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Page 567, line 5.
1 13

A (8]

568, L

ERRATA,

For “ ployps’

For ‘ gemmatta’

For ** Hillard”

. )'Cﬂd i po]yps,’,

* yead ** gemmata~"
read *“ Billard.”
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/' N.B.—An asterisk (*) preceding a li
dagger (1) indicates a new species ;

INDEX. =

o

A

genus: synonyms are prigted in italies.  ©

A

Page ‘

L3
Abia melanoceros .. 39
Acacia arabica e cuizadl
Acanthalobus 58, 01, 64
bispinosus 2,08 |
cuneatus o1, 132
feurticornis Ve 92 |
miliarius g1, 92,93
saginatus ° 92, 03
Acanthaspis rama .. 2 R
Acanthobothyiwm eschrichtif 334 |
Acanthodis wlulina a2l 487
Acanthodon * 260, 26t
Acanthus ilicifplius GRS
Acari <s 539
Acauli§ = 285
zkcinetarin s 543
Acipenser . . N
Aclees birmanus e w508
Acridiidae. . s .. 486
Acridiun violascens .. - s A87
Acridium (Tetrix) dilatatum A 107
hexodon ae LS K
Acvidivm (Tettix) gracile TSI ¢ X
Acridotheres tristis sany 0487
Acrotelsa collaris o 484
Acrydiinae = 55
Acrydium. . % 6o, 114
bipunctatum .. e s 07}
bispinosum 03
ceylonicuim . 115
depressum 135
hancocki 2 5138
indicum TS A
mundum B < S5
polypictum 132, 135 |
subulatum 113, 116 135 |
ttectitergnm 115, 116
variegatum 114, 175, 132, 135 |
Aculeata .. e as .. A02 |
Adelonychia nigrostriata 263, 533 |
Adesmacea e A 300
Adoretus .. 498, 409, 300, 301, 533
duvauceli 400
lasiopygus T 490
versutus oo 490
Aediomyia squammipenna .4 508
Aega P 5% 322
Acgidae . 322
Aegle marmelos 516
Aegus ® 420

[

ne denotes a new variety or subspecies; a
a double dagger (1), & new genus or sub-

Page
Aegus adelphus 426
capitatus 110, 420
chelifer 5" 437
impressicollis .. 427
kandiensis 427
labilis 426
parallelus 410
roepstorfii 427
sinister 410
Aeschnidae Lo v
Agonia .. Sa, 378
saundersi 367. 373
Alcides collaris 0804
Aleltona .. » 1.2,3 5
Aleurodidae ) A Y
Allantini .. 42
Allecula arthritica o eds
tfemorata 183, 184, 186
geniculata .. 186
indica 183
{sobrina 186
- tsukliensis Pl hahid;
Alle: nlidae 179, 183
Alloniscoidea S3 SRS
Ambassis .. o 315
Amblyocareneac 3 2063
Ambounia .. 148
Amorphinopsis X 4606, 467
excavans 457, 466, 467, 468,
. . 4M9, 474
*excavans digitifera 477, 467,
Amphibotettix 57,03
. longipes 63, 64
frosaceus = 63
Amphilina oy 326, 328
foliacea 2 327, 328
lignloidea 327, 328
fpiagna 311, 326, 328
neritina ] 328
Amphilinidae i - 320
fAmphinotus .. 59,96
tpygmacus . 96
Amphiptyches 328
Amphithemis 337
curvistyla 337, 335, 339
tmariae oo 337. 338
¢ vacillans 337, 338
Amyciaea . . <. 538
Aunapeptamena A0, 47
viridipes .. 46
Anaporrhutum largum 335



viii

Page

Anasida orientalis .. Sl (ST
fAnatina barkudaensis <3 300
tbarkulensis .. A0
finduta NE Vil 482
Anatinacea o 308, 482
Anatinidae i 300, 482
TAneugmenus annandalex e 48
morio o i 48
Anisodera excavata .. 367, 371
ferruginea X ey
guerini Ty 367, 370
Anisoderini | A Xr 370
Anisoptera o v 107
Annandaliella 266, 209, 270, 271

iravancorica 26, 2,1 276, 277

fAnnulella 554. 557, 538, 550,
\63. _)64 56). 3({.‘). 587
fgemmata 541, 544, 556, 338,
5635, 567
Anomura .. - ¥ 23
Anoplotermes o SIS
Antestia anchorago .. e BUETE
Anthicidae 503, 536
Anthomyia peshawarens:s oo 509
Anthophora nfulchcrnm.t s YT
Antilochus nigripes .. LA Y T
Apanteles . . X403
.\phnaeus hypargyrus i 'SOX
&pndac te A e 494
Apis e 4 v 494
dorsata 2ie 493, 194
Apiochacta ferruginea oS5 SO0
Apoderus . . s .. 504
Apterotettix da 38, 03
obtusus 9o, 132
Arachnechthra minima es 486
Arachnida s 257, 287, 518
Arachnoidea s S ST
Araneae .. A 238, 532
Arbaniteac Tali=a 3
Arca (Fossularca) lactca TR
Arcacea .. S .o 208
Archiopsocus SRR ¢ o
Archisometrus mucronatus S 7
Arcidae .. o 2
Arcte caerulea .. o 2507
Arctophi‘a mussitans oo 248
fsimplicipes B % LY
Arge albocincta e e 41
fumipennis ., e 41 |
luteiventris ., e 41
xanthogastra .. “ 41
Argidae .. 7 a4 40
Argiope aetherea < x 538
catenulata =, 5§37, 338
pulchella oo o N3
Argiopidae Y 512,336
Argulidae .. W, Al X
Argulus .. & 324, 325
foliaceus 3% 311, 323, 324
Athina .. 3 143, 148
tharkulensis .. 143, 147
porcellivides .. v 348
Armachanus monoceros e 538
Artema atlanta =4 7 336
Arthrosphaera aurocincta Y
fAsamangulia ” 374
tensp.data . 367, 378

Page

Asarciva .. < 209, 210, 2171
biroi e So3 210
morokaensis .. ae 10
Ascalus laetus ol 3% 2308
manducator .. it 403

Ascia i 5t 224, 226
Asilidae .. 3 ST 00
Aspongopus janus 1 )

singhalanus .. oA tR:5 R
Assiminea francesiae el B0
Assimineidae &% iy - RO
Asteromeyenia 2 L2173
Asyncoryne s AT
ryniensis - o gy A
Athalia .. 5 R 46
infumata N oo 46
proxima N T (v
Athermantus & pie 40
imperialis % 40, 41
Atmetochilus fossor o 2203
Atomsiosoma S " 326
Atopos .. 133
tAtopos (I’arapodaugla) grav clvx 153
Atopos (Podangia) kempii 155, 161
sanguinolenta . . 153, 150
Attidae .. Sp 393, 405. 530
Aularches miliaris .. 486, 487
Auriculidae o s 479
Australella 103, 164, 167
Findica I(q, 165 160, 165, 160
jheringi . 104, 168
lendenfeldi 164, 166, 167
Avicnla .. 2y o 8
Aviculariidae . 260, 572
Aviculariinae 239, 265..267, 208,
270. 271, 280, 282, 287

Axinellidae s 437, wv 46,
Axona e oes 231
chalcopygus ¢ 231
cyanea o e Caag

B

Baccha .. x* e 0 218
fapicenotata .. 221, 222
ansteni Va 218
bicincta o e (]
chalybea v R 219
circumecincta 218
* dispar Gin G N A
felegans AL 210, 220, 222
flavopunctsta ., 319, 231
loriae i A 218
mundula . o= 218
nubilipennis 218
pallida : e L5
pedicellata B 218, 210
fplumbicineta .. s -4 42
pulchrifrons .. SO AT
purpuricola 218
robusta 219
rubella Soleats
vespaeformis, . se. (219
Baeus apterus & vo 838
Balanidae s e 400
Balearica pavonica ., e 139
Barbus . i .o 315
Barycheleae % ve 203




o

o

4

Barychelinae e

Batocera rubus 3
Batrachia

Batrachidinae

Bauhinia ..

¢ Baza jerdoni oo

fBeleses nigriceps ..

Bellia mss!cullm

Birmana ..
gracilis A

Blastothela -

Blattidae, . ‘

Bolax

Bolotettix
anomalus

tarmatus &
exsertus
finermis
lobatus
oculatus
fpicti .
Tqua: atus
ftriangularis ..

Bombus haemorrhoidalis
trifasciatus |

Borboresthes fullgino-aus

Fsuturalis .

Botryonopa shcppardl

Botryonopini

Branr_hlocennnthus o

Brachispa 5

Brachma xerophagn

Brachydontes emarginata

Brachytrypes achatinus

centosus

Braconidae

Branchiura

Brontes ..

Bufo fergusoni oa
melanostictus ..
stomaticus ..

Bulla (Haminea) crocata

Bullia vittata

¢ Bullidae

4 Busnrbldea -
'hlmalmcnsis ¥d

C

Cacopus systoma
Caenocoris marginatus,
Caenoptychus pulchellus
Calcabrina plicata
Calliobothriinae
Calliobothrium

eschrichtii
Calochromus melanurus
Calosoma orientale
Calotes
Canna .
T(.anonns nsumeu;ls

inopinus
(Cantharis rouxi
Canthecona furcellnta
Capionema pallasi
Capnoptera
Capritermes

X
Page | « Page
263, 270 | Carabidae . Sz NaR
503 | Carcinoma 3n 317, 318, 320
31, 140 | Cardanus sulcatus o 431
6o, 131 | Cardiacea va N 41200
.. 499 | Cardiidae ol 5200
.. 140 | Cardium (Fulvia) ntgamm 290
51 | Casnonidea brev wolhs 183
. 194 | Caspionema 536
. 30, Gf pallasi 550
61 | Cassia 499
336 | Catageus . 436, 437
483 pusilius .- 437, 526
S O Tinosus A% o AT
37, 75, 88 | Catapiestus Sl 308
75, 76 indicus  © 363, 364, 366
75, 16, 77. 80 | Catla buchnnx:;mu 31, 316 325
76, 70 | Catogenus rufus 355
73, h Catopsilia crocale o 495
76,77, 78, 132 | Ceci omyidae P 5807,
73, 70 Cephonodef. bylas 500
73. 11,| Cerambicidae S e
76, 79 | Cercaria . A 314, 316, 330
76, 80 | Cercopidae va 513, 516
218 | Ceria e 5 230, 253, 254
237 compacta ARy 1)
o' 286 ferux 233
186 eumenoides s 3]
367, 368 flavipennis T e
368 fruhstorferi .. 230
356 A4fulvescens 3 A 5
378 himalayensis .. 250
506 javana Loty
481 obscura vy 250
488 fornatifrons .. 252
488 triangulifera o 25X
492 trinotata 25t
325 Cer@n_ae 230
3356 | Cerioides .. 230
37 | Cerithiidae 290
38 | Cerogria basalis 181
37 flavicornis 181
207 nepalensis e i 1
290 i quadnmaaula\a o 18
207 Cestoda - g S v 3
46 | Cestodaria . 8 326, 328
40, 41 | Cestodes monogeneses & 3307
Cestoidoa monozon . 320
Chalcidae 8 492
Chalininae 173
Lhama . Q9
37 | Chamaeqyrphus mgnpe-z 256
510 | Charinides 437, 442, 522, 326. 329,
o 339 y : 530. 531
438 bengalensis 442, 451, 526 327,
35 | y 528, 531
333 | Charinus .. 437, 442, 46
333, 334 australianus R 4a
o 302 insularis 442
502 neocaledonicus | 442
38 sevchellarum .. Ve 442
. 499 | Charon 435- 430, 437, 446
51 annulipes e oo 440
i1 puslmlm nus ¥, .. 4406
503 cavernicola oo 444
310 grayi 440
368 | sarawakensis .. ve. 4413
488 | Charoutinae 434. 433+ 430, 526
400 | Chelonia 180, 347

a

'l - T e



$Chilkaia fimitatrix , .

