescent = i

Avrista plinmose or long - pubescent, ciliate above
anl helow

Facial carina weiak but disunct

FFacial earing quite absent

Apical cell widely open

Apical cell closed or very narrowly open

sk of mestscutum with macrochaeine

1¥sk of mesoscutum without macrochactas ;
male seutellum  greatly swollen. far over-
reaching the base of abdomen

Preacrostichals present . frontals descending
helow base of antenngu (sce note below)

Mo preacrostichals ; frontals <topping . hase
.

of antennae

Mo dizcals on anal segrment

Erect or suberect, short or long discals on anal
segprment, at least laverally

Epistoma very narmow ; hypopygiom ol mode-
rle SiEe

E'fpi:u;nm not unusually narcowed . hypopyima
of both sexes greatly enlarged Y

Fourth vein evenly rounded at bend, more or
less like that of Musciaqa :

Fourth ven not evenly rounded (sec S orer-
damg, Sp. .

Ansta pubescent about two-thirds way

Arista plumose practically w tip ..,

Facial carina absent

Facial carina present

Epistoma of ordinary width

Epistoma very narrowed

Epistoma very broad

Epistoma narrow ; T
Short straight erect spines on scutellum

No spines on scutellum

Facial carina narrow, sharp

Facial carina rather broad, atiened
Lateral discals on all abdominal segments
Iateral discils not present on all segrments

NOTES.

[Vor, XIII,

Neveaiorlraa, Ry,

Ik
Tdielin, B, 3,
Eunfiella, ven, nov,

2
L
Metatles, Walp
13
L
- 15
Triehouetallen, pen. noy

y - S
Segosouia, Low.—Afrien,

Klhvacenpa, R 1)—
Mediterranean Region.

Ripuclonyiopsis.  gen.
P .
Ly
s

?‘u'lull'.lu"l'f.l'rlrt'_\_ Ii I{
Clileraydta, gen. nov,
Strongplomeiira, Big,

LV
Metalliopsis, gen. nov,
S0
21
Ny mp.f.'m.lu'u rufs 15, pFed.
noy,
Nitellia, R, D.—Europe,
273
>

Apallenra,
rica.
Thelyehaela, B, .
Pollenia, R, D.
25
Dexopallenta gen, nov.
Polleniopsis, gén, nov.

Besa,—Al-

Rhyncomya, R. D.—The characters in the table are drawn
from impavida, Rossi (syn. columbina, Meig.). The genotype is
Musca ruficeps, Fab., with which impavida seems to be congeneric.
The main characters of {mpavida are : Facial carina absent; epis-
toma rather Phasia-like, broad and rather strongly protuberant:
arista microscopically pubescent; apical cell very narrowly open,
almost closed ; male eyes nearly contiguous, frontalia pinched out;
male hypopygium rather large, claws not very long; bristles on
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margin of last two segments; front tarsi of female slightly widened ;|
palpi subphylliform: no differentiated proclinate fromto-orbitals
in female.

Stronoylonenra, Big —The characters in the table are drawn
from S, nepalana, sp. n. The genotype is 5. prasina, Big., Japan,
with which nepalana seems to be congeneric®  Tlite main characters
of nepalana are: Facial carina absent; epistoma Phasii-like, quite
broad; arista long-plumoese nearly to Lip; apical cell open, fourth
vein evenly rounded at bend like Muscrna; macrochactae mar-
ginal, short erect discals in transverse row on anal segment @ {ront
tarsi of female mederately widened ; palpi club-shaped: female
vertex less than eyve-width, two strong proclinate *fronto-orbitals ;
strong preacrostichals present; male hypopyvzium not extremely
large but rather conspicuous and elongate; male eves not con-
tiguous, but frontalia nearly or quite pinched out

Arrhinidia, B. B.—The genotype is Rhvucomvae aberrans, Sch.,
China. Wonld run out at couplet 1z of the table, on charac
ter of the arista, Facial carina presens; epistoma apparently
Phassa-like, but little projected; arista short-ciliate above ouly;*
apical cell open; male eyes practically contiguous; male hyvpopy
gium large; macrochaetae marginal; front tarsi widened ; palpi
phylliform,

Stomina, R. D.—The genotype is 5. rubricornis, R, D, Europe.
A probable svnonym is Gymnostviing, Mcqg., Would run out with
Metallea. Facial carina weak but probably broad, as descrip-
tion states that the antennae of female are separated thereby:
epistoma probably Phasia-like, stated to be somewhat rostriform
arista pubescent: apical cell open; macrochactae of abdomen weak
or absent; thorax villous, without macrochaetae on disk.

Beria, R. D.—Thegenotypeis B.inflata, R.D., Africa Would
run to 14, and probably out with Slegosoma.  Head inflated some-
what after the stvle of Salmacia (Gonia); facial carina absent
epistoma Phasia-like; arista bare; apicalcell open; male eves near-
ly contiguous; macrochaetae weak ; palpi subphvlliform, widened
at tip.

Pararhynchomyia, Becker.—The genotype is evidently P.
varifrons, Beck,, Africa, but I have been unable to find the eriginal
reference in the literature and get myv information from Bezzi's
1911 paper on African ** Miodarii Superiori.” Would run out at
16 on apical cell petiolate. Facial carina not developed ; epistoma
Phasia-like: arista bare: apical cell petiolate: [urther characters
not stated by Bezzi. =

Idiopsis, B, B.—The genotype 1s [. prasina, B. B., Mediter-
ranean Region. Would run to 18 apparently. Facial carina absent :
epistoma Phasia-like, moderately broad: arista long-plumose:
apcial cell open; male eves nearly contiguous, the upper facets en-
larged ; male hypopygium large, claws not very long; macrochaetae
marginal on segments oune to four; front tarsi of female scarcely
widened , palpi club-shaped, probably widened ; four or moreshort,
equal proclinate fronto-orbitals in female: female vertex wide.

)
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A nastellorhing, Biz.—The genotype is .. bicolor, Big., Austra-
fia. Said by Brauer to be near Idiopsis. Would probably run to 18
with [diopsis. Facial carina not Yeveloped at all: epistoma pro-
bably Phasia-like, though face is stated to be strongly concave:
arista long-plumeose to tip; apical cell open; long marginal macro-
chaetac on thirdeand sinal segments: female with two proclinate
fronto-orbitals; very long lower border of head. .

Tricyclopsis, T.—The genotvpe iz Rhyucomva dubia, Meq.,
Australia, Placed by Brauver near Thelvchacta. Would probably
run to 22, Facial carina absent ; epistoma probably Phasia-like ;
arista very long-plumose ; facialia ciliate over half way up; para-
facialia with shert bristly hairs: palpi club-shaped. This and the
preceding are doubtinl members of this subfamily.

DESCRIPTIONS AND RECORDS,

The Indian Museum collection sent me contains 243 specimens
of Rhintinae, which are here reported on. The diagnoses of all the
«renera that follow have been drawn from the genotypes, personally
stiudied by me in material, only five of these genera not being
represented in the Indian collection.

Borbororhinia, gen. nov,

Genotvpe, Borbororkinie pubescens, sp. n.

Facial carina verv weak € showing only as a low knife-like
edge between antennae; epistoma Rhinia-like, but projected only
a little below vibrissae; arista thinly plumose, ciliate above and
below; apical cell narrowly open, very narrowed on terminal
portion; male eves widely separated, the frontalia wide and con-
tinuing full width throughout, the parafrontalia narrow but dis-
tinct; male hypopygium moderately large, extruded posteriorly,
siving tip of abdomen a tapered form ; male claws elongate ; thorax
and abdomen finely pubescent, abdomen with very fine hair-like
marginals; disk of mesoscutum without chaetae, one postsutural
behind with a shorter one just in front of it, and one postacros-
tichal behind: front tarsi of male very slightly widened: palpi
phylliform,

Borbororhinia pubescens, sp. nov.

Length of body, 5 to 6 mm. ; of wing, 4 to 4.3 mm. Two males,
Parambikulam, Cochin State, 1 700-3,200 (t., Sept. 16-24, 1qI4
(F. H. Gravely).

Pallid testaceous. Frontalia, first two antennal joints and
palpi obseure fulvous; third antennal joint pale fulvous. Para-
frontalia and upper half of parafacialia thinly silvery, lower half
uf latter shining black. Facial plate and facialia polished, the
latter with large shining black area confluent with that of para
facialia, Epistoma shading to brown on sides. Cheeks with shin-
ing dark brown or black area. Sternum, pleurae and anterior half

'
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or so of venter very pale vellowish or straw-colour; mesoscutum,
seutellum, abdominal tergum and posterior half of ventgr fulvous’
shaded more or less with fusdous; mesoscutum showing thinly
silvery, with four brown or black vittae, the two inner ones widely
* separated  Legs pale fulvous, the tarsi dusky except the whitish-
vellow metatarsi, Pile of body short, black, vecy soft and fine,
Wings slightly tinged with smoky-vellow, more so on costal portion.
Tegulae smoky-vellow.

Holotype in Ind. Mus. Paratyvpe, No. zrozz U.5. Nat. Mus.

Two apparently new genera near Borbororhinia are represented
in the Indian collection by two male specimens from Margherita,
Assam, and Mergui, Lower Burma (W' Dolierty). They are not in
sufficiently good state of preservation Lo serve as holotype speci-
mens; hencesl do not name them,.

L]
Cosmina, R. Da
(Svi. Seseromya, Rdi,)

Genotype, Musca punctulaia, Wied.—Africa, (syn. Cosmina*
frescipennis, R, D).

Facial carina present but weak ; epistoma Rhinia-like but not
very strongly projected ; arista plumose on both sides, tip more or
less bare: apical cell widelv open; male eyes nearly contiguous,
the frontalia completely pinched out; male hypopvgium large:
weak macrochaetae on anal segment, practically only marginal.

I am unable to refer any of the forms in the Indian collection
to this genus  Indian and East Indian species have been referred
here by Walker and Bigot, probably incorrectly.

Synamphoneura, Bigot.

Genotype, S, cupring, Big.—Java,

Facial carina not developed; epistoma Rhinra-like, broad;
arista long-plumose; apieal cell closed in margin or extremely
short-petiolate; male eves nearly contiguous, frontalia pinched
out ; male hypopygium rather large, claws elongate but not very
strong; strong macrochaetae on margin of anal segment, weak
pnes on margins of other segments: front tarsi not widened in
cither sex, female claws very short and weak; palpi phyiliform
but not very wide,

Synamphoneura cuprina, Big,

Fourteen specimens, both sexes, from Java, Assam and Burma.

Eusynamphoneura, gen. nov.

Genotype, fdia seriepunciate, Lw.—Mozambique, (svn. Cos-
siina depressa, Kdrsch),

Facial carina very weak in the male, almost undm’e]nped i
the female; epistoma Rlrnia-like, bmad, arista plumose on hoth
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.sides, except tip; apical cell closed in the margin or very short-
petiolate ;*male eves not contiguous, well separated, the parafron-
talia broad, the frontalia reduced to a line: male hypopygium
not large, of moderate size; weak marginal macrochaetae on anal

. . N L
segment, and bristle rows ou margins of second and third segments.

This genus dppedts to be confined to East Afriea.

[dielliopsis, gen. nov,

Genotype, [diclliopsis similis, sp. n.

Facial carina broadly developed. widely separating the an-
tennae: epistoma RhAimia-like; arista ciliate on upper side only ;
apical cell short-petiolate, the petiole about half as long as small
crossvein and in line with final course of fourth vein; male eves
nearly contiguous, the frontalia compjetely pinched out; male
hypopygium small; weak bristle-like macrochaetae on margin of
anal segment ; female vértex about one-fifth of head-width

-
Idielliopsis similis, sp. nov.

Length of body, g to 95 mm.; of wing, 6'5 to 7 mm. Three
males: Dhikala, Naini Tal District, United Provinces of Agra and
Oudh, April 22, 1908 (R. [.); Mazbat, Mangaldai District, Assam,
Oct. 11-15, 1910(S. Kemp); Paresnath, Chota Nagpur, 4,000-4,400
ft., April 13, 1909 (N. Annandale); one female, Katihar, Purneah
District, Bihar, March 23, 1909 (C. Paiva).

Differs in coloration from Idiella mandarinag, Wd. practically
only as follows: Less black on abdomen, male showing same ou
anal segment and posterior third to half of preceding segment in
atddition to the median vitta; the female lacks the black entirely,
even the median vitta being lost. The red of abdomen is some-
what darker, rather reddish-oranze. AMesoscutum and scutellum
quite distinctly dark green. Tegulae deeper vellowish. Legs
wholly brown to black, only the metatarsi lighter; the bases of
tibiae light brown.

Holotype (male) and allotype (female) in Ind. Mus. Paratype,
No. zrozz U1.5. Nat, Mus., male.

Rhinia, R. D.
(Syn. Beccarimyia, Rdi.)

Genotype, K. festacea, R, D.—Mauritius, (syn. Bece. glossina,
Rdi.).

Facial carina broad; epistoma strongly warped forward, well
projected ; arista ciliate above only; apical cell petiolate, the
petiole rather long and about in line with third vein; male eves
nearly contiguous, the frontalia practically pinched out, and the
parafrontalia reduced almost to a line; male hypopyvgium small;
no abdominal macrochaetae, only bristles: front tarsi widened in
both sexes; palpi phylliform.

L]

e
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Rhinia testacea, R.D.

, . . o )

Four specimens, from Bombay, Puri, Malavni, and Ceylon
{5,201 ft.). The species occurs from North Africa through the
Orient to the Pacific Is.

Chlororhinia, gen. nov,

Genotype, Chlororkinia viridis, sp. n.

Facial carina narrow, weak; epistoma Rhbinia-like, but pro-
duced beyond vibrissal angles only about as far as length of second
anteunal joint; arista very short-ciliate, merely pubescent, on
upper side only; apical cell petiolate, the petiole® as in Rhinia
male eyes nearly contiguous, the frontalia pinched out, the para-
irontalia redficed to a line; male hyvpopvgium rather large, abdo-
men rather wider on frst®wo segments than its length on median
line; no abdominal macrochactae; front.tarsi not widened ; pol-
linoze-pilose band of cheeks and pleurae wanting.

Chlororhinia wviridis, sp. nov.

Leagth of body, 4 mm.; of wing, 3 mm. One male, Shillong,
Khasi Hills, Assam (I, H. Godwin-Ausfen); also a specimen with
head and abdomen missing, but evidently this species, Ukhrul,
Manipur, 6,400 ft. (W. Peiligreiz).

Wholly bright metallic green in body and liead integument,
including clypeus and epistoma. Frontalia black, antennae pale
fulvous; palpi blackish, base of haustellum metallic green. Para-
facialia silvery pollinose on upper end, opposite second antennal
joint. A thin beard, some pleural hair and hairs on edge of
scutellum tawny. Mesoscutum, scutellum and tercum of abdomen
blackish-punctate, the dots marking origins of microchaetae; no
thoracic vittae. Abdominal tergum blackish on disk, extended
widely along the three segmental incisures and more or less con-
fluent; the hairs of this region smaller and more closely placed,
the blackish dots on sides of abdomen larger and less closely
placed. No dot-punctation on lhead, ILegs very pale fulvous,
the femora brownish except front pair which are metallic green.
Wings faintly tinged with smoky-yellowish throughout. Tegulae
a little more deeply tinged with fuscous.

Holotype in Ind. Mus.

Stomorhina, Rdi.
(Syn. Idia, Wied. preoce.)

Genotype, Musca lunata, Fab.—Madeira, (syns. Idia cinerea,
R. D., I. fasciata, Meig., Stomorhina maculatla, Rdi.).

Facial carina broadly developed ; epistoma Rhinia-like; arista
ciliate above only: apical cell widely open; marginal bristles on
last two abdominal segments; male eyes actually contiguous;
male mesoscutum, scutellum and abdomen with thin erect black
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pile, that of scutellum longer than that of thorax, the female lack-
ing Sm:!l ]:.ile; ‘maic Ly popygium not large, claws not very long ;
parafacialia hairy.

Stomorhina lunata, Fab.

Three males®*and®eight females, from Darjiling (7,000 ft.),
Sukhwani (Nepal), Cooncor (Nilgiris), Horai (Naini Tal, weet
bhase of Himalavas), and Maritime Alps,

Idiella, B. B.

Genotype, .[dia mandarina, Wied.—China, (syn. Idia nigri-
catida, Bigot).

Facial carina well developed, sharp; epistoma, Riinia-like ;
arista long-ciliate on upper side only; apical cell closed or nar-
rowly open; male eves well separated, the frontalia broadly per-
sistent throughout: male hypopyvgium large, claws long; weak
macrochaetae on margin of anal sezment.

Idiella mandarina, Wied.

Twenty-six specimens, both sexes, from Burma, Cochin State,
Assam, Calcutta, and various localities in India from sea-level up
to 6,400 [eet.

Euidiella, gen. nov.

Genotype, Musca discolor, Fab.—Tava, (svns. Slomorhing
muscina, Rdi., 5. scalarts, Big.). :

Facial carina developed, broad, tubercle-like, widely separat-
ing the antennae, fading out below; epistoma Riinia-like, broad;
arista thioly long-ciliate above only; apical cell closed in margin
or narrowly open ; male eyes contiguous, even the parafrontalia
practically pinched out; male hypopygium small, claws short;
abdominal macrochaetae not developed; front tarsi widened in
Loth sexes.

Euidiella discolor, Fab.

Twenty-seven specimens, both sexes, from Java, Lower Burma,
Assam, Nepal, Western Ghats, Sind, and various localities in India
from sea-level at Calcutta up to 7,000 fect in the Himalayas. Omne
male was taken at light, and two males were taken hovering in
the air.

*  The yellow of second abdominal segment may be either uninter-
rupted on the median line, as described by Rondani under the
name #iuscina, or rather broadly interrupted on same.

Euidiella quadrinotata, Big,
(Idia guadrinotata, Big.—Borneo).

Two females, Mujang, Sarawak, Borneo, July 12, 1910
(C. 1. Beelie). This is evidently a good species. It is closely allied
' *
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to discolor, ., from which it differs in having the abdomen black,

except the narrow base and the restricted lateral spotson second
and third segments. Tt is also a little more narrowed in forn,

Euidiella unicolor, sp, nov.

« Length of body, 5'5 to 6'25 mm.; of wing, 4 to 35 mum.
Three females, Mujang, Sarawak, Borneo, July 12, 1910 (C. IV
Beebe); Parambikulam, Cochin State, 1,700-3,200 it., Sept. 16-2 4

191 (F. H, Gravely) ; and Mangaldai District, N.E., Assam-Blhutan
Frontier, Dec, 26, 1910 (S. W, Kemp).

Differs from gquadrinotata, Big., by the still more narrowed
form, and the wholly dark green abdomen, The legs and anten-
nae are darker also. The second and third specimens mentioned
above have the front appseciably shorter and broader than in the
Bornean specimen., :

Holotype in Ind. Mus., Sarawak. Paratvpe, No, 21025 U.S.
Nat. Mus., Assam-Bhutan F'r. .

Buidiella purpurea, sp. nov.

Length of body, 8 to g mm.; of wing, 6 to 7 mm. Three
males and two females : Three on board ship, 10 miles off Masuli-
patam, Madras Coast, June 4-5, 1908 (C. Paive): one Sukna,
Eastern Himalayas, 500 {t., Tuly 1, 1908 (N. Aanandale): and
one Kurseong, Hastern Himalayas, 5.000 ft., August 13-135, rqog
([. T. Jenkins).

Shining black, with greenish thorax. Parafrontalia honey-
combed with yellowish pollen. Parafacialia with silvery or vellow-
ish bar across upper end, extending over upper part of facialia.
and a yellowish fleck below on cheek-grooves next eye. Antennae
light brownish. The usual broad stripe of pale yellow pollen and
pile on cheeks and pleurae. Mesoscutum and scutellum metallic
greenish-cupreous, lizht golden pollinose, punctate with blackish.
Abdomen with decided purplish-cupreous shade on sides and cover-
ing whole of anal segment. Venter pollinose, with punctations.
Legs subfulvous: femora black with purplish tinge, especially front
ones; tips of tarsi dusky. Wings nearly clear, base and espe-
cially tips smoky. Tegulae smokv-yvellow.

Holotype (male) and allotype (female) in Ind. Mus. Para-
tvpes, No, zrozb U.5. Nat. Mus., male and female,

This species is evidently similar to ITdia cervina, O.S., of
Amboyna. 3

Metallea, Wulp.

Genotype, Metallea notata, Wulp.—Java, (syn. Rhyncomya
diversicolor, Big.).

; Facial carina but little developed, Aat and weak; epistoma
Phasia-like, not very broad, not strongly protuberant ; arista finely
pubescent ; apical cell well open ; male eyes nearly contiguous, the

. (]
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Jrontalia completely pinched out; male hypopygium rather large;
marginal fow of macrochaetae on Jast three segments.

Metallea notata, Wp.

Twenty-four spedimens, both sexes, from Java, Puri, Shillong ,
Port Blair, and other Indian localities including on board ship jo
miles ofi the Madras coast. East African specimens appear to be
cguspecific with the Indian specimens.

T richometallea, gen. now

Genotype, Trichometallea pollinosa, sp. 1.

Facial carina absent; epistoma Plasie-like ; arista bare ; api-
cal cell widely open ; male eyes nearly contiguous, the parafronta-
lia reduced to a line : male hypopygium small ; abdominal macro-
chaetae bristle-like, sullerect, marginal on last two segments, at
sides of other sezments, some discals on anal segment ; front tarsi
of female slightly widened, those of male not so; palpi phylliform,
not very broad : mesoscutum, scutellum and abdomen pilose in
male, but not in female.

Trichometallea pollinosa, sp. nov.

Length of body, 5:25 to 6'5 mm. ; of wing, 575 to 0 mm.
'Two males and one female: One male Songara, Gonda District,
United Provinces, March 3-5, 1go7; the others Umballa, North-
west India, goo [t., May 8-13, 1905 (F. Brunclti).

Pale vellowish, thinly silvery pollinose. Head pale luteous ;
antennae, frontalia and palpi fulvous. Thorax greenish-cupre-
ous, pleurae thickly pale vellowish pollinose. DMesoscutum and
seutellum rather thickly silvery pollinose. Abdomen pale yellow-
ish : median vitta and hind margins of segments blackish, either
broadly, narrowly or irregularly, the whole more or less thickly
silvery pollinose shading to pale golden. Legs blackish or brown-
iish, hind tibiae fulvous. ~Wings clear. Tegulae neatrly white.

Holotype (male) and allotype (female) in Ind. Mus. Paratype,
No. z1027 U.S. Nat. Mus., male.

Stegosoma, H. Loew.

. Genotype, Stegosoma vinculatum, H. Loew.—Orange Free
State, Africa.

Facial carina absent; epistoma Phasia-like, not very broad ;
arista bare: apical cell widely open; male eyes contiguous, the
parafrontalia nearly pinched out; male hypopygium of moderate
size, the scutellum greatly swollen and over-reaching the two basal
segments of abdomen ; no abdominal macrochaetae, the abdomen
swollen, the anal segment bare on disk ; front tarsi widened ; palpi
phylliform. .

This genus appears to be confined to Africa.

'
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Rhynchomyiopsis, gen. nov. .
L]

Genotype, Rhvachomyiopsi? indica, sp. n.
Facial earina not developed; epistoma Phasie-like; arista
® practically bare ; apical cell practically closed in margin quite far
before wing-tip : weak bristles on margins «©f third and anal seg-
ments ;. front tarsi not widened ; palpi phylliform ; female vertex
wider than eye; no fronte-orbitals in female save small reclinate
ones; no preacrostichals; all head and other macrochaetae very
weak ; frontals stopping at base of antennae ; costal spine strong ;
two sternopleurals, gnd only one postsutural. Male not known,

Rhynchomyiopsis indica, sp. nov,
-

Length of body, 6 gum.; of wing, 45 mm. One female,
Karachi, Sind, Western India, July 28, 1%39 {Cununing).

Head, scutellum, abdomen and legs rather pale fulvous, in-
cluding frontalia, antennae and palpi; the abdomen subrufous

from hind half of second segment to tip. Parafrontalia, parafaci- «

alia and cheeks wvery thinly silvery: three polished subround
black spots near eye on each side; the largest about middle of
parafacialia, one on frout half of parafrontalia, the smallest one
on cheeks. Thorax light metallic gold-green, the humeri fulvous,
Wings scarcely infuscate. Tegulae nearly white.

Holotype in Ind. Mus.

Thoracites, B.B.

Genotype, Musca abdominalis, Fab.—FEast Indies.

Facial carina absent ; epistoma Phasia-like, very narrow, the
vibrissal angles constricting the facial plate far above oral mar-
gin ; arista long-plumose to tip ; apical cell narrowly open ; male
eves uot contiguous, about or fully as far apart as length of second
antennal joint ; male hypopygium rather large, claws very elon-
gate ;: macrochaetae strong, suberect, on margins of last two seg-
ments, discal and marginal on sides of second and third segments,
marginal on sides of first segment; palpi phylliform, but rather
narrow ; very strong, long costal spine ; female with very narrow
frontalia, male with same scarcely or not at all showing; female
with two strong proclinate {ronto-orbitals and one reclinate, male
with none of either; female anal segment with close-set row of
strong marginal spines, in addition to the regular marginals which
thus become practially submarginal.

Thoracites abdominalis, Fah.

Twenty-one specimens, both sexes, from Ceylon, Puri and
Madras. The species may be known by the green thorax and ful-
vous to rufous abdomen, with the under edges of the intermediate
abdominal segments more or less widely black.
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. Chloroidia, gen. nov.

L

Genotype, Chloroidia flavifrond, sp. n.

Facial carina not developed; epistoma Phasia-like, rathe
uarrow ; arista ciliate on both sides nearly to tip ; apical cell very
narrowly open, aknost closed, the tip of cell narrowed ; male eves
nearly contiguous, the frontalin pinched out; wale hypopyginp
extremely large, that of female large and broad ; macrochaetne
bristle-like on margins of last two secments ; front tarsi of female
witened, those of male not so ; intermediate abdominal segments
of male extremely shortened, the two hypopyaial segments greatly
enlarged and almost as long as the four preceding segments; fith
sternite of male with spine-brush, the sixth sternite excessively
broadened and with spine-brushes on each side, »

Chlorojdia flavifrons, sp. nov.

Length of body, 5 to 55 mm.; of wing, 4 to 4'5 mm. One
.male, Mergui, Lower Burma (W. Doheriy) : one female, Chalakudi,
Cochin State, Sept. 14-30, 1914 {F. H. Gravely).

Head light golden pollinose, parafrontalia more deeply golden ;
frontalia and large spot on each cheek black ; antennac and palpi
fulvous-vellow. Facial plate and facialia not pollinose, shining,
tinged black in centre of clypeus and on vibrissal angels, Thorax
and scutellum a very bright burnished emerald-green, thinly yel-
lowish pollinose. Abdomen nearly as bright green; in female
shading to cupreous at tip and more or less blackish on disk of
tergum, in male dusky on tergal disk. Male hypopvzium wholly
purplish-brown ; that of female nearly black, with some purplish
tinge. Legs subfulvous; front femora bright green, others more
black : tarsi darker distally. Wings faintly infuscate, or at least
so on costa and tip. Tegulae tawny-whitish to yvellowish,

Holotype in Ind. Mus., female ; allotype, male.

Strongyloneura, Big.

The main characters of this genus as interpreted by me have
been already given. My reference of the following species to
Strongyloneura is provisional. Thev seem almost certainly, how-
ever, to be congeneric with the genotype (prasina, Big.—] apan),
which I cannot identify positively in material but which, accord-
iyg to the description, is @ member of the Rhyncomya group with
strongly rounded fourth vein. The supplementary characters
given by Brauer (Sitz. 4k Wiss., math.-nat. C1., CVIII, 519) also
agree.

Strongyloneura nepalana, sp. nov.

Length of body, 85 mm,; of wing, nearly 7 mm. One
female, Thamaspur, Nepal, Feby, 18-20, 1908.

Metallic green; slightly cupreous, especially on abdomerf,

Parafrontalia, parafacialia and cheeks pale golden pollinose. Fron-
L] .
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talia brown ; antennae and palpi rufefulvous; clypeus and fawi:l.liu_
shining vellowish-fulvous. Thq:ru:: and scutellum brishter oreen
than abdomen, all with thin coat of silvery pollen. Legs brown-
ish: tibiae tinged with fulvous; femora black, front pair green-
® ish. Wings clear ; apical cell rather widely open, though much
narrowed at tip. Tegulae nearly white. Puraficial hairs vellow-
ish, thick.

Holotvpe in Ind. Mus,

A male from Bhim Tal (4,500 [t.) scems to belong here; it is
certainly congeneric, and I have drawn the male characters from
it as already given,.but the apical cell is more narrowly open, and
the hairs of parafacialia are blackish. Also fifteen other specimens,
both sexes. from Calcutta, Sukna, Assam and Burma appear to be
this species, though the fourth vein is not so broadly rounded in
all of them. Some have the wings lightly infuscate, and the
hairiness of the parafacialia is variable in degree, though quite
uniformly wellowish.

Strongyloneura nebulosa, sp. nov.,

Length of body, 7 to 75 mm. ; of wing, 6 to 0’5 mm. One
male and one female, Margherita, Assam: and Mergui, Lower
Burma (W. Dolerty).

Differs from nepalana as follows: Wheole body dark cupre-
ous-purplish, with more or less green reflections.  The female shows
more green. Head testaceous, antennae and palpi fulvous. Para-
frontalia and parafacialia pale vellowish to golden pollinose.
Wings strongly smoky-infuscate across apical half and on extreme
basocostal region. Tegulae vellow, upper scale more whitish.
Apical cell narrowly open. Parafacial hairs sparse, blackish.

Holotype in Ind. Mus., male ; allotype, [emale,

Strongyloneura viridana, sp. uov.

Length of body, 7 to 1o's mm. ; of wing, 6 to 8'5 mm. Five
females : one Sadiva, North-east Assam, Nov. 27, 1911 (5. Kemp—
Abor Exped.) ; four Caleutta, Aug, 27, Sept. 26, Oct. 2, 1907.

Euntire body except head brilliant metallic green, with cupre-
ous reflections especially on thorax, Head yellowish ; pale golden
pollinose on parafrontalia, parafacialia, {acialia, checks and orbits ;
occiput more ashy. Frontalia brown; antennae, facial plate and
palpi fulvous. Thorax thinly silvery pollinose, the scutellum ahd
abdomen showing rather less so except on venter. Legs brownish-
rufous; femora black, the front and middle pairs decreasingly
green, Wings and squamae vsually infuscate with smoky-yellow,
the anal region less so, the squamulae whitish. Fourth vein less
evenly rounded. The abdomen shows a faint purplish median
vitta ; and is more or less tinged with cupreous, sometimes wholly
so. Parafacial hairs partly or wholly blackish,

Holotype in Ind. Mus. Paratypes, No. 21028 U.S. Nat. Mus.
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Thirty-five other specimens, both sexes, from Calcutta, Sik-
Kim and Assam (Sylhet), appear to De this species, but show fourth
vein often bent rather suddenly and not evenly rounded. ‘The
parafacial hairs are quite uniformly blackish,

It is quite impossible to decide the distinctness of these speci-
mens aud those nrentisned under nepalana without investigation
of the forms in their native habitats and dissections of fresh mas
terial. The genitalia can not be satisfactorily prepared in the ma-
terial before me.

Strongyloneura coerulana, spnov.

Length of body, 8'5 mm.; of wing, 6'75 mm, One female,
Port Blair, Andaman Is,, Feb. 15 to Mch. 15, 1915 (S Kemp).

Differs from viridana as follows: Face and antennae rather
testaceous; the pollen of head graver, less golden. Disk of abdo-
minal tergum broadly purplish-blue ; the scutellum same colour,
also the humeri and the central hind portion of mesoscutum.
Wings clear, fourth vein broadly rounded. Tegulae nearly pure
white. Parafacial hairs rather blackish.

Holotype in Ind. Mus.

Metalliopsis, zen. nov.

Genotype, Metalliopsis sefosa, sp. n.

Facial carina weak, flat, separating antennae: epistoma Pha-
sta-like, rather narrow; arista very short-plumose or long-pube-
scent about two-thirds way ; apical cell widely apen : macrochaetae
marginal on last two segments, with irregular discals on anal seg-
ment; front tarsi a little widened : palpi phylliform, moderately
wide; female front rapidly widening from vertex, parafrontalia
thickly bristled outside of frontal row : parafacialia hairy above.
Male unknown, '

Metalliopsis setosa, sp. nov.

Length of body, 7 (abdomen recurved) to 85 mm.; of wing,
7 to 7’5 mm. Three females: Kurscong, Eastern Himalayas,
5,000 ft., July 6, 1908 (N. Annandale) ; and Siliguri, base of Eastern
Himalayas, July 1820, 1907.

Head rufofulvous, the parafrontalia showing obscurely green
beneath the yellowish pollen; a black spot on parafacialia; third
antennal joint and extreme tips of palpi dusky, Thorax and
scutellum bright metallic green, with thin coat of silvery pollen ;
some thin long yellow pile on pleurae and humeri. Abdomen fulvo-
rufous, with black median vitta; anal segment metallic cupre-
ous-green. Edge of third segment and spot on side of second
segment metallic greenish. Legs brownish-rufous; femora black
with metallic green tinge, especially front ones. Wings and te-
gulae yellowish-infuscate,

Holotype in Ind. Mus. Paratype, No, 210z U.S. Nat. Mus.

. .
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Synamphoneuropsis, gen. nov.
. s L ]
Genotype, Synamphonenropsis viridis, sp. n.

Facial carina absent: epistoma Phlasta-like, not very wide;
[ = arista long-plumose nearly to tip; apical cell open; male eves not
contiguous, separated by distance equal to half or more of the
"« length of second antennal joint, the frontalia réduced to a line:
mihle hypopygium moderately large, claws moderately elongate;
macrochaetae not verv strong, marginal on Iast three segments,
with irrecular suberect discals on anal segment; front tarsi of
female a little widened, those of male not so; palpi phylliform,
moderately wide; abdomen broader than in Synamphonenra.

e

. _Synamphmmun:rpsis viridis, sp. nov,

Length of body, 6 to § mm. ; of wing, 4’5 to 6:5 mumn. Eigh-
teen specimens, both sexes: nine from Sukhwani, Nepal Frontier,
Feb. 15-16, 1908 ; three from Muttra, United Provinces, July 24,

* 1005 (E. Bruneili); two from Allahabad, United Provinces, August
12-13, 1909 (B. Lord); one from Motisal, Garhwal District, base .
of Western Himalayas, March 5, 1910; one from Amangarh, Bij-
nor District, United Provinces, Feb. 24, 1g910; and two from An-
warganj, Cawnpore District, United Provinces, Oct. I-I3, IgII
(J. W.C.)

Metallic cupreous-green; the coppery showing on dorsal por-
tions, and especially on tip of abdomen. Front and face silvery-
vellow pollinose ; a shining brown spot near middle of parafacialia,
a dusky area on cheeks, and another at front end of parafrontalia.
Pollen of bead of female more golden. TFrontalia light brown;
antennae and palpi fulvous to rufous. A thin silvery bloom over
the metallic green of body. Obscure dark median vitta on abdo-
men. JLegs brownish-rufous: femora blackish, more or less metal-
lic green especially the front ones. Wings and tegulae distinetly
smoky-vellowish, often the costal border of wing more infuscate.

Holotype (female) and allotype (male) in Ind. Mus. Paratypes,
No. 21030 U.S. Nat. Mus., male and female.

Nitellia, R. D.

Genotvpe, Musca vespillo, Fab.—Turope.

Facial carina absent; epistoma FPhasia-like, very narrowed;
arista long-ciliate above, with only a few cilia below in middle;

. apical cell closed or very short-petiolate; male eyes nearly conti-

guous, the frontalia reduced to a line or nearly pinched out; male
hypopygium rather large ; macrochaetae like Pollenia ; mesoscutum
without yellow pile, and with pronounced flat discal impression.

‘This genus appears not to reach India.

: Apollenia, Bezzi.

L Genotype, Pollenia nudiuscula, Big.—Port Natal, Africa.
Facial carina flattened, wide, weak, broadly separating the
antennae; epistoma Phasia-like. broad; arista long-plumose to
" s L ]
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Jip; apical cell widely open: macrochaetae marginal on last three
segments, ®with irregular discals qu anal segment; front tarsi of
female widened ; palpi phylliform, but not very broad; scutellum
with erect short straight spines.
T'his genus appears to be confined to Africa.
- L]

Thelychaeta, B. B. 2

Genotype, Thelvehacta chalvbea. B. B,—Borueo.

Facial caring broad, but fAattened; epistoma Phasia-like,
broad and very long: arista wholly long-plunose to tip: apieal
cell widely open: male eyes almost contiguous, the frontalia near-
Iv or quite pinched out, the parafrontalia reduced to a line; male
hypopyeium not very large, claws not very long; macrochaetae
like Pollenia: front tarsi of female mugh widened, those of male
scarcely so; palpi phylliform; female with two strong proclinate
fronto-orbitals and one reclinate, male with none of either,, No
strajght erect spines on scutellum,

Thelychaeta chalybea, B. B,

(ne female, labelled *‘ no history.” This specimen differs
from the description by the third antennal joint being scarcely
twice the length of the second. It is strongly bluish, and the
abdomen shows practically no pollen. . The tegulae are strongly
infuscate with brownish, the wings but faintly so. The form is
evidently congeneric with wiridawrea, Wd., and is doubtfully re-
ferred to chalybea, B, B.

Thelychaeta viridaurea, Wied.

One male and six females of this interesting species are from
Mergui, Lower Burma ; Ghumti, Eastern Himalayas, 1,800-3,500 ft. ;
Sadiva, North-east Assam; and Soondrijal, Nepal; three others
heing labelled ** no history.” Wiedemann’s characterization, though
very brief, seems quite unmistakable, Brauer and Bergenstamm
have given additional characters (Musc. Schiz., 111, 179). Wiede-
mann’s specimen was evidently an undersized female. The pre-
sent specimetis measure 10 to IT mm, The colour is golden-green,
more or less cupreous; the abdomen with changeable pollen like
Pollenia rudis, F., but greenish-gold. The male generic characters
above are drawn from this species.

Pollenia, R, D.

Genotvpe, Musca rudis, Fab.—Europe, Asia, North America
(evidently introduced in last).

Facial carina acute, sharp, narrow; epistoma Phasia-like,
very narrowed; arista plumose to tip; apical cell widely open;
male eyes not contiguouns, but rather closer together than length

of second antennal joint, the frontalia practically pinched out;
L]




1017 ] C. H. I, Towxsenn @ Tadian Riindinae, 201

male hypopygium not large, claws not long; macrochaetae bristle:
like, long, suberect, marginalgon last three segments *irregularly
discal on anal scgment; front tarsi of female widened, those of

“male not so; palpi club-shaped, not much flattened and not very

stout ; female with two proclinate and one reclinate fronto-orbitals,
male with none of either, 5 :

Pollenia rudis, 17,

L]

Two males, one belween Yanghissar and Sinkol (Yarkand
Exped.); the otherStyria.

This specics has been demonstrated by Keilifi to be parasitic
in earthworms in France. It has recently been reared by the TS,
Burean of Etitomaology from carthworms in America,

-

Dexopollenia, gen.nov,

Genotype, Dexopollcnia lestacen, sp. e

Facial carina strong, wide and depressed, merged widely into®
enistoma ;: wvibrissae but little above oral margin, the epistoma
Pollenia-like, narrow ; arista moderately plumose; apical cell nar-
rowly open, the fourth vein curved much like that of Pyrellia.
male eves practically contiguous, the parafrontalia reduced to a
line: male hypopygium rather large; macrochaetae bristle-like,
erect, marginual on last thice sezments, lateral discals on all; front
tarsi not widened in cither sex; palpi subeyvlindrical ; thorax with
yvellowish crinkled pile; parafacialia wide and bare,

Dexopollenia testacea, sp. nov.

Length of body, 5:5 mm.; of wing, 6 mm. One male and one
female, Assam-Bhutan Frontier, Mangaldai District, N.E., Jany.
-2, 1911 (5. W. Kemp).

Fulvotestaceous, shaded to brown. Head with pale brown
shading over face and cheeks; the parafrontalia dark brown, thinly
silvery pollinose, leaving three main darker areas on vertex, mid-
dle, and opposite base of antennae, the vertical area not showing
in male. Thorax and scutellun mostly brown; the sentum black-
ish, but showing some silvery pollen. Abdomen with hind bor-
ders of segments bhrown, the third and anal brown on posterior
half, or anal wholly brown. Legs testaceous, tinged with brown;
tarsi blackish. Wings clear. Tegulae smoky. 2

Holotype in Ind. Mus., female; allotype, male.

Polleniopsis, gen. nov.

Genotype, Polleniopsis pilosa, sp. n.

Facial carina broad, flattened, rounded, reaching nearly to
epistoma, the latter Pollenia-like, narrow and short ; arista thickly
plumose ; apical cell mederately open, the fourth vein bent sud-

L]
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denly ; male eyes nearly contiguous, the frontalia pinched out or
ouly very murrowly showing ; male le'pnpygium not very large, claws
moderately elongate; macrochaetae bristle-like, much as in Polle-
sfa; short straight pile of thorax black, longer on pleurae; no
crinkled yellow pile; front tarsi normal in male; palpi subeylin-
drical ; parafacialta mderately wide, more or less pilose above.

Polleniopsis pilosa, sp. nov.

Length of body, 5 to 8 mm. ; of wing, 5 to 8 mm. Two males:
Darjiling, 6,000 [t., Sept. 21, 1905 (E. Brunelti); and Purneah,
Bihar, August 5 1907 (C. Paiva).

Brown to blackish, more or less silvery or ashy pellinose.
Head pale brownish, the front darker: pollen silvery to ashy.
Palpi fulvous to fulvorufous; third antennal joint subfulvous;
frontalia light to dark brown. Mesoscutum with five black vittae,
thie middle one obsolete before suture in posterior view: the two
intner ones before suture narrow in posterior view, but forming
one wide vitta in anterior view. Abdomen tessellate much as in
Pollenia rudis. Legs brown. Wings nearly clear, faintly tinged
with smoky-vellowish especially on costa. Tegulae yellowish-
smoky.

Holotype in Ind. Mus. Paratype, No. 2ro3r U.S. Nat. Mus.
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XIII. NOTES ON CRUSTACEA DECAPODA
IN THE INDIAN ?'LE"L’ISJ_-‘,.I.]}-I.

21X, LEANDER STYLIFERUS, MILNE-EDWARDS, AND RELATED
FORMS.

(Plates VIII—X).

s ¥ i ey ¥
By Srawitey Keme, B.d., Superiniendent, Zoalogical Swrvey
af India,

One of "the most conspicuous features of the fauna of the silt-
laden waterways of the Cangetic delta and other estuarine regions
of the Indian coast is the enormous abindance of prawns belong-
ing to the genus Leander. In general appearance the forms that
frequent these localities differ widely {rofm the marine species oy
which our conception of the genus is primarily based; the rostrum
is much longer, with an elevated dentate crest at its proximal end,
the second legs are very slender, often with the palm of the chela
inflated, and the last three legs are attenuated, Leander sivliferus,
described by Milne-Edwards eighty years ago from specimens ob-
tained at the mouth of the Ganges, is tvpical of the species that
exhibit these characteristics.

The group of species, though it appears to be a natural one,
is by no means clearly defined, for it grades almost imperceptibly
into the more normally constituted elements of the genus, through
such forms as Leander concinnus, de Man, and L. indicus, Heller.
It is, however, of particular interest in the study of the brackish
water fauna of Eastern Asia in that it includes a number of abun-
dant species that migrate annually from the sea into estuaries and
tidal rivers, as well as others that have succeeded in establishing
themselves in pure fresh water.

Some of the forms are of considerable economic importance
in India and China, and probably also in other countries. Vast
quantities of Leander styliferus and L. {enuipes are caught in the
Gangetic delta and sold in those markets frequented by the poorer
classes of the population, while in the Kiangsu province of China
L, modestus is captured in large numbers, especially in the Tai
Hu Lake. To a European palate these species of Leander are
lacking in flavour and seem greatly inferior to the Penaeidae that
frequent the same waters.

Among the Carids that have been accumulating in the Indian
Museum for the past thirty years, the species of Leander allied to
L. styliferus are well represented and the collection has recently
been enriched by the acquisition of a number of specimens, com-
prising several forms of great interest, obtained by Dr. Annandale
in China and in the Malay Peninsula,
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Including the new forms deseribed below, ten species show-
mg alfinity, with L. styliferus are now known ; seven of these are
dealt with in detail below. I hate added an account of a very
remarkable allied form which oecurs in great abundance in Indian
estuaries.in company with Leander. According to the methods
at present in vogue this species must be referred to the genus
Palacmon, but it bears sueh an exceedingly close resemblance fo
L. styliferns that it may be doubted whether there is not some
error in our scheme of classification. 1 have called this species
Pflacmon mirabilis.

The principal characters of Leander styliferus and the related

species may be bxpressed in the f[ollowing way :—

I. Dactylus of last three peracopods very lomg and slender,
that of fourth and fifth pairs at least as long a5 pro-
podus; plecpods very long, those of firse pair much
longer than carapace [earapace with branchiostegal
sping ;. palm of second (feracopods much swollen ],

A. Last two pairs of peracopods excessively long,
flagelliform, with daciylus much longer than
carpus of d peracopods much

han half as | H

l with at most
ers of second peraeopod more

than twice as long as carpus =
Basal crest of rostrum with § teeth;
fingers of second peracopod twice or less
than twice as long as carpus

B, last two paits of peracopods not excessively

fennipes,
Henderson,

lastatus,
Aurivilline,!

long, dactylus much ‘shorter than carapace;
carpus of second peracopods less than half the
length of palm
1. Daciylus of last three peracopods not abnormal in
length, shorter than propodus; pleopods normal in
length, those of first pair shorter than carapace,

A, Carapace with branchiostegal sping; carpus of
second peracopods less than one and a half
times as long as chela,

1. Palm of second peracopods much swollen
i large specimens, carpus much shorler
than chela.

. One or more subapical dorsal teeth
on rostrun ; carpus of second perac-
opods shorter than merus or than
fingers ; last abdominal somite in
adults not more thin hall length of
carapace,

i, Dactylus  of third peracopod
mare than three quariers length

= of propolus, that of fifth perae-

upod nearly half length ur pro-« -
podius:  last  four  abdominal
somites sharply carinate dor-
eally .. we  Carinaties,

i Dactylus of third  peracopod Orumainn,
=carcely half length of ]urupoguofi.
that of fith peracopod at most
une third length of propodus;

aunandaler,
Sfh. IOV,

1 have not seen specimens of this specics.
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last four abdominal somites o
mesl very Dluntly carinate dor-
sally .00 stplierios,
f, MNo Ha|l1;al1'|-;_-;|.|'n.l:-||'-.“|| toolh o ros- Milne-Edwards,
trwm ; carpus of second peracopods
. as long as mervs or fingers; last
abdominal somite nearly two thirds
as long as carapace . .. fapanicus,
2. Palm of seccond peracopods little if at all Ortmann.d
swollen, earpus at most only a trifle
shorter than chela Tat most 5 teeth on
lower horder of rostruem |,
@ One or two small subapical dorsal
teeth on rostrum v mtanrr, Sollaud.!
T. Mo subapical dorsal teeth on ros-
trum :
B, Carapace without branchisswegal spine: carpus
cf second peravopods at least one ‘and a half
times as long as cheli
i. Restrum shrter, with 3 to 5 inferior teeth ;
last three peracopods shorter, hfth paic
extending boyond antennal scale by little
mare than length of dactylus o Jluminicola,
2, Rostrum longer, with 6@ to 10" inferior S TGV,
teeth: Inst threc rh_'i.'.'u_'\ll"lﬂllj'\ ]ull.;;’rr. Hith
puir extending beyond antennal seale
by dactylus and at least one half of
propodus

madestirs, Heller,

These species form, I believe, a natural group, though some
of them possess very unusual characters. Leander leauipes, to-
gether with a related but imperfectly known W. African species, des-
cribed by Aurivillius as L. hastalus, exhibits in the excessive length
and slenderness of the last three thoracic legs a feature paralleled
among Macrura only in the deep-sea Nematocarcinidae, A link
between these species and more normal types is, however, afforded
by L. annandalei, a most interesting form obtained by Dr. Annan-
dale near Shanghai. :

The two last species mentioned in the key differ, so far as I
am aware, from all described representatives of the genus in the
complete absence of the branchiostegal spine. This character
might, indeed, be held to possess generic value; but the spine in
question is not infrequently very small in other species of Leander
and the affinities of the forms in which it is absent appear to be
unmistakably with the more normally constituted L. mani and L.
modesius.

Of the seven species that I have myself examined, L, siyliferus
and L. fenuipes,are apparently seasonal immigrants to brackith
water, ascending estuaries and tidal rivers, possibly for breeding
purposes, when the monsoon floods are aliating. The two species

I | have not seen specimens ol this species.

2 [n the Nematocarcinidae, however, the extreme length of the legs is due
to the lengthening of the merus, ischium and carpus, whereas in Leander tenuipes
and its aﬁy the merus and ischium are nearly normal in tength and the carpus
quite short, the propodus and daetylus being the segments that are attenuated.
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are often found together. L. pofamiscus has been found only
“three timgs, on each occasion in water that was fresh but subject
at times to tidal influence: L. awfendales and L. modestus appear
to be inhabitants of pure fresh water. The most remarkable

species brom the point of view of habitat is L. fuminicola, which *

although occasionallyl.taken in water of slight salinity, also occurs
in rivers far above tidal influence and has even been found at
Mirzapur in the United Provinces at a distance of fully 700 miles
by river from the coast.

*  All the species here referred to the genus Leander possess a
mandibular palp of three segments. The maxillae and maxilli-
pedes are remarkably uniform in structure, differing little if at
all from those of L. serraties (Pennant).

Leander tenuipes, Henderson,
{Plate viii, fig. 1.)
1803, Leander fenuipes, Henderson, Trans. Lina. Soc., Zool. (2), V. peodao,
pl. xl, fgs. 14,715,

1903 Leauder fennipes, Nobill, Boll. Mus, Yorine, XVIII, no. 452, p. 7.

The rostrun is variable in length, extending beyond the apex
of the antennal scale hy a proportion varying from one fifth to
nearly one half of its length. The basal crest is well elevated and
bears from 5 to 7 teeth,' of which from 2 to 4 are situated on the
carapace behind the orbit. The teeth increase in size from behjnd
forwards, the hindmost being as a rule quite rudimentary. ‘The
foremost tooth of the series does not reach the end of the first seg-
ment of the antennular peduncle. In front of the basal crest,
the rostrum trends downwards, but before reaching the end of the
antennular peduncle is reflected stronzly upwards and is continued
almost in a straight line from this point to the apex. On the
dorsal edge near the tip there is, almost without exception, a single
tooth. The lower margin is provided with from 2 to 6 teeth, nearly
always 4 or 5%; the teeth are small and widely spaced and the
proximal one is well in advance of the foremost of those that con-
stitute the basal crest (pl. viii, fiz. 1).

The antennal and branchiostegal spines are about equal in
length ; the latter is flanked by a short éarina and is placed on the
extreme frontal margin of the carapace, nof a little distance be-
hind it as in some other species of the genus. In the eyes the
breadth of the cornea is about equal to the length of the stalk;
there is no visible ocellus.

The spine forming the iateral process of the basal antennular
segment is very inconspicupus. The second peduncular segment,
measured dorsally, is exceedingly short, much less than half the
length of the third. The short ramus of the outer antennular

L Of 42 specimens, eight have 5
weeth and thirteen have 7 teeth,

8 OF 42 specimens, two have 2 inferior teeth, three have 3 teeth, sixteen have
4 teeth, nincteen have 5 teeth and twe have 6 teeth,

teeth on the basal crest, twenty-one have 6
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flagellum reaches barely to the apex of the antennal scale ; it ig
fused with its fellow for some =y or 8 segments, the fufed partmn
being about two fifths the length of the entire shorter ramus and a
little Iess than the length of the ultimate peduncular segment.
The basal portion of the inner flagellum is swollen. The ‘antennal
*4 scale is rather strongly narrowed anteriorl® ; it% length is about
three and a third times its greatest breadth and the distal portion
of the lamella extends far beyoud the spine that terminates the

*  outer margin.
The m'-11 appendages and maxillipedes do not differ matkedly
from those of L. semafees, The mandibular palp is composed of
i three sezments, of which the third is scarcely lbnger than the
second. The anterior lohe of the epipod of the first maxillipede
is not pointell as in Sallaud’s L. mani. The antepenultimate seg-
ment of the third maxillfpede is counsiderably expanded distally,
the exopod reaching onlyv a little beyond the middie of its length.
The ultimate secment is only about one eichth shorter than the

penultimate.
The first peracopods reach a little beyond the apex of the®
antennal scale. The carpus is a trifle shorter than the merus and
i is about one and a half times the length of the chela. The fingers
are fully one and a half times the 1._11 zth of the palm.
The second peracopods in most cases reach beyond the anten-
nal scale by at least the length of the chela, sometimes by that of
| the chela, carpus and a small portion of the merus. Measurements
(in mm.} of the separate segments in seven specimens are as
follows :—

{znd Per :n:.'uprh'l length |
of @ |

E;".:"
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- It will be noticed that the merus is the longest segment and
that the chrpus is distinetly shogter than the palm and is less
than half the length of the fingers. The palm is strongly swollen
and the fingers are straight with conspicuously inturned tips that
cross one another when the claw is closed.

The last three 1égs are of extraordinary length and slender-
ness and are usually found broken in preserved material. In=
few individuals in which they are present thev yvield the following
measurements (in mm.) :—

i .

= . |.enath ol

E ; i ;

2 | E ; % [*g 3

= U Z A =
e g & = e -

h 1: & \'f'_\ = e d . —

49 : g e300 80| 32| gr| gt
Third peracopod
7 1 30| 7o 25| So| myd
2 1) | ovier, 3°3 g7 1 i L oahR4-
Fourth peracopod " 1
L) 55| 03| 34| 170 | 345+
|
1 2 ovig, | 601 Sl B e |
Lo I =5
3 ¥ ovig. 35 73 32 17.0) 283+
Filth peracapod ey | | |
1| l ) 5.8 79| 32| 178 | 3664
{ { |
7 I g 50| 73| 30| g | arsd
| i

The extreme length of these leps® is due in the main to the
lengthening of the propodus and dactylus; the carpus in all cases
is quite short. The third legs are at least two thirds the entire
length of the animal; the fourth and fifth pairs are much longer,
considerably exceeding the total length. ‘The dactylus is broken
in all the specimens examined ; when complete it is evidently much
longer than the combined lengths of the rostrum and carapace
and more than twice the length of the propodus, Henderson
notes that the dactylus of the last legs (in a specimen measuring
55 mm. from the orbit to the apex of the telson), though hbroken
af the tip, was 45 mm. in length,

Except for the first pair the peracopods are entirely devoid
ol hairs.

I The specimens measured are the same as some of those in the table previosly
given.  The serial numbers afford individual reference,

£ 1 understand that the figures iMustrating Dr, Henderson's valuable * Con-
tribution to Indian Carcinalogy ™ were not drawn under the anthor's supervision,
But were executed after his return to India.  In the fgure of L. tennipes the pro-
portions of the segments of the last three legs are wholly erroncons.
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The abdomen, though compressed, is not dorsally ecarinates
The pleura of the fifth somite are narrowed and drawn out poste-
riorly. The sixth somite, measured dorsallv, is a trifle more
than half the length of the carapace. The pleopods age excep-
tionally long, those of the first pair being about one and a half
tintes the length of the carapace, 2 =

* The telson reaches only a little bevond the middle of the
outer uropod. It is rounded above and sometimes bears a pair of
small spinules near the distal end. The apex, when perfect, sis
seen to bear a single pair of lateral spinules which extend con-
siderably bevond the rounded median prominence. The outer
uropod is long and narrow; its outer margin in front of the sub-
terminal spine is distinetly concave,

Large specimens of L. fenuifies teach a total lencth of G5 or
70 mm. The eggs are sthall, about 0’55 mm, in length and o044
mn. in breadth. .

In examples {rom 13 to jo mm. in length the rostrum is very

much shorter than in adults, not reaching® bevond the middle of s

the last segment of the antennular peduncle and with at most
only faint traces of teeth on the lower margin. The last abdom-
inal somite is proportionately much longer, being scarcely shorter
than the carapace in the smallest examples. In a specimen only
22 mm. in length the second peraeopods already closely resemble
those of adults, reaching beyond the antennal scale by almost the
entire length of the chela. The great length of the last three legs
is a conspicuous feature even in the smallest individuals.

Leander lenuipes is evidently a very close ally of L. hastains
{Aurivillius) ! from the Cameroons. Aurivillius does not refer in
his description to the great length and slenderness of the last three
pairs of peraeopods, but it is clear from his figure that the species
possesses this character. A further examination of West African
specimens is necessary before the distinctions between L. hasfalus
and L. lenuipes can accurately be determined. The African species
appears to differ in having 8 teeth on the basal crest of the ros-
trum, in the shorter fingers of the second legs which are usually
less than twice the length of the carpus, aund in the greater length
of the sixth abdominal somite which is fully two thirds as long as
the carapace. According to Aurivillius’ measurements the segments
of the second peraeopods show far greater variation in length than
in L. lenutpes.

Living specimens of L, lenuipes are for the most part trane-
lucent with a slizshtly milky tinge. In adults the mandibular re-
gion is bright red and the rostrum is dotted with carmine. The
lower antennular flagelium is carmine at the base changing to deep
mauve nearer the tip. There are a few very small red chromato-
phores ou the segments of the large chelipede. On either side of
the abdomen there are red flecks at the points where the somites

L Paldemon H'JN-’Hffr‘; hastatus, Aurivillius, Bilaug il K. Svenska Vel.-

Akad. Handl., XXIV, Afd. iv, no. 1, p. 27, pl. iy, figs, 3-6.
.
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~are hingeg and there are also small red chromatophores on the
pleura and dorsally at the distakends of the last three segments.
The lateral margins of the telson and the outer edge of the external
uropod .are deeply stained with red; on the internal uropod there-
are scattered rgd cliromatophores. The eggs are bright gam-
boge vellow. Very young individuals are almost wholly trans- »°
parent. 5
In specimens kept alive in an aguarium it was found that the
ischial and meral segments of the last three legs were held forwards,
downwards and a little outwards, The filiform terminal segments
were trailed f{rom the distal end of the mers in much the same
manner as if the lash of a whip were drawn through the water from
the end of a stiff handle. The legs were evidently not used in
progression and it may be surmised t‘imt they have taken on a
sensory function.
The specimens exathined are from the following localities :—

31'-I,-l—'f Madras . v Purchased. Several.

Fanda, aboul 0 miles 5.

of Coconada, 4-5 fms. ' lnvestigator,’ Several, £
1 miles afl \L’\
Coast, Madras P
gk fma. e nvestgator, Chne.

Puri, Orissn Coast (from

1
5 fishermen’s nets) T. Southwell, 5. Kemp.  Many,

i .|||f_'.-;1|:.:_{r-u|_ delia :u‘.:u!u:;‘ W. T Blantord; ]J.

_ll Yocalities) .. % Wood-Mason, J. T

i i || Jenkins, T. ."_:muh'.-'l.'ll-t
5. Kemp

SR (A. ]. Milner, R. Munro, L +

Many,

2273 Mouth of H.‘-un:-_:-u‘_‘l"l R.,
Burma ... * Investigator.’ Threce,
REA Moulmein R., Burma . o ne.
naad Bassein |+ R. Estuary,
Burma } v Fwar,
el Cireen 1. Amherst. Tenn-
AR, i Several, .

i

In addition there are a large number of specimens, unques-
tionably belonging to L. feanipes, labelled *‘ Iyttleton Harbour,
New Zealand; W. Guyes Brittan.”” I can find no reason to dis-
tgust the label, but the record seems to require verification before
such a great increase in the range of the species can be accepted.

Leander tenuipes was described by Henderson from the Gulf of
Martaban and Madras and has since been recorded by Nobili from
Bombay. It is frequently found in company with L. séyliferus
and has occasionally been caught in surface nets near the shore.
Though often taken in the open sea, it is evidently far from un-
common in brackish water, probably migrating to estuaries and
up rivers at the close of the monsoon. I am not aware that it has
even heen fuur:d in pure fresh water.
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. Leander annandalei, sp. nov.

When describing L. fennipes, Henderson noted that Yhe species
was so peculiar in character that he was at one time inclined to
. create a new genus for its reception. The new form uhtmncd by
" Dr. Annandale in China is proof that he was x‘-m in adopting a

e

- .
: -.-h‘-‘hwﬁ_‘"—‘——._,_\_
= —

7 Fig. 1.—Leander aunandaler, .-p. nov.
Carapace, mstrum, etc., in lateral view.

-
conservative policy : it forms a link between Henderson's species
and more normal members of the genus and affords most interesting
evidence of the manner in which such an extreme tvpe as L. fen-*
teipes has been evolved.

FiG. 2. —Leander aunandaler, sp.
Fig, 3—Leander annandaler,

nay.
i Sp. MOV,
Carapace, rostrum, etc., in dorsal | Ll
view. Antennal seale.

Unfortunately only a single specimen of L. annandalei was

obtained. ; A
The rostrum is similar to that of L. lenuipes, but is shorter,

reaching beyond the antennal scale by only about one tenth of its
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length ; the distal portion trends only a little upwards., The basal
“crest beam 5 equally separated teeth, increasing in size from be-
hind forwards; the hindmost aldne is situated on the carapace
behind the orbit and the foremost is placed over the articulation

betweer the first and second sepments of the antennular peduncle

(text-fig. 1). Tlere is a single small sub-terminal dorsal tooth and
four small, widely separated teeth on the lower margin. .

The branchiostegal spine is fullv as large as the antennal ; it
is situated a little behind the frontal margin, thus differing from
L. tenuipes. The eyes resemnble those of the allied species, the stalk
being proportionately a trifle larger. The antennular peduncle
does not show any marked peculiarities; the second segment is
very short (text-fic, 2). The shorter ramus of the outer Aacellum
15 nearly as long as the peduncle ; it is fused hasally with its fellow
for a distance not greater than one third the dorsal lenzth of the
ultimate peduncular segment. 'The antennal scale is narrowed an-
teriorly and is a trifle more than four times as long as broad (text-
fig. 3). .

The oral appendages rescmble those of L. fenueipes ; the man-
dibular palp is composed of three segments.

The peracopods differ conspicuously in their proportions from
thoseof all other known species. The measurements of the separate
segments (in mm.) are as [ollows:—

] £ ]
£ . ¥ e =
= - = = v o=
= = ) & = =
L=t SR E R e B

& |

First -I—_,t_.r;“_.,-,l-“-,d ot a3 1% | pra 0" {3l
Secomel 36 3°1 | Y B g
Third Ui | 36 17 0 10 "1+
Fourth . ot || 3'g il 1o 3

e L ] ]

IFifth = b 33 170 34 34

It will be noticed that in all the last four pairs of peracopods
the carpus is exceedingly short. In the second legs (text-fig. 4€),
which reach beyond the antennal scale by about half the length of
the fingers, this feature is specially remarkable, the segment being
cdnical, little longer than broad, recalling that of certain species
of the Pontoniid section of the Palaemonidae. I this limb, also,
the ischium is conspicuously longer than the merus, resembling in
this respect L. styliferus, rather than L, fenuipes. The dactylus of
the third peracopod (text-fig. 44) is incomplete; in the fourth pair
(text-fig. 4¢) it is longer than the propodus, while in the fifth pair
(text-fig. 4f) the two terminal segments are of equal length. Very
long hairs are to be found on the ischium and merus of the first,
third and fourth pairs; otherwise the limbs are glabrous or with

L]
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a few short and fine hairs. The dactylus of the last pair has a
slight swelling at the base which is rather thickly chothed with
short hairs. :

The abdomen is much compressed laterally, but is not carinate.
The sixth somite, measured dorsally, 15 fullyv two thirds as long as
the carapace. The pleopods, as in L. fenuiges, age very long, those
qf the first pair being nearly one and a half times the length of the
carapace. The telson is rounded above and bears a single pair of
dorsal spinules near the distal end, The apex is minuately pointed
in the middle with a long lateral spinule on either side. i

FiG. j—~Lewnder annaudaled, sp. nov.
b, First peracopod. . Third peracopod.

. Second peracopod. ¢, Fourth peracopod.
F£. Fifth peracopod.

The single specimen of this interesting species is a female,
without eggs. The rostrum and carapace together measure about
14 mm., the carapace alone being about 6°5 mm. Owing to the
fact that the specimen is strongly bent it is difficult te measure
the total length in a satisfactory manner: it would probably he
about 32 or 33 mm, when the animal was extended.

The type specimen (no. g758(10, Zool. Surv. Ind.) was dredged
by Dr. Annandale in China, in the Whangpoo River between
Shanghai and Woosung, at a depth of 5} to 71 metres. It was
obtained in water that was quite fresh.
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Leander styliferus (Milne-Edwards).
{Plate viiil fig. 2.)

1837, Palemon fowgivostres, Milne-Fdwards, Hist. Nati Crast., 11, pe 304,
1840, Palemon styliferus, Milne-Edwards, ibid., LU (errata), p 038,
1803, Leander loggivogvis, Henderson, Frans, Linn, Soc. {20, V, p. 430
tguz, Pelaemon styliferns, Rathbun, Proc. U, 8. Nat, Mus., XXV, p. 51 b
1903 Leander longivostris, Nobili, Boll, Mus. Torine, XV, no. 452, p. ?
1908, Leander S de Man, Nee, fd, Mus, 11, P 220, '|;||. AV, ﬁ:\:. 3

1915, Leander styfiferns, Wemp, Wem, fnd, Mus., ¥V, p. 273

- - -
The rostrum is long, reaching beyvond the apex of the anten-

nal scale by a distance varving from one thisd to three filths of

* ils length. The proximal portion
is strongly elevated dorsally form-

I ing a well-marked <hasal crest
i which bears [rom 5 to 7 (usually
2 6)! procurved teeth. The teeth
inerease in size from behind for-
wards : the hindmost is frequent-
Iy situated on the carapace be-
hind the level of the orbit and
the foremost reaches little if at
all bevond the end of the first
seement of the antennular pe-
duncle. In front of the basal crest
the rostrom is slender and up-
turned ; for the greater part ol
its lenzth it iz wsually unarmed,
but near the tip is as a rule pro-
vided with from 1 to 3% small
widely separated teetlh. The
lower margin bears [rom 6 to 1o
teeth (usually 7, & or g)?; the
proximal teeth are penerally ra-
ther closer together than the dis-
tal and the hindmost is usually
Fig. s.—Leawder sipliferns, Milone- Situ:iltﬂﬂ a little behind or a lit-
Edlwairds. tle in front of the foremost tooth
Carapace, rostrum, ote,, in dorsal of the basal crest {Pi T-"iii, ﬁg 2}-
view. The carapace hears a small and
inconspicuous antennal spine; the

branchiostegal is much larger, situated on the frontal margin
and is flanked by a short and blunt carina. Aboye the branchio-

1 OFf forty specimens thivleen have 5 basal teeth, twenty-three have 6 and

fouir have 7.