Chilobrachys 266, :67~ 38:) 283v
284, 285, 280, 533
assamensis .. 284, 285
fimbriatus b vl 380
fumosus W 284, 283, 532
hardwickii G 283, 286
nitellinus . .o 256
stridulans = 286
Chilobrachys (** Mygale ) stridu-
lans oo S N s 532
Chilosia .. = 204, 234
apicalis o ve 204
grossa T 200, 207
thirticineta ., oY 204
javanensis 37 e 286
nigroaenes e 203
Tplumbiventris e 205
Chirixalus doriae o 2t 346
ftsimus o 345, 146
Chironomidae - SRl S0
Chironomus P 507, 508 |
ceylanicns A SR 0¥
fnscmtlpenms Ve 307
Chitra indica B 347
Chlorogomphinae 2 107
Chlorogomphus e 197
Choeridionini oo 371
Chondrilla 13, 469, 470, .;71, 472,
L 474y 477
distincta 437+ 470. 471
mixta g 437, 470, 471
nucula =T 457, 470, 471
Chondrillae 471, 474
Chondrosiidae 437, 470
Chonopeltis e RPN 1S
Chorinemus lysan .. 329
FChrysallida (Mormula) ecclesia 205
humilis : 294, 205
*humilis chitkacnsis vy 308
Tnadiensis 205, 296
Chrysidac R e 403
Chrysis fuscipennis . v+ 493
Chrysochlamys N s 234
tChrysogaster (Orthonenra) in-
dica AN =4 203
Chrysomelidae 3 S e 308
Chrysotoxinae s 240, 254
fChrysotoxum convexum 249
intermedium 236G
sexfasciatum e 258
Cibdela janthina " 5 40
Cicadidae .. e 514
Cicindela biramosa . . Y. .4 502
Cicindelidae e 501. 502
Cimbicidae i i 39
Cimex g5 e SO 4V
rotundatus . s13
Cimicidae ). o ey
Cirrhina latia 311, 313, 315, 316
mirgala - A k]
Cirrochroa bajadeta i 503
Cissites debeyi 503
testaceus 503
Cistelomorpha alte rnans . 188
andrewesi : v 187
traheata s 4 188
tCistelopsis aborensis R 187

Pagé '

201

°
o SN (g
A _
°
¢
X %
o
<
3 Page o °
tCistelopsis rufa slexd B TR
validicornis .. der 187
Cladius orientalis .. 5 33
Cladogunathinae 407
Cladognathus 25 407. 416
arrowi ore o 416 0 °
confucins . 416
girafia oy 7 T
Cladonotinae ) 36, 61, o
Cladonotus 1 56, 61
Immbcrtlanus 01, 62
latiramus A ol 62 o
pelops v 62
turrifer 62
Clavicornia . 536
Clementia annandalei 3 301
Cleridae .. 503 :
Clerodendron phlolmdn- 310
Clibanarius 5 28 ¢ o
longitarsis 23, 20, 27, 28
| & tolivaceus 28
padavensis 25, 27
| Cliona 1,2, 3, 5,9, 13, 15, 16, 21,
| 430. 464. 466, 469, 470,
471,472, 473+ 475
abyssorum e 5
tacustella 0 4 6, 18, 373
bacillifera R
fannulifera 47550, 9, 10, 12.
18, 477, 478
carpenteri 4, 5, 8,0, 457, 462
celata 4 5,6,7,86, 16,22
ensifera 4,6, 12, 13 .;60 471 A
477
gracilis 4
indica 4, 5,6
tkempi 457, 462, 463
lobata 460, 462, 463
margaritifera 4, 5.0 1
michelini 4, 5, 0, 462 S
millepunctata I 7 o b
mucronata 4, 0, 12, 13, 437
mz 163 477, 47‘*
mussae 4, 5.
orientalis 4, 6,13, 14 o
tera 4, 7+ 13, 16 i
purpurea o v 473 J ‘
quadrata A 3. 457, 462 ® 1
sceptrellifera 5, 471 ; “
steliifera 13, 470, 471
vastifica b 3.8, 0, 21, 22 }
o 462, 473, 477 |
velans 2% s § .
viridis 4, 6, 12, 13, 14, 16, 430,
: 403, 470, 471, 477
_wayrent 4y §,7, 462
Clionidae 53 |9, gs,, 402, 467, |73,
) ) 474, 475, 476, 477, 478
Clionapsis, . o I, 2
Cliothosa .. 2,3, 16521 22 1 ﬁ
seurati Yt - "\$
C'ubionidae <18 ,
Cocridae A i e {
Coclaenomenodering ';7:‘ ;
(.‘ocuohita. ¥ A—"M 1
| cavipes T = 20
| S COMPressus oYy e 20
rugosus - v 20 ‘



.

X1
‘
Page | | Page
Coenobita violascens .. ' .. 29 Criotettix obscurus .. 83, 132
Coleoptera ¢ -5 -+ 495 oculatus e AF 7
Collyris emarginata o s03 orientalis oy 83, 85
Colpocephalum flavescens o . 339 fpallidus 313 83, 85
miandrium .. s 1307 rugosus s 82, 84, 132
subpachygaster v 130 sagimatus .. A 93
* Comiboena biplagiata e #RGh spinilobus % 83, 85, 132
Conchacea 300, 481 r  subulatus e e 90
Gonorhinus rubmfmuatm ol ST tricarinatus .. 32, 85
Conosia irrorata £ o 508 | vidali ot 34, 89
Conothele birmanica . . 260 | Croce 3 0 «er 9402
Copepoda . e N—; 3-: ‘ filipennis o 454, 402
Loppatms 20, 461, 475, 470 ] Crossobothrium 73 332, 333
finvestigatrix .. 457, 460, 461, = Crossotarsus bonvouloiri N FTOR
474, 470, 478  Cryptostomata ;. ve s CI68
penetrans 457, 430, 400, 474 | Crytauchenieae o S5 202
Coppatias (Ilsgplmmn) [wm-lram 430 Ctenizinae s os 200
Coprinae .. . sor | Cubaris .. & S TSI,
, Coptosoma ¢ribraria 510 fgranulatus 143, 151
Coptotettix 60, 60, 104, 116, | m 120 fnacrum A 143, 150
aculeterminatis 101, 106, 132 | Tsolidulus A 143, 149
annandalei o 117, Iio't Cucnjidae A 333, 408
ianolobus <5 118, 121, 132 | Cuenjus clavipes e s (13
asperatus .. SR E coccinatus o <v. 355
capitatus . 116, 118 haematodes .. e S355
fconspersus .. 117, 119, 121 spartii o .o 336
ourtipennis .. .. 113  Culex vishoui 25 .. 308
fossulatus .. 116, 118 | Culicidae .. e SEoR
indicus o¥ 117, 120 ‘ TCumingia hlnduomm 307, 308
interruptus .. 117, 118, 119 | Curculionidae .o <. 504
latifrons 1% 106, 132 | {Cuspidaria annandalei 307, 308, 452
midlipennis .. .. to6 Cuspidariidae o 308, 482
parvulus o “ o116, 118 | Cybium guttatum .. .o 329
problematiea ., 100 regale % BT
fretrectus Ve 117,120  Cyclommatus tarandus 421
testaceus i 118, 121 | tCyclostrema (Tubiola) i innocens 296,
fumidus 3 X 100 200
Corbicula (Velorita) Gatpaneuﬂs 300 | Cyclostrematidae .. e 200
Lordyloihom lacustris .. 551 Cyprinodon variegatus LIRS
iteleggi .. .. 168 | Cyprinus carpio . 313, 324
Coreidae .. e 10 daniconius o S 213
* Coremiocnemis o .. 283 | Cypselus affinis o4 AN T
cunicularius .. o 5 33 Cyrena bengalensis - 4%
Corethwzlla inepta el 8 o Cymmdac 70 48
Corticium plicatum .. o 4;3 | Cyriopagus minax .. o) 29T
Corvultur albicollis . vl 139 [ paganus =gk 28y
Corvus corax S “ .. 139 | Cyriopagus ('* U(Io‘mws 'Y minde 533
 splendens 130 @ Cyrtophora i 513, 537
Corymorpha 354, 550, 502, 5(,4, 368 *  eiccatrosa 512, 313, 534. 338
nutans S > e |k citricola AR S5
palma X e 5087 feae )
Corynidae Fortle 38, 366 | Cyrtotrachelus longlpes $a AEOR
{Criorhina imitator .. 250, 237 | Cytherea miGctroides | a0
Criotettix .. . 58, 75, 82, 90 | ’
aequalis . 83, 87¢ . D
tannandalei . 84,87, 88, 132
tdohertyi ¢ .. #3, 86 Dactyella "o c. 470
cxsertus v 79,88, 132 Dactylispa spinosa .. 367, 379
extremius s %o | Dactylopius citri 4 AR SR
flavopictus .. 84, 88 | Dacus .. . 509
grandis B 84, 80 | Dalader acuticosta .- CER- 1)
fgravelyi 2a . 84, 87, 88 | Damarchus assamensis . 203
indicus Tl 83, 8% oatesii B < S il [
maximus A 24, 80 l Damon 435, 447, 448, 455
maximus extremus 84 variegatus . ool ANS
miliarius > A g2 | Dasy leurotettix curriel v, 133
montanus = 83, 8 | Deltonotus . 56, 01
noddosus A B - 82 gibbiceps oo oo o1

el an ke o e e
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Deltonotus subcullatus AT 61
tectiformis .. X 61
Dendrophagus 350
Dercitus plicata 458 |
plicalus s 458
simplex /33 438
Dermaptera : 485
Desmaciodonidae 437, 494
Diacamma e S 3
Di mima crassispiuin 311, 312
< 326, 328
Diapus furtives .. Cpe oY
quingquespinatus el Sl
Dibranchia A 306, 482 |
Dicladispa i e K 1, )
Dicoryne 552, $54, 336, 563, 567
conybearei A
Dictynidae 536
Dideoides ovata 210
Dilophotes s 25 rg0a
Dindymus sanguineus ¥t REI0
Diogenes -t 10204
avarus . 52 28
miles .o 43 28
Dioptoma adamsi .. o i
Diplatys gladiator .. oo 483
longisetosa ., ..o 483
nign'ccg:r S o 483
tDiplodonta barhampurensis  jor, 302
tsatparaensis .. 301,

Dipladonta (Felania) annandalei 303
chilkaensi

nusis et ey c303
ovalis 5 303
Diploposthe laevis .. et 338
Diplothele walshi .. 263, 533
Diplotheleae < a0
Diplurinae 4 ; 286
Diptera .. b Ty L807
Discotettix belzebuth AN & &
Disparoneura atkinsoni .. 388
caesia 7 388
centralis o .. 1388
gomphoides .. .+ 388
mterrupta A ..o 388
oculata E) ce 388
quadrimaculata 387, 388, 301
sit.. o v+ 388
tenax s .. 3%8
verticalis 2 iy 388

westermanni .. 388 |

Distolaca .. 372 |

Docophorus gonorhyx.lr.:hus oy 39

rostratus o'% 3 130
Dolops .. o v 388
Donacidae o5 .. 303
Donax pulchella s's . 303
Doreus 407, 408, 400, 422, 425

antaeus . 422, 423

brachycerus ., ey T

hopei s SNy L L)

laevidorsis 423

ratiocinativas | . 422

THZOSUS A M 42

suturalis 5 407

vicinus § 422

fyaksha N A
Dorylaea shombifolia Lt el
Dotona i 2, 15

Drosera .. o3
Dundubia intermerata

Dynastinae

Dyscliona .. o3¢

E

Fchinomyta ) e
Ectomocoris cordiger
Ectyoninae v
Embia major
Embioptera
Emesinae s
Emyda granosa %
Engystomatldne_ ;
{Ennurensis Thi-pidus
Entomostethus assamensis
hirticornis 4
laticarinatus ..
Entozoa .. ;
Ephydatia A
Epilampra o
Epipolasidac Als
Fpisphenus 0
indicus %
neelgherriensis
Epitonium hamatulac
Fresidae .. Ve
Brgatettix tarsalis .. o
+Eriozona himalayensis
Eristalinae Pt
Eristalis .. s
acneus .
arvorum
collaris i
cupreus o
externus
fenestratus
ferrugineuns
heterothrix
inscriptus
kobusi
kochi
lucilia
Iunatus
tnaculipennis
muscoides
nebulipennis
'neptunus
niger ‘s
nigroscutatus ..
nitidulus i
obliquns 4
ohscuritarsis
orientalis
posteriptus ..
quadrilineatis
quinguestriatus
resolutus o
saphirina
‘sepulchralis
simpliciceps
sinensis
solitus 2
splendens 5
suavissimus
*  taphicus
tenax