2 | have sesn one specimen without any teeth on the distal part of the upper
in, one with 4 teeth and one with 5.
Of forty specimens two have 6 inferior teeth, fourteen have 7, twelve have

B, eight have g and four have 10, [ have scen single examples with 5 and 11 tecth
and Nobili records specimens, one from Bombay and one fram Barneo, with 12
and 13 infenor teeth.
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stegal spine there is a finely cut groove, resembling a suture line,
which extends from the anterior margin backwards fos about ond
third the length of the carapacd.

The greatest breadth of the cornea is about equal to the
* length of the eyestalk. A small ocellus (not found in eitlrer of the
two preceding species) is visible, partly joired tor the cornea (text-
fig. 5).

The basal segment of the antennular peduncle bears a small
spine on the lower surface near the middle of its internal margjn.
The outer border, in front of the short spine representing the
lateral process, is sinuous and terminates in a tooth which extends
but little beyond the level of the protruding, setose antero-exter-
nal margin of the segment The second segment, measured mid-
dorsally, is & little more than half the length of the third, The
total length of the shorter branch of the outer antennular fagellum
is about equal to that of the peduncle ; sometimes it is alittle longer,
sometimes shorter, The length of the fused portion is variable,
even on the two sides of the same specimen; it consists of some
8 to 12 sepments and is as a rule decidedly shorter than the last®
peduncular segment.

The antennal scale differs considerably from that of the two
preceding species. It is broader, scarcely three times as long as
wide, and the rather sharply rounded distal end of the lamella
extends much further beyond the spine that terminates the outer
margin.

The oral appendages do not differ in any noteworthy degree
from those of L. serrafus, Pennant. The mandibular palp is com-
posed of three segments, the ultimate almost twice the length of
the penultimate. The third maxillipedes reach about to the end
of the antennal peduncle; the antepenultimate segment is less ex-
panded distally than in L. fenuipes and the exopod reaches to its
anterior quarter; the last segment is about two thirds the length
of that which precedes it.

The first peracopods reach almost or quite to the end of the
antennal scale. The merus and carpus are about equal; the chela
is barely three Gfths the length of the carpus and the fingers are
only a trifle longer than the palm.

The second peraeopods vary considerably in length. In large
specimnens of both sexes they may extend beyond the tip of the
scale by the whole of the chela, carpus and a small portion of the
merus; in others, also fully adult, they reach beyond the sanre
point only by the length of the chela, in others again only by a
small fraction of the finger-length. The proportions of the sep-
ments in ten large individuals are shown in the table on p. 216,

It will be noticed that the ischium, merus, carpus and palm
decreass successively in length in nearly all cases, but that in
very large males the carpus is sometimes equal to, or alittle longer
than the merus. The fingers are either a little shorter than, equal
to, or longer than the ischium; the carpus in all cases is very

]
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gtch shorter than the entire chela, often only about hall its length.
In specin®ns in which the limb,is very long the characteristic
swollen condition of the palm is mest obvious, the tips of the
fingers being strongly incurved and cressing each other when the
claw is closed. In examples in which the limb is proportionately
shorter the palm*s lefs strongly swollen and the tips of the fingers

: - .
are little, if at all, inturned. .

The last three pairs of legs are slender and usually bear short
sefae on the posterior margins of the ischium, merus, carpus and =
propodus.  Those of the third pair reach to, or a little heyond the
middle of the antennal scale: those of the filth pair are longer,

. b
usually reachin® beyond the scale by part or all the length of the
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dactylus.

The dactylus is slender and styliform; in the third pair

it is rather less than one half the length of the propodus (textfiz.

fiz). 1In the fifth pair it is from one third to one quarter the length

of the propodus, heing shortest in very large specimens (text-

fie. 6b).

The abdomen is smoothly rounded above in small examples,
but in those of large size sometimes bears a blunt and incon-

spicuous dorsal ridge extending from the middle of the third somite

to the end of the sixth.

The sixth somite, measured dorsally, is ,

rather less than one half the length of the carapace. ks
The telson reaches to about three guarters the length of the

outer uropod ; it is not sulcate dorsally and usually bears two pairs
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of minute or semi-obsolete spinules in its distal half. The apex
in large specimens is simpl? pointed, without trac® of lateral
spinules; in smaller but still adult individuals two pairs of very
small spinules may be found, not reaching the tip. The outer
uropod is narrow, about three times as long as broad! with the
external margin in front of the subtermina®tooth almost straight.
s Large individuals reach a length of a little over oo mm.;
the eggs arc a trifle larger than in L. tenttpes, from 005 to 082
mm, in length and from 0°56 to 0'61 mm, in breadth. :

As regards young specimens it may be noted that the second
legs are very long, extending beyond the scale by the chela and
practically the whole length of the carpus in an individual less than
6o mm. in total length ; this precocious development seems, however,
to be unuswal. A series of very small specimens from Chittagong
indicates clearly that those described by de Man in 1908 as Leander
sp., belong to this species.  In individuals about 30 mm. in total
length the general appearance is closely similar to that of adults;
the rostrum, however, has a less elevated Lkasal crest and is shorter,
reaching beyond the antennal scale by at most one quarter it$
length; the second legs do not as a rule exceed the scale by more
than half the length of the fingers. In still smaller examples be-
tween 15 and 2o mm. in length, the rostrum is even shorter, some-
times not reaching the end of the scale; it usually bears only a
single subterminal dorsal tooth and a reduced number of teeth
(from 3 to 6) on the lower border. The second legs reach little,
if at all beyond the scale; the palm is as long or even a little
longer than the carpus and the fingers are shorter than in adults,
being indeed in very small examples only as long as the palm. The
sixth abdominal somite is a little more than half the length of the
carapace. The telson tip, in specimens of 30 mm. in length and
under, bears two pairs of lateral spinules, the inner pair very
long and far exceeding the apex.

Living specimens are translucent with a faint milky tinge.
The lower antennular flagellum, which is deeply pigmented in L.
fenuipes, is quite colourless. The dark gastric mass is frequently
visible through the carapace and oiten the tip of the rostrum and
the extremities of the telson and uropods are suffused with red.

This species was known to earlier authors as * Leander longiros-
fris, Say.” Miss Rathbun has pointed out that Say never des-
cribed a species under such a name, the confusion having arisen
from misplaced footnote references in Milne-Edwards’ treatise,
The latter autljor described two separate species as  Palemon ™
longirostris, but suggested the name sivliferus for the present form
in the errata at the end of vol, III.

The specimens from Amoy, recorded by de Man ' as L. Jongi-
rostris, Say, have since been referred by that author® to L. Jongipes,

Ortmann.

I Iye Man, Notes Levden Mus., 111, poagy (188,
£ De Man, Trais. Loin. Soc. Zool. (20, IX, p. 300 (1007 1,
L ]
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Leander stvliferns is closely related to L. cartnains, Ortmann ;
the distinceions between the two species are enumerated below,
L. japonicies, Ortmann, which I hafe not seen, is an allied species,
but according to Miss Rathbun (loc. cif., 190z, p. 51} is to be dis-
tinguished by the absence of dorsal spines on the distal part of the
rostrum, by the lowen number of inferior teeth (4 to 6), by the
greater length of the sixth abdominal somite and by the longey
carpus of the second peracopods.

, The specimens of Leander styliferus in the Indian Museum
are from the following localities :—

bl Kew, , Warachi' Dist., on
the Hajamro branch of
R, Indus. ... .. Karachi Mus Many.
L age
i Bombay woo  Purchased, Fwo,
by -
e Haog 1., Bombay : oot Iovestigator.” One,
:.-' Chilka Lake, Orissa coast  Mus. stafi. One.
3419 ? . W. T, Blanford, ]
. san=-zq | Gangetic delta (many lo= | Wood-Mason, o [l b { Ao
Tk calitics ). f lenkins, . Munrg, T, H L
ERr D Southwell, 5. Kemp. |
e Chittagong (edge of river) M. Annandale, 5. Kemp., Many
young.
Tiel Mouth of ¥é R, Burma * lnvestigator.' Twa.
— Mouth of Rangoon R.,
Burma ., * Investigator., Several
young,
b Hangoon market oo M. Annandale. Many.
1230 Haingyi I., Tennasserim  * lnvestigator.' Une.
- : s Green 1., Amberst, Ten-
nasserim .. o ' lnvestigator. Several.
s Mergui v Jo-Anderson, Twe.

Specimens from the west coast of India as a rule have the
rostrum markedly longer than those from the Bay of Bengal.

The species was originally described by Milne-Edwards from
““Vembouchure du Gange.”” It is recorded by Henderson from
Karachi, the Gangetic delta, the Gulf of Martaban and Mergui.
Miss Rathbun has also recorded it from Karachi, and Nobili has
reported specimens from Bombay and a single individual from
Bqrneo.

The species occurs in water that is both salt @nd brackish and
has been found at Diamond Harbour in the Gangetic delta in a
freshwater creek. As in the case of L. fenuipes, with which it is
frequently found, the species is probably migratory, entering estu-
aries and tidal rivers at the close of the monsoon. Capt. R.
Munro, to whom we are indebted for numerous specimens, notes
that in 1912 at the mouth of the Hughli river ** the first appear-
ance of cold weather shrimps”’ was in August.

|
i
—
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Leander cdginatus, Ortmann. . E

1801, Leander fowgivosteis var garfnatns, Gninunn, Zool, Fahed., Syst., ©

P 521

= tgor. Leamder cavinatus, Dollein, dblundl, math.-plivs, Klasse® K. Bayer
Akad. Wizz,, XKL, p. 630, pl. i, fig. 8

-
L 1914, Leander styfiferus var, carfnabns, Balss, fond., Suppl, Bd. 11, Abh.
. 1o, p. 57 (7 parct only),
Twenty-seven specimens from N, China, all of which are un-
-

fortunately in very poor condition, appear to belong to #his
species. L. carinalus was originally described by Ortmann in the
briefest possible mdnner from a much mutilated specimen obtained
in China and was regarded by its author as a variety of Milne-

. ik
2\ N o

o gl |
| I -

u:EI‘ il‘l_ ‘ ‘

e
—

Fig. 6.—a, 6. Leander styliferas, Milne-Edwards.
¢, d. Leander carinatns, Orimann,

a, & Third perasopod. b, d. Fifth peraeopod.

Edwards’ L. longirostris (=L. styliferus). 1f my identification is

correct there can be no doubt that the form is specifically dis-

tinet, though closely related to L. sfyliferns. L. carinatus may be
distinguished by the following characters :—

() The basal crest of the rostrum bears from 6 to g (usually

7 or 8) teeth,! a number rather higher than is usual in L, styliferus.

The foremost of these teeth is much in advance of the hindmost
tooth of the ventral series.

L OF twenty specimens one has 6 teeth on the basal crest. wen have 7 teeth;
wyght have B teeth and one has g eeth,

[ ]
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= (ii) T'he fingers of the first peraeppods are a little longer, fully
one and a half times the length of ehe palm.

(iii) The carpus of the second peraeopods is proportionately
shorter; except in very large males it is shorter than the palm and
little more than hplf the length of the fingers.

{iv) The dactvli of the last three peracopods are proportion-
ately much longer. In the third pair (text-fig. Oc) the propodils
is only one and a fifth times and in the fifth pair (text-fiz. 6d) only
twb and a fifth times as long as the dactylus

(v) The last four abdominal somites are sharply carinate
dorsally. . -

The rostrum is broken in all except two of the specimens, In
these there are respectively 7 and 8 ventral teeth! and in both
there appears to have been a single small subapical dorsal tooth.

Doflein appears not to have seen any [ully developed males.
In large examples of this sex the second peracopods may reach
bevond the antennal scale by the whale of the carpus and chela;
the degree of developmént of these limbs is, however, asin L, styli-
ferus, subject to much variation. Five specimens yield the fol-
lowing measurements (in mm.):—

= =5 el |_"|_'|'.'!..L-.-L'|.l:|: I\_H'_{!.Il ol
r ¥
;L | E = 5 =
et oy e E £ = L =
J 3 £ = g £ = =
o I | 8 i = F =
w el o - 0 a s =
(o4 e o B L ) S [ ry 74 72 105
o 714 | 150 42 A i 5.8 b3 10°3
| Fy |7|:|+ iz 34 A K 10 415 LA
|
| a G5k 0 g 32 72 s 44 7 78
7 4 136 | 25 341 A3 R L Ll

The second peraeopods as a whole bear a close resemblance
to those of L. siyliferus: in specimens in which the limb is rela-
tively long the carpus is swollen at its distal end and the palm in-
flated. The proportionate length of the segments is variable, but
tife carpus appears always to be shorter than in the related species.

The hest distinctive character is to be found fn the great rela-
tive length of the dactylus of the last three pairs of peraeopods.
In these limbs the length of the dactylus, compared with that of
the propodus, is nearly twice as great asin L. siyliferus (text-fig. 6)..
The third peracopods reach almost to the end of the antennular

L Ortmani <tates that there are 5 ventral weeth and Doflein that there are 4
or 5. Balss has, howevers, remarked that the rostrum was inconiplete in all the
SPECIMEens Seen b}'-l‘mﬂein.
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peduncle ; the fifth are longer and sometimes extend togthe tip of
the antennal seale. . '

The dorsal carination of the last four abdominal somites—the
chief eharacter mentioned by Ortmann—is very conspicuous in all
the specimens; it cannot be confounded with the low and very
« blunt dorsal ridge sometimes found in large examples of L. styli-

fedus.

The sixth abdominal somite, as in the related species, is less
than half the length of the carapace. T have not found anvy dif-
ferences in the telson or uropods.

The specimens, none of which are ovigerous, were obtained at
Ningpo in China by Dr. B. Sing: they appear to have been found
in brackish water,

Ortmann described the species from ** China '’ ; Doflein’s
specimens were from Tsinctan, The n-cm;d by Balss [rom Singa-
pore appears to me doubtful,!

Leander modestus, Heller,
{Plate ix, fig. 1.)

1805, Leander modestus, Heller, Redse * Navara -Eaped., Crast, 1, 1, ple s
g i

The rostrum reaches beyond the antennal scale by at most
one fifth of its length. The basal crest is strongly elevated and
is furnished with from 8§ to 10 evenly spaced teeth® of which one or
two are situated on the carapace behind the orbit; the foremost of
the series reaches to or beyond the articulation between the second
and third segments of the antennular peduncle. In front of the
basal crest the rostrum is straight or very slightly upturned, the
upper margin being invariably unarmed. On the lower margin
there are from 2 to 4 small teeth® which are restricted to the
middle third of the rostral length (pl. ix, fig. 1).

The branchiostegal spine is somewhat larger than the anten-
nal and is situated on the frontal margin of the carapace. Above
it there is a rather conspicuous longitudinal depression in which a
finely-cut groove, similar to that found in the preceding species,
may usually be detected.

The cornea of the eye is rather strongly swollen ; a small ocellus
is present.

The basal segment of the antennular peduncle is rather broag
and bears the ugual tooth on the inferior surface; the outer
margin is convex, terminating in a spine which does not reach as
far forward ;,-,g\the protruding setose antero-external portion of the

i -

! Balss record of L. fapoinicus from Hankow in China also SEEMS 10 require
confirmation,

*OF thirty-one specimens eight have 8 teeth on the basal crest, eighteen have
y and five have 1o; _

& Of thirty-one specimens three have o inferior teeth, twenty-four have 3 and

four have 4. -
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egment. ¢The second segment, measured dorsally, is shorter than
the third. The accessorv antenntlar ramus is shorter than the
peduncle and is fused with its fellow for a length considerably less
than that of the last peduncular segment, the fused portion con- «
sisting only of siyne 5,0r b segments.

The antennal scale is broadly rounded apically, the lamella
extending much bevond the spine that terminates the straigfit
external margin, It 15 about three times as long as wide,

The mandibular palp is composed of three segments, the third
nearly twice the length of the second. The third maxillipedes
reach to the end of the antennal peduncle; the terminal segment
i5 about two thirds the length of that which precedes it,

The first peracopods reach the end of the antennuylar peduncle.
The carpus is about one fifth longer thay the merus and is a little
more than twice the 1{*11ﬂth of the chela; the fingers are longer
than the palm.

The second per'u_m]:mdu may reach th. ond the tip of the an-

- tennal scale by nearly fhe whole length of the chela. ‘The ischium
is equal to or a little shorter than the merus and the earpus is
hetween 1t and 1! times as long as the ischium. The chela is about
equal to (sometimes a trifle shorter than, sometimes a trifle longer
than) the carpus; the palm is not swollen as in the preceding
species and is from one fifth to one tenth shorter than the fingers.
The latter are straight with short, inturned corneous tips and
are without teeth on the inner margin.

The last three pairs of peraeopods are slender; the third pair

is the shortest, not quite reaching the end of the antennal scale;
the fourth and fifth pairs are longer, extending beyond the scale
by a portion of the length of the dactylus. In the third pair the
propodus is less than twice the length of the carpus and is about
one and a third times the length of the dactylus. In the fourth
pair the propodus is longer, from two to two and a quarter times
the length of the carpus, the dactylus being longer than the latter
segment. In the fifth pair the dactylus is longer than the carpus
and the carpus is about three sevenths the length of the propodus.
The propodus of all three pairs is provided with a bunch of setae
at its distal end and, in the case of the fifth pair, is thickly set
with short hairs on the distal half of its inferior margin. The
dactylus in each pair is without teeth, slightly curved, with some
long setae on its upper border,
* The abdomen is compressed but not carinate above. The
sixth somite, measured dorsally, is rather morfe than half the
length of the carapace. The pleopods are short, those of the first
pair being shorter than the carapace. i

The telson reaches to rather more than two thirds the length- - -

of the outer uropod. It bears two pairs of dorsal spinules dis-
tally ; the apex is produced to a sharp point with two plumose
setae beneath and two spinules on either side, the inner pair of
the latter extending considerably beyond the tip. The outer
uropod is about three times as long as broad. There is a movable

-
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spinule on the inner side of the tooth that terminates the straight
or slightly convex outer border. . :

Large specimens reach aength of about Go mm. None of
the females in the eollection are ovigerous,

Young examples, from 15 to 25 mum. in total length, differ from
adults in possessing a shorter rostrum, often not, reaching bevond
the end of the antennular peduncle and in the proportionately
greater length of the sixth abdominal somite,

The colour of living specimens was translucent white, with
sparsely scattered minute reddish-brown pigment cells, not %ar-
ranged to form a definite pattern.

L. modesius is very clozely related to L. mani, Sollaud,! from
Tonkin, a freshwater species deseribed as possessing large eggs.
The most censpicuous character in which L. modesfus differs from
the southern Chinese forrg is the complete absence of teeth at the
distal end of the upper border of the rostrum, a feature which is
unquestionably of high specific value in other species of the same
group of the genus. The first maxillipede differs from the figure
given by Sollaud in the greater proportionate length of the basie
podite, while the distal lobe of the epipod, though apically pointed,
is not drawn out to the triangulac process to which Sollaud has
directed attention. The deseription of L, mani is preliminary;
other distinctions will probably be found when the full aceount
is published.

The specimens of L, modesins in the Indian Museum wers all
obtained by Dr. Annandale in China, in the neighbourhood of Shang-
hai. The species is common at the margins of the Tai Hu Lake,
and is caught in large numbers in basket traps set among weeds.
A few individuals were dredged [rom a bare muddy bottom in the
middle of the lake and others were obtained in the Whangpoo
River, hetween Shanghai and Woosung at depths of 5% to 71 metres.
Young examples are common in ditches and ponds in the neigh-
bourhood of Shanghai. All the specimens were obtained in pure
fresh water.

The species was described by Heller from Shanghai in 1803,
since which date 1t does not appear to have been recorded.

Leander fluminicola, sp. nov.
(Plate ix, fig. 2.)

‘This species bears a close general resemblance to the preced-
ing, differing fram it only in the {ollowing particulars:—

{i) The rostrum exceeds the antennal scale by one sixth or
one quarter of its length. The basal crest is less elevated and bears
from 7 to 1r teeth (usually 8 or g)* of which 1 or 2 are placed
behind the level of the orbit, The distal part of the rostrum is

L Sollaud, Brll, Sec. Zool. France, XXXIX, p. 315 text-figs. {1414).
£ O forty specimens one has 7 teeth on the basal crest, twelve have 5, twenty-
three have . three have 10 and one has 11,
L ]
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more stronely upturned and is provided with one or Ltwo teethy on
fs upper egge uear the tip! and sometimes with another hetween
this point and the loremost tooth®f the basal series. "'he lower
margin bears from 3 to 5 teeth (usually 4).* which are spread out
along its. distal two-thirds and not restricted to the middle third =
as in L, modestus (pl {x, fig. 2). I
(i1 The branchiostezal tooth of the carapate is entirely absent. =
(iii) The tooth that terminates the outer margin of the basal
segment of the antennular peduncle extendz much bevend the

prdduced, setnse, antero-external portion of the *'-{'L‘lll';:Jﬂ. '
(iv) The acceszory antennular ramus is very long, between
one and a quarter and one and a hall limes t l length of the |
peduncie, A% A
{v) The antennal scale is a little more narrowed apically and .
15 a trifle broader, less than three times us 1:-1:-.: as wide,
(vi) The Hrsi ]JL!’lLEIj'.II‘-‘|- reach a 111'|-_ hevond the end of the
autennular pe luncle; thé carpus vaj ries fiom two to neatly two
and a mes the length of the chela -
A (vii) '[.u.. carpus ol the second perseapods is much longer,

about one and a hall times the length of cither the ischium or the

chela. The fingers are about as long as the palm. The chela is ; 1
distinctly spooned in appearance ; when viewed from its inner }_

face the fingers are seen to be hollowed longitudinally, meeting

only along their outer edges. When the chela is examined in dorsal

and ventral views, the fixed finger and dactylus appear consider-

ably broader near the apex than at their junction with the palm.

{wiii) The last three pairs of peracopods are verv slender, but
in their proportionate lengths similar to those of L. modestus. The
dactylus in all three pairs is muech shorter than the carpus, that
af the fifth pair being scarcely half its length and only about one
fifth the length of the propadus (¢f. pl. ix, figs. 1 and 2). There
are fewer haits on the propodus of the filth lez and the dactslus in
all three pairs is without setae on its upper edge.

Large specimens reach a length of about 45 mm. The eggs -
are numerous and are comparatively small, from o074 to 0°87 mm.
in length and from o0'557 to 063 mm. in breadth.

The species resambles L) manid in the presence of teeth at the
distal end of the upper margin of the rostrum, but is readilyv dis-
tittzuished by the absence of the branchiostegal spine and the
greater length of the carpus of the second peracopods.

The specimens in the Indian Museum are from the following
localities:—

AT N
[

iz, l'-;:r'lgr-, Mireapur, Uniied Prov- I
ineces - e TSRl Manye
b TyrEs,

'}"";:ﬁ-‘ Faodhua Nala, 13 |]n1.|hu| Bengal | 13; 1. Chaudthuri, Pwee |

ki h-'l'hL seen A single specimen without any dorsal teeth on the 1.||l-ta1 pari \/*
of the rostrum., :

- OO0 forty spacimans Igur havie 3 veneal teeth, twenty-nine v | and sever
AVIE'S,
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1 Ramaigonge,  Backergunge  Dist,
Bengal . H. K. Seapleton,  Six, .
I'I" K Huehli, Caloutta - several
R Dihappa near Caleuts - 7l L 10 Manw,
I"I"_' Chingrighatia, near Caloutia ee. Alass sl L]}
"_"I- Fearnaphuli K. Rangaman, Chinta- . .
= wong Flll Lrwes Mus, cudl gt
e Pasndaung and Dala Creelis, Ban-
groon, Biarma N Annanelale, Miany.
i AMonlmetn B Buoarms. A I nyvestigior.! T et *
; Civing Ro, nac Moobuein, Durma o N Annandales  Several,
The species occurs in water that is quite fresh as well as in
that of lIow 5:1,1E1Jitj~'. At Chinerichatta it was obtained in water of

not uncommon i the
ies of the Sitauug
Moulmein rivers in Burma. [t has, however, been taken al places
far remote from tidal influence. Rajmahal is some 350 miles |
river from the sea, while Mirzapur in the uited Provinces s 700
miles by river from the coast and nearly joo miles in a direct line
from the sea,

specific gravity T°0015 ;m'd if eviden
Gangetie delta, occurring also in the estus

Leander potamiiscus, sp. 1oy

This species resembles L, fuiitnicole in the absence
branchiostegal spine and in the great length of the carpus of th
second peraeopods; it may be distinzuished by the tollowing
characters:—

{i} The rostrum is longer, extending beyond the tip of the
antennal secale by two filths or one half of its length. The basal
¢rest is low and bears from 7 to 1o teeth ! the hindmost being
sitnated on the carapace hehind the level of the orbit. On the
upper side of the apex there are from 1 to j small teeth, usually
z, and there is not infrequently an additional tooth between these
and the foremost of those that form the hasal erest. The teeth
on the lower margin are more numerous, from 6 to 10* (text-
fig. 7).

{ii} The finely-cut longitudinal groove on the carapace, just
above the position usually occupied by the branchiostegal spine,
is particularly well defined.

(iii) The peracopods are all more slender. The first pair
reaches about to the end of the antennal seale, the carpus being
two and a quarter or two and a half times the length of the chela.

(iv) The second peracopods reach beyond the scale by the
chela and a portion (sometimes as much as one third the length)
of the carpus. The chela is one fifth shorter than the ischium
and about one half (zometimes a little more, sometimes a little

I OF twenly-rwo specimens five have 7 teeth on the basal crest. twelve have 8,
tour have g and one Has 1o

O pwenty-two -EJ':t.'imen-, une-has i mberior beeth, fve have 7, ten have 8,
five have o and one has 16,
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less) the length of the carpus. The fingers are not markedly
spooned afd are much shorter thay In L, fumtinicola, scarcely more
than two thirds the length of the palm.

(v} The last three peracopeds are very long and slender, The
third pait reach beyond the antennal scale by more than the length
of the dactylus, the fifth by the dactylus and one half or two thirds
the length of the propodus.  The dactylus in all three pairs is vesy
short. In the fifth pair the dactvlus is considerably less than half
the length of the carpus; the propodus is twice the length of the
carpus and about one-sixth longer than the merus.

(vi) The spinules on the upper surface of ¢he telson are rather
differently placed. In L. fuminicola the first pair is placed behind
the middle of the telson, and the second pair is little if at all nearer

Fi. 7.—Leander potamiseus., sp. nov,

to the first than to the tip. In L. pofamiscus the first pair is
almost in the middle of the telson and the second is placed much
in advance of a point midway between the first pair and the tip.

In all other respects L. potamiscus bears the closest resem-
blance to L. fluminicola. The antennules and antennal scale are
almost exactly similar. The first maxillipede is pearly the same
as in Sollaud’s figure of L. mani, the distal lobe of the epipod being
more sharply pointed than in other species. The spines at the tip
of the telson are rather longer than in allied forms.

Large specimens reach a total length of about 48 mm. The
ezgs borne by ovigerous females are small, about 0'54 X 0'44 mm.
in longer and shorter diameter.

Dr. Annandale notes that most of the specimens he collected,
were practically colourless when alive, though not transparent
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A few of the largest, however, probably adult males, had several
longitudinal black lines on eat] side of the carapace ®hich con-’
verged forwards slightly, They had also a small black spot on
the side of each abdominal somite. The fingers of the second legs

were scarlet and the palms of the chelae opaque shining white;

there were also opaque shining white spots o the other segments
ok the chelae.

The specimens collected by Dr. Aunandale were caught in
February 1916, in the Patani River, below the town of Patani jn
the Siamese Malay States and at Telok Tikus on Penang Island in
a small stream near the sea. A number of other examples! are in
the Indian Museum, obtained by Col. C. G. Rogers in a small creek
at the south-eastern corner of Middle L. in the Andamans. The
largest of these specimens is 38 mm. in length, the collection, which
was made in April 1911 eot comprising any ovigerous females.
In all three localities the specimens were fpund in fresh water, the
situation in which they were taken being, however, subject to tidal
influence. .

The type specimens, from the Patani River, bear the number *
6552/10 in the register of the Zoological Survey.

Palaemon mirabilis, sp. nov.
(Plate x.)

A very remarkable Palaemonid, represented in the Indian Mu-
seum by a number of specimens from the Rangoon and Moulmein
Rivers and from various localities in the Gangetic delta, apparently
belongs to a species hitherto undescribed. In the peculiar form of
the rostrum and the extreme slenderness of the legs the species
differs widely from typical members of the genus Palacmon and
Lears a curions and perhaps significant resemblance to Leander

styliferus.

The rostrum is short and does not quite reach the end of the
antennular peduncle, On the upper side of the lateral carina it
consists of a thin lamella—in height greatly exceeding that of any
other species of Palaemon known to me —with a strongly convex

i Sinee the above account wis written [ have obtained about thirty-five addi-
tional specimens of L, pofumesens in Portuguese India, A number were found in
the Sanguem K. at Sanvordem and one, presented by Capt. I de Vasconeellos,
was taken in the Tuoari R. near Cortalim.  These records, being from the west
coast of India, indicate a considerable extension in the known range of the species.
The specimens agres closely with the types, bul possess on the whole fewer rostral
teeth ; onthe apper margin at the base there are 7 or 8, rarely 9, and on the lower
margin cnly 6 or 7. In the single individual from the Tuari R, the basal crest is
composed of 6 teeth, while there are 8 on the lower margin,  ‘The specimens differ
from L. fluminicola in all the points noted above,  When living thay were semi-
transparent, with a few very’small chromatophores scattered on the body ; the
rostruat in front of the hasal crest was deeply pigmented.  The colouration thus
differs conspicuously from that noted by D, Annandale in the case of large Patani
K. examples.  As in the case of the other records, the specimens from Portugucse
Lndia were found in fresh water, but in places subject to tidal influence. A number
of mdividuals harbour Bopyrid parasites,

L]
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apper lmn.lur bearing many close-set teeth. The rostrum begins
as= a carina in the middle of the cagapace and its upper border is
sharply ascendant up to a point immediately over the eve: in
front of this it drops steeply to the apex, which is straight, nar-
row and produced.  The margin between the highest point and
the apex is confave ® The teeth on the upper border vary in
number from 13 to 16! of which from { to 6 {usually 4 or 5) are
situated on the carapace behind the level of the orbit. The teeth
ame fixed and evenly spaced and the interstices between them are
filled with hairs.  The lower margin is convex. but is not greatly
expanded : the depth of the inferior portion=of the blade is con
siderably less than half the depth of the upper portion. ‘The lower
margin bears 1, very rarely 2 teeth? in the distal half of its
length. *

The carapace is smooth. The anttnnal tooth is well-formed
and from its base a strowg carina runs backwards and downwards
to the base of the hepatic tooth. The latter is large and beneath

Jand behind it there is a shallow groove. A depression defines the
upper posterior lumits of the branchial region and there is a faint
iritudinal on either side of the eardiac area.
The eye is short and somewhat depressed.  The * ocellus’ is
rather large and is broadly in contact with the cornea (pl. x, fig. a).
The antennular peduncle does not differ materially from that
Padeemon. The basal segment is rather slender and
the keel near the inner edze of its lower surface bears the custom-
ary tooth in its pro il half ; the outer margin terminates
anteriorly ju a sharp tosth extending far beyond the produced
lateral portions of the segment. The second segment is less than
two thirds the length of the third. The accessory flagellum is
conspiciously serrate externally and is about aslong as the pedungcle ;
it is fused basaily with the outer branch for a distance not equal
to half the length of the last peduncular segment.

The antennal scale (pl. x, fig. &) is about tliree times as long
as wide. Its oufer margin is straight and ends in a sharp tooth
which does not reach nearly as far forwards as the apical portion
of the lamella,

The oral appendages do not appear todiffer in any note-
worthy feature from those of Palaemon or Leander. The man-
dible bears a three-segmented palp, the last segment being almost
as long as the two basal ones combined ; the incisor-process ends
iy three large teeth. In the second maxilla the two lobes that
form the distal lacinia are rather narrower thaa is usual. The
first maxillipedes possess a bilobed epipod and the second an
epipad with a podobranch attached. The third maxillipedes
reach about to the middle of the antennal scale. The exopod

L]

b 1
(411 |.‘.|-|..|.

b Of fifty specimens five have 13 dorsal teeth, thireen have 14, twenty-three
havie 13 and nine have 16. = ] e
£ OF ffty specimens forl v-cighl have a single ventral twoth, while two have

2 terth, .
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extends nearly to the end of the antepenultimate segment, whicl
is conspicuously flattened and, dilated distally; the I.e'umml segr
ment 15 about three quarters the length of the pcuultinmtu.
The first peracopods reach the tip of the antennal u:'ﬂc: The
carpus is rather less than twice the length of the chela® the fin-
zers bear tufts of setae and are a little longdr thin the pnltu
* The second peracopods reach beyond the end of the scale by
the length of the chela and are equal and equally lonz in both
sexes, The merus is a shade longer than the ischinm *uul is abaut
one and a quarter times the length of the carpus, The chela is
rather more than ome and a half times the length of the carpus and
the palm is about two L11[*=1a the length of the fingles. The whole
i 1:'; Lears a singularly close resemblance to that of Leander styli-
] wd differs widely in form from that of typical Palazmon.
1|- -mml serments are all -':n:vl;-:-: the carpus is broadened dis-
tally where it is fully one and a half times as thick as at its proxi-
mal end; the palm is ."rrm“'lf i1|: ated and much broader than
the earpus, while each of the fngers is very slender, slightly curved
and with an inturned claw at the apex (pl x, fig {.} The fingers’
meet throughout their length when the |_~L1._111- Elowecland are ‘.ch-
ol "tﬂ": on their inner margins. The entire limb is glabrous
except [or a few fine and sparsely distributed hairs on the fingers.

“111 last three pairs of 1_1._|JLL:,*:|H]~«' are very slender and in-
crease successively in length to a uotable extent. The third pair
reaches beyond the tip of th: antennal scale by the length of the
dactylus, the fourth by the dactylus and the greater part of the
propodus, the fifth by the dactyvlus, propodus and a small portion
of the carpus. The fifth leg is more than twice the length of the
carapace and rostrum combined. In the third pair the carpus
and dactylus are about equal in length; the propodus is nearly
two and a half times as long and is a little shorter than the meras,
In the fifth pair, which is excessively slender, the carpus is a rood
deal more than twice the length of the dactylus. The propodus
is twice the length of the carpus and is one and a [fth times as
lung as the merus.  ‘Two or three pairs of microscopie spinules may
usually be found on the propodi of the third and fourth pairs
and a series of similar but more closely-set spinules at the distal
end of the same segment in the fifth pair. In all threa the upper
surface of the dﬂcty]u-« is setose (pl. x, Ag. ).

The abdomen is smooth, In adults the sixth somite, measured
dorsally, is about one and a half times the length of the ffth; i{n
voung examples it is rather longer. The telson is much shorter
than the inner uropod; it is smoothly rounded above and gene-

rallv bears two pairs of minute dorsal spinules. The apex is very
narrow and consists of a small median point flanked by a pair of
spinules, Those of the inner pair are long and between them there
are two plumose setae; those of the puter pair are quite short (pl.
x, fig. ;. :

Large specimens reach a length of about 55 mm. from the
tip of the rostrum to the apex of the telson. The eggs borae by

-



230 Records of the Tndian Musewm. [Vor. XIII,

the females are small, about o°56 mi. by 0’43 mm. in longer and
shorter diateter.

Liviung specimens ate Lransparent the dark gastric and hepatic
masses huug as a rule clearly visible through thc carapace. In
large individuals reddish flecks and suffusions are sometimes found
on the sides of the abdbmen and the postero-dorsal margin of each
somite is rather deeply tinged with the same colour. The ezgs
are pale greenish vellow.  Small specimens are quite colourless.

., This remarkable species shows in a new and very striking man-
m::t the close relation that exists between the genera Leander and
P?E:r nion, and onee again awakens doubts as te whether our classt-

ication is correct.

The only essential difference between the two genera rests in
the hepatic spine, which is present in Palazinon and absent in Lean-
der, and, in comparing normal forms of #he latter genus with spe-
cies of Palaemon in whigh the chelipedes of the male have not
assumed a peculiar development, it is frequently by this point alone
that the two genera can be distinguished. The value of the charac-
fer has recently been much discounted by Calman’s discovery that
it is not, as was previously thought, absclutely constant.! In Palae-
mon hildebrandti, a form which is restricted to Madagascar, the
hepatic tooth may be either present or absent. In all other res-
pects this species is a typical Palaemon; it shows no affinity with
Leander and cannot be regarded as establishing a link between
the two genera. It indicates none the less that the hepatie tooth
may occasionally prove an unreliable factor.

The existence of such a form as Palacmon miralilis is both
unexpected and perplexing, for, except for the presence of the
hepatic tooth, its affinities seem to be unmistakably with Lean-
der siyliferns and its allies, a group of species which form an out-
standing and apparently highly specialized section of the genus,
Were it not for the tooth in question P. mirabilis would undoubt-
tdly be given a place in this section of Leander, differring from L.
styliferus merely in the abrupt curtailment of the rostrum and in
the proportionate length of the various segments of the legs,
Moreover, so far as I am aware, the species hears no resemblance
to any Palacnion hitherto described.

We see, therefore, that if the character of the hepatic tooth
be upheld as a generic determinant, a double relationship can he
traced between the two genera: firstly, through the unspecialized
forms of each and secondly,—if my interpretation of the facts be
correct—between Palaemon mirabilis and the specialized Leander
of the stviiferus-group. If these relationships are accepted as in-
dications of the course which evolution has taken, as I think they
must be, we are forced to admit the existence of a double line of
descent—which is manifestly impossible in a rational scheme of
classification. It should be noted that the siyliferus-group does
not appear to be a disconnected entity, such as might have evolveil

L Calman, Proc, Zoal Ser, London, 10913, p. uz8,
*

y
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independently from some such form as P, mirabilis: on the con-

trary, it seems to grade evenly into the more uur:unl'spn-cim of
Leander through such forms as L. concinnus,

Following the classification at present in vogue, I have des-

cribed the species as a member of the genus Palaemon, though, as

*o dlready pointed out, it then becomes extrem®ly difficult to explain

hew the difierent forms have evolved. The facts of the case, in

my opinion, almost compel one to regard P. mirabilis as a true

s Leander and lead to the conclusion that, whereas the hepatie tooth

in Palaemon hildebrandii has sometimes become suppressed, it has

actually reappeared in a specialized member of the related genus.

My only excuse for not at once referring the species to the genus

Leander is that I believe it unwise to alter accepted classification

on theory aldne, unless such theorvy be extremely well founded.

At present, unfortunately®*our knowledge of the classification and

affinities of the genera of Palaemonidae is#ery incomplete: it may

well be that further investigation will throw light on the position

of the species here described, .
The specimens in the Indian Museum are from the following *
localities :(—
b B3RS Parudaeng and Dala Crecks, Ran-
oon o N, Annandale, Sixty-five.
B33l Moulmein R., Burma e ! Investigator. Nineteen,
#22t  Ofi Cowcolly Lighthouse, Hughli k. }. Munro. Six.
ik Prebeni, Hughli dis i B. L. Chaudhuri.  Many
vonLng.
AL Sandheads, Gangetic delt we s Wood-Mason,  Cine.
2. Hughli, Sibpur, Calcutta S. Kemp. Many,
Matlah R., Port Canning, (rangetic
delta e o Kemip, Seversl,
e Hughli  Nullah, Besondherabad, .
Crangretic delta ey o Je K Jenkins; Cing,
il Mouth of Damodar R, Grangetic
delta I, Sonthwell. Three,
nias  Mear Shela, Khulna dist., Gan-
getic delta v BT Jenkins I¥our,
rat® Creek nr, Barisal, Backerpunge
dist. o e TeRouthwell, [Ine,

In all these localities the water is brackish, either permanently
or at certain states of the tide. The type specimens are from
Rangoon and bear the number g633/10 in the register of the Zod-
logical Survey.




AN O RS O CTHE CTANA ORI
MATLAH RIVER IN THE GANGETIC
. BET, TA

Ly Sraxtey Keme, B.A., Superinfendent, Zoological Survey,
of Fidia,
-

In December 1915, thanks to the kindness of M. T, South-
well, Deputy Director of Fisherics, Bengal and Bihar, I was able
o visit cermain parts of the Gongetie delia in the 5.1 *" Kitty "
i launch recently built lw Government for fshery investization.
The area examined comprises the Matlah River and the ehannels
1 its vicinity, and extends from Port Canning in the north to the
juniction of the Matlah and Biddah tivers in the south, a distance of
about 30 miles. The inllowing note deals only with the botton?
fauna of this aren

The X ri
wars that traverse the Gangetie delta and i3 navig
large tonnage as far as Porr Canning. Tt vacies
the main channel there is nowhere less than ¢
spring tides; over coasiderable areas the woater exceeds 8 fathoms
aud the chart published in 1555 shows that =tili deeper pockets
exist, soundings at a point some 71 miles below Port Canning
reaching a maximum of 27 [athoms,

The level of the water waries greatly according to tide; there
i5 as a general rule a difference of about 10 feet between high and
low water, a figure that may rise to as much as 15 feet at spring
tides. Towards the close of the monsoon the average level is
raised by floods and at such times the uncultivated islands (that
1= tosav, those that are nolt surrounded by an embankment) are
almost wholly submerged at high tide. The water is nearly alwavs
heavily laden with silt and doubtless shows great seasonal varia-
tient in salinity. On the occasion of my visit the specific gravity
{corrected to a standard temperature of 15°C.) varied from r'o0375
to roro7s.! Higher readings would almost certainly be found im-
mediately prior to the monsoon, when the land drainage is at its
minimum, and during the flood season the water at eertain states
af the tide is probably almost fresh. 5

In the area examined the river bottom appears to be composed
of very finely divided mud, in character considerably softer than
I have seen in any other locality. On the banks at low water a
person of averagze weight will sometimes sink to a depth of two
feet and, unless active, may require assistance to extricate himself.

ver s one of the larcest of the numerous water
able for ships of
v depth, bat in
homs at low

i

L The speeitic gravity of the =ea on the Orissa coast of the Bay of Bengal 1
sieh preater than the highest of these readings, wirying from about rrary ac the
chise of the mansson 1o 10250 in carly spring. .
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The mud of the river bed appears to be of a similar Luli‘\lblL‘l!L).
But in a fet places near the junctigd of the Biddah river there is
a small admixture of sand. The tidal currents run swiftly, with
the result that the upper layers of mud on the river bed m u.f.t al-
ways be Rept in motion and partially in suspension, the actual bot-
tom being perhaps alnfost impalpable,

The fauna of the river bed appears to be very limited ; buts,
though poor in species, it is abundant in individuals, The more
characteristic of the species obtained in our small trawl ! were the
ft:rl{uwing —

CrUSTACESA, oI

Palaemonidae. * Sciaenmdae,

* Palacmon mirabilis, Kemp.
*Leander stviiferus, Milne-Ed-
wards.
* ., lenuipes, Henderson,
Penaeidae.
Penacopsis monocerod (Milne-
Edwards).
brevicornes (Milne-
Edwards).
*Parapenacopsis sculplilis
(Heller),

3

Fism.
Kurtidae.
Kurtus indicus, Bloch.

Polynemidae.
*Polydaciylus paradiseus
(Linn.).
Sciaenidae.
Sctaena cuja (Ham.-Buch.).

Sctaena corfa (Ham -Buch. ).

Umbring sinuald, Day.
Trichifiridae.

Trichinrus hawmela (Forsk.).

Gobiidae.
Glossogobins  clegans (Kuhl
& Hass. ).
Siluridae.

*Macrones gulio (Ham.-Buch, ),
Pangasins pangasins (Ham -
Buch.).
Scopelidae.
*Harpodon nehercies, (Ham.-
Buch,).
Clupeidae.
*Cowlia  dusswmieri, Cav. &
Val.
Stolephorus tndicus (von Has-
selt).

The names of the more abundant species are marked with an

asterisk,
colleague Dr. B. L. Chaudhuri.

For the identifications of the fish I am indebted to my

The list may, I think, be taken as a fair sample of the bottom

fauna of the area examined; but the larger and more active
species of fish, such as Lales calcarifer, were not obtained in our
nets. Apart from fish and Decapod Crustacea the fauna is exces-
swely poor; %t includes a Mysid, probably belonging to the genus
Gastrosaceus, and ocecasional Isa[mds Amphipods and Polychaetes,
not more than one or two species of each. Young specimens of
Portunid crabs, Scvila serrata and Charybdis rostraia, were found
on a few occasions. A peculiar Medusa, Asenathia piscatoris, An-
nandale,* that appears to live at or near the bottom, was also oh-
tained, but was extremely scarce.

A beam trawl 6 feer in breadeh,
Y Annandale, Wem. dsiat, Noc. Bewgral, N1, pp. 114-116, text-hgs. 3-5 (1917).
[ ]

-



]
-

1917. ] 5. Keme: Fauna of the Matlah River, 235

The chief interest of this fauna, and the point with which this
note is mainly concerned, is the extraordinary resemblance whiclh
the species bear to those iulmbitiug great depths of the sea. T am
convinced that if anvone with experience of both deep-sen and
shallow-water faunas were to have made a casual insprction of
the contents of the nets we hauled in the Jeatlak River, he would
bave expressed the opinion that the catch came from water not
less than qoo fathoms in depth., On closer inspection he would
no deubt find reason to alter his opinion, [or only one of the :-‘.]Jut'iur'-
is a member of a deep-sea genus and few belong even to families
known from considerable depths. But in general facies the two
faunas resemble one another so closely that he would almost cer-
tainly be deceived at first sight.

The bottom of the Matlah River, with its rapid currents and
moving silt, affords an environment altogether unsuitable for
sedentary or slow moving organisms, and it is to this feature that
the predominance of Crustacea and fish must be aseribed, Con-
ditions in the deep sea are evidently diffprent, for fixed animals
such as Hexactinellid sponges are often far from vncommon, while*
creatures of slow movement such as the leathery sea-urchins and
Holothurians are often very abundant, It is in the fish and
Decapods that the peculiar character of the Matlah fauna is ex-
hibited and it is, moreover, in the most abundant species that the
resenmblance to deep-sea forms is most pronounced.

The modifications that give to the deep-sea [auna its peculiar
facies may be discussed under two headings,—form and colour;
and in view of what has already been said it will be saflicient to
refer here only to the fish and Decapod Crustacea,

The colours of deep-sea fish are wvery limited. The great
majority of the species are deep biack, grey of varying intensity,
silver, and semitranslucent or dead white. Two or more of these
colours are frequently found in combination. Reddish and brown-
ish tints are very rare and blues and yvellows are almost non-
existent, In the Matlah fish there are no black forms, the ma-
jority being grey, white or silver. The Macrones is very deep grey
above and dull white below, with black fins; the Pangasius, Sciae-
na and Umbrinag are grey and silvery and the Trichiurus and
Kurtus altogether silvery. Coilia dussiieri is white with a lateral
row of brilliant silver spots, while Harpodon nehereus is semitrans-
lucent milky white with minute black dots. An exception is
Polynemus paradiseus, which though greyish above has dull golden
brown sides. | Y

The range of colour in deep-sea Crustacea is even more limited
than in the case of fish. A considerable number of the species are
uniformly crimson, red or pink, while in a few cases purple tones
are found. Other species are ivory or milky white, frequently
semitranslucent, and these are sometimes blotched or streaked with
red, orange or yellow. Forms which are uniformly orange or yellow
also occur, but are less common. In the great majority of cases

the eggs are yellow or yellowish green,
L]
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The Crustacea found in the Matlah River most strikingly
fesemble d®ep-sea forms in their coldur.  Parapenacopsis scul piilis
is uniformly deep red, while the Palaemonidae are of a milky
semitranslucency v.uth red wmarkings. In Palacwmon mirabilis
red flecks or suffusions are found on the abdominal somites; in
Leander styliferusthe tp of the rostrum and the extremities of the
telson and uropods are red.  In L. fenuipes the mandibular region
is bright red and the rostrum dotted with carmine; the lower
anfenuular fagellum is carmine at the base, clnug.,mg to deep
mauve nearet the tip; there are red flecks on the sbdominal somites
and the telson and uropods are deeply staiagd with bright red.
The eegs are gemboge or arcenish yellow.

The pecuiiar character of the Matlah [auna is at first sight
most forcefully bronght to notice through the medins of colour,
and it is unfortunate that it is not puwsible to de justice to this
very strikiug feature by, mere deseription Several of the con-
stituent species, however, show in their structure also u remark-
able resemiblance to degp-sea forms, The most notable instance
45 perhaps the - Bombay Duck," Harjpodon nelhereuns® which, with
its gelatinous consistency and large mouth with the lower jaws
loosely articulated and furnished with recurved teeth, exhibits
every characteristic of a deep-sca species. Harpodon nehereus
differs from all other forms found in the Matlah River in belong-
ing to a family (the Scopelidae) the members of which are almost
exclusively of abyssal or bathypelagic habitat ; other species of
the same genus are known only from considerable depths. The
peculiarity of H. neherens lies therefore not in its structure, but
in the fact that a representative of such a typically deep-sea
family shonld occur in shallow water. The resemblance to abyssal
forms misled even so great an authority as Guuther; for, in
reference to the two species of Harpodon known to him (one bm::gg
H. nehereis), he remarks ** both are evidently inhabitants of con-
siderable depths, and periodically come nearer to the szaeﬁ"i

' P&E}'Hﬂ‘mﬁf pamdfsm is remar]mﬁ:-le for the extreme le
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Among the Decapoda Macrura characteristic differences be-
"tween ab®ssal and shallow-water ff.!'l’]li‘: are less evident, but in a
number of species belonging to seVeral different families the walk-
ing legs tend to become extremely long and slender. This tendency

reaches*its maximum development in the wery peculiar forms*

belonging to the Nemmtocarcinidae, a family known only from great
depths of the ocean. .

Only a few species of Macrura inhabit the bed of the Matlah
River. The Penaeids do not show any special structural modifica-
tlons, but in all the Carids the legs are noticeably longer and very
much more slender than is customary. The most remarkable
form is unquestionably Leander fenunipes, in which the legs are of
the most extreme lenzth and tenuity. I do not know of any shal-
low-water Carid! that is in the'least degree compazable with this
u-_cnh ar species; to find analogous cases we must turn to deep-sea

; ml in particulag to enus Nematocarcinus, The modi-
{.HL ion is not effected in the same way in both cases. In L. fen-
is in the maip brought about by the extreme attenuation
* of the propodus and dactylus; in Nemalocarcinus these two seg-
ments arve short, the great length of the leg being due to an
elongation of the ischium, merus and carpus,

There are two characteristic features of a decp sea fish and
Crustacean fauna that are not met with inthe Matlah River,-—(1) the
eyes are about normal in size and no species, except perhaps P.
daradisens, is even partially blind, (ii) none of the species possess
luminous organs. In many deep-sea [orms, however, the ewves
show but little modification, and it now seems probable that all
abyssal animals that possess definite luminous organs or photo-
phores (as opposed to glands exereting a luminous fluid) are meso-
or bathypelagic in habit and do not live on the bottom. Harpodon
neherens is said to be brilliantly lumincus over its whole surface,
but this is a statement that I am not able to corroborate by ob-
servation,

Summarising what lias already been said, it may be stated
that the comparatively small number of animals living on the bed
of the Matlah River present modifications similar to those found
in a deep-sea fauna. The resemblance is due largely to colour—
the similarity in this respect being almost exact—, while it is
enhanced in a number of instances by the presence of structural
peculiarities rarely met with except in abyssal forms,

It should be noted that no single member of the Matlah
fauna is restricted to the Gangetic dclta some of the nIJE'CIL'i
have a wide distribution and several are known to occur in the
open sea. It is, moreover, probable that a number are migratory
forms, visiting the Bay of Bengal during the flood season; there
is, at any rate, evidence that this is the case with the two species
of Leander.

e

b Exeept Leander hastatus, Aurivillius, from the W, Africin coast, o species
having an extremely close affinily with L. fenarpes,
.
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\

. Leander fenuipes, Henderson | Matlah River].
b Nematocarcimes exifis | Batel MDeep-sea .
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Notwithstanding these facts [ am strongly of the opinion that
the resemMlances between the two fitunas are not fortuitous: some
underlying cause must be at work and there can be no reasonable
doubt that this cause is to be sought in the environment. So [a
as I can*understand, the environment appears to have exercised a
selective influence onsthe Matlah fauna, and has in some way’ per-
mitted the existence only of those species that conform to certain
definite rules, That this has resulted in the existence of a fauna
resembling that of the deep sea is exceedingly curions, but it
aftords, I think, a clue us to the [actors involved,

There are few points of similarity betw
of the species found in the Matlal River and that of those found
in the ocean depths. Complete absence of light, great pressure,
low temperatures, high salinities and still water characterise the
latter, whereas in the former the tempemtures are high, the salini-
ties very low and the tidal corrents swift. I have no precise
information as to the amount of light on the bed of the
River. It is no doubt greatly diminished, for the water is

*heavily laden with silt and, as has already been pointed
upper layers of mud proba alwavs kept in mot
tidal currents. There can, however, be little doubt that
light penetrates to the bottom.

But there 15 another factor, which may or may not be depend-
ent on the amount of light, that appears to be of considerable
importance; to this factor the term wisibility may be applied.
Dr. Annandale and I noticed that the Palaemonidae found in the
Matlah River, when placed in an aquarium with the cleanest
river water we could procure, were quite inwvisible unless they
approached within an inch or so of the glass, The lack of visibil-
ity was brought about in the main by the colour of the animals,
the milky translucency of their bodies seeming to correspond pre-
cisely with the turbidity of the water. Transparency is quite in-
effcetual in rendering animals invisible in muddy water; T have
frequently noticed that such planctonic forms as Plewrobrachia
and the Penaeld Adceles are extremely conspicuous in silt-laden
water, forming as it were hyaline spaces in an otherwise merely
translucent medium, In aquatic forms, then, the factor of visi-
bility seems to depend, when light is present, on a relation be-
tween the opacity of the animal compared with that of the water
in which it lives. In the Matlah River visibility, in the case of a
considerable part of the bottom fauna, is evidently very low and
il the deep sea, unless animal or bacterial luminosity is strong, it
is practically absent,

Thus in the matter of visibility there is perhaps some slight
similarity between the two environments and other factors com-
mon to both are the absence of vegetation and the nature of the
hottom. But weeds are in many places absent without producing
the curious effects seen in the Matlah fauna, and it is probable
that the character of the bottom is much the more important, The

mud of the Matlah River bed is of a peculiarly soft consistency
L

en the environment
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amd is perhaps the nearest approach to the deep-sen oozes that is
to be found in shallow water. * . T

A diminished supply of light, low visibility and the very soft
nature of the bottom appear to me to have heen the principal
[actors that have determined the character of the Matlsh fauna.
The tolour phenomena seem for the most arteto be controlled
by the first two of these factors. The presence of red pigmenta-
tion in deep-sea Crustacea is probably brought about in some
way not vet fully understood in response to a diminished supply
of light and, if this is so, there is every reason to think that the
red colouration so commonly met with in the Matlah prawns is
precisely similar in origin, In these cases there 45 no evidence
that the cololir has any protective ¢ ance, It is otherwi
however, with the peculiar tra of the tissues that mav
exist either in comnbinatien with, o f
This feature is clearly of protective valyge in the Matlah
whether it is more than fortuitous in deep-sea forms
at present no means of ascertaining.

The structural modifications, on the other hand, more particu-
larly the elongation and at n of fin-rays and appendages
appear to be correlated wi

nsine

iosence ob red pigme

nature of the bottom, and the
I 1

evidence afforded by the in of the Matlah River supgesi:
that this factor has had o i nce than has generally
been supposed in moulding th acter of wmany deep-sea species.
-
L ]
-
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XV, NOTES ON CRUSTACER. DECAPODA
. I[N THE ITNDIAN MUSETUM.
N, HYMNENOSOMATIDAE. .

By Sravtey Kese, B.4., Superintendent, Zoological Survey
:'?'_l’l f i, . ;
-
The small cralis belonging to the family Hymenosomatidae
are singularly unobtrusive in habit and unless very abundant are

liable to escaps notice. A few speeies afe [ound in salt water of
ne great depth, and are not infrequently talen on coral reefs or
living under stones between tide-marks: but the majority (a4t any.

i the Indiun coast) appear to inhabit estuaries or lagoons
* 15 of low or variable salinity. Two species of the

i, succeeded in establishing themselves in pure
ne has been taken in lakes 3.000 [t above sea

level,!

Most of the species prefer a bottom composed of mud, which,
when matted with the fine hairs on their bodies, doubtless assists
them in escaping detection. Inmany instances the mud lorms such
a dense coating on the carapace and appendages that it is almost
unpossible to remove it without injury to the specimen. The legs
are very hrittle; some species appear to throw them off almost
without provocation, and this so coustantly occurs with Elamena
(Trigonoplax) nnguiformis that it is almost impossible to preserve
a perfect example.

Among the crabs recently collected on the Indian coasts
several species of Hymenosomatidae are represented. Alcock in
hiis memoir on the Indian Catometopes® was able to give an account
of five species and two more have since been recorded. Six others,
all of which have not hitherto been described, are here added,
bringing the total number of known Indian forms up to thirteen.

The new Indian species were all obtained in brackish water.
Four were found by myself in Portuguese India, one being a very
abundant species which has also been collected by Dr. F. H. Gravel
in the Cochin Wackwaters. The other two were taken by Dr.
Annandale and myself in the wvicinity of Caleutta. Both these
species exhibit very peculiar structure and one of them, obtained
on the banks of the River Hughli, cannot be included in any of
the genera hitherto described. There can be no doubt that numbers

< Hlalicaveiniss licwsteis (Chilton ) § see e 247, Toomote] and b vnchapliy
LD SIS, S OV, 5
& Aok, Fowrn. dsind, Sec. Bengal, LXIX p. 385 [Ii_,iwrl,.

LY
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of additiogal species yet remain to, be discovered on the Indian
coasts. .

[ have included descriptions of two new forms obtained by
Dr. Annandale during his recent tour in the Far East, One of
these is from the Tai Hu in the Kiangsu province of China, a lake
which is fresh al all times of the year; the other was found in
brackish water in the Tale Sap in Lower Siam, "

We are at present very [ar from possessing a clear knowledge
obthe species referred to this family. The descriptions and figures
of many of the older authors are a constant source of difficulty
and the identity of numerous species describtd in the earlier half
of the nineteenth century still remains obscure. The confusion is
accentuated by differences of opinion regarding the genera. Many
authors appear to have distributed their species almdbt al random
and Haswell,! who places all the Austtalian forms in the genus
Hymenosoma, has expressed the opinion that ** the subdivision. . ..

Fig. 1.—Hymenosoma ovbiculave, Desmarest,
Anterior part of carapace, seen from below,

into the genera Hymenosoma, Hymenicus and Halicarcinus appears
to be unnecessary and based on extremely slight points of distine-
tion.” This view finds no support from subsequent writers, and it
is evident that its author was unaware of the characters of the
true Hymenosoma ; nevertheless, as explained below, I believe him
to have been right in uniting Hymenicus and Halicarcinus.

The following notes on the genera are based on the material
in the Indian Museum, which contains in addition to twelve Indian
species, a number of specimens from China, Australia, New Zealand
5. Africa and the Falkland Is., all the known genera with one
exception being represented, .

Hymenosoma was described by Desmarest in 1825, the type
species being H. orbiculare from the Cape of Good Hope. It is one
of the most clearly defined of the genera comprised in the family,
differring widely from all others in the complete absence of the
epistome (text-fiz. 1). The external maxillipedes almost encroach

! Haswell, Cat. Australian Crust., p. 114 (1382},
® Desmarest, Consid. gé. Crust., Paris, p. 163 (18251
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on the bases of the antennules and the buceal cavern is not limited
anteriorly by a ridge. The isghium of the external thaxillipedes
is a little longer than the merus: both segments are slender and,
when normally folded, gape in the middle line, the underlying
appendages being partially visible, In the abdomen of ‘the male
the sutures of all the segments are distin®. Yhe regions of the
sarapace, as in most genera of the family, are defined by fine-cut
Zrooves,

Numerous species have from time to time been placed, in
Hymenosoma, but in the majority of instances the reference is
erroneous and it is wow practically certain that the genus is mono-
tvpic. Stimpson's H. geometricton! is synonymoug with H. orbicu-
lare and Guérin Méneville's H. gandichandii* though included in
the genus by Milne-Edwards,? is evidently a species of Halicarcinis.

Halicarctnus was esmblished by White in 1846, the type

Fig. 2o—Halicarcinus planafus (Fabr.).

Anterior part of carapace, seen from below,

species being Fabricius’ Leucosia planaia® from Tierra del Fuego.
In this genus the epistome is a conspicuous plate, and the buccal
cavern is bounded anteriorly by a transverse ridge (text-fig. 2).
The ischium and merus of the external maxillipedes are of similar
size and are broad segments, completely or almost completely clos-
ing the buccal cavern. As in Hymenosoma the grooves on the
upper surface of the carapace are clean ecut and, in the abdomen

1 Stimpson, Proe. Acad, Sci, Philadelplita, X, p. 108 [54] (1358) anc Swiishs,
Mise. Coll.,, XLIX #p. 144 (1go7).  Stehbing, in Warine Invest. 8. Africa, 1V,
p- 50 {1905) and Axa. 5 African Mus., V1, po 332 (1910), retaing H. geomelricnn
as a distinct species, but has since agresd that it is synonymous with 5. orbiculure
[see Trans, Kov. Soc. Fdnburgh, L, 01, p.o 270 (1014) 1

8 Guérin Méacville, Voy, de la Coguille, 11,y 17 div,, p. 21 and Aflas
Crast., pl. i, figs, 12418,

* Milne-Edwards, dun. Sei. wai., Zaol., Pariz (3), XX, p. 222 {1853).

* White, Arn. Mag. Nat. Hist. (1), XVIII, p. 178 [TH_HJ-].

8 For references see Stebbing, Proc, Zool. Soc. Londen, 1gon, p. 5245 Doflein
and Balss, Mifth. naterhiist. Mies. Hawburg, XXIX, p. 35 (ro12) and Chilton,

Snbantarctic fs. of New Zealand, p. 6og (1910).
.
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af the male, the sutures of all the segments are distinct. In my
interpretation of its limits, Halicavcinis comprises species with
simple rostra as well as those in which 1t is trilobate or tridentate.

Lucas's Hombronta,'! suggested as a generic name for Jac-
quinot's Hymenosoma depressa® [rom the Auckland Is. and Nico-
let’s Liriopea ? used® on two species from Chili, are generally
recarded as synonvms of Halicarcinus, and Dana’s Hymenicus® is
separated by such slight distinctions that it cannot in my opinion
besretained as a separate genus. In deseribing Hymenicus Dana
says: ** In this genus the front has not the three teeth of Halicar-
ctnus (between which the flexed first antennae are seen); but a
simple rounded’or trilobate prominence forms the front, and the
first antennae are covered. The feet are much longer and more
slender than in any of the species of Halicarcinus,seen by the
author.”” On comparing H. varius, the* type species of Hymeni-
ens. with Halicarcinus planaius, the points to which Dana has
drawn attention are readily appreciated. The difference, however,
js in reality of very sligltt morphological importance and is entirely
due to the greater development of the front in H. varius, the dis-
position and structure of the related parts being as nearly as
possible identical. Examination of allied forms shows that a wide
variation exists in the form of the front and affords coneclusive
evidence that the character is of specifie rather than generic value.
The comparatively great length of the legs in H. varius—the only
other point mentioned by Dana—is clearly insufficient as a generic
criterion : the external maxillipedes are almost identical in struc-
ture with those of H. planalns and, as in that species, the sutures
of all the segments of the male abdomen are distinet.

But though Dana’s Hyvmenicus must, through the characters
of its type species, be placed in the synonymy of Halicarcinus, it
does not follow that all the species hitherto referred to Hymenicns
must be transferred to White's genus, The two Indian species
described by Alcock ! together with four others dealt with below,
appear to offer distinctive characters. In most particulars they
agree with Halicarcinus, but the external maxillipedes are much
more slender, with the ischium conspicuously smaller than the
merus ; when normally folded they sape widely in the middle line,
leaving parts of the underlying appendages exposed (see text-fig.
7. p. 25g). In the abdomen of the male, moreover, the 3rd, 4th
and 5th segments are fused, with complete obliteration of the
sytures (see text-fig. g, p. 25G). The rostrum is variable in form,
but is normally tridentate or trilobate. A

Lucas, in Hombron and Jacguinot’s Foy. are Pdéle Sud, Zoal,, TLL Crust.
p. 02 (1853).
 Jacquinot, Atas to above, Crusts ple v s 34-30 (i8e-330 7 Chilton,
Anare Mag. Nat: Hist, (7. XIN, p. 146, plov(1go7). It is perhaps doubtful whether
this spucies really belongs o Halicarcinus as here defined, for the prooves on the
upper surface of the carapace are not shown in either of the fgures.
Nieolet, in Uray's Hist. fisien v pofitica de Chile, Zoal., 1T, p. 158 (13400,
+ Dana, U8, Explor. .|":'.1.4':!u'.'4;'.1 Crust., 1, p; 387 (1852).
Alcock, Ygern., Asial, Soc. Eﬂ{gmi. LXIX p. 388 f1gon),
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As a generic name for this group of species T have employed
Stimpson's Riyuchoplax,! tifgugh unfortunately 1 catmot be al-
together certain that its application is correct. Stimpson does
not state that any parts of the male abdomen are fused and his
reference to the external maxillipedes is decidedly confusing, his
only remark being ** ischivm-joint. . . .scaredy lomger than meros,”
a deseription that applies if anything better to Halicarcinus than
to the group of Indian species. On the other hand Rhvuchoplax
messor, the type species of the genus from Simoda in Japan, ap-
pears specifically to be an exceedingly close relative of Alcock’s
* Hymenicus™ wood-masons, both species, apart from other resem-
blances, possessing a series of teeth on the upper border of the
meris of the chelipede. The lqll.'!'it'i.ﬂﬁ cannot finally be settled
until furthes specimens of Rhvuchoplax messor are examined. The
types were, I understande destroyed by fire in 1871 and the species
has not been recorded since Stimpson’s time,

To distribute the numerous deseribed species correctly beween
the genera Halicarcinus and Rhynchoplaz, as here defined, is a
matter of very great difliculty, but from the figures and descriptions
which have been published I conclude that the following species
may sately be referred to the genus Halicarcinus,'— Hynenosoma
gandichandit, Guérin Méneville? Halicarcinus pubescens, Dana}
Hyinenicus pubsscens, Dana Hymemteus varius, Dana® Halicar-
cinus ooatus, Stimpson,! Hvmenosoma dridentala, Jacquinot,? Hy-
menosoma rostraiun, Haswell * Elamene pilosa, A, Milne-Edwards,*
Hymenosoma lacve, Targioni-Tozzetti,'! Hymenicus marmoralus,
Chilton,"™ and Hymenosoma lacusiris, Chilton.”

L Stimpson, Proc. Acad. Sei, Pliitadelphiia, X, p. 10055 | (1858) and Smidls.
Mive. Colle; XLIX, p. 147 (1907).

£ In addition to the type specics of the genus | have seen specimens ol
M. ezatus, I, vavius, H. rostratas and a species from the Australian coast which
is perhaps undeseribed.

= Ciucrin Méneville, foe, eff, supra p. 245

¥ Dana, U, 8. Explop. Expad., Crast., 1, p. 386, pl. xxiv, fig, 8.

b Dana, fbid., p. 388, pl.xxiv, igs, 11 a-e.

5 i]a'_'ll‘lﬂ_. b, p 387, pl. xxiv, he. o
) 7 Stm!pmn, Proc. Aead, Naf, Sero Philadelplia, X, poog [55] (1858 and
Sarifhis, Mrse, Coll, XLIX, p. g6 (10071 ; Stebbing, Prac. Zool. Soe. London,
1o, p. 325, ploxxxvin,  Chilton, in Swbantarciie 5. New Zealand, p. 604 (1010)
siggests that A ovafis is synonymous with Jacquinot's J. tridentata,

% Jacquinat, in Hombron and Jacquinot’s Voy. an Pile Sud, Zool., Atlas,
Crout, plo v, figs. 27-33.  sually r:gﬁrr]ud as a synonym af ff, memn;g, Chil-
o, fac. esty, 1910, p. bog, suggests ils retention at least in a subspecific significanee,
F f Haswell, Proc. Linw, Noe. N, 5. Wales, V1, pe550 (1882) and Caf. Adstrel-
tast Cresty, po 110 0188257 Baker, Traus, Koy, Soc, 5. dustealia, KKK, p. 114,
pheain, figs, 2, 2a.b (1006 ).

9 AL Milne-Edwards, Nonw. Arcli. Mus, Pars, 1X, p. 302, pl. xvidi, figs. 6,
fwr-e (13731

U Targioni Tozeeni, rost. Viagprio 'Jfagﬂ.r.!ﬂ.' por7o. plo X, figs 3a-e
L1877 )

2 Chilton, Fraus. N, Zealawd fust., XIN, p. 172, pl viii, figs. 1a-0 (1851,

B Chilton, Traps. N, Zealand lust., KI"'-ﬂxP- 172 (1881 [as Elamenn?
facustris]; ibid., X1V, p. 128 (1g12): ibid., XLVIIL, p. 306, fig. 1 {1915);
Fulton and Gram, Proc, Roy. Soe. Viedario, XV, p. 50. pl. viii (1go2i; Grant and
MeCulloch, Proc. fiup. Soc. N 8. Wales, XXX, p. 153 {1907).

.
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T bhe gniuenc position of a number of other species is doubtful,
but I think it will eventually be foumd that all those from bnulhuru
latitudes hitherto referred to the genera Hymtenicus and Hymeno-
soma belong inreality to Halicarcinns, H. planatus, if the records
are to be trusted, is circumpolar in distribution and the species
listed above are witholit exception [rom southern latitudes. The
forms that can be referred to Rhyanehoplax are, on the other hande,
all found on the Asiatic coasts, from which no representative of
Halicarcinus has vet been obtained.

The genus Rhynchoplay, in my estimation, comprises Stimp-
son’s two species, R. messor from Japan and® K. sefivostris from
Hong Kong, de’Man's Elanene filholi® from near Batavia, Aleock’s
H}Im: nicns wool-masoni and H. fwachoides from India and six other
species described below. It probably includes also Miss Rathbun’s
R. coralicola® from Singapore, %

A species of Hymemmsomatidae found on the banks of the R.
Hughli, near Caleutta, does not appear to be admissible mto any
of the genera hitherto recognized ; it is described below under the
name Hymenicoides carferi. In its structure this species shows a
high degree of specialization and generically is related to Halicar-
cinus and Rhynchoplax. Tt agrees with the former of these genera
in having the sutures of all the segments of the male abdomen dis-
tinct 'md with the latter in the slender form of the basal segments
of the third maxillipedes: it differs from both in the remarkably
clongate dactylus of the latter appendages and in the entire
absence of a rostrum (see text-fig. 16, p. 267).

In Hymenicoides the antennule is completely exposed in dorsal
view. This character has frequently been used as a generic
criterion, but in my opinion is of specific importance only, being
due almost entirely to the extent to which the rostrum is reduced.
In Rfuumfmp!m the rostrum is normally trilobate and well de-
veloped, but in R. sasalis, sp. nov., the lateral pcutmm are sup-
pressed, with the result that the antennu]ca just as in Hymeni-
coides carteri, are visible from above.

The ﬂrenm Elamena was established by Milne-Edwards in
1837 ¢ the type species being Desmarest’'s Hymenosoma mathaei®
from the Ile de France. Haswell’s suggestion that this species
is merely the young ol Halicarcinus planatus® has been contested
by Stebbing and is certainly incorrect. That Riippell’s identifica-
tion? of Desmarest’s species is correct may be assumed from the

O
- I Except, of course, Hyementosoma orbicwlare and the synanymons £, peomel-
FRCHER.
2 Do Man, Archefe Natprgesch., LULL G paab0. ph xvi, by 3 (1887,
5 Rathbun, K. Dauske 150, Selfsk. Skrift, 7). naturvid. og math., N po 3160,
text-hg 5 (1910h.
b Milne-Edwards, Hise, wat, Crast 1Lope 33 018370
- b Desmarest, Consid. geme Crast., Pavis, po 1Oy (18235). I have not seen
thix specivs, :
f Haswell, Cat. Anstralias Crusfo pe 1rg (18821
T Rippell, Besclireih. Abbild. sy Arfen Kyabhew, Frankfoeri. p. 21, plov,

figr, 1 (18300,
L]
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fact that his description and fgure is quoted by Milne-Edwards,
who, as Stebbing has n:luurk’l."ﬂ} probably had Desmafst’s speci=
men before him when he wrote. Paulson’s figure! differs consid-
erably from that given by Riippell; the carapace is of much
greater proportionate length and bears grooves on its upper sur-
face much as in Halicarcinus and Rhyuchoplex. Stebbing has
wointed out (lec. cit.) that Milne-Edwards’ subsequent reference
to the species in 1853° is almost certainly erroneous; the genus
is here credited with a tridentate rostrum, a character not found
in Desmarest’s species 5
In Elamena, as vepresented by the species in the Indian
Museum, the carapace is very greatly depressed, sometimes of
wafer-like thinness, and the regions of its upper surface are not
defined by the fine-cut grooves found in the other genmera. The
epistome is conspicuous and sometimes of great length, The ex-
ternal maxillipedes completely close the, buccal cavern and the
ischium, though somewhat variable in size, is always longer than
the merus (see text-fiz. 25, p. 276).  Asin Khyachoplax the 3rd, 4th
and 5th segments of the male abdomen are fused, and the sutures

. between them obliterated. ‘The [ront, or rostrum, is simple, never

trilobate.

I agree with Alcock?® that Trigonoplax is, at most, only a
subzenus of Elomena. It was described by Milne-Edwards in
1853,* the tvpe species being de Haan's E. uneniformis.' As has
been pointed out above, Milne-Edwards when writing in 1833 ap-
pears to have misunderstood the characters of his own genus
Elamena, and the foundation of Trigonoplax seems to have been
a direct result of this mistake ‘The only constant differences
that I am able to find between Elamena and Trigonoplax do not
appear to be important and it is probable that when the characters
of the species are better understood, the latter will come to be
regarded as a svnonvm of the former.

Six species of Elamena have been found on the Indian coasts
and are referred to below; of these three (perhaps four) belong to
the subgenus Trigonoplax. Other representatives of the genus are
L. mathaei (Desmarest),® the type species, found at Réunion and
in the Red Sea, F. producta, Kirk" (with which E. kirki, Filhol } is

U Paulson, Crust, Med Sea, Kiew, poo71. pleois, s, 3, 3.6 (1871,

¢ Milne-Edwards, Are. Sei. wai., Zoal., Paris (30, XX, pe 223, pl. xi, figs,
1. 44 (1853). .

8 Alcock, Fowsn. dsiinf. Soc, Bengrad, LXIX, p. 3806 (1900,

b Milne-Edwards, Ans. Sci. aaf., Zoaf., Paris (31, XX, p. 224 (1833).

8 e Haan, in Sichold's Fuwne Faponica, Crust., p. 75, pl xxix. hg. 1, pl
H {1839).

8 For relerences sce p. 248, lootnotes 4, 5. Flamene fewicatn, Lenz (nol
Ao Mo-Edw.), Abhandl. Senckenberg. Nuturforscl. ties. Frankfurt, HXXVIL |,
I Eﬁ?llfl. xhviil, figs. 150,86 (1g02) is apparently synonymous.

1 Wirk, Traus. N, Zealand Inst, K1, p. 305 (1873) ; Filhol, Recucii de Mém.
{nst. France, Miss. it Uile Campbell, Zool,, p. 4oy, pl. |, figs. 1, 2 (18853 Chil-
ton, Ree. Canterbury Mus., 1, p. 204 (1911},

% Filhod, loc. cif. supra, p. 405, pl. xlvii, fBgs, 0, 8 (18850,

5 L)
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apparently synonyvmouns) and . longirosiris, Filhol,! both from
New Zealafd. The position of . ggfovi, Milne-Edwards * E. mexi-
cana, Milne-Edwards® and E. whifed, Miers * is doubtful. E. pilosa,
A, Milne-Edwards, as already peinted out, is probably a species
of Haliearcinus, while E. filholi, de Man, appears to belong to
Rlvynchoplax, FE.smiatta, A. Milne-Edwards," whatever it may be,
is certainly not an Elamena. .

Elamenopsis was established by A, Milne-Edwards in 1873 for
. lineatus® a species found in New Caledonia I have seen no
specimens of the genus and have not heen able to satisfy myself
regarding its position in the family. It is said to form a link be-
tween the Hyvmenosomatidae and Pinnotheridae. From the des-
cription it appears to be related to Rhynchoplax, but the walking
legs are much shorter and stouter than in any species of that genus
that I have seen. .

The principal charagters of the other five genera may be
summarised in the following way i—
I. There is no cpistome.s [The external maxillipedes arc

slender and do not nearly close the buceal cavern.  In

the abdomen of the male the sutures of all the sep-
ments are distinet ]

Hyrmevosona,
[Yesmarest.
I1. The epistome is well defined and {requently very long.
. The regions of the carapace are defined by sharp-
cul grooves,  The ischium of the external maxilli-
pedes is not longer, frequently much shorter than
the merus.

o A rostrum is present and is frequently trilo-
bate or tridentate.  The dactylus of the ex-
ternal maxillipedes is shor (normal ).

. The external maxillipedes are broad and

completely, or almost completely, close

the buceal cavern. In the abdomen of

the male the sutures of all the segments

are distinet v Malicarcinus,

White [=Hyrm-

&, Theexternal maxillipedes are slenderand  enicns, Danad.

do not nearly close the buceal cavern.

The zrd, yth and sth segments of the

male abdomen are fused and the sutures

obliterated o Hlvuchoplax,

2. The rostrum is alogether absent.  The dac- Stimipsoi,
tylus of the external maxillipedes is abnor-
mally long, reaching the hinder limit of the
buecal cavern. [The external maxillipedes
are very slender and do not nearly close the
buceal cavern.  In the abdomen of the male

= the sutures of all the segments are distinet].,  Hyimeniootdes,

- l._';L‘:I't, o,

L Filhol, foc. eft. suppa, p. 403, pl xlvi, fig, 7 (1885),
T Milne-Edwards, Awn. Seis nat., Zool. Paris (31, XX, p. 223, ple i, A s
{1453).

* Milne-Edwards, ibid., p. 224.

¥ Miers, Cat. Crust, N. Zealand, p. 52, pl. i, fig. 4 (18767,

t A, Milne-Edwards, Nows, Areh, Mus, Paris, 12X, P 324, pl xviil, g 5
(1873).

A, J‘ililf:c*lir:i“ard.--. thrd., p. 323, ploxviii, fig. 4.
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B, The surface of the carpce 1= smooth, rorely
wrevent ;o ils regions are never delimited by sharp- . »

cut grooves,  he ischiom ™ the external maxilli-

pedes s longer than the merus, [The rostriem,
when present, 1= simple. The external masilli-
pedes are broad and completely cloze the buceal .
cavern, The zrd, Jih :md_ sth sezmentsgof e
abdomen of the male are fosed and the sutures
. obliterated . Elamena, Milne-
Fdwards.

Of these genera only the last three are found on the Indian coasjs.

Geitlus Rhynchoplax, Stimpson.

t358 Ritpuchoplax, Stimpson, Proc, dead. Seio Philadelpliia, X, p. 109
5g.0x : > ; e

PO .‘jfrr:_lﬂ;n-,-.-_.:l Mleock (oot of Danad, ;}‘-:-"l.'lf. Asial. Soe, .".l'|".'.'_.'{n’|’, LXIX,
P a37. -

tgag. Rinvrchoplor, Stimpson, Sudifs. Miseo Call,, XLIX, p. 147,

The carapace is circular, ovate or polygonal in outline and is
depressed ; the upper surface is sunken with the usual grooves
sharply defined and the margin upturned. The rostrum is triden-
tate or trilobate, the lateral processes very rarely absent. The
epistome is of good length and the buccal cavern is bounded an-
teriorly by a sharp ridge. The external maxillipedes are compara-
tively slender and, when normally folded, gape widely in the
middle line ; the merus is longer than the ischium and the dactylus
is, as usual, short. The chelipedes in both sexes are stouter than
the walking legz. In the abdomen of the inale the 3rd, 4th and
5th segments are fused and the sutures between them completely
obliterated.

This genus is very closely related to Halicarcinus, but is dis-
tinguished by the more slender merus and ischium of the external
maxillipedes and by the fact that certain segments of the male
abdomen are fused.

The six Indian species of Rhvuchoplax together with the two
obtained by Dr. Annandale in Siam and China may be distinguished
in the following manner:—

1. A large forwardly directed woth or process on either
side of carapace above base of 1st walking legs [ros-
trum tridentate ; a sharp post-ocular tooth visilile in
dorsal view |,

A, Carapace subcircular, s antero-lateral  border
armed with one or twoe blunt teeth ;. merus of cheli-
pede armed with several strong teeth on its upper
border; dactyhi of kst three legs armed with o series
of small tteth.

1. Twoteeth on antero-lateral border of carapace ;
chela of adult male more than twice as long a5
high, palm rounded below, fingers not gaping
and armed with regular weeth e M veod-mason

s, Only one woth on antero-lueral border of ( Alcack),
carapace ; chela of adult male much less than
twice as long as high, palm keeled below,
fingers widely waping and with in‘f:gularly
disposed 1¢eth ct . alcocki, sp.

LLIEL
L]
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B. Carapade  ocigonal s s anero-lateral border t
v wathowt teeth: merus of chelipade without tecth
on its upper border ; dactyli of ®ast three legs with
a singde large woth near apex e B ooctagonalis,
- S Nov,
1. Nestooth on side of carapace above base of 1st aalking :
legs [no teeth on agero-lateral border of carapace?.
A. Rostrum trilobate or tridentate ; hasal segment of .
antennular puduncle not visible in dorsal view ; .
J EEﬂulllmfllﬂ piece of abdomen of male longer than
coad, without tubercle,
. 1. Rostrum composed of three very broad lebes ;
post=ocular teh not visible from above ; legs
stout, dactyli withoul teeth ' » .. Rodemelo,
. sp. nov. .
2. Rostrum composed of three nacrow lobes or
tecth; post-ocular tooth wisible from above; >
legs slender, dactyl with tecth. .
a. Carapace not longer than brosd ; rostrum
composed of three lobes; @nd walking legs
not more thhn 23 times length of carapace.
m i. Postero-lateral border of carapace nor-
mal; o dactyli of walking legs  very
. strongly curved and with very large
teeth ; terminal serment of male abdo-
men broader than long o RCeRTgu,

Sp. nov.

il Stde-walls of branchial region of cira- :
pace reflected upwards, forming a crest i |
outsice the true ﬁoﬂem-huuml border ;

= dactyli of  walking legs  moderately

enrved, with small teeth ; terminal sew-
ment of male abdomen much longer '
thien broaed L i . R intrenersis,

Sp. BOY.

e Carapace much hnger than broad, rosteum
composed of three long teeth; and walking
legs more than 5 limes Ienﬁth of carapacy
[dactyli of walking legs moderarely curved,
with small teeth s erminal segment of nuale

abdomen as lome as broad | R i
! 3 : : Aleack,
= He Rostram compuosed of asingle tooth=like process ; ;
A basal segmient of antennular peduncle completely
isible in darsal view ; [il;{:il;lﬁn‘inm piece of abda-
- men of male broader than long, with i Lurge tabercle
Can distal end oo post-ocalar tooth ;o dactvl of bt
o three Tegs with o single tooth 4 e

I 'y mp[“mudummni{&]mgk
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species, however, the carapace is stated to be triangular, with only:
two teeth on the lateral border, and the median todth of the
rostrum points obliquely upwards, instead of being depressed as
in R. wood-masoni. The carpus of the chelipedes bears on its
upper surface three or four small teeth: in adult males of*R. wood-
masoni one such tooth is sometimes found ndar the meral articula-
tdon, but it is frequently absent. Stimpson states that each joint
of the ambulatory feet, except the dactvli, is ** dentigerous in the
middle,” a character not found in K. woeod-maseni or in any other
species of the genus that I have seen.

The only specimmens of this species in the Indian Museum are
those described by Aleock [rom the Andamans tnd from Port
Canning near Calcutta.

Fig. 3. —flemcloploe alcocks; sp. nov.

Rhynchoplax alcocki, sp. nov.

The carapace is subcircular, a little produced anteriorly and
with its sides slightly flattened and nearlv parallel. Its breadth
is almost equal to its length, excluding the rostrum. The surface
is hairy and sunken and the usual grooves are well defined. The
entire margin is upturned and is continuous from side to side
across the base of the rostrum. A sharp post-ocular tooth is vis-
ible in dorsal view and behind it, on the margin itself, there is a
blunt tooth corresponding to the foremost of those found in R. wood-
masoni (text-fig. 4d). Below the margin near the base of the first
pair of walking legs there is a huge tooth-like process directed for-

wards, upwards and outwards. ;
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The rostram is composed of three narrow lobes with rounded
extremiti®; the median lobe is logter than the two others, and its
apes is situated on a lower level, _

The antennules, when folded, are concealed beneath the
rostrom® at their base they are separated by a prominent septum,
The epistome is*of hoderate length. As in K. wood-masoni the
external maxillipedes are slender and do not nearly close the

g

Fig. y—a-¢, Rliyuchoplax swood-nrasoni {Alcock),
-y, Rf.;rrrf."mﬁhr.r aleocki, sp. nov.

a, d.—Rostrum, eye and antero-lateral margin of carapace.
by £.—Chela of male (denuded),

e, fi—Abdomen of male,

g.—Terminal part of dactylus of penultimate leg,

buceal cavern. The ischium is produced at its inner distal angle
and the merus is expanded antero-externally, partially concealing
the exognath,

The chelipedes in both sexes are stouter than the walking
legs, the chelae of the adult male being particularly large. In the
male the merus bears a conical tooth near the end of its lower
margin and a series of some five large blunt teeth superiorly,

L]
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The carpus is smooth. The chela is very greatly compressed and

in adult males is little more tgan one and a hall times®s long as

= high. The palm in lateral view is nearly circular in outline (text-
fiz. 4¢) and is slightly hollowed both internally and externally near

" the strongly compressed upper border. The lower border 18 convex

=, andiskeeled. The fingers gape very widely itd meet only at their
tips. The dactylus is almost twice the length of the upper border
of the palnt and bears in its basal thicd a single large tooth, in front
« of which a second smaller tooth is occasionally found. The fixed
finger bears two large teeth in advance of those on the daetylus
and one or two othe¥s, which are smaller, uear the base. Near the
& apex, where they meet, the fingers are provided with four o1 five
. small interlocking teeth. In the female the teeth on the merus
are obscure or altogether wanting and the chela is much narrower,
fully twice as long as hweh: the fingers mest throughout their
length and are armed with regularly spacgd teeth.

The walking legs are very slender ; those of the second pair
are slichtly the longest and are about two sad a quarter times the
length of the carapace and rostrum. The anterior border of the

; merus ends in a very obscure tooth. The dactyli are very slender
_.(: and ave corved ; close to. the apex each is armed with a large
rectirved tooth (text-fig. 42) and in front of this, in the last three
pairs; there is a series of 8 to 11 smaller teeth, also recurved and
extending over practically the whole length of the posterior margin.
The chelipedes and legs are clothed with hair, which is particu-

larly long and thick on the chela of the male.

The sternum and abdomen are densely clothed with hair.
The abdomen of the male resembles that of K. wood-masont, but
is slightly narrower. The terminal seginent is scarcely longer than
broad and is rounded at the apex (text-fig. 4f); the preceding por-
tion is longer than broad, parallel-sided at the base and from the
middle point onwards strongly narrowed.

A larze male is only 48 mm. in length from the tip of the
rostrum tothe posterior margin of the carapace, Ovigerous females
are smaller, sometimes not more than 4 mm. long. The carapace
of living specimens, when brushed clean, was of a dull purplish
brown colour with zroups of small whitish spots.

E. alcocki is very closely allied to . wood-wtasoni, Alcock,
there being an almost exact resemblance between the two in the
teeth on the merus of the male chelipede Apart from size,
R. wood-masoni being much the larger form, the species may pe
distinguished by the following characters (¢f. text-figs. 4a-¢c and
4d-f) i—

R. waood-masoni, Alcock. R. alcocki, sp. nov,

Carapace longer, its length  Carapace shorter, its length
excluding rostrum about one- excluding rostrum scarcely great-
\(g tenth greater than its breadth. | er than its breadth.
e

Two teeth on antero-lateral | Only one tooth on antero-
margin of carapace. | lateral margin of carapace.
L ]
L]
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Rostral teeth slender. Rostral teeth less slender,
Cornea ®f eye proportionately  _* Cornea of eve proportionately

smaller. arger.

Chela of adult male not great- Chela of adult male very great-

Iy comptessed, more than twice ly compressed, much less than '

as long as highslower edge of twice as long as high, lower

palm rounded. edge of palm keeled. .
Fingers of chela of adult male Fingers of chela of adult male
not gaping at base, armed with widely gaping at base, armed
a recular series of teeth, with a very irrezular series of
teeth. .
Terminal seganent of abdomen Terminal segment of abdo-
of male apically pointed. _ men of male apically rounded.

-

There are altogether about 100 sgecimens of this species in
the Indian Museum, '[:he_ oreater number were found in Portu-
guese India in September 1916 and were obtained in the Rachol
river at the head of Mormugao Bay above Cortalim Point and in
«the Mandavi river at Nova Goa. Some of the specimens were
dredged on a muddy bottom in water from 1} to 41 fathoms in
depth, while others were found at Betim Point opposite Nova Goa,
living on the posts of a jetty densely covered with Hydroid. All
the specimens were found in brackish water, the specific gravity
(corrected) varying from about 10010 to r'oobo. There are also in
the Museum a few specimens found by Dr. F. H. Gravely in Sep-
tember 1914 in the Cochin backwaters near Ernakulam.

The types are from Portuguese India and bear the number
9735/10 Zool. Surv, Ind,

Rhynchoplax octagonalis, sp. nov.

The carapace, rostrum excluded, is a trifle broader than long
and is distinctly octagonal in outline. The surface, in an oviger-
ous female, is very little sunken; it is rather closely covered with
short hairs and the usual grooves are well defined. The margin is
continuous from side to side across the base of the rostrum and
i= entire, the blunt teeth found on the antero-lateral borders in the
two preceding species being absent. On the side wall above the
base of the first pair of walking legs there is a jarze and sharp
procurved tooth (text-fig. 3).

The rostrum in dorsal view is seen to consist of three sharp
isolated spines, the lateral ones a little shorter than the median
and directed obliquely outwards and upwards. The greater part
of the eye can be seen from above, together with a small but sharp
post-ocular tooth.

The antennules when folded are not visible in dorsal view:
they are separated by a well-marked septum. The external max-
illipedes resemble those of the preceding species.

The chelipedes of the female are stouter than the legs. The
merus does not bear any distinct teeth. The chela is not com-

L]
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pressed and the fingers, which are longer than the palm, meet
throughout their length when the claw is closed and hedr a regulaf
series of 5 or 6 teeth on their inner margins.

The walking legs are not very slender; those of the second
pair are about twice the length of the carapace and rostrirm,  The
anterior border of the merus in each pair*ends in a prominent
tooth. The dactylus of the frst walking legs is unarmed; that ol
the three following pairs is provided with a stout recurved tooth
close to the apex. The chelipedes bear scattered hairs; these also
occur on the walking legs, which are, moreover, densely fringed on
their posterior margins.

Fig. 5.—&hypuchoplor cefagonalis, sp. nov,

The species is described from a single ovigerous female, with
carapace about 3'9 mm. in length,

De Man's Elamene filholi *, from Noordwachter I. near Batavia,
is without doubt a species of Rhynchoplax and resembles K. oclag-
onalis in the structure of the dactyli of the walking legs and in
the position of the single tooth found on the lateral margin of the
carapace. In the Javanese species, however, the eye is altogether
concealed from above, the carapace and rostrum are quite differ-
ent in form and the legs are much more slender. Miss Rathbun’s
R. coralicola® from Singapore also possesses a single tooth at the

| De Man, drchiz. f, Naturgesch., LILL i, p. 386, pl, «vii, fig, 3 (1887).
1 Rathbun, K. Danske Vid. Selsk. Skrift. (7), naturvid. og math., ¥V, p. 310,

text-fign 5 (16100
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side of the carapace, but it is said to be antero-lateral in position
In this sp&ies the dactyli are spighilous, thus differing conspicu-
ously from these of R. fillroli and K. gctagonalis,

The specimen was obtained at low water under stones among
mangroves on Vareeg Islet in Mormugao Day, Portuguese India.
It bears the number 740/10 Zool. Surv, Ind.

Rhynchoplax demeloi, sv. nov.
« The carapace is nearly circular; the breadth of its upper sur-
face 15 about equal to its length, including the median rostral lobe.

Fusio t—Riiynehopluy demelor, sp. nov.

The suriace is greatly sunken and is covered with fine hairs that
retain a quantity of mud; the usual grooves are deeply cut. The
lateral border is entire, upturned, and continuous anteriorly
across the base of the three rostral prominences; it is obscurely
angulate a short distance behind the eve. The tooth found in the
three preceding species on the side wall of the carapace is absent.

The three rostral prominences are exceedingly short. The
median one is almost square, a little longer than broad, and is
abruptly deflexed ; the other two are rounded, very much broader
than long, and project straight forwards. The greater part of the
comea of the eve is visible in dorsal view.
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When viewed from below the median rostral lohe IS seen to
be longitudinally carinate *
and behind the eve there '
is a small post-ccular tooth
which is altogether invis-
ible from above (text-fic.

73. The antennules when
[olded are completely con-

| il A
cealed beneath the [ront; e
they are separated at their = 1]
=

base by a strong septum
The epistome is rather
short, Theexternal maxilli-
pl:-dr:-a m'-.- simdlar to those of
R.q ! .
J.h,_ f:h-:,]v wedes in both sexes are stouter than the walking legs
and the chelae are much ! larger in the male than in the female.
The merus and cappus are without testh.
The chela of the adult male (text-fiz.8).

’_,ff is about twice as long as high and 15 not
5 carinate on its upper or lower margins.

Fag, fax demelot, sp. nov.

_\”1_._“.1, part of ._-Lr-xl_u.g_{- geem {raln below.

i._{_.._.-f'*'{"; xa'f cept for a gap close to the base the
=== =l finicers meet throughout their length;
FiG. 8.—Rhyrchoplas  they are armed on their inner margins

demelad, sp. nov, with 5 or 6 broad interlocking teeth

Chela of male {(denuded).  t;at diminish in size from behind for-
wards. The dactvlus is nearly twice the
length of the upper border of the palm. {Ilhe chela of the female
is similar, but more slender. In both sexes the chelipedes are
covered with fine hairs; on the outer surface
of the palin of the male they are very long
and dense, each retaining a quantity of mud.
The second walkine lezs are slichtly the
longest and are a little more than two and a
half times the length of the carapace. All
the segments are exceptionally broad and the
anterior border of the merus in each pair
ends in a blunt tooth. The dactyli are quite
flat, very broad, and only slightly curved;
that of the last pair is only about four times
as long as wide. The posterior margin is
without any of the usual recurved teeth, in
this respect dlffEl'ltl!“ from all other Inr;llatl
species of the genus, The walking legs like
all other parts of the body are covered with _ ;
fine hairs which form a short but dense fringe Fmﬂ;ﬁ&;ﬂ’ﬁ;ﬁ;ﬁ;‘:f“
on the posterior borders of the last four seg- Ahdomm; E et

ments.
The abdomen of the male is similar to that of R. alcocki and

R. wood-masoni, but i3 narrower.  The uitimate segment is bluntly
L ]
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pointed and is much longer than lwoad; the preceding portion,
which, as®in the other species, agpears to comprise three fused
segments, is obscurely grooved in the middle line; its lateral
margin is angulate near the middle and iun front of this point is
distinetly eoncave,

The carapact of the largest specimen, an adult male, is about
44 mni. in length.

The species is deseribed from fourteen specimens, including
a,number of ovigerous females, obtained on the shores of the
Mandavi river at Nova Goa in Portuguese India,  They were found
at low water under stones on a muddy banls, At the time they
were taken the*water in the river was brackish, the specific gravity
being about 1'coro, g

Witlh-this species I have associated the name of €apt. Froilano
de Melo, Director of the Bacteriological Laboratory of the Insti-
tuto de Anilises ¢ Vacina at Nova Goa. 1 am greatly indebted
to Capt. de Melo for the assistance hie gave me duaring my visit to
Portuguese India, especially for facilities for the investigation of
*the very interesting fauna of the Mandavi river.

The types bear the number g741/10 Zool. Surv. Ind.

Rhynchoplax exiguus, sp, nov.

The carapace is ovate and is widest a little behind the middle
point; its upper surface, rostrum included, is a little longer than
broad. In an adult female (text-fig. 10) the portions of the cara-
pace above the bases of the first two pairs of walking legs are
swollen, covered with stiff hairs and project heyond the upturned
lateral margin of the carapace; in males these parts are not vis-
ible in dorsal view. There is no tooth or process above the base of
the first walking legs or on the antero-lateral margin,  The upper
surface is a little sunken, covered with fine hairs, and with the
usual grooves sharply defined. 'The rostrum is composed of three
lobes set with stiff setae. The median lobe is depressed and longer
than the other two; in the adult female it is narrow and parallel-
sided, in males broader at the base and triangular.

The eye is unusually large: the entire cornea and a portion

of the stalk is visible from above, together with a large and very
conspicuous post-ocular tooth. The antennules when folded are
completely concealed beneath the front; at their base they are
separated by a well-marked septum.
* The epistome is comparatively long, The buceal cavern is of
the usual form and is not nearly closed by the’ external maxilli-
pedes. The merus in the latter appendage is a little longer than
the ischium and expanded antero-externally, partially concealing
the exopuod The stalk of the exopod, as in R. naso, is long and
projects a little beyond the endopod when the segments are nor-
mally flexed.

The chelipedes of male specimens (which are perhaps not full

grown) resemble those of the female, the chela being only a little
L}
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stouter than the walking legs. The merus is without teeth and,
the chela, though the palm is synewhat swollen, is comparatively
long and slender. The fingers when closed meet throughout their
length and are armed from base to apex with a regular series of
5 or G teeth. :

The walking legs arc slender; those of® the®second pair are
about twice the length of the carapace and rostrum. The merus
in each palr ends bluntly. The dactylus is long, slender and very
strongly curved; the apex is finely pointed and oun the posterigr
margin there are a number of exceptionally large recurved teeth,
In the adult female there are 8 or g such teeth, distributed

FiG. . —Riipuchoplor éxiguns, sp. nov,

along the whole length of the dactylus; in smaller specimens they
;rfi']ess numerous—sometimes only 3—and occur only in the distal
alf.

The abdomep of the male is similar to that of R. demelot.
The 3rd, 4th and 5th segments form a single piece; the ultimate
segment 18 triangular and a little broader than long,

The species is described f{rom ten specimens, most of which
are exceedingly small. The aduolt female, which appears to have
been captured soon after the eggs were discharged, is only 374 mm.
in length from the tip of the rostrum to the hinder part of the
carapace. The largest male, similarly measured, is only 2°8 mm.
in length. =
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o Rhynchoplax exizuns appears to be related to K. inachoides
{Alcock), but is distinguished byethe broader carapace, shorter
rostral lobes, much shorter walking legs and larger dactvlar teeth.

The specimens were obtained by Dr. Annandale in the Tale
Sap in Peninsular Siam. They were found on the mainland oppo-
site the western &nd of Koh Yaw, living in lumps of turf that had
fallen into the lake owing to the undermining of the bank. The
water in the vicinity was brackish, the specific gravity being about
1:00025 (corrected),

The types bear the number 974310 Zool. Sury. Ind.

Rhynchoplax introversus, sp. nov.

The carapace is ovate and is widest behind its middle point;
its greatest breadth slightly excceds ite length, rostrum included.
The upper surface is giuch sunken: in addition to the usual
grooves, whiclh are sharply demarcated, the branchial regions are
traversed by a fine ohlique line, There is an obscure anguletion

*on the antero-lateral margin midway between the eye and the
chelipedes, but there are no teeth in this position and no tooth or
process above the base of the first walking legs. At first sight the
antero-lateral and postero-lateral borders on each side appear to
be discontinuous (tex-fig. 11a). This, however, is due to the fact
that the lateral walls of the branchial chamber project on either
side and are reflected upwards, so as to form a crest which is
actually higher than the true postero-lateral border. This border
is continued as a low ridge within and parallel to the branchial
crest. The posterior margin is short, with a slight emargination
on either side opposite the last leg. The rostrum is composed of
three blunt processes, the median horizontal, parallel-sided and
about twice as long as broad, the two others shorter, and project-
ing obliquely upwards.

Almost the whole of the eye is visible from above, together
with a small post-ocular tooth. The antennules fold beneath the
front and are separated at the base by a blunt longitudinal ridge.
The epistome is long. The external maxillipedes are of the usual
form; they gape widely in the middle line and the merusis a little
longer than the ischium. The exognath is almost entirely exposed
(text-fiz, 11b).

The chelipedes are stout and clothed with fine hairs. The
merus is without teeth. ‘The chela is stont in the male, about two
L] . a =
and a half times as long as broad, with the paln} slightly swollen.
The fingers are fully one and a half times as long as the upper
border of the palm ; they meet throughout their length when the
claw is closed and their inner margins bear five or six interlocking
teeth.

The walking legs are slender; the second pair is about two
and @'third times as long as the carapace and rostrum. The merus
in all four pairs bears a emall tooth at the distal end of the
upper border. The dactylus is moderately curved and is armed

L]
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with 6 to 8§ small rather widely separated tecth that occupy the
ereater part of the length of the pw&erinr border.

In the abdomen of the male (text-fig. 11¢) the penultimate
picce is of the usual form, but is very strongly narrowed distally.
The terminal segment is exceptionally long, its length being nearly
twice its basal bréadth,

The species is described from two males, in one of which-=
much the larger of the two—the carapace is 5°4 mum. in length.

* TIn most respects R. fufroversus is intermediate between K.
exionus and R. taachoides, but differs from both in the form of the
posterc-lateral border of the carapace. It resembles R, inachoides
in the character of the dactyli of the walking legs, but the legs
themselves are shorter, the rostral lobes shorter and blunter and
the carapace broader, i

The specimens werg found by Dr. Annandale in the Tai Hu
Lake in the Kiangsu Province of China. The larger individual was
fonnd off the mouth of the Tong Dong Ding Creck and the smaller
=t the mouth of the Moo Too Creek. Both were dredged in water
about z metres in depth. Dr. Aunnandale noted that the speci-
mens were pale buff in colour with brown markings on the cara-
pace somewhat like a flenr-de-lys.

The species is remarkable in that it was obtained in pure
fresh water far beyond the reach of tidal influence. A consider-
able number of Hymenosomatidae have been found in localities
where the salinity is low and some appear to be able to exist in
water that is quite fresh during a portion of the year. DBut the
only species hitherto recorded from permanently fresh water is
Halicarcinies lacustris (Chilton) ! which has even been found 3,000 {t.
above sea-level.

The type specimen, the larger of the two individuals, bears
the numhber 9730/10 Zool. Swrv. Ind.

Rhynchoplax inachoides (Alcock).

VK IR r'.u:rg'.llrr.lj:a.qu'.'u Moeock, Fowen, Asral; Soc. H;.':rgm". XX,
p. 358, and | 19024 Iwest, Zoof, 'Jr:;r'r_-.'f'fgd._‘m',' |‘.||. Ixix, I'-Ij.:. I

I have little to add to Alcock's description of this species,
I'he post-ocular denticle is clearly visible in dorsal view; the fingers
of the chela of the male meet throughont their length and are
afmed with a regular series of teeth; the abdomen in the same sex
is narrow and similar to that of K. demelor.

The only known specimen is the male described by Alcock
and found by Wood-Mason, along with R. wood-masoni, at Port
Canning near Calcutta On a recent tour in this locality I tried
to obtain further specimens but was unable to find either
4peci.

I For references see . 247
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Rhynchoplax nasalis, sp. nov. - x
.

The carapace is almost exactly circular and is nearly or quite
as broad as long, excluding the rostrum, The surface is sunken,
covered with hair, and with the grooves sharply defintd. 'l:hc
border is entire, upturned, and is continudus from side to side
across the base of the rostrum. .

The rostrum differs from that of all other species in the genus
in the suppression of the lateral processes: it consists n th'lﬂ[ a
single horizontal plate, more than twice as long as wide, pointed
at the apex and bordered with hairs (text-fg. 12).

Faw. ve Bhvuchaplax nasalis, sp. nov,

The basal segment of the antennular peduncle and the whole
of the eye are visible in dorsal view. There is no post-ocular tooth
and no trace of an inter-antennular septum. The epistome is of
moderate length., The external maxillipedes are similar to those
of the preceding species, but the merus is larger in proportion to
the ischium and, when normally folded, the stalk of the exognath
extends much beyond the distal end of the merus.

The chelae are swollen in both sexes and are much stouter
than the walking legs; they are only a trifle larger in the male
than in the female, The distal end of the lower border of the
merus ends in a stout tooth, but the segment is jiot otherwise
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armed. The carpus is smooth. The chela 1s not f,_:_ruuLl}' cori-
: . pressed and is not cark
nate cither above or be-
low. In the male it is

\ little more than twice as
long as deep, the dactyl-
\‘al us beine abiont one anel
J a half times the length
/ of the upper border of
' — - the palm. When the claw
e is clozed the fingers meet
"G, 13. -."'.'.'.'l'..':.'.'.'I;"-.".-.'_l.' maslis, L@, 11OV,

throughout their length;
they are armed with a
regular serieg of six blunt
teeth which diminish in size from behind forwards (text-fig.
13} .
- The second pair of walking legs 15 about two and a half times
the length of the carapace and rostrum, the
"last pair about twice the length, All the ‘"““-—"-_—,_‘-:‘/“"
segments are very slender and there is no lx_h"—‘—“, R
tooth at the end of the upper border of the l",:.,J_\ZE,’E;_L'JI"IL,“:.'_’ e
merus. The dactyli are curved ; thatof the 1y of gactylus of penult-
first pair is simple, while in the remaining imate walking leg
three pairs there is a single small recurved
tooth situated some distance behind the apex (text-fig. 14).

The abdomen of the male (text-fig. 15) is abnormally broad,
the length of the two ultimate
pieces being equal to the
breadth of the penultimate.
The lateral margin of the latter
is abruptly narrowed anteriorly
and bears a large and curiously
formed tubercle near its distal
end. The ultimate segment is
breader than long, broadly
rounded apieally and with ele-

\ﬂj vated lateral margins. In the
, female the abdomen is broad,
but the ultimate segment is ra-
ther more triangular than in
other species.

The entire animal is covered
with hairs, which are compara-
tively long on the chelipedes
and legs. The specimens when
caught were covered with a dense coating of mud which was only
femwed_with great difficulty, When denuded the crabs were
ivory white in colour, the eggs of the female being reddish orange.

The length of the carapace and rostrum in an adult male is
4’4 mm., an ufigemus female is exactly the same size.

Chela of male (dennded).

& P Iﬁ._-.‘l'.ﬁ_ys.lf'.ﬁmlﬁ-.l'u.l masalis,
sp. nov.
Abdomen of male,
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The species is described from fifteen specimens, most of whic}
are exceedingly small. Theye were dredged in the Bidvadhari
river near Chingrichatta on the outskirts of Caleutta in October
and December 1914, They were found in very foul water which
gave specific gravities of 10045 and 10060 on the two becasions
on which the locality was visited. E
* The types bear the number g744/10 Zool. Sure, Ind.

Genus Hymenicoides, nov. ®
The carapace i5 nearly circular in outline, sunken, with the
usual grooves sharply defined and the lateral margins upturned,
The rostrum is altogether absemt. The epistome is of moderate
length and the buccal eavern is bounded anteriorly by a sharp
ridge. The external maxfilipedes are slender, gaping widely in the

middle line and leaving visible parts of tife underlying appendages.

Fig. 16.—=Hymenicondes carlere, gen. ¢t sp. nov,
Anterior part of carapace, scen from below.

The merus is much longer than the ischium and is more than
two and a half times as long as wide; the dactylus is stvliform
and of abnormal length, reaching the posterior limit of the buceal
cavern when normally flexed (text-fiz. 16). The chelipedes in both
sexes are stouter than the legs. In the abdomen of the male the
terminal segment is trilobate and the sutures of all the segments
are distinct, .

This genus is related to Rinnchoplax and Halicarcinus, but
differs from both in the absence of the rostrum and in the great
length of the dactylus of the external maxillipedes. It resembles
Rhynchoplax in the slenderness of the basal segments of the exter-
nal maxillipedes and Halicarcinus in having all the seements of the
male abdomen distinct.

Type and only known species,—Hymenicoides carteri, sp.

nov.
-
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. Hymenicoides cagpteri, sp. nov,

The carapace is almost ci rculur‘, emarginate at the base of the
last legs and with the posterior border short; it is broader than
long in the proportion of 21 to 20. The upper surface is greatly
depressed, with the grooves well defined, and is closely covered
with minute hairs. The margin is entire and upturned ; antes-
lorly and antero-laterally it forms an even curve and bears in the
middle of the front a small tuft of hairs. The rostrum is entirely
ablsent. The basal segment of the antennule and the wreater part
of the eye are visible in dorsal view. .

-

Fll;'.. |?.-- HIr:m'r.'r'r'nr'r."r'.-.' r'nlrh'r:'. -.Ip, o,

At their bases the antennules are separated by a sharp for-
wardly directed tooth: there is no post-ocular tooth. The epis-
tome is of moderate length. The buccal cavern is somewhat nar-
rdwed anteriorly; its lateral borders are rather Strongly curved
and, as in the genus Rhynchoplax, its anterior and Posterior edges
are curved inwards (text-fig. 16). On the sternum behind the bases
of the external maxillipedes there is a semicircular ridge, concave
anteriorly, which bears a fringe of long hairs. The curiots strue-
ture of the external maxillipedes has been referred to in the generic
description. There are long hairs on the inner borders and outer
surface of the ischium and merus and on both inner and outer

. borders of the dactylus, The exognath bears a long flagellum and,
L]

1
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except for a small portion at the base ol the stalk, is entirely con-
cealed from view. s . -

The chelipedes are greatly swollen in both sexes; the chelae
of the male are much larger than thosze of the female. ‘The outer
border of the merus .

bears a conspicuous ﬂf'f'_ﬁ"‘x

twoth in front of its _d__.a-ﬂ"'f\lj
Fuidulh:_ point. On the Pf,,..-r""’

inner side of the carpus

there is a longitudinal m=0/
ridge which is furnisleed G VTP

with a fringe of long B

hairs, The chela of the T

male (text-faz. 18) is -
less than one and a = N__:.

half times as long as R Sl il s ber i st e
o o P " : -

hlhh' There “1‘1‘ 511111'5 Chela of large male, external view.

keels on both upper W

and lower borders of the palm, the latter being continued to the
tip of the immobile finger. These keels like that on the carpus
are fringed with long hairs. 7The inner surface of the palm is con-
vex and the outer face bears a huge protuberance (text-fig, 19),
only well deveioped in very large males, which enlminates in a
short crest not far
form the finger cleft,
The fingers are stout
and in large individuals
meet only at the tips.
The dactylus bears two
large blunt teeth in its
hasal half and the fixed
finger two smaller ones
Fate 1. f{l-:..-.-a.-.am.:rf.r; carters; s o, ]JIRCEd jll:il: hehind
Chela of large male, dorsal view. tl‘lEl'll; nearer the hl]
cach finger bears four
or five teeth. The dactylus is fully one and a half times the length
of the upper border of the palm and is obscurely ridged dorsally.
The chela of the female is similar to that of the male, but is more
slender and shows practically no
trace of the large protuberance
on the palm. Esxcept for the

fringes of hair ajready mentioned N

the chelipede bears only a few fine

and scattered setae. P ute, 2on— Hymencendes carter.
The second walking legs are a S DOV,

little longer than the first and  Dactylus of penultimate walking leg,
third and are about three times

the length of the carapace; the last pair is only two-thirds the
length of the second. The anterior border of the merus in all four

pairs terminates in a blunt tooth. The dactvli are slender and
L]
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gurved. Close to the apex each bears a large recurved tooth,
behind which a number of smalles teeth are usually found. On
the first pair of legs there are generally not more than one or
two such teeth; on the other legs they are more numerous (text-
fig. 20) and often extend from the base to the large subterminal
tooth: the maximium humber observed is eleven. ‘There are fine
hairs on all the segments and a fringe on the posterior margirs
of the propodus and dactylus. In large males the hairs on
the propodus and dactylus of the first legs are very long and
numerons, forming dense tufts that retain a great quantity of
mud, !

The sternu’m and abdomen are thickly beset with hairs. In
the abdomen of the male (text-fig.
21) all the sutures are distinct, The
lateral mhrgins are markedly sinu-
ous, the widest point being at the
junction of the fourth and fifth
segments; the ultimate segment is
trilobed terminally and is much
broader than the distal width of the
sixth.

The carapace of the largest speci-
men, a male, is 5'7 mm. in length,
The species is described from
twenty-two specimens found on the
banks of the R. Hughli at Sibpur,
G, zt.—Fflymenicordes carterd, near Calcutta, in January 1917, by
p. nov. Dr. Annandale and myself. They
AhAraen ol wate: were obtained in timber bored by
Teredo [Xylotria dunlopi) lying be-
tween tide-marks. ‘The water at the time they were found was
almost or quite fresh at all states of the tide, but is doubtless
brackish later in the year. There are also in the collection two
specimens, both small, collected by Mr. T, Southwell near Khulna
in the Gangetic delta in August 1915,

With this species I have associated the name of Dr. H. G.
Carter, Officiating Director of the Botanical Survey of India, to
whom I am indebted for facilities for collecting at Sibpur. The

types, which are from this locality, bear the number g746/10 Zool.
Sury. Ind,

. Genus Elamena, Milne-Edwards.

1837. Elamena, Milne- Edwards, Hist. nat. Crust., 11, '.: ; .Nm Elamene,

h!ﬂnr:- I'ldw:ard.r-._.dma_..?r:r'. it Zool. (3) ){)%.,jﬁ], 22[3 (1853): nor

. f[-.!;;u;u]e. A, Milne-Edwards, Nowy. drch. Mus. Paris, IX, p. 321
18730

igoo. Elamena, Aleock, Fowrn, Asiat. Soc. Bengal, LXIX, p. 385 (not the
SYNonymy |.

The carapace is oval, triangular or polygonal, greatly de -

pressed, and sometimes lamellar, The upper surface is flat or con-

cave, without the usual sharp-cut grooves, and the lateral margins
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may or may not be upturned. The rostrum is broadly truneate
or triangular, never T[iL]E:!ltrltl_“H' trilobate. The epistoane is longs,
somelimes very long and is separated by a ridge [rom the floor of
the buccal cavern. The external maxillipedes are broad and
completely close the buccal cavern; the ischium is longer, some-
times much longer than the merus, and the dagtylus is, as usuval,
short. The chelipedes of the male may or may not be stouter
than the walking legs. In the abdomen of the male the 3rd, 4th
and 5th segments are fused and the sutures between them ob-
literated. ;

Judging from the Indian species, this genus, here described
sensu lafo, differs from all other Hyvmenosomatidag in the absence
of the customary grooves on the upper surface of the carapace.
In the character of the male abUomen it resembles Riynchoplax,
but differs from that gepus in the form of the rostrum and ex-
ternal maxillipedes. Milne-Edwards’ Trigonoplax is, at most, a sub-
genus of Elamena (v. infra, p. 274).

Six species of Elamena, sl are now knowa from the Indian
coasts, all being represented in the Indian Museum with the ex
ception of E. gracilis, Borradaile. I have not been able Lo satisly
myself regarding the position of this species and have, in con-
sequence, omitted it from the following key. It is perhaps inter-
mediate between Elamena, s.5. and Trigonoplax,

1. Margin of carapace upturned ; rostrum with a vertical
keel on its lower surface and in frontal view T -shaped;
chelipedes of male greatly swollen, much stouter than
legs [dactylus of walking legs apically triunguicu-
late] = Efamena s.5.

A. Carapace as broad or broader than long !,
rostrum broad and squarely truncate ; a small
post-ocular looth present, but not visible from

above ; v B truncata
(Stimpson).
B Carapace longer than broad !; rostrum prom-
inent, triangular; no post-ccular tooth e Eostndensis,
Alcock.

Il. Margin of carapace not upturned ; rostrum al most
with ‘o small tooth at base of lower surface, not
T =shaped in frontal view ; chelipedes of male slender,
nol stouter than walking legs. = subgen. Frigona-
plax.

A. Rostrum parallel-sided at base; a strong post-
ocular tooth visible in dorsal view; dactyh of
walking legs armed in their distal thicd with
a series of small téeth [earapace about as long
as broad] ... LI [ i i I TS

Kemp. =
£, Rostrum strictly triangular, its sides convergent
from base to apex | no post-ceular tooth visible
in dorsal view ; dactyli of walking legs triungui-
culate at apex.

1. Carapace longer than broad,! its antero-
lateral margins curved and not longer
than postero=-lateral; rostrum flat above;

a post-ocular tooth visible only from

i Rostrum included.
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ek I:g;tlow :md.'wﬂkz legs less than 2,5

T times lz:{lghh T r;g_ ::ga Eo U waardert,
T Spnov.
'H‘& e Bmadtr tiws long, 1its antero-

lateral margins straight and very mch
Jonger than  postero-lateral,  rostrum

above; no post=ocular tooth ;

. _,-,_-'._r."_. ; ='-3"|'i'i-:l_ vyalkmg legs more than 3 times
Ry length of carapace ! e Bt iforn
=. a4 7z, de Haan,
Ty -
e ‘Elamena truncata (Stimpson).

ﬁrﬁ_ rﬂ;ﬂuﬂpiaxtrumw:: Stimpson, Proe. dead. Vgt Seb. Plyiladel pleia, X,
109 557

": IS?&; E:Eumme freeieatie, A, Milne-Edwards, Nowe, Avch. Wus. Pavis, 1%,
S P 32
= Lﬁiﬂ Einmcn%r:j'ﬂmm. Henderson, “Frans. Lins. Soc., Zool. w2), V. P 395
L ._ 1900, Elamena trancata, Meock, 'Fmru Asigt. éur Bengal, LXIX, p. 386.
LT, =  wob. Flamena trumcata, Baker, Trans. Roy. %‘ L dAnstrafio, XXX, p. 112,
. _=_w_-..ﬂ‘- ¥ ! i figs, 2, ni-ik
¥ -'a’:" s I-Du?q Trrg‘uuuﬂu.rx {runeadn, Stimpson, Smithe, Mise. Coll., XLIX, p. 146,

a
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been unaware of the existence of Stimpson’s account, for he makes
no reference to it and his desefjption is headed ** Elamehie truncala
(nov, sp.)."" That both authors have used the same specific name
is presumably due to a remarkable coincidence.

Alcock was able to examine only a single example of this
species, but two others have since been olfained : unfortunately
all three specimens are females. Ioth Stimpson and A, Milne-
Edwards note that the chelae of the male are inflated and there is
consequently little doubt that the species belongs to Elamena, sensu
siviclo. As in F. sindensis, the margins ol the carapace are up-
turned and the fromt, or rostrum, bears on its underside a deep
vertical keel, giving it a T-shaped appearance in facial view

The abdomen of the male, according to Baker’s description
and figure, eonsists of five pieces, whereas only four are to be
found in all the males of ather species of Elamena and Triconoplax
that T have seen. From the figure it logks as if only the 3rd and
4th segments were fused in E. triencaia, in place of the sid. 4th
and s5th. A fresh examination of males is desirable.

In the Indian specimens the carapace is proportionately®
broader than in those described by Baker, the breadth being
vecidedly greater than the length. The front, or rostrum is
squarely truncate, not rounded as described by Henderson, De
hind the base of the swollen evestalk there is a small post-ocular
tooth (not shown in Baker's
figure) which is altogether invis-
ible in dorsal view, The chelaof —
the [emale is little stouter than
the walking legs ; the fingers gape

SIighuF when closed and are Fie. 23.—Elcmena truncata

armed on their inner margins (Stimpsan).
wl!;]l minute teeth and short Terminal segment of abidomen of
hairs. The dactvlus in all four female.

pairs of walking legs is triungui-
culate at the apex. The anterior border of the ultimate segment
of the abdomen of the female is strongly sinuous (text-fig. 23).

Alcock examined a single individual of this species, obtained
at the Nicobars. The two additinnal specimens were found at
Port Blair in the Andamans under a block of coral exposed at low
water; the carapace of the larger is 48 mm. in length. When
alive the carapace was brown in colour with four cream-coloured
marks' as described by Stimpson.

There is also in the Imdian Museum a female specimen of
E_truncala, unfortunately with all the I‘Egs missing, received many
vears ago from the Godeffroy Museum under the name /lamena
guoyi. It bears the label ** Samoa and Viti Is.""

The species appears to be one of wide Indo-pacific distribution,
In addition to the above records it is known from the Ceylon coast
(Henderson), the Loo Choo Is. (Stimpson), New Caledonia (A. Milne-

¢ Shown by dotted lines in resi-fig, 22,
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Edwards) and S. Australia (Baker), Lengz's record from Z:Inz.ib{arl
ts erroncoms, the specimens descrifred belonging in all probability
to Desmarest's /. mathaei,

. Elamena sindensis, Alcock,

oo, Bleee e .&‘J-.'.'.'."r':.-.."-.. Alcock, ':lr{.-."r."r.'. Asial. Soc. Jr:;'|'_l.l‘gil‘n'||'1 XX, P 380

ind (xgu2) flwest. Zoof. ! Investipalor,” ph xiv, figr 3. .
This species is still represented in the Indian Museum only
by the specimens described by Alcock [vom Karachi. In addition
to particulars noted by Alecock, it may be mentioned that the
dactylus of the male chela bears a low blunt tooth near the base, the
marazin of both Rneers bieing otherwise finely serrate. The dactylus
of the walking legs is apicallv #riunguiculate. The, abdomen of
the male 1s rather broadly trianpular, its;‘:if‘iﬁ being lightly sinuous,
with the 3rd, 4th and sth somites {used. The terminal seament of
the abdomen of the femdle resembies that of E. truncaia.

% Subgenus Trigonoplax, Milne-Edwards.

1853, Trigonoplax, Milne-Edwards, Anw. Sei. nat., Zool. (3) XX, p. 224,
tgon. Trigenaplax (suby

Sstbgenus of Elamenal, Alcock, Fourn, Asial, Soce Ben-
gal, LXIX, p. 386,

[ agree with Alcock that T'rigomoplax can only he regarded
as a subgenus of Elamena. E. (Trigsonoplax) xavieri, which is des-
cribed below, still further emphasizes the close relation between
the two groups, the inter-antennular septum being a prominent
plate, exactly as in Elamena, s.s.

In the subgenus the carapace is flatter than in Ela nena, with
its margins scarcely at all upturned, and the chelipedes are sjmilar
in the two sexes and not appreciably stouter than the walking
legs. 1In the two species of Elamena that I have seen, the ros-
trum is T-shaped when viewed from in front, owing to the presence
of a large vertical plate on its lower side; this structure, which is
quite distinct from the septum between the bases of the anten-
nules, is either absent in Trigonoplax or is represented by a tooth
situated far behind the anterior margin.

These distinctions are slight and Trigonoplax in course of time
will probably find a place in the synonymy of Flamena. Borra-
daile’s E. gracilis appears from the description and figure to be
intermediate between the two groups here recagnised.

Elamena (Trigonoplax) cimex, Kemp.

1915 Elamena [ Frigonoplax) cimex, Kemp, Mem. fud. Mus., V. 1210,
text-figs. 4, 5. pl. xi1, hg. 3,

The species differs from all related forms in the areolation of
the carapace; the gastric, cardiac and hepatic regions are each

V Lene, Ablandl. Senck. naturf. Ges, Framkfurt, XXVI1I, p- 307, pl. xlviii,
figrs, 15 b (1002).

.
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slightly tumid and are separated by broad and shallow furrows,
In this respect there is perhaply some approach to the®*condition
found in Halicareinus and Rlynchoplox, bat there is no trace of
the finely cut grooves that are conspicuous in those genera. The
tooth on the lower surface of the rostrum, which is welF marked
in £, (17.) xavieri and slightly indicated in /2 (1) unguiformis, is
i this species altogether absent. The dactyli of the walking legs
Bear a series of small teeth and are not apically triunguiculate as
in all other Indian species of Elamena.

Elamena (Trigonoplax) cimex has hitherto been found unf}'
in the Chilka ILakep on the Orissa coast of the Bay of Bengal.
The specimens were dredged in Fresh water, bute-in a situation
subject to great seasonal variation in salinity.

2 P

B oty

e i
I 2qe==tlirme i [?}';l'gu”.;lpfl;.‘-} XOATIOFE, 5[ O,

Elamena (Trigonoplax) xavieri, sp. nov.

The carapace closely resembles that of E. (T.) ctmex in outlina,
but the antero-lateral borders are more strongly arched; its length
is to its breadth as 13 to 12. There are shallow emarginations
opposite the bases of the last two legs. The surface is quite flat,
the regions not being defined in any way, and is altogether devoid
of hairs: the margins are not upturned. The rostrum is a large
triangular plate and is flat above; its margins are slightly convex
and converge regularly from the base to the apex; they are not
parallel at the proximal end asin /2 (7") cimex. On the under side,

-
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near the base, the rostrum bears a sharp forwardly direeted tooth
(text-fig. 24, s

The eyes and a2 small portion of the evestalks extend bevond
the carapace. A small post-ocular tooth may be seen when the
carapace 15 viewed from heneath, but in dorsal view is altogether

. ® invisible. The antennules
are separated at the basg
v a well-defined septum,
much more distinet than
in E. (T.) wiouiformis.
: The epistomeislong, The
= R i e anterior border of the

L e becal cavern is convex
et | ot/ A\ on either sidae of the mid-
= & = -, sile line, In the outer
= 4 maxillipedes the ischium
' is much longer than the
y merus anfl 15 separated
3 from it by a very obligue
fawiena (1) xavieri, sp. won suture. The exosnath
Atiterior part of earapace seey from below. Lears a lone fagellum and
largely overlapped by th o .-.-“:'__; et DArt, thongh
el pped by the ‘_?lldi:llPDC], 15 visible throughout its length,
q::uEl]'m:f.' and rostrum ‘I'T‘i ?“b k'h"h'-, th‘et_r areaoa h:rn:_: e
i - . e merus 13 without teeth and the merus,
carpus and palm are slightly roughened and bear very fine and

i:“?tdmg!y short hairs.  The chela is about four and a half times
As ooag ; R LR ¥ . .
as long as high and the fingers are equal in length with the palm,

Towards dr ATiee e . i

i[::“ .!l'i.li. 1.|1UF apices the fingers are slightly inturned and on the

W;I“ Jé“ of the chela are somewhat hollowed longitudinally.
en the claw is closed the fingers meet throughout their lenzth ;

e -
G, 25,

P . al—FElamenn i ]l’"r-;kp.m‘p{"_ﬂ XAVIErRT, S Nov.
Chela of male, =

each being provided with a series of small recurved teeth extend-
ing from the base to the apex ( text-fig. 26).

The second pair of walking legs is slightly longer than the first
or third, a_'buut two and a third times the length of the carapace ;
the fourth is much the shortest, about one and three quarter times
the length of the carapace. All the segments except the dactvlus
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are roughened like the chelipedes and ave thinly clothed with very
fine hairs. In all four pairs qw merus and carpus endin a stromg
tooth. The dactyli are slender and curved;
the inner margin is densely fringed with hair

and bears near the apex two stout recurved » il
teeth, 'asin E. (T.) ungwiformis (text-fig. 25). . A /-;!!ﬂ|_]|'j‘
. The ultimate segment of the abdomen of | L
the male is triangualar, a little broader than “‘:L__‘_ i

long and with a pair of rather conspicuous . o0,
pits near its base; proximally it is « little Ry spe Do
wider than the equtracted distal end of the pip of dactylus of last
preceding portion. The distal margin of the  walking leg
abhdomen of the female is slightly sinuons, as

in E. (T.) wgutfornes; in E. () cimex it is more convex.

The carapace of a lagze female is g'2 mm. in length; males are
smaller, not exceeding 75 mm, 3

In living speci the carapace is dark brown or slate-
coloured, with pale antero-lateral margins and, as in Fr. lrincala, a
pair of elongated pale blotehes project inwards and forwards from
the bases of the last two pairs of legs.

In general appearance this species bears much resemblance to
E.(T.) cimex: but it is in reality more closely allied to E. (T.) #u-
gniformis. This is clearly shown by the presence of the inter-
antennular septum and the tooth on the lower surface of the
rostrum (both of which are in [act hetter defined than in E. {T.) un-
sueiformis), and it is also evident in the structure of the dactylus ol
the walking legs,

The species is described from three males and three females
abtained in the Mandavi river, opposite the town of Nova Goa mn
Portuguese India. They were dredged at a depth of about 10 feet
on a muddy hottom in places where the current ran swiftly. The
specific gravity of the water in which they were taken was very
low, about rooto (corrected).

In the specific name allusion is made to St. Francis Navier,
whose remains lie interred at Goa, not far from the place where
the specimens were obtained.

The types bear the number 9750/ 10 Zool. Surv. Ind.

Elamena (Trigonoplax) unguiformis, de Haan.

530 Ueypode | Elianieie | g ifors, de Haan, in Siebold's Fapna Fapo-
wice, Crusts, p. 75, pl%xix, Agoag pl H. .

oo, Elameim { Trigonapiax) wanguiforais. Meock, Fowrw, Astat, Soe. Ben-
gal, LXIX, po 357,

tgo7. Firigonoplar wnguiformis, de Man, Trans. Linwg. Soc., Aaol (2 1%,
P 390

wis. Trigeraplax wnguiformds, Parisi, At See. Itaf. Sei. wat., L1V,
p. 2481,

Other refererices are given by Alcock.
This well-known species differs conspicuously from the two
preceding forms in the shape of the carapace, the antero-lateral
L]

.
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borders being proportionately very much longer and guite straight
{texct-fiz. 28}  The rostrum is hollowsd above and bears near the
proximal end of its lower surface a low ridge in place of the tooth
found in [2. (T.) xavieri. The epistome is extremely large, almost
as long as-the external maxillipedes. The fingers of the chelae are

f
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|:!-!.-. v —Flamena :Irl.":::_Il'll..'lll.".llu' i | .'.'.-._;".'r.:':,"nl.' aifs. e |l i."..j:l'l.

Cutline of carapace.

furnished with minute teeth and the dactylus of the walking legs is
triunguiculate. The abdomen of the male is broad at the base and
narrow at the apex, the lateral margins being eoncave; the 3rd, 4th
and 5th segments are fused.

McCulloch ! appears to be right in
regarding his South Australian speci-
mens as i distinct variety of this spe-
cies. In Indian specimens the ros-
trum is not nearly so long, nor the
dactyli of the walking legs so broad as
shown in his illustration. I give here,
for comparison, outline figures of the
carapace and dactylus of the first leg.

The species is not uncommon at Port
Blair in the Andamans, living among
weeds in pure sea water at depths of
2 to 8 fathoms. In life, specimens are
of a dull semitransparent brownish or
greenish tint, without apy conspicuous
markings.

. The species is known from the Gulf

V16, 29.—Elamena (1.} wngni-  of Martaban (Henderson) and from

Jermis, de ”3“?' numerous localities in Japan (de Haan,
Dactylas of fest welking leg. . | otnidag , de Man, Parisi).

b Teigonaplax m.rg;r;;fvrmi's var, fongivostris, McCulloch, Rec. Australion
Mus., V1L p. 50. pk s, fig. 3 (19081,
.

Al
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Elamena fgracilis, Borradaile. - &
1ol Elamena weacilis, Bormadaile, i Gandiner's Faaor, Geae, Malifioe o
Lacendr el T pa OB text-fig, 12 . b

A
i i)
111, .'".'.'.|.':.'..'..'_L'-..'."-'_"_-._ Rathbun, Friris. Ser., Lon

e

o B L N L

L]
= I have seen no specimens of this species and do not know
"whether it should be referred to Flamena, s.5., or ta Trigonoplax.
Judging from the figure the lateral margins of the carapace are up-,
turned ; but the chelae are described as slender and apparentlsy do
not show any sexual differences, There 1s no mention of a vertical
keel on the lower face of the rostrum.

In the form of the carapace [F. gracvilis différs conspicuously
from any Indian species of the genus that I have seen. It was
described by Borradaile from Minikoi and Male Atoll and has
since been recorded by Miss Rathbun from Coetivy.

-




NMI. ON THE OCCURRENCE OF IRIDOCYTES
IN: THE LABVA OF MICROHYLA ORNATA,
BOUL.

By C. R. Naravax Rao, M:A., L.T., Universilv of Mysore,

o

| -:'.-.'Lf':.':'l-'.".il X -
. {Plale XI).
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INTRODUCTIONS

There are some znod observations recorded as regards the
colour of batrachian larvae in life, but in most cases the descriptions
refer to preserved specimens. Such descriptions must necessarily
differ, for the material sent to leading authorities for examination
generally arrives in a state in which the colour is somewhat differ-
ent from what occurs in living forms, the usual methods of preser-
vation, either in alcohol or formalin, greatly affecting the pig-
ments. Moreover, the colouration of specimens of the same species
of batrachian is not uniform as a rule, inasmuch as it depends in
a great measure on the character of the surroundings from which
thev are taken and the conditions under which they live. For
example, if the olive green tadpoles of the genus Rana or Rhaco-
phorus should be transferred, from the green weeds amidst which
they live, to a more exposed area of another pond, they turn grey ;
and if the same larvae should be retransferred to a third pond
with a black clayey bottom, they become brown. Similarly
dearth or abundance of food will greatly influence the colour.
Starvation nearly causes the absorption of the vellow pigments
with the consequence that the melanin chromatophores show
through to some extent, the tadpole looking more or less darker.
On the other hand, generous feeding favours the deposit of more
than one kind of lipochrome pigment, and accordingly the larvae
appear beautiful with a variety of colours.