457, 439
<o 496
496, 497
495, 490
201, 294
s 54
sar 132
se 217
ver 228
201 9228, 231

by e 1ot
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Eristalis tenax campestris 228 = Eurymorphopus e e 58
tortuosa o ai- 1229 latilobus e i Q5
' tristriatus . .. 231 | BEurypon oo 15, 473
v Lristalomyia oo RO | Eurytrachelus 407, 408, 400, 424, 425
Erthesina fullo o e ier0| fulvonotatus .. oo 424
sErycinacea o v 208 parcellens .. L
Erycinidae 2 .. Fa208 | _ reichei S5 424, 420
* Fsox lugius o * 313, 324 #  rugosus Saleuas
Pthmostigmus pygomegas FRIETY: submolaris 424, 423
FEublemma - ST tityus W5 424, 425, 426
Eudendrinm ramosun 3 562 ftravancorica L USRS
Engavialidium 57, 05, 67, 87, 133, 134 Fuscorpius carpathicus 518
fangulatum AR 0, 13, 74 | Euspongilla ~ SR b )
birmanicum 69, 70, 71, 72, 73 | BEutermes lacustris .. 401
birmant ‘e e 73 MONoCeros £ 490
tdiscalis 66, 68, T S
5 fchinensis 68, 134 F
feae 69, 73 2
9 flavopictus 6o, 73 | Fethalia .. o e 40
Jrastation 3 o5, 132 | Ficus elas.a 5 503, 504
hastulatum .. I __ roxburghii SERT.
india N .o 67 | Piguius interruptus 5 %10
indicum % 68, 72, 73 scaritiformis ‘ 431
Fkempi 2 6o, 72 | Flabellifera . s 3ED
fmultidentatum 6%, 70, 132 Formgcndae - &A%
{saussurei 1 70, T4 Formicomus 3 e e
ugubinus i +512, 513 | Fossaridae e &2t
. araneus M .. /512 Fredcrgcclla sultana indica Sold 300
intrudanse e A Fulgoridae g R ¢
reticolus e St AR Y2 -
Bumastax RS 487 G
+ IBumegalodon blanchardi % 488
Eumenes conica b .. 493 | Galeodes indicus 0 332
®  dimidiatipennis . 403 | Galeommidae 593 200
Fumenidal g% P e Gasteracantha brevispina P A
Famerus .. s 201, 230 | Gasterodiscus hominis 316
faeneithorax .. 244 | Gasterosteus e .. 324
albifrons g .. 244 | Gastropoda o 289, 470
aurifrons > 230, 240 | Gavialidium ¥ 57, 74
flavicinctus .. SRR XA alligator ; y 74
2 tflavipes e A birmanicum .. 73
thalictiformis 241, 242 .cro_c.odllus 74
{halictoides eh oy | 243 philippinum 73, 74
¢ fnagrocerus .. .. 239 (Gehydrophila % 479
nepalensis 05 230, 240 | Geisha distinctissima N
nicobarensgis .. N ¥ 230 | Geniates .. o 500, 501
+ niveipes ot SE _'A30 impressicollis .. Mo, oL
.,  parallelus : 230 | Geoemyda indopeninsularis A 337
1tatus o var- 330 silvatica LR : 104
{pulcherrima . 243, 244 | o tricarinata R 194, 347
rufoscutellatus s RGN trijuga & 101, 102
fsexvittatus e 2% 1 24854 triju a coronata 102, 103
splendens 239, 240, 244 | trijuja edeniana 192, 347
IHuparatettix e 60, 124, 127 | *trijuga plumbea e 102
corpulentus 125, 126, 132 ’ trijuga madraspatana 192, 193
crassipes La 530 tr_t({ugn thermalis 192, 104
interruptus’ .. 132 | Geophilidae e . 336
nodulosus 127, 120 | Gignotettix 56, 62
parvis 7 5% 120 ’ burri 5 G2
rsonatus 124, 125, 132, 130 | Glugea hombycis b S S VT
*personatus birmanicus 124, , | Gnapholoryx velutinus v A0
132  Gonatodes gracilis O G
. personatus longicornis ¥132 | wynadensis S Wl
priosus A s 129 | thireticulatus e 34R
tenuis A 125, 126, 132 | Gongylus gongylodes 3 1486
variabilis ] 5% 125, 126, 132 Goniodes bicuspidatus L 130
Eupatorus hardwickei .. 498  Gonionemus 557, 360, 561, 362, 563
Furycnema herculanea 486 murbachii 552, 560, 568
.
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(ionophora s 8373
bengalensis 307, 373
haemorrhoidalis 367, 373
haemorrhoidalis niasensis 373
haemorrhoidalis wundulata 373
(Gonophorini 3 372
Gorgyrella L 260
Graptomyza atripes ., 120
brevirostris 226
cornuta > 256
flavipes AN T/
Jacobsoni SN2
longicortiis ce 237
longirostris 2 226
punctata 226
ftinctovittata <, 237
trilineata N2,
Graptomyza ventralis Sty 5240
ventralis nigripes 226
Gryllacris aequalis 487
Gryllidae .. A . 488
Gymnogonos 4.3 530
Gyrocotyle 328
H
Haleremita 349, 357, 300, 361, 563
cumulans 3 300, 561, 563
Haliaster indicus o0 S LT )
Haploclastus 7 ian 298
cervinus 3 279
tkayi 218, 279
nilgirinus 279
Harmatelia bilinea .. - :.o-
Harmochirus . 39.4, 395
albi-barbis 304, 395
brachiatus 304, 395
Tlloydii 394, 305
malaccensis 394, 393
Harpactor charsonesus T At
flavus el 81T
Harpodon nehereus 311, 329
Hectarthrum S M08
Hedotettix 60, 121
abiorius ‘o TRy
attenuatus o 122, 123, 132
castatus . P2ty 123,132
ferictitergus 121, 122
diminutics RSk A
festivus o STy b X
gracilis 120, 121, 123, 124, 132
tgrossus 122,124
punctatus o 122
Helicomitus dicax e 492
Heligmomerus 200, 261, 262
Heliocopris buu:phalm oY
monhotus s 301
Helophilus ulrw'lgaster 231,
fulvus Z 23i
niveiceps : 231
qua(lnvtttntuq 231
scutatus 231
vestitus 231 |
fHemichroa major e 33
iHemiporeellio 143, 146
fearinatus 2 143, 145
thispidus 143, 146
Hemipters ok 3 /500

Page

Hemisodorcas 407, 408, 409, 421, 424
fulvonotatus .. 407
nepalensis 407, 421
suturalis e 32

Henicocephalidac 310

Henicocephalus 511

+ basalis 510
telescopicus 510

Aderennia ornatissima 337

Heterocera & s0b

Heterochthes andamanensis e 416

Heterocordyle 567

Heterometrus phipsoni o 318

Heterophrictus 266, 269, 273

Heteropoda thoracica e
venatoria o 339

Heterostephanus 336
annulicornis . v. 537

Hexarthrius N 409, 14
davisoni 414
forsteri » |o:), 414
tmniszechi o <y

X parryi e NAT4

{Hexocera a3, 133
dentifer 3 b1k 134
hexodon 34 133, 134

Tsexspicata : AT
| Hibiscus co 490

Hierodula bipapilla 486

Hindoloides . 810
indicans 515, 316

Hispa .. 3744,379, 381
urm..\'r.rns 379, 3%
arigera 367, 379, 280
alra ‘ 4 374, 375
eyanipennis 379, 380
arinecen K 18]
saltatrix 379

Hispella o :;7;‘
andrewesi 367, 375, 376
atra e 378
brachycera 373 ¢
ceylonica e 375
ramosa ;ﬁ,, (, 3+ 376
stygia 367, 375

H:tpe-lluzm 2 ! Z3

lhspumc 367, 368, 378, 3;:,

Hispini . s &

Hispopria : . 368

Holocentrum rubmm 311, 330

Holostomun cuticula ae: 313

Homalattus m;. 403

Homodes fulva 5006

Homoptera S 1

Foubara (Otis) macquccm . 139

Huechys anguinea ¥

Huphina rembra o4 503

$Hyboclla 53 30, 104, 118
acuteterminata 105, 106

tangulifrons 103, 108
feonioptica 100, 109
dilatata, 103, 169
Tatifrons 104, 107
nullipennis 105, 106
tobesa 105, 107, 109, 136
problematica 100, 102
ftentata 104, 105, 106
tumida 5 105, 166
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Hybotettix Ve .. 132 | Isyndus pilosipes 311
Hydra 349, 508, 333, 557, 558, | Ixalus travancoricus 37
559, 563, 563, 566
fusca .. 347, 558, 568
oligactis 167, 349 | J
2 orientalis 4 207 | , o
vulgaris orientalis 340 | Janides bochus S SN0
Hydractinia - .. . 362 Jastidae .. > S22 P31
Hydridae 337, 358, 501, 363, 566 Javeta pallida 367, 372
Hydrobiidae -G R Jermakia .. 3 a6
Hydroidae X .. 366
Hydrozoa % 167, 547, 362 K
Hyliota - st q50
Hylotoma albocineta 41 | Kallima inachus = .. 05
imperialis 40 | $Kellya chilkaensis 298, 290
microcephala 41 fmahosaensis 298, 200
sifiensis 41
Hymenolepididae .. 334
“Hymenolepis breviannulata 334 L
Hymenoptera s 492 |
H;:menogns bicornis 4%6 - Labeo rohita 311, 310, 323, 324, 325
Hypoctonus oatesi 523 | Labidu;a.g_engalcnsis <. 485
Hypolophus AR Y ) lividipes 43§
sephen 331, 333, 335 | riparia o .. 485
Hypolytus 857, 563 Labochirus . .e 320, 8521
murbachii 305 proboscideus 519, 520, 522, 523
peregrinus 542, 357 Lacmobothrium titan O 140
, Laemophloeus ater 336
o imaculatus 3356
| ‘ tlematidis .. Sy
_ denticulatus 357
Ichneumdnidae o . 492 dufouri 357
Ichthyophis glutinosus tricolor . 346 | ferugineus 357
monochrous 347 hypobori 357
Idiocerus . 316 ‘ juniperi 5 337
1diopeae A< 260 monilis 3 357
Idiops 200, 261 testaceus 357
Fhiharicus 261 Ingerstrocmia L. 499
constructor A RSO ' Lagria concolor 179, 180, 181
{Indatettix Ho, 127 {foveifrons S s o]
e teallosus 128, 130 *foveifrons sumatrana 50 180 |
crassipes 129, 130, 132 | hirticollis 179
*crassipes var. A, afi 129, 1 fnigrita 180
*craseipes var. B, hybridus 120, ruficollis 179
; 31, 132 ventralis i e 179
crassipes var. C. bengalen- Lagriidae .. ek . 179
v sis 129, 131 | Lagriocera cavicoriis S ¢
interruptus 128, 130, 132 | Lamellibranchiata v 4%
interruptus var. A, afi. 128, 130 | Lamellicornia 495, 498, 318
*interruptus var. B. lobulo- Damellitettix 39, 103
sus - 125, 130 acutus e L T03
interruptus var. C! 128, 130 fletcheri s b %
nodulosus 127, 129, 132 pluricarinatus S e ()
parvus 2% 127, 120, 132,| Lampra .. ¢ 350
Inopeplus praeustus ., 330 | Lamprophorus tenebrosus 302
Insecta 484 | Lampyridae 3 o 360
Iphthimus italicus’ 360 | Lapindus emarginatus 494
Ipomoea . v 310 | Lates calcarifer 311, 32t
tIravadia princeps 5 480 | Lathropus sepicola ..o 357
Ischnocoleae 263, 260, 267, 268, 209, Laxosuberites aquaedulcioris .. 473
[ 270, 273, 533 Locustidae oy o 487
Ischnocolus SO 7T 367 | Leumuriana apicalis o SI4
brevipes Y 67, 2068, 282 | Lepidoprera o 305, 300
ornatus 267, 208 | Leptaulax bicolor .. <55 ROl
subarmatus .. 282 | Leucophaea surinamensis: 488
Isis 12, 13 | Leucothyreus trochanfericus 301
Isopoda 143 | Libellulinae ‘i a. 337
Isoptera 400 | Limosina equitans 00