The tadpole of M. ornata has been deseribed by Capt. 5. Flower
(Proc. Zool. Soc, London, 1899, p. goz), and there is a short nete
on the same subject by Mr. H. 8, Fergusoun { Journ. Bombay Nat.
Hist. Soc., XV, p. 506). No allusion is made by either of these
writers to the occurrence of the bright metallic dorsal band or the
silver brilliancy on the sides of this beautiful tadpole. It is per-
haps worthy ‘of mention that this tadpole and its congener
that of M. rubra are probably most singular in the possession at
once of golden and silvery brilliance, of all the Anuran larvae that

have been studied up till now.
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The scope of this paper is to record the results of the investi-
gations colfmenced with a view to dfscover the nature of the sub-
stance which produoces this interesting phenomenon, which has also
been observed in fishes, and further to trace the relation of it to
the othel histological elements. Incidentally, reference will he
made to the colourin® matter of other tadpoles, chiefly Indian
forms known to me,—in all those particulars in which they ape
proach the general scheme of pigmentation occurring in the two
species of Microliyla which form the subject of this paper. The
literature reflerring to this section of the paper is given helow in a
foot-note, ! -

The head of the tadpole of M. ornata, which is nearly two-
thirds of the size of the body, is perfectly transparent, but this is
not so in M. rulr Jehind the eves, in the former #pecies, there
is a characteristic diamond-shaped blackemark just above the cra-
ninm, Usually a vellow dine runs fore and aft of thiz mark hehind
which is a glandular area. Owver the vertebral column is the char-
acteristic golden streak which mav also extend in front over
the diamond-shaped mark already referred to., Sometimes the
lungs show through the transparent skin on either side of the verte-
bral band ; more often, however, the skin may be vellowish green.
The sides and ventral surface of the abdomen glitter with silvery
brightness, while the throat is colourless. The ventral lobe of the
tail is more or less pale copper coloured. When the dorsal metallic
streak is absent, due to absorption, the underlying black band can
then be seen.

The other Engystomatid larvae known to me are uninteresting
in regard to their colouration. The tadpole of one species of
Kaloula (K. riangularis) is absolutely transparent without anv
colour markings except on the head; and another (K. varicoata)
has a transparent head, but the body and tail are blotched, be-
sides two blue spots in the region of the groin  The tadpoles of
K. pulchra, K. obseura, and Cacopus svstoma are densely pigmented.

The points of interest that call for remark, in regard to the
colouration of the larvae of the Ranid family, are the accurrence
of bright orange red in the posterior third of the tail in
R. breviceps and Rhacophorus maculaius* which as metamorphosis

I For an account of the colouration of Indian tadpoles the following Literatury,
though not complete, may be consulted -

Annandale, Rec. fnd, Mus., V1L poo2r {1g12).

Boulenger, Awn. Mus, Gewowa, (2) V. p. 420 (1887-88): Prac. Zeol, Noe,

Lawmdon, 1803, pp. 520-527.

Flower, Proe. Zool. Soe. London, 1806, p. g and 1804, PP S0z, g0z,

Anderson, Proc. Zool. Soc. London, 1805, p. 66

Butler, Fourn Bonbay Nat, Hist. Soc., XL’, P 103, 387 {1g03-g)

Ferguson, Fourn. Bombay Nat, Hisi. Soc., XV, e R T e

Narayan Rao, Ree. fnd. Mus., X, p- 205 (1014 : X1, pp. 31, 340 110135

Boulenger, Proc. Zoal. Soc, Lomdan, 181, PP OuG-007, mentions the occe-
rence of metallic dots in the larvae of Rane erpalis and R feant ot it

* Flawer, in his account of the tadpole of the Malay race of this specics. di-

scribes the colour as pinkish ( Proe, Zool. Sor, Londn, 1Ry, ool
.
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progresses is changed into intense black. The ventral surface of
all these larvae is dead chalkysvhite, more or less speckled on the
throat and the sides. On the dorsal surface one meets with every
shade of colouration, ranging from brigcht yellow to dask brown,

with or without spots. A few exceptions Jnay be cited to 1|u-
prevailing scheme of colouration  For instatice, the perfectly grey

larvae of Rh. plurostictus, which bear numerous round black spots,
and are perhaps the biggest tadpoles yet discovered in Indija.
The vellow dorsal streak of the larvae of K, breviceps and R, figriaa
is only a premature appearance of an adult character, and the
round red spots on the back and thighs of the same tadpoles are
mainly larval features. In afewcases like R, alticollr and K. licbivii
the tail may be diversified by ocglli or vertical bars,

The tadpoles of Bufe are all uniformally brown. Oceasionally
there are metallic dots on*the dorsal surface, the ventral side being
dirty white as in B. microtvinpanin .

After this briefl survey, it need only be mentioned that the
outstanding character of the larvae of M. ernata and M. vubra is,
the possession of metallic bands and surfaces which make the
colouration as a whole markedly striking.

B1OLOGICAL SIGNIFICANCE.

The larvae of M. ornala and M. rubra float on the surface
in comparatively large shoals chiefly in the middle of the pond.
In the aguarium the same habits are exhibited by these tad-
poles,

Other tadpoles of the Ranid group, which I have reared and
kept under observation, are unable to i1emain at the surface for
any length of time being without the provision of a special struc-
ture like a float, as in Megalophrys montana. ‘The ability to remain
at the surface throughout metamorphosis is a feature that has some
structural bearing. When the animal remains stationary at
the top it is really occupying a plane of least effort, which it can
do only when the body is for the time being lighter than the water,
bulk for bulk. The gill chambers of the larvae of the two species
of Microhivla possess large cavities filled with air, which can be
easily seen through the transparent skin. These air spaces account
for the enormous size of the cephalic region. On pressing the bulg-
ing portion of the throat, large bubhles of air may be driven out
through the spiracle. An examination of the transverse and longi-
tudinal sections,of the larvae reveal these air cavities, situated
between the first and the second and the second and the third gill
arches on each side of the pharynx. This structural peculiarity,
absent in the Ranid group (as revealed by sections), which bears
some resemblance to the secondary air sacs of Clarias, accounts

! ln my experience the dimensions quoted by Anderson for &, eyanoplilvefes
{Proc: Zool. Sove. London, 1803, e 6001 are not ol the normal [.,u:l.]:q,-_\Iq_1 I metse-
morphosis, however, is hindercd through any cavse the larvse dn.-un stich & sisc.,
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for the floating habit of the tadpole and like the fish it blows out
a few bubbles of air through the n®uth or the spiracle before sink-
ing to the bottom.

White floating, the tadpole must be peculiarly exposed to at-
tacks from enemies who may have some difficulty in hunting for
other forms whith lead a concealed mode of life. It is ohvious
that unless there is some special provision which to a greater or
less extent secures imununity, the larvae of Microlivla will utterly
perish.

Observation shows that in the aquarium these larvae are avoid-
ed by both fish and snakes, like Clarias, Saccobranchus, Ophio-
cephalons and Tropidonoties, and in ponds ducks and geese also do
not touch them. They, however, greedily seize and devour other
amphibian larvae. Reference has already been made to the oc-
currence of a cephalic gland and it 15 clear that the offensive
matter, by which the lar'vae are protected, is situated in this gland.
When a seraping from this gland was introduced into the conjune-
.tiva of a dog, the evé was kept closed and at the same time it
became blood-shiot with a watery discharge. If an entire larva
be placed in the mouth, nothing will induce the dog to swallow
it : those of Rana are, however, swallowed. The fish Opiocepha-
lis was tried. Forcible [eeding of the fish was found to be futile,
for as oiten as the larvae were introduced inte the mouth, they
were: thrown out with considerable force. The secretion is acid in
reaction, as may be tested with blue litmus paper. The coloura-
tion may have a warning effect,

THE CorLour ELEMEXTS.

For convenience of treatment, the colour elements of the
larvae of M. ornala may be considered under the following heads:—

1. Black chromatophores of the melanin group.

. Coloured pigments of the lipochrome group.

. Iridocytes which are guanin crystals, occurring chiefly in
the form of plates.

. Argenteum or reflecting tissue, on the sides and the ventral

regions of the abdomen,

3
4

The first two elements combine in various proportions or in-
dividually produce the several colours referred to already in the
foregoing paragraphs, while the latter elements account for the
metallic brilliance The dead chalky white on the ventral surface
of Ranid larvae is due to the argenteun being impregnated more
or less with calcium, the compound thus produced being known
as guaninkalk.

1. Brack CHROMATOPHORES.
These elements occur in chiefly two forms, as mere dots and

as dendritic structures. The former are confined to regions that
are more or less transparent, such as the head and the caudal
-
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membranes, while the latter arg aggregated on the dorsgl surface..
A third vnrnet} —tlhe stellate ty ﬁc—*u.mumn for the dark pigmen-
tation of the peritoneum,

2. CoOLourReDn PreMmixm

* The true chromatophores which give colour to the skin are

either vellow or orange and the duflu._ of colouration depends on
two factors. Firstly tlu: number of coloured chromatophores pre-
sent and the manner of their distribution, and secondly the extent
to which they are diluted by the I:Eau:]: chromatophores, The
lipochrome pigment occurs in the form of scales or minute granules,
the latter when present give the afiect of colour suffusion. Only
very fine graifules of chiromatophores pro ||.!l.| the blue and orange,
such as occur in K. variegale and R, & eps, md in the velloy
and scarlet red spots found in R socs .rr’. s and R. figrina res-
pectively only large scaly ui:1‘m11utu|‘:lu=|u.-.~'- are met with, Green
is simply the effect of the fusion of vellow ahd black, while purple _
or brown is caused by mixing red and black in various propor-
tions. As will be shown in subsequent paragraphs, orange red
is simply intensified vellow and is not a separate pigment at
all.

3. IRIDOCYTES,

As has been stated already, the bright metallic band in the
mid-dorsal line is formed by an opaque plate of iridocytes. Each
1s scalv and is irregular in outline, and when numbers of them
form a thick band, they acquire strongly reflecting powers. The
band is sunk in a groove in the spinal region covered over by the
dermal tissue and bounded laterally by the nine pairs of dorsal
muscles. Where this band occurs, the melanin chromatophores
are absent. Iridocvtes occur in the iris, the peritoneum, the

Jungs and subcutaneous tissue of the tail membranes, They are

absent from the skin,

In two important respects the iridocytes of the batrachian
larvae differ from those of fishes. In the first place they are
irregular in outline, and are formed of minute spherical granules,
The chief characters of these bodies in fishes are that they are regu-
lar, laminated structures with a clear nuclear spot, with divisions
showing common origin, In the second place the crystals are
most unstable in the tadpoles, falling almost to powder on removal
from the subcutaneous setting : whereas in fishes they occur in
the majority of cases in the skin and the crystals can be easily
examined.

The iridescent phenomenon caused by this dorsal band in the
Microhyla larva is simply the efiect of light being reflected from
the numerous surfaces and sides of these crystalline structures.
But the golden colour is, however, due to a thin layer of yellow
lipochrome spread over this band, and the occurrence of similar
pigment produces the coppery hue of the tail lobes. £
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The argenteum is a thick, opaque, continuous layer of reflect-
ing subgutaneous tissue in which the iridocytes no longer retain
their individual character but are broken up so minutely that it
is by no means*possible to make out any definite structure with
the microscope. This layer is covered over hy the transparent
epidermis which here is singularly free from all chromatophores,
The silver brilliance of the argenteum is 3imply due to the
powdering of the iridocyvtes which are thickly impregnated into the
subcutaneous tissue; the same cause accounts for all absence of
iridescence in*this region. Thus the abdominal wall has a bright
stlver lustre on the outer surface and a spangle-like appearance on
the peritoneal wall. As has been said already, the*pericardium—
the parietal laver—is also an arzenteunt and the visceral laver bears
only chromatophores. «

The only organs that contain iridocvtes and black chromato-
phores are the lungs;sall the other organs are perfectly devoid of
them. The occurrence of argenteum in the air-bladder of fishes
has been noticed, and the homology of the lungs of air-breathing
Craniates with the air-bladder of fishes here receives fresh corrobora-
tion from the chemical side.

ReEraTioNn or CoLovur axD HisToLOGICAL ELEMENTS.

It is not possible to demonstrate the presence of connective
tissue corpuscles in the dernus or epidermis of grown tadpoles,
though gold chloride staining of the skin of very young tadpoles
sometimes reveals the presence of afewcorpuscles. The chromato-
phores occur in between the epidermal cells, and their cellular
origin can be explained on the hypothesis that after formation in
the deeper tissues they migrate bodily to the surface region. In
sections of the skin two kinds of dots are noticeable, the smaller
ones belong to the granular chiromatophores and the larger ones
represent the cut ends of the dendritic forms.

The coloured elements are absent from these sections and
stained preparations, for they are most susceptible to the action
of even mild solvents like rectified spirit. In the fresh specimens,
the scale-like coloured chromatophores lie partly in the dermis and
partly below, only a few occurring in the epidermis, Ewven in
regard to them, their connective tissue origin can only be inferen- .
Lially cathered. ,

The iridocytes are v mm. ¢ situw, while the coloured chro-
matophores are  mm. and the granules of the former are less
than rop.  The spinal groove in which the metallic band lies is
quite open in young specimens ; the epidermal tissue growing over
as metamorphosis advances, [f the iridocytes from these young
specimens are examined, under a high power of the microscope,
their cellular origin can be made out. It is probable that when o
they leave their place of origin, they become lightly held together

L]
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by some organic matrix, too feeble, however, to bind them together
when mounted “ . E
The argenteum is so opague and dense that the nature of the
relation of the reflecting particles and histological elements of the
subeutaneous tissue cannotl be made out, .
-

[ ]
TIME OF APPEARANCE OF CoLour ELEMENTS.

Such of the batrachian anuran larvae as are known to me are

= either dark or brown at the time of hatching, and the formation of

coloured chromatophores is not complete till after the larvae come

under the influence of sunlight. The time of appearance of colour

varies in different families, mainly depending 1_1i1u11'111<: environ-
mental eircumstances under which.development progresses.

In Microffvia ornala the large cephalic region remains trans-
parent throughout the mefamorphosis, and the diamond-shaped
mark appears as soon as the larvae adopt hubits of floating on the
surface of the water, when they measure about 1o to 12 mm. The
other characters, such as the metallic band afid the reflecting sur-
faces, gradually emerge into view as the tadpole increases in size (16
to I8 mm.). Itmay bementioned that at this stage the peritoneum
bears more numerouns iridocvtes than at later stages, so much so

-~ that they form a continuous metallic surface over a dark back-
ground formed by the melanin chromatophores. Perhaps the most
important feature in the development of the argenteum at this stage
is the fact that when a piece of fresh subeutaneous tissue is exam-
ined under the microscope, before it has become too opaque for
such treatment, two kinds of metal elements can be noticed. The
larger crystals are fairlv regular in their outline, unlike those of
the mid-dorsal band, and the smaller ones are irregular. As no
hroken pieces of these larger plates have vet been examined, the
view that they contribute towards the formation of the argenteum
is only tentatively put forward. When the tadpoles develop the
front limbs, the dorsal golden streak and the argenteum are ab-
sorbed and the normal colouration of the adult begins to appear.

&

Tre CHEMISTRY OF IRIDOCYTES AND ARGENTEUM.

In the sixties, Barreswil! and Voit® demonstrated the pre
sence of guanin in the reflecting tissues and the air-bladder of
fishes, and about 1845 this substance was isolated by Bodo Unger
from guano. Some time later, Ewald and Kriikenberg?® found
the occurrence of,this substance in reptiles and amphibians as®
well, and their investigations go to show that the dead chalky
white found on the ventral surface of the adult members of the
Ranid family is really caused by a lime compound of guanin, which

| Campites Rendos, LI, p. 2305 1861 (Phil. Traws, Rov, Soc. Londen,
CLXNXIV v, p. 781; 13093). :
2 Zeitsch. foowiss. ool XN (Pl Traus., p. 732},
o Zeitschr. fo Bielegie, XIX, po 12 1883 (Plal. Traus., p. 7850
-
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they called * Guaninkalk.” " About 1893 Cunningham and Mac-
*Munn,' a% a result of extensive opservations on fishes, established
the fact that the iridescent effect produced in the skin of all fishes
is due to the presence of iridoeytes, and the silver brilliancy is
caused by the reflecting tissue, —the argentewm, Ouanin is the
chemical substasce present in both these structures.

It may be mentioned that guanin in the tissues of the body,is
the end product of the metabolic activity of the organism, and the
utilisation of this waste matter for certain ;-|'\ l.l;'ln ical ends 1= a
E_ll'.l'lll. of wide-spread oceurrence in animals, i 3 ieen =aid
the foreroing paragraphs, the presence of cuaninkalk and its chemi-

cal nature have alrea

been worked out in the skin of adult
hatrachians, but so far L]u oceurrence of the iridocytes and arzen-
teum has not been determined %either in the adult.or the larvae.
On chiemical analysis of these substances it is established that they
are guanin compounds igentical with those worked out in the fishes,
and the course of the chemical -'.u||1|1'f'_1.' adopted lor such a deter-
mination may tow be,proceeded with. [ must mention here that
in 2111 wt-qu--: of -En- worl

: T have vecewved considerahile help from my

llu. tissues were thorouzhiv washed in distilled water till all
albuminous matter was removed and then solutions of iridocytes
and argentenm were obtained in nitric and hydrochloric acids.

E A cuantity of nitric acid solution was evapaorated in a
watch glass ovir a hot air bath. The residue formed is a vellow
sithstance (zuanin nitrate) swhich turned red on the addition of
caustic potash. 'This is Barreswil’s reaction,

IT. A quantity of hvdrochlorie acid selution was evaporated
similarly and the residue was treated with strong nitric acid, A
vellow compound is obtained bv reheating the solution to dryness
which on the addition of caustic soda 1.LI1H.1'<] red, and purple on
heating. This is Cunningham and MacMunn’s test.

III. If to the vellow compound (nitrate of guanin), obtained
in the first two cases, ammonia 15 added and hmhd the same
colour changes are noticed. This test is given in Watt's chemical
dictionary (p. 656).

It may be mentioned here that there is essentially no differ-
ence between Barreswil, Cunningham and MacMunn and Watt's
reactions. In all the three cases the neatralising agent, a base, is
added to the nitrate of guanin which on heating becomes purple,

IV. If silver nitrate is added to the nitrate of cuanin a red-
flish-brown precipitate results, which on heating furns purple,

V. Potassium chromate gives an orange red precipitate on
the addition of the nitrate of guanin [Watt).

VI. Potassium ferricvanide yields a brown precipitate with
the same substance (Watt).

VII. Concentrated picric acid gives a bright red solution when
treated with nitrate of guanm mwtn

bPhrl. Trirns. HU‘F- Soo, Landon, CLXXXILY i, p. ;'I":_I. {'Iﬂﬁl.ﬂ.-
-

gz
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VIIT. Hydrochloric acid selution of guanin on heating turns
red and the guanin livdrochlorigle—the ash obtained aifer boiling
—is slightly reddish, which treated as in experiments V. VI and
VII gives similar reactions.

IX. Fotassium permanganate solution treated witht nitrate
of "'“'1“”1 with a touch of caustic soda. J]h-"" remt solution (ercen
L‘Iu'llll" due to the formation of K.Mno,) on heating gives an albu-
minous floceulent red precipitate {nx}.'_x_;u wmin) which is insoluble
in water, rectified spirit and wealk acids (Watt).

N. The same reactions are obtained with the hydrochlonc
acid solution of guanin,

If any of these precipitates obtained with silves nitrate in the
above experiments should be treated with oxyeguanin obtained in
expernment X, the silver chloride is precipitated in the form of a
white stuff, . i

The iridocytes are insolable in water, ether, chloroform, gly
cerine ! ‘and acetic acid, but soluble both in acids (Nitric, Hydro-
chloric and Sulphuric) and bases [i_:_;u caustic potash, soda an
ammonia. Formalin and .Lh;ahr-‘. are 1.-4. solvents,

With the alkaline (NaQH) ition of iridocyvies and arzen-
teum the following additional
tained,

XI. The solution was treated with sirong picric acid and
boiled for a few minutes. The whole turned into orange red on
being allowed to stand for 18 hours. "

XIT. With potassiom permanganate solution the usual green
reaction results. On boiling, the red flocculent precipitate is ob-
tained even without the addition of any acid.

XIII. To the alkaline solution of iridocytes, potassium ferri-
cvanide (K. fe(CN),) was added and boiled for about 15 minutes.
Silver nitrate being added gives a white precipitate. Reboiled the
precipitate is transformed into bright red.

XIV. NaOH solution of 1t1:lc:u*-.u- (C.H,N,0) on boiling slow-
Iy turns reddish and the addition of another base like NH. and
reboiling turns the red into purple.

XV. A white ash is deposited on the sides of the test tube
when the above solution (KOH or NaOH C.H.N,0) is boiled to
dryness. The calcified substance is refractory to concentrated
acids and aqua regia; it dissolves, however, on heating, setting up
a vigorous chemical action.

The uext point which is worthy of notice is the fact that
calcium in any form is absent from the argenteum of the larvae df
M. ornata and M. rubra which has therefore nothing to do with the
guaninkalk of Ewald and Krikenberg. Solutions of the subcuta-
neous tissue from the abdominal surface of the Ranid larvae react
to the calcium tests and the dead white of the skin is due to
guaninkalk in these cases. Guanin is silvery white, and the zolden

ind properties were ob-

P Iridocytes mounted in glycerine broke up and crystals were fonnd at the

end of a fortnight.
.
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brightness of the mid-dorsal streak is caused by a laver of yellow
fipochrom® superimposed over the egvstals,  On the removal of the
colouring matter by alcohol or glveering, the band is transformed
into a silver brillianey. The following erystals were obtained and
examined :

1. Strong salution of iridoeytes and argenteum of the tadpole
in hydrochlorie acid, on being boiled, is precipitated in the form
of delicate pointed needles, which on standing unite to form irregu-
lar plates. These are not hvgroscopic (fiz. 3).

* 2 Mitric acid solution rives broad plate-like erystals, some-
what prismatic, truncated at both ends, Thew arrange themselves
in pectinate greups while hot, and break into spherical granules
on cooling (fig, 4).

3. Sulphuric acid solution, ‘which chars on boiking, produce
hlunt delicate needles that arebent in parsdlel rows. Thev straighten
on cooling (fig, 2} .

4. In caustic soda iridoevtes crystallise in the form of pyra-
midal needles, often aggregated in wisps. The crystals are hygro-
“copic (Ag. 1).
rdrochloric solution of argentenm treated with MGCL,
and wprecipitated gives three forms of crystals :—(1) Long silky
fitires: long spindle-shaped pointed or blunt needles (aggregations of
the first) ; (2) small delicate needles arranged in the [orm of brushes,
and (3) smaller needles either isolated or forming rounded plates.
The crystals are not hygroscopic (fig. 5).

6. Ii ZNCL, should he substituted for MGCL, in the above,
the erystalline forms are rounded with jagged edges. They decom-
pose into very delicate vellow needles (fg. 6).

7. Hydrochloric acid solution of iridocytes treated with
strong picric acid will yield tall eylindrical coloured crystals trun-
cated at both ends. They are hygroscopic (fig. 7).

8. 1 nitric acid solution is used instead of hvdrochlorie acid
in the above, radiating coloured plates more or less oblong are ob-
tained. They are also hygroscopic (fig. 8).

g. The silver derivative of oxyguanin also crystallises in the
form of short delicate needles. They arrange themselves like
wheels with a number of spoke-like structures radiating from the
centre and very minute concentric circles. Between any two of
such aggregations the silver oxide, which is also formed, is deposited.
The crystals are hygroscopic and unstable (fig. g).

There is only one primary form of crystals of iridocytes
afld argenteum obtained from all these sourcgs which, under
the influence of difierent substances, assumes widely divergent
shapes.

The lipochromes are easily soluble in alcohol and solutions of
vellow and red pigments were emploved for wave length measure-
ments of the absorption band with negative results. It is possible
that the red in the tail of the forms mentioned above and other
larvae is only a concentrated form of the yellow pigment. Asa
solution of any degree of concentration could not Le obtained of

11
9. LY
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the blue of K. variecafa nothipz can be said about the absorption
band of this pigment. L

SYNTHESIS OF [RIDOCYTES AND ARGENTEUM,

The iridocytes are most unstable and age easily affected and a
few observations made in the aquarivm may be Bere set forth.

1. If light should be absolutely cut off from the specimens,
the iridocytes are absorbed in about 4 or 5 days but not the argen-
tenm, ‘)

2. Starvation produces the same effect, and the time (4 or 5
days) depends on tle condition of the larva previous to the com-
mencement of the experiment, i

3. Exposure to sunlight and liberal feeding produce two
effects. 'The larvae become absolutely transparent, head and body
included, and the metall® dorsal band extends over the cranium,
at the same time becom most brilliant?

4. 1f specimens used in experiments (1) and (2) are restored
to normal conditions, the water (preferably tank water being used)
in the aquarium being renewed every day, nearly yo per centof them
acquire the dorsal band, appearing first in the anterior region of

the vertebral colummn.
SUMMARY.

The leading facts discussed in this paper may be now sum-
marised.

The first set of facts relate to the floating habits of the larvae
of M. ornata and M. rubra co-related with the presence of air-cham-
bers between the branchial plates, which function more or less as
hydrostatic organs. The danger of exposure to the attacks of
enemies incidental to such habits is warded off by the presence of
an acid offensive matter in the cephalic gland. This eircumstance
is probably advertised by the bright colouration.

The second set of facts deal with the unique occurrence of
iridocvtes and argenteum in the same larvae. Both from the mor-
phological and evolutionary points of view the presence of irido-
cytes and black chromatophores on the lungs and peritoneum is
full of significance, for their occurrence in the air-bladder of fishes
and the peritoneum of embryonic fishes has been reported. Itis
established that the iridocytes of the mid-dorsal band, and the
ventral argenteum of the subcutaneous tissue on the sides and the
ventral surface of the abdomen of these tadpoles, are entirely free
from calcium im any form, and, while both are in some respect
identical with those of fishes, are entirely different from the Gua-
ninkelk of Ewald and Kriikenberg. The substance composing
the iridocytes occurs in the form of irregular plates consisting of
spherical granules, identical with those obtained by the breaking
down of the guanin nitrate crystals, while the argenteum is a
dense opaque reflecting subcutaneous tissue in which no structure
can be made out. ‘The dead chalky white on the ventral surface
of the larvae of the genus Rana is due to guaninkalk.
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+  The yellow and red lipochromes occurring in the tadpoles are
not essentially different, though aYcoholic solutions of them may
appear quite separate,

Likesthe black chromatophores, the coloured ones are modi-
fications of special cognective tissue eells in which the pigments
are deposited.  Cells which have undergone such a change appear
sealy and if the scale should break, as sometimes happens in tlie
course of preparing tissues for mounting, the pigment occurs in
the form of granules. Such a process imust naturally take place in
the subeutancous tissues. Similatly the eells which develop gua-
nin granules in the protoplasmic contents hecome transformed
into iridocytes. They are casily marked off from the other tissue
cells by iheir shape,—more or dess flask-like, and the fact that
they are not stained. As :_wtamnrp]mam progresses, large amoe-
[ﬂnt{_snnLe their 1]1]1L*:Lra11ﬂ- wherevef iridocvtes and ¢ argenteum
aceur Gz, 13).

.



XVII. NOTES ON CRUSTACEA. DECAFPODA
3 IN THE INDIAN MUSEUM.

XI. ATYIDAE OF THE GENUS PARATYA (=XIPHOCARIDING).

By SrAxrey Ksur, B. 4., Superintendent,
Zoological Survey of India. °
-

Bouviet has shown that the West Indian Xiphocaris elongata
(Guérin) differs in several'important structural characters from the
species, previously referred to the same génus, found in Fastern Asia,
Australia and New Zealand and has proposed for the latter the
generic name Xiphocaridina. But Miers fn 1832, when recording
certain Japanese Atyids as dévephyra? compressa, noted that the
species was probably to be distinguished generically from Brito-
Capello’s Atyaéphyra by the presence of exopods on all five
thoracic legs'; and he suggested for the Japanese form the generic
name Paralya. There can be no doubt that Miers' specimens are
generically identical with those on which Bouvier based his Xipho-
caridina with the result that the latter name, by far the more ap-
propriate of the two, must lapse,

Genus Paratya, Miers.

1808, Adpepliyra, von Marens, Areh. f. Naturgesch, XXXIV, p. 51 (in part :
not Atyadplhyra, Brito-Capello),

1580, Miersia, Kingsley, Proe. Adcad. Ser. Philadelphin, 1870, p. 416 (in
part ).t

1882, Paratya, Miers, Adwi, Mag. Nat. Hist. (5) IX, p. 104

1895, Xiphocaris, Ortmann. Proc. Acad. Sef. Philadelpiiia, 1894, p. 400 (in
part}.

1905, Xiphocaris, Bouvier, Adun. Sei. Frunce Belgigue, XXXIX, p. 60 (in
peirt).

tgogy. Niplocariding, Bouvier, Comptes Rendus dcad. Sei., Paris, p. 1720,

tora. Nephocaridina, Kemp, Ree, fud. Musz., VI, p. 113,

Only two species which can be referred to the genus Paralya
have hitherto been recognised, viz. Paratya compressa (de Haan),
described from Japan and since recorded from Korea, Flores, Adis-
tralia and Norfolk I. and P. curvirostris (Heller) from New Zea-
land, Chatham I. and Upper Assam.

! Miers was evidently unaware that von Martens in 1872 (Arch. £. Natuy-
gesel,, XXXVIIL i, p. 130) had founded the genus Xiphoearis on this very
character, Xiplocaris, however, was based on specimens from the West Indies
and, as Bouvier has shown, 15 distinguished from the Pacific genus by the greater
number of branchiae and other important characters,

T The type of this genus s Risso's Ephyra pelagica, probably a Hoplophorid.
-
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In the collection receutly made by Dr. Annandale in the ar
st thereeare series of P, compragsa [rom several localities in
JTapan. On examination, the specimens were found to fall into
two well-marvked races, one inhabiting the north-eastern portions
of the main island, while the other is apparently restricted to the
south-western pagts, she upper limit of its distribution being
Lake Biwa and its vicinity. This rather unexpected discovery led
me to make an examination of all the Paralya preserved in the In-
dian Museum, and T find as a result that there has bheen a great
dedl of misapprehension regarding the taxonomy and distribution
of the species. The Indian Museumn is fortunately well supplied
with material: dncluding Dr. Annandale’s collection, specimens
are available from seven localities in Japan, [rom Sydney in New
South Wales, from ILake Torrend in 3. Australia (as well as a
sample from ** 5. Australian *waters "), Jrom both east and west
sides of Norfolk 1., [rom {wo localities in New Zealand and from
two in Upper Assam

Examination of this extensive material leads me to conclude
(i) that the true Paralva compressa is restricted to Japan, possibly

extending into Korca; in the main island of the former country el
it is represented by two well-marked races; (ii) that the Auns- L\-
tralian form is to be distingusihed specifically {rom the Japanese
and is represented in Norfolk I. by a race which differs from it in
characters of at least subspecific value; and (iii) that the form
recorded from New Zealand and Upper Assam is distinet from any
of the others.

The five forms examined may be distinguished by the follow-

ing characteristics :—

Eey to the species and subspecies of Parafya,
I. P and sth peracopods, in botly sexes,
as dactylus, ! daciylus ol
«.* the number very rarely
¢t R jpropodus of 3rd and gth pairs ex-
anded disudly inomale, the ditated ot ke besiring
numerois spines
A Rostram with o6 10 235 dor=al teeth 3 hindmos
= tooth  situated on chrapace o immediately
-Ih-"l ¢ orbial sotch o LR PR
(el Hiian ',
B. Bastrum with 7 1o 18 dorsal weth; prosingd
part of rosteum unarmed, no tooth on carapac
ar abovs |-I'1|-||_;:! nolelh o IJ'. CORMEpFessa
= subsp. e,
- nov,

LI, Propodus ot ged and sth peracopods, in females,
miere than thres timoes as |-l||_:_:_ a= dac l_'.'||.]- dacivius
ol =rd g usaally with G1o 13 -|.im_-- the nun b
ecci=wnilly rising, in males only, 1o 18

I'he extrome iuJI_L;IfI ol the clag £y =, tirmmral -|1'||u- i laeled,
! Including the terminal sping.
3 The character is also valid for miles of P8 oanesfradiensis and s -.|||!|n.|:'|| Uil
wiles of £ curnivasties the proportion cocasionally Ealle as low as 2:5.
-
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v Upper border of rostoum with 1ot 17 ircege
Lawls :E:-.lu.--._-u,l teeth, hilll\il];: at least  thees . z
o u I
distinet groups ;. profodus of jrd and gih legs
1.'1|:|.;I1|.||'|.|. i“'-l.|||'. £ |||.|||_-. the dilated |'h..llli|'lf'|

bering numerons spines 5 4, crerrirastris
* fHell
B Upper border of rostrum: with. (g o 32 weth,
forming an uninterrupted sevies; 3rd Tined sth
legrs of male not modifizd.
L. l'.'al']'r.j-. il 1=t -|~._-|_||,'-.||_-.,_u|- Lwice oF Mo
than twice as long-as hroadd : propodus
t sth poracopods less than foar times ’
HE LIII:,_; ci= l.|:|l.'1_'.'|.l'~; |J.'|1"._'.'|'. (23] _:.I'l.l andd
sth | copads at least three tumes a-
long as broad) daciylus of ged  per-
pod with g 1o 13 Spines __. Foatnestraliensis,
Afre Ny
™ Sl Al d 1=l '_'-':-:'l.'-. Liviery Ly
as long as hreoad ; -;l'. pe
£ il leastan 5, iore than
four times as long tus ; dactyli
il T.Ill. ..I!l.l 1L s Jess than
I|1l'|.-. tl i tlactylus
of 3rd |l.'- = oy .'-l.':'!}' i -
a..;t 11 =h i P.oansrraliensts,

subsp,

[

It is pmhahln that the size of 1:'
criterion in specific and '\l..l'l'\['l-\.l. A erentiation ; but unfortn
nately the collection contains oviger females only of P. enrpivos
tris and of P. contpressa subsp. diprovise,

It will be noticed that in three of the five recognised forms
the third and fourth peracopods of the male are modified, the
propodus being conspicuously dilated towards its distal end and
armed on the posterior margin of the expanded part with a great
number of sliort spines, WVerv similar sexual differences are met
with in Afyaéphyra, a genus that has a ecircum-Mediterranean
distribution and is also one of the more primitive genera of the
familv. In males of Afvaéphivea desimaresti, as Barrois has shown !
the third and fourth leégs are modified on precisely the same lines
as in Paralva; but, strangely enough, the segment concerned
not the propodus, but the merus. s

That sexual modifications of the third and fourth legs should
be entirely absent in the forms of Parafya from Australia and
Norfolk 1. is very curious, Males are unfortunately scarce in
my material from these localities and examination of further speci-
mens is therefore desirable. In no case, however, have I fougd
the slightest trace of modification, though the character is well
marked in much smaller specimens from Japan.

Calman® has noticed sexual differences in the length of the
spines on the third and fourth legs in Limnocaridina similis and .
socttes from Lake Tanganyika, while in other spccseq of the same

s will afford a valuable

I htdmhu" all-spines, Loaly termmnal aned lateral,
* Barrois, Rev. Hrol. Novd. France, V i peLay, B d iHg
+Calman, Proe. Zoul. Soe. London, I:)Hh. P 163
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genus no such distinction was to be found, It seems probable,
therefore, $hat in this genus, as in {"f;fm!j.rfr, the existence of sexual
modifications in the thoracic legs is a specific character. 1In Xipho-
caris, the most primitive of all the Atyidae, these sexual differ-
ences do fot exist.!

Bouvier,* in his agcount of the races of Atyaephyra desmaresti,
found that distinctive characters were afforded by the structure of
the endopodite of the first pleopod of the male. In the genus
Payalya the appendage is similar in outline in all the forms and the
diflerences that exist in the spinulation appear to be of less im-
portance than those derived from other parts. |

All the species and subspecies examined agree in the posses-
sion of a supraorbital spine, The carpus of the first peraeopod
is deeply excavate in {ront, that=ol the second pair lgss markedly
s0. Exopods are found on all the thoragic legs, but there are no
arthrobranchs above the bases of any of these limbs. The outer
uropod agrees with that® of Xiphocaris in bearing only a single
movable spinule in place of the ser [ound in most cenera of the
family. The telson beats two, less commonly three pairs of dorsal
spines and is provided at the apex with eight or ten spinules

A syunopsis of the numbers of rostral teeth in the different
forms is given on p. 297.

In the deseriptions which follow I have referred only to the
characters that show racial or specific difierences.

Paratya compressa (de Haan) sensu stricto.

L840, 1 f'.'lf.'ﬂ'.'_l‘l‘ra CompresEda, de Haan, in Siebold's Faua :Fl'l'.-"l-"-'?.l-'l'l. Craest.,
pe 186, pl. xlvi, fig. 7.

tBRo. Miersia compressa, Wingsley, Proc. Acad, Ser. Philadelphia; 1870,
-4 10

109032, _";'J-J"'.".'u:'.ln'.-'r'i O s, Rathbun, Prec. S, Nat, Mis, XX L ¥ 40
(7 part only).

LIS, .lll.-r.ll"-'ll.'l'?ll"l'l ris .-}unl.nrr.-.'.-:.-r. Youvier, Full. Sci. France J'lfl‘lr.f!.l?l'.l':'. AAEXIX,
p- 02 (part only ; not fig. 1, p. G1).

Wi, Niphocariding compressa, Balss., Abhandl, math.-pliys, Klasse K.
fayer. Akad. Wiss,, Suppl. Bd. 1T, Abt. 1o, p. 23 {part only).

In this form the rostrum always reaches beyond the anten-
nular peduncle, extending almost to, or a little beyond the apex
of the antennal scale. On its upper horder it is armed with 16 to
25 (usually 17 to 24) teeth, forming an uninterrupted series from
the base to the apex. The hindmost dorsal tooth is either situated
on the carapace or is placed immediately above the posterior limit
ofthe orbit; in a [ew cases two posterior teeth are on the carapace.
The lower border bears in the middle of its length from 1 to 6 teeth,
most commonly 1 to 3.

The lateral process of the antennular peduncle extends a little
beyond the end of the basal segment.

f This statement 15 based on an cxamination of n few specimens from

Havana in Cuba, preserved in the Indian Museum
 Bouvier, Bufl. Mus, o Fist, nat. Paris, 1013, p. 05,

L7
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In the first per: hniuu'l- (text fig. ta) the carpus is compara-
tively sleimler, from 22 to 2°35 timge as long as its greatest breadth;
rarely in voung n]pu_uu._u-\ the '|_'rT[J1I1l11.Ii[I|.1 falls as ].I‘JW as 1°8. l‘hE
chela is about a third longer than the carpus and its length is usual-
lv abont one-third the width of the palm. The carpus of the
second pair (textJig. #4) is from 6'0 to 7°1 times as long as broad.
The dactylus of the third peracopods (text-figs. 1c, d) is long and
slender: the propodus is only from 2'r to 2’5 times its length.
« Excluding the spines its length is from 3'7 to 45 times its hu.'ldt!l.
The dactylar spines vary in number [rom 19 to 22, very rarely
8. In the fifth peracopods {text figs. 1¢, /), the propodus is also
from 2'1 to 2'5times as long as the dactylos ; the latter segment
bears from 43 to 69 spinules, exeluding which it is from 42 to 48
times as long as broad. ”
In the male the propodus of the third and Inurth peracopods
iz a little dilated towards the distal end and the terminal thicd of

HE
if
N
“-'E;j‘:l)\ f 4 pl
M
£
Ve —Paralve comgpeesse (de Hann),

i, TFirst poracopaod, d, Dactylns of third peracopod,
b Becoml peracopod . Fifth peracopad,
. Third peracopod of male . Dactylus of fifth peracopod,

the posterior margin is armed with numerous close-set spines (text-
fig, 1¢). In the specimens I have seen these sexual modifications
are muech less conspicuous thau in the larger individuals belonging
to the subsp. fmprovisa. 3

None of the specimens examined bear eges;
mum, in total length.

De Haan's figure of this species is unusually poor, but except
lwr the fact that the carpus of the second legs is stated to be in-
distinctly annulate, the description agrees very well with the speci-
mens 1 have examined. According to de Haan there are 2o to
24 teeth on the upper border of the rostrum.

The typical form of P. compressa is represented in the Indian
Museum by a great number of specimens collected by Dr. Annan-
dale in Komatsu Lake near the eastern shore of Lake Biwa and
from the Ogura and Yodo ponds near Kyoto : there are also a few

examples from 1. Biwa itself. All specimens from localities situ-
-

the largest is 23
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ated further to the north-cast belong to the subspecies improvise
and it appears, therefore, thathe northern distributiontl limit of*
the typical form is somewhere in the vicinity of Lake Biwa. The
specimens recorded by Miss Rathbun from the latter logality un-
‘doubtedly belong to the typical form and this is perhaps-also the
case with the solitary individuals which shetexasined [rom Tsus-
hima I. and from Fusan in Korea. If my views on the distribu-
tion are correct, Balss' examples from Koitogawa in Kadzuza prov. k
~ are to be referred to the subsp. fmprovisa, while those recorded -
from Okayama belong to the tvpical race.  Balss notes that in the
latter individuals the eggs are 063 mm. in length and 0’40 mm.
in breadth. .
Dr. Annandale noted that the species was abundant among
weeds or demse vegetation al Kdmatsu and in pools and back-
waters round Lake Biwajein the lakt itsell it was much scarcer.
Living specimens showed no definite magkings, but were dotted
more or less profusely with small pigment cells. The fingers of 5
the chelae were tinged with orange brown.. The Temnocephaloid
worim Caridinicola was present in the gill chambers of a large pro-
portion of the individuals examined at Komatsu,

subsp. improvisa, nov.

VAGS. Aevaphyia conipressa, von Martens, Aveh. £ Nafuvgescl., XXXIV,
P 51, plai; hgs. 4 a-c.
2, Abyepliven foompresse, Miers, dun. Wag, Nat, Histo (5., X p- 193
h gor. Miersice compressa, Ortmann, Zoad, Falirb., Svst., V., p. by,
rm Elﬁfmmrrs compresia, Doflein, Affandd. i.rm”l splive. Kilnsze N
Eq,v:r. Akad. Wriss., XXI1, p. 632.

is & uhspemea is dlstmgul.shed from the typmnl fnrm almost
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proximal part of the rostrum is altogether unarmed; the hind-
*most toot of the series is placed #bove the cornea, when the eye
is directed straight forwards, or is in advance of this point, On
the ]m\'..j border there are from 1 to 4 teeth, usually 2 or 3.
The" 1‘.Ir{‘|]‘rurt1mnl.e measurements of the legs are much the
same as in the .I‘.l:hl.l] form. In the first pair (text-fiz. 2za) the
carpus is from 2°'1 to 27 times as long as broad and in the second
(text-fig. 28) from 56 to 6'3 times. 'The propodus of the third
pair {text-figs, 2c, d) ia from 2°4 to 2'7 times the length of the
dictylus, the lcnwn of the latter segment, spines excluded, being
from 3°3 to 4'0 times its breadth, Tn the ffth pair (text-fizs. 2¢, f)
the propodus is fromi 2°4 to (in one instance only) 2 ) times as long
as the dactylus, the latter sezment, spines excluded, heing from
40 to 47 times as long as broadtl. The dactylar spines seem to
be rather more numerous than in the,typical form ; in the third
pair there are from 24 tp 30 and in the fifth from 71 to g2.
In large males the third and fourth peraeopodsshow an extreme
. degree of sexual modification
(text-fiz. 3). The propodus is
very strongly expanded distal-
ly, so much so that the seg-
ment is less than 5 times as
long as broad, whereas it is
nearly g times as loug as broad
in females, ‘The anterior matr-
zin is concave, while the poste-
rior is convex and is furnished
with numerous spinules in the
distal two thirds of its length.
The, dactylus is alzo modified ;
it is more than 5 times as long
as wide and is nuILnt near the
distal end; the spines are dis-
tinctly recurved and the termi-

: _ nal one is not larger than Llh.
FiG. 3—FParatya compressa subsp. fm- others.
provisa, Nov.

i

Third peracopod of adult male with dacty- The subspecies appears tl';_r be
lus further enlarged. rather larger than the typieal

form, reaching a maximum
length of 36 mm. The eggs vary from 063 to 0'70 mm. in length
and from 943 to 0°46 mm, in breadth.
* 1In this case I believe that the character of the rostrum afiords
a valid basis for racial distinction: among fifty specimens of the
subspecies I have not been able to find a single individual that
resembles the typical form. The specimens examined are from
the lagoon Kasumi-ga-ura in Hikachi province, collected by Dr.
N. Annandale; from Tokio, collected by Hilgendorf (Berlin Mus.);
from Lake Haruna, near Ikao, at an altitude of about 3000 ft.,
collected by Dr. K. Nakazawa and from Lake Suwa  in the Shinano
province, at an altitude of 2660 ft., collected by Dr. T, Kawamura.
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The specimens from Yokohama deseribed by von Martens beg
long, as is cleatly shown by tfe figure, to the subspecies impro-
vtsa and this is also true of those from Tokio examined by Miers,
the rostrum bearing only from 7 to 14 dorsal teeth, -

From these facts it may be concluded that the subspecies is
found only in the north-eastern parts of the mai island of Japan
and, if this is true, the specimens recorded by Ortmann from Tokio,
by Doflein from Yokohama and by Balss from Koitegawa in
Kadzuza province are probably to be referred to the subspecioes.
This is no doubt also the case with the material used by Ishikawa
in his account of the development of the species.!

The types are from Lake Haruna and bear the number g67g/10
in the register of the Zoological Sarvey of India.

L]

L]
Paratya curvirostris (Heller).

1802, Caridsme curysrosivis, Heller, Verfiandl. sool.-bot. Ges. Wien, XI1,
P 525 .

1805, Caridina cureivosteiz, Heller, 1‘:{'.'. " Novara,” Crust., Pe 105,

1870, Caredina cureivosiris, Miers, Cat. N. Zealand Crust.. P 78,

1370, Leander fuviatilis, Thomson, Trans. N.Z. Tast. X1, 1A78, P23
pl. x, fir. A 2,

tgog. Niphocarits curosrostvis, Themson, Trans. Linw. Soc., Zool. (2}, V1,
P 447, ple xxix, Ags. 2-13.

190b. Xiphacaris curorvosteis, Chillon, Proc. Zool. Soc. London, p. 703.

LRk} .TF'I".-r.r-"'rrrr'.r-rl'lj-.'.'nl _.i'u?n'n':':'.'.n":'.ur.'--.. Bouvier, 'fll.'.'.'.'ﬁ."t'.'u rendngs Acad. Sci. Parvis.
p. 1725

iz Xiphocaridina cnvedrosivis, Kemp, Rec. fnd. Mus, V11, p. 113

In this species® the rostrum reaclies to or a little beyond the
apex of the antennal scale and is armed above with from 10 to 17
teeth. These teeth do not form an uninterrupted series, as in
all other species of Paratya, but are separated, usually quite dis-
tinctly, into three groups. The hindmost group consists of 2 or 3
teeth, all of which are on the carapace behind the orbital notch;
the second group is composed of 4 to § teeth, situated in the basal
half of the rostral length; the third group is placed just behind
the apex and comprises 3 to 7 teeth. In most cases 1 or 2 solitary
teeth are to he found between the second and third groups. On
the lower margin there are from 3 to § teeth, usually 4 to 6, The
teeth are larger than is customary and are rather widely separated,
extending on to the distal third of the rostral length.

The lateral process of the antennular peduncle reaches to the
middle of the second segment. .

The carpus of the first peraeopods (text-fig. 4a) is from 17 to
2°4 times as long as broad ; it is decidedly more slender in males
than in_females. That of the second peracopods (text-fig. 4b) is
from 5°'0 to G°7 times as long as broad. The propoidus of the third
peraeopods (text-figs. 4¢, f) is from 2°5 to 3°g times the length of

I Ishikawa, Ouart. Fowrn. Microse. Sci., XXV, p. 391 (1885).
¢ The information here given is mostly abstracted from my paper of 1g12,
supplemented by a number of fresh observations, -

*
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the daetylus, the former segment being proportionately shorter in
males, Excluding the spines the Hactylus is 34 or 3°5 times as
long as broad in females, rather narrower in males. In females
the spings (the terminal one included) are from g to 11 in number,
very rarely 8; in majes they are more numerous, from 13 to 17,

rarely 18, 1In the filth peracopods (text-figs. 4¢, i) the propodus =
is from 3°T to 37 times the length of the dactylus. The latter

% segment bears from 40 to 71 spinules, excluding which it is {rom
3% to 37 times as longe as broad,

In males the propodus of the third and fourth peracopods is
modified much as in P, compressa (text-figs, q4e, f). The dactylus
is slightly abnormal in form, but is without recurved spines and
the propodus does not seem to attain as extreme a development
as in large males of P. comppressa subsp. improvisa.” In very old
females additional spinules are sometimes found on the propodi of

-

réva e iresteis (Heller):

t. First peracopod. ¢. Third peracopod of adult male.
f, Second peracoped, {. Dactylus further enlarged.

¢. Third perneopod of old female g, Filth peracopod,

o, Dactying further enlarged. i, Tractyvius further enlarged.

the third and fourth peraeopods (text-fig. 4¢), thus resembling
adult males.
The eggs are from 0'40 to 045 mm. in length and from o235
to 0'26 mm. in preadth. Larze specimens reach a total length of
42 mm.
P. cuwradrostris is known from both north and south islands of
New Zealand and from Upper Assam. It has been recorded by
Chilton from the Chatham Is. 1Iu the Indian Museum it is repre-
sented by a number of specimens from the River Avon at Christ-
church (Chas. Chilton coll.) and by one from the Shag River (Paris
Mus.), both localities being in the southern island. There are
also twenty-four specimens from Tezpur, in the Darrang district
of Assam, and three from the Manipur Hills, all collected by Col. -
H. H. Gadwin-Austen,
¢ The views here advanced on the taxonomy of the species of
Paratya, make it more than ever difficult to offer any explanation
° . of the eurioys distribution of this species; the new observations
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‘ indicate that the methods I adopted in 1912, in comparing the
specimens from Assam with thbse from New Zealand were reliable
and that had specific differences existed they would infallibly have
been detected. If the record [rom Assam were hased®pn speci-
mens from one locality I would have rejectegl it as untrustworthy

* but the fact that samples exist from two distifiet places renders
it improbable that any mistake can have arisen.

e
Paratya australiensis, sp. nov, v
<71 ‘.’IIII‘:.:I'-I'-._'.‘I"< mnatsehe Penksclivift, V111 i =Semon's
sgarers, e Anstralien vte, V), p. 1.
; rris conipressa, Thomsen, Prens. Linn. Soc. Zoel. (2) VIII, p
-0 (partt. . :
1008 Niplhocaris compresse, Bouvier Lo Sede France Belgigue, XKXXIX
hig, 1. p. 61, .
Hitherto the Australian representative of the genus Paralva
has been considered to be specificallv identical with that from
L]
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a, First peracopod d. Dactylns of third peracopod,
b, Second peraeopod, ¢, IFFifth peracopod.
¢. Third peracopod. f. Dactylus of ifth peracopod.

Japan, but judging from the specimens in the Indian Museum it
is undoubtedly distinct. Three samples of Australian specimens
have been examined, all of which differ in certain wellmarked
features from the Japanese examples. They also differ rather
considerably infgr se and it appears not unlikely that recognisable
races exist in different parts of the Australian continent, As types
of P.australiensis I have selected a number of specimens from
Clyde, near Svdney in New South Wales.

The rostrum in P. australiensis varies considerably in length,
extending to the end of the antennular peduncle or far bevond the
apex of the antennal scale, sometimes (in specimens from Svdney)
reaching bevond the latter point by as much as one quarter its
Jength. On its upper border it bears an uninterrupted series of
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1o to 32 teeth! (usually 22 to 31).0of which 1 or z, rarely 3, are
placed on the carapace behind the orbital noteh. On the lower
border there are from 1 to 14 teeth (usually 2 to g); the distal
third of the lower margin is in most cases unar med,

: The lateral process of the antennular peduncle sometimes
reaches only to the end of the basal segment, in other cases to
about ene-third the length of the second sezment,

The carpus of the first peracopods is comparatively slender,
irom 2'0 {Lake Torrens) to 2°g times as long as broad and is some-
times, as shown in text-fig, 3¢, much less deeply excavate than in
other specics, _The carpus of the second pais (text-fig. 5b) is from
5:8 to 7'5 times as long as broad. The propodus of the third pair
{text-fig. 5¢) is from 35 to 40? times as long as the dactylus (ter
minal spine included). The fdactylus (text-fig. 5d) bedrs from g to
13 spines, usually ¢ to 11; excluding these its lencth is from 3'o
to 36 times its breadth? In the fifth peracopods (text-ligs. 3¢, f)
the propodus is from 30 to (rarely) 3-8 times the length of the
dactylus. The latter segment, spinules excluded, is very variable
in form, from 33 to nearly 5% times as long as wide. The spinules
vary in number from 28 to 8z.%

The third and fourth legs of the male show no signs of sexual
modification.

No ovigerous females are present in the material examined.
The largest of the Sydney specimens is 27 mm. in length; an in-
dividual from “*S. Australian waters" is rather larger, about 31
mm.

The specimens examined are from Clyde, near Svdney, from
Lake Torrens in S. Australia and from ‘8. Australian waters.”’
The first of these samples includes the type specimens® which bear
the number 7590-2/1o in the Zoological Survey register. The
specimens recorded by Ortmann from Burnett in Queensland, by
Bouvier from Melbourne and by Thomson from Victoria and New
South Wales are presumably to be referred to this species, The
identity of von Martens' examples from Adenare near Flores is
quite uncertain.

The material I have examined shows an unusually great range
of variation and it is possible, as noted above, that more than one
definable race of the species exists in Australia; the specimens in
my hands are, however, not sufficiently numerous to afford evi-
dence that this is really the case.

-
I The rostral formulae in the three samples are as follows :—In 12 specs, from

Sydney 2= in 6 specs. from |.ake Torrens 11‘ *. ingspecs from 5. Ausira-
ian waters " 290

8 In a female from Lake Torrens. .

§ 33 to 40 in most cases. The specimen with a proportion of nearly 5 is
perhaps an abnormality.

# From 28 to 65 in the Sydney specimens, ;

b Owing to a very unfortunate accident the types have been destroyed since

the deseription was drawn up. The only portions of them that remain are cer-
tain appendages founted on slides far microscopic examination.
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subsp. nowfolkensis, nov. : "
1903, Xiphocarts compressa. Thomson, Trans. Linn. Soc, ool (21 VLI, I
440 (part). .
1go7. Kighocaris compressa, Grantand M oCulloch, Proe, Line. Joe, NS,
KXXIL, p. 150, . .

Specimens from both sides of Norfolk I., collected by Messrs.
Laing, are in the Indian Museum. Examples from the east side
- of the island are smaller than those from the west, but do not
appear to be distinguished by any other constant character. The
material examined does not bear out Grant and McCulloch's state-
ment that the rostrum is proportionately shorter in specimens
from the east side.

The rostrum varies greatly in length and is frequently very
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Fua. o= Paratva australrenses subsp. worfolbaases, nov.

i, First peraeopod. d. Daetylus of third peracopod.
& Second peracopod. ¢. Fiith peracopodd.
€. Third peracopod. f. Dactylug of fifth perazopod.

much shorter than in any other race of Paratya. In specimens
from the west side it reaches, in one instance, only to the end of
the second antennular segment, in others almost or quite to the
end of the peduncle and in one individual a little beyond the apex
of the scale. Among those from the east side the rostrum in one
case reaches barely beyond the end of the first antennular seg-
ment, in others to the end of the second segment, to the end of
the peduncle or a trifle beyond the apex of the scale. The upper
border bears frqm 21 to 32 teeth,! forming an uninterrupted series
from the base to the apex. The hindmost 2 to 5 teeth® are placed
on the carapace. On the lower border there are from 3 to 8 teeth !
which almest always extend on to the distal third of the rostral
length and not infrequently reach almost to the apex.

i According to Thomson's vbservations the teeth viry from 17 w 34 above

and from 2 to g below. :
%2 gr 3, rarely 4, in specimens from the east side ; 4, rarely 5, in those from

the west, .
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« ‘T'he laweral process of the antenaular peduncle reaches to the
end of the basal segment, or as far as the middle of the second
segment. _

The odrpus of the first peracopods (text-fig. Ga)is much broader
than in any other yacesor species of Paratya that I have seen; in
females it is only from 1'3 to 1'0 times as long as broad and in
males from 1°7 to 1'0 times. It is very deeply excavate anteriorly.
The carpus of the second peraeopods (text-fig. 65) is from 42 to 4°9
tinfes as long as broad. In the third peraeopeds (text-figs. B¢, d)
the propodus, in females, is from 45 to 52 times as long as the
dactylus, from 3'7 to 3'0 times in males. Excluding the spines the
dactylus is only from 2°1 to 2'7 times as long as broad, being rather
more slender in males than in females. The spines are less nu-
merous than in the typicalsform; they vary {rom 6 to &, the
number occasionally rising to g in males. In the fiith peraeopods
(text-figs. 6¢, f) the propodus is from 4°2 to 44 times as long as the
dactylus, the proportion,in males rarely falling to 3'0. The dacty-
tus, excluding the spinules, is {rom 274 to 2'8 times as long as
broad. The spinules are from 35 to 43 in number and differ con-
spicucusly from those of the typical form in one particular, In the
Australian race, as in all other members of the genus save the
present one, the spinules towards the apex increase successively in
size by even gradations, In the Norfolk I. form the spinules are
fine and regular throughout the greater part of the dactylar
length, but close behind the tip there is a sudden break in con-
tinuity, the three, less commonly two terminal teeth being vastly
larger than the adjacent members of the series (text-fig. 6f).

As in the typical form the third and fourth legs of the male
show no signs of sexual modification.

‘'here are no ovigerous females among the specimens examined.

Examples from the west side of the island reach a length of 32
mm. ; those from the east side do not exceed 18 mm.

It appears to me not improbable that the Norfolk I. form
deserves rank as a full species, but further work on the Australian
races is necessary belore its precise position can be determined.

The types are from the west side of the island and bear the
number 8500/10 in the register of the Zoological Survey of India.

N e




seV LT ES DN SOME LITHOBIODIDEA
(CHILOPODA) FROM INDIA,

By F. Stivestrr (Poriiei, aly).

Among the Chilopoda kindly sent me for examination by the
Director of ¢he Zoological Survey of India, there are a few species
of Lithobioidea which I deseribe in this note, together with a spe-
cies of Henicopidac that was collected at Trichinopoli and is
considered the type of a new genus.

Only three species of Lithobiidae fromeIndia (ircluding Burma)
and the Malay Peninsula have been described up to date, viz. Litho-
bins (5. 5.) hardwickei, Newp., from Singapore, Lithobius (s s.) feae,
Poc., and Lithobius (Archilithobius) birmanicus, Poc., both from
Burma,

The specimens examined by me are referred to L. feae, Poc.,
to three new species and to a new variety,

The fauna cof India appears very poor in Lithobiidae as in all
tropical countries, but it is possible that careful collecting in tem-
perate zones in the north will discover many other species.

In the few known species the small number of the ocelli of
each eye is noticeable, and also the relatively small number of the
joints of the antennae,

Fam. LITHOBIIDAE.
Lithobius (s, 5.) feae, Poc.

Ann. Mue. Genopa, X, p. 408 {1501 .

Corpus supra fulvo-latericium, subtus fulvo-testaceum, pedi-
bus maxillaribus fulvo-ferrugineis, pedibus testaceis articulis 2-4
macula nonnulla atro-violacea variegatis,

Caput subaeque longum atque latum; oculi ocellis magnitu-
dine et dispositione vide fig. I, 12; antennae breves, zo-articulatac,
articulis elongats, omnibus breviter et sat dense setosis, articulo
decimo fere duplo longiore quam latiore, articulo ultimo ¢. 2/3
longiore quam latiore (in exewmplo alio antenna altera rigenerata
breviore, r2-articulata, articulis a quarto brevioribus, articulo ulti-
mo parum longiore quam latiore),

Pedes maxillares (fig. I, 11) subcoxarum margine antico lato,
subrecte truncato dentibus 8 - 948 - g (vel 84+ 10).

Lamina dorsualis 6* angulis posticis parum productis et rotun-
datis, laminae dorsuales g, 11, et 13 angulis posticis gradatim magis
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productis et acutis, lamina dorsualis 15 longa, aliquantum longior
- " - " " -
quam latior, postice sinuata. n .
sy i 0,0:3,0,1 : s 0, O 3y 2 T ‘o

s Tibee oot J ctaw e 3
Pcdes_plmu parisspinis g 5y 7y 30 © L e L

e, 3 1,1 ;0 3, 1, 0

decimi quarti 22230 paris ultimi , subcoxis pedum

0, 1,3, 3, Q; I, 3;3; 2
13-15 calcare laterali auctis, pedes 13-15 ab articulo tertio facie
interna poris numerosis glandularibus instructis, ungue terminali
(fig. I, 13) unguicula laterali interna (vel postica) sat longa et
seth spiniformi laterali infera externa (vel antica) brevi, in pedibus
14-I5 minima aucta,
Pori subcogales 6, 7, 7, 6-7, 8, 7, 7 (6).

Fig. l.—Lithebius (s. 5.) feae: 1. Labrum (parum magis quam dimidiza
pars}; z. mandibulac dexterae apex subtus inspectus; 3. idem supra inspectus ;
4. maxillae primi paris; 5. earumdem lobi interni apex ; 6. maxillag secundi
paris; 7 carumdem articulus terlivs cum ungue terminali; 8, seta ejusdem
articuli: 9. maxillarum sceundi paris unguis terminalis lateraliter inspectus ; 1o,
idem pronus; 1. pedes maxillares ; 12, oculus lnevos; 0. ocelli; T. Iamasvaryi
organum ; 13. pedum paris ultimi pars apicalis; 14. Liflhebins feae v, percalcars
afa; feminac appendices genitales.

Appendices genitales ungue integro, calearium utrimque qua-
tupr, quorum internum perparvum est.

Long. corp. mm. 17, lat. 2'5; long, antennasum 6°6, pedum
paris primi 3, decimi 4, ultimo 10.

Immaturus. Pori subcoxales subrotundi 5, 6, 6, 5. Long.
mm. I5.

Habitat —Rotung, alt, 1,300 ft. (Abor Exp.), under stones;
Kobo, alt. 400 ft. (Abor Exp.), under bark.

Observatio.—Fxempla a me ad Lith. feae, Poc., relata ab
exe;nplo typico differunt pedum maxillarium dentium numero
majore, antennis semper 20-articulatis, statura parum minore.
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Lithobius (s. s.) feae, Pcn:. var, percalcarata, nov. b
Pedes primi paris spinis 0,0, 3, 1 ", decimi paris ‘_:"—1——1 decimi
.,]“_”“ 1-"51”" I h"'?';- ‘5.’{.'] I,n. 3 _", 0 -.

0,0 353, 2 A AT

Pori subcoxales 6, 7, 8, 7-6, 8, 8 7 *subeoxis pedum paris
4 et 15 supra et lateraliter spina armatis.

Genitalium femineorum (fig. I, 14) unguis trilobus, calcaria
utrimque 4-5, quorum internum parvam spiniforme est. .

]ong corp mm. 17, lat. 25, long. antennarum 6, pedum paris
primi 3, decimi 4, rlulum paris decimi quarti 86,

Habitat —Renging, 2,150 {t. (Abor Exp.), in rotten wood:
Janakmukh, alt. 6oo ft. (Abor Exp.), under bark; Soom to Birch
Hill (Darjiling dist.), 5,000-6,000 Et

@

Fig. IL—Lithobins 5. 5.) kempi: 1. Oculns laevus: 2. pedes maxillares.

Juvenes. Kobo, qoo ft. (Abor Exp.), in rotten wood, exempla
duo, long. corp. 13.

Antennae 2zo-articulatae. Pedes maxillares dentibus 64-6;
pori subcoxales 3, 5, 5, 44, 5. 6, 5: genitalium femineorum un-
guis trilobus, calcaria utrimque 4.

Observatio.—Variatio haec ab exemplis formae typicae genita-
lium femineorum ungue triloho et calcaribus magis numerosis vel
robustioribus distineta est.

Lithobius (s. 5.) kempi, sp. nov,

Corpus testaceum ventre et pedibus parum pallidioribus.

Caput paullum longius quam latius, lateribus anticis aliquan-
tum convergentibus; oculi ocellis 6, magnitudine et dispositione
vide fig. 1I, 1; antennae 1g-articulatae (altera certe haud integra
17-articulata). articulis elongatis, parce et breviter setosis, articulo
decimo parum magis quam duplo longiore quam latiore, articulo
ultimo tenui, circa quadruplo longiore quam latiore.
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= Pedes maxillares (g, 11, 2) anpice lati, margine aliquantum
convexo medio parum sinuato, dentibus 24-2.

Lamipae dorsuales 6, 7, 8 angulis posticis haud productis,
laminae dorsuales g, 11, 13 angulis posticis triangularibus, acutis,
retrorsum bene prodactis; lamina dorsualis 15 paullum latior
quam longior, postice vix sinuata.

o : : a0 Ly X . s om0l 8,2
Pedes primi paris calcaribus 22+ =12, paris decimi

0,9,0,1I, 1 Dy 2,2, 2
.. % s [ i o T e L | . = - . t- 0,0 3,0, 0
paris decimi quarti St paris decimi quinti == oe, HNEUE
Q, 2, Ty d I bt R

terminali unguicula interna sat longa et ungwicula externa infera
minima aucto,®poris glandularibus parce NUMErosis ab articulo
quarto incipientibus. :

Fig. 11l —Lithobius (Archilithobins) tactres: 1. Oculus lnevus: 2. pedes
maxillares; 1. {ur'n'm.'n.-:|;r|}L'ﬂr:l11_'|.:.- !__:1.-I1'L'I.'l|h--'.

Pori coxales 4, 4, 4, 4.
e Appendices genitales ungue distincte bilobato, lobo minore

dentiformi externo, calcaribus utrique duobus robustis.

Long. corp. mm, 16, lat. 2, long. antennarum 6, pedum paris
primi 3, paris decimi 4'3, paris ultimi 6'7.

Mas ignotus.

Halbitat.—Rotung 1,400 ft. (Abor Exp.).

Observatio.—Species haec, quae honoris causa Clarissimo Mr.
S. W. Kemp dicata est, a Lithobius feae, Poc. pedum maxillatium
dentium, subcoxarum r2-15 pororum et calcarium appendicium
genitalium numero praesertim facile distinguenda est.
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Lithobius (Archilifhobius) tactus, sp. now. .

Corpus subtestaceum totum.