.
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leul“r:tn‘:::ll}ccauus Pase P
icaud
}‘§°8Wllus bimacul:t i 5:: Mau".l)hagu' Page
¥ pcluil.ls nnﬁ|°g“s us 288 ::allota r“ﬁpE\‘ - ‘gg L ]
. lon antid B
Liphistiidae ¢ 139 ac .. 232
L!phisﬁ::c e 139 Margaritifera 486
?ll‘.iope 4 : 260 Margel‘("lﬂgaris 5,8
& sl B
. kempi pilosa z ;5; v E si 357
{::,hopidu & 91, < :CIckelii 503 ,
aeus su e 202 M ek ostoma o 503
Lohita m"&’};““s R, oo .\[22;” A 558, 563
Lonchodinae ' ‘503 rredia 3 <. 4B7
Lophopinae 5 e 310 convergens 59, 96, 97, 104
Lophopus jheringi . X 4 ‘&ns‘ul“t“ 08, 101
Toxd lendenfeldy 16 163 | T ‘l:b“’ ! 99, 102
woxilobus 163’ 168 | ghumtiana 98, 101
acutus 3, 167 | inequalis 98, 100, 132
assamu: 58, 90 ‘“-‘i}llaris 97, 99
haheocii 90, 91 l ]ah_(.‘cps g9, 102
tparvispin v 90 latifrons 98, 102
rUZOSUS i "X 90 5 lativertex 99, 102
Tstriatus 90, o1 | lugubris 98, 100
Fik n;liubulatus B i 2 ,f°P‘1t§1a1m'\ca f)g. 132
omirski e 01 oxa 09, 102
Lucanidac 5 ; o sculpta o, 101
canus 407, 408, 4 73 imensis y 100
cantori bt '.4-09- 497 Mccoggglaensjs 98, 100
Inminffex 408, 410 s MeSach'la clongata 97, 99
lunifer 19, 411 | 3 ile disjuncta 487
igaes 411, 40 41 cg”gi:gy - i 494
smithi Zr 413 rocephalus 231
villosus ::;' ":1:’ 413 ‘fl“’}'SOpypguﬁ Y 231
T westermanni ’ 4[;. 413 ‘-"038\15' A 231
ycastris cornutu 41 gresd Seter e 2%
e Bd | it o
1da ver. 31
?}'cus e (358, 361, 362 | Atefa ,7—?nalis sits Ve on
Lycus (Lyco: . 4352539 : nitis ismen 231
Lygacidaz stomus) melanurus .360' 361 "[dauostou_m ¥ +- 505
Lyg?clls equestris a L n.mb; um 207, 200
Lygistopterns X 510 :'lmg}l atum =207
I:yo“ﬁia samalinsul ‘e e 510 ,'“bl.um . 200
Lyonsiidae ae. 362 emiptora o) 207
Lyroguathus 379 Tellin m 209, 210
crptalis 2‘83 209 ~notatum i‘-'?; 208
8 4-10 R0 22
Lyropll:t:.lug:ax o 233 Oﬁe':::.;Lm gedehensis L) .»’;';,
. oo 28 scala 207, 208
anrantiacs 300, 361" 4 tlare 7y 208
blguttatu’s“ e . : .3.’ 302 Mclﬂahu nivittatun’ i 207
338, 361, 362 388 | Melithyeptus g 208,4200
’ 363 ;‘:’/:'f‘:ls "5“"(‘.[".5' Sdl
Melli e, uinea 212
A\lnCﬂrnnga P“St 1 M lhp‘;’i‘g 'ndn’ennis 212
Machaerota Ay e s P Meloidae e . ‘f?f
AR 3 i .
Macognp anitiae d 515 | Mes minax s 281
Macri aagubcn: acalum 515,516 4ﬂ!a:rl;’l}?:$l(‘ac . 280, 281
g2 <o 482 Us curvi, 5 514, 515
ts;"fuh; alohita ;;’3 » 309 Meuop?:i“dficusp"s i o 306
ers : 5
Macralittus Tobasd 168, ;(g » 369 o ot gﬁ:nnphacum 366
Macrothele vid s 399, 370 | Meretrix a’m o
Macrothelese 495 cista 139
Mactridae L 286 ::‘vofphimf 300
Malacodermidae i nlerodo;:": S
Malleus & 305 | Meroe seri rnatus 300
8. ¢ « 502 | Wleto seripta . 232
9, 21, 22, 473 podou(“s 300
: asterisous 417
410

0
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Metopodontus biplagiatus 419, 420, 421 | Mygalomorphae 5 257, 266, 287
*biplagiatus indicus .. 420 | Myiolepta .. o el d 23
biplagiatus nigripes S0 thimalayana .. . 233
calcaratus 37 .. 419 | Myriapoda.. S Vor S X7
cinnamomeus .. .. 417 | Myriothela 536, 364, 560, 567
B foveatus . 417, 418 cocksii 554, 560, 363, 564
*foveatus birmanicus 411, 418 hrygia . 360, 563, 564, 568
foyeatus voultoni 417, 418 | Mytiothelinae ) e 60
o impressus A .. 419 | tMyrmarachne incertus 396, 307
jenkinsi 3 e Y410 thimalayensis .. , 402
maclellandi 410, 410 lactus 308, 399, 401, 402
occipitalis o 410, 420 *laetus flavus .. .. 399
poultoni 2 S b A N1 manducator . 401, 402, 403
suturalis 5 419 tpaivac o Sah o3
wentzel-heckmannae 410 plataleoides .. 306, 397
Metrodorinae o 38, 03 praelonga 3 Sl 05
Microciona pusilla .. .o 466 providens X e 17300
Microdon annandalei b 2258 frammunni e 400, 402, 404
° fulvipes T tsatarensis 105 5% a0,
fuscus R T tristis - 397, 399
grageti Joi 288 funiseriatus E e 02
indicus .. 235 | Mytilacea .. S 207, 481
limbinervis . 233 | Mytilidae .. o 207, 481
novae-guineae ., a OACE Mytilus smaragdinus .. - 297
odyneroides . . 2235 | Myxobolidae o et 1313
simplicicornis ,, .. azz | Myxobolus +%s 312, 313
stilboides o 255 cyprini o o T 383
sumatranus .. 236 pleifieri 5 ot k)
funicolor . .. .. 233 | Myx~osporidia o 312, 313
triciufctus i ; 353 #
vespiformis® . e 11
M icrmlongnac ve s "2: 2 N
Microhydra % ii2 | Nabis capsiformis .. 311
Micrahyla Y SR '13 Naia bungarus > SN 140
ornats 31, 33, 34 | Nala lividipes e s N840
’ rubra Fors 31, 32, 33, 34 | Nassa denegabilis o5 200, 479
Milesia balteata % R gl ffossae . se 479
doriae voi 248l | orissaensis e M 200, 479
ferruginosa : 247, 248 orissaensis ennurensis TN
gigas e Foa 548 marratti e ve 290
himalayensis .. b a8 _ sistroidea o e 200
macularis o 7348 Nasaldac e A 200, 479
fsexmaculata .. 248 | Natica maculosa .. SRR\
° sifaulans \ LY 256 ) _mamclueus:s 294
variegata A 248 N ntlc.ld_nc .o s o 204
Milesinae .. o . 23f 2 Nausibius dentatus .. o 338
Milvug melanotis g5 .. 130 | Naxa textilis hugeli .. o NS
Mixpgaster vespiformi¥ 236 | Neaera A R S 308
Modiola undulata e .o %208 Nematura . . 0 ve o 262
_undulata crassicostata .. 208 Nemesiellus e g T E0S
Moerisia .. 336, 539, 560, 363, 566 | NemOpsIs .. R e . 1587
lyonsi L3’ 550, 568 -f.\'cmos‘tim ceylanica v 183
Molpastes burmanicus =5 331 thirta * X 2182
Monaxonellida 157 LF-O terminata s A 183
Monocaulus S 71 (36 | Neochilobrachys oy 282, 283
Monochirus £ ... 378 brevipes iR ... 283
fsthulacundus- ., 167, 373 subarmatus .. 282, 283
Monohispa . % 370 | Neolucanus castanopterus 314
Monosoma i 12 lama Nl 414
Monostegia 42 marginatus .. 414
IMonostegidea At 42 parryi S 4T
fleucomelaena A ' 4; Neomelicharia furtiva 314
nigriceps e Lo 23 Neostromboceros coerul®iceps .. 49
Monostomum foliaceism S 398 fsimilaris - 49
Muscidae .. X 200 trifoveatus 2 o5 40
Mutillidae .. .. 493 | Nepenthes ! ov 508
Ayacea .. 3o | Nephila maculata 336, 337
Mygale fasciata os 333 Nephotettix apicalis .. e 316

5




Nephotettix bipunctatus
Nepita conferta oo
Nepins .. i
Neritidae .. e
.Neritina souverbiana .,
tNesoselandria rufiventris

Neuroptera ..
Nezara viridula aa
Nigidius .. oo
birmanicus 35
fdawnac A
distinctus
clongatus
thimalayac X
impressicollis ..
obesus o
oxyotus S5
vagatus .
Nilus o o8
Nirmus rufus 5
Nitzschia minor e
Nomotettix compressus
tartarus - s
Notanatolica vivipara
Nuria danrica e
danrica grahami
Nyroca ferina /S

o}

()chromyia jejuna

Odonata .. o

Odontolabinae e

Odontolabis -
acratus s
burmeisteri

Lt carinatus &
cuvera i
delesserti 29
latipennis =3
siva .

Odontotermes

Odostomia chilkaensis
Odynerus punctum .
Oecophylla smaragdinea

Olea fragrans
Oligotoina michaeli
saundersi
Oliva &%
Omothymus schmedtel
Oncocephala quadrilobntn
Oncocephalini :
Ophideres fullonica
Ophiocephalus gachua
marulius
striatus s
Opisthobranchia
Ornithoctoneae -
Ornithoctonus o
Orogomphus s
atkinsoni
dyvak ¢
speciosus
splendidus
Orphnoecus
Orisnome marmdérea
Orthoptera

o o
% ‘
® L
Xvil o
v
o
Page Page »
.. 516 | Ortfiopterd saltatoria Sebid
+» 500 | Oryctes rhinoceros .. * .+ 498
w372 | Ostrea S0 e 5, 8,473
206, 480 | cuculata 3 % 15
L A00 imbricata 9 S5 13
48 | viriginiana 5 oo 4062
.. 491 | Oxyphyllum i 36, 61
0310 | pennatum e ot 61,
427 | Oxyrhachys tarandus * RES ST
e 430" |
427, 430, 497 P
430, 497 2 v
410 Pachastrellidae s 457, 438
.. 429  Pachyidiops ot sy 1200
430, 497 ~ Pachylomereae . o 260
428, 420  Pachylophus adjacens . 486
.. 430 Pachyprotasis versicolor o 46
~ 410 Paguridae e 23
g 334 Pampsilota .o 41, 42
28 T30 Tnigriceps < 2
' ago sinensis 74 41 42
.. 133  Papilio polytes X 503
135 Papilioninac 20 4Ry
.. 492 Parabuthus Lapensls 0 PS8
311, 315 Hosomy, - 518
311, 315 Paracopium cingalense AR (o)
331, 334 Paragus .. " o 201
atratus e . 202
indica ¥ w i 2or
politus ™ 201
e 5001 rufiventris o+ 201
0, 401 | serratus s 201
407 | Parallelodontes . 287
415 | Paramelania v 202
416 | fParapodangia & e 183
410, 415 | Parastatis indica - 43
416 | Parata alexis e .. 303
.. 415 | Parataenia elongatus st 333
b | IS medusia 5. ¥ 8113
.. 416 | Paratettix .. 00, 87, 103, 111
415 falatus ~G 12, 113
PR curtipennis 112, 113, 194
. ' 206 hirsutus 111, 112, 113
493 indicom . 133
306, 397, interruptus o o 130
4035, 538 tlatipennis 3 11, 113
3060 metidionalis ., 135
489 personatus . oo
ce C 400 frotundatus ., Y T, "2
o 8 semthirsutus ., 111, 113, 114
S0 THOE similis o SO
367, 372 singularis s 133
RSl texanus 136
200 toltecus o136
a4 330 variabilis 86, 87, 120
b 330 variegatis (BF1
.. 330,| Paravaspis ubdommahs 404
.. 297 | Pardosa .. o 534, 539
267, 268, 280 | Padsalidac e 259, 495
.. 2% | Passalus cornutus «v 4906
.o 197 | Paussidae 44 502
o7, 198, 199 | Pectinatella 164
to7, 198 | Pectinibranchiata : - 479
197, 108, 196 | Fectispongilla < 171, 173, 175
"o 197 aurea 170, 174, 175+ 177
283 aurea subspinosa 30 177
e A EST Tstellifera 174, 175, 177, 178
53, 485, 488 subspinosa 171, 175, 170, 1727, 178