Caput paullum latius quam longius lateribus antices aliguan-
tum convergentibus; oculi ocellis g conmpositi 'lﬂﬂmtudlm et dispo-
sitione vide fig. 111, 1: antennae 2o0-artictlat: l“-_ articulis parum
clongatis, setis numerosis brevibus instructis, articulo decimo c.
1/3 longiore quam latiore, articulo ultitno ¢. duplo longiore quam
latiore. :

Pedes maxillares (fig. 111, 2) subcoxis antice augustatis, mar-
gine antico medio hugulatim wumﬂ.m dentibus 2+*? et seta brevi
praemarginali externa instructo. :

Laminae dorsuales angulis.posticis subrectis vel rotundatis,
lamina dorsualis 15 aliquantum longiore quam latiore, lateribus
postice alignantum conveérgentibus, margine postico subrecto.

Fio, IV.—Lithobins (Archilithobius) ervaticulus: 1. Oculus laevus: 2.
pedes maxillares : 3. feminac appendices genitales,

CI o, 0, 1, Wl T 7 s T e T P
Pedes pnm: paris 2t -__; = -1, decimi paris | sy decimi
o, 0, 70, 332

1,003, t 1,0, 3, 1.0 2
————— - oxls pedum 12
quarti T, 3 == ', paris ultimi i sube B et 13

etiam spma r]ursuah instructis; pedes p"Ll’I,S 14 et 15 ab artictlo
quarto interne poris glaudulanbus numerosis instructi, pedes paris
ultimi ungue terminali unguicula interna brevi et unguicula exter-
na minima instructi.

Pori subcoxales 3, 5, 5, 5, parvi et rotundi.

Appendices genitales feminae (fig. I1I, 3) breves ungue integro
ad basim externe incisione spiniformi instructo, calcaribus utrim-
que duobus.

Long. corp. mm. I3, lat. 18, long. antennarum 4, pedum
paris primi 2, decimi 2'6, ultimi 4 0.
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Habital,—Specimina duo vidi exeloco haud certo probabiliter ex
N. Bengal cum Mecistocephalo spisso, Wood et fulidiscollecta. Var.
Exemplurng alivm ad eamdem speciem refero ex Katihar | Purneah
distr., ¥."Bengal (Bihar)], quod ab exemplis typicis oculi ocellis 10
et poris subcoxalibus 3, 5, 5 tantum differt.

Observatio.—-Species haec a procedente magnitudine, ocello-
rum et pororum subeoxalium numero, genitalimm feminecrum
appendicibus brevioribus facile distinguenda est.

Lithobius (Archilithobius) errvaticulus, sp. nov.

Corpus testacenm totum.
Caput aeque longum atque fatum: oculi ocellis &8, magnitu-
dine et dispositione vide fig,* IV, 1; antennae breves, 2o-articu-

""FF"_L”J;““""-

o o fob
i et 4 -)Ji'ﬁ.:,'; &

&

Fra. V.—"Friporobing pewtond s |, Uaput supinum appendicibus ablatis ;2.

labrum (parum magis quam dimidia pars); 0. oculus; Lo labrum ; T organum
Tamosvaryi; 3. mandibulae dextarae apex sublus inspedtus; . idem supra
inspectus; 5. maxillac primi paris; 6. maxillac secondi paris; 7. cjusden pars
apicalis subtus inspecta; 8, eadem sopra inspecta.

latae, articulis parum elongatis, setis sat numerosis brevibus
instructis, articulo decimo fere 1/3 longiore quam latiore, articulo
ultimeo tenui, c. 2/3 longiore quam latiore.

Pedes maxillares (fig. IV, 2) subcoxis antice angustatis, mar-
gine antico medio angulatim sinuato, dentibus 242 et seta sub-
laterali externa longa aucto,

Laminae dorsuales omnes angulis posticis plus minusve
rotundatis; lamina dorsualis 15 subaeque longa atque lata, mar-
gine postico pdullum sinuato.

#

£



1917.] . Sivestri ¢ Tudian Lithobiotdea. 313

Pedes ommnes tarso Ularticulato, primi paris® calcaribus

S 2, 1, L PR T3 s o :
©.2.0. 1.1 decimi paris %225l decimi quarti =23 L2 parig
Oy 0y T, 2,1 2 P IO e Ll,l,ji-l.l

A T T e 2ol H
ultimi ’;x"l’.suhmms pedum 12-13 etiam calcare Supero in-

" ¥oade oy -

. structis, pedes paris 14 et 15 ab articulo qdarto interne poris
elandularibus numerosis instructi, unpue terminali unguicula
interna brevi et unguicula externa infera minima.

-
= Pori subcoxales 2, 3. 3, 3 parvi et rotundi, .
Genitalium femineorum (fig. IV, 3) unguis longus attenuatus,

. - " L] " 3 o
externe ad basim parva incisione dentiformi %ﬂECtus' calcaria
utrimque duo.

=3

Fic. V01L.—=Triparabius sewfoni: 1. Caput et trunci segmenta jum gl aum
prona; 2. pedes maxillares @ 3. pes paris primi; 4. pes paris decimi; 5. pes paris
ultimi; 6. feminac segmentum ultimum pediferum el segmentum genitale supina,

Long. corp. mm. 1, lat. 15, long. antennarum 3'5, pedum
paris primi 1'30, decimi 2, ultimi 3°7.

Mas immaturus poris subcoxalibus 2, 2, 3, 2.

Habitat.—Lhitral (N.W. Frontier Province, 5,000 ft., G M.
Giles legit).

Observatin.—Species haec a L. (A.) birmanicus, Poc. ocellorum
ninmero et genitalium femineorum ungue integro saltem distincta
est.

Fam. HENICOPIDAE,

Gen. Triporobius, nov.

Caput (fgz. V, 1 et VI, 1) coutmctum'lamil}am basalem fere
omnino obtegens, lamina cephalica aliquantum longiore quam
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latiore antiee media longitudinaliter,suleata.  Oculi ocello singulo
magno compositl s Tomesvaryi organum marginale parum pone
oculos F.ita:ul. Antennae breves, articulis elongatis, in specie
typica 17-articulatae, Labrum (fig. V, 2) profunde unidentatum ;
mandibulag, maxillae primi et secundi paris vide fig. V, 3-8.

Pedes maxillares (fig. VI, 2) subcoxis longis et latis, antice
tantum lateraliter paullum excisis, mediis paullum sinuatis, denti-

+ bus 545 sat parvis armatis, ungue terminali longo acuto,

"Tergita 9, 1T et 13 angulis posticis gradatim parum magis
acutis, tergitum 15 subaeque longum atque latuin, margine postico
vix sinuato. .

Stigmata in segmentis pediferis 1, 3, 5, 8,10, 12 et 14 sita.

Pedes (fig. VI, 3-5) omnes, uflgue incluso, 8-articulati, setosi,
spinis destituti, parinm 1-13 afticuli quingi apice antice in proces-
sum sat longum triangulajem acutum producto, ingue terminali
utrimque ad basim unguicula brevi aucto.

Pori subcoxales in sggmentis pediferis 13, 14 et 15 sistentes et
it pede singule 3 adsunt rotundi, sat magni.

Appendices genitales (fig. VI, 6), ungue incluso, 4-articulatae.
ungue simplici, articulo primo calearibus duobus.

Pori anales quo magni,

Mas znotus.

Observatio.—Genus hoc a genere Paralamveles, Poc, pedibus
paris 12' poris subcoxalibus destitutis facile distinguendum est.

Triporobius newtoni, sp. nov.

Corpus subtestaceum pedibus maxillaribus fulve ferrugineis,
pedibus ambulatoriis testaceis, tarso fulvo-ferrugineo.

Characteres ceteri in generis descriptione et in figuris mani-
festi.

Long. corp. mm. 17, lat. 2, long, antennarnm 7, pedum paris
primi 34, decimi 46, ultimi 8.

Habifat,—Exempla duo vidi ad Trichinopoli a Cl. Newton, cui
species grato animo dico, collecto et mihi donata.




XIX. DESCRIPTION OF SOME SPECIMENS
OF PLEUROTOMA CONGENER, E. A.
SMITH, FROM THE ANDAMAN SEA. -
I‘LIJ.H SPECIAL REFERENCE TO
CERTAIN PECULIARITIES: OF
THE APERTURE,
By ¥ W. VREDENBURG,*B.L., B.Sé., F.G.5., efe., Superinien-
dent, Geologieal Swrvey of India (commmnicated with the kind
permission of the Director, Geological Survey of India).

(Plate XII}.

Plewrotoma congener, ome of the most beauntiful amongst the
Pleurotomidae of the Indian Ocean, was first described in 18G4
by Mr. E. A. Smith from specimens in the collections obtained
during the cruises of H.M. Indian Marine Survey Steamer “‘ In-
vestigator © from the depth of 128 fathoms in the Bay of Bengal,
and between 142 and 400 fathoms west of Colombo off the coast
of Ceylon.

As is so frequently the case in consequence of the fragility of
the aperture in the Pleurotomidae, the edge of the outer lip is
missing in the original types described by Mr. E. A. Smith. Since
the publication of the original descnptmn further specimens have
been obtained by the Marine Su:ve}f from the Andaman Sea (in
Lat. 13° 17" 15°N., Long. 93° 10° 25"E.), in depths of 185 fathoms,
Many of the shells are partly overgrown by organisms and were ap-
parently dead at the time when they were dredged up, but in two
of them the aperture is practically perfect and exhibits, along the
outer lip, features of such a singular nature that they have been
thought worthy of special notice. As the specimens differ in seve-
ral details from the original type, it will be useful to give a com-
plete description.

Pleurotorha (Gemmula) congener, L. A, Smith.

1370, .”i’;rrmruma corentfera, Martin, Ferffacrscliichien anf Fava, p. O,
pl. %1, fig. 2,

1884, Pleurotoma corenifera, Martin, Samml. des gesl. R, Mus. in
Letden, 15t ser., 111, p. 58, pl, iv, fig. 58.

1804. Plenretoma congener, B Ao Smith, dun, Mag. Nat. Hist, (6), xiv,
p. 160, pl. i, figs. 4. 5.

1895,  Plewroloma (5. 50.) W!‘rlnrﬁ'm Martin, Samwml, des geol. K. Mus,
in Ledden (new series), I, p. 38.

non Plenrotoma cumug'em. Be]lnrcll, Moll. terr. ters.  Piem. ¢

Lig., 2d part, p. 33, hg. 20 (1877
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Fairl¥ large, of a variable butinoderate dezree of elongation,
with rather broad slightly conoidal spire measuring about five-
ninths of the total height, with broad body-whorl somewhat al-
ruptly chntracted anteriorly into a rather short stem correspond-
ing to the termimal cdnal.

The protoconch, when fully preserved, coustitutes a remark-
ably beautiful object. It is slightly oblique to the a%is of the re-
mainder of the shell. It is shaped hike a Twurbo, broadly conoidal
in outline. It consists of a minute, highly glazed, slightly excen-
tric nucleus followed by four spire-whorls of which the two first are
very low and®very broadly conical, the two last much taller and
rather strongly convex. The frst whorl is smooth. The three
others are covered with very delicate sharply angulat ribs stretch-
ing from suture to suture, Slightly curfed, with forward directed
concavity, and most of them very oblique and anteriorly antecur-
rent except on the last half of the last whorl when they become

, bractically vertical. In some specimens the transition to the spire
proper is quite abrupt, while in other cases a gradual shortening
of the protoconch ribs establishes a transition into the crenulations
of the sinus band. The protoconch is fullowed by seven and a
half spire-whorls, the height of which is generally equal to two-
fifths of their width or slightly more in the case of specimens with
a relatively narrow spire; the maximum thickness being situated
nearer to the anterior than to the posterior margin of the whorls,
and coinciding with the zone of accretions to the apertural sinus,

The sutures are rather deeply incised and are surrounded by
a prominent broad ridge or swelling, while another ridge of the
same character, corresponding with the zone of accretions to the
apertural notch, occupies a more anterior position upon the whorls.
The anterior margin of the whorls forms a deeply sunken zone
between the sinus ridge of one whorl and the circumsutural ridge
of the next whorl, proportionately scarcely broader than that be-
tween the two ridges of one whorl; and, in many specimens, as
both ridges are equally prominent, the spire usually assumes the
appearance of a cone very evenly encircled at close intervals, the
grooves being of about the same average width as the ridges. In
a few specimens, the circumsutural ridge is decidedly less promi-
nent than the sinus band, and the spire thereby acquires some-
what more of a stepped appearance. Both ridges are bifid, the
two component spiral threads being both equal inthe case of the
sinus ridge, while, in the case of the circumsutnral ﬁwellin_g, the
more anterior thread, to a degree varying in different specimens,
is more prominent than the posterior thread which either imme-
diately adjoins the suture, or is separated from it by one or two
fine raised spiral lines, Three raised spiral lines or minor threads,
of which the more posterior one is usually much thinner than the
two others, are observed along the floor of the groove separating
the two main ridges of each whorl Two more spiral threz!ds may
occur along ¢he depressed zone anteriorly to the sinus ridge, or
else, there may be but one, as the more anterior of the two may
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be entirely concealed by the®posterior margin of the*following
whorl. ‘The interval between these two anterior threads may
carry an additional fine revolving line. Two more or lesg distinet
revolving lines may bound the sinus ridge externally tosits two
main threads, one on either side. The sinus*ridge is crenulated at
close and even intervals by short straight ribs, practically vertical
or very slizhtly oblique and anteriorly retrocurrent, swelling into
blunt granules across the two main spiral ridges. The circum-
sutural ridge is also denticulated, but at less regular intervals, By
thickened lines of growth. The course of the lines of growth is
steeply antecurrent or practically normal to the pasterior suture,
antecurrent at about 45° to the anterior suture, strongly retro-
current fromeeither side to the sinus ridge.

The broad bodv-whoel measures®{rom nearly five-eighths to
nearly two-thirds of the total height. JAnteriorly to the sinus-
ridge it contracts with a hemispherical or somewhat flattensd con-
vexitv, connected by a rather broad and rather shallow concavity
with the rather short terminal stem, which is rather bluntly trun-*
cated and very distinctly dorsally d=flected at its extremity. The
ornaments of the last spire-whorl are continued upon the corres-
ponding portion of the body-whorl, with a tendency towards an
increase in the number of minute spiral raised lines of the lowest
order. In those specimens in which the spire-whorls exhibit two
main spiral threads anteriorly to the sinus ridge, the convexity of
the base, anteriorly to the level of the suture, carries two more
main spiral threads. In those specimens in which there is only
one main thread clearly visible on the anterior part of the spire-
whorls, the next one, concealed by the suture, becomes clearly
disclosed at its termination, and is followed on the anterior con-
vexity by only one more main thread. Consequently, anteriorly
to the sinus ridge, the convex portion of the body-whorl carries
three or four main spiral threads or keels conspicuously granulated
at their intersections with the raised lines of growth. From one
to three fine spiral rajsed lines are observed in each of the inter-
vals between these granulated keels. Auother similar granulated
keel occurs at the junction of the anterior concavity and of the
terminal stem. A number of thin raised spiral lines, either all of
one size or else more or less regularly aleernating, decorate the
concavity. The terminal stem carries numerous spiral threads at
first alternating in three sizes and afterwards, more or less regu-
larly in two, as dar as the zone of accretions of the terminal trun-
cation; the threads of the first order being at first distinctly granu-
lated and but slightly inferior in thickness to the above-described
main granulated keels of the anterior part of the body-whorl, and
afterwards gradually decreasing anteriorly while the granulations
become fainter. The terminal zone of accretions which causes the
terminal dorsal deflection of the stem carries very fine, rather blunt
spiral lines crossed at irregular intervals by the somewhat rugose
accretions. The lines of growth become vertical at ghe junction of
the convex and concave portions of the base, and maintain that
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eirection ap to the margin of the terminal zone of accretions when
they finally become retrocurrent.

The somewhat small aperture is lanceolar, posteriorly termina-
ted by & narrow channel, while anteriorly it contracts gradually
into the rather ghorts oblique canal. The junction of the colu-
mella with the base of the last spire-whorl is curved though rather
abrupt. Anteriorly to the base of the last spire-whosl the course
of the columella is, on an average, straight as far as the com-
nfencement of the canal, and slightly oblique, the direction being
anteriorly towards the left of the shell. Not far from the base of
the last spire-whorl it exhibits a bluat, broad revolving swelling,
clearly visible when the outer lip is incomplete. At the com-
mencement of the canal the cblumella becomes more strongly
oblique, but it extends anterforly only fer a very short distance as
a distinctly differentiated structure, the anterior portion of the
canal being formed merely by the thin shell-wall without any
differentiated columellar margin or columella. The columellar
*margin is almost everywhere very thin: it has a very slightly raised
edge at the commencement of the canal, posteriorly to which it is
quite flush with the adjoining outer surface, except at its posterior
termination where it exhibits a small button-like callous thickening
resembling that of a Drillia, which contributes to contract the
posterior channelled termination of the aperture. The outer lip
which is very thin terminates normally to the suture, The sinus
is moderately broad, very deep without any raised edge. The
convexity of the outer lip, anteriorly to the sinus, does not
project much further forward than its posterior termination, The

internal walls of the shell are lirate, but the internal lirae cease at

a considerable distance from the aperture.

In the two specimens in which the outer lip is complete, or
almost complete, it exhibits a most peculiar structure which does
not appear to have been noticed or deseribed in any other Pleuro-
tomid shell. The two anterior main threads of the convexity of
the base, on approaching the aperture, grow into extremely promi-
nent trumpet-like hollow expansions which, nevertheless, do not
breach the margin of the outer lip whose outline is continuous, the
hollow expansions being, in the present condition of the shells,
quite shut off from the interior of the shell. It is evident, how-
ever, that this was not so at the time of their formation, and that
they must have originated from a more or less siphon-like fold of
the mantle with the formation of a deep sinus whigh was afterwards
obliterated. This peculiar growth was evidently several times re-
peated, for there are several of these trumpet-shaped foliaceouns ex-
pansions fitting inside one another, the last ones becoming gradu-
ally smaller on approaching the present aperture. It is more-
over to be noticed that the growths are not simultancous on the
two main threads which are affected by them. On one of the
specimens, it is upon the most anterior of the main threads of the
convexity of the base that this structure is first observed ; then,
without any closing of the temporary sinus thus produced, the

A
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mantle-fold which originated the structure shifted its 1lnﬁitinn ta
the next principal thread posteriorly to the one upon which the
structure was first developed. Consequently the expansion shifts
its position forward (towards the aperture) and at the same time
posteriorly from the one main thread to the other, enclosing the
next similar structure produced presumabfy after a temporary
arrest of growth. In the other specimen it is observed that the
growth comrenced on the more posterior of the threads concerned,
shifted to the anterior one, and once more meandered back to its
original position. As has already been mentioned, the successive
expansions fitting indide one another become finally smaller on ap-
proaching the aperture till the sinus is obliterated dnd the outline
of the outer lip becomes regularisgd in this part of the shell; but,
when this Happens, it would appear as though the supposed
mantle-fold had once more*shifted its position still further forward,
for now a distinct stromboid sinus appeafs as an expansion of the
spiral thread at the limit of the concave neck and terminal canal,
representing what might be the initial stag® of a structure similar,
to the curious expansions above described. These structures evi-
dently result from some hitherto unrecorded anatomical peculi-
arity,

Dimensions,
Height .. 31 mm. 30 mm. 37 mm. 4I mim,
Thickness e B e S TR o NS S e
Height of spire . 17 ,, 20 , 2 ,, 24

Height of body-whorl 20 ,, 22 ,, 23 ,, 25 ,,

Of the specimens, the measurements of which are above
tabulated, the first is the smallest of those available, the last the
largest. The two others are those exhibiting the peculiar apertural
features above desecribed.

Remarks.—Compared with the original types, the Andaman
specimens above described are generally somewhat smaller, with a
more evenly conical, less conoidal spire, the apex, in particular,
being much more pointed instead of blunted as it is in the origi-
nally fipured specimen. The circumsutural rim at all stages of
growth and the revolving main keels of the body-whorl anteriorly
to the sinus-band are also much maore distinetly granulated in the
case of the Andaman specimens.

A fossil variety of this shell occurs in the lower and upper
Miocene and Pliocene formations of western India, the samge
variety also occurring fossil in the upper Miocene formations of
Java and Sumatra from which it was described by Martin (loc. cit.)
as Plenrofoma coronifera, a name preemployed in the zoological
nomenclature by Bellardi for a fossil species from the Miocene of
Piedmont. The blunt posterior swelling of the columella, clearly
visible in the fossil specimens from Indig and from Java, has not
been observed in any other species of Plenrofoma fossil or recent.

In all the fossil specimens from India and Java the outer lip
is incomplete. Judging from an illustration publighed by Sacco
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(Moll. terz. Piem. ¢ Lig., part XXX, pl. xi, fig. 35), there are
Indicatiofs of a similar structure fn the case of a fossil from the
Pliocene of Zinola near Savona, described as Plewrotoma monile,
Broechi, gvar. granocostafa, Sacco, which seems related to Plewro-
toma cohgener, from which it is distinguished principally by its
less distinetly bsid clrcumsutural rim and by the differently dis-
posed crenulations of its sinus band, which are much wider-spaced
and are elongated in the direction of the spiral ornanents instead
of being constituted by axial ribs.

In conclusion, I wish to express my best thanks to Dr. N.
Annandale for the favour of enabling me to stady these interesting
specimens, antl to M, R. Ry. Sethu Ram Rao of the Geological
Survey of India and Babu 8. C, Mondul of the Zoological Survey
of India, for preparing the beautifvl photographs illistrating their
structures, -




XX,  ALIST OF THE DRAGONFIIES RE-
CORDED FROM THE INDIAN I::M['IRH_
WITH SPECIAL REFERENCE TO
THE *COLLECTION OF THE
INDITAN MUSEUAM.

PART II THE FAMILY AGRIONINAE,

-
A. THE sECriON: PODOLESTES, PLATYCNEMIS. PLATYSTICNA
AND PROTONEURA.,

By F. F. Latoraw, M.4.

(Plates XIIT—XV.)

INTRODUCTION,

The following account deals with f{our sections (or legions to
use Selys’ term) of the Agrionidae (=Coenagrioninae of Kirby's
Catalogue.)

The family is the largest of the sub-order Zygoptera: it
consists of insects which are for the most part small and delicate.
and its species are numerous and often exceedingly abundant in
individuals, It isin fact a dominant family of existine Odonata.

In the Eastern tropics, so far as my observations go, and
probably in most parts of the world this holds good, the members
of the family falling into one or other of two great biological
groups :—

I. Those which appear not to be affected adversely by
human activities, have a wide distribution as species, and are
abundant in cultivated country ; and probably pass their larval
stages in still or stagnant water. Such for example are the species
of the genus Ischnura and of Agriocnemis, which thrive in the
environs even of a great city like Calcutta. s

, II. Forms whose habitat is uncleared forest and uncultivated
land, which tend to disappear with the advent of cultivation :
whose larvae probably live for the most part in running water.
It is noteworthy that such forms as a rule retain certain characters
that may be regarded as primitive, though, beyond question, many
of them exhibit extreme specialization in certain directions.

The sections of the familv dealt with in the present paper
may be grouped mainly in the latter of these biological divisions.
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Many of them are rare, or dwell in regions difficult of access, so
that it is ot %ur]:rrlsmw to find amongst them a considerable num-
ber of new species.

In descussing these and other members of the group, most
of whichare but little Jnown, 1 have found it advisable to suggest
certain modificatfons in the accepted eclassifieation. Henee this

part iz more lengthy than that dealing Caloptery-

gidae.

with the

» I have again to acknowledge my thanks to Messrs H. aud

E, W.

Campion for admirable wing-photographs.

I am also

indebted to thu former for much helpful adviek and eriticism.,
References to Selys' systematic writings on the Agrioninae are
given where necessary, for the sale of brevity, as fnl]m\r-ﬁ -

Synopsis=Bull. oA cad. Belg, q'?] EoPL TR qﬁr;r (1860).

Revision=

P. 433 seq. (18g1),
I hope to complete this account of the Agrionidae in a subsc-

quent paper dealing with the section or legion

little delav as possible,

4::;:.---:.
1. lLegion
f. A ."_‘Ti';r."r'-::‘;'.-.

1

Famly
-""I,i"‘l"l."l 5.
Fonorestes

melanothorax,

Selys,

L. Legion PLaTvexEMIS.

2. Cocliecia,

'
3

bt

reaifera, Selys.

« didyma, Selys.®

Tropical

Mém, Cony, xxxviii, p. 8 seq. (1880,

Odonates de Birmanie=Aun, Mus. Civ. Genova (2) x,

Agrion,"' with as

AGRIONTDALR,

Na TEe,

comtinenial lands,
Mew Caledonia.

Himalaya Lo Burma, Austra-
lin, New Caledonia,

Himalava to Burma,

Ol =world
Tropical
Guinea.

Himalayi, Indo-China o
Formosa, Malaya.

Himalaya 1o Assam.

Himalaya.

Temperate an
lands o New

. bimaculata. Laidliaw, Assam.
3. Calicnmenis. Himalaya w Burma and
Taonkin,
5. eximia, Selys. Kumaon 1o Tankin,
0. nriles, n. nov,’ Burma.
- erythromelas, Selys.® Burma, Tonkin.

-
[ == e

4 fudocrentys.

L2. kempl, n.sp 1-{|'|n:|t::]',':|.
5. Cabera. Oriental region to Damas-
cus and Madagascar.
13 anmiedala, 'ELI}-. Inelia, Borma to 1':11'311041'.'1.
14. @ittata (races), Selys, India, Assam, Tonkin, Ma-
laya to Borneo.
LY 15, margincpes, Ramb India, Indo-China, Malaya,
L]
L]

. mniala, Sclys,

. pulvernlans, Sclys,

. eliromothorax, Selys.*
« morfani, n. sp.

Himalaya.

Himalaya to Assam,
Burma®

Himalaya,

Himalaya, \W. China, Malay

Peninsula.

-
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(Fen s, Species Raingre
L. Legion ProarysricTa Propical Amefica, Tropichl
A Do New Ciinesn.
{ Plafvs i Covion, 5. Indi
10w lata, Selys, Ceylon .
17. apicalis, Ixirby. Cevlon, "
o \ [ | vesds, Taidlaw, Hl.'-..l.:;".. .}
Ve 5 i |||L]|.I. [ndo-{ hina, 1'-J.ll.'._'k....
K Papua.
10, earmitchacld {Laidlaw), Himalaya -
bt i :‘."-:.'__-".".'.r {Selys). Ceyvlon. u
a1, T omonfans (Selys)® Ceylon %
1 digna (Selys) Ceylon
¥, 1 :'.;.l_'!.'L'\-I. Cevlon.
<R (oely Burm:a, Malay Peninsul:
2. Profo India, \\].II.'L_'L'.I. Crelehes,
& A5 Aidaw. z
aly, T P 3 Assam
b l.egion I I |-!|i|' 1 America Africa
Oir | !:'.:"':;"-‘l:! r’.'|'-u.|_ R
ASstrr ’
I Ch I -'i_ entral India i
27, quadeimacidata (Ramb. ). Central Faeli:
fezparome:
17, sp. ] _
T . Central India.
24 atkinsant, Selys Burm:t.
T, 2o, Tavesfermains ¥ MNilgin Halls.
W, Penisular India.
3. gomphoides | Ramhb.)
Caconvns Ceylon, Burma, Malaya
37 sifa (Kirhy). Ceylon.
13, verlicalis (Selys).® Burma 1o Borneo.
10, ribferrupta (Selys). Burma to Singapore.

Species marked with an asterisk are not in the Indian
Museum collection. I have, howewver, been able to examine ex-
amples of most of these either in the collection of the British
Museum or elsewhere.

Legion I. PoDacrION, Helys.
Genus Argiolestes, Selys.
Argiolestes melanothorax, Selys.
B
L]
(Pl. xv, fig. 1).
Argiolestes melanothorax, Selys, Aww. Mus, Civ., Gewova (2) %, pr 500
(18g1). - ;
Ris, in Nova Caledoitia, {Zoolegie), Vol 11,
L. 1, No. 1 {1915)-
See also Calvert, Proc. dcad. Nal. Scr. f’u‘l.'ll'lrl'rr'r‘u?ll"'lln' fa, mr3, p. 20,
3 o 1 ¢ Darjiling district. £
z & 1 2 Gopaldhara, Darjiling district (H. Sfevens). :
-
-
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Under Calvert’s rubric (fpe. edt.) this species should fall intp
the genus Wahnesia of Forster. 'This genus cannot stand : its type
species has not been described. As, morcover, Dr. Ris is not dis-
posed to subdivide the genus .lrgivlestes on our presentdmperfect
knowledge, the present species is best left as before, though it is
probably generically apart from the Australian spfecies.

No other representative of the * Legion® has been recorded
within the limits of the Indian Empire ; and 8. India and Ceylon
are at present, I believe, the only large tropical continental areas
without such representation.

Legion I, PLATVCNEMIS.

Diagnostic table for the Indian genera.
™
A. Upper side of quadrilateral shorter than lgwer side by at least one-fiith of
the length of the latter in the fore-wing, wsun
i. Wing petiolated to the level of Ac.
1|.‘I.-il.'|_-._;' I'|.'|.‘|'.u<_'|:|,- |.,|||_5: and narcow ; susually 2 or 3« clls between
the quadrilateral and the sub-vodus. :

v by more than this.

VELICCLE, Wirby.
£ L1, Wirbs
thranipes (Ramb.)

iyva, Formosa, Malaya.

Type: Coelicein
Distribution ; H
i, Wing ceasing te be peticlated before the level of Ac,
"I.‘l.-ing | |';_'|.'1I,|1.'-;'-|_n. long and narrow, 4 cells hetween the |'JI:.:.'{1|.-
lateral and sub-nodins,  Reticulation very dense {over 300 cells
on the hinder-wing .

Ixnog NEMNIS, . ren.
Type: fudocnemis kempi, n. sp.
[hstribution = Aszam, ¥ W. China.
Wing £ relatvely broad and rounded, 3 cells between the quadn-
lateral and sub-nodus.  Retculation on the [ore-wing not so
dense {not more than 250 cells on the hinder-wing).

Catrcxearts, Selys.
Tvpe: Calicnemis eximia, Selys,
Distribution : Himalaya, Burma, Tonkin.

B. Upper and lower sides of quadrilateral nearly equal.
Third joint of antennae coual in lengeh o second join

Corerd, Kirby,
Type: Copera marginipes { Ramb. ),

Dhistribution : Oriental Regon, Madagasear,

It may be added that the larvae of A (probably) inhabit quick
running streams, of B, so far as is known, slow moving or stjll
water, 2

Genus Indocnemis, nov.

The genus is to some extent intermediate hetween Coeliccia
and Calicnemis, and probably more primitive than either.

b Tndocuemis, hind-wing length to breadth, 63 ; 12,
T Calicnemis, hind-wing lengih o breadth, 57 : 12 {in O pafreralans),
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. i Indocnemis kempi, sp.nov.

(Pl. xv, fe. 2).

1 o, Cheerapunji, Assam, 4000 ft , 2-9-x-14 (5. W. Kemp).

Wings hyalige, sghtly smoky, pterostigma black, one and a
half times as long as broad, covering one and a half cells. Post-
nodals on fore-wing 22. Length of abdomen 51 mm,; of hinder-

+ wing 38 mim,

Head entirely black save for a pair of small, oval, post-ccular
marks on the oceiput, which are blue, s

Prothorax.and thorax black, the latter with a pair of ante-
humeral bands of blue, extending for about two-thirds of the
length of the dorsum of the thorax, pointed at bqth ends and

broader below. . 3
Abdonien, lees and gnal appendages entirely black, save that
d the basal two-thirds of the lower pair of appendages are brown.

The upper pair are alpout three quarters the length of the lower
pair, triangular when wviewed from
above, carrying each two teeth at the
ends of a crescentic projection on their
under surface. Lower pair slender,
rather cylindrical but broad at the
base ; incurved at their free extrem-
ities, and hooked downwards (text-

fig. 1).
iy oy R e Ris (Supplementa Entonolo grea, Ber
sp. nov, : lin, No. I, 1912, p. 67) notes a femal
Anal appendages &, from probably of this species [rom Tsa-Yui-
tbove. San, in Ewangtun, under the name

Coeliccia 7 orang (Forster).
Forster's species Trichocnemis orang [Forster, in Laidlaw,
Fasc. Malay. (Zool.), Pt. 4, p. 2 (1go7)—Perak, coll. Forster] is
distinetly smaller,
Its dimensions according to Forster are :(—
Length of abdomen 46 mm | of hinder-wing 33 mm.
. e gl 3 43 mm. ,, B 32 mm.

I do not know the species, which is probably congeneric with
I. feempi,

Type (male) in the Indian Museum, No. 8200/20.

With this specics I have associated the name of Mr. S, W.
Kemp of the Zoological Survery of India.

Genus Calicnemis, Selys.
Calicnemis mortoni, sp. nov.

I o Pashok, Darjiling district, 5500 ft., June, 1916 (FF. H.

Gravely).
Wings hyaline, pterostigma black, covering one and a half
cells, ;
L]
L]

’
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Post-nodals on fore-wing zr. Length of abdomen 36 mm., of

hinder-wing 29 mm,

Body slender when compared with that of the three common
species discussed below, Colouring almost entirely black, with

the following exceptions :— . r
. Head.—A small oblique vellow mark on 8ither side of the

posterior ocelli, and a narrow transverse line of the same colour on

either side of the occiput.
= Prothorax.—A minute yvellow spot on either side of the midgdle
lobe of the dorsum,

Thorax.—The Interalar space is cherry red.

Abdomen.—Segment 1 is dull brown., Dorsuin of segment 2
and the base of segment 3 cherry red.

Legs and anal appendages black,.

Anal appendages.—Upper pair two-thirds the length of the
lower pair, twice as long as the tenth stgment; nearly straight,
digitiform, each with a small tooth downwardly directed near its
base on the under side. Lower pair slender, cylindrical, slightly
uncurved, and with a slight downward hook at their apices.

Type (male) in the Indian Museum, No. 3463/H.I.

I have named this species after Mr, K. J. Morton of Edinburgh.

Calicnemis chromothorax, Selys.

Culicaents clironiofherax, s('l_'h'. A, Mus, Cegr. Genowa (21X, pp. JO-71
(18g1).
This handsome Burmese species is, I imagine, more closely
reluted to C. morfoni than to other species of the genus.
The anal appendages of the male appear very similar to those
of C. morioni, and in both the abdomen can be described as slender.
Selys’ statement as to the length of the hincl—‘wiug of the
female seems to be a misprint. For the male it is given as from
22-26, for the female 38-40 mm.

Calicnemis eximia, Selys.
Caltenemis eximia, Kirby, Cat. Ordonata, p. 131 {1890).
e Selys, Aun. Mus. Civ. Genova (2) %, p. 72 L1801}
Martin, Mission Pavie [MNevroptires] (sep.), p. 18

(1gog). b ;
Calicinenis athinsoni, Selys, Adwn. Mus. Civ. Genova, (2] %, p. §2 (r8g1)

Kumaon issprobably near the western limit of the genus.

The female described by Selys as that of C. atkinsoni is a
female of the present species. Hence a new name is required for
the male referred to that species: it appears distinct from any
of the other members of the genus. The female referred to C.
eximia by Selys in his synopsis belongs really to the next species,
C. minsala, Selys.

I give below an account of a female of C. eximia taken in
copula with a male.

4
/
/

.
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. Head. Lower and anterior surfaces vellow, as far as the
level of the anterior ocellus, with a black line running from eye
to eve at the level of the base of the anten-
nae : the two basal joints of the antennae
vellow, the remainder black. The vellow

colour of the frons has a distinet greenish .
tinge. The occiput is black with a narrow
linear wyellow mark lving transversely on

- e either side. .
T The eyes are vellow for their lower two-

3 thirds, the upper third is'brown ; the brown
- colour is separated from the vellow by a
_._.'E' darker margin which runs latitudinally, and
.5 | joins tlje black transverse band on the {rons
e at the level of the*hase of the ocelli.
s

Prothorax.—Dorsallv black, yellow at the
sides and below.
_ * Throax —Dorsum black with rather broad
yvellow antehumersl bands ; sides and under-
surface vellow with a black band at the g
level of the second lateral suture,

Abdomen yellow ; the frst segment with
a fine black basal triangle; the remaining
segments all with a broad bronze-brown
longitudinal band dorsally occupying their
whole length, On segments 2-6 this band
is narrowed at the base of the segment, so
that each of these segments has a small pair
of basal yellow lunules when looked at from
above ; segment 7 has a similar narrowing
apically, whilst segments 8-g show hoth
basal and apical lunules. The sternal plates
of seaments 2-% are also brown, except

B i b at their extremities (text-fig. 2).
eximin, Selys, The legs are yellow; the two anterior
\bdemen ¥, seen from  pairs have a slight orange tinge., and the
above, posterior surfaces of the femurs have each

a brown line. The pterostigma is brown.
Superior anal appendages vellow.

. Calicnemis miniata, Selys.

Caliciemis minrata, Kirby, Cat, Odonata, p. 131 u:-:?_;u
Calicnemis extmia, Selys, Synapsis, p. 160 ()7
o o 2 ¢ Gopaldhara, Darjiling district (H. Stevens).
oo ¢ 2 Darjiling district.

The female of this species does not appear to have been de-
scribed fully. /

Head.—Lower and upper lip, ante- and post-clypeus yellow ;
the ante-clypeu_s with a pair of black spots, the post-clypeus with ‘
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a rectangular black mark, genae and frons as far as the level gf
the base of the antennae greenish-vellow, the rest of the head
black, with a transverse vellow band from eve to eve at the level
of the anterior ocellus, and a fine yellow line on either #ide of the
occiput, the lower two-thirds of the eves greenish-vellow, the uppen
third black, '
Prothorax. —Dorsum black, the sides and under surface vellow.
Thorax*—Black above, with greenish-vellow antehumeral
bands, rather narrower than those of C. eximida ; sides and under
surface vellow with a black line on the second lateral suture,
Abdomen reddish-brown, segments 1-6 with a_terminal black
band, becoming broader on segment 6. Segment 1 with a black
triangle dorsally occupying its whole length (in mature females).
A fine black”line runs along the mids-dorsal carina of the first six
segments, it is however scarcely evident on segments 5 and 0 of [ully
mature females. The remaining abdomifal segments are entirely
black, save for some traces of reddish-brown at the base of 7.
Superior appendages black. ] .
Legs vellow, the posterior surfaces of the femurs with broad
black line, and the posterior parts of the tibias brown, tarsi black.
Pterostigma very dark brown, almost black.

Calicnemis pulverulans, Selys.
(Pl. xv, fg. 3).
Calicnemis pulsernlans, Wirhy, Cat. Ovdonata, p. 131 (18gu).

oo 2 2 Dampling district.

o o ? 2 Gopaldhara, Darjiling district (H. Stevens).

o Young. Head.—Lower lip yellow, upper lip black with
yvellow margin, genae and lower two-thirds of eyes pale greenish-
vellow, the rest of the head black save for a narrow vellow band
running across the frons immediately in front of the anterior ocel:
lus, and a pair of narrow linear yellow marks on the oceiput behind
the eyes.

Prothorax black dorsally, sides and under surface pale vellow.

Thorax black above with broad pale yellow antehumeral
bands ; pale yellow at the sides and below with a black line on the
second lateral suture,

Abdomen yellowish-brown, paler below, the posterior seg-
ments becoming progressively darker, the last three being entirely
black, Sutures=marked with a black ring, the apices of segments
2~6 with a very fine pale yellow ring, incomplete in the mid-dorsal
line. Anal appendages yellowish-brown, legs black, base of femurs
vellow, especially anteriorly.

As the male becomes mature its colouring becomes rapidly
darker,

A fully 2 .ult male has the margin of the upper lip and genae
still yellow ; the yellow markings on the frons and occiput are re-
placed by blue primrose marks. The vellow of the grothorax, and
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the vellow antehumeral thoracic marks are similarly altered ; the
sides of the thorax are more extensiv ely marked with black, Th{:
abdomen is almost entirely black, segments 4-5 showing some dark
brown Lohun The anterior segments especially have a blue pruin-
escence ;" the legs are entirely bht_‘L, pulverulent like the abdomen.

Lastly , an did male is almost entirely black, the only colour-
ing being on the extreme of the upper lip, which still remains
yellow, and the lower two-thirds of the eyes, which aré of a bluish-
green colour.  The sides of the thorax have become entirely black,
the pruinescence is retained on the top of the head, and on the
antehumeral bands of the thorax. The black of the abdomen is
intense and métallic.

¢ Young.—Colouring almosf identical with that of the young
male, the chief difference segms to be that the yellow fargin of the
upper lip 1s more extensive than in the hale sex.

The first indication &f approaching melanism is the appearance
of a narrow, very dark brown band, running longitudinally on the
dorsum of abdominal $egments 2-4, whilst the remaining distal
segments pass progressively from very dark brown to black.

It may be remarked that at this stage the female bears some
resemblance in colour pattern to that of C. eximia.

A female coloured thus was taken in copula with a male in the
' all black ' stage.

More adult females pass through the same colour change as
the males, reaching ultimately the condition of blackness relieved
only by the pale 3eilax»lnh green of the lower part of the eves: in
this state also they are taken mating.

The three species noted above are evidently at least locally
abundant, and presumably occur together, as I have before me
bottles containing spirit specimens of two or in some cases three
species apparently collected indiscriminately and in considerable
numbers.

The remaining species of the genus must be very rare on the
Himalayan range, or more probably do not occur there at all, as

they are unrepresented in the Museum collection and in Mr. Sl-:-vens
series,

Calicnemis miles, nom. nov.

The synonymy involved here is as follows :—
(1) Caliciemss exinin, Sclys, Synopsis, 1863,

- " 9 race atkinsons 9, fMevision, 1880.
afkin WJH ? Odonates de Bygrmanie, 1891,
2] Calicienis miniata, Sclys, Kesrsion, 1880,

T eximia §. ‘-_}':ra‘rjsrs, 18063,
(3} Sp. innominnta = miles.
Calicnems atkinsoni &, Odonates de Birmanie, 1891,

TABLE OF THE SPECIES OF CALICNEMIS,
o Al c.gw vellow or orange,

Abdomen Lnllrlﬂ} scarlet . L exfmin, Selys,
Abdomen with black articular rmg-. segrments g, 1o dark,
. = C. mrles, n.n.
= :
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B. Legs largely black.
. .
i.* Abdomen slender, 35 mm. or more in length.
a. Thorax black (in adult male) PO 2 T T
b. Thorax largely brilliant chrome yellow,
& .-.".-J.-u.l.-:"?'i.-r'.r.l.'. Selys,

ii. Abdomen stout, about 30 mm. long or less,
. a. Abdomen of young males yellow marked with black, of adult
males brownish-black or entirely black.
C. pulvernlans, Selys.
5. Abdomen dark carmine-red marked with black.
- 1. Lipper lip red-brown, lower anal appendages longer than
upper paiT o, C. mrnesate, Sclys.
% Upper lip black, lower anal appendages not lenger than
UPper peir .. O, crvtliromelus, Selys,
2 A. Legs yellow,
Dorsum of abdomen bronge-green (i adule . €. eximra, Selys.
B. 17egs largely black. A
i. Abdomen vellaw with black marks.
. Terminal segments black (og whole abdomen black in fully

adult specimens Tt C. pulvernlans, Selys

b. Terminal segments marked with yellow,
. C. ehromotlorax, Selys.
#

i, Abdomen crimson with black marks.
a. Lipper lip black: ... O erpthromelas, Selys.
b. Lipper lip red-brown miniata, Selys.

Genus Coeliccia, Kirby.

I regret to find that I have caused considerable confusion in
the synonymy of this genus. It is one where adequate material is
very necessary, as the species are decidedly difficult. I take the
oppoartunity here of correcting my previous mistakes,

Species of the genus will probably prove numerous; from
Borneo I have seen several undescribed forms. The structure of
the anal appendages of the male and of the prothorax of the female
are of especial importance in discriminating the species.

The genus has been divided by Selys with two sections depen-
dent on the position of the sectors M3, RS, with regard to the
subnodal cross vein.

It is possible that some use may be made of the thoracic
colour pattern in grouping the species according as to whether :—

(@) Males and females both have an ‘antehumeral’ band
(as in C. membrantpes).

(6) Males have round or oval spots on either side of the
thoracic carina, females with antehumeral band (e.g.
. renifera, Selys). 2

(¢} Both sexes have round or oval spots on either side of
the thoracic carina (e g. C. flavicanda, Ris).

Presumably those species falling under (¢) are the most
specialized, at any rate as regards colour.

T'he thoracic colour pattern is certainly wvery interesting;
species of the genus have apparently evolved, within the limits of

the genus, an arrangement widely different from their allies. But
L]
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the whole ‘Legion’ is characterized by a tendency to originality in
colouring,

The grouping of the species adopted by Selys, which depends
oun the pewition of M3, RS, relative to the subnodal cross-vein,
seems to be a natural one as it is supported by the peographical
distribution of the®species.

Thus the species agreeing with C. renifera in this respect are

, allfound in the Himalaic mountain complex and its outlying spurs;

those akin to C. membranipes are more definitely Malayan with
their headquarters in Borneo, In the accompanving table I have
attempted to give the chief characteristics of the C. renifera group
so far as they are known to me, ‘The table iz of course, largely
compiled from D, Ris’ article on species of the genus (Supplementa
Entomologica, No. 1, 1912, ppa 61-07; Berlin).

Martin has recorded C. oclogesima {§c1ys‘,|, C. renifera (Selys),
and C. membranipes (Ramb.) from Tonkin (Martin, Mission Pavie
(Nevroptéres), 1go4). I think it possible that the Tonkinese form
af C. renifera, at any rate, may prove to be distinet from species of
the type locality.

TABLE.

M proximal to nodus, MS distal,
Costal side of quadrilateral of {ore-wing about one-third shorter than
anal side.
Space between quadrilateral and subnodus normally with (wa
(5 |-:.t;-\."|_'i|1-1 {r.e. 3-celled), v
a. Costal side of plerastigma about ane-third shorier than anal
sidle.
g segments g, 10 blue ; thorax of § and 9 similar.
O brachrsticta, Ris.—Philippine Is.
b Costal and anal sides of plerostigma sub-equal,
i o segments g, 1o orange; anal appendages orang e;
thorax of Jand § simalar,
C. favicandn, Ris.—Formosa.
. o segmenis 0, 1o black (marked with blue), anal ap-
pendages black ; thorax of § with complete antehumeral
band.
; C.evied, n. sp.—>Malay Peninsula,
iii. o segments g, 10 largely blue, anal appendages brown
thorax of § with complete antehumeral band.
C.simillima, n. sp.—Malay Peninsula,
Costal side of quadrilateral of fore-wing about one-fifthshorter than
ansl side.
b Space bevween quadrilateral and subnodus normally with ane eross-
Vi, 5
C, bimaculata, Laidlaw.—Assam.
(F = C. didfyma, Selys).
Il. Space between quadrilateral and subnodus *normally with two
CrOss-VeIns.
i segments g, to and anal appendages blue ; thorax of §
with narrow antchumeral band.
i C. eyanomelas, Ris,—Formosa,
i, o segments g, 10 (adult) and anal appendages black ; thorax
of 2 with complete antehumeral banel,
C, renifera (Selys).—Himalaya,

A specimen in the British Museum from the Chin Hills labelled
Coeliccia didynia is certainly quite distinct from C. bimaculata. 1
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have not been able to satisly myself that this specimen is certainly
the true didyma, but as I had*no sufficient time to exathine it fully
I can give no reason for supposing that it is not correctly referred

to that species. .

Coeliccia renifera, Selys,

5 (Pl. xiii, figs. 1-3; pl xiv, fig. 3).
Coelicera renifera, Kichy, Cat, Odonata, p. 128 (1800).

9 o ad., 4 o juv., 4 § ad. Pashok, zooo-4o00 ft., Darjiling
dist., 7—14-vi-16 (K. H. Gravely).

o Abdomen 44 mm., hind-wing 275 mm. +

2 W5 A0, ,, ., 2705 mo.

o Adwit.—Lower lip and Idwer two-thirds of eves vellowish-
green, Rest of head and upper sufface of eyes black, except the
anteclypeus and genae which are silvery flue, and a small yellow
transverse post-ocular mark.,

Prothorax entirely black. .

Thorax black with a pair of oval-oblong, silvery blue spot$
on either side of the mid-dorsal carina, extending from below for
about half its length ; and a large mark of the same colour later-
ally divided into two by a black line along the second lateral
suture,

Abdomen brownish-black, paler below ; at the apex of each
segment from the third to the eighth is a paired ventro-lateral spot
of a bluish-white colour,

Legs white. Posterior surfaces of femurs, anterior surface
of tibias black, likewise tarsi and spines,

Anal appendages white, the tips of lower pair black.

o Juv.—Black marks on head not nearly so developed as in
adult. The upper lip 13 vellowish-white, and there i1s a broad
vellowish band running from one eye to the other across the head
at the level of the anterior ocellus. Upper third of eyes abruptly
darker than lower parts.

Prothorax entirely yellow, with the exception of the anterior
and posterior margins which are marked with black.

Thorax brownish-black dorsally, with well-marked ante-
humeral stripes, exactly matching those of the female, and inter-
nally to these are the oval markings of the adult male ; these along
their border coalesce with the antehwmeral band. Sides and under
surface of thorax pale vellow, with vestige of black stripe along the
second lateral sputure. A

A bdomen pale brown, darker at articulations. Segments g and
1o whitish-yellow.

2 Adult.—Coloured much as the voung male, but with the
anteclypeus black, and the dorsum of the thorax entirely without
the oval markings characteristic of the male. The dorsal parts of
segments 4, 5 are more darkly coloured than in the young male,
and the posterior hali of 9 and the whole of 10 is of a whitish-

vellow. : s .
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: . Coeliccia erici, sp. nov.
Trichacnenis .l':'.'.'l_ﬂ'.l. Laviidlaw 'LI'IL". Hl.']:l.':wl. Fase. Malav. (Zoul,) l"l.".'|1_ 2
(1907)

1 o & ¢ ¢ Bukit Besar, Jalor, Malay Peninsula, 2500 ft.

o Abdomen 45 mm., hind-wing 26 mm,

= ” 40 mm., hind-wing 27 mm
o Head (damaged) —TIpper lip metallic black, genae ? blue.
* Rest of dorsal surface black, with a pair of small wedge-shaped
post-ocular blue spots.

Prothorax (damaged).—Largely black, probably a vellow spot
on either side. »

Thorax.—Dorsum black as far as first lateral siuture, marked
in front on either side of the mid-forsal carina along i%s lower two-
fifths with a very larze almo%t circular spot of bright blue, This
spot appears to be homeslogous not only with the owval spot of
€. renifera, but also to include the persistent lower end of the ante-
humeral band. Sides «and lowsr surface pale vellow with an in-
complete black band at the second lateral suture.

Abdomen.—Segments 1, 2 black above : 3-8 brown, darker at
the articular rings; §, 10 black (probably) marked with blue dor-
sally ; anal appendages blackish
brown. Upper pair longer than
lower pair, and when viewed from
above flattened and truncate. In
profile they appear shaped rather
like the blade of a table knife, and
each carries two small downwardly
directed testh separated from one
another by aconeaveedge. Lower

Fi6. 3.—Coeliccia evici, sp. nov. pair stout, of the shape character-
Anal appendages 4. obliquely from  jstic of the genus, curved inwards
e to meet each other at their extrem-

ities, and at the same time hooked

downwards (text-fig. 3).

2 (much damaged}, Head as in male?

Prothorax with a very larze vellow mark on either side of middle
line separated by finz back line, anterior and posterior lobes black.
Posterior margin gently coneave, with minute projection backwards
in the middle line,

Thorax with broad vellow autehumeral hands,
Abdomen dark brown, passing to black-brown apically. Seg-
ments 8, g with apical dorsal, erescentic vellow mark,

I have named this species after a soldier who fell in 1915 and
also after my little son his cousin,

-

Coeliccia simillima, sp. nov.

Lrichocnenis actogesiog, Laidlaw (nec Selys), Fase, MWalay. (Lool.) BV,
P 4 (1ga7).

=4 @ o 1 2 Bukit Besar, April, May, September, 2000 it.
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¢ Abdomen 4o mm., hind-wing 26 mm.
- -

¢ (much shrivelled) o 25°5 1,

“* Thorax sky-blue and black ; abdemen black with blue tip.”

o Adwlt.—Head black, anteclypeus and genae blge. Post-
ocular marks of the same celour, almost circular, .

Prothorax black, with a pair of small laterad spots which are
blue,

Thorax*black above, a pair of oblong-oval blue spots on either
side of the mid-dorsal earina, extending to about the lower two-
fifths of its length, and above these a much smaller pair of linear
blue marks. Sides and under surface vellow with black line along
second lateral suture. 3

Abdomen.—Segments 1-2 black, with some yellow at the sides,
and a small *median dorsal blue line on 2; 3-8 brownish-black,
each with a very small pair of yellow spots laterally at its apex ;
g-10 blue above, basal third of g black. ®Anal appendages: upper
pair black, tipped with yellowish-white at the extremity ; with a
fine black basal tooth, and a larger hook-lilke projection at the end
of the middle third, both directed downwards; apex subacute.”
Lower pair brown, pincer-like, a little longer than the upper
pair.

¢ In poor condition, immature and shrivelled. The thorax
shows a pair of vellow antehumeral bands.

It is evident that this species strongly resembles C. octogesima
{Selys). T have not access to any authentic example of the latter
species and the published descriptions are not very full. It would
appear io be smaller than C. simillima, and to differ in details of
colouration. Granting the venational characters to be constant
there should be no difficulty in separating the two species.

Coeliccia didyma, Selys.

Coelfccin didyma, Kirby, Cat. Odonate. p. 123 (18g0).
I have not seen an authentic example.

Coeliccia bimaculata, Laidlaw.

Coeliceia bipracrelata, Laidlaw, Ree, fod. Mus, VI iv, po 3a1, plo s,
fg. 1 (1914},

1 o Abor Expedition.

The specimgn is rather immature, The statement that the
space between the quadrilateral and nodus is occupied by a single
cell is true only for one wing, the right hind-wing, the other wings
in each case have two cells in the space, i.¢. one cross nerve, the
latter condition is probably normal.

Unfortunately the account of C. didyma is not very full, and
it is not possible at the present time to see the type specimen. I
note the following differences between the description of C. didyma
and the type of C. bimaculala.
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O iidvanna, W hfmacalata,
Yellow '.l.llla anterior and poste-

o | Black with large light round spot
rior margins black.

| oneach side.

.|".l'.l.l.h':.-u'u_'. ;
§ Anupper pair ol small blue spots {

Thorax et |'|.|.|| ul SpMsLy alasen

! near the wings on the dorsan. U

Abdontain [ bIL,IIi-.I'lI 1 hls ]1'\ alove, yellow S‘LIHLIIL 1ovellow with semicie-
X . vkl II!-I. sicles. cular ]-IL.-'\.';II [} ||L. ALt ||r|'|\.

Size . Hind®winge 2y mm. Hind-wing 22 mm,

It must be noted that the anal appendages of the described
specimens are very similar.

Coeliccia albicauda (Forster).
Lrichocnamis octogesima albicanda, Forster (as race).
Trickocmemis dorncensiz, Laldlaw {nee. Selys), loc. arf,

Sonte time ago [ re-examinefl the male specimens which I had
regarded as probably belonfdug to Selvws’ species. I found it to
agree with the form descgibed by Forster as a race of ocfogesima, and
now believe it to have been identical with that form, whicl is cer-
tainly distinct from the true octogesima and worthy of specific rank.
*Unfortunately the two specimens, male and female, taken in copula
at KEwala Aring have been destroved in the meantime.

I have examined specimens of several species from Borneo,
male and female, and find so much resemblance amongst the
females that in my opinion it will be a matter of no little diffieulty
to determine in the future what is the male of the real borncensis,

The present species differs then obviously from C. ocfogesima
in that the female has no antehumeral band ; and is also almost
certainly distinet from C. borneensis.

It is to be hoped that material from the type locality may be
fortheoming, which will settle the question.

I have been able to identify alarval form from Kalimpong as be-
longing to Cf:h'ca.a:.mr's{\’o 85/H.I., April-May, 1910, F. H. Gravely).
It is very different in appmnuce from the larva of Copera annu-
laia, its legs are relatively short, the body stouter and instead of
the very long gill lamellae of Cofera there are very short strongly
ridged lamellae, shaped like a spear-head, triradiate in transverse
section, not so long as the mask. The differences between the two
larvas are so striking as to sugeest that the two zenera are not
really closely related, but show a convergent similarity in their
venation. A point of interest and one that will perhaps help to
throw light on the question is that in the Calicnemis larva I have
been able to determine that the tracheae which supply RS and M,
rite from a commion stalk from the main trunk of M. This feature
may be the explanation of the remarkable venation found in
Prionocnemis,

Genus Copera, Kirby.

(= Psilocuemis, Selys).
Copera annulata (Selys).

Coperat amnrelate, Ixirby, L.-jf Odarrata, p. 120 | 18g0].
Copera gupulata stevena, Laidlaw, Ree. fed. Moo VUL v, p. 345
= pl xvi, A 2 (1080,
-




1917.] F. F. Latpraw : I'ndian Dragonflies. 337

I o North Lakhimpur, fgot of hills, Upper Assam (M. Slevens)
(tvpe of sfevensi).

I o with larval skin, from Museum tank, Caleutta, emerged
April qth, 1915, No. 3015/21. .

Selys (Revision) expresses the opinion that there is but a single
species ranging from Japan to Samatra and Assdm which includes
perhaps varieties and not local races. He observes that the females
cannot be distinguished. The ¢ races’ named are :—

C. subannulata (Selys).—Tenasserim, Calcutta.
ciliata (Selys).—Malacea,
serapica (Selys).—Nicobars, -
w Stevenst (Laidlaw) —Assam.

It is evjdent that the species is one of which long series are
necessary for determining the value of the differences which exist
between individuals. .

The larval skin is incomplete and lacks the mask. T hope
later to publish an account of the larval forms of Indian dragon-
flies, so will not attempt an account here bevond that the legs are
long and slender, and the caudal lamellae are linear-lanceolate,
occupying about two-filths of the total length of the larva.

1¥

»3

Copera marginipes (Ramb.).
(Pl xiv, fig. 2).
1'.'-';"";'.":] i:'rr."."h"f..'.'rr:'. Kll'l‘:-_-.. Cart. Odomata p. 120 (1300).
0 v Martin, Mission Pavie [ Nevropteres] (sep.), p. 18
Prilteckemis marginipes, Kroger, Sietfin Ent, Zeit, 1363, p. 102,

I o Parambikulam. 700-3200 ft., Cochin State, September,
1914 (F. H. Gravely), No. 8265/H.1.

2 " o292 2 Nagpur, C.P., 1000 ft., August, 1915 (£. D' Abren).

1 o Mormugao, Portuguese India, August 1916. No. 4369/H.T.

This species is characterized by the moderate dilatation of the
two hinder pairs of tibias in the imale, and by the very short
superior anal appendages of the same sex These are about one-
quarter as long as the stout lower pair This well-known species
shows striking age variations.

Young males and females are white, the abdominal segments
ringed with black, giving a very striking, almost ghostly, appear-
ance to the living insect. Adult specimens appear almost black,
the legs bright orange,

The eyes as seen in spirit specimens have a remarkable appeag-
ance. The upper and lower poles are of pale gray ; there is a fine
equatorial belt of the same colour and on either side of this a nar-
row zone of brownish-black. The upper of these zones is continu-
ous with the dark transverse line on the frons.

Locally this species, which is widely spread, seems to vary but
little. Specimens from the Malay Peninsula, with which I have
been able to compare Indian examples, have perhaps a more
pronounced white mark at the apex of abdominal segment 8.
erwise there seems to be no differences of importgnce. -
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. . Copera vittata (Sclys).
wper wiltale, Kirhy, Caly Cidenafa; po 129 (18u00]).
. ; a Lorster in Lavdlaw, Fose, Malday, (Lool) v 2, 7.
o o Laidlaw, Kee. fud. Mus, V111, iv, J. 342
The males of this species are characterized by the absence or %
slight indication of dilatation of the four posterior tibias, and by
the length of the upper pair of anal appendages, whick equals one
half (roughly zpeaking) that of the lower pair. -

s«ible to recognize a certain
number of races which appear to be quite clearly defited.

I have been able to compare specimens from three localities
onlyv, from Borneo, Assam, and Cochin State, 3. India ; the adult
of the typical race from the Malhy Peninsula is unkaown to me.
Also I regret I have not nffre than adew specimens available in
1 om Assam.

fe alomaria, Selys, is very distinct,
the upper surface almost entircly black; in the adult the ante-
*humeral bands of the thorax are ohsolescent, seecment 1o gf the abiloe-
men remains yellowish-white, and the upper surfaces of the anal
appendages are of the same colour. The legs are of a rich orange:
brown and the tibias show no indication of lateral dilatation. +—

Length of hind-wing 1g mm., of abdomen 32 mm,

The Assam race C. viltata assamensis, Laidlaw, is largely rus-
set-hrown in colour, notably the vertex which in the other two
races noted here is intense black, Likewise the upper surface of
the abdomen is dark brown, and the white apical mark begins on
seament o ¢ legs are brown, quite different from the reddish
legs of C. alomaria, or the bright yellow legs of the next race,

In the case of this species it is o

each case, and no femalas fi
The PBornean race (

Copera vittata deccanensis, subsp. nov.

2 o I 2 Parambikulam,.

o Adult. Head —Upper lip, genae and anteclypeus greenish-
white, frons and oceiput black, with a broad creamy-white trans-
verse band covering the ocelli. A pair of linear post-ocular lines.

Frothorax black above, with lateral wellow marks, bright
lemon-yellow below.

Thorax black dorsally, creamy white antehumeral bands
present, sides vellow; mottled with black,

Abdamen Dblack, seoment 2 with fine longitudinal yellow line

sorsally ; 4—7 with small apical bluish-white lunules, g white above,
1o entirely white. .

Anal appendages —Upper pair white, lower pair white tipped
with black.

Lezs lemon-vellow, the posterior pairs of tibias distinctly
though slightlv dilated, -

Length of hind-wing 16°5 mum., of abdomen 29 mm,

The female is coloured as the male, though duller, the leas and
under surface of the thorax being of a dull white. On sepment g
of*the abdomgen is a square apical white mark. Segment 1
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brown below, and the ocen I colour of the abdomen is ru_"] '||1lmll
not black,

The adult of the I',.:.rm- i race is very distinet in appearance,
In faet it bears al fir 11 a close likeness to certaime species of
Caconerera (especially to Caconenra verltcalis, Selys) with which
have more than once received it The rich Liroven-red colour of the
legs and the almost entirely black body cive it an appearance
11115,

strikingly bnlike that of nl...:] -I|-;|_.|_x of the
Specimens from Kwala Aring in the Malay Peninsula identified

by me as €. alomaria, Sely I';“r-u. Zool. Soe. Lond., 1902, p. 350) a

all immature and their !1-.'::]u-|' desiznation must remain doubtiul.

A TISTA, IOV,

sized® Azrionid dragonflies, with a
ral, withput supplementary sectors.
resented by a nerve descending from
! to join A¢ or the hinder margin of
by Cut,,.  Cu, normal or reduced.
cate, a supplementary basal
ally very slender,

ather laree o1
: ..l rectangular q
| .:!l*-:']|1,I il I:.'_IH'}1I

the wing. Cu, repre

i.l':1'lh_-;r,
post-costal nerve alwayvs present.
legs with long cilia. )

Diisivil

1Y SCenc

Tropical Asia to New Guinea.
The distinctness of Juded in thiz new ¢ Legion
from the Pro a4 series, can scarcely be fJues-
tioned, especially '.‘.']1l._'|'| l'iu- more primitive members of each series
are compared together,

The following are the genera of the *Legion' with their
differentiating characters ;—

-Tropical

A Corgoextending beyond half the wing le
Jom A EWNENML, f"\-‘l'. G
Fype: £ peadia [Drury),

I Mistribation s Tropicd Aanesea

I of the wing

u

Sectors of sreulins not stalked,

PEATTEsTICT, Selys.

|_-.|'..-_ Posracnlata, Selys,
Mistabutions « Cevlon, 5. India.

i hinder marein of winge ' sgec-

ent, jommng <ke
arculus ' stalked,

DREPINOSTICT, i,

Twvpe: f carmielaedi (Laidiw),
Distribation = Ceylon, T Burma, Ten-
ki, Malava to Niew Ciginea,

A absents
PROTOSTICTA, Sely
'['I-,-l..-_ 1 simplicene) belys
Distrbotion: 5, Indiag Flimal . Malan
Peninsula. Borneo, C clebes
-
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The djgtinction hetween Drepanosticta and Protoslicla is not
of great importance, and is liable in individual cases to brealk
down.

The twwo genera may, however, be retained at least as a matter
of convenience.

I have not faund it possible to hit on a good character to
further sub-divide the genus Dyepanosticta though it is likely that
the genus can be further broken up. T have been able"to examine
sogie seven species of the genus, for the purpose of defining the
genius, and 1 find that the point of attachment of * 4b," and like-
wise the point of onigin of M, and Ms, shows 4 certain amount of
individual varidtion,

On the whole the Cevlon spegies have the least reduced vena-
tion, T have selected D. egrmichaeli as type of thé new genus
because it is a well-characterized specied, and with a fair number
of specimens at hand I hdve been able to deposit a paratype in the
British Museam and 1n my own collection,

Genus Platysticta, Selys,

Platysticta deccanensis, Laidlaw.

fata |?I|'|'|'|I..':'..'--'-. l.;'ll-l:.r.'._ Rec, fnd, Mz ,‘\-I

B 388

text-fig, 1

Lengzth of hind-wing 34 mm., of abdomen 46 mm. Post-nodals
on fore-wing zz-23. Pterostigma one and a half times as long as
it is broad, covering more than one cell, brown with a fine white
margin,

Head.—Upper surface black, basal half of upper lip, ante- and
post-clypeus bluish-white,

Prothorax brown, its anterior lobe vellowish-white.

Thorax rich cinnamen-brown, paler helow, the mid-dorsal
carina and alar sinuses black.

Abdomen,—Segments 1-z dark brown with lighter brown marks
on the sides, 3-7 very dark brown, black at the articular rings, 8—g
pale blue above, black below, 10 black.

Anal appendages black, Upper pair more than twice as long
as seement 1o, sharply bent down at the middle. Lower pair
nearly straight, hooked inwards at their extremity.

Legs brown, articulation of the femurs yellow, cilia brown.
The Museum collection also includes a female belonging to this
genus and probably to the present species from Cf_::..hu'l State
(Forest Tramway : mile ro-14, alt. o300 ft., 28-ix-14, No, 8z272/20,
taken by Mr, Gravely). The colouring of the head and prothorax
agrees with that of the males deserilbied above. The thorax is
black above, with bluish-white antehumeral bands : brown at the
sides and paler below. The abdomen is brown with lilac coloured
lateral spots on segment 1o,

o Length of hind-wing 28 mm., of abdomen 36 mm.
L]
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Platysticta maculata, Selys. . &

.”.".:'n'_l.'.-..'r'n for mbarceefada, Wirlsys, Cad. Cdonala, X 132 { 1334308,

A species apparently confined to Ceylon. A specimen in the
British Museum labelled Platvsticta tropica, from Cevlon, is also a
true Plafvsticta. 1T have not had epportunity th satisfy mysell as
to the correctness of the specific determination, hut it appears dis-
tinct from P, maculata, Selvs, and apicalis, Kirby.