"
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¢
Page | Page
Pediacus dermestoides ¢ .."% 3357  Phyllobothrium lactuca N LR
Pedxpalp: Ay ¢ 433, 519, 527 minutum. s g aaae
Pelagohydra nurab:hs sie | 5508 pammicrum 331, 332
Pelecypoda . S 2oz thridax : ST
Pennaridae s i RSO thvsanoceplmlnm SalNa32
Ecmalobus barbatus .. 496, 49, Physorhynchus » 517, 318
entatomidac e ae linnaei A S ESEY
Perca fluviatilis I ¢ 31 3, 3.1 Phgtomyia 3% JeNasy
Periplaneta américana 485 | Pierinae .. 18 U,
australasiac .. 485 | Pinus longifolia i e SOZ
Periscyphis X Pipizella indica o Ve 2201
tgigas 143. 133 frufiventris 2 Vsl k202
fl‘ctrwoln csculpturata Lo s301 .letes affinis A AR o ¢
Petricolidae ¥ st izt arcuatus ¢ 2 SIS 1Y
Petrosia teslu(lmnrn =n 16 Placuna .. ¢ e i
Péus e o 45,40 Platisus integricollis .. o L350
privus g RS 45 | Platychirus albimanus S5 0.
Phalangiom remlumn. g AR7 manicatus A 200
Jhalocrocorax ]nvumcus vl 9334 *manicatus hxmala}eusm aisi = 200
Phasmidae 485, 486 | Platypria digitata 2 iz o8y
Phidodonta e Joor =378 echidna 367, 380
Philoscia .. = va lg erinaceus : 367, 381
ftenuissima h 143, 1 hystrix 3% 367, 351
Phlebotomus minutus .. 507 | Platyprosopus 408, 400, 426
Phlogiellus R A% titanus d SREC )
Phlogiodes 266, 269 ;' 271, 274, 278 titanus wstcrmaum LT
robustus %4 S Platypus biformis .. So0 804
validus e .. 260 | Platysticta A wh o AeK
Pholcidae .. & o530 aplcalns o va 387
Pholcus .. i SSUNEA digna Y SNiB37
Phoridae .. : e 500 greent 30 el dus
thnmm,mnrgmclla 514 hilaris e 387, 330
Phrynichinae 434 415 447 maculata o 387, 388
Phrynichosarax 430, 437, 441, 442 | 1 *maculata deccancnsis .. 388
fhuxtani 437, 438, 439, 440, | montana o o+ ;g8Y
441, 442 quadrata = os  WANS
+cochinensis 433, 430, 437, 938, tropica 2 i A%
439, a(’) Plautia imbriata o5 . 510
tjavensis o 437, Plesiophrictus 266, 268, 269 270,
ramosus 437, 440, 441 271, 273, 274, 279
singapurae 433, 437, 440 | thhori Xy 277
Phrynichus 447, 455, 521, 522, 5265 | collinus & & 269
528, 329, 530, 537 * fabrei A e 2200
. bacillifer it 448, 453 millardi s W Aazs
ceyldnicns 447, 448, 449, 450, milleti . P N 2
431, 452, 453, 4344 526, Traja Ve 276, :;7
§27, 538, 530, 531 tsatarensis 272, %93, 274
fee vlonicus gmcﬂxbrachlatus 449, sericens e e 1200
430, 451, 452, 527, 531 | Y tenuipes 274,376
ceylonicus pusilius 449, 4,0, 431, {eumnus brachvpbyllm 400, 497
432, 336, 327, 528, 530, | Ploiariola polita % MR I 3
. 331, 332 | Plumatella 3 164, 165, 168
deflersi N 447, 448, i;i ‘ emarginata . Ko Ly
¢ tgranulosus 5x 449, ‘ punctam o Tl T
Jayakari 448, 453" *punctata longigemmis 1066, 168
lunatus 447, 449 | tanganyikae bombayensis.. 168
nigrimanus « 44, , 448, 433, 434,  Plumatellinae : 163, 165
520, 327, 331 Podalirius pulch»rr{ma S -4
phipsoni 448, 449, 454  Podispa .. i - 379
pustilus : 448, 431 | Poecilosoma nigrice ps S 43
reniformis .;4, , 449, 4585, 520 = Poccilotettiv g:bburp& . i3 o,
scaber : « 447, 454 Poecilotheria 8 266, 280, 533
scullyi oo 448, 454 miranda % So. B80
Phrynus australianus . . RN rega]ls R 380
Phylactolaemata o Sou . 203 striata 13 Su 533
Phyllium scythc a5 485 | Poecilotherieae ¥4 266, 268, 280
Phyllobothrium 331, u_, 332 | Polistes hebraens 7L 403, 494
blakei i - 333, Polypodium v R



XX = e
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Page S > l’agro
Polyzoa .. 163, 167 | Rhabderemia 466, 474, 475
Pomatomus saltatrix . Racd 3t indica . 1400
Pompiliidae o ., /403 tprolifera 4,7, 464. 474, 475, 477
Pompilius cornutus .. 5 496 pusilla s 466, 474
Porcellio .. o 143, 144 | Rhacopborus maculatus 2 31
immsi PR ¥ 1) malabaricus . oo 149
Porcellionides b 143 pleurostictus .. 349, 350
Porifera .. Le 3F 9 |, Rhadinosa b o328
Pornothemis 337 tgirija Ve 367, 817
Potamides ('l'clcsmpmm) fuscum 201 tlaghu ' L 367, 376
Potamides (Tympanotonos) fluvia- Rhingia binotata 5 ve 220
tilis .. 4 S 200 sexmaculata ., S 226
Potamogeton x A 16; | Rhbinobaccha gracilis 225
pectinatus 2%, 349 | Rhopalocera 3 s 303
Poter'cn neptumni o 15 | Rhyssa .. e oy 493
patera - 9 15 | Rissoidae .. o 5 430
Potua s a 36, 62 | Rocinella .. A w322
Tsabulosa s 62 flatis o 321
1Prionispa himalayensis 36, , 371 | Rutelinae .. 56 498, 490 S0a
Prlsmognathus subnitens s L2t
Proculus goryi e 06,
Ptosobratfcl:?a X 4 ‘3‘% S
Prosobranchiata - 479 | Saccobranchus fossilus os 330
Prosopocoelus S .. 420 | Saidjahus.. b3 i 198
approximatus . .+ 420 | Salius sycophanta .. s 493
buddha s 410, 420 | Salmo frontinalis s oo 8
bulbosus AF 7o, (1o irideus < 3r1, 317, 318
oweni o & 5 20 salar % % Bk B4
parryi 5% G ) trutta e 324
wimberleyi .. .+ 421 | Salmonidae . 319
Prostominia convexiuscula s 357 | Salticidae ., Lk e Jo4
Prostomis mandibularis o 355 | Salticusimbellis e é .. 404
Protohydra o 557, 563, 565 luridus o el 403
Protoneura a4 38y manducator .. oo @403
Protosticta s 3T plataleoides .. e .. 396
fearmichaeli 387, 388, 390 | Salurnis margmcllns 0 AR R L P
Tgravelyi 388, 389, 391 , Salvelinus frontinalis T
Protozoa .. .o o 312 | Samus simplex . .o 438
TPsammobia mahosaensis 303, 304 | Sarax . 433, 416 440, 441, 442
Psammobiidae A % 303 bmchydqctvhm St 1§
Psechridae 25 5 34 javensis as 43
Psechrus alticeps .. A sarawakensis | . 40, 441
singaporensis .. 5 534 sarawakensis singaporac .. 440
Pseudoglomeris flavicornis e 483 | singapurae 22 i 33
Pseudolucanus atratus . 4. 1 fwilleyi % eeo 441
Pseudophiloscia Zy .. 14% | Sason cinctipes 3 263, 533
TPsilota cyanea e .. 202 | Sasoneae .. 7 .0 205
Psocoptera Y e AT Snwumhns s . 203
Psychodidae .o 307 ' - tarthrapophysis o 208
Pulchriphyllium crarifolium seant ok | sulivani o <o 203
Pulmonata % .+ 479 | Sathrophyllia rugosn A s a8y
Purpura .. .. #, 235 | Saturniidae . e 506
Pyramidella (Mormuln) i 204 | Saussurella 3 G0, 131
Pyramidellidac 2 £ %ony | brunneri 2z STl L
Pyrrhocoridae H G, 510 | corntla i .a 137
Pyrula rappa e s 7 curticornu vz ST
decurva s A
R + indica o v 131
TR Scalariidae A (!
Ramcia inepta .. 508 | Scalidognathus radialis S 1 aGs
Rana .y .a .+ 349 | Scazabus plicata = o 479
aurantiaca A7 & 37 | Scelimena * Ve 57, 04, 67, 71
breviceps Y 31, 14, 36 gavialis 5 6y, 66, 132
cyanophlyctis ., 37 harpago IO 6,_ 66, 132
trigrina Vi i 306 hexodon 3 . ! “
Rasbora daniconius ., 311, 312, ;.g 3 idia X ‘e 7=
Rcduviidnc 5 ::l I log;uu' N .o His
Reptilia .. 5 140 W producta 5 66, 71, 132
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3 Page | Pag.
Scelimena sanguinulenta i A% 64 | Spodotettix flethcheri o 95
Fspinata & 05, 68, 132 rovertex o SO
uncinata ok 63, 67 Spano enus tigris Ao Rk 5530
Scelimeninae 56, 63 | Spathidicerus thomsoni o G504
Sceliphron coromnndchcum .. 493 | Sphaerophoria . 201, 212, 214
) intrudens o % 493 aegypiius s e RSIR
violaceum i vie ' ‘403 bengalensis s 212, 21 3
Scelymena alligator .. 3 74 flavoabdominalis 213, 21
gavialis e 56 ’ indianus 55 e zr'
nodosa i 66 indiana Jor SRR TS
Schizomidae (Tartnrulcs) eia A993 javana 212, 213, 214, 217
Schizomus £ 383, 524 javana medanensis Svrii 2256
crassumldatuu 383, 384, 385, longi ornis % R ¢ )
523, 524, 525 menthrastri .. vel 210
greeni Fic .. 386 nigritarsis 213, 214, 216
modestus T <a i 25383 obscuricornis .. TR 50
peradeniyensis R scriptus 2 213, 215
suboculatus .. TN A scutellaris zu 213, 214, 217
vittatus 386, 324 splandcns 3 3 212
T\thizonms (Trithy rem) buxtoni 384, taeniala 3 2! 3, 216
85, 386 viridaenen 2 12, 214, 216
greeni e .« :386 §phegxdae 3 .o 403
lunatus 3 .. 523 | Sphegina .. A 223, 220
modestus poN . 386 Tasciiformis o Hosr ety
peradeniyensis e T thispinosa 5 5. 223
fperplexus e 383. 384 clunipes -~ AR L
vittatus o 386, 323 macropoda s “Si 220
TScintilla chilkaensis .. Seh S000 ftenuis s Vel 2223
Scleropactes - oe 148 ftricoloripes .. B )
Scolopendridae - B tristriata v 323
Scolytidae B S35 503, 504 | Spheginobaccha macropodn BT
Scops .. N e+ 139 | Sphernllioninae $ SEeTds
Scorpionidea oo .. 518 | Spherillo .. co e CI48
Scotophilus kuhli o .. 5t3 | Sphex lobatus e 493
Scrobiculariidae e .. 308 umbrosus R R L e
Scutigera decipiens .. «+ 5t7 | Spongia patera o it 15
Scutigerella B 524, 525 Spongilla .. % 171,173
Selandriinae z 3 alba 3 SR
Selenocosmia ~52, 283, 284. 285, biseriata 2% Sar %128
286, 287 botryoides o 173, 175
- albostriata e 281 carteri o 167, 507
himalayana .. 284, 283 , crateriformis .. 173,177
javanus % w988 hemephydatia . . 172,173
selenochsmicae 266, 267, 268, 282, 283 locustris reticulata v 67
Selenostholus it o 283 sansibarica § 172, 173
Selenotypus s . ..* 283 | Spongillidae o RS &
Senogaster lutescens .. 238, 230 | Spongillinae o  Y71,173
Septaria crepidularia |, iR Spongiobothrinm ¥ 332, 333
deprcssa .. * 480 | Spimgosorites = 460, 467,
Sericomyia eristaloides .. 246 | Sporoza .. T L)
Serinetha abdominalis .. s1o | fStandella annandalei 305, 306
augur < b .. 510 | Stauridium o 557
Silvanus advena 2 .. 357 | Stegodyphu$ "'506, 534, 535, 536
*  sexdemtatus .. o 358 sarasinorum 306, 533, 534, 536
surinamensis .. .. 357 | Stelletta vestigium .. 457, 459, 473
unidentatus .. .. 358 | Stellettidae . 457, 4359
+Sinodia jukes-browniana .. 481 | Stenopelmatinae . s 488
Slphocoryne nymphac o e 349 Stenothym chilkacnsis R -
Sirex xmpernhs ds - 39 minima et s "92
Siricoidea .. o% 2% 39 Fobesula o 2971,
Sisyra . . vs & 401 orissaensis 90 3
Solariella satpamc nsis e ftrigona ‘4 201, 3
fSolen annandalei |, .° 304, 705 | Stilbum splendidum . 3
tkempi 5 .. 305 | Stoeba Ao A 439, 47;
truncatus I 210 ol plicata % 458, 450, 472
Solenidae .. s S 308 plicata simplex 457, 450, 474
Solifugae .. s et simplex 8 458, 471
Spodotettix 5 58, 0g | Stolella himalayaua .. T )
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Puge
Stolella indica 169
Stratiomyidae 234
btrepslptem 394
Stromatium barbatum 503 |
Strombidae 290 |
Stromboceros phalerntm 50
fruficornis 50
tarsalis o Y50
Strombus isabella 290
Stygophrynus =~ 435,437, 443, 446, 526
‘Fberke leyi . 443, 445, 146
cavernicola 443, 444, 445, 44?6
52
cerberus 443, 446, 526
Flongispina 443, 445, 446
Tmoultoni 433, 436, 443
Suarezia ik 148
Suastus gremius 305
Suberites coronarius 13
Sunniva .. . 148
Sunoxa purpurelfrous 51
Symplocas 5 412
Syncoryne éximia 557
Syndesmobothrium ﬁhcollc 310, 320
Synemosyna laet @ 398
praclonga 405
Syntomosphyrum indicum 492
Syritta o'a 0 <237
amboinensis 2 38, 239
illucida 248, 239
indica £ 237,238, 230
laticincta : 238, 2
luteinervis g o 230
orientalis 237,238, 230
pipiens 237, 238, 230
rufifacies 237, 238,2
Syrphidae 20r, 207, 220, 237, 254
Syrphinae ., A ‘201, 234
Syrphus 201, 210
aeneifrons 211
balteatus 210
cinctellus etngifrone 256
circumdatus 211
consequens 200
depressus 3 256
tdistinetus o3 SRS RE TY
ongatus 211
fulvifacies O 2071
edehanus 5 WGREG
ichthops 236
konigsbergeri : 256
latistrigatus | oo ) 1250
longirostris 211
luteifrons 217
maculipleura 211
monticola 256
morokaensis Vol DI
planijacies 208, 200
salviae 210
serarius 210
strialus 210
torvoides 236
transversus °F ye 211
triangulifrons .. 21t |
Syrphus (Asarcina) aegrotus 209, 210 |
consequens : 210
erjeetorim 210