Platysticta apicalis, Kirby.

Dlatvsticta apicalis, Wirby, Yonen. Lima. Soc. Lomif® (Zool) XXV, (i
s6, pl xhii fig. 1, § (183g3).

Like the last confined to Cevlon, | The only old-world species

of the Legion with colourtd wings,

-
Genus Drepanosticta, nov.
L]
Drepanosticta carmichaeli (Laidlaw),
(Pl. xiv, figs. 1, 4; pl. xv, fig. 5)

Protasticte carmichaelr, Laidlaw, Ree. fud. Mus, X1, p. 390, g 3 (1915

Kalimpong, 500—4,500 ft., No. 74/H.I., April 1915 (F. H.
Gravely).

Pashok, 2,500 ft., Nos. 3grofH L., 344r/H.I., 33¢r/HI.,
3411/H.I., May-June, 1916 (F. H. Gravely).

The type specimen and others secured with it were in a bad
state of preservation and give no idea of the beautiful colouring of
the living insect. Fortunately fresh material enables me to remedy
the defective description given in my first notice of the spacies,

Venation —\Vestige of Abentirely sepasated from de.  Sectors
of arculus with long stalk. A, descending from subnodal wein.
RS distal 13-16 postnodals on front wing.

Head.—Upper lip, genae and anteclypeus pale blue, Post-
clypeus and frons to level between the anterior ocellus and posterior
pairs black, second joint of antennae pale blue. Irregular pale
blue band across vertex from in front of posterior ocelli to oceciput,
thelatter black Ewes pale blue, with an equatorial band of grey,
wider in front.

Prothorax olive-green dorsally, becoming laterally pale blue,
sides and under surface rich brown-black. =

Thorax oliwegreen dorsally, fading to pale blue humeral
stripes, succeeded by golden-brown colour at the sides, This in
passing ventrally becomes intensified to brown-black. A pale,

. silwery blue line on the second lateral suture,

Abdomen brown, segment 2z with a longitudinal, blue band
dorsally. Segments 3~6 have a narrow, pale blue mark at the base
and a dark ring apically; 7 except for a bright blue spot at the
base dorsally is black, 8-g brilliant light hlue, 10 black with dorsal

blue mark. . -



L]
.,
L]
L]
L]
342 Records of the Lidian Museum. [ VoL, X1,
. Lagaal '!"';',m"--".-f-‘!'\ black, Levs vedlowish wlin

Length of hind-wing 24 mm., of abdomen 36 mm,

The female specimens are teneral and in had preservation,
The colowing appears to be similar to that of the male, except
that segment 5 of {hic abdomen is dark coloured.

A male (No. 3q10/H.I.) has a remarkable abnormality of the
vestigial A4 on the right hind-wing, On tlis wing the vestige
= consists of two transverse nerves united by o minute cross-vein so
as fo be H-shaped,

A second male (No. 3501 /HLL). in poor eongition, has lost this
vestige altogether on the right hind-wing, so that evidently the
. en. Drepanosticla and  Prolosiicla occasionally
breaks down in this species at least,

distinction bet

L)
Ll
[ ]
Genus Protosticta, Selys.
Protosticta gravelyi, Laidlaw.
L]
. idlaw, Rec, Iud. Mus. X1, p. w0, text-fig.

I Talewadi, near Castle Rock, N Kanara District, 3106 (5.
Kemp)., No. 438q0/H.1. ,

3 Adult. Head as in the male: it should be added that the
dorsal surface of the eves is black, the rest a gravish-white.

Frothorax and thorax as in the male,

Abdomen black, segments 3-8 each with a white basal ring
relatively small on segments 1-7, but pecupying dbout one-half of
the length of segment 8; increasing gradually from segments 1-7
on the last of which it is actually larger than on segment 8.  These
Tings are more extensive on the sides and ventral surface of the
segments than they are dorsally. Segment g is entirely black.
Lengzth of hind-wing 20%5 mm., of abdomen 40 mm.

The nerve referred to as Cu, in the original deseription of the
male is the nerve I now resard as Aec.

Protosticta himalaiaca, sp. nov.
(Pl xv, fig. 6).

Kalimpong, Darjiling district, 500-4 500 ft.

Pashok, 5,500 ft., May-June, 1916. No. 3465/H.I.

Kalimpong, teneral and in bad condition.
« The representatives of this fine large species are unfor-
tunately all somewhat immature, so that it is pbssible that the
colouring of the male when quite adult may differ from the deserip-
tion given below. As the species should be very readily refound,
I think it worth while to give it a name.

= Juv., Head.—Upper lip whitish edged with black, ante-

clypeus and genae ereamy-white, the rest of the upper surface me-
tallic black, with green reflex.

o Prothorax black above, with indications of pale lateral lines,
creamy-white kelow,
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Thorax metallic black as far as first lateral suture, sides and
under surface creamy-white with broad black lateral band along
second lateral suture.

Abdonen brown, each of sexments 2- with black awical ring,
and 3—7 with whitish apical ring (probably blue in thé adult),
widening on the sides.  Apical half of 5-9 whitsh (or blue in the
aduolt) : 1o entirely brown.

dual dppemdages, —Upper pair aboul equal in lensth to
segment 1o, light brown, curved downwards, the distal half bladg-
like. Lower pair white, slender, evlindrical, a little longer than
the upper pair, incatved at the extremity, Each carries a small
inwardly directed spur at its midile. J

2 Colouring as in male, byt segments 5-10 of the abdomen
entirely brown e

Length of hind-wing Yo mm. Post-nodals 15-17 on forewing.

I have examined an imperfect, imm:fture male of this species
sent to me by Mr. H. Stevens.

The species of the genera Drepanosiicid and Profosticta will in,
all probability turn ont to be numerous and I am inclined to think
that the habitats will also prove guite restricted. Drepanosiicta
griadrala (Selys) is recorded from the Malay Peninsula and Burma :
I cannot feel sure that the Burma specimen is co-specific with the
Peninsular insect.

IV. ProToxeora, Selys (restricted).

Agriid drag®flies, with a long and rectangular guadrilateral
without siplementa\y Sectors. :

45 noqal, vestigial or absent ; never attached to the gquadri-
lateral.= :

Cu rc_m-senied_ only by Cuy,, or nhaellt: Cit, normal, reduced
or absent. PEerosticma thomboidal. No supplementary basal
post-costal nery®.  Wings not falcate, Size moderate, body slen-
der, or very slenler. Legs with long cilia.

Distribution —Africa (excl. Madagascar ?), Tropical Asia, and
Australasia, Tropi@l America.

I have but little acquaintance with American forms of the
Legion. I take thiir relationship to Old World forms as a matter
of course.

The following table shows the grouping of regional genera
which I suggest, and indicates the characters on which I rely to
establish them :— .

A A hesata level about midway between the two costal antenodinl nerves.

1, 48 normal (i.e. meeting the nerve descending from the distal end of
the quadrilareral (Cron ).
Ainder margin of prothorax of female crenate or dentate,
. Wings broad (length 1o breadth 4 : 1). Gy reaching hinder mar-
in of wing beyond hall the wing length, Body rather stout,
Vings ol males coloured,
CHEORONELURA, gen. nov.

Type: €. quadrimaculata, Ramb,
[di=tribution ; fr:l'ltraLII'll'H-'J- -
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: . Wings narrow (length to breadth 9= 20, Cwy reaching hinder

1||-r1|'L:'i!'| ol '\.';'-Illng hefore hall the wing lengrth, Body slender,

Wings of male uncoloured,

Lsrakoxersl, Selys,

2 I'vpe + D frenulate, Selys,

Distribution ¢ Africa, Tropical Asia 1o
Dhorneo,

L. A6 reduced or absent (f.e, when present mot meeting s,
.|r- |\|.:-=|_"||I._ LUrr - s :|':|||__l_ Lin |'|.'|.|I the "'\.'\i'l'l'_: |1'I|I_\I_I,|'| o LI |'.E|'Hi|,:|'|.'|.||||_l_
Pasterior prothoracie marein of female < e,
L]
TXDOXEURA, gen, nov.
|'x1|1.' L pomhondes | Ramb,)
. Ihstribution = WY, Peninsular India.
fr. b present asa vest

Lisre or absem.
||:-|:_,_;':3'| of hinder w

Cerp not reaching hall the wing

g. *Posterior prothoracic mgrgin of female
not simple. .
CACONEUR, Kirby,
L] 1 "
Pype: C. dorsalis. Selys.
Pistribution : Ceylon, Burma, Malava.
. i e hesat abom Bevel of first antenodal er proximal o it

Nogosticta and other Papuan
and Australasian genera ;
ot regional,

Disparoncura westermanni, Selys, is not represented in the
Museum collection, and is not known to me,

-

Genus Chloroneura, nov.

This monotypic genus, which is peculiar
ranges apparently from the neighbourhood of Wombpg,, thugh the
West Ghauts as far at any rate as Nagpur in the f_'cnt',-.'li rovineces,
but the limits of its distribution are not at a Jc:mw”f

_ It is perhaps morg primitive than the true Disparoncura, to
which it is very closzly allied. The form of the gn, appendages
of the male and of the posterior prothoracic margii of the female
of the two genera are extremely similar,

o Ceppp~andia,

Chloroneura quadrimaculata, Ryub.

Phsparvnensa quadrimacilata, Rirby, Cat. Odonggg, P13
sk . Laidlaw, HKee. ;
(rg15h
Medha, Yenna Valley, Satara District,
Nagpur, C. P, (E. D*Abren).

-mife Mauso Nl pe 301

Genus Disparoneura, Selvs.

The type of the genus was a species identified hy Selys in his
Synopsis as the Agrion glaucum of Rambur. Unfortunately
Rambur's species turns out to be an Enallagma (see Calvert,
Trans. Amer. Ent. Soc., XXV, p. 40; 1898).

Hence at the present time some doubt exists as to the tvpe,
spacies of the genus. Selys, however, gives Agrion frenulatim, of
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Drégé, as a svnonym for his tyvpe, and remarks of Jiis zecond
species of the genus, Disparvoncura frenulala, that it is difficult to
separate it from Disparoncura glanca. Hence we cannot be very
wide of the mark in taking Disparencira frenulata Schs, as the
provisional tyvpe of the renus,

The definition given above encloses a group®ofl species ranging
from Africa through peninsular Imdia, Burma, the Malay Penin-
sula, to Sumatra and Borneo, which is, I think, a very natural
one, ]

Besides the type species, of which we have fortunately admir-
able figures, given by Dr. Ris (Sitzinesberich. d. Kais. Akad. d.
Wissensch. in Wien, mathem -naturw. Klasse,k Bd. CXXI, Abt. 1,
Apr. 1912, pp. 12-14, text-ligs. 7-9), there are probably other
African species. In Asia there are,in addition to the two new
species described below, D. analis, Selys, ranging (rom the Malay
Peninsula to Sumatra and Borueo, the closely allied D. athinsoni,
Selys, from Burma and lastly ). awraniicca, Selys, from Borneo,
All these species, in addition to the generic'characters given above,
have rather dull colouring, mostly black and vellow, with the anal
appendages of the males very similar in structure, the upper pair
being provided in each case with a large ventral spur or tooth.

There are, besides, three or four species from Cevlon, which
may form a small group within the genus,

Dispeirc}neum tetrica,’ sp. nov,

3or 22 Talewadi, N. Kanara Distr., Oct. 1916, Na, 4389/H.I.
(5. W. Kemp).

IF1G. j—Ihstarencura felrigh, sp. nov.
" i

Wing photograph of

Iength of hind-wing 185 mm., of.abdomen 27-28 mm,
Post-nodals on fore-wing 12-t3. Cwu, reaching the hinder
margin of the wing 3 cells beyond the sub-nodus on thé hind-wing.

L Tetricus = <ombase, - -
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Pterosgigma brownish-black, rather largze covering one and a
half cells,

- Adult. Head.—Genae and antecly peus bluish-white, the rest -
of the dorsal surface velvety black., Eyes with a black equatorial
belt, below this pale bluish-white, immediately above it a zone of
the same colour, itpper pole grey-black. .

Proffrorax, —Dorsum and sides entirely black, under surface
vellowish-white, posterior margin simple. =

o Thorex —Torsum black as far as the level of the first lateral .

suture ; sides and under surlace vellowish-white, with an icregular
black band along the second lateral suture,”not enclosing the
stigma. -

Abdomen dark brown, with a yellow mark on the sides of seg -
ments 1-2, and a black termigal ring on 3-7, preceded®by a small,
ill-defined postero-lateral lunule of whitish®blue colour on either side
of these seoments, 8-10 black, Posterior margin of 10 projecting
a little in the middie line,
« Anal appendages bfown, upper surface and extremity of upper
pair white, Viewed [rom above the upper pair have each a promi-

nent white projection at their outer extremi-

il ties, their inuner iargins are crescentic:
\ fF— in profile they are obliquely truncate, with
| l.—"’;.‘,\// a strong downwardly directed ventral tooth.

\ Lower pair rapidly tapering and incurved
at their extremities (text-fiz. 5). {

: k ' 1

Legs yellowish-white, Posterior surface®
of femurs, lateral margins of tibias, spines
Vi, s—Nsparonenrya and tarsi black:

R reRe S, HOA g Adult. Resembles adult male, but the
Anal appendages abdominal colours are more vivid, and there
w a vellowish-white lateral spot on abdopai-

nal segments a-q. ;

§ Juv. Upper lip brown, also brown markings on th¢f post-
clypeus and a narrow brown band rununing traversely fpom eve
to eve across the base of the antennae. There is also a bfown spot
ont either side of the middle lobe of the prothorax gid distinct
traces of brown antehumeral bands occur on the tlbrax. Other-
wise as in the adult female. The hinder margin of the prothorax
carries "two small projections directed up!.vari_i-g and a little for-
wards. 7
« Iypes in the Indian Museum. Paratype in my own collection. *

Disparoneura nigerrima, sp nov.

1 o Nagpur, Central Provinces 1,000 ft., September, 1916
(5. D' Abrew).

Length of hind-wing 16°5 mm., of abdomen 25 mm, .

Post-costals on fore-wing. Ci, reaches hinder margin of

hind-wing z or 3 cells beyond the sub-nodus. Pterostigma brown, |
smetl, covering about one-half of a cell.
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Adult. Colouring black, with the following exceptions :—,

Head. —Upper lip with a narrow white margin, genae bluish-

white, eyes of the same colour, darkening towards the upper pole,
Prothorax and thorax.—Ventral surfaces vellowish-witite.

Abdomen.—Segments 1-2 brownish-white ; 3-35 with small
postero-lateral whitish lunules on either side of tle segment.

Anal appepdages.—Apex of the upper pair
white, lower pair dark brown, Viewed
from above the upper appendages are trian- I .
gular, the outer um'r;_:iu:: parallel to each II
other, and the apices are prolonged to form e ,
a fine projection. In profile they appear )
bifid (text-fig, G). . Z;/J——ﬂ‘-

Iilu. [-‘.-'.‘n.l pair are relatively .anore -
massive than in the last species, FiG. fo—Disparonetira

This is the smallest member of its rf{tli_:.n_-, HEgeriti, E L oN,
it is also the first recorded from Central Anal appendages 4.
India. y .

Disparoneura atkinsoni, Selys.
lrzperonenra atbinsens, Kirl 1 Cat. Cdomalta. pe 135 D1800).

The Burmese representative of the genus. Closely allied to
D. analis, Selys, from Malacca, Sumatra and Borneo, but larger.

Genus Indoneura, Kirby.

Unless, as is not unlikely, D. weslermanni, Selys, is congeneric
with Indonenra gomphoides (Ramb.), the genus is monotypic.

The simple structure of the hinder margin of the prothorax
of the female is I think an important chardcter, though a sexual
one. The type species is very considerably larger than any of the
species of the genus which stands next to it (Caconenra), and the
dense reticulation of the wings points, T think, to the genus being
a primitive one,

Indoneura gomphoides (Ramh.)
(Pl xv, Gg. 7).
Disparoneyra gompheides, Kirby, Cat. Odonata, p. 134 11800).
I o 1 2 Jalewadi, S, Kanara Distr., No. 4376/H.1.
Length of hind-wing 26 mm., of abdomen 38 mm.

e 20T 39 mm.
Bnth spemmens are fully adult The female has not been

described.
¢ Adult. Head . —Upperlip metallic black, edged with brown.

Ante- and post-clypeus metallic black ; genae blue., The rest of
.the dorsal surface dull black. Eyes, lﬂw&r two-thirds blue, upper
third dull black. =
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. Uroiligrax black, its anterior lobe blue, blue marks on the sides
of the middle lobe,

Thorax.—Dorsum bronze-black as far as the level of the first
lateral suture, with narrow blue antehumeral bands. Sides blue
with a black band along the second lateral suture. Tnder surface
vellowish-white. * !

Abdonen bronze-black. Segment 1 light blue albove, with a
large square black mark, segments 8-10
each with a blue mark on the dorsum.

Legs black.

l]n- specific name is given, I imagine,
on account of the gomphonic-like appear-
ance ofsthe anal appendages of the male
: (togt- ﬁg .r']

Fire, j—ludonenra gomp- The female 1.} pe will be returned to the
loides (Ramb,). * Indian Museum, with the male specimen.

Anal appendages §

Lo

L]
senus Caconeura, Kirby.
Caconeura sita, Kirby.

Lisparonenrn sita, Iirby, Fonru. Linn. Soc. (Fool.), XXIV, . 503
(1893,
I have examined the specimens in the British Museum. The
species appears to be a true Caconenra.

In Mr. Laidlaw's previous papers in this Journal (vol, xii, p. 135 and vol, iii,
pp- 3t and 39) the loc: ||1I|l_¢- “Gopal, Assam ' oand * Gopaldhara in Assam *
should read ™ Gopaldhara in the Darjiling district,"'— £ |




s T H R CLAND MOLILUSCA L“D.T.a LECTED
ON THE ISLAND OF BAREUDA IN THE
CHILEA:LAER*GANTAM.

By Lr-CoroneL H. H. Gopwik-Austen, F.R §., elc.

Dr. Annandale, Director of the Zoological Survey of India, and
Mr. F. H. Gravely, Asst. Superintendent, have wvery recently
{July, 1916) been investigating the fauna of this island, and ob-
tained there three species of land shells, which Dr. Annandale has
kindly sent to me for examination. The specimens are well pre-
served in spirit. One turns out to be a most interesting species
both from its history, habitat and morphological characters. It
proves to be a species described by W. Blauford in 1806 (Journ.
As. Soe, Bengal, XXXV (2), p. 36) as Nanina (Macrochiamys) in-
faiusta, and occarred among Captain Beddome's Anamullay collec-
tions, but in the Fauna of British I'ndia, Mollusca vol. T, p. 134,
Blanford savs: ** The locality originally assigned to this species, the
Anaimalai Hills, appears to have been giyen in error, as in the
case of M. ixa."" He compared it in 1866 with Helix vitrinoides,
Desh., which at that date included sewveral distinct species such
as hardwickes, G-A.; indica, G-A.; petrosa, Hutton; perplana,
G-A. and peding, Bs.; all differing widely in their anatomy. At
that period the animals of Indian molluscs had received little
attention. Wm. Blanford led the way to a better state of things
by the copious notes he made in the field of the outward form of
the animal, and the examination of the raduola, while it was
Stoliczka who gave us the first insight into the internal anatomy
of many Indian genera. In the Fauna of British India, Mollusca
vol. I (1go8), p. §33, nothing being known of its anatomy, it wds
on shell character placed in Macrochlamys. The species now
described shows conclusively that it belongs to the genus Ario-
phante, of my szetion Nilgiria, a group of the land mollusea, to-
gether with Euplecta and Ewryeldamys, not hitherto found outside
Peninsular India, with one exception. Ariophanta interrupta, Bsa.
is common in Calcutta and in 1865 I found it in Jessore. This
extension into the delta from the side of Orissa is however prob-

“ablv due to the agency of man. 3 ..
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2 G Ariophanta infdusta, \W. BIf,
Farbes andd Hanley, Conelt, Lads, pl. clix, fgs, 2, 3 (Heliv).
W, T. Blanford, Fourn, ds. Sov, Bengal, XXXV (2), 1500, p. 30
Nanfuw | Macroehlauys)
W. T Blanford and H. H. Godwin-Avsten. Fann. Beit. Tpd.l Woll. |
10908, p.o133 (Macrechlaties), ;
Localitv.—Banks of Chilka Lake. 3

= Seulpture very finely decussate.

Animal (fig. 1, A, B, C). The spirit specimen is colourless,
with the exception of a darkish narrow patch on the right dorsal
lobe near the rectum, and a
conspicuous lang_narrow black

5 . " line on the visceral sac border-
; .};:—1\ © 0=~ | Ing the renal organ (fig. 1, B).

The sole of the foot is divided
and wide V-shaped segments
_ cross it. The peripodial margin
b e is broad with the usual two

e groovesaboveit; theyare indis-
tinctly seen in these specimens.
= The mucous gland at the ex-
: A tremity of the foot is large and
vertical (fig. 1, D).

The edge of the peristome is
overlapped slightly by the man-
tle edge (m), and there is a thin,
narrow separate expansion of
this for a short distance back-
wards over the shell on the
upper margin,a character I have
never yet met with in any other
species. Tt is due no doubt to
the very perfect state of pre-
servation and freshiness of these
] specimens, The right dorsal

T lobe (rd. I) is large triangulate,

=/ the left in two parts, quite

Fig, t.—driophata infansta, W, BIL Sl."_'pﬂ.'l.'a]:e; the anterior part is

A8 0 Rnimal small in comparison with the

. D. Extremity of foot. right dorsal, and a posterior

(post. Idl.) which is narrow and

elongate and extends narrowing to the hinder part of the shell.

Trom this it is clear that the position of this mollusc is in the Ario-

phantinae and certainly not in the Macrochlamyinae, which section
of it only the generative organs will show.

Generative organs (fig. 2, A), The species has a long
caecum or diverticulum (crp.) at the end of which the retractor
muscle is given off. The kale-sac or flagellum (A.) is short, the
sPermathecas (sp.) is globose and sessile; the amatorial organ
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(ani, or.j very long.  In every respect the genitalia are similar to
those of the subgenus Nilgiria. as represented by N, bistrialis.
Beck., vide Moll. India, vol,
11, p. 8o, pl. 1xxxi, fiz, 4-4a.
The radula differs very
considerably from that of
Nileiria bistrialis bhoth in the
form of the marginals and
in the formula, which is 38, 2,
IZ.I.12. 2.38 or52-1-52, the
marginals being mevenly
bicuspid, the inner cusp
the longest. It thus falls
imto the goup B & vide
Moll. Ind. p. 82, with soMh-
ta, tranguebarica, maderas-
patana and Nenlaie, species
with verv different shells,
tranguebarica being the near-
cst to imfausta. The jaw
{fig. 2, B) is rather straight
in front with a central pro- Fi6. 2 —driplante fufunste, W,
jection, similar to that of A, Generative organs x o,
histrialis, B Jwer %9,

B,

The other two land shells from this small island arc Rachi-
seflus praelermissus, W. T, & H. F. Blf. and Opeas gracilis, Hutton.
I have compared this last, a single specimen, with some [rom
the typical locality 3Mirzapur, described by Captain Hutton.
There are points of difference, but a series from the Chilka Lake
is wanted. The genitalia of both genera appears to be unknown
and the specimens will be most useful whén the time comes to
examine them.

[The Ariophanta and the Rachisellus are both abundant on
the leaves of shrubs in the rainy season. In periods of temporary
drought they secrete a false operculum of muecus, but remain in
exposed positions. The Opeas, on the other hand, was found in
the earth under a log of wood.—N. 4.].

As the onginal bBlocks for the two text-figures have boeen lost in transil. they

have had to be reproduced from the proofs,
-



XXII. ON A COLLECTION OF OLIGOCHAETA
FROM VARIOUS PARTS OF INDIA
AND FURTHER INDIA,

By J. Sreruexson, D.Se., M.B., Lieut-Col. I.M.S., Professor of
Zoology, Government College, Lahore.

« (Plates XVI—XVIIL.)
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INTRODUCTION.

The greater part of the present communication deals with a
number of specimens of Oligochaeta, many of them of considerable
interest, which have lately been added to the collection of the
Indian Museum ; my thanks are due to Dr. Annandale, Director of
the Zoological Survey of India, for the opportunity of examining
them, I have also added records, and sometimes notes or desecrip-
tions, of the worms which have come into my hands from else-
where during the past year or so.

The chief localities which have vielded material of interest
have been the {ollowing ;—

{r). Murree, in the Himalayas of the N. Punjab. The list of
the earthworms {}f the Punjab is still a short one, and the addition
of even two species is an event of some local interest. One of
these two species is Drawida japonica, a peregrine species whiech
has been found in China, Japan, and the Bahamas, but which has
not, curiously, hitherto been certainly identified from India. Also
from Murree I have received a Helodrilus which to the best of my
knowledge is new ; though as the records of this genus arescattered,
and in part inaccessible to me, I ought to express myself with cau-
tion ; this perhaps represents one of the outposts of the Lum-
bricidae in their southward extension from Palaearctic regions,
another being possibly Helodrilus (Bimastus) indicus, Mchlsn. (ef.
Michaelsen, 13), from Calcutta.

(2). Rangamati, in the Chittagong Hill Tracts, Bengal ,—near
the head of the Bay of Bengal,—is quite a nest of species of
Drawida. I need only point out that the occurrence of a number
of endemic species in this region emphasizes what I wrote formerly,
on the geographical aspect of the facts of distribution of the genus
Drawida, after describing a number of new species of the genus

® from the Abor country (17).
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(3). New species of Perionyy from the Eastern Himalayas are
i accordanee with what we should expect from the known geo-
graphical distribution of the genus,

{4). «From Portuguese India and the neighbourhood Mr.
Kemp hab collected a number of interesting species ; these include
Erythracodrilus kmneari, recently described by me (19), and no
fewer than five species of a genus which I believe to be that of
which Bourne’s Perichacta stuarti is the type, and which is now
knpwn as Hoplochaetella ; we might indeed speak of a ** nest ** of
these species in this région. As the discussion of this material is
complicated, T propose to devote an introdultory chapter to it,
instead of interTupting the svstematic portion of the paper by an
excursus of such an extent,—one which, in addition, touches on
points of somewhat wider infgrest, '

Ll

THE GENUS*HOPLOCHAETELLA.

. In 1886 Bourne published, in a ** Preliminary notice of Earth-
worms from the Nilgiris and Shevaroys '’ (7], a short description
of a species which he called Perichacta stuarti. Beddard in 18go
(1) established for this worm the genus Hoplochacta ; but, in 18g5
(3) he thought that it might be referable to Benham's genus
Plagiochacta, and that the name Hoplochaeta had perhaps better be
withdrawn, pending further investigations by the discoverer of the
species ; the worm does not find a place at all in his systematic
account of species and genera. Michaelsen, however, in 1900 (10)
retained the genus under the name Hoplochaetella (Hoplochacta
having been found to be preoccupied), and it has since figured in
his lists of Indian Earthworms (13, 14). The worm has played a
part in zoogeographical discussions, since Michaelsen (13) has re-
ferred to this genus several species described by Benham from the
South Island of New Zealand as Plagiochacta (4), and has. thus
ilustrated the connection between the Oligochaete fauna of New
Zealand and India,

All that we know of the anatomy of the Indian Hoplochaetella,
however, is derived from Bourne's original account. Though
Bourne subsequently expanded the descriptions of the Monili-
gastridac enumerated in his preliminary account, he did not do so for
Perichacta sinvarti nor for most of the other Megascolecidae, T
venture therefore,—since the ascription of five species obtained by
My. Kemp to the genus of which Perichaeta stuarti is the tvpe re-
quires some justification, —to transeribe Bourne's words,

““Perichacta stuarti, sp. n.

The clitellum extends over somites xiv, xv, and xvi s it 15 very
well marked.

There are two pairs of male pores in somites xvii and xix res-
pectively; these are all four placed upon a whitish, slightly de-
pregsed patch, which thus extends over the greater portion of

-
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somite xvii, the whole of somite xviii, and the greater portion ol
somite xix. Connected with®*ecach of these pores is a firee coildd
prostatic gland, which extends backwards in each ease through
some 8 or g somites,

There is a single median oviducal pore in the ~111Lumr portion
of somite xiv.

There, are two 1‘-11r- of spermathecae, ~|1ul|1ml 111 somites vii
and viii respectively. They do not possess any appendages, but
present a sort of frilled appearance around the base.

The gizzard is situated in somite x.

In somites wxiM-xxvi (?) there are four pairs of special diverti-
cula on the dorso-lateral portions of the intestine, *

I have not observed any ncphr[dia

There me about 52 setae in‘each somite, arranged with small
dorsal and ventral gaps ; setae are phw.ﬂt f.'lll the clitellum.

There are no special setae in somite sviii; but in the anterjor
portion of somite viii (i.e., between tfle anterior and posterior pair
of spermathecae) there are two groups of large modified setae.
Where these project on the surface, there is a papilla which in
some specimens becomes very well marked.

Length 148 mumn., circumference 15 mm.; number of somites
IIT.

Hab. Yercaud, at an elevation of about 5,000 ft.!, and also
down the ghaut as low as Salem (1,000 ft.). I have specimens from
Salem,

This is an exceedingly common worm in this region. It occurs
in dry ground, and often under large stones.™

The only other remark Bourne makes about the worm is a
reference to the two pairs of male pores as establishing a difference
between it and other species of Perichacta. |

1t will be seen at once that there are striking similarities be-
tween Perichacta stuarti and the group of species described in the
hody of the present paper under the genus Hoplochaetella,  Besides
such general features as size, setal numbeis and distribution, sitna-
tion of prostatic and female apertures, the two pairs of long coiled
prostates, ete., there are the special setae in segment viii, dis
placed out of the line and seated on papillae; and the frill of diver-
ticula at the base of the spermathecae, which is exactly paralleled
in several species here described.

The differences are however not negligible.  Thus the gizzard
is said to be in segment x ; this is anomalous —1I do not recall afly
single Megascolecid in which it occurs in this position, ie, in a

I With regard to the locality. Bourne in a subsquent publication says, |
have stated that Perichaeta stunrti is 1o be found at an elevation of 5000 fi., and
also atone of Toow ft., buot this has proved o be a mistake which arose Foi T
collector having mixed specimens from the two localitics, 1 cannot find £, stwarts
at any great distance down the ghaut.” (On certain Earthworms from the
Western Himalayas and Dehra Dun, P, ds Soe, Hewgad, vol. i, 18841, Michael-

sl has everlooked this correciion. = i
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testis segment, and certainly not in any of the subfamn. Octochae-
tinae. Mithaelsen does not seem qufite clear what to make of it ;
in the generic characters which he attributes to Hoplochaetella (10)
he has **g Muskelmagen vor den Hoden Segm.’': while in the
specific dtagnosis of H. stwarti he says “ Muskelmagen im 10 Segm.”
I think we may fairly suspect an error in Bourne's statement,

The four pairs of dorso-lateral intestinal caeca mayv gr may not
b more than the usual segmental bulgings of the intestinal walls,
commmonly best marked in the dorso-lateral region, carried to an
unusual degree.

These are the only differences between Perichacta sfuwarti and
the group of spteies deseribed below that could possibly be of gene-
ric importance ;—I mean, the only differences that unequivocally
follow from the description. | Michaelsen in his genertc and speci-
fic diagnoses in the ** Tigrreich *° gives other points, which rest on
inference. .

The first of these is the {doubtful, for he queries it) position
of the male pore (i.¢ the ending of the vas delerens, as distinct
irom the prostatic pores) on segment xviii. Bourne does not men-
tion this ; in so far as we can infer anything, I think we must infer
the absence of pores on xviii, ; sinee in his introduction he brings
forward the presence of two male pores, on segments xvii and xix,
as a distinction between P. sfuarti and ordinary species of Peri-
chaefa, which have ** a pair of laterallv-placed male pores in so-
mite xviii."

The second is the position of the spermathecal apertures in
furrows 7/8 and 8/g. Bourne makes uo reference of any kind to
the apertures, saying only that the spermathecae are in segments
vii and viii. The apertures often are in the furrows just men-
tioned in the Octochaetinae, but not always; i Ervthracodrilus,
and in some species of, Octoclaetus, they are on the segments, not
between them,

The third and most important is the condition of the nephri-
dial system. All that Bourne says is, * I have not observed any
nephridia.”” Michaelsen naturally takes this to mean that the sys-
tem is micronephric throughout. I hope I shall not be going too
far if I suggest that Perichaela stuarti may have possessed both
mega- and micronephridia and that the meganephridia as well as
the micronephridia may have been overlooked by Bourne It is
lo be remembered that (1) in the group of species which I deseribe
in the body of the paper the meganephridia only begin in seg-
ment xx ; if a similar condition existed in P. sfugrii it sught not
have attracted attention in a dissection of the anterior part of the
worm (though I admit that Bourne must have dissected one or
more specimens back to at least the level of the hinder ends of the
long prostates). (2) Bourne’s observations on the nephridia of
other species deseribed in the same paper are extraordinarily various ;
thus ** I have found no nephridia,” (Perichaeta lawsoni); *‘ there
are two pairs of groups of small nephridia opening on the posterior _
edges of somites vii. and viii,” (P. gracilis,—nothing about nephri-
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dia elsewhere) ; ** I am at pregent unable to say anything about the
nephridia™ (P. burliarensisi; ** no neplridia were observed” (I
hudikalensis) ; ' nephridia seem to be present in certain anterior seg-
ments only” (P, mirabilis); ** the nephridia occur in, ak any rate.
most of the somites; they are very large and present rhsettes of
tubules in certain anterior somites™ (P, saleftenyis). We can only
conclude shat Bourne’s observations on the nephridia of his various
species are inadequate in respect of present-day requirements, and : -
are not of much help in identifyving his forms ; one can hardly .ac-
cept his statements, for example, with regard to the nephridial dis-
tribution in P. gracilis and P. mirabilis. (3) The ease or difficulty
of determining the nephridial condition depends’ largely on the
condition of the specimen ; it i5 easiest in a well-preserved spirit
specimen, as the nephridia are then gpaque, but in badly preserved
material it may be impossible. Even much later than Bourne's
day the most experienced investizatprs have at times been under
the necessity of revising their accounts of the nephridial conditions; z
so Benham (4, 6, —Plagiochaela ricardi ald montana at first sup
posed micronephridial, later recognized as meganephric) ; Michael-
senl (11, 14,— Endichogaster ashworthi at first supposed microne- .
phridial, later recognized as having both mega- and micronephridia).

Thus I do not think it is unfair to leave aside the nephridia of .
Perichaetn stuarii altogether, When Bourne says ‘1 have not
ubserved any nephridia,” it may simply have been for want of
sufficiently close observation, or the specimen may have been badly
preserved : in any case we are dealing with the early days of Oligo-
chaete research, with a preliminary communication which was
only meant to be a first survey of the field, and written at a time
it was not known even what characters were of generic value. We
must admit that we know nothing about the nephridia, even by
inference. .

I have, 1 think, shown that there is pretty certainly a mistake i
in Bourne's statement concerning the position of the gizzard ; that
. there is no ground at all for supposing a separate male pore in seg-
ment xviii, or that the spermathecal apertures are necessarily in - -
furrows 7/8 and 8/g (though this last point is relatively unimpor-
tant) : the intestinal caeca, whether they were accidental inflations =
of the gut-wall or not, would not be of generic importance; and,
finally, we are in the dark as regardsthe nephridia. In all other res-
peets the worms in the present collection resemble Perichaela
stuarti ; and I have therefore, after much hesitation, decided to
unite them in the same genus, the diagnosis of which now runs as
follows :—

Genus Hoplochaetella, Mchlsn. emend, Stephenson.

Setae in rings. Calcareous glands four pairs, in x-xiii. Micro.
nephridia throughout the body ; meganephridia in addition from xx
onwards, one pair per segment. Two pairs testes, free in x and xi,
Two pairs long coiled prostates, opening on the posterior part of xvii
and the anterior part of xviii, or in grooves 17/18 apd 18/1g. Nasa
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deferentia open in common with the :qu_h of the anterior pair of
prostates, Oue 1111111:11-11 female pore. ‘T'wo pairs spermathecac
with apertures on viii ; accessory glands in the neighbourhood. No
penial setas; displaced and modified setae on one or more of sep-
ments vii, “viii, ix
ON OTHER SUPPOSED SPECILS OF THE GENUS
5 HOPLOCHAETELLA.

In 1gog Michaelsen (13) united with the genus Hoplochactella
as defined by him (Acanthodriline arrangement of posterior male
organs, setae il rings, micronephridia) three species of worms
originally described by Benham frgm New Zealand,—Plagiochaeta
rossiy, P, ricardi, and P. i njtana (the last two howefer with an

element of doubt, owing to the fact that*Benham had revised his
earlier statement mnmunﬂg tpe nephridial system).

Plagiochacla is a genus of the subfamily Acanthodrilinae of
which the type was des¢ribed by Benham in 189z ; the originally
paired setae have undergone the perichaetine increase, the poste-
rior male organs have the original Acanthodriline arrangement, the
testes and funnels are enclosed in testis-sacs ; the type of the genus
is meganephric, with nephridiopores alternating in position in sue-
cessive segments ; there are penial setae, and the gizzard is rudi-
mentary. Benham (4) subsequently described four new species ;
three of these were micronephric, but he did not at the time con-
sider this peculiarity sufficient to warrant a generic separation. It
was these three species which Michaelsen, with different views on
the value of the nephridial condition, united with Heplochaelella.

Benham, however, had already found that two of the three
species were in reality meganephric (5) ; but this Michaelsen had
not been willing to accept at its full value ; he did so afterwards for
P, ricardi, and Benham has since shown that his statement regard-
ing the presence of meganephridia was correct also [or P. montana.
This leaves anly P. rossti to be added to the genus Hoplochactella
{Benham and Cameron, 6).

Now the type of the genus Hoplochaelella is Perichacta stuarti,
and if my former arguments are correct, Plagiochacta rossiz differs
from Hoplochaetella in two of the three points of cardinal import-
ance,—setae, nephridial condition, and arrangement of posterior
male organs. It cannot then go into, or even verv near, Hoplo-
chaglella, and it is necessary to qﬂ.pamte it under another aame as
a new genus 1 may add that while the generalsfacies of Peri-
chacla s!:mr.'i agrees, so far as can be judged, with that of the
species which I deseribe below as Haplochaeielln, there is nothing in
the original description of Plagiochacia rossii to remind us of Peri-
chaeta stuarli ; in Plagiochaeta rossii the prostates are confined to
their proper segments, in which they are coiled into a ball, the sper-
mathecal duets have groups of batryoidal diverticala, and there are
prominent porophores with spermatic ridges leading from the ante-
rior 0 the posterior prostatic pore of each side.
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THE SYSTEMATIC POSITION AND RELATIONSHIPS OF
THE GENUS HOPLOCHAETELLA.

That Hoplochaelella, as here defined, is the directsancestor of
Erythracodrilus seems certain, Tt happens that Eryfhracodrilus

- (both batches,—the original specimens collected in 1913, as well as

the example in the present collection) and the five species of Hoplo-

. chaetella Mere described (though not the type species, Perichacia
. stiarii), come from within a few miles of each other. The general”

facies is similar ; and the two genera agree in such peculiarities as
the point where the meganephridia begin, the position and relative
sizes of the caleareous glands, the length and dispofition of the pros-
tatic ducts, the presence of accegsory spermathecal glands, and the
vaseular commissure of segment xiv ; some of these are so special (e.g.
the accessory spermathectl glands, the vascular commissure in xiv)
that they cannot be regarded as uthf'fr than marks of close affinity,
The diflerences are :—the fusion of the septa in the region of
the testes in the one, and the presence of testis-sacs of the usual typge
in theother; the three pairs of seminal vesicles and the absence of dis-
placed setae in the spermathecal region of Erythracodrilus ; the (some-
times, apparently) common opening of the spermathecae of the same
side in Erythracodrilus; and especially,—the essential point,—the
total disappearance of the posterior pair of prostates in the latter
genus. What we have, in fact, in these two genera, 15 two successive
stages in the reduction of the original Acanthodriline male apparatus.
This may be illustrated by the figures on page 360. Text-fig. 1
sives a diagrammatic representation of the primitive condition, as
found in Noffodrifus (I use the name in the sense in which it was
used, for example, by Michaelsen in his * Geographische Verbrei-
tung der Oligochiten ) ; the testes are free in segments x and xi,
the vasa deferentia open on xviii, the two.prostates independently
on xvii and xix, the spermathecae in grooves 7/8 and 89, In the
Megascolecinae the reduction takes place by the union of prostatic
and proper male apertures in segment xviii,—in the situation of the
opening of the vas deferens (text-fig. 2). In the Octochaetinae,
however, a different process is at work, which ends in Fuwlyphocus
in the amalgamation of the opening of the vas deferens with the +
anterior prostatic pore in xvii, and disappearance of the posterior
prostates; at the same time the two pairs of spermathecae are re-
duced to one, and similarly the two pairs of testes (text-fiz. 5). The
concomitant reduction of the prostatic and spermathecal apertyres
is related to the fact that the prostatic apertures of one worm are
apposed in copulation to the spermathecal apertures of another.
In Hoplochaetella we have the condition shown in text-fig. 3.
The opening of the vas deferens has fused with that of the anterior
prostate ; the prostatic apertures themselves seem previously to
have approached closer together, since they are found, not on the
middle of segments xvii and xix, but in or almost in the grooves
17/18 and 18/19,—almost as if the first impulse was to follow the
Megascolecine mode of reduction. But (if I may, continue te use
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such expressions) when the prostatic pores reached this gosition, the
ending of the was deferens was able to jump the interval, and
united itsell with the prostatic pore in furrow 17/18
The next stage is Erythracodrilus (text-fig. 4). Union between
the end of the vas deferens and the anterior prostatic poles having
=  been accomplished, the posterior prostates smddenly disappear.
‘Two pairs of spermathecal openings are now superfluous, and the
! ducts of tlie spermathecae of the same side approach each other ;
. various stages of this are met with in the several specimens of *
Eryvthracodrilus kinneari that have been studied (v. post.); in one,
the two ducts of tlie same side appear to open practically at the
same spot, on the middle of segment viii. We niay suppose that
the course of evolution is leading, first to the union of the sperma-
thecal apertures, then to the disagpearance of one spermatheca
on each side ; then (if we'mav take a clue from Ewfyphocus) the re-
maining prostatic apertures will advarlce again to their original
position on the middle of segment xvii, and the now single sper-
matheecal apertures to their original positibn on furrow 7/8. :
I need scarcely guard myself from misconstruction by saying
that Hoplochaetella and Ervthracodrilus are not, of course, in the
i ancestral line of Eutyphoens at all, since Eulyphocus retains the
primitive paired setae. But the same change which has led to
Eutyphoeus appears to be going on in a parallel line of forms with
the perichaetine setal arrangement.
Erythracodrilus being thus the descendant, can we particular-
ize regarding the immediate ancestors of Hoplochaetella 7 In a
previous paper (19) I supposed Erythracodrilus to be a descendant
of Howascolex (which has lumbricine setae, acanthodriline male
otgans and mixed mega- and micronephridia) by a process ol
microscolecine reduction of the male organs and perichaetine
increase of setae. Hoplochaetella would tlsus show us the stage in
which increase of setae has taken place, but not as yet the micro-
scolecine reduction ; this is however being prepared for, since the
male ducts already open in common with the anterior prostates :
thus Hoplochaetella would be intermediate between Howascolex and
Ervihracodrilus. ‘There is perhaps some littie difficulty with regard
to the nephridial system. It is -true it is of a mixed nature,—
meganephridia and micronephridia co-existing,—in both. But
while in Hoplochaelella and Erythracodrilus micronephridia exist
throughout the body, and meganephridia only from segment xx
onwards, in Howascolex meganephridia exist throughout, and migro-
nephridia only*make their appearance behind the anterior region,
in the middle portion of the body. I do not, however, think that
we vet know enough of the exact way in which the change from
mega- to micronephridia has taken place (it has quite possibly
taken place in more than one way) to enable us to say that this
difference prevents our deriving the one from the other ; the con-
dition in Howascolex is at any rate apparently less modified than
. thatin Hoplochaetella and Erythracodrilus.
°  There is another possibility as regards the deriyation of Heplo-
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chaelella. [t might be derived from Plagiochaeta —or rather from
Perieodrilus, a genus under which Michaelsen has placed those
species, orizinally grouped as Plagiockacta by Benham, which have
the nephrisliopores in the same line on each side (the tvpe of the
genus Plictochacla has them in two rows, alternating in succes-
sive segments).  Pericodrilus has the acanthodriline arrangement
of the posterior male organs and is meganephric hlﬁ has the
perichaetine arrangement of the setac; it is in fact removed from
Nebiodrilus only by the development of the setae in rings instead
of in pairs. From such a form Hoplochaetella differs in the partial
breaking up of the nephridial system and the amalgamation of the
openings of the vas deferens and anterior prostate,

If we take the frst hypothesis, as I did for Ervthracodrilics
previously, we find that we agg in the presence of an elément of our
fauna which has relations with }.I.’uI;‘|5__;n_ﬁ'~;1r' (the home of Hompas-
colex). To some extent this,is confirmed by the localities where
Hoplochactella and Erythracodrilus have been found, —on the west
goast of India. Bourne's Perichacta stuarli was found, cerfainly,
about 160 miles from the Malabar coast,—indeed nearer to the east
than the west coast of the peninsula; but some of the present
species were discovered actuallv on the shore, and seem to he
euryhaline,—able to withstand the action of salt water,—and
hence, probably, to endure a journey by sea (¢f. the discussion by
Michaelsen of the possible spread of Microscolex by the West-wind
drift in the Southern Ocean, 12, 15, 16): the South-west monsoon
blows steadily in the required direction for several months of every
vear. There isof course also the possibility that the introduction
i5 of comparatively ancient date, by means of the land connec-
tion during the earlier Tertiary period.

On the second hypothesis Hoplochaetelln will have had an
Australasian origin. This is the present view ; hitherto Hoplo-
chaetella and Octochaelus have been the two genera common to
India and New Zealand,—the indications of a communication
between the twe lands which probably at one period did not include
Australia. The position is not very difierent if we suppose Hoplo-
chaetella to be non-existent in New Zealand but to be derived from
the New Zealand genus Pericodriluis.

Merely from the point of view of practical convenience, the
first arrangement of the phylogenetic tree is preferable, As I have
previously pointed out (1g9), the Ervihiracodrilus branch can thus
wighonut difficulty be included in the Octochaetinae, by making the

L]

P Though Wallace, as is well known, gave up the theary of the existence of
a former *° Lemuria," "= large tract of land including Madagascar, India, and
Malava,—and came w believe in the comparative fixity of the great land-masses
of the globe (compare the view in his © ."nkn!.'-? Peninsola " and * Jsland Life ")
later authors are nol so gonservative,  “Thus Gadow () supposes a permanent
vonnection between Madagascar and Indiz from Primary times up to the Oligo-
vens, breaking up in lite Oligocene ; Deplret (8) supposes the connection between
India and Madagascar to have been hroken towards the end of the Creticeons,
bt r.~.u-t:|hli-|wi? during the Tertiary period © for the geological argument soe, *
for gxample, Su-~-: f2rovol 30 s,
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Octochaetinae begin with Hdwascoley ; they then retain the cha-
racter of a monophyletic and compact subdivision of the family,
If however we derive Hoplochactella from Pericodrilus. we have
either to include Hoplochaetella and Ervthracodrilus in the Acan-
thodrilinae, or to make a separate subfamiy for them. As
Michaelsey has pointed out (r3) *‘ the family Megascolecidae is a
much-branehed tree, which took its origin from the acanthodriline
primordial form, that is tosay, from Notiodrilus (Eodrilus). ‘The
greater branches of this tree, T.'lh_ dilferent subfamilies, are well de-
fined in their distal parts,”” The original form, with the small
branches clustering round the base of ilu- tree, ¢n|1~.htum the group
Acanthodrilinae; on the prese nf supposition one of these Ssmall
branches, ﬂmreeh large enough to form a separate subfamily’ con-
sists of Pericodrilus—HopSochacte f?—Lnr.":rrrmrsz:.«g

The finding of &ddlt'wnt mtn:i_;ndmt-: forms between the
various genera uEI] establish the lines of filiation more certainly.
The Megascolecidae are an especially favourtible group for the work;
ing out of phylogenetic 1ell.t1nns because we still possess what we
might paradoxically call a living Pﬁhmrltolnm We can, for ex-
ample, trace the main line of descent of the Me: m-c.l:ik‘n_ltm_. from
the original Acanthodriline to Pherefima, with [i:l.[‘t“} a break, by
means of actually existing genera ; it is as if Phenacodus and the
subsequent stagesin the phylogeny of the Horse were all alive to-
day. In giving rise to {1L5¢N1Eh:lit5 the older genera have them-
selves lived on, scarcely modified ; and what we have to hope for
is the {I!ECDVEI‘\ of the still missing intermediate forms. Some of
them, at least, we may reasonably expect to find, still alive and
accessible to a mmpiete investigation.

The two following schemes represent the alternative possibili-
ties regarding the position and descents of Hoplochaetella and

Er }‘H:rmrn.rfr:rfﬁs T \ /
i .
— Notiodrilus —
~Plagiochaeta
Diplotrema Pericodrilus
i Howascolex
to Megascalecinae /

Hoplochaciella  Octochactis
f

).
!
Erythracodrilus  Eulyphoens  Dinodrilus

L]
— Nofiodrilus —
/ Plagiochaeta
Diplotrema Pericodrilus
Howascolex
! Hoplochaetella
. COctochaetus ; . ¥
Erythracodrilus

/
Eutyphocus Dinodrilus
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. . SYSTEMATIC ,ACCOUNT.

Fam, ENCHYTRAEIDAL, s
> Gen, Fridericia.
W, 83 Kiespur, Puarneah Dist,, Bibar. Sept. 1015, C..Paiva. A

single specimen, not flly mature (or over=mature 7 .

El + -
The specimen, diagnosed by the arrangement of the setae as

™
. bu.lfm;lnf.t to this genus, but indeterminable as regards species, is
mentioned here beeause the family is rarely met with in India.
Fam. MONILIGASTRIDAE.
. Gen, Drawida, "
o |
Drawida kanarensis’ sp. nov.
-
W. 132f1, Talewadii near® Castle Rock, N. RKanara [Jist, Bombay
Pres., Oclober 1510, S Kemp,  Three specimens.
. W3z, Castle Rock, N. Kanara Dist., October 1916, 5. Kemp,
Three specimens.
External cliaraclers :—ILength Go-70 mm. ; maximum diameter
3% mm. Colour pale greyv, anterior end rather lighter. Segments —

150-173, all very short behind the clitellum.

A prostomium is difficult to see in some cases; in one speci-
men it might be called zvgolobous, though very small ; in another
it is perhaps prolobous.

Dorsal pores absent,

The setae are small and closely paired ; aa is slightly less than,
or in some regions appears about equal to, ed ; dd is approximately
equal to four-sevenths of the circumference,

The limits of the clitellum are rather indefinite, as the altera-
tion in the body-wall is not great ; it is saddle-shaped, and extends
over x-xiii, and perhaps partly on to xiv (==4 or more).

The male apertures are in furrow 1o/11, external to the line of
setae b, but considerably nearer to b than to ¢ ; the lips of the groove
are swollen here, and in one specimen papillae project from the
groove at the site of the apertures,

The female apertures are in 11/12, in the line b.

The spermathecal apertures are in groove /8, just below c.

On segment xi are a pair of slightly raised and thickened
patches, oval in shape, and one and a half times as broad as long ;
they take up nearly the whole length of the segment, and are b
better marked in front, where they are continuous with the swollen
lip bounding the male aperture; their surface is rather ridged,
and they are each limited by a slight groove. They approach
fairly near each other towards the middle line, so that the setae ab
are on the inner portion of the patch; the outer border is some :
distance below ¢. These patches were not found in the second *° o f'”" "
batch of specimens. :

Internal anatomy.—Septa 56 to 8/g are thickened, eapéeia‘ll}r.
tlm first threg,; the rest are thin.
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There are three large, hard, subspherical gizzards in segments
xv, xvi, and xvii respectively ; the softer zones betweer! them are
little marked, a gizzard taking up a whole segment. In xiv is a
much smaller gizzard, softer than the others, and narrowesrom side
to side,—in other words the alimentary canal is not as bfoad here
as it becomes in the next segment. In a specimen of the second
bateh whioh was dissected, there were four gizzards, in xiii-xvi, the
first rather &malles.

The testis-sacs are attached to septum g/ro in such a way that
the larger part of the sac depends into segment x. A considerable
portion however projects forwards into ix on the right side, though
only a very small part does so on the left. The septum causes no
constriction of the sac. The tegtis appears to be a diffuse pro-
liferation of "the inner wall of the zpe. The wvas deferens”is a
fine, much coiled tube on' septum ¢/1o; the terminal portion is
rather broader, and joins the prostgfe It its anterior and inner
side.

The prostate is of moderate size, sessile bn the body-wall, hemi-,
avoidal in shape, with its transverse diameter greater than the
anteio-posterior ; its surface is soft and vellowish, Tiot smooth and
shining.

There is no ovarian chamber, or in other words segment xi is
opened into on opening the worm in the ordinary dissection,
and masses of eggs fall out. The ovary is bushy, on septum
10/11. The funnel is a groove between two lips or ridges which
curl upwards and inwards from below on septum r1/12. The
ovisacs, large and ovoid, are contained in segment xiv, but a
neck passes forwards to connect them with septum 11/12,

The spermathecal ampullae are large, and meet in the middle
line, thus covering the rest of the contents of the segment;.in
shape they are irregular, and in the dissected specimen were filled
with a shining white opaque mass, doubtless spermatozoa. The
duct is considerably coiled, and passes down on the posterior
face of septum 7/8; its first part is narrower than the rest; it
joins the atrium without piercing the septum. The atrium is a
cushion-like swelling, several times as thick as the end of the duct,
which joins it in the centre of its upper surface; it is partly
embedded in the body-wall, and projects slizhtly into segment
viii; the septum can be separated forwards from over it, so that
no part of the atrium is in segment vii, the septum being at-
tached to the parietes in front of it. When opened, the atrium i3
found to be a hotlow chamber,

Remarks.—This species is perhaps related to D. barwelli; but
the latter has dorsal pores, no eggsacs (?), no distinet sperma-
thecal atrium, and pear-shaped prostates From the pelluctdus
group the present form is distinguished by the character of the
surface of the prostate,

Special genital marks are not common in the Moniligastridae ;

«the “ glandular” areas on segment xi are therefore of value for

idéntification. - .

-
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. * Drawida japonica (Mehlsn.) f. typica.
{Pl. xvi, fig. 1).
-"'!'-li'f:‘eq N |!.’l'|nj-lh'. alt. Jooa ., po=iv=to1in S Cobind simeh, Numar-

oS .'HI!'L'L'irI'II. L

External characters —Length of a good average specimen (o
mm. ; breadth 2 mm,, or in the genital region may e 2'7 mm.
Colour a greenish-grev, slightly darker dorsally. Seaments 1 |2

» Setae closely paired; aa is slightly less than be behind the
genital region, about equal to it in front; dd i{s equal to half the
circumference, , The setae are very small on segment ii, if indeed
all of them are present; they are large on the genital region.

The nephridiopores mayv be*present in three sitgiations,—in

line with setae cd, or at tlte level of the ventral pair of setue,
or lastly not far from the middorsal line: but there is no rule,
and no regular alternation.® They are in all cases immediately
behind the intersegmengal groove.
* The genital papillae,—a characteristic of the species,—are
variable in their situation, but seem to he always present in the
sexual animal. Each is an oval area slightly raised above the
general surface, with its long axis transverse, and with a circular
groove in its centre; the middle of each area is thus marked
off from the peripheral portion, and is perhaps a little, but not
much, raised above the level of the oval area in general. Fig. 1
will give an idea of the appearance of the areas; they are never in
the same position in two specimens; in number they may be two,
three or four; and they occur on sezments vii, viii, ix, and xii
They may be situated on either the anterior or the posterior part
of the segment, or more rarely at the middle of its length ; they
may be either to the right or the left of the middle line, or seldom
midventral, >

With regard to the infernal anatomy, it need only be stated
that there are two gizzards, in scgments xii and xiii; they are
annular thickenings of the gut-wall, separated by a thin-walled
section of the tube. .

Remarks.—This species is the most markedly peregrine mems-
ber of the genus; it has been found in Japan, China ([. siemsseni),
and the Bahamas ([ bahanensis, = Moniligaster bahamensis, Bed
dard). The immature Drawida from Simla, said by Michaelsen
‘‘ probably, or rather doubtless” to Lelong to M. swillsi {13), may
with at least equal likelihood he referred to the present species,

Drawida hodgarti, sp. nov.
[PL xvi, fig. 2).
W s, Ranramati, Chittagong Hill Tracts, Bengal. t1-vii-19i5. R.
Hodgart,  Four <pecimens.
External characters.—Length 113 mm.; maximum diameter
375 mm. Colour a uniform grey, nonpigmented. Segments 164 ;1o
secendary annylation, The rings of possibly sensory papiilae found
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in some species are only very faintly indicated, and ealy in the

anterior segments,
Prostomium prolobous,
Dorsal pores absent. i
The setae are small and closely paired ; aq i$ less than be, and

* d is below the lateral line of the body.
- The ntphridiopores appear to be in line with the setae ¢
s No clitellum was visible on any of the specimens.

The male pores are slits with swollen anterior lip, in the int#r-
segmental groove 111, with their centre just outside the line h.

The female apertures are doubtfully in ab or b.e

The spermathecal apertures, with slightly swollen lips, are in
7/8 in or just internal to ¢ . .

There are no other gepital markiefzs,

Internal anatomy.—Septa 5/6, 6/7, 748, and 8/g are consider
ably thickened, the rest all thin, .

The gizzards are four in number, in segments xv to xviii : the
alimentary tube is also slightly strengthened in segment xiv. There®
are softer annuli behind each gizzard in each of tha four sezments.

The last heart is in segment ix. :

T The testis-sacs are kiduev-shaped, in sezment x, the anterior
end projecting slightly into ix on the left side in the specimen dis-
sected but not on the right.

i The prostates are small and tubular, with a smooth and shining

surface (hence probably muscular) ; each is slightly coiled, and the
free end, which points inwards, is somewhat dilated (fig. 2).

The closely convoluted vas deferens forms asoft mass below
the testis-sac on the anterior face of septum g/10 ; below it joins the
anterior face of the prostate not [ar from its free ental end (fig. 2).

In the dissection segment xi appears open above,—not closed
dorsally by the apposition of septa 1o/rt and 11/r2 to form an
ovarian chamber ; the floor of this space, above and at the sides of
the alimentary canal, is formed by a membranous sheet which

- passes from the anterior to the posterior septum, so that the

' alimentary canal is excluded from the space which contains the

| ovaries and funnels,

| Each ovary appears as a [ringe on the posterior surface of

septum ro/11, crescentic in forn, tapering upwards nearly as far as

the dorsal vessel. Theovisacs are small and finzer-shapad, and (in

the specimen dissected, at least) are confined to segment xii.

The spermathecal ampulla is small, roundly ovoid ; from it &

_I ' aiven off the somewhat wavy or coiled duct, which wanders down
: on the posterior face of septum 7/8, reaching the body-wall before
1 becoming connected with the atrium. The atrium does not appear

in segment viii at all ; it is a finger-like process altogether in front
. of septum 7/8. It shows no dilatation at its base, i.e. there is no

i atrial chamber apart from the process itself. The spermathecal
gt duct joins the atrium at its ectal end, within the body-wall.
'~. * .« Remarks.—The finger-like upwardly projecting atrium relates
the present form to D. fravancorensis and D. jalpaburensis; the
L]
™
- -
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s'imi!arity'm the former is increased by the absence of any other
widening at the termination of the spermathecal duct, and to the .
latter by dhe coiled form of the prostate. It differs from both in
the number or in the position of the gizzards, as well as from D,

jalpaigurensis in 4he absence of genital markings. -
-
o e a -
Drawida affinis, sp. nov. -
L
* W, izt Rangaman, Clittagong I “Practs, Bengal,  11-vii-1915.
R. Hodoar A singde specimen,

Eafernal J,'l'.!e.u'.er!rrs.—L-.-u-.:ih 17 omm, ;) maximum diameter 3
mm. Colour a uniform medium gray, Segments 107, with, in ad-
ditich, a small zone of regenerafion consisting of eight very small
segments ; all the segments fre very nasrow from front to back.
The prostomium was small and could not be accurately ex-
amined, owing to its being Withdrawn within the first segment. .
Dorsal pores are sbsent.
The setae are closely paired ; there is a relatively narrow inter-
val between the ventral bundles, so thataea: bc:: 3:5,0r4: 7.
The lateral bundles of sctae are at the level of the lateral line of ;
the body (dd == half the circumference). T
The nephridiopores are in line with the setae cd.
No clitellum was visible, nor are there any genital markings.
The male apertures are in groove 1ofrr, with their centres in
5. they are inconspicuous and slit-like,
The female pores were not visible.
There was possibly a slight indication of the spermathecal aper-
tures in grooves 7/8 slightly ventral to ¢,
Tuternal anatomy.—Septa 5/6 to 8/g are moderately thickened,
The gizzards are fhree in number, in segments xiii-xv, with
softer annuli intervening,
The last hearts are in segment ix; they run freely, not being
connected to the septa by mesentery, as is usually the case.
The testis-sacs are attached to septum of10, and are ovoid in
shape and contained wholly in segment x. The vas deferens is
narrow, and constitutes a coiled mass in x, on the posterior face of
septum o/to.  The prostate is tubular, and consists of several
closely applied coils or loaps (more than in the last species) ; it is
rather shiny in appearance, and becomes progressively narrower
towards its ectal end; the vas deferens joins it at a point above .
(ental to) the middle of its length.
The ovarian chamber —segment xi,—is Lonstituted as in the
last species ; the alimentary canal is excluded by means of a mem-
hranous connection between septa 1o/t1 and 11/r2 which arches
over the gut, but the septa are not united together dorsally near
their junction with the parietes. No ovaries or ovisacs were ¢ -
visible, -
The spermathecae were small, empty and transparent; they b
were flattened against septum 7/8, "and approximately circularsin’
shape. A nafrow coiled duct leads downwards. The atrium has
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the same shape and relations as in the last species ; there is no
swelling at its base,

Remarks. —This species is also one of the group which comprises
D. travancorensis, D, falpaigurensis, and the last deseribets form (as
well as several which follow), characterized by he clongated pros.
tate and e el elongated -‘11-.rn1.ttin_u_“11 atrium. The prostate has
the simplest form in D. fravancorensis, where it is simply pear-shaped ;
but others of the group are lp|}1rf_n1,l1.' less modilied as regards L1|-;_~
ovarian chamber,

The relatively aarrow interval between the ventral setal bun-
dles is rather characteristic of the present species. »

« Drawida mnqanmtmn.t, sp. 1OV, =
Pl xvi, 11". 3,
W, 821 Rangamat, Chittagong #ill Tracts, Bengal, 17-vii-1915.
K. Hodgart, A single specimen. ;

External characters.—ILength 137 mnu: maximum breadth
75 mm. Nonpigmented, light grey in colour, Spgzments 237 in
the posterior third of the body the segments are very short.

There is apparently no prostomium,

Dorsal pores are absent.

The setae are closely paired. In the anterior segments aa is
equal to be, behind the genital region aa is two-thirds of be, but in
the middle of the body and towards the hinder end it is distinetly
less than half be ; d is in the lateral line of the body, so that Jd is
half the circumference. All the setae are telatively very small,
considering the large size of the worm.

The nephridiopores are in the line of the lateral setal bundles.

No clitellum was distinguishable,

The male apertures are in groove 10J11, with their centres
between b and ¢, but nearer to ¢; the borders of these segments
are much swollen where they are in relation with the apertures,

The female apertures are in 1112, between & and ¢, but
nearer b; the position is marked on one side by a th chcumg .md
whttcnmg of the posterior lip of the groove.

The spermathecal pores are in /8 their centres just below ¢
the lips of the groove are swollen here, the swelling of the anterior
lip extending upwards beyond d.

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/g are very stout
and strong, E:Eﬁcmih the first two; 8/g is the thinnest of the
four; the rest are thin.

The cesophagus, thin-walled and filled with reddish powder,
was in the single specimen available bulged alternately on the two
sides in successive segments. The gizzards are four in number,
in segments xvi to xix, and are separated by softer annuli.

The last hearts are in segment viii; there are two commis-
sures on each side in this segment.

. The testis-sacs are rather similar to those of D. ghailensis;
though to be looked on as derived from septum g/1s, they occdpy
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a much more posterior position than wsual: on the one side the
she was situated in segment xii, bitlging back septum 12/13: on
the other it extended back into xiii. The forward connection
of the sag with its place of origin is by means of a neck, as in
D. ghatensis ; but T could not isolate the neck cleanly from the
surrounding  strugtures, for example [rom the septa  through
which it passes; there was certainly a continuity of, structure
between it and septum 11/12. One testis-sac was dpened and
an attempt was made to turn out its contents and to identify the
testis and funnel, but it was not successful: the contents were
very firm, and not separable from the inner surface of the wall of
the sac, 5

The wvas deferens leads forwards from the testis-sac, and
formé a very fine and lighth_- coiléd tube, which joins the prostate
rather lower down than its® middle, %, rather nearer its ectal
than its ental end. The prostate is a softish white, not shiny,
closely curled eylindrical stfucture, of about the same diameter
throughout, of moderate size and without any differentiated
duct ; it is contained in segment x.

The ovarian chamber does not reach the dorsal body-wall.
The ovisacs are small and finger-shaped ; they extend back into
segment xiii,

The spermathecal ampulla is small and globular; the duct,
thin and much coiled at first, and afterwards with a wavy course,
runs downwards on the posterior face of septum 7/8. Where
it pierces the body-wall there arises a long stalked appendage, the
most conspicuous part of the whole apparatus; it stands erect
in segment vii, free from and in front of the septum; its ental
portion is dilated in the form of an elongated cone with rounded
tip; the stalk which connects this with the hody-wall is fairly
stout, somewhat curved, smooth and slightly shiny, and longer
than the dilated ental portion. Fig, 3 represents the appearance
of this atrial appendage under the low power of the microscope ;
the lumen of the dilated portion was empty.

Remarks.—The relationships of this form are with the former
group. The coiling of the prostate is as marked as in 0. afinis,
and the atrial appendage of the spermathecal apparatus is more
marked and of a more characteristic shape. The resemblance of
the testis-sac to that of D.ghatensis(r4) has been mentioned, It is
curious that the last heart is in segment viii (not ix, as usual),
:m::i that viii should contain two pairs of hearts,

Drawida papillifer, sp. nov.

W. 5. Rangamatl, Chittagong  Hill Tracts, Bengal,  pr-viizig1s,
K. Hodpart, A single specinien. iy i
E ernal characlers,—Length 70 mm, ; thickness 375 mm.
Colour light grey, nonpigmented. Segments 148,
Prostomium damaged, perhaps prolobous.
« Dorsal pores absent, : .
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Setae elosely paived ; a« is rather less than be ; 7 {5 equal tp
half the circumference. 4

Nephridiopores appareutly in line with setae d.,

The male apertures are indistinet, in groove 1o/1t, Between &
and ¢ their centre rather nearer to ¢; they are slit-like, and their
lips are not swollen, 3

I coult] not distinguish the female apertures.

N The spermathecal apertures are in groove 7/8, their centre
Just below the line of setae ¢, £

The clitellum takes up scgments x xiii==4 ; its hinder end is
ndistinet. v

There are a few very slightlv marked darkish papillae on the
genital region, distributed as {ollows :—On seement vii a Yair,
dorsal to d and just behiad the level B the setal bundles : on x a
pair, below ¢ and just in front of the level of the setac: on xi a
single papilla, just behind groove rort and between the lines b
and ¢ but nearer to ¢. ’ .

Internal anatomy. —Septa 5/6 and 6/7 are much strengthened ;
7/8 and 5/g much less so,-—only moderately stout®; 8/g is bulged
forward by the testis-sacs. Septum g/t is thin, and is attached
to the body-wall at the middle of segment x (according to the
external grooves).

The gizzards are three in number, in segments xv, xvi, and
xvii ; they are separated from each other by soft annuli.

The last heart is in segment ix; on one side in this segment,
deeply situated on the intestine, there was an additional com-
missure,

The testis-sacs are irregular in shape, and asvmmetrical, the
right being rather anterior to the other, and extending across the
middle line in front, while the left extends considerably further
back ; they are suspended by septum g/10, but the greater part of
the right sac is in ix, and of the left in x,—indeed the hinder end
of the left sac is on a level with groove 11/12. On opening one of
the sacs the flocculent matter was found to be very adherent to
the inner suiface of the wall ; it would seem that the inper surface
proliferates over the greater part of its extent, the testis being
diffuse. A folded mass on the wall, at the place where the vas
deferens leaves the sac, probably represents the funnel along with
compacted spermatozoa,

The vas defercus is narrow and much convoluted ; it leadg
down from the testis-sac to the prostate, which it joins at about
the middle of its length. The prostate is solt and glandular-look-
ing; it is elongated, and bent with the angle directed forwards:
the ental end is wider than the ectal, so that if it were straight it
would be described as club-shaped.

Septa 10/11 and II 12 are separate from each other at the peri-
phery by the ordinary length of a segment ; hence on opening the

wvorm the ovarian chamber is opened up, and numerous small ova
fall out ; the chamber is closed below (around the alimentary canals,

-



A7l Necords of e fr!Lvlr."::-'.' M useun, [Vor, XIT1,

g0 that a meedle can be passed [rom segment wii forwards into x
along the side of the gut underneath the floor of the chamber.

The ovary is fringe-like, eurving round the alimentary tube on
the antestor wall of the ovarian chamber. The funnel on the pos-
terior wall is an elongated groove with white lips, and with a
similar curve. ‘The ovisacs are large ; the richt extends back to
septum 15/16; the left is curved ventrally so as Lo passainderneath
the intestine, and is confined to scgment xii, bulging back
sehtum 12/13.

The spermathecal ampulla is an ovoid sae in the usual situa-
tion ; the duck is long and convoluted, and leaves the ampulla
rather below the middle of its greatest length, passing down to
pierce the septum and join the blse of the atrium. Lhe atrinm is
of relatively large size; its*tipper partsis constituted by an elon-
gated ovoid sac, thin-walked | of regular shape, with asmooth surface
and in size longer than, bt not so broad as, the spermathecal
ampulla ; the lower past is a duet, half as wide and slightly more
*than half as long as the upper sac-like portion. The atrium is
either erect in segment vii or lies forwards on the ventral bodv-wall.

Remarks :—This species again belongs to the same group as the
former ; but while the atrium of the spermatheca has developed
still further, the elongation and coiling of the prostate is less than
in the two forms immediately preceding. It is unfortunate that
the species is represented by only one example, and that hence the
value of the genital papillae as a distinguishing charvacter is not
easy to appraise.

Drawida nepalensis, Mchlsn.
o {PL =wvi, fig. 4).

W. 720, Rangamati, Chittagong Hill Tracts, Bengal.  13-vii-1915.
K. Hodgart. Four specimens, one larger than the rest, and sexually
mature.

W Bali.  Kierpur, Pumeah [hst, Bibar ; under ron tab an open field.

te=i%-1gt5.  C. Paiva,  Nine specimens, the majority mature,

External characlers.—Length 123 mm, (70 mm. Kierpur);
diameter 5 mm. Colour light grey, almost white, nonpigmented.
Segments 140.

Prostomium prolobous.

Dorsal pores absent: but the longitudinal muscular coat
ghows an interval middorsally behind each furrow, easily visible
through the superficial layers ; these gaps are wéll seen from the
inner side of the hody-wall, where they quite give the impression of
dorsal pores (Michaelsen, ** dorsal pores apparently absent '').  The
gaps are probably to be looked on as the remnants of pores. Ina
specimen of the second batch, on stripping off the cuticle and press-
ing on the body-wall, the spirit inside the body cavity welled out,
in several regions, through these pores, as seen by the diffraction
lines in the water in which the animal was Iyving; probably in adgli- -
tin to the lengitudinal muscular coat being absent, the other
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layers of the parictes were thmned and easily gave wisy on slight
manipulation, The series could be followed [orwards to furrow

4/5.

The setae are small and closely paired ; in frout ofdhe clitel-
lum aa==he, while in the rest of the body aa is gather less than fbe.
In the angerior half of the body dd is greater than half the circum-
ference buké rather less than two-thirds; behind the middle it is
equal to half the circumference. The relations were almost the
same in the Kierpur specimens, =

The nephridiopores are in line with the lateral setal bundles.

In the Kierpur specimens a slightly marked clitellum was
present on segments x-xiii (possibly xiv should be included).

The male apertures are in%roove Io/1I, on very prominent
papillae which have theirecenires ra®ler nearer to the line b than
to ¢ ; the papillae are bluntly conical onea circular or transversely
elongated oval base ; the height of tlf% papilla is about equal to the
diameter of the base ; each is encircled by a groove, and the lips of
furrow I0/II are swollen in front of and behind the papilla for af
extent equal about to the interval be. .

The female apertures are small, on groove 11/12, in line with

b,

The spermathecal apertures, difficult to recognise, arein furrow
7/8 just below the line of seta c.

Internal anatomy.—Septa 5/6 to 85 are much strengthened ;
g/10 is excessively tenuous, and apparently attached well behind
the corresponding groove ; all behind are very thin.

There are three gizzards in the dissected specimen of the first
batch, in segments xv, xvi, and xvii, separated by softer annuli;
the oesophagus is bulged in ix (or ix and x), but not markedly,
and there are no lamellae internally. The specimen of the second
batch which was examined had four gizzards, in segments xiv-xvii.

The last heart belongs to segment ix, but is displaced back-
wards with septum /1o so as to lie at the level of the hinder end
of the prostate.

The testis-sac of the left side is large and conspicuous, and lies
entirely behind septum g/ro, in the space between this and the
conjoined septa rofrr and r1/rz; itis bent with its convexity
inwards, and extends across the middle line. The testis-sac of the
right side is much further back ; its hinder end is at the level of
septum 15/16, septa 12/13, 13/14 and 14/15 all being bulged back-
wards and consfituting an investment for the sac ; perhaps 11f12
is so also, but this cannot be disentangled from the sac in the
same wayv as the others : the sac is connected with g/1o (from which
it must be supposed to originate) by a membranous expansion
above the alimentary tube and heart. In the Kierpur specimen
the sacs were also asymmetrical, that on the right side passing
back beneath the ovarian chamber.

On opening the testis-sac the greater part of the flocculent mass
which fills it can be dislodzed from its walls, leaving only the thin
transparent membrane. At one part of the wall is the much folded
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fynunel with iridescent spermatozoa gdhering, from which the vas
teferens originates ; auterior to the funuel, on the inner wall of the
sac, the floceulent mass cannot be cleanly dislodged —this pateh
tepresentstthe testis, a proliferation of the sac-wall

The vas deferens is a fine and excessively coiled tube, the
seores of convolutfons forming a large mass which lies against the
testis-sac on its outer side.  The first portion of the vag*which lies
internal to the rest, is excessively fine,—much finer than the main
maes ; the general direction of the tube is forwards and downwards,
and it terminates by joining the ental end of the prostate.

The prostafe is a white eylindrical organ, bent in a loop on the
left side with its convexity backwards and the ental end upwaris,
formipg an 8§ with the ental endeol the S backwards pn the right
side ; the ental end of the orsan is slightly wider than the rest.

The ovarian chambep, enclosed above by the fusion of septa
1o-1t and 11/12, is not opened into on opening the animal ; there
is apparently a {ree passage underneath the chamber by the side
of the alimentary eanal, The ovisacs arise from the posterior wall
of the chamber ; thev are subeylindrical, with crenulatad margins,
and lie on the intestine one on each side of the middle line

The spermathecal ampulla, in the usual situation, is globular
in form : a thin duct leads down in several loose coils on the septum,
and after piercing the septum joins the base of the atrium in seg-
ment vii. The atrium (fig. 4) is very large, and, in the dissected
specimen of the firsL batch, somewhat triangular in shape ; in the
natural condition the atria encirele the gut so that their straizht
dorsal edges almost meet in the middle line, In this specimen the
ergans arc empty and laterally compressed, and a deep depression
exists in its dorsal border ; by manipulation this pit can be seen to
be an invagination of the sac-wall which, when its lip: are separated,
appears [unnel-shaped ;"if the pit were evaginated the atria would
overlap the middorsal line. The lower end of the atrium narrows
gradually to form a somewhat twisted duct. On opening the sac
the inner surface is seen to be elevated into a number of transverse
ridges, irregularly disposed and not distinetly annular ; but there
is no external annulation or grooving such as Michaelsen notes for
his specimens. In the specimen from Kierpur. however, trans-
verse ridges and folds were visible on the atrium, though not regu-
larly disposed ; and its margins were crenulated irregularly; the
upper end was not invaginated.

o Remarks.-—1 was kindly allowed to inspect the types of the
species belonging to the Indian Museum ; but unfortunately they
arrived in such a damazed condition that I was unable to make
any use of them.

I have given a complete description of the mature example
from Rangamati, with notes on one of those from Kierpur, since
they differ in details from Michaelsen's specimens. The two dis-
tinet parts of the vas deferens (which I think Michaelsen would have
mentioned ), the differences in the spermathecal atria, and details
conterning theetestis and funnel, are of minor importance; but I
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am inclined to attribute moresvalue to the position ofethe testis-,
sacs (Michaelsen, *‘ on septum g/to, depending from it, forwards
and backwards, into the gth and 1oth segments’), andd perhaps
also to the absence of copulatory organs (though these “were not
present in all of Michaelsen's specimens). 2

The asymmetry of the testis-sacs in the specimens described
above is régarkable ; on one side there is an approach to the con-
dition of D. ghatznsis and D, rangamatiana. The indications of
dorsal pores are also interesting. %

I do not myself think that there is suflicient ground for suns-
pecting an ideutity between D, nepalensis and Bourne's D, uniqua.
Michaelsen (13) savs at the beginning of his description that the
two may perhaps prove to be identical ; and at the end, that & this
species comes near to [0, mattipiea (Bouthe), if it is not identical with
it."" But after mentioning the large and peculiar spermathecal
atrium he adds: ** T do not believe tfat Bourne could have over-
looked the above described very characteristic structure or that he
would have abstained from mentioning it had it been present in his
species.’’ T fully agree that Dourne would certsinly have given
an unmistakable deseription of this peculiar structure, had it been
present ; moreover, the prostates in the present species are far too
long, and too twisted or bent, to be conceivably described as ** teat-
like "' (as Bourne does for his form): nor are the ovaries free in the
present species, as Bourne says for D. naigua, but enclosed in a
typical *ovarian chamber (Michaelsen, * apparently enclosed ™).
At the time that Michaelsen wrote, it was doubtful whether any
(endemic) species of the genus existed elsewhere than in South
India, and it was reasonable to look with suspicion on species which
contradicted conclusions otherwise apparently well established.

Fam, MEGASCOLECIDAE.
Subfam. MEGASCOLECINAE.
Gen. Pontodrilus.
Pontodrilus bermudensis, Bedd. i. ephippiger (Rosa).

Wo G 1. Near Chiguitim Point, Mormugao Bay, Portupuese India ; under
stomes at edge of brackish water,  2o-ix-1916. S, Kemp. A number of
l"PL".—”rH.'H"..

M6k, Mormugan Bay, in small bay between Croaand Vasce, shore
collecting, under stores  Sept, 1016, S, Kemp,  Several specimenss

-

Gen. Perionyx,

Specimens belonging to this genus, unidentifiable because of
immaturity, were found at Kalimpong and Pashok, in the Darjiling

. District, E, Himalayas.

Perionyx excavatus, E, Perrier,

* W, opf1. Raegamati, Chittagong Hill Tracts, Bengal, r1i-vii-1g13. J.

Hodgart.  Six specimens of moderate size and one vdy small ong,

-

L
"
-
L
-
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. W, Sigh.  Phagu, near Simla, alt, gooo fi.; i very wel carth at edge of
5 spring. 1i-veigifn  No Annanddle and 5. W Kemp. Four speci-
s,

The specimens from Phagu are noted as having been, when
captured * deep purple above with strong green iridescence, and
much paler below s

There was really no gizzard ; in segment vi the gesophagus
was rather swollen, but the walls when cut into were not thickened,
There was no widening of the oesophagus in segment xiii.

There were no diverticula on the spermathecae (examined
microscopically also) : this was not apparently due to the speci-
mens being in *an early stage of sexual maturity, since all the
other parts of the genital system_are well dev eloped the ovaries
are latee, and the seminal W-dc‘]e‘_- of segment xii reach backwards
as far as septum 13/14. I have previoasly found the diverticula
absent in a specimen froifl T.‘u_l:rugnh, N, E. Assam (17).

Specimens which were immature, but referable with more ot less
of probability to this species, were obtained from the following
localities : —

Ivasauh, W, Himalayas. Baini Prashad. FLvit=1g10,

Talewndi, near Castle Rock, N. Kanara District, Bombay Pres.  Oct, 1510,
5. W. Kemp,

Perionyx pallidus, sp. nov.
(Pl. xvi, figs. 5, 6).

W, #g/1.  Kalimpong, I'Ilmji]im_{ Dist., E. Himalayas; alt. boo-j5o0 (L.
24-1v to to-v-1g15. I, H. G |.1.;_|1, Several ‘\Iyi_,"'l.,'il'ﬂl:'ll"i. one makure.

External characters.—Length 80 mm.; thickness 3'25 mm,
Colour pale, with purplish tinge dorsally at anterior end, and pur-
ple median stripe throvghout the body. Body slightly depressed
in the anterior portion. The mature specimen was regenerating
the hinder end ; another of the same size showed 118 segments.

Prostomium epilobous & ; the sides of the tongue parallel.

Dorsal pores from furr ow 4/5.

The setae are in rings which are quite closed ventrally, and
almost closed dorsally. The middorsal interval varies slightly ; in
the anterior part of the body 3z averages 1§ yz, further back
about 1}ys.  The setae are set closer together ventrally than later-
ally or dorsally ; there is no difference in the size of the setae in
different segments. The following numbers were counted :(—353/v,
72fix, 52/x1, 04/xil, 52/xix, and in the middle of the body 70.

The clitellum extends over segments xiii-xvi = 4 ; the body is
slightly swollen here, and buoff in colour; setae are present as
elsewhere,

In segment xviii the midventral region is slightly depressed,
and running across it in the position of the setal line is a groove,
sharply cut and narrow, though rather wider and deeper at the

vosition of the male pores ; these are small cracks, one-tenth of the ,

cimumference apart, or with an interval of about seven intersefal

A

i
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spaces, A few black spots iy the bottom of the groovg represent
the slightly modified penial setae; the other setae begin some little”
distance outside the groove,

The female aperture seems not to have developed. *

The spermathecal apertures are in the furrows 6/7 and 7/8 ;
they are small and slit-like, separated by a spadt equal to about
SeVen itttﬂ?{:ml intervals, or about the same as in the case of the
male pores.

Internal anatomy.—Septa 5/6 and 6/7 are thin, 7/8, 8/g and
g/to are slightly thickened, and the rest thin,

There is a rudimentary gizzard in segment vi, slightly firmer
and paler, through the presence of muscle fibres, than the rest of
the oesophagus. The tube is swellen in segments xiii and xiv,, and
on opening it longitudinal lamellae were found in this region, but
they were of no great height and might, rather be called foldings
than lamellae. The intestine begins & xvii; there is no typhlosole
{in the anterior part). -

The last heart is in segment xiii. .

The excretory system is meganephric; I saw no difference
between the nepliridia of different serments, and the duets terminate
at the same level,

Testes and funnels are free in segments x and xi. The semi-
nal vesicles are of moderate size, in xi and xii ; they are fused in
cach segment dorsally over the alimentary canal ; their contour is
smooth, not cut up into lobes.

The prostates, of the Plerefima-type, are very small, and con:
fined to segment xviii ; the duct runs straight inwards.

The spermathecae are two pairs, in segments vii and wviii,
opening forwards into furrows 6/7 and 7/8. They are small, with a
sac-like ampulla which is rather constricted at its middle, the upper
portion being the wider. The duct is starcely separately dis-
tinguishable, and is hardly more than the narrower end of the sac;
it is short and half as wide as the ampulla. There is a fairly well-
marked bulging on one side of the lower part of the sac in one of
the organs which was mounted for microscopic examination (fiz. 5);
this may represent the beginning of a seminal chamber. A con-
nective tissue strand passes upwards from the summit of the
ampulla,

The penial setae (fig. 6) are scarcely modified, and represent a
very early stage in their evolution (¢f. P. nainiana, Michaelsen,
13). They have the ordinary form; in length they measure ‘135
mm., in thickness 17, ; with the high power a few fine sculpturings
are seen on the distal half of the shaft.

Remarks.—Of the species of this genus which have the sper-
mathecal apertures in furrows 6/7 and 7/8, perhaps P. aborensis
resembles the present form most closely ; but the colour, the intervals
between the male and spermathecal apertures respectively, the
position of the last heart, and the {usion of the seminal vesicles of

= eych of the two segments, seem sufficient to distinguish them.

Differences in the male ficld separate the present species from®P.
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Janpr, diimerna pnornatus, and sthksnensis © the last mentioned has
also thickened sepia and characteristic penial setae,

-
L]
. Perionyx gravelyi, sp. nov.
" ! - L]
4 (Pl. =vi, figs. 7, 8).
-
W. 7o't.  Pashak, Darjiling Dist., E. Himalayas; alt. 280 (v, 6oy 10 -
. tgvi-rtatt, 10 ML Gravely, A single specimen, -

Exlevnal ehavacters i—Length 48 mm. ; maxiomm breadth 2 mm.,
Colour dorsally a light purple, more marked +at the anterior end,
with a darker riddorsal stripe, pale veutrally. Seiments 8q.

Prostomium epilobous %, tongue broad, cut off hehind,

Brorzal pores begin at fgrrow G/, i

The setae are in rings, which are almbst closed dorsally and ven-
trally ; the middorsal add wpidventral intervals are perhaps equal
to 13v: and rlab respectively in front of the genital region, and to
Jizy and tlab behind®it There are no noteworthy differences
between the intersetal intervals, The followine numbers were
counted: 34/v, %o/ix, 4o/xii, 32/xix, and 32 in the middle of the
body. : =

The clitellam is very indistinet ; it includes perhaps xiii or
bxili-xvi = 31 or 4; setae and dorsal pores are present.

The male apertures are on segment xviii, in the form of slit-like
transverse cracks just behind the level of the setae and between
setae @ and b on each side (fig. 7). Seta a is particularly black ; b
is slightly further out than the b of other segments, and ¢ of seg-
ment xviii corresponds to d of other segments in position. The
apertures and setae a and & are situated on papillae which meet and |
fuse in the middle line ; there is a transverse groove in front of and
behind the conjoined papillae, so that a strip of segment xviii is
left unmodified at the anterior and posterior borders of the
segment.

The female aperture was not visible.

The spermathecal apertures are in furrows G/7 and 7/8, between
the lines of setae @ and b, They are thus, like the male pores, very
near the midventral line.

Dnternal anatomy.—Septa 7/8, 89, and gf10 are slightly
strengthened ; there is perhaps some slight thickening of the septa
as far back as the prostatic region,

« The gizzard is small, cylindrical, and moderately firm, in seg- .
ment v. The oesophazus is somewhat swollen in®xiv and xv ,—in
the latter segment transverse vascular channels are visible on the
dorsal wall. The intestine begins by a gradual widening in seg-
ments xvii to xix; there is no typhlosole in the anterior portion.

The last heart is in segment xii. o

Testes and funnels are free in segment x ; funnels were seen in
xi but testes were not identified. The vesicula seminalis of segment
xi is large and single, extending across the middle line and down gn »
eath side of thg oesophagus, taking up the whole length and breadth
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of the segment.  In segment xii the vesicles may be dascribed as g
pair, but tuwctl in the middle line behind septum 11/12, and thence
depending. back on each side so as to bulge septum 12/13 back
nearly to the level of 13/14. All the wvesicles are of sinfile outline
and not lobed.

The prostates occupy segments xvii to xix, and are cut up into
three lobdy, corresponding to the three segments: they are how-
ever relatively small structures.  The duct originates at the middle «
of the gland. and passes at first backwards to the level of septim
18/1g, then obliquely [orwards and inwards ; the angle is perhaps
characteristic ; each duct is rather thin, soft, and broader towards
its ectal end.

The speymathecae are situated in segments vii and viis, and

their ducts are :f.ilm:L-:-E orwards, *The ampulla is saclike and
irregular in shape; the duct is half as thick and nearly as long as
the ampulla, {rom which il‘ is not shd#rply marked off ; there is no
diverticulum. .

The penial setae ~—those on each side of the male apertures, @

e but little modified. &'hey are ‘4 mm.
in length, and 214 bro t the middle ; there is a slight curve in
the proximal part of haft, and the tip is slightly bent ; the tip
is pointed, and near it there are a few fine dot-like sculpturings
arranged more or less in transverse rows (g, &),

Reépmarks.—The present form belongs to the same group of
species as the last ; the characters of the male field and the penial
setae are probably sufficient to distinguish it, though its characters
are on the whole negative rather than positive,

and & of sesment xv i
I

Perionyx aborensis, Stephenson var. heterochaetus, nov.
-
(Pl. xvi, fig. q).
W3 'r. Pashok, Darjiling Dist., E. Himalayas ; alt. 5000 fl. 26-v 10
14-vi=tgrh.  F.OH. Gravely. A single specimen.

External characters.—Length 60 mm. ; breadth 2°5 mm. Colour
on dorsal surface dark purple anteriorly, brownish with darker
median stripe behind : pale ventrally. The body is depressed, the
ventro lateral angles being fairly pmnnuuced and the ventral sur-
face slightly coneave. Seszments 100,

Prostomium epilobous 1 ; tongue broad, not closed behind.

Dorsal pores from furrow 5/6. .

The setae, fn rings, have a rather peculiar arrangement. In
the first thirty-four segments the setae on the dorsal surface are
much larger, and set more widely apart, than behind ; the change
is sudden, and coincides with a change in pigmentation, which is
darker and purpler in front, lighter and browner behind. In the
anterior part of the body zz is a little greater than yz,—about 1} vz ;
behind there is hardly any difference, The wventral setae are

.mmpamtn:h small and close together throughout, and the ring
is tlosed (aa == ab). The following numbers were cognted :—30/7,
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§fviil, 3odix, 3rfxii, 33/xix, and .about 50 in the middle of
he body,

The clitellum appeared to extend over segments xiii-xvii = 5,
but was thost marked in xiv-xvi; it is light in colour, and the
setae and dorsal pores are retained.

The male ared, on xviii, is a whitish patch which takes up the

whole lenpgth of the segment: the lateral margins Jre rather
swollen, and its centre is rather more coneave than the rest of the
vemtral surface The apertures are transverse grooves in line
with the setae : the centre of each is about opposite to the setal
interval de, the interval between the centres of the grooves being
thus equal to 4% of the circumference ; the interval between the in-
ner ends of the grooves is equal to*the length of one of the grooves.
Slight depressions, also trangwerse in dirgetion, are present in front
of and behind the grooyes, which thus ~re bouuded by slizhtly
marked anterior and posterior lips. The setae begin on the outer
margin of the male areg.
: The female aperture is on segiment xiv,—a small transverse slit
in the midventgal line, surrounded by a whitish oval patch, the
whole of which is included between the line of setae and the ante-
rior border of the segment.

‘The spermathecal pores are situated in furrows 6{7 and 7/8,
one-sixth of the circumference apart and about in line with seta e.

Internal anatomy.—Septa 6/7, 7/8, and 8/g are slightly
thickened.

There is a rudimentary gizzard in segment v, the oesophagus
being somewhat swollen and its walls thickened. The vesophagus
is also swollen in sezments xi, xii, and xiii, where transverse vascu-
lar channels are to be seen in its wall ; the interior liere is rugose
merely. The intestine begins in xix, behind the prostate ; there is
no typhlosole in its anferior part.

The last heart is in segment xii.

Testes and funnels, the latter included in large masses of iri-
descent spermatozoa, are present in segments x and xi: a mass ol
coagulum fills up segment x! very much resembling the seminal
vesicles in the two succeeding segments, and differing only in being
more easily detachable.

The seminal vesicles, in segments xi and xii, are large, and
fill out their respective segments ; they are flocculent masses, with
simple outline, which meet in the middle line dorsally but do not
fwse there with their fellow of the other side (doubtfully so in the
case of the posterior pair). 2

The prostates are squarish blocks, confined to segment xviii.
The duct is not very stout, and only slightly muscular apparently ;
it lies in a hilus of the gland for the most part, where it is curled

b1 have linle doubt that the seminal vesicles which [ stated o be present in
segment % in P, depressus and said 1o be more intimately attzaiched to septum o/10
than to 10/11 (17) are really only masses of coagulum, These masses are mainly 5
composed of spermatozoa, making their way, presumably, from the seminal
vificles, where they have been ripening, to the mouths of the funnels,

b
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and twisted ; if straightened out it would be of mmh_nto length.
Its ectal ]mruou is rather stouter than the rest : it joins the body-

wall at the outer margin of a slightly raised whitish cushion. No
penial setal sacs were seen. .

Ovaries and funnels were well developed, in segmefit xiii.

The spermathecae are situated in segmentsvii and viii, opening
forwards into grooves 6/7 and 7/8. The Lnupuﬂa is irregular in
shape, anll about as broad as long; the duct is very broad,—two-
thirds as wide and two-thirds as long as the 1t11pullh, S0 th'lt the
whole organ has a stumpy appearance, There is a single diverti-
culum, sessile on the inner side of the upper part of the duct ; a few
indistinet seminal chambers are visible on its surface (fiz. g).

Remarks,—The present fogn presents some similarities to P.
depressus, In the II].E]:‘FE“-‘L,IIll. form, thageneral character of tlie male
rit.].L] the prostatic duct,"and the relations of spermathecal ampulla
and dllct, It appears to be even mgre ¢losely related to P, aboren-
sts; the differences are the numbers of setae (about 30 per segment
in the anterior part of the body as agalnst more than 6o in P.
aborensis), the setal distribution (the peculiar arrangement in the
present form is not, apparently, found in P. abofensis, where it is
noted that the setae of segments viii and its neighbours are the
largest), and the absence of spermathecal diverticulum in P, abor-
ensis 3 the apertures are rather closer tozether in the present form.

As in so many cases, it is difficult to know quite what to do
with a single specimen ; had there been a number of specimens for
examination its position could probably have been settled with
some degree of certainty. The erection of a variety offers a tem-
porary refuge ; the varietal may be advanced to a specific name
or may be dropped altogether, as subsequent specimens come
under examination.

Perionyx nanus, sp. nov.
(PlL. xvi, fig. 10).
W, 78/1.  Pashok, Darjiling Dist., E. Himalayas ; 5000 [t alt, 26-v to
1g-vi-1g1f.  F. H. Gravely, Two specimens, ong mature,

External characters.—Length 53 mm.; diameter 15 mm.
Colour brownish-purple dorsally, pale ventrallv. Ventral surface
flattened. Segments 1o0.

Prostomium epilobous %, tongue not closed behind.

Dorsal pores begin from furrow 5/6.

The setal ging is almost closed dorsally ; and entirely closed
ventrally in the anterior part of the body, but behind the anterior
third a slight break can be distinguished. The following numbers
occurred : ca. 3ﬁ,l’i\ about the same, but too small to count
accurately in xii ; 3;.;’*{13: and in the mlddle of the body 34.

The clitellum extends over xiv-xvii — 4; it is well marked,
and rather l1gl1ter in colour than the rest of the surface, smonth
the setae quite distinct but the intersegmental grooves less well
marked than elsewhere. 5
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. The maje apertures are on segment xviii, in line with g or the
ifterval gh: they are wide apart, this interval representing a dis-
tance equal about to a quarter of the circumlerence ; the pores are
slightly bel#nd the line of the setae, and are prolonged inwards to-
wards the niddle line by slight grooves. Surrounding each aper-
ture is a whitish oval opaque thickened patch, which is itself sur-
rounded by a more translucent lip ; the aperture is sitnated excen-
trically in the oval patch, between the centre and the outtr margin.
The whole takes up the entire ventral surface of segment xviii, the
lip on each side forming a prominence at the lateral margin of the
ventral surface u£ the animal (fiz. 10). There ark no setae between
the male apertures.

The female aperture was nof, actually visible, but was indi-
cated by a very slightly palgr transversely oval patelf taking up
the space between furrow 13/14 and the sttal ring of xiv.

The spermathecal aperturgs are large and patent, widely apart
{not quite one-third of the circumference) and near the lateral
margin of the ventral n'tu'Em:;.-_, in furrows 6/7 and 7/8; they are
bounded by distinet lips, and a gelatinous matter was protruding
from them, '

Litternial anatomy.—No septa are notably thickened ; 8/g and
g/10 seemed slightly strengthened, and perhaps 7/8 and 1of1:
very slightly so.

A rudimentary gizzard is situated in segment v, the outline of
the thickening of the oesophageal wall being somewhat Y-shaped,
the posterior portion is narrower, and the wall between the limbs
of the Y is soft. The oesophagus is bulzed in segment ix, with
marked transverse striations (vascular channels). The intestine
begins in xix.

The last heart is in segment xii.

Testes and funnels mre iree in segments x and xi (testes not
certainly identified in xi; the funnels are conspicuous through the
adherent iridescent spermatozoa). Segment X is filled with coagu-
lum, as in the last species. The wvesiculae seminales, large loose
flocculent masszes with only slightly indented marging, take up the
whole length of sezments xi anfd xii ; those on xi fuse dorsally over
* the gut, while those in xii meet but are apparently still separable.

The prostates take up part of seement xvii and all of xviii and
xix, and are indented by the septa. The duct is thin, soft, not
muscular, of the same diameter throughout, and bent once on itself,
the, convexity of the loop being forwards ; there is no modification
of the body-wall where the duct joins it. No penial setal sacs
were seen,

Ovaries and funnels were present in segment xiii.

The spermathecae are two pairs, in segments vii and viii;
they are very simple in form —roughly pear-shaped with a thick
stalk. The ampulla is of some size, and fills out the whole length
cf the segment; each was, in the present specimen, full of a
coagulated vellow zelatinous material. The duct is broad and short,
—half as hroad, and a guarter as long as the ampulla, from which
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it 15 not sharply marked gff, There is a single divertieulym,
sessile and wart-like, —in one case hardly noticeable,—on the innér
side at the junction of ampulla and duct : it contains glistening
spermatozoa, but is not, apparently, chambered, .
Remarks.—This species also belongs to the group ol P abaren-
sts (spermathecal apertures in 6/7 and 7/>, simPle form of sperma-
thecae, d absence of penial setae) ; but its special characters, —
small size, lateral position of the male and spermathecal apertures,

charactersof the spermathecal diverticulum and male field ,—render
it perhaps the most distinct of the group.
: -
Perionyx m’intoshi, Bedd,
- -
W “-__. i el Vall alr, SR (30 | M= L) ELE. Col _L
Manner=-Smith, w pectimens, the larger soitened

Little i3 known about this interesting species, though it was

one ol the earhiest of the o

rénls Lo be desecribed.

™1 1 Tl o’
NE nrst wWworm

to be describied by Beddard under this ntme was represented by, a
single immature spacimen from Akyab in Burma ; this was later
considered of doubtful validity by the author Himsell (3), as also
by Michaelsen (to, 13). Our enly other source of mlormation is a
nal, des

second short account Liv Baddard (2) : Vaillant, in his Hi

Annelés (1559), which I have not been able to consult, ref

species, but apparently only from the point of view of classi-
fication and without having had any fresh material. It is there-
iore worth while to zive an account of the specimens which have
now come to hand.

External characters.—Ienzth 230 mm. ; diameter average 10,
maximum [2'5 mun (the softer specimen measured 280 mm. in
length, and was of a maximum diameter of 17 mm., but in the con-
dition of the worm these figures are not raliable}. The colour is a
lighter or darker putple dorsally (the two specimens differ), with
the clitellum of a4 buff tint and the ventral surface pale. The seg-
ments of the longer wormn were 225 in number; there was no
secondary annulation,

The prostomium is epilobous §; the tonzgue being open behind

Daorsal pores are present from furrow 5/6,

The relatively small setae are in rings which are, often at any
rate, closed both dorsally and véntrally ; there are numerous gaps
in various places on the dorsal surface, but since complete rings
can be found the gaps may be accidental. The setae are closer
together on the ventral than on the dorsal surface; the intersetal
spaces are often very irregular. The following numbers were
counted : 78/v, 72fix 76/xii (but there were long gaps in each of
these three series), ea. go/xxiii, and 112 in the middle of the body.

The clitellum is not sharply delimited ; it extends over Ixiii-
xx=71; the furrows are still well marked, and setae are present.

The male area is a midventral depression on segment xix,
which in the more mature of the two specimens is rather longer
than broad ; it takes up the whole of the length of the segment,
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and encroacljes in front and behind on the adjacent segments ; the
d&pression is rectangular in shape, and has a well marked border,
—rather less well marked bowever at the sides, near the male
pores. These are round pits with distinct lips, situated very close
together slightly behind the middle of the sezment, the line of the
setae bends forwards in front of the apertures.

The female aperture is single, and appears as a small trans-
yersely elongated pit, on segment xiv, midway betweefi the line
of the setae and the anterior limiting furrow.

The spermathecal pores are situated in furrows 7/8 and 8fg,
fairly close together, but not, apparently, as ‘close as the male
pores.

There are no other genital magks.

Iufernal anatomy.—Septyp 4/5 is thin, 5/6 slightly and 6/7-
11/12 somewhat or moderately thickened "a number of those that
follow. as far perhaps as r'8/1g, are slightly thickened. A large
number of Nematode parasites were found in some of the anterior
segments, in x and especially in xi

The gizzard, in segment vi, is of fair size even relatively to
the large size of tife animal ; it is moderately firm though not hard
the anterior end is the broader, and there is a constriction not far
behind the anterior end, where a transverse sheet of muscle (not a
septum) is inserted round the organ. There are no calcareous
glands. The intestine begins in segment xviii

The meganephridia are disposed in the same longitudinal line
throughout the bady.

The last heart is in segment xiii.

Free funnels were found in segments x and xi, and testes in
the former segment ; testes were not identified with certainty in xi
but the condition of the specimens left something to be desired, and
this segment was packed with the Nematode parasites mentioned
above. Vesiculae seminales are present in xi and xii; they are
large, soft, and somewhat cut up into lobes at their surfaces ; those
in xii are large enough to bulge back the septum ; in one specimen
those of the same segment had fused together over the intestinal
canal, in the other those of the two sides were separate. There
appears to be, in addition to the above, a small empty rudimen-
tary seminal vesicle in segment xiii, attached to the posterior face
of septum 12/13.

The prostate, of the Plierefima-type, is confined to segment xix ;
it §s cut up by indentations into lobes, and the short aud stout
though soft duct runs from the hilus transversely inwards to
its exit,

Ovaries were present in segment xiii, attached to the poste-
rior face of septum 12/13; the funnels were not seen, In both
specimens rudimentary ovisacs were seen in xiv.

The spermathecae have the simplest possible form,—almost
spherical sacs, prolonged into a short thin duct. There are no

diverticula, though the ampullae themselves show a warty promi-
nenee or two ;
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There are no penial setae.

Remarks,—A curious f¢ature of both the specifnens is the
shifting backwards of the male apertures one segment, to xix ; this
is accompanied by an extension of the clitellum alsp (Beddard
deseribes the clitellum as including segments xiii-xix).» There is
some doubt as to the locality from which Beddard's (second and
well characterized) specimens were obtained ; in his paper he says
Secbpore,®* but subsequently (3) states that he had mislaid his
notes and that it might be from Darjiling ; the locality of the pre-°
sent specimens renders this second supposition perhaps the more
likelv of the two, *

Genus Lampito.

. Lampito ma'uriti.i, Kinberg, 5
L]
W ".,'_|;'|_-L_._: J-\-I|.'|| 5. side of Mormugao '::-.'l._'.'. J'urll.i;_;'llt':-l_‘ India ;
r collecting, under stones. _.";:|-_':'L'.-I 1geh.. 5. W. kKomp, A

-il'!-;;'l-_: SpECHTICn
.

Genus Pheretima.
Pheretima posthuma (L. vaill.}.

It is scarcely necessary any longer to particularize concerning
the distribution of this almest ubiquitous worm, at any rate in
those provinces where it has already been found. I have lately
received, in the present collection belonging to the Indian Museum
and otherwise, specimens from Ludhiana (Punjabj. Allahabad,
Agra, Lucknow (United Provinces), Rangamati (Bengal), Kierpur
(Bihar), as well as from Ajmere in Rajputana, a part of the
country of whose Oligochaete fauna we are still in ignorance.

A specimen from Kicrpur, Purneah Dist., Bihar, showed a
peculiarity which is worth passing mention. This was the acces-
sory papilla on segment xvii on the right side. The accessory
papillae are as a rule present on segments xvii and xix, almost in
line with and somewliat resembling the papillae which bear the
male pores on segment xviii; this particular papilla however
seemed so exactly like the true porophores that T opened the worm,
and found that it represented the opening of an accessory prostate,
instead of as usual & small bunch of eutaneous glands. This pros-
tate was small, and attached by a strand of tissue to the septum in
front: but it had a well-developed duct, coiled and almost as

thick as the one in segment xviii.
L]

Pheretima houlleti (E. Perrier).

Allhabad, United Provinees. L. Karam Narain Bahl.

Pheretima heterochaeta (Mchisn).

W. 139/ t. Rangamat, Chittagong Hill Traets, Bengal, 1i-vii-1gis.
. K. Hodgart. A single specimen.
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: A Pheretima hawayana (Rosa).
-

Weogafn. Nl.']"-l" Vallew, E. Himalavas ; gzood500 [ Col. Manneys.
Smith.. A hil!;_:;a.' SPeCImen.

.
L]
Pleretima annandalei, sp. nov.
(Pl xvi, fig: 11). Al
. W. 81, Casuaring woods at F|..__-;_--:.|.'~.. This Sap Sinm, Fo=1-1G10. N
. Amnandale. A single specimen, the first four sepments diimagred,

Exlernal eharacters—Length 58 mm. ; thickaess 4mm. Colour

varied, rather blotehy, generally pale, with a greenish tinge behind
the clitellum ; anteriorly buff, with a brownish pigmentation dor-
sally im the first few segments ; clitellum drab-grey., Segmients 63,

Prostominm ? e .

¢ Dorsal pores not disfinguishable in front of the clitellum ;
there may be one at the anterfor border of the elitellum, in furrow
I3/14 .
*  The setae are in rings; the dorsal interval iz small and rather
egular (:7 = 1dvz in front of the clitellum, less behind): the
ring is almost or quite closad ventrallv, The setac in front of
segment x are rather larger than the average size, and those situ-
aled dorsally on segments x and xi are markedly small. Thereis in
general no marked difference in the setal intervals in different
parts of the ring, though they are closer ventrally in some of the
anterior segments, ¢.o., viii and ix.

49

The following numbers were
counted : 43/v, 50/ix, 55/xii, 51/xix, and 33 in the middle of the
hody.

The clitellum extends over segments xiv-xvi = 3
smooth and rather swollen, without setae or dorsal POIs.

= The male apertures are situated ventro-laterally, widely apart
on segment xviii, the interval between them being about equal to
one-third of the circumference ; twelve setae intervene, The aper-
tures are transverse slits, not much raised, with much puckered
lips, in the line of the setae.

The female pore or pores may be represented by a small slight-

o |¥ raised white patch on segment xiv, near the anterior border of
the clitellum.

The spermathecal apertures are small, with slightly tumid
lips, in furrows 5/6, 6,7, 78 and 8/g: they are situated rather
above the lateral line of the body, the interval between those of
a pair, measured across the dorsum, being five fwelfths of the
circumference.

Genital markings are present as small papillae in the male and
spermathecal regions. The posterior cluster, about a dozen in
number, is situated midventrally on segments xviii and xix.
The anterior, seven in number, is midventral on viii, in front of
and behind the line of the setae.

Inlernal anatomy.—Septum 4/5 is thin ; 5/6 and 6/7 are some-
what thickened, and have a dense fur of micronephridia on their

it is
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anterior faces:; 7/8 is thin, No more septa are to be distinetly

recognized till 11/12, which i thin, as are all the restt  Septume

1o/11 is probably represented by a thin membrane which covers

the anterior seminal vesicle : this can be stripped forwards off the

vesicle, by which it is muech bulged forwards, and seen to get an
« attachment to the body-wall. .

The alimentary tube is much bent on itself in segmoent v in
vi it is thih-walled and dilated. The gizzard is situated behind
septum 7/8, and is large, firm, aud sguarish, The intestine begips
in segment xv. A pair of simple conical diverticula arise in seg-
ment xxvii (probaBly, but the septa are very indistinet). ‘The
tvphlosole begius at the level of the eaeca ; it consists of a vertical
lamina, the sides of which are folded into a series of vertical ridges.
Paired lymph-glands are situated on fhe intestine.

. 'The last heart is in sebment xuii

The exeretory system is wicroneghridial,

Testissacs contain the testes and funvels; the sacs are two
pairs, those of o pair being quite separate? but those of the sanig,
side appear to communicate ; the anterior is also connected with
the anterior, the po with the posterior %eminal vesicle.
Both pairs of vesicles are
anterior, which probubly belones to sezment x, extends forwards
to impinge on the hinder nd of the gizzard ; the posterior, in seg-
ment xii, extends backwards carrying before it septa 12/13, 13/14,
and also to some extent r:f15. The posterior is of simple form,
while the front margin of the anterior is slightly lobed.

The prostates take up segments xvii to xx; they are deeply
indented into lobes, and in the normal position almost meet dor-
sally over the intestine, The shining and muscular duct is coiled
circularly ; it is of moderate stoutness, except at its ectal end,
where it narrows, and then joins a copulatosy pouch ; the whole,—
duct and pouch,—are contained in a membranous (probably mus-
cular) sae, through which the duct can be seen, but which has to
be torn through before it can be properly displayed. Duct, pouch,
and sac form a large flat clevation on the body-wall, which im-
pinges upon and rather bulges forwards aud backwards the septa
limiting segment xviii in front and behind.

The ovaries have the usual situation,

The spermathecae (fig. 1) are four pairs: The ampulla is
irregular or of an clongated triangular shape ; the stout duct, long
and bent on itself, is nearly twice the length and half the thicknegs
of the ampnulla. » The single diverticulum is a small ovoid irides-
cent sac attached by a thin wavy stalk to the duct at its extreme
upper end, just below its junction with the ampulla. The loop
formed by the duct is bound together by connective tissue, which
has to be torn through before the various parts of the apparatus

* can be nicely laid bare.

Corresponding to the external papillae there is seen on the
Jinner surface of the bodv-wall, on both sides of the ventral nerve
cofd, and between and behind the copulatory sacs, a group of

very conspicuous, large and white ; the

b
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*-!HJI.H wh!k-.d glands, sometimes rather mushroom-like ; a similar
"‘T:?Itlj:- L"\.I.HL" in the spermathecal n'frmn

. Soblam, OCTOCHAETINAE,
Gen. Hoplochaetella,
Hoplochaetella suctoria, sp. nov. =
. (Pl xvi, fig. 12 pl. xvii, figs. 13, 14).

"'.‘-.-. l.'l:_n'l. 5':I'|‘|':II'I|- Nl 1"|-rl|:'.;’II|.':-il_' Inel A under stones near |i\"|_-|' -1|]‘:-ju-;_'|

to tidal influences,  11-ix-1016. 8. IKemp.  Five specimens,

External tharacters.—Tength 140 mm. ; thickness 6 mm.
Colour a light brown dorsally, with rather darker median stripe ¢
pale Yveutrally ; setal rings o whitish lines. Segments 145.

Prostomium epilobous 5, tongue not closed behind.

Dorsal pores from Eﬂrmu 4/5:

The setae are disposed in rings ; the middorsal interval is
Small,—about 2yz, but it varies somewhat, and may be less than
2yz in the anterior part of the body ; the midventral interval is
similar to the middorsal. The.setae of some of the anterior seg-
ments are enlarged, more especially those of segments iii-viii ; in
general, the ventral setae are set more closely than those on the
lateral and dorsal aspects; this is especially noticeable in the pos-
terior part of the body. The following numbers were counted :(—
66/v, 66/ix, 63/xii, 6o/xxi, and 58 behind the middle of the body.

The clitellum was not dulmwuh‘h ible.

The external genital markings vary somewhat ; it will perhaps
be most convenient to describe the first specimen in some detail,
and then briefly to allude to the differences in the others.

In the first specimen examined (fig. 12) the male field embraced

- segments xvii-xix, the most striking feature being the presence
of three circular or obliquely oval clean-cut depressions with flat
bottoms, which from their sucker-like appearance sugwested the
specific name ; of these a pair were situated on segment xvii, their
length antero-posteriorly being equal to the length of the segment,
and the distance between the inner margins of the depressions

« being about equal to twice their longest diameter , the outer and
anterior wall of each depression is steeper than the rest of the
circumference. A similar depression is present on segment Xix,
but this is single, and to the right of the middle line, which it
almnst reaches bv its inner margin ; in this ope it is the outr:r and
posterior part of the circumference which is the best defined. The
whole area which includes these three depressions, as well as the
prostatic apertures to be mentioned immediately, is sunk below
the general surface ; the sunken region is triangular in shape,
accordance with the disposition of the suckerlike depressions,
but the triangle is not symmetrical about the middle line.

The prostatic apertures are represented by two pairs of small
transversely elongated, almost linear, pits in furrows 17/18 and
1§/ 19 respectively ; the anterior pair is situated rather internal "to

-

(
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the depressions on xvii, which they almoest touch by their outer
. - * 0l - . ® +

ends ; the right aperture of the posterior pair has its centre ia line

with that of the hinder sucker-like depression, and is situated

tangentially to it (fig. 12). N
The female aperture is situated midventrally on segmbnt xiv,
» in front of the line of the setae. .

The sparmathecal apertures are two pairs, situated on segment
viii, the antérior in the line of the setae, the posterior just in front

e of furrow 8/9. Each aperture appears as a small transverse slit

with slightly raised whitish lip ; the inner ends are not far from the
middle line. In noite of the specimens could I make out any
actual pore within the transverse grooves; and this Was commonly
the case in other species of the genus also, so that the communi-
cation of the 8permatheca with the ex{grior apparently takes place
only for a limited interval. *

A series of genital marks in the nejghBourhood of the sperma-
thecal apertures is visible on close examination of this region.
These consist of 2 number of minute papillde, whitish, each with ,
a black central dot. These dots are displaced setae: on delicate
manipulation they can be felt to grate against a nefdle ; 1 isolated
some of them, and describe them below. The disposition of the
displaced setae in this particular specimen is shown in fig, 13
briefly, there were three on segment vii, arranged more or less
transversely near the midventral line behind the middle of the
segment ; a transverse row of six on the anterior half of segment
viii ; and five on the anterior half of ix, three to the right and two to
the left of the middle line. An examination of the figure will show
that the displaced setae correspond in position to gaps in the
regular setal line, and further that the number in each group
corresponds to the number of setae missing from the regular line ;
this is the case in the other species of the genus also.

There is considerable variation in these external genital
characters. The sucker-like depressions may be more or less dis-
tinet ; the single posterior depression may be accurately in the
middle line ; or it may be rather further back than in the specimen
described ahove, over furrow 19/20; or finally the triangle may be
reversed,—there may be one anterior and two posterior depressions.
In the spermathecal region the anterior pair of spermathecal aper-
tures (or the grooves which are to contain them) may be just in
front of, rather than in the line of, the setae ; and displaced setae
may be absent on segment vii.

Internal anatemy.—The disposition of the septa in the anterior
part of the body was not at first clear to me ; the difficulty arises
from the extreme tenuity of some of the septa, and the fact that
others are fused together in the manner to be described. Dissec-
tion of more than one specimen was necessary ; the result given

\..\ * below was found to hold, in general terms, for the other species of

the genus also.
.  Septum 45, behind the pharyngeal mass, is thin, but shows
the presence of a few muscular strands, and so is rather stronger

)
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jhan thoge which follow. Septa /6, 6/7 and 7/8 are very thin

* indeed ,—the extreme of delicacy and transparency ; 6f7 is really

behind the gizzard, since it can by gentle manipulation be peeled
backwards from off ils wall as faras its hinder end. Septum 8/g
is searcély thickened : ix is a wide sezment containing the anterior
seminal vesicles And posterior spermathecae; gfio is slightly thick-
ented, and is united peripherally with the following septum 10/11,
and the next after, r1r/r12, in such a way that at first the three
tegether appear as if they constitoted one enormously thickened
septum ; after separating them 1o/t and 11/12 are seen 1o be in
reality not mych thickened. Sezments x and =i, enclosed between
these [used septa, are narrow segments which contain the testes
and funnels, as well as two paits of hearts and Fal]i‘:}t'i_‘uu:i elands,
Septum 12/13 1s somewhat shickened, and 13/14 and 14/15 perhaps
sliohitly, . .

The gizzard, in segmant vi, is large and subspherical : the
imnediately preceding part of the alimentary tube is also fairly
firm. Caleareous glands are present in segments %, xi, xii and xifi
they lie within the arch of the hieart, are kidney-shaped, well set
off from the oesophagos, and ‘compressed antero-posteriorly ; the
two posterior pairs are larcer than the two anterior. The typhlo-
sole is a strongly marked vertical ridee.  There are lvmph-glands
similar to those of Pheretima on the septa middorsally over the
dorsal vessel ; these hecome more or less distinetly paired towards
the hinder end of the animal

The last heart is in segment xiii: but there is a pair of
commissural vessels, smaller than the hearts, thoush fuite obyvious,
in xiv. _The dorsal vessel is single

The excretory system is mixed mega- and micronephridial.
Meganephiidia exist as far forward as segment xii, but are quite
small in front of xx =-indeed arc hardly recognizable in xviii and
xix. From segment xx hackwards the meganephridium, in the
form of a thin tube, is disposed in a large loop which reaches out-
wards on the body-wall to not very far from the middorsal line ;
the micronephridia are numerous, arranged in a transverse row along
the middle of each segment. The condition is the same towards
the hinder end of the body,—a long fine loop behind the septum
stretching to near the middorsal line, its ventral end about two-
ninths of the hali-circumference from the ventral nerve cord, and
the micronephridia in a transverse row behind the meganephridiam.
in the anterior part of the body the micronephridia lose their
transverse arrangement, and become scattered *on the bhody-wall
{from about segment xvii forwards! and very numerous : there are
the usual large tults at the hinder end of the pharynx, and other
similar but smaller tufts on each side in the most anterior segments
of all.

Testes and funnels are free, in segments x and xi (the testes
were rather doubtfully identified in xi) ; these ssgments are
cnclosed between the fused septa, as previously explained  and cons
tain much coagulum,—probably masses of sperm-morulae and

{
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developing spermatozoa, There are two pairs of seminal vesicles,
both of moderate size and both slightly lobed in outline; the *
anterior are in sezment ix, attached to septum g/10, the posterior
in xii attached to 11/12. 0
The prostates are two pairs, together extending from Begment
s xvii to xxv. FEach is a long and convoluted tube thrown into a
number of sloops in each segment throngh which it passes.  The
*  posterior, affer occupving segments xxv-xxii, suddenly m segment
* xxi becomes thin,—a quarter of its former diameter; and so cop-
tinuing through xx, becomes in xix a fusiform shining muscular
tube, which turns obliquely inwards to end near the middie line at
ihe anterior border of the segment ; the thickest part of the duct
(the fusiform swelling near its terigination) is about as wide as the
main portion f the gland. The antegjor prostate begins on ®ach
side én scement xxi, thus dverlapping the thin anterior portion of
the posterior gland ; it maintains its jpitiil thickness through xx
and xix. becomes thin in xviii, and the fusiform duct, of the same
character as that of the posterior gland, curees inwards in xvii to,
open near the middle line at the hinder border of the segment.

The vas deferens comes down vn each side to*oin the end of
the ducts of the anterior pair of prostates on their outer sides. No
such arrangement can be seen in connection with the posterior
prostates.

Underneath the prostatic ducts in segments xvi and on the
right side in xix, and therefore corresponding to the sucker-like
depressions seen externally, are circular white cusbions or eleva-
tions of the body-wall, This region (sezments xvii, xviil and xix in
their ventral portions) is characterized by dense clusters of
micronephridia, which however are absent from the circular
cushions just mentioned.

The ovaries are in segment xiii. .

The spermathecae are two pairs: the ampulla is sac-like,

" broadly ovoid with pointed tip ; the duct is broad and short, and
. not set ofl from the ampulla, of which it is merely a narrower con-
‘ tinuntion. There are numerous diverticula, about fifteen to a
J score arranged as a complete circle round the lower part of the
’ ampulla; each is a small rounded protuberance, broadly sessile
(fig. 14). The ducts of the anterior pair of spermathecae run back-

wards under the peritoneal and connective tissue layers of the body-

wall, becoming narrower as they do so, and ultimately pierce the

V3 parietes not far from the middle line at about the middle of the
| length of segmert viii ; this corresponds with the surface-marking

previously described.

A number of accessory glands are associated with the sperma-

thecae. These project into the coelom near the spermathecal

\ apertures, are club-shaped in general form, and about a millimetre
\3\ * or a little more in length ; they are not hollow diverticula from the

base of the spermathecae, but solid masses of cells. A large

aiephridial tube is closely associated with each spermatheca; and
in addition there are copious micronephridia all round them.

)
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The displaced setae of the spermathecal region are not visible
Trom insiﬂ@. since their sacs are wholly imbedded in the bad v-wall,
The only way to obtain them for examination is therefore to cut
out a pieee of the body-wall containing some of them, and 1o tease
it out With needles on a slide. The ordinary setae of this region
are "44 mm. in length and 25» in thickness below the nodulus : they
have the usual curve, the tip is blunt, the nodulus is distal to the
middle of the shaft; there are a few extremely fine Sculpturings,
—-short transverse rows of dots,—scattered near the tip. The dis-
placed setae are rather longer and slenderer,—49 mm. in length
and 24 in thickness ; the tip is sharper, the'distal portion tapers
gradually, there is no distinet nodulus, and the proximal end of
the shalt is bent in the opposite, way from that of the normal seta,
i.e. the curve is in the sayye direction as the disthl curve, not
in the opposite as usual ; transverse sedlpturings, well marked and
extending for some distange along the shaft, ornament the distal
end, but these transverse markings are not arranged in regular
rings. ,

. Hoplochaetella kempi, sp. nov.

(Pl. xvi, figs, 15, 16),
W. 681, Talewadi, ncar Castle Rock, N. Kanara Dist., Bombay Pres,
October 1966, 5. Kemp., Nine specimens,

Exlernal characters.—The largest specimen was 103 mm, long
and 4°5 mm. in thickness. Colour a rich brown above with darker
middorsal stripe; pale wventrally, the setae on whitish rings.
Segments 106.

Prostomium very variable, epilobous § to § ; broad and trian-
gular, or narrow and with parallel sides.

Dorsal pores commence from furrow 6/7

The setae in ringg ; ventrally aa == 21ab behind the clitellum,
and about 2ab in front,—but ab itself is somewhat variable ; dor-
sally 2z = 2 to 3yz, but here again the middorsal interval and in-
tersetal spaces are irregular, and this is the case laterally too.
The intersetal spaces are greater, on the average, dorsally than
ventrally throughout the body. The following numbers were
counted : —52/v. 56/x. 45/xx, and 44 in the middle of the body.

The clitellum extends over segments Ixifi-xvi = 3}; it is
darker in colour than the general surface, and is smooth, but setae
and dorsal pores are present,

The ventral surface is concave over segments xvii-xix. The
hrostatic pores are two pairs of well-defined pits,in furrows 17/18
and 18/19, these are fairly deep, transversely oval in shape, and in
length from side to side about equal to two intersetal intervals;
the midventral interval between the pits of the same pair is greater
than the long diameter of the pits, but less than twice the dia-
meter; the actual apertures are probably at the bottom of the
pits,—this was seen to be the case in the posterior pair.

Conspicuous on the male field, in the specimen first examined ,
are two large broadly oval papillae, each surrounded by a deep

/
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clear-cut groove, the flat surface of the papilla being about on a
level with the general surface. Of these the anterior 15 midven-»
tral, in furrow 16/17 ; the posterior has its centre on the anterior
part of segment xx, but its size is such that it encroaches forwards
on to segment xix, and so partially obliterates groove 1%/zo (lig.
15) ¢ it is to the left of the middle line, and takes up in transverse
extent a space equal to the distance between seta ¢ and /. The
antero-postérior length of each papilla is almost equal to the length
of a segment. Setae are absent from xvii and xix midventrally,
and from xx in the region of the papilla. The whole area of the
male pores and papfllae is whitish and thickened.

The female aperture is situated midventrally ol segment xiv,
in the centre of a small circulap area in front of the line c:t’ the
setae. 2 M

« The spermathecal apertures are represented by two pairs of
small elevations on segment viii; of tljesethe anterior are situated
between the row of setae and the anterior margin, the posterior just
in front of furrow 8/g ; all are pretty close to the middle line, There,
appear to be a few displaced setae on each of the anterior pair of
papillae : but the curious thing is that there is no®actual pore, no
definite opening, either on the papillae or elsewhere ; I looked for
apertures carefully in the grooves, but there are certainly none
there. This peculiarity seems to characterize all the species of the
genus ; and one is driven to suppose that the spermathecal aper-
tures form only when actually required, at the time of copulation
and oviposition ; at any rate the openings are only virtual or po-
tential at other times.

In this region there are other small elevations which bear
setae ; a pair on segment ix, just in front of the setal line, and a
pair on vii actually in the line of the setae (in this latter case the
special setae are therefore not ** displaced 's).

In this species also the appearances on the genital region
vary somewhat in different specimens. Thus it is commoner to
find the anterior of the two papillae of the male area on the right
side, balancing the posterior, as it were, which is on the left ; or
both anterior and posterior papillae may be midventral or almost
s0; or there may be only one papilla, posterior and on the right
side. In the spermathecal region the special setae on their papillae
are usually in line with the ordinary setae of segments vii and
ix.

Internal anatomy.—The disposition of the septa is so similgr
to what has been described for the last species that nothing further
need be said.

The gizzard, squarish in form and of moderately large size, is
in segment vi. Calcareousglands, of large size, stalked and set off
from the oesophagus, are present in segments xii and xiii; they
are over-arched by the hearts, and in xii overlaid by the seminal
vesicles ; similar glands are also present in x and xi, but smaller
and more deeply placed in the segment. The intestine begins in
x¥i; the typhlosole is a simple longitudinal vertical lamina .of

\}
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relatively Jarge size. Lymph-glands are again present on the intes-

*tine from 1ts beginning, appearing as a row of minute lobuleslying
transversely across the dorsal vessel and attached to the posterior
septum o# cach segment,

The®first transverse vascular commissure is in segment viii,
the dorsal vessel, #hough continued forwards over the gizzard , not
giving off any regular series ol Lranches in front (¢f. Ewmtlracodyi-
Ins). The last vessel that can properly be called a hedrt is in seg-
ment xiil; but, asin the last species, there is a pair of very obwi-
ous commissures in xiv.  The ** hearts ™ are licht in colour, —i.e,
muscular and contractile ; they are narrowed af their entry into the
dorsal vessel, and in sernents xii 1.14 xiliappear to have a connec-
tion with the supraintestinal algp. The commissures of segment
xiv are about half the diamggter di the hearts, and do not sweep
out so far in the segment; thev are dark in colour, and are 1ot
contracter at t"'n'i' entry intg the dorsal vessel,

The meganephridia are first plainly visible in segment xx: as
it the last :]!-LC-L-:\ they®are long thin lnops stretching outw ards on
the body-wall to near the middersal line : exch lics alone the mid-
dle of the segm®nt, and appeats to be aquite free from the septum
in front. The micronepliridia are nomerous, arranzed in a trans-
verse band in each segment, though not in a single series: they
form a dense fur all over the inner surface of the body-wall in the
clitellar segments; and in front of this alse they are densely set
and without repular arrangement : there are mnauhmi;]c tults at
the hinder angles of the pharyvnx in segment v, as well as in the
most anterior segments in front of this.

In segments x and x1, ventrally situated and (in xi at least)
continuous across the middle line, there were seen fairly large
iridescent lobed masses, not enclosed in a membrane, and represent-
ing clumps of spermatogoa round the funnels  The testes were not
distinguished, amd may have atrophied. The vesiculae seminales
are two pairs, of moderate size, slightly lobed, in sezments ix and
wii.

The prostates are tubular; the two pairs have the same
general arrangement as before. The anterior pair reaches back to
segment xx or xxi, the posterior to xxiv. The ental end of the
anterior gland is somewhat narrower than the main mass of
the gland j in segment xix the main mass becomes a narrow shin-
ing duct, which crosses segment xviii, twisting about as it does
sig; the duct ends, widening rather rapidly, by getting into xvii
and piercing the body-wall at the posterior borderof the segment.
In the posterior pair there is not mueh difference in the thickness
of the glandular part throughout its extent; each becomes a nar-
row shining duct at the anterior border of segment xxi ; this duct is
convoluted as it crosses xx, widens as it enters xix, ami as seen
from inside, pierces the hud} wall at about the middle of the
length of the segment. In both the anterior and posterior glands

the terminal portion of the duct is cllre-::tr;:l inwards towards the
middle line,
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The vas deferens was identified on the outer side of the ter-,
mination of the anterior duct : it ends by entering the body-wall
just behind and external to the prostatic duct.

Firm white cushions are seen on the inside of the hmh wall, in
situations tﬂrmhpmuhn" to the large flat papillae seen u\tumlh
E\L‘ept where occupied by the cushions the midventral region on
the inner *gide of the body-wall in segments xvi-xxi is densely
covered by nt]mr large micronephridia.

Ovaries are present in segment xiii,

Thespermathecal ampulla (fig. 16) is sac-like and ovoid in shape :
the duct is only -:ll-*htl}f set off from the ampulla, is somewhat less
in length than the ampulla broad, especially at its upper end, but
narrows congiderably towards its termination. Oa the duot. at
about the middle of its lgngth, are swo to four diverticula, small
rounded knobs filled with white shining watter. In addition, the
accessory glands are here numerous #ud conspicuous : each is an
elongated eylindrical structure, solid, soft, and white, with a short
narrow stalk (fig. 16); on one side there were seven,—three in
front of the anterior spermatheca, three between the two, and one
near the posterior spermatheca ; on the other side there were six,
one in front of the anterior, three between the two, and one behind
the posterior spermatheca.

Hoplochaetella inornata, sp. nov.
(Pl xvn, fig. 17).
W.ize'ts  Talewadi, near Castle Rock, N. Kanara Dist,, Bombay Pres.,
October 116, S, Kemp. A single specimen,

External characters.—Length 1or mum, : maximum thickness
6 mm, Colour light brown dorsally, pale ventrally ; the white
circles on which the setae are implanted are® conspicuous feature.
The anus is a vertical slit. Segments 70,

The prostomium is epilobous : the tongue, with parallel sides,
is bounded by grooves of which that on the right side goes back
only through half of the first segment, while that on the left is con-
tinued on to segment ii.

Dorsal pores begin from furrow 6/7

The setae are on rings which are Llﬂmerl dorsally, and *1Immt
closed ventrally aa = 2ab or less) : there is no raguhr variation in
the intersetal intervals between the dorsal and veatral surfaces, or
between one region of the body and another. The setae of segments
viii-xil are very gmall. The following numbers were counted :—
84/v, BSo/ix, ca. 84/xii, 85/xx, and g1 in the middle of the
body.

The clitellum extends over segments }xiii-xvi= 3}; it is
smooth, brown, and markedly constricted ; setae are wisible and
the intersegmental furrows are indicated, but there are no dorsal
pores.

. The prostatic apertures are two pairs, on segments xvii and
xix, at the hinder and anterior borders of these segments respee-

\



LT}

.
= 300 . Ricords of the Indfan Muscum, [Vor. XIIT,

sivelv. ‘Thev are in the form of small pits, fairly close together,
the anterior rather closer than the posterior ; each pit has a dis-
tinct lip, the outline of the whale being not quite eireular, but
broadly dval in a transverse direction ; the lip in each case ex-
tends over the adjacent intersegmental furrow, obliterating it for a

short distance, biit the pits are just within the boundaries of their
L]

respective segments, .

. The female aperture is represented by a small pit in a small
white circular area, midventrally situated on segment xiv in front
of the line of the setae, :

The spermathecal aperturss are represented by two pairs of
small papillae on segment viii, the anterior pair midway between
the setal line and the anterior furrow, the posterior midway be-
tween the setae and the posterior furrQw ; the papillae are trans-
versel¥ oval in form, and not far from the middle line, the paste-
rior pair being closer together than the anterior; a slight darken-
ing of the centre is all that represents the end of the spermathecal

*duct. Tt is interesting to notice how exactly the position of the pro-
static apertureg corresponds to that of the spermathecal papillae ;
segment xviii, which intervenes between the pairs of prostatic
pores, isa much shorter segment than viii ; and the smaller interval
between the posterior pair of spermathecal apertures answers to the
smaller interval between the anterior prostatic pores when the
worms are [acing in opposite directions in copulation.

The setae of segment viii are absent ventrally ; they begin ex-
ternal to the line of the outer margins of the spermathecal papillae.
There are a few dark dots in the posterior spermathecal papillae
which may be displaced setae,

Internal anatomy,—The arrangement of the septa is exactly
as before,

The pharyngeal nfass is in front of septum 4/5; 1n segment v
the oesophagus becomes broader and fairly firm; the gizzard is in
vi, barrel-shaped and limited in front and behind by a firm annular
ridee. Calcareous glands, kidney-shaped and attached by the
hilus, are present in segments x—xiii, small in the two anterior,
larger in the two posterior segments. The intestine begins in
xvi; lvmph-glands lie across the dorsal vessel. In segment xv a
large yellowish kidney-shaped mass lies dorsally on the oesophagus
and dorsal vessels, its convexity backwards; it is firm, with a
slightly rough surface, takes up the whole length of the segment,
and is considerably wider than the alimentary tube at this point;
it is probably a lymphoid mass. The typhlosoleis as before.