Systolederus 58, 75, 77, 80, 63

Pags
Systoledcr.ns angushccps So
anoma.'us @ 76
cinereus 79, 05, 132
greeni oo a3
lobatus 78
ridlevi (8 5]
T o ? .
Tabanidae ) ‘08
Taeniidae .. o 334
Tanypus 507
Tapes ceylonensis 301
plnguls os 300
Tarantulidae ;s; 433, 434, 526
Tarantulinae . 434
Tnntogolabms ndﬁpersus O . 314
Taxonus fulvipes & 43
+Tellina barhampurensis 30p
tchllkacnsxs 300!
Tellinacea . 306, 482
Tellinidac. . o 306, 482
Telmatettix aztecns |, % 136
TTemnostoma nigrimana . 246
Tenebrionidae 5 363, 365
Tenebrioninae o RS
fTenthredella nunaudnlei & 44
assamensis £ o 44
carinifrons Ju 44
segrega 44
turneri 2 oF 44
thoptera e . 44
Tent inidae - ae 42
Tenthredinini i . © 46
| Tenthredinoidea 5 b 39
Tenthreds .. ° 45
Tenthredo (Allnums) 46
Terebra rambhaensis 289
Terebridae 289
Terederus . . 50
Teredinidae

Teredorus . 109
tcarmichaeli 110
Firontalis & S 1
ridleyi 110
stengfrons ing, 110
Termes horni e ot 401
Testudinidac & . 191
Testado elegans e cs 107
clongata 347
travancorica . 101
Tetrabothridae 3131
Tetrabothriinae e 331
Tetrabranchia o 2097, 481
Tetragnatha A Vs, 513
Tetraxonellida 457, 4:8

Tetraxonida 7.
Tetriginae . . . =<
Tetrix 114
harpago fi5
¢ wtncinata 67
Tettigidea luteralis 136
,  medialis 136
tmexicana 130
nigra 136
parvipennis peun.nl-t 136
polvmorpha | 137
prorsa 136

.
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Tettiginac . 50, 109 | Tornatina estriata SN e307
' Tettigoniella spectra . 316 SOror 289, 207
Tettilobus . . 36, 62 | Tornatinidae $S 297
* pelops 62 | Toxorhynchites i immisericors 308
spinifrons 2 | Tragopan satyra oo S 30
{Tettitelum 58, 94 | Trichogaster fasciatns SRS 30
fThastatum 94, 132 | Trichoptera s RO
Tettix .. 114 | Trichorhiza 357, 308
armiger 03 brunnei < BT
atypicalis 114 | Trictenotomidae el 305
balteatiom 115 | Tridacna 22, 473
dilatatus 107 | Trionychidae e IS0
dorsiferum 115 | Trionyx formosus 189
inornala 93 gangeticus 189. I, 342,
latispinus a3 343
lineiferiom 115 faugeticus mahanaddicus 342, 343
lineosum 115 l huram s 139, 191, 342
mundum 113 | leithii 189, 190, 342, 343
nigricelle 1154553 nigricans .. 5 189
nodilosa 82 l phayrei o2 LT 2.
oliquiferum 115 | Tsulciirous ) 341, 342
pallitarsus 93 | Tripetalocera ferruginea - ¢ SSMEST
subcullatus 61 | Tripetalocerinae 36, 61
tartarus 135 | Triplispa .. o a1 837G
wumbriferum 115 | Trithyreus 383, 385
vittiferum o 115 modestus o 386
Thamnostylus dinema 557 | Trochidae .. 207
Thanasimus himalayensis 503 | Trombidium grandissimum 339
nigricollis ‘ 503 | Tropidia .. 234
Thelyphonidae ,33, 519, 5 21, 330 | Tropidenotus ~umn-]ohanms 343
Thelyphonus : 257, 523 | Trutta lacustris 318
linganus v 523 | Trygon centrura 320
schimkewitschi %19, 523 | | - imbricata 33t
o scp,nnq 519, 322, 523 T ubitcln‘rme oo 287
Theora opalita .. 308 | Tubularia .. 558, 559, 562
Theraphosidae 532 betheris St sey
Theridiidae 512 | Tubulariidae 5 RE
Theridium r 512
Thomisidae 3 538
Thomsoniella arcuata’ 504 U
Thoosa 2,3, 5, 16, 17,21, 22, 46l 475 A
. armata 18, 20, 21, 22, 24 | Uleiota . 354, 356
fischeri P A 18 ‘crenatus i AN 354
haacocci 18, 21,22, 457, 463 indica . 353, 354
fiivestigatoris 17, 13, 20, 22, 24, planatus A 353, 330
461, 476, 477, 478 serricollis 353, 3560
flacviaster 2, 18, 23,24 | U lioenemis cassidara . Lot 300
radiata ) 18, 24 Uloboridae V5N L5358
' socialis R 18, 20 | Umbonium vestiarum an 1,207
Thoradonta 57, 80 | Uqu.linidne : 302
tapiculata 81, 82 5 e o
nodulosa S . 4 82 Uroprogtuq nssamenus 519, 523
fsinuata s "e. 81 1
» spiculoba 80, 81, 82, 132 |
Thrigmopoeeae 266, 267, 260, 270, [ \Y
:7!- 273, 274, 278 5 -
Thrigmopoeus 266, 279 | Velorita satparaensis ., S W
Thysanura A 454 | Veneridae .. o8 300, 481
Tiara (Striatella) tuberculata 480 | Vespa . <. 404
Tiara (Tarebia) lineata vs 480 cincta > 493, 494
Tiarella 557, 539, 563, 564, 566 magnifica <403
singularis 558, ;63, 368  Vespidae .. 54 493
Tiatidae 480 | Volucella basalis o 226
Tinca vulgaris 324 | discolor 226
Tipulidae . i 508 pellucens 236
Tisiphonia penetrans ., 439 trifasciata % N )
Titanidiops 260, Volucellinae 2, R
Tivela dillwyni 300 | Voluta " e R, 0, 28



Stolella indica

Stratiomyidae SN T
Strepsiptera SR
Stromatinm barbatum 303
Strombidae 290
Stromboceros phaleratux 50
fruficornis 50
tarsalis ' 50
Strombus isabella .. 200
Stygophryw - 435,437, 443, 446, 526
Therkeleyi .o 443, 445, 446
cavernicola 443, 444, 445, '“66
5')
cerberus 443, 446 526
tlongispina 443, 445, 346
tmounltoni 433, 436 443
Suarezia 18
Suastus gremius . ie. 508
Subsrites coronarius .. 2% 13
Sunniva .. s <o 148
Sunoxa purpurelfrons 1 51
Symplocas 3 ST
Syncoryue eximia oo 1557
Syndesmobothnum filicolle 311, 320
Synemosyna laet ¢ TS Ao
pracionga 405 |
Syntomosphyrum mdlcum 492
Syritta .. we . 2371
amboinensis 238, 239
wlucida 238, 239
indica 237,238, 239
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I. INDIAN BORING SPONGES *OF THE™
FAMILY CLIQNIDAE.

By N. ANNANDALE, D.Sc., F.A.S.B., Superintendent,
Indian Museum.