The last heart is in segment xiii, and the first in viii ; the dor-
sal wvessel is continued forwards over the gizzard as in the fore-
going species, and there is the same distinetion between the heart
in xiii and the stout vascular commissure in xiv as was noted
there,

The meganephridia are first visible in segment xx; the

nephridia have throughout the same arrangement as in the last.

spfecies,

s
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= Testes and much folded iridescent masses representing the funs
nels covered with ripe spermatozoa are free in segments x and xi.
ki The anterior seminal vesicles, in segment ix, are large, vellowish
and very conspicuous masses, very slightly lobed : the 1'1u~a1._-r[u1-
pair in sezment xii are not so large and are more L‘ui‘ up into lobes,
= though still not deeply.
The anterior prostate on each side extends back to segment
. xxiil ; the 1,1.1:“]111 ir part becomes in secment xx a thin coiled duct .
* which passes forwards through xix, swells gradually in xviii,
becoming broad, firm and muscular, and curving inwards towards
the middle line ends in segment xvil. The posteriop gland, begin-
ning behind in segment xxviii, passes forwards to xxiv, where
similarly it becomes a thin coiled duct: this becomes gradygally
thicker in %% and xx, and ends insxix, the final portion of its
coutse being almost straight. =

The two vasa deferentia of the right side were identified in
their course backwards underneath the peritoneum ; they pass the
duct of the anterior prostate on its outer Ml{li* and end curving «
rather inwards behind it, =

Owaries and funnels are present in segment xiii. A minute
iobulated appendage of septum 13/14 on its posterior face is pro-
bably a small ovisac,

The spermathecal ampulla {fig. 17) is an irregular sac,
narrower below, and continued into the duct without any sharp
demareation. At about the place where the one passes into the
other is a ring of small white shining sessile diverticula, about a
seore in all; but these do not form a single circle all mund ,—they
are ﬂ:l.'r:l]‘]"l.'_d two deep on each side of the duct, where thL}' are
more r:lus.ely set than in front or behind. Beyvond the diverticula
the duct is stout, shining, and narrows slightly towards its ectal
end ; in length the portion below the divertictla is about half that
of the ampulla.

3 Between the openings of the spermathecae of the same side,
and so about the middle of segment viii, is a group of five rather
twisted accessory glands, implanted quite near each other ; they
are similar to those previously described, each with a narrow
cylindrical duct which is much shorter than the elongated glandu-
lar portion.

A character of this specimen which was not noted in the pre-
vious spectes is the presence of accessory glands in the region of the
. prostatic apertures also. There are three pairs, in segments xvii,
xviii and xix respectively. Those in xviii are the largest ; they are
massive and solid-looking, rather rectangular in shape, take up the
whole length of the segment, and nearly touch each other in the
middle line. Those in xvii and xix are only about half the size of
those in xviii ; they are on the inner side of, and rather conceal the
end of, the prostatic ducts. All have short stout stalks : the stalks
of the glands in xvii and xix appear to become continuous with
that of the gland in xviii by passing through the septa where these
are ‘attached to the parietes. .

"
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Hoplochaetella bifoveata, sp. nov.

(P1. xvii, fig. 18).

L]

"l."l.'? 120 1. Palewady, near Castle Rock, X, Koanarca Dist., Bombay Pres.,

Outober i, S, Kemp.  Adsingle specimen.

External charaeters —Length 82 mm. ; diameter at the clitellum,
which is bulged, 5% mm., behind this y mm. Colour light brown
sbove, with a darker middorsal stripe : pale below ; setae on slightly
whiter transverse rings. Segments 62 ; ]mu-*-.l.bh the -;1u:1meu has
been damageg, since the Ll%t seoment is of full size, and is not
followed bv anv zone in which differentiation of new segments is
goigg on. .

Prostomium epiloboused, very broad,—perhaps Somewhat dis-
torted, as the buccal cgvity is ev erted. .

Dorsal pores commence from furrow 5/0.

The middorsal setal interval is irregular in front of the clitel-
lum, perhaps because a number of setae have dropped out lhere
and there; ngrmally 2z may be equal to 2yz; a short distance
behind the clitellum the setae” become very small and difficult to
see on the dorsal surface, but the interval is perhaps about the
same. Ventrally they can be better distinguished against the paler
backeround ; aa = 2ab throughout the greater part of the hody,
= 2lab for some distance behind the clitellum, and is irregular
or = 2ab in front of the clitellum. On the whole the setae are
more closely set ventrally than laterally or dorsallv ; this is best
seen behind the middle of the body. The quowiug numbers were
counted : 4g/v, 6z/x, bo/xii, ea. so/xxii.

The 1:|1t|.=11111u extends over segments Lxiii-xvi = 3} ; segments
xvii and part of xviii are also somewhat modified. The clitellar
region is smooth, brdwnish in colour both dorsally and ventrally,
and much s“nllﬁn setae are visible, but no dorsal pores.

The conspicuous features in the male area (fig. 18) are two
large depressed arcas, shallow and saucer-like, with only slightly
raised rim. These are situated midventrally in the position of
grooves 16/17 and 19/2zo, but in each case the depression ex-
tends further onto the posterior of the two segments (as far as the
setal line) than on the anterior. From side to side each takes up
approximately a space equal to the interval between the prostatic
pores of the same pair ; and in each casc the anterior margin of the
«lepression is the better defined, and is rather straighter.

The prostatic apertures are two pairs of Small transversely
oval shallow depressions with raised lips, in furrows l?jiﬂ and
18/19, not very far from the middle line; the actual openings of
the ducts are however invisible, or are perhaps repre‘&euted by
dark dots near the inner and anterior margin of the depressions.
It might be more accurate to say that the posterior pair of pits
are on the most anterior part of segment xix rather than in groove
18/19 ; grooves do not really exist here, and the pits are rathes
fearer to the setal line of xix than to that of xviii.

/
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The female aperture seems to be situated just in front of the
line of the setae midventrally on segment xiv, on a small white *
transversely oval papilla,

The spermathecal papillae are two pairs, on segmentsviii, the
anterior pair midway between the setal ring and the anteribr inter-

- segmental furrow, the posterior just in front of the posterior fur-
row. Setamare absent from the midventral region of segment viii,
» but displaced setae are found on all the spermathecal papillae. A
o pair of small papillae are also present in segment ix, in or slightly
in front of the setal ring and in line with the spermathecal papillae ;

on these too displacel]l setae are seen.

Liternal anatomy.—The specimen was in poor cdndition inter-
nally ; it is however remarkably similar to the last species. The
septa, circulatory system, and nephyidia require no comment.
The barrel-shaped gizzard 1s in segment vi; of the four pairs ol
calcareous glands those in segments xij anl xiii are smaller than
in the preceding species.

The testes and funnels are as before ; the two pairs of vesi- .
culae seminales are vellowish, of fair size and slightly lobed, Each
of the prostatic ducts is extremely thin in its cours® from the end

B of the glandular portion to its terminal swelling. The vasa defer-

©  entia pass by the outer side of the termination of the anterior duct
while still separate, then turn behind it, unite, and end. There
are small accessory glands in the neighbourhood of the prostatic
apertures, in front of and behind the termination of each of the
ducts. In addition, two large white cushions occupy the middle
line in positions corresponding to the external depressions.

The ampulla of the spermatheca is of a longer or shorter ovoid
form, narrowing below where its outline is more irregular. On
this lower narrower part are situated two, three or four seminal
chambers, of moderate size, sessile, white and shining. Below this
the sac is continued into the duct, narrow and almost wholly within

* the bady-wall. There are a number of accessory glands, of the
former type, in the neighbourhood of the spermathecae. The
whole is very like the organs in H. kempi (fig. 16).

Hoplochaetella affinis, sp. nov.
(Pl xvii, figs. 19, 20).

W, o128, Mormugao Bay, Portuguese India (Donna Paanla Bay and
vicinity) : shore collecting.  August, 1916, 5. Kemp. Six specimens®

W. 125/1. Marmugao Bay, Portuguese India (Vareeg Islet, S. side of
Mormugao Bav); shore collecting, under stones,  August, 1910, 5
Kemp. Twe specimens, one damaged.

W. 1z7 1. Mormugao Bay, Portuguese India {(small bay on 5. W, side
of Mormugao Head); shorecollecting,  September, 1916, 5. Kemp.
Two specimens, in rather poor condition internally.

: - The description is based on the first batch of specimens, which
are to be considered as the twvpes. The other batches differ
dlightly from the first, and are referred to subsequently.
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External characters. —Length 140 mm. ; maximum diameter 7

*mm, Colour brown dorsally, with a darker middorsal stripe;

pale ventrally ; setae on white circular ridges. Segments 130,
Prostomium comparatively small, epilobous §
Dorsal pores begin from furrow 5/6.

The setal rimrs show an irregular dorsal break ; in the anterior
part of the body zz= 2—3yz - for some distance behind the
clitelum = 4—35yz, and more posteriorly 2-—3yz. 'The ventral
byeak is smaller and mere regular ; in front of the clitellum ag ==
1tab, and behind 2ab The intersetal distances are also more
regular on the ventral side than‘on the dorsal = in some regions the
setae on the dorsal side are arranzed -:h‘;tlllLlI} as Lnuplc-\ with a
fair mlLH il bel'ﬂ een the couples,—equal to twice the space be-
t‘.'n_t‘!! the individuals of a coyiple. l]1L numbers conhted were :—
72/v, Bofix (including § displaced), 74/xii, 65/xix, and 6o in the
mids ”.'L of the body. X

The clitellum is very indistinet ; it is marked by a slight red-

- dish tinge on the dorsl surface, and extends over Ixiii—bxvi, or
pechaps xiii- \u —three or four sc"muut%

The male area (fig. 19) safcer- hLL and depreszed, with a thick-
ened lip ; in one case tlw inner margin of the lip, instead of slop-
ing into the central depression, is much sharper, and actually over-
hangs. The shape of the area is oval, with its long axis antero-
posterior; it covers (without the thickened lip} segments xvii-
xix, and its breadth is two-thirds of its length.

In this depression are situated the prostatic apertures,— small
darkish transversely oval spots, with perhaps a rather whiter
border, on segments xvii and xix respectively, near the posterior
and anterior borders; those of a pair are roughly distant from
each other about one-third of the width of the ventral surface as
seen on looking dowm on it. In addition, contained within the
depressed area, are two transversely oval dark-coloured slightly
sunken patches, midventrally (or very slightly asymmetrically)
situated on segments xvii and xix ; they are rather on the poste-
rior portions of their respective segments, and do not reach the
anterior horder of these, but on the other hand they may trans-
gress the hinder limit of the segment and encroach on the one be-
hind. The anterior of these sunken patches is between the ante-
rior pair of prostatic pores, and the posterior rather behind the
posterior pores; the transverse extent of each is about equal to
{he interval between the prostatic pores of a pair. In an earlier
stage these ltmrkmgs are narrower antero-posteriorly; the one
seems to originate in groove t;frﬁ in line with the anterior pro-
static apertures, and the other in the line of the setae of xix, and
so behind the posterior pair of pores. The whole area is not at
first delimited by a raised lip.

The female apertureisasmall depression midventrally situated
between the setal ring and the anterior margin of segment xiv.

The spermathecal pores are 1epresented by two pairs of small,
papillae on segment viii, one pair near the posterior border of the

/
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segment and the other in front of the setal ring, slightly nearer to
the ring than to the aunteriot nmr;.,m of the segmentr The dms-,
tance between the papillae of a pair appears to be rather’less than
that between the prostatic apertures of the same pair ; i'-‘tll-Jll'Hll-
nally, the interval between successive spermathecal qernru is
equal to that between successive prostatic apeptures.  There are
no actual pores on these spermathecal papillae, but their centres
are slightly darker,

The displaced setae of the spermathecal region had in one of
the specimens the [oilowing disposition: in segment ix Che
setae abed on each -side were digplaced forwards so as to lie in a
line near the furrow 8/g; on segment viil ab on each side are simi-
larly displaced, and cd appear to be in close association with the
spermathecal papillae; on segifent vii three setae near the mid-
ventral line are displaceds backw ard%" towards the intersegmentai
groove. .

Internal anatomy —The septa, dlimentary tract, circulatory
and nephridial svstems are as in the last two species

Testes and funnels are free in segments x and xi. The ante”
rior seminal vesicles, in segment ix, are of very large size and -
regular shape, wedged in between the other organs, and indented
in front by the posterior spermathecae; the hinder pair of vesicles,
in segment xii, are of moderate size, with a lobulated margin ;
thev extend inward dorsally towards the middle hne,

The anterior prostates extend backwards to segment xx or
xxi; the glandular part of the posterior occupies scgments xxii to
xxiii or xxiv. Succeeding to the glandular part in each is a fine
much-coiled narrow duct of some length, which widens into a fusi-
form shining dilatation at its termination ; this end portion may
have a longitudinal direction, or may bend inwards with a gentle
convexity towards the front. Two rathep indeflinite soft white
cushions occupy on the inside of the body-wall the position of the
dark sunken area on the male genital field.

The ovaries are in segment xiii ; there were no ovisacs in xiv.

The spermathecal ampulla (fig. 2v) is somewhat conical in
form, with rounded apex and rather constricted at its base: be-
low this constriction are a number of diverticula or seminal cham-
hers, oval in shape with their long axis in the same direction as
that of the ampulla, glistening, sessile, and arranged in an incom-
plete circle ; the gap in the circle is on the outer side ; in number
there were g on each anterior spermatheca, and 10 and 12 on
the two posterigr. The duct, which may be considered as begifi-
ning at the constriction mentioned above, has the form of an
inverted cone, its base upwards, narrowing very considerably to-
wards the body-wall ; it is rather shorter than the ampulla. Ac-
cessory glands are present in the neighbourhood, the largest being
situated between the posterior pair of spermathecae

The third batch of specimens differs from the first markedly
in colour ; they are pale, and for the most part nonpigmented,
though there is a slight brown colouration dorsallv over the ante-
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rior end, and a pale brown middorsal stripe throughout the whole

length. The dorsal pores begin one segment eatlier, in groove 4/s.

The setae appeared to me to be much smaller than those of
the specimens first examined ; but this might be due to the differ-
ent state,of preservation —they might scem smaller in a softer
specimen, and tx1ip.}1t appear to project more in a harder and more
contracted one. The dorsal interval is equal to 2vz or lgss in front
of the clitellum, and is on the average 24yvs behind «this, The
ventral interval is equal to 2}ab in the anterior part of the body
(irfegular however in the preclitellar segments), and to zab in the
posterior half. The setae arc rather wider apart dorsally than ven-
trally, but I did not notice any pairing of the setae, The largest
setae are those on the ventral surface in the preclitellar region.

The sunken pigmented patclles on the male genikal field are
here sunken flat papillae, daf®in colour but with a whitish margin,
and surrounded by a groowe ; they aresituated on furrows 16/17 and
10/20 respectively,—the antetior further forwards and the poste-
rior further back, than in the type specimens. In one of the two
Worms in this batch the anterior papilla was double , bne on each
side over the position of grooye 1617, the centre of each in a
line with the outer edge of the anterior prostatic pit; thus the
whole male area, being widened anteriorly, becomes triangular
instead of oval.

There were no distinct diverticula on the spermathecae, pro-
bably because there was no glistening mass of spermatozoa con-
tained within,

I should perhaps have separated the specimens deseribed
above from the tvpe as a distinct variety characterized by the
different colour, the different position of the genital markings-and
first dorsal pore, and perhaps the setal characters. The second
batch of =pecimens enumerated at the head of the account of this
species (Vareeg Islet) however decided me against this; here the
brown colouration was well marked, as in the type specimens, but
the dorsal poresbegan from groove 4/5 as in the examples just com-
mented on ; the setae, too, appeared to be similar in size to those
of the latter, while the position of the anterior genital ** papilla *
was intermediate,—on the anterior part of xvii, neither so far for-
ward as in the one nor so far back as in the other of the previous
batches, It seems best therefore to regard the species as a vari-
able one, but not to attempt to divide it.

Genus Erythraeodrilus. .
Erythraeodrilus kinneari, Stephenson.
! (Pl. xvii, fig. 21).

W. 65 1. Castle Rock, N. Kanara Dist., Bombay Pres. Oct. 1gifi. S,
W. Kemp. A single specimen, mutilated posteriorly,

Before giving a few notes on the specimen in the present col-

lection I may add some remarks on the type specimens of the °*

A
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SEECiL"S, which were kindly sent for rc-cxnn!iuuti(m :151:1En1:1i::|ri,~;.;.u
with the example now obtaifed, by the Director of thé Zoologicat
. Survey. This is the more necessary as owing to a regrettable acci-
dent in the post, the tube containing the specimens wasbroken on

the return journey, and the types are now practically vidueless.
The specimen which I previously (19) took ss the basis of my
descriptiog, with the well-marked papillae on segment xviii, has
. spermatheeae and spermathecal diverticula as shown in the fizure

e (10, fig. 8); the diverticula are numerous and in two groups, the
individual chambers being very fairly independent of each other,
The ** accessory spermathecae ™, «s I called them in my previous
account, are not hollow sacs, but stalked glands Similar to those
in the various species of Hoploghoetella described in the present
paper. The manner of opening of {§je spermathecae is correctly
described ; externally thete appears a slight whitening in the setal
line of segment viii at two places, ope dun each side of the middle
line, the interval between them being about equal to that between
the male apertures. The prostates are ifl the form of a series of
loops. There is, as stated, no heart in segment xiii; but in xiv
there is a vascular commissure simélar to that destribed in Hoplo-
=5 chaetella (cf. p. 390 ant.),

In the other dissected specimen there is only one accessory
spermathecal gland on each side (as against two and three in the
typej. The anterior pair of spermathecae cannot Le followed so
far back as'in the former specimen, and the duct really seems to
pierce the body-wall in front of the groove 7/8; the posterior pair
as before pierce the body-wall at the level of the setal ring in viii.
The ampulla of the spermatheca is irregular in shape ; the duct is
about as long as the ampulla, broad at its origin, still further
swollen at the level of origin of the diverticula, and contracting
cousiderably towards the external apertuse. The diverticula are =
about ten in number, arranged more or less distinctly in two groups

« of about five each; though distinct enough, the separate diverti-
cula are not stalked (they might almost be called stalked in the
previous specimen), and rather resemble the chambers which so
commonly surround, more or less completely, the base of the am-
pulla in species of the genus Eu'yphoens. The ectal portion of the =
duct is distinctly muscular. The gizzard is barrel-shaped, There
is no heart in segment xiii, but the commissural vessel is present
In Xiv, as in the previous example. Externally, the male aper-

. tures are further apart than in the type specimen,—about a quag-

ter of the circumderence instead of one-seventh, In the spermathe-

cal region there are slight papillae which seem to correspond to

the apertures ; these are (i) in the setal ring of segment viii, about

at the situation of setae ¢ on each side and (ii) just in front of

groove 7/8 in line with the same setae ; these correspond to the

* sites at which the ducts of the spermathecae seem to pierce the

\\ parietes as seen from the inside  There is a fifth papilla in this re-
, gion, also in the setal ring of segment viii, at the site of seta b on

the left side. .
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« In the Jhird, undissected. specimpen of the original batch, the
male papilae are not more than one-seventh or one-eighth of the
circumference apart. ‘There is one pair of slightly marked sperma-
thecal pajfillne,—slight whitenings of the surface rather than
definite papillae,—in the line of the setae of segment viii, the
interval between them corresponding to that between the male
pores ; no second pair is indicated. This specimen wassprobably

. ot as fully mature as the others, '
» I mav now brielly deseribe the specimen in the present collec-
tion

External chyracters.—Length®yo mm_ ; diameter 2 mm, Colour
grey (original colour ?). Segments by,

Prostomiom ¢ (buccal cavity gverted).

Dorsal pores [rom furrow /4. X

Setle in rings; middprsal interval siall, = 2vz o1 less ;: mdd-
ventral also small, == about slab. There appear to be about 34-
36 setae per segment both in front of and behind the clitellum, and
28 towards the end of the fragment.

Clitellum smooth, brown in colour, extending over Ixiii-kxvi
= 3: setae indicated. =

The male apertures, on segment xvii, are not very close
together,—about a quarter of the circumference apart; they are
situated on whitish papillae which take up the whole of the space
between the line of the setac and the furrow which hmits the
segment posteriorly.

The [emale aperture is single and conspicucus, on segment
xiv, in a whitish circular patch situated between the line of the
setae and the anterior border of the segment,

The only signs of apertures in the spermathecal region are a
pair of small pale papillac, not very easily distinguishable, in the
line of the setae about<in the situation of seta d.

There are no other genital marks

Internal anatomy.—The septa are all thin.

The gizzard is large and barrel-shaped. Calcareous glands
are present in segments x, xi, and xii ; there is no marked difference
in size throughout the series,

The last heart is embedded in septum 13/14, which is bulged
backwards, <o the heart at first appears to be in segment xiv ; it
reallvy however belongs to xiii,

The megnnephridia begin from segment xx.

o Testes and funnels are present in segments x and xi ; in xi they
are contained within testis sacs,—large soft structures, much resem-
bling seminal vesicles ; in segment x they are also prohably in sacs,
though this was not so clearly demonstrated. ‘The vesiculae semi-
nales are in segments ix, x and xii ; they are large, soft, and not
much cut up into lobes; those in xii meet over the alimentary
canal.

The tubular prostates are one pair ; each is a series of simple
loops which begins behind about segment xx, passes forwards to xvi,
an® then bends back again; succeeding the glandular part is ‘a

[
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thin tube, short and twisted, which becomes stout angl shiny year
its lenmmtmn just before it pierces the bhody-wall .

Owaries 'uui funnels are present in segment xiii,

The spermathecae (fig. 21) are two pairs; the* ampulla is
sac-like, and set off from the duct ; the duct is about along as the
ampulla, fairly stout, shiny, and narrowing seinewhat towards the
ectal eml; from its upper end are given off two diverticula,
rounded T form, each cont: ining more than one chamber (2~ [}
The anterior spermathecae seem to end between segments viie and
viii ; the posterior appear to be implanted in the body-wall, one just
hchiud the setal ring, the other tn the line of the setae. There is
only one small accessoiy gland, just in front of the ending of
the posterior spermatheea ; it Jins a narrow stalk, and is about as
long as the duct of the spermathecas

Genus Octolhaetus.

Octochaetus fermori, Mchlsn, .
Iasauli, W, Himalayas, tooo it junder stones,  zaevii-1gi6. - Baim Pra-
shad. A single specimen
Heaoshiarpur, Py ||||h 14-vii- 1916,  Ibrahin.

Octochaetus barkudensis, Stephenson.
(Pl. xviii, figs, 25-27).
W. 131,  Barkuda Island, Chilka Lake, Ganjam Dist., Madras Pres.,
16 to 22-vii-tgih. N Annandale and F. H. Gravely, A number af
AP imens. some AT, 5

As this species is known from ouly one mature example (20),
I may add here a description of the features of the present more
ample batch of specimens. .

External characlers—Length of the largest specimen g1 mm.,
and thickness 3 mm. ; average length and thickness 60 mm. and 2
mm. respectively. Colour a medium grey, no difference between
dorsal and ventral surfaces. Segments 1306, triannulate from
segment vii as far as the clitellum.

Prostomiuni epilobous 1, tongue not cut off behind,

Dorsal pores from furrow 12/c3.

From the anterior end to some distance hehind the clitellum
aa = 3tab = 1}tbe; cd = 1lab and so is slightly greater than $be.
Further back aa 'md be become progressively narrower relatigely
to the intervats between the two setae of a bundle ; so that aa is
less than 3ab, and be = 2ab; dd is rather more than half the
circumference,

The genital markings (fiz. 25) present several points of differ-
cnce as compared with the previous specimen. On segment viii,
pretty constantly in sexual specimens, are a pair of transversely
oval cushion-like elevations, which include the setae ab on each
side ; they do not take up quite the whole length of the segment,
and do not gquite meet in the middleline. On segment xvi alse are
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typically a pair of circular or roundly oval papillag, meeting or
alfost meeting in the middle line and” extending outwards to be-
vond the line of seta &, —that is, to the outer border of the ventral
surface : thew are quite flat, and take up the whole length of the
segment, eiferoaching also on to segment xv ; they may be scarcely
raised above the general surface ; and, in one instance at least,
could be distinguished into a central whitish portion surrounded by
a darker groove with a whitish lip outside all. On segifient xviii
there may be a pair of similar, even larger papillae extending for-
wards on to xvii, and meeting in the middle line with only a narrow
groove between them : these.obviously correspond to the approxi-
mately rectanguldar cushious on this segment, which also are sepa-
rated from each other in the middlg line by a narrow groove, des-
cribed in the original account. , Jn one specimen there was present
on segment xxii midventraliv a large trinsversely oval papillg,
taking up the whole length gf the segment and extending to
between setae @ and b on each side

The female apertures’ are small, and placed near each other in
a darker patch rather in front of the middle of the length of segment
xiv. The spermathecal aperturessseem not to be visible externally.

Internal anatomy.—The first septum may be 4/5, as stated in
the previous account; but here its attachment seemed, in two

specimens dissected, to be either at 5/6 or between 4/5 and 5/0.

The calcareous glands are large, but asymmetrical; on the

left side the gland is mostly in segment xv, on the right in xvi,—

the disposition being such that the anterior part of the left gland

gets in front of the posterior part of the right, the dorsal vessel
passing obliqueiy between them ; the opening of the glands seems

to be in xv on both sides : the glands are lobed, and septum 14/15
is markedly buleed forwards on the left side.

*: In the former accownt I stated that the testes and funnels
were free ; the statement has now to be modified, at any rate for
the present specimens. Testis-sacs are present ; that in segment
xi is large, single, and extending dorsally covers over the hearts
and alimentary tube; in one of the dissected specimens it was
constituted by a fine membrane stretching between septa IofrI

sand 11/12, while in the other it was free from both septa, with a
slightly lobed border. The anterior sac in one case resembled the
posterior in being constituted by a membrane stretching between
the septa ; in the other it was, like the posterior in that specimen,
free, from the septa, and indeed narrow from front to back.

The prostates are of moderate size, and are «omposed of a
number of closely apposed coils; the duct is thin and twisted, of
considerable length when extended, and without any thickening in
its course.

The shape of the spermathecal ampulla varies very consider-
ably. The diverticula may be absent, or there may be one, or
two ; again thev may be sessile, or narrowed at the base, or even
definitely stalked ; three or four chambers may be indicated in the
divegticulum, or the surface may be smooth without any lobula-*
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tion ; some of these variatigns are shown in the figurgs of spegma-
lheme from the dissected specimens (fig. 26) .

The peniak and copulatory setae have the shapes previously
deseribed, In some of the copulatory setae of secment%iii, towards
the base what I previously described as a lateral flinge cut up
into teeth appears rather as a series of distinet spines curved like
petals u!_scnles-, applied to the surface of the seta (fig. 27).

Octochaetus castellanus, sp. nov,
(PL xvii, fig. 22; pl. xviji, figs. 23, 24).
W iz 't. Castle Rock, M. Kanara Dist., Bombay Pries.  Ociober
e, 5. W, Kemp. A single specimen, in poor condition,

External characiers,—Length 38 mm. ; maximum diameter 2
im. Colour ? Segments roughly 125; in some regions’ the sepa-
rate segments are not distinguishalle,

Prostomium ? :

Dorsal pores perhaps from furrow 5/6.

The setae are widely paired , sa =1} ab = be = 1lcd ; dd =
approximately half the circumfetrence.

The prostatic pores, on segments xvii and xix, are small
pits situated, in each segment, on a common elevation with a
rounded margin; the pores themselves are medial from the line of
setae . The seminal grooves are bowed outwards, and run on
rather broad curved ridges, so that there is a circular depression
in the middle of the male area.

The female aperture is single and midventral, on segment xiv.

The spermathecal apertures are perhaps indicated at the site
of setae a on segments viii and ix.

Internal anatomy.—Septa gfro and mlu" Ir are slightly thick-
ened ; all are present after the first few. *

There is a long, soft, and bulged portion of the oesophagus in
front of the gizzard ; the gizzard is conspicuous, relatively large,
barrel-shaped, situated in segment vii. There is one pair of cal-
careons elands in xiv, of moderate size and symmetrical.

The nephridia cannot be identified on the body-wall ; there
are large tufts at the side of the oesophagus, in front of the giz-*
zard and spermathecae.

The testes were not identified : funnels were present, free, in
segments x and xi, the largest seeming to be that in the hinder
segment on the left side, but I would not lay any stress ondhis
slight difference. Seminal vesicles are present in segment xii;
they are deeply lobed, and rather small.

The prostates are insegments xviiand xix ; they are relatively
small, and thrown into several loops; the duct, thin, semi-
transparent, and apparently not muscular, is half as wide as the
opague glandular part, and runs straight inwards.

The spermathecae (fig. 22) are two pairs of rather small or-

+ gans situated near the middle line. The ampulla is spherical,
and the duct, with a rather curved course, is about as long as the
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~mq;.nnllll nul one-third as thick ; the nhw.rtmulum is single, club-
sitaped, and “attached near the ental’end of the duct on its inner
side ; the spermatic chamber is single. The length, of the diverti-
cultm is less than that of the ampulla. So far ascan be ‘'made out
internally, *the, external openings of the spermathecae would be
between the setal lime and the anterior border of segments viii and
ix respectively. .

The 'iunt:th of the penial setae [fﬂ 23, a and &) varids, ‘87—z
mun, .« the thickness at the middle is 14p: they are thus ﬂf Very
considerable length relatively to their thickness. The main part of
the shaft has only a slight curve » but the curve of the distal end
varies somewhat, so that two types can be distinguished. In the
lirst, ch curve of the distal end merely continues the carve of the
shaft, and the tip is tapering aggl bluntly pointed: a few teeth, of
moderatessize and fairly closely applied th the shalt, are present
some little distance above’the,tip. In the second, the distal end
is considerably bent, it may be to nearly a right angle ; the tip is
thinned and rather expahded, and in a few almost spatula-like,
the end being also less clearly defined and slightly bifid: the
teeth are more nufnerous. The shorter length given above repre-
sents the first type, the longer the second.

The copulatory setae (fig. 24) belonging to segments viii and
ix are *61 mm. long and 20s in thickness at the middle of the
shaft. The shaft is bowed, at the ends more so than in the middle.
The distal portion of the shaft,—almost half,—is cut up along
both its convex and concave borders into a series of rough not-
ches, seven or eight on each side, and a thin web appears to span
each notch. The tip is rather claw-shaped, and bluntly pointed.

jenus Eutyphoeus.

Eutyphoeus incommodus (Bedd.).

Rurled, United Provinces.  August {about), toih.  [brahim.  Not quite
mature, henee identification not absolutely certain,
Agra, United Provinees.  September, tgi6. L. Hara Ram.

Eutyphoeus waltoni, Mechlsn,

Hoshiarpur, Punjab.  rg-vii-rg16.  Tbhrahim.
Lucknow, United Provinces.  August jabout), 1016,  Tbhrahim.
Agra, United Provinces:.  Sepiember, 1016, 1., Haru Ram,

Eutyphoeus gigas, sp. nov, *
(Pl. xviii, fgs. 28-30),
W. 73/t. Rangamati; hittagong Hill Tragts, Bengal, ti-vii-1g15.
. Hodgan. A single specunen.

External characters,—Length 250 mm. ; thickness behind cli-
tellum 9 mm. Colour purplish-brown dorsally with darker
median stripe ; pale ventrally. Sezments 212; segment iv is bi-
annylate, v triannulate, vi also triannulate but the posterior*

o —
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annulus is beginning to be divided : vii is quadriannulate, and
viii has five annuli through The division of the anterfop annulidss
the same annulation is continued back to the elitellum, except
that m:ne'ﬁvgmuuts may have even more numerouss secondary
annuli, S ]

The prostomium is minute, prolobous, withdrawn under cover
of segment i,

Dorsdl pores arve present from furrow 1112,

The setae are paired ; in front of the clitellum ab =1 to# aa,”
= 2 ed ; aa == be, and Jd is two-thirds of the circumference. Behind
the clitellum all = L aa (rather less inynediately behind the clitel-
lum), = § or § ¢d, while aa is greater than be, allout 1} or 11 be;
dd is three-fifths of the circumference.  Behind the middle of the
body ab =% aa, =} cd; aa = 11 Jic; and dd is little more than
hadf the circumference. * 5

The clitellum begins just behind the setae of xiii ; it includes
the whole of xvii. It is smooth, and there are no dorsal pores,
but setae are present, or the indications of them. >

The male apertures (fiz. 28) are situated in pits on segment
xvii ; these pits are large and cireular, with thelr centres in line
with seta &, and their inner borders internal to the line of a.
The apertures are transverse slits which are borne on papillae at
the bottom of the pits. The papilla being in the outer part of the
pit, the centre of the aperture is slightly outside the line of seta b.

The female aperture was seen on the left side only, on segment
xiv, as a transverse slit corresponding in extent to the interval ab,
in front of which setae it is situated.

The spermathecal apertures are comparatively small, slit-like,
the lips not swollen, in furrow 7/8 just outside the line of seta b.

In furrow 15/16 are a pair of transverse depressions, elongated
and rather irregular in shape, pointed at their inner and outer ends
and broadest in the middle of their extent ; these extend inwards
to near the middle line and almost meet each other there; and as
their middle point isexternal to seta b they are fairly extensive. On
the hinder part of segment xvi, behind the setae ab and extending
equally for a short distance to the inner side of the line of & and
to the outer side of the line of #, are a pair of small oval arcas,
surrounded by a narrow groove and somewhat depressed in the
middle,

Infernal anatomy.—Septum 4/5 is strong, 5/6 very strong; 6/7
and 7/8 are absent; 8/g and g/10 are somewhat thickened, ro/1t
slightly thickened : the last three are very close together, so that
segments ix and x are very short segments internally, Segment xi
is absent as a separate cavity; septum 1112 is a membrane-like
sheet of tissue which binds the heart of segment xi to the alimen-
tary canal, and also attaches the vesiculae seminales to the wall of
the gut {see the description of the septa in E. waltoni, by Stephenson
(18), with which the present species agrees). Septum r2z/r13 is thin,
and bulged backwards by the seminal vesicle so as to lie against

r314. .
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. The gizzard is large, firm, and subspherical, in the posterior
bart of the very considerable [ree space between septa 5/6 and 8.
Caleareous glands are present in segment xii; they are only visible
on opening® the gut, when the condition is seen to be ‘that which
1 have deleribed for E, bishambari (18): externally they are indi-
cated only by the ocesophagus being swollen, and rather darlk in
colour and hard. ‘The intestine begins in sezment xv *in xxviii

. are a pair of caeca, of an elongated conical form 14:-112:[1!':-1111-: those

of Pheretima ; they lie wholly in xxviii, that of the right side being
directed transversely towards the middle line above the intestine,
that of the leit being doubled witlerneath the intestine,

The last heart is in serment xiii. ‘The dorsal vessel ends
anteriprly in front of septum 8/q, at the hinder end of the large
free space, by giving origimesto two transverse commissures on
each sicke; .these lie close together behind the gizzard ; and simce
they belong to segments viii and vii the gizzard is morphologically
in segment vii.

» The micronephridid are arranged behind the clitellum in per-
fectly regular transverse rows, one row in each segment, end about
a dozen nephridfa on each sidet: ; they are irregular in the cllh_l[u-
region and for some distancein front of it, absent in the ** free space’
between septa 5/6 and 8B/g, and irregular again in frout ; there are
the usual tufts on each side of the pharynx, and thick clusters
round the base of the spermathecae.

Testis-sacs are present in segment xi, opaque white in colour,
and communicating with the seminal vesicles in xii ; the heart of
segment xi, covered by a connective tissue membrane representing
septum 11/12, passes down internal to the sac. As the specimen
was single I did not carry out the dissection which would have been
necessary to ascertain whether the sacs communicate with each
other beneath the alimentary tube.  The seminal vesicles, one pair,
extend forwards as far as septum 1o/r1, and push septum 12/13
back to the level of 13/14; they are large and appear wrapped
round the alimentary tube; their margins are somewhat
lobate.

The prostates extend through segments xvii to xx, and con-
sist of a number of closely applied coils; each narrows at its ante-
rior end to form a firm, shining and muscular duct, one-third of
the diameter of the glandular portion ; maintaining the same
thickness it takes an inward direetion, with many coils and loaps,
tojts ending,

Civaries and funnels not identified. i

There is one pair of spermathecae (fig, 29) ; each consists of an
antero-posteriorly elongated sac, irregular in shape, attached to
the parietes by a broad base, from which the sac projects both
forwards and especially backwards: the region on its under surface
where the sac s attached to the body-wall is the only thing that
can be deseribed as a duet. There are two diverticnla, one on each
stdde, opening at the base of the ampulla: each consists of o sae
andsduct, the sae compound, showing a dozen to twenty chambers

]
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which cause a lobulation of the surface, and the duet stput, slightly
curved, and about as long as the terminal sac. . =

The penial getae (fiz. 30) are in length 53 mm., and in thick-
2 ness near the base 50, : near the tip the thickness is stilkgq . The
shaft is almost straight, slightly bowed towards the, tip® where it
tapers rather rapidly to a fine point The distal portion of the
shaft, about "85 mm., is ornamented (except the extreme tip)
. with very® numerous and densely crowded transverse markings, |
. each consisting of a few points set side by side. .

Remarks —Several species of Eutyphoeus run to a large size ;
thus F. paivai may be 195 mm. i length, and £, walfont 230 mm.
while E. chitfagongianus is the same length ‘as the present

speciiern, A 2
A rath®r curious feature of the gyresent species is the presence

of,intestinal caeca resemBling those of Plerefima. .
L]
L ]
Subfam. TRIGASTRINAE.
-
Gen. Eudichogaster.
Eudichogaster chittdgongensis, sp."nov.

- (PL xwiii, fizs. 31-33)

W. 71 1. Rangamad, Chinagong Hill Tracts, dengal,  1t-vii-rg1s,

R. Hodgart. Two specimens.
External characters.—Length 30 mm. ; diameter 1°5 mm., the
i swollen preclitellar portion 2 mm., the constricted clitellar region
r just under I mm. ; a curious appearance is given by the bulbous
anterior end followed by the constricted clitellum. Colour an in-
definite grey.  Segments approximately rzr,

Prostomium epilobous } or a little more ; it is triangular, the
blunt apex being directed posteriorly ; the,apex may be continued
backwards as a shallow groove as far as the furrow between the

= first and second segments.

The dorsal pores begin immediately behind the clitellum.

The setae are paired. Behind the clitellum ab —= }aa = 2l
= fecd, and o is below the lateral line of the body : towards the
hinder end of the body the setae are less closely paired, and ab =
daa, = §be = fed, be and od being equal or very nearly so, while
i is about the lateral line of the body.

The clitellum is smooth and constricted, and extends owver
segments Ixiii-dxvii (over the whole of xiii on the ventral surface),

~ There is a gdepression behind the slightly excavated posteridr
border of the clitellum ; this depression, elongated in the trans-
verse direction, thus takes up the hinder part of segment xvii, but
does not extend beyond it. On its sloping sides are the male
apertures, short obliquely placed slits, their anterior ends nearer

& » the middle line than the posterior ; theyv are situated between the

» lines of setae a and b, which are absent from segment xvii (fig. 31).
The female apertures, on segment xiv, appear as transverse
* eracks one on each side just in front of seta a. 4
L]
1 L]
S
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. The spgrmathiecal apertures are possibly represented by whit-
ith patches on segment viii in the site of the ventral pair of setae
{a%) : a single seta, apparently b, is present in eagh patch.

There mre no other genital markings. ¥

Interftal anatosmy.—Septa 4/5 to 7/8 are thin ; the rest of those
in the anterior part of the body —8/g to 12/13,—are slightly
strengthened. .

The gizzards are large, in segments v and vi. %alcareous
glands are present as small white swellings in segments x, xi, and
xii. The tvphlosole iz a simple vertical lamina.

The last heart is in segmentexii.

The excrefory system is micronephridial ; the arrangement
varies,a little in various parts of the body. Behind the prostatic
region the nephridia are in thgee or four rows, of whic¢h the dorsal
row consists of more elongated loops fhau the rest; the orggns
are not of the flat circular tyge met with in some species, but are
thin tubes in the form of loops: if there are four rows, the two
wentralmost are close thgether. Behind the middle of the body
there are three rows, of the same relative size as further forwards.
Near the hinder tnd the lowermpst of the three nephridia increases
relatively and absolutely in size, and is the most conspicuous of
the three,—a twisted tube which has its inner end in the line of
setae @ and its outer end external to 4 ; of the other two, one lies
between ¢ and , and the other dorsal to 4; these two are less
easily seen,

In segment x are a pair of large opaque white shining masses
with deeply lobulated margins; these are the most prominent
things in the dissection ; they are attached to septum I10/1r, meet
each other in the middorsal line above the other structures of the
segment, and extend deeply down in the segment but without be-
ing attached to the veatral body-wall. These represent testis-sacs
and seminal vesicles conjoined : on opening one, a {unnel was
found deeply placed, but the testis was not identified. There are
no other anterior male organs.

The prostates, one on each side, are very small; they are
situated in segment xvii, and are placed in a direction transverse
to the long axis of the body. The duct is much narrower than
the gland, of the same diameter throughout, and rather bent ; if
straightened out it would he almost as long as the glandular por-
tion ; the general direction of the duct is transversely inwards.

. The ovaries are situated in segment xiii. There are a pair of
well-marked and relatively large ovisacs in segment xiv,

The spermathecae lie in segment viii ; each is a twisted tube,
withont distinction of ampulla and duct. On one side (fig. 32, a)
the tube appeared of equal diameter throughout, except for a slight
dilatation at its ental extremity; on the other side it was more
irregular (fig. 32, b, which represents it under the low power of the
microscope). The external opening is near the middle line and be-

hind the anterior limit of the segment in which they lie,—possibly, |

assurmised from the external characters, in the situation of setae

Sl iy
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a3 but the wormis extremely small for dissection, Thgsimple farm
of the spermathecac does not appear to be due to immaturity ;
the clitellum is remarkably well defined and thick, and all the
othér organs are present. '

The penial setae (fig. 33) are *58 mm. in lenatls, and approxi-
mately 3'5. in thickness; they are rather tehip-like,—slender,
taperingezently, with pointed tip and rather wavy course; they
are witholt ornamentation .

Kemarks. —The present lorm shows resemblances to E. parpa
(Fedarb), but differs in the absence of seminal vesicles in segment
xi, in possessing penial setae, ind inethe shape of the prostates
and narrowness of the prostatic ducts.

- -
? Gien. Dichegaster.
Dichogaster bolaui (chlsn.).
-

AN R Rangamat, Chittacong: Hill Tracts, Bengal.  15-vii- 1915
R. |

|-.-d!__;'.l||:_ Three SPECHmEns, i a Lzl state of t||-_-:‘|_='|'1.';1|_i_n:|||. i
Dichogaster affinis (Mchlsn.*
W o3z, Tale Sap, Siam. e-i-tgrh. N, Annandale. A single

sPecimen.,
The identineation is not absolutely certain, as the specimen
wiis not fully mature.
Subfam. OCNERODRILINAE.
(ven. Ocenerodrilus,

Ocnerodrilus (Ocnerodrilus) occidentalis, Eisen.

W, g0, I Botanic Gardens, Hi|:;.‘:';|]r re s among dend Teaves intank, 2.0-

sii=igns. N Annandale. Abour adozew specimens, in poor condition, ®

spme fragmentary.

Fam. GEOSCOLECIDAE.

In addition to the following species, the collection contained a
quite immature specimen of this family, obtained from a small iso-

lated almost dry pool in sand, at Balighai (Chilka Survey, *

S-iv-1915).
Gen. Pontoscolex,

Pontoscolex corethrurus (Fr. Mull.),

-
Wo gt p. Repang Hill, st edge of a small stream, alt, 1200 0t 1o-ii-1016.
M Annande,

Fam. LUMBRICIDAE.
Gen, Helodrilus.

Helodrilus (Allolobophora) caliginosus (Sav.) subsp trape-
zoides (Ant. Dug.)

Simla, jooofr, W, Himalavas  Ovcwoaoii, 8. L. Ghese.  Several specimens,
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= «Helodrilus (Bimastus).parvus (Eisen).

L]
Fasauli: Gooo (., W, Himalayvas. 31-viii-1916,  Baim Prashad. Several
3 .
_NE'I-LZ HTens, L]

Flelodrilus (Eisenia) foetidus (Sav.}}

W. 86/t Sevok, Darjiling Dist., L. Himalayas. to-v-roms.  ]. M.
Masson. A single specimen. -

Helodrilus (Helodrilus) mariensis, sp. nov.

Murree, W. Himalayas (.\!. Punjali};: altoeoo . 13-iv-1g16.  Gobined
Singh. Several specimens.

ERternal c.frr!mﬁfrr:i.—l,uug;cl'n about 1oo mm, (the specimens
were mugh curled up); maximum thickness 6 mm. Colour greenish
grev, equable throughout except that the clitellum has a buff
tinge. Segments 15I. The anterior end tapers rapidly ; the pos-
terior is cut off straight # so that the anus is situated in the middle
of a flat posterior surface ; four segments are to be seen on this
flat face. The amterior end is round in transverse section, but the

clitellar and post-clitellar regions are
flattened wventrallv : at the middle of
the body the dorsal surface becomes
flattened also,—indeed concave,—and
a section would appear four-sided, the
13 dorsal side being the longest ; towards
16, 6—Helodritus marien- the hinder end all four surfaces are
515, Lransyerse section Lu-him_‘.! concave, and the ventral setal bundles
middle, to show shape, and posi- B _ :
e e are placed at the ventro-lateral angles,
the dorsal bundles bheing however helow

= the dorso-lateral angles (text-fig. 6).

Prostomium epilobous §.

Dorsal pores from furrow /5.

The setae are closely paired throughout; sa = 1}be, except
towards the posterior end, where it is 1ibe. In front of the
clitellum the dorsal bundle is situated below the lateral line of the
body ; in the middle of the body they are about in the lateral line;
while towards the hinder end they are above the lateral line, and,
as said, below the dorso-lateral angle of a section of the body.

The clitellum extends over segments xxvii-xxxiv = 8. In
fully mature specimens there are tubercles at the site of the
ventral setae of all of these segments except the lagt, which almost
form a ““ wall on each side ; the tubercles seem to be best marked
on segments Xxix or xxx to xxxiii. The ventral setal bundles of
segments x and xi, or ix, x and xi, are also situated on glandular
cushions or tubercles.

The male pores are situated on segment xv, on large round
papillae which take up the whole of segment xv and parts of xiv
and xvi. The apertures themselves are outside the line of setae b;
the, porophores about touch this line by their inner borders. .
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The female and spermathiecal apertures were not wisible. »,

Internal anatomy —The first septum dl-\tmqut-_-.hahle by dissec-
tion is 5/04 which is somewhat thickened : : 67 is c:mv-‘,ldthl} thick- %
ened, 7/8, 8/g, and 9/10 are all very btfﬂll“ 1o/r1 is abopt equal to
6/7, and 11 12 to 5/6. The next two septa, I’j':_} and 13/14, are
also ‘:]ilﬂlﬂ\ thickened.

\ The® gizzard occupies segments xvii, xviii and a small part of
xix; it is firm and cylindrical. The t}'p]ﬂosole is simple and-
roundui N

The oesophagus in segmen} x is swollen, and, besides the
general swelling of the tube, there are 4 pair of small yellnwmh pro-
]ELtmns on each side of the c[oraal vessel and in front of the hearts;
in segmenf xiii the tube is al$h distinctly bulged, in an =venly
rounded manner, and is yascular ; fif xiv it is qmt{. narrow. On
opfening up the Dk_:ﬂ}ﬂlﬂ.‘-"lh the inner sucface of the will is seen to
be strongly ridged from its beginning in segment vi ; the small pro-
jections in segment x are distinct erypts, also ridged, and in open
communication with the general lumen; in xii the ridging is longl-
tudinal, and more regular than jn front; in xii the wall is very
vascular, but the ridging has ceased.

The last heart is in segment xii.

The excretory system is meganephric,

Testes and funnels are free in segments x and xi. Vesiculae
seminales, of moderate size, are present in segments xi and xii,
attached to the anterior septum of the segment.

Ovaries, funnels, and ovisacs are present in the usual
segments.

The spermathecae are two pairs, small, ovoid, sessile, and
situated in ssgments x and xi at the anterior border of each ; they
seem to open in grooves gfro aud 1ofrr, in line with the .
dorsal setal bundles.
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The occurrence of Kana pleskii, Gunther, in Kashmit.

The frag Rana pleskit is known frem the Chinese Province of
Sze-chuen, from North-eastern Tibet and from the Provineces of
Tsang and [J in the south of the litter country. It is common
in these provinces at altjtudes of ffem 13,000 to 15,000 feet and
breeds in small streams and pools. = o

I have described the tadpole in Rec. fnd. Mus. IT, p. 345. To
my desecription T need only add that the mouth-disk is cup-like,

-

st
. -||-|l||||f"'J r_\

R T i

""“\u':'

Fie. 1.—Tadpole of Rawa pleskii from Lake Kreshen, Rashmir, nat, size.
z.—Mouth-chsk x 15, -
-

and that the rows of horny teeth, which vary from four to five on
each lip, are supported on thick fleshy ridges, which are sometimes
sub-divider by longitudinal grooves. The upper beak is apt to be
worn on the edge and may thus assume somewhat different
shapes. The structure and appearance of the tadpole are very
characteristic, and I do not think that there can be any doubt as

* tp its identity. In the last few vears I have received specimens
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that agree exactly with those collecfed by Capt. Stewart in Tibet,
*from four different localities in Kashmir, at altitudes between
q,000 and 12,000 fect. These specimens wercesent by the late
Mr. H. C. 8ion of the Geological Survey of India : by Col. . Smith,
R.AMCY apd by Mr. I ] Mitchell, Honorary Director, Trout
Culture, Srinagars Kashmir.
The follpwing are the Kashmir localities :— .
Outlet of Gangabal Lake, ca. tL,yoo ft.; Nug;ﬂr:ﬂ'nr [0, 000=
o500 It Lidarwart, ca. 9,000 ft.; Lake Kreslhen, 12063 ft.

M. ANNANDALRE.

™ L
E BIRDS.
. .lfg,r.-'nphmi?*rm femvnineld. 5

Amongst a dozen specimens of the Himalavan Whistljng-
Thrush recently lent me by the Indian Museum were half-a-dozen
from Gilgit, Kashmir, which ranced so much larger than the others
—wings and tail of the largest male (No. 15546) 188 and 152 mm.
respectively —that it seemed probable they might represent a dis-
tinct race. Stifl.ater, however, I received the rest of the Indian
Museum series which comprises about forty specimens obtained
from localitics hetween Afghanistan and the Shan States, Gilgit
and “*south of Irawadi® : and though none are so larre as the
larger Gilgit examples, vet several approach those in lenzth of
wing and tail:—Kulu, ¢, 182 and 137; Simla, 177 and 140:
South of Irawadi, 179 and 132. Such individuals bridge the

difference hetween birds from Gilgit and other localities so that it M

sgems that a distinction canneot be maintained, but it is perhaps . o8

desirable to draw attention tothe point that it may receive further . §

consideration. 3
. Amongst the collgetion is a Whistling-Thrush from Komseng ¥

nbtained by Mr. 5. W. Eemp during the course of the Abor

Expedition and referred to by Stuart Baker (Ree. Ind. Mus. VIII, * r

1613, p. 278) as a typical tenminecki. This, however, hardly seems il
to be the case as all the other specimens of fenimneki in the Museum

o
have the feathers of the nape and interscapulary region pointed, Iy
with pointed terminal shining patches, while in the Komseng bird, ' - g
which is not in worn plumage, the same feathers have rounded N
ends and broad rounded patches. Though apparently adult, the .
specimen is rather small (wing 160, tail 116 mm.) and one would =1
like to see more skins from the region in which it was taken. It .
i$ quite distinct from cugenis. ‘ ' 5

C. Bopex Kross.
A

e g i, i B iy 8w
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Fio. 1.—Wings of Caliphaca confusa o .
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(i S Rhdnocypha perforata whiteheadi o .
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EXPLANATION OF PLATE I 4

2.— ,,  Rlunocypha trifasciata o , irom Kailana,
3— ,,  Rhinocypha unimaculata o , from Darjiling.
4— . Riinocypha cuneata, from Gopaldhara (H.
. Stevens.y ¥
5— ,,  Rhinocypha iridea o, from specimen in the
' : British Museum. ¥ '
6.— ., Rhinoeypha bisignata o , from Cochin State.
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EXPLANATION OF PLATI [1
- - -
« . Lachesis allensis (Glnther) "
[ ]
: -. g 1 . - r a i%
Fios, 1-2,—5ide r views of head after Major Wall
.. 3-35—Side, d lower views of head (tvpe).
L]

’ s 1 L]
Lachesis malabaricus (Jerdon).

Fics, 6-8.—Side, upper and lower views of head.

Lackesis coorgensis, sp. nov.
Fi1as, g-11.—8ide, upper and lower views of head.
FiG, 12 —Under surface of tail.
LETTERING.

Ao Section of wail in L. anawallensis.
II||- e . ||r.. JnE-'.Ill'u'l"..'.l'r.l' My

L o o L COOE e BrA.
— 1 - 3 1 ~a1) . T L]
(1.0 =secondary pit: fp.= feshy papillat: i. = imercalary scale: int,=
internasal : n, = nasal ; m.= mental 1 po. = postocular: pra. = pracocular : ro=
rastral @ s, = supraocilar @ sl = supraloreal @ <0, = subocular ; sub. = sublingual
t. = temporal.
L
-
-
.
L]
. 4
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' C_R Maravan Hao, del. A.Chowdhazy, lith.
| SOUTH INDIAN PIT-VIPERS. " :
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« _EXPLANATION OF PLATE IV.

-
Photographs of valves of the two Indian species of Merefrix

to show the frequency and the range of radial colour banding,

= Meretriz casta wvar. oviem (Hanley).
Figs. 1 and 2.—Two uxu.ml.ﬂi;-ss fr8m Tellicherry with two narrow
and widely separated rays.s (These do not show clearly in the
shotographs.) . £
Fi6. 3.—A small shell from thg same locality showing two strong
wid€nisg raws, a comgion type among voung individuals »f
this variéty.
Fic, 4.—A halfgrown specimen showing two strong rays, which in

the umbonaz z‘cgimhmvu: coarse chevron-shaped marks super-
added. Baligpatam River, ?:Iuialmr.

. .

Merelrix merelrix var. morphina (ILmk.).

F16s. 5, 6, 7 and 8.—Four valves showing the wide variations in

the twypical colour scheme of two radial bands widening as
they pass away from the umbo,

Fre. 5 15 the most perfect, the two bands strongly marked throughowm
their course, and with the umbo conspicuously marked with finear brown
markimgs miore or less chevroned,

Fris. 6 and 7 approach the pattern form of No. 5, but here the radii are
dizcontinuous and strong only upon the umbones, where both show chevron-
spotting superadded.  Tuticorin,

Fie, 2. A ypical valve from Tuticorin showing the modificanon of the
rays found in fully adult individuals.  Here the rays are discontinuous, blotchs
anid vhscure, buried partly within the shell substance and showing chicfly as
I\.'A.'\.Hi.'ql'h |_']=_||'.|;|r_'d ATES liwsae Lin the |'|.||.[I_'|.||.I|' and llﬂw[ul'inl' :'|'I|_L:I|_- o 11|.|,' vieniral
miargin,  (These aréas do e show well in the photograph).

Merefrix merelrix var. aurora , var. nov.

o

Ihree shells from Tellicherry showing the
multiple rayving characteristic of this variety.

Merelrix merelrix var, castanea (Lmk.).

F18. 12.—A typical specimen from the Tambraparni delta, Tin-

nevelly.

= Al the figures dire natural size.
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. EXPLANATION OF PLATE V. *
.

Meretrix meretrix (Linn)., Type.

- . . +
Fis. 13.—An adult specimen from Tuticorin. Observe the faint
. ~.pnn~ttm-1r on the umbo, the absence of rays and the mdlstuu_t
* margin of the dark coloured posterior margin or ** vulva,”

' L e ' § a
Mavclrix merefrix var, impudica (Chemn.).
L]

Fies., 14, 15, 16 and 17.—Thesasyoung shells show ti_!v. rayed and
- = & a ¥
zoned colouring charaeteristic of this variety in the very
yoling condition. .
Figs."1% and 13 ( Chilka make) were identified with W, oo by Preston,
but comparison with L. L owii, shows clearly that they develap ino
typical M. mereiric var® ompid
Figs. 16 and 17 are n Tuticovin,  The sharply margined dark vulva
is clearly showg in all lour foures
i .

FiG. 18.—A shell showing colouring hybrid between var. morpliii
and var, snpudica. Locality, Chilka Lake.

Meretrix casta var. safparaénsis (Preston).

Fi16s. 1g, 20 and 21.—Three typical left valves from Korampalam
shell-pits, Tuticorin. Note the emphatic ** hooding” of the
umbo in all, and the gradation of figs. 19 and zo into the
type of M. casta as seen in figs. 22 and 2

- .\fr:rf'fn',r casta (Chenin.). Type.

F1c. 22.—A large specimen from Pulicat Lake with elongated pos-
terior suggesting transition to the wvar. owwm form seen in
fig. 24.

Meretrix casta var, ovum (Hanley).

« FIG. 23.—A stout shortened form from the mouth of the Baliapa-
tam River, North Malabar. 1t approaches closely in outline
to the central type as seen in Chilka and Pulicat Takes.

Fies. 24, 25 and 26.—Three forms of this variety exhibiting the
uradual lengthening of the shell, and the ultimate assumption
of an . lnio-like outline, very different from the cordate form
of fig. 23. All from Tellicherry

Al the figures are nacural size.
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. "EXPLANATION OF PLATE VI .
. Meretrix casle var, Salparaénsis (Prestom).

29.—All from Korampalam, Tuticorin. Fig 2disa
transifidn form to the Prue casfa, the hinge being weaker than

normal, but with,the umhbo typically hooded.
- o -

o Jlcrelrin casta {Chemnitz). Type.
- - L] LS =

FiGs. 30 and 31 are very typical, with heavy hinge and short _*
cordate outline; the second is the more common form and
shows some L\'.‘]lil'l'_‘lll‘}' to elouration 1](:_—;l|_-1'in1'i:..'. [lﬁg, 30 1
trom Tuticorin, 31 from Pulicat).
5. 32 and 33 (Pulicat and Ennur) show more emphatic elonza-
tion posteriorly and in fig. 33 we have a form approaching the
i

wir form such as is seen in fig. 3.

Merelrix casta var. ovwn (Hanley).

= FIGs. 34 to 38 show part of the range in shape shown by this very
variable variety, extending from the comparatively short stout
form of fig. 34, to the narrow elongated form of fiz. 38. Com- -
pare with figs 23 to 26, pl. V. All from Tellicherry except
fiz. 38, from Mahé, Malabar,
Fros, 27-38 are all inner views of the right valve in . casta and its two

S showing the great range in variation exhibited by these shells and

tins linkir

I
L |'ﬂ_:L'1|IL'I' these three main forms,

Y vhe Bgrares are naturcal size,
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Fris. 3o albd® o, —Outer and fnner view of lefe valve, The formes
sh 1 el the nmbo so character-
1 this variety., The marcsin of the vulva does not show
T I he inuner view is to show the charac
T inl sinus in- Merclrix visratrix
[Tam W atfenwala and M. fusoria
Mevelrin alfenuala var., flang, war. nov.
F1c the Nicobar Islands.. No. 4865 of the

collection. Note the total absence of the
clievron markings described by Dunker and

Meretviz fnesorfa (Chemn.),

Fra. 43.—A lett valve from Japan. This shell is oecasionally more

elongated posteriorly than jn this -1nu|nm and this causes

tha pallial sinus to be less open than in the latter, swhere it is
characteristically almost semi-circular in outline,

AlF the hertres are natdel =iz
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Leander tenuipes, Henderson,
Leauder stvliferns, Milne-FEdwards,
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2 -I'.l'ri.lh.fll".l' Hirmewicola, Sp. N,




"

rabeoodd

S T

Antennal senle
d. Dactylus of fifth pe

!

, Apex ai telson.

Parlacnron worabifis,

= 2
. Ly
o
-

=g -
- b
B

= .
g
e
=

®
.
L]




- L]
- L]
- l-'. » - - L] L] . .
L] . J o .
. * = .
b EXPLANATION OF PLATE XI.

Fic, 1.—Hygroscopic ®tysials of iridocvtes obtained [rom NaOH

. sofution. * 2
Fics, 2,3 4.—Crygtals obtained from Sulphurie, Hydro:hloric and
. * Nftrig acids respgetively, .
2, ‘. L'I"Le.. 4 Hygrroscopic). -

Fra. 5.—Cryftals obtained #iter treatment of HC, sol. of irido.
cytes with,HgCl,.
6.—Crystals obtained after treating HCI, sol. of iridceytes
with ZnCl,. d
Figs. 7, 8.—HC! dnd HNO, sol. of iridocvtes treated with Pieric
acid.
FiG. g.—Silver derivation of oxyeuanin.

(Figs. 6-0 Hygroscopic).
F16. 10.—Lateral view of the tadpole (Microhyla ornata).
;s II.—Dorsal view.
.+ I2.—Metallic band i sifi.
s+ I3.—Colour and histolozical elements from dermis.

a, b, black chromatophores and connective tissue corpuscles; ¢, coloured
" : i
r1:'l..-:11:1tt.aphur|--c, scales, cranuies and conpective [ssie |_'1.-|'|:|||-|_'§._-_-.; d. ArgFenteo-

Blarts ; ¢ argenteum and plate-like indocytes ; L pliagocyies: g elements of the

clermis, -

F16. 14.—Transverse section across the eve.
IS5 —Transverse section at about the fourth vertebra.

[LeTTERING 18 Fios 10—12 & 14, 15,

d. Argenteum ;o ac. @it cavities; b braing er. cranium; o, diamond-shaped
mark ; o, dorsal muoscle; ep. epidermis free from chromatophores ; ep’. with
chromatophores ; gr. glandular area; ¢, gills; 4 iridocytes; w. black chromate-
|rhtl‘|'l_'5. ||"rr.l'.1|.|_'ntu11|:un1: _r"l.llj. ])h.lr:r"r'l\f; ¥, -\.p||.1|,"|'|; . transyersce |:||'|_||;:|~-:-.: T,
vent; v, venlral vessel : o vertchra.
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.H_\ZI’I.,-‘!.}:':"L’I‘IO'?\T OF PLATE XII.

-
F1c8. 1, 2.—Plewroloma (Gemmula) congener, E. A. Smith.
1, b ¢, ventral, d

ture, X 3'5.

I, and profile aspects, natural size ; @, e details of

Fic. 3.—Plewrotoma (Gemmula) congener, E. A, Smith.

1, &, e, ventral, |ITI.I*.I||'. and dorsal Aspects of '|:|.-|:-||:-r_r||';._'|'|. 0,

F16. 4 —Plewrotoma (Gemmula) congener, E. A. Smith
Pratoconch of another specimen Lo illustrate its obliquity, x 6

All the specimens were obtained from 185 fathoms, in 1

At 1Y azriingt
Long. g3 1o 257 E, in the Andaman Sea. '
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EXPLANATION OF PLATE XIII

oeliccia renifera (Selys).

thorax and thorax of adult male.

Head, prothorax and thorax of young male.

Head, prothe mid thorax of femnale.
it collection of Indian Mus
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& 3 " *EXPLANATI®N OF PLATE X1V, .
. L]
Fic. 1.—Head, prothorax,and thorax of Drepanosticla carini-
. ehacli (Laidlaw), o . Unshaded parts of thorax
. and prothorax Uright blue, dotted parts olive-
brown,
. (Drawn from spirit specimen in collection of Indian Museum.)
[ : “ vty
Fic. 2.—Head, prothorax and thorax of Copera marginipes
{Ramb.), o.
{ Drawn from spiric specinen in collection of Indian Museum),
FiG. 3.—Anal appendages of Cocliceia renifera (Selys), seen
from the side,
2 v 4o—Terminal segments of abdomea of Drepanosiicia
. carmichaeli (Laidlaw), from above and from the
- .
. side, .
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° EXPLANATION OF PLATE XV.
- . rs Littia ' " R v e .
. Wing photographs, by Megsrs H. and F. E. Campion.
- - Fic. 1. —dAreiolesies melanothorax, Selys, o.
L -, + T
2—Indocnemis kempi, n. sp., . -
—Caliciemis pulvernlans, Selys, o
. 4.—Platysticla deccanensis, Laidlaw, o,
= — Drepanosiicla carmichaeli (Laidlaw), o
J !
. . 6.—Profosticta himalaiaca, n. sp., 2. =
. v Fo—Indowenra gomphoides (Ramb.), 2. e
L]
. . S —Chlorengura quadrimaculata {Ramb.), o,
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. . «» EXPLANATION @F PLATE XVI. .
- e i A -
Fic. 1.—Drawbda japonign s genital region, showing copulatosy -«
. otgnns. o, malespapilia. B
. 2.—Drawida hodgarti ; prostate with the vas deferens enter-
ing ; the spirally curged portion is the ectal end of the
prostete. - ]
. *2 —Drawida ransamaliane ; appendage of spermathecal atri-
-— 2 * um, as seen by transparency under the low power.
> .. 4.—Drguwida nepalensis ; appendage of spermathecal atrium,
5.—Perionyx pallidus ; spermatheca as seen under the low
power by transparency. a, bulging perhaps represent-
ing an incipient seminal chamber.
b.—The same ; penial seta, ¥ 235.
4 7.—Perionyx gravelvi ; region of male apertures.
L ] T :
8.—The same ; penial seta, ®X 150, .
ity g —Perionyx abofensis var. helerochaetus : spermatheca,
10.<=Perionyy nanus ; region of male apertures,
. II-—Pdierefima annandalel ; spermatheca,
. .. 12, —Hoplcchaetella sucloria ; region of male apertures. x,
o sucker-like depression ; pr., prostatic apertures,
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* . EXPLANATION OF PLATE XVII 2
™
- > - . " . - =
FiG. 13.— Hoplochaetelle suctoria; region of spermathecal aper-
o . tures. &, erdup of displaced setae; sfp., spermathecal
= apertures. ° .
" L] e - L] .
14.—The sanfe ; spermathetas
= .. 15.—Hoplochaetella hempi; region of male apertures, =, pa*
- iy - H
. . * pilla surrounded by groove; pr., prostatic apertures.
L il e 1 - | = .y
.. I6.—The =ame ; spermatheca, represented with an accessory
eland alongside.
s I;.-—Hr_r_.h;-'.-r:'.«'.'.-3-;-';':"!.-.? Frorabala -:pn::1".11.'L1.l|.I_'L";L,
.. 18, —Hoplochactelia bifoveata; region of male apertures. X
. depression ; pr., prostatic apertures.
. ., 1a.—Hoplochastella affinis ; region of male apertures. pr.
; 1 . g
% prostatic apertures.
-
vkt .. 20.— The same ; spermatheca, *
= . 21.—-Erythrazodrilus kinneari ; spermatheca
. 1
22, — Ocfochactins castellanus ; spermatheca.
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