(Plate i.)

L

Among the sponges found in excavations in shells and corals

° by far the best known are those of the family Clionidae. Having

recently had occasion to inquire, in connection with other work,
into the species that occur in Indian seas (that is to say, the Bay
of Bengal with its subordinate gulfs and straits and the Arabian
Sea, with which it is convenient to include the Persian Gulf and
those parts of the Indian Ocean that lie immediately south and
south-west of the Indian Peninsula), I found in our collection so
large a proportion of the species known from Oriental waters—as
well as several hitherto undescribed—that it seems worth while to
bring together in a single paper rcferences to all the former, with
such notes as my material suggests, with keys to species and
genera and descriptions of new forms.

The gpecimens examined have included a large part of the
collection made by the late Dr. John Anderson in the Mergui
Archipelago off the coast of Tenasserim, and described by the late
Dr. H. J. Carter in Vol, XXI of the Journal of the Linnean Society
(Zool). in 1887'; as well as examples of sponges extricated from
shells and corals from various sources in the general collection of
the Indian Museum and specimens specially collected in the Gulf
of Manaar and Palk Straits and in lagoons on the east coast of
India by Mr. S. W. Kemp, Mr. J. Hornell and myself, I haye to

thank Messrs. Kemp and Hornell for valuable assistance i this
direetion.

Fam, CLIONIDAE.

The taxonomy and systematic position bf the Clionidae have
beén considered most fully by Tapsent in his papers on the family
in vols. ¥* and IX of the Archives de Zoologie expérimental et
général (1887 aud 1891) and I have little to add to the general
conclusions there set forth, « References to more recent literature
are given below in connection with the different specie$ discussed.

Six genera are now recognized by Topsent as constituting
the family, namely. Cliona, Grant, Clionopsss, Thiele, Alectona,

+ L This paper, with many others originally published in the same Journal, was
re-issued by Anderson in 1880 in vol. i of his Fauna of the Merghi Archipelago.

I"'
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Carter, Thoosa, Hancock, Dotona, Carter and Cliothosa, Topsent :
but the last seems to me of doubtful validity.

Of these six genera all but Clionopsis are known to occur in
Oriental waters. Clionopsis! is at present recorded only from the
Pacific Coast of S. America and from an unknown locality prob-
ably in the Tropics. Alectona® and Dotona® both occur in the Gulf
of Manaar, although I have not been so fortunate as to find
examples of either. Cliona and 7 hoosa are well represented in the
Indian marine fauna, while a specimen that would be assigned by
Topsent to his genus Cliothosa has been found in a shell from the
Andamans. I am not satisfied that this last “ genus” represents
more than a phase of certain species of Thoosa(see p. 22, postea).

KEY TO THE GENERA OF CLIONIDAE.

. I. Microscleres essentially spirasters.
A. Macroscleres both amphioxi and styli (usu-
ally tylostyli), or either alone; if both
present the amphioxi never the larger.
Microscleres often variable and sometimes
divisible into two groups but never of two
quite distinct kinds 33 .. Cliona.
B. Macroscleres amphioxi and tylostyli, of
which the former are the larget. Micros-
cleres slender, elongate, zig-zag spirasters
and short, stout, irregularly contorted
ones .. e A .. Clionopsis.
C. "Macroscleres reduced to minute simple styli
or amphioxi and confined to the external
papillae. Microscleres relatively large
spiral spirasters and minute straight ones
of amphiaster-like form e .. Dotona.

11. Microscleres essentially amphiasters,
A. Macroscleres, if present straight or regu-
. larly curved amphioxi of tylostyli,
occurring in the internal galleries. Typi-
cal amphiasters consisting of a cylindri-
cal stem bearing at or near both ends a
ring of relatively large bosses and termi-
nating in similar bosses.* Other forms

I Thiele, Zool. Fahrhky suppl. VI, Vol. I11, p. 412 (1gbs) : Topsent, Bull,
Mus. Océanog. Monaco, No. 120 (1908). "

8 The ful'est description, illustrated by numerous figures, is that given by
Fopsent in his ** Etude monographique des Spongiaires de France "' (A »ci. Zool.
expérim. VI, p. 24: 1900). The original description, by Carter, is in Fouru.
Roy, Micro. Saz. 11, p. 493 (1870).

§ Carter, Ann. Mag, Nar, Hist, (35) V1, p. 57 (1880); Topsent, ** Spongiaires .

des Agores,'"" Res. Camp. Sci. Monaco, XXV, p. 108 (1904). 3
5 In Thoosa laeviaster, described on p. 22, both lateral and terminal bosses
are reduced to smooth conical projections.

£-
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of microscleres present also, but never
spiny diactinial * spicules of relatively
large size and of polyactinial origin .. Thoosa.
B. [Macroscleres normal tylostyli, occurring as
in Thoosa. The only microscleres am.
- phiasters consisting of a cylindrical stem >

. « bearing at the'ends a circle of relativ ely

1 long horizontal branches which are in-
flated at the tip or terminate in several
minute hooks; the whole splcule smooth

. and slender : . Cliothosa.]
C. Macroscleres entlrely absent; their pkace
taken in the external papillae, but not in
the galleries, by relatively large spiny or
nodular diactinial spicules some of which
reveal their polyactinial origin by being
definitely bent or geniculate in the mid-
dle, or even by bearing extra rays, com-
plete or rudimentary, in this position.
Amphiasters like the typical omes of
Thoosa but with the lateral bosses far
removed from the extremities, which are

not always capitate o8 .. Alectona.

. Genils Cliona, Grant.

1826. Cliona, Grant, Edinb. Phil. Journ.1,p. 78.

1849. 3 Hancock, Ann. Mag. Sci. \at (”) III, p. 305.
1888- s Topscnt, Arch. Zool. expérim. (2) V2, p. 76.
1891. & 1d., ibid., IX, p. 556.

1900. 5 Id., zb:d , (3) VIII p- 32.

1900. Dyscliona, Is.xrkpatrlck Aﬂn Mag. Nat. Hist. (7) VI,
" p- 353. °

1907. Cliona, Topscnt,..rirch Zool. expérim. (4) VII, p. xvii.

Further references will be found in Topsent’s papers, which
are essential for a study of thie Clionid genera and particularly for
that of Cliona. In 1891 he arranged the species in six groups as
follows :(— 1

« Group I, Spicules including tylostyles, diactinial macroscle-
res and spirasters (nucroscleres)

Group II. Spicules consisting of t\lost)leq and diactinial

macroscleres only.

Group III. Spicules consisting of tylostyles and faicroscleres

only.

Group IV. Spicules’ consisting of amphioxi and enicroscleres

only.

Group V. Spicules consisting of tylostyles only.

Group VI. Spicules consisting of amphioxi only. ’
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This grouping is convenient for the purposes of a provisidnal“
classification, which is all that is possible until the life-histories’

of the species are known: but it must be remembered that in at
least one species (Cliona celata, Grant) phases occur in the life of
an individual sponge that would fall respectively into groups I, IT
and V. The sponge in its younger stage possesses tylostyles,
diactinial spicules And micrascleres, but as it grows it loses first
the diactinial spicules and then, sometimes, the microscleres, so that
in its mature form it has only tylostyles. It is possible, and indeed
probable, that other species resemble it in this respect, so that
groups V and VI may actually consist of species whose eaglier
stages are unknewn and if known would fall into other groups, or
even in some cases of species known by other names and assigned
to other groups at different phases of development.

Taking the groups as they stand, we find that among the 3

species known from Indian seas all but group VI are represented.
Group V, so far as hitherto described species are concerned, has
not withstood recent criticism and research!, but a new species
belonging to it is described here on p. 4. In the following key
to the species found in the Indian Ocean (including the Red
Sea, the Bay of Bengal with its appurtenances and the western
part of the Malay Archipelago) I have found it more convenient
to make the primary division between species that possess and
those that do not possess microscleres. Even so, it is necessary
to include C. celata under three separate headings in accordance
with its three phases of development. ‘

Of the sixteen species now known from the Indiaf Ocean at
least twelve have been found in the Bay of Bengal or the Gulf of
Manaar, Of these, four are of very wide distribution (C. celata,
C. vastifica, C. carpenteri, C. miridis): C. carpenteri is essentially
a circumtropical sponge, but the other three are cosmopolitan.
Three species have a wide distribution in the Indo-Pacific Region,
namely C. margaritiferac, C. mucronata and C. orientalis; while
five (C. annulifera, C. indica, C. ensifera, C. acustella and C.
wargeni) have been definitely recorded only from the Bay of
Bengal and Ceylon. Of the four species not known from ‘these
seas, two were originally described, or are only known definifely,
from the ‘‘ Indian Ocean,” namely C. michelini and C. mille-
punctata, but the original specimen of the latter was doubtfully
ascribed to the N. Atlantic. One species (C. mussae) has been
found only in the Red Sea, arzd one (C. patera) in the wesfern
part of the Malay Archipelago.

I have not included C. gracilis, Hancock, among the species
known from the Indian Ocean, althotigh Topsent (1887, p. 77) has
done so; because the latter author’s brief description of his speci-
men from that area (‘‘ Spicules en épingle=150u de long, spic. en

zigzag==15-20x"") is totally at variance witk Hancock’s original .

diagnosis, which is supported by good figures, and some mistake

I See Topsent, Arch. Zool, exsrérim. (3) VIII, p. 78 (1go0).
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. in'theidentification must have occurred. The Cliona ? scepirellifera,

cof Carter !, if he rightly, associated tlie isolated spicules on which it

was based, is probably a Thoosa or an Alectona, but I have been
unable to find these spicules in that part of his original material at
my disposal.

The names of specnes on which notes are given are distin-
gulshed by an asterisk in_the key I have not seen the following
" forms :=—

C. sndica, Topsent, Arch. Zool. expérim. (2) IX, p. 574 (1891).

C. michelini, id, ibid., vol. V*, Pp- 79 (1887).

o C. mussae (Keller), Zeitschr. wiss. Zool. 111, p. 321 (1891).

* C. warreni® Carter, Ann. Mag. Nat. Hist. (5) VII p- 370 (1881).

C. nnlle,/)unctata Haucock Ann. Mag. Nat. H:st (2) III, p.

, 341 (1849) ; Topsent, op. cit., 1887, p. 78

Cliona has a wide bathymetric range. In the Bay of Bengal
bne species has been found at a depth of over 700 fathoms? (C.
annsdifera, p. 9) and another (C. wastifica, p. 8) in lagoons of
brackish water actually above sea-level. The genus is, however,
best represented in comparatively shallow water below low tide.
On beds of gregarious sedentary molluses such as Ostrea or Marga-
ritifera a single species usually predominates and becomes very
abundant, but in the less vigorous parts of coral-reefs several are
sometimes found together in a flourishing condition. More than
one may also .occur in a single shell, either Gastropod or Lamelli-
branch, «that is of suitable size, thickness, etc., but does not
belgng to a markedly gregarious species.

L

KEY TO THE SPECIES OF Cliona KNOWN FROM THE
INDIAN OCEAN,

I. Species with microscleres.
A.  Macroscleres both diactinial and tylostyle.
. 1. Diactifiial spicules smooth, hair-

’

like, fasciculated .. . 'C. celata (A).*
- 2 D:actmlal spicules granular, spm- .
" dle-shaped, moderately stout, not ;
fasciculated.

a. Microscleres sinuate, truncate. C. vastifica.*
6. Mieroscleres straight, spingle-

2 shaped g .. C. carpenteri.*
3. Diactinial spiculés cylindrical,
irregularly spiny .. C. margaritiferae.*

— —— -

! Fauna of .l!e;gm / (j'omn Linn. Soc. (Zool,) XX1? 1887), p. 76.
5pon‘,nxreb des Agores,” Rés. Capp. Sci. Monaco, XXV, p. 108 (1904).
opsent (Arch. Zools expérim. (3) VI, p. 54) regards this species as

. identical with C. gnadrata, Hancock. .

¢ (. abyssorum, Carter was taken at the mouth of the English Channel in
s00 fathoms (Ann. Mag. Nat, Hist. (4) X1V, p. 249, 1874).  This is apparently
the only other species as yet recorded from d(.pths of like magnitude,
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B. Al the macroscleres tylostyles. e )

1. Shaft of macréscleres bearirg a
single convex ring a short dis-
tance below the head .. C. annulifera.*®
2. Shaft of tylostyles normally
‘smooth, \
a. Tylostyles definitely of two
sorts; one sort normal, the o
other very short and bearing a
sharp subsidiary spine at its 3
point .. S G nmcronaza..‘"
b. No ‘““mucronate” spicules of
v this type.
i. Spines on all the microscle- 5
res very small and set close
together: two groups of
zigzag microscleres, one very i
slender .. C. indicg.
ii. Spines on microscleres stout,
very irregular, often -blunt
but never widely separated ;
microscleres not divisible S T,
into two groups .. C. michelini.
iii. Spines’ of microscleres rela- .
tively long, sharply pointed, .
normally arranged in a spl- : 0
ral band winding round the ¢
spicule.
a. Some of the macroscleres
conspicuously but gradu-
ally expanded before nat-
rowing to the point; hair- : i
like tylostyles not present. C. cnsnfem:
f. None of the macroscleres of
expanded forms: hair-lfke
tylostyles, sometimes with _ AR |
spiny heads, often prescn_t. C. viridis. ' :
iv. Spines of microscleres as 1n
iii, but arranged in a sinuous
band outlining one side "of \ e
the spicule .. .. C.orientalis.*»
C.  Ail the macroscleres amphioxi.
(Microscleres short, straight, ap- o
proaching the amphiaster type mn
- different degrees) : A4 .. C, acustella.™ ¢

p

II. Species without microscleres.’ . \U

Macroscleres both iactinial end tylostyte.

1 Diactinial spicules hair-like, fasci- #
culated .. o .. C. celata. (B).

0o
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N "o 2. Diactinial spicules moderately
> stout, {smooth), spindle-shaped. C. mussae.

B. AU the spicules tylostyles.
1. Sponge forming a gigantic free
cup; spicules relatively stout .. C. patera.*
$ 2. Sponge confined to ifs excava-
tions or forming a small rounded
: mass; spicules rélatively slender.
a. Head of spicules spherical .. C. warreni.
- b. Head of spicule elliptical .. C.millepunctata.
c. Head of spicule usually trilobed. C. celata (C).*

»
Cliona celata, Grant.

1900. Topsent, Arch. Zool. expérim. (3) VIII, p. 32, pl i,
figs. 5, 6-9, pl. ii, fig. I. :
1909. Hentschel, ‘‘ Tetraxonida '’ in Michaelsen and Hart-
° mever's Faun  Siidwest. Australiens, p. 386.
1911. Row, Journ. Linn. Soc. (Zool.) XXXI, p. 305.

Topsent, in the paper cited after his name (1900), has discussed
the structure and synonomy of this species in detail. As he had
shown in previous papers, the spiculation undergoes great
changes in the life of the individual sponge. At first three kinds
of spicules are present—tylostyles, diactinial macroscleres and
microscleres of the zigzag spiraster type. The last disappear
first, and then, in some cases, the diactinial microscleres, which,
even in the young sponge, are much reduced and have the form
of hair-like bodies adhering in bundles. There are three specimens
from the Bay of Bengal in the collection of the Indian Museum
which illustrate three different phases of growth in an interesting
manner. One of them is clearly young and retains the full spicu-
lation. It consists of a few galleries, with about half a dozen
apertires, in a nodulé of calcareous alga dredged by the *“ Investi-
gator ”* in 28 fathoms off the coast of Burma.

The other two specimens are both in chank-shells (Pyrula
rappa, L.) from the east coast of India. One was taken at the
town of Madras in shallow water by Prof. K. Rammuni Menon,
who has kindly given it to me. The shell was apparently vacant
when collected but still retained its horny epidermis. The whole
of«its subtance is permeated by the sponge, in which only tylostyle
spicules remain. The external apertures are, however, small
(about T mm. in diameter) and the sponge is wholly confined in the
thickness of the shell. N

The third specimen was dredged by Mr. J. Hernell of the
Madras Fisheries, whom I have to thank for it, in the Gulf of
Manaar near Tuticorin in 6} fathoms. The shell in,this case had
evidently been ‘* dead” for some time and its epidermis had wholiy
disappeared. ‘The apertures made by the sponge are much larger
(2 to 3'25 mm. in diameter) and it has begun to grow out over the
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inner surface of the shell in the form of a uniform crust, much as « 2

in a specimen figured by Topsent (1887, pl. d, fig. 3). 0

Cliona celata probably occursin all seas. It'was originally des-
cribed from the British coasts and has since been found at several
places on the Atlantic side of North America, in the Red Sea and
the adjacent parts of the Indian Ocean, off the south and souths
west coasts of Australia, off New Guinea, Ceylon, Singapore, ete.
I have examined specimens from several of these localities. * -

Cliona vastifica; Hancock.

1900. Topsent, Arch. Zool. expérim. (3) VIII, p. 56, pl. ii,
1igs. 3—9 /Mg 11, - [ a :

1909. Hentschel, ““ Tetraxonida’ in Michaelsen and, Hart-
meyer’s Faun. Siidwest Australiens, p. 387.

This is another cosmopolitan species described at length by
Topsent in his © Etude Monographique des Snongiaires de France
(0p. cit. supra) as well as in his previous papers on the family (1887
and 18¢I) in the same journal, Cliona velans, Hentschel (op. cit.,
p- 388, fig. 19) from S. W. Australia is evidently very closely
related to C. wvastifica, but is apparently distinguished by its
method of growth and by having the heads of the tylostyles imper-
fectly differentiated.

In the littoral zone of Indian seas C. vastifica appears to be
by far the commonest species and, as already stated, makes'its way
well into brackish water. I have found it in that medium in ¢he
Chilka Lake in Orissa and the Ganjam district of the Madras Presi-
dency (in shells of Ostrea and Purpura), in the Adyar River at
Madras and in the Ennur Backwater in the same district, in both
places in shells of Ostrea. In the Persian Gulf it is common in,
and apparently destructive to; pearl-shells (Avicwla and Margari-
fifera); 1 have seen it in a Placuna-shell from Palk Straits (5%
fathoms), in shells of Oliva and Malleus from the Andamans, of
Voluta and Ostrea from New South Wales. In Indian seas it
occurs most frequently in the shells bf gregarious sedentary bi-
valves; to which it probably causes great damage, but only in
very shallow water. In Eurbpean seas it is common; it has been
recorded by Topsent and others from many widely separated
regions. N

Cliona carpenteri, Hancock. °

1887.  Chiona carpenteri, Topsent, Arch. Zool, expérim. V*
(suppl.), p. 77, pl. vii, fig. 4 »

1887 (1889). Cliona bacillifera, Carter, Faun. Mergui Arch. 1:
Journ. Linn. Soc. (Zool.) XXI, p. 76.

This species, as Topsent has pointed out, is easily distin-
guished from its allies, and in particular from C. vastifica, by its
straight, spindle-shaped microscleres. Carter’s Cliona bacillifera
from Mergui, of which the type (or a schizotype) is in the Indian
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M'useum falls well within the lxmlts of the species as defined by
2 ethe former author.

C. carpenteri is a tropical sponge distributed all round the
globe. Topsent found it more frequently than any other in
shells he examined from the Gulf of Mexico, the Pacific coast of

2 Central America, the Gaboon, the Indian Ocean, etc. It does

, . hot appear, howevet, to be commop in the Bay of Bengal. In

' additién to the type—spec:men of Carter’s specxes which is in a

_ dead oyster-shell, T have examine. specimens in a shell of Malleus
£ from Singapore and in one of Voluta from New South Wales,

v Cliona ma._rga.ritiferae, Dendy.

10p5. Dendy, ‘' Porifera'’ in Herdman's Rep. Cevion Pearl
Oyster Fish. V, p. 128, pl. v, fig. 9.

e o 1909, Hentschel, *“ Tetraxonida” in Fawun, Siidwest Austra-

liens, p. 386.

I have included this species (p.5) among those that possess
macroscleres of two kinds, but Dendy evidently regards the
larger amphioxi as modified spirasters and points out that there

' are transitionary forms of spicules between them and the small
microscleres. This is true; but there seems to me to be a slight but
definite break in the series and it is at.any rate more convenient

to regard the large spiny amphioxi for the present as the equiva-
lents of " the granular amphioxi of such species as C. vastifica.

e C. margaritiferac was originally described from the shell of*
the pearlfoyster of the Ceylon banks (Margaritifera vulgaris). 1
have found it in the same shell from the type-locality (7. South-
well) and also in a piece of Madreporarian®coral from the Palk
Straits (off Tondi, 5% fathom: J. Hornell), Hentschel examined
5 Spec1mens in a shell of Chama, sp., from Michaelsen and Hart-

meyer’s Australian collection.

. - ;

Cliona annulifera, sp. nov."
2 (Plate i, figs. 1-4.) -
A Cliona with tylostyle macroscleres and spirasters of the
normal type, the former bearing a single convex ring round the
shaft; some of the'latter unusually large. The gemmules are
pmwded with spirasters of a specialized form.
The only known specimen‘is in a dead Gastropod shell
(Xenophora pallidula, Rve.).
General structure. The ,sponge consists of a series of sub-
spherical or ovoid chambers connected by short horizental tubules
‘ and bearing the papillae on short vertical ones. The chambers
¥ form a single horizontal layer. The greatest longitudinal diameter
of the larger chambers is about '3 mm. and their greatest deptih
about 09 mm. The average length of the counecting tubules
(which, of course, represent the thickness of the.wall of shell

"
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left between the chambers) is about 0°'425 mm. and the dia:net(ére ¢

o'rrg mm, The papillae as a tule are borne only on the surface
nearest the outer surface of the shell. The tubules connecting
them with the chambers are longer than the horizontal tubules,
but always much shorter than any diameter of the chambers.
The chambers are by no means solid, their internal structure being,

coarsely reticulate. Delicate cellular diaphragms can sometimes 3

be detected at or near one extremicy of the connecting tubules.
Papillac. 1 have been able to find only two kinds of papillae,
corresponding to those styled ‘° poriferous’ and ‘“mixed’’ by
Topsent (1887). The largest poriferous papillae have a diameter
of about 0225 mm They are readily distinguished by the

R

F1G. 1.—Spieules of cliona annlifera.
a. Geammule-spicule,

absence of a central orifice and by the absence or paucity (at
any rate when they are contracted) of projecting spicules upon
their surface, which is flat and horizontal, It is closed by a
minutely perforate membrane ofi and in which the calcareous
particles derived from the shell and carried out through the oscula
lie in considerable numbers, being too large to enter the pores.
In profile these papillae are flat and table-like, extending beyond
their supporting tubules, which are cylindrical, for a considerable
distance on eifher side; the free surface forrs an acute angle with
the projecting lateral margin. The inixed papillae are about the
same size but have a central star-shaped or oval orifice of rela-
tively large diameter. This is sun:ouuded by a number of pori-
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. fetous lobes through which tylostyle spicules project upwards and
* eoutwards (pl. i, figs. 2, 3, 4). In profile these papillae, with
their supporting tubule, are trumpet-shaped. Their outer walls
(pl. i, fig. 4) are coated with minute calcareous particles con-
siderably smaller than those which lie scattered in the interior of
the sponge and on the poriferous papillae. They are covered by
a delicate cortex, which protects the calcareous particles against
strongracid unless the surface is subjected to its action for a con-
siderable period. The mixed and the poriferous tubules are about

equally abundant.

Skeleton.—In the chambers the macroscleres lie scattered,
irregularly and somewhat sparsely, parallel to the outer walls. As
a rule they are more abundant in the upper thar in the lower parts.
Occasipnally they seem to radiate from the chambers into the con-
necting tubules, but this arrangement is never of a very regular

« epature and no trace of it can often be detected. In the vertical
tubules the macroscleres form supporting columns, their heads rest-
ing in a more or less complete, and more or less regular, ring at the
base of the tubule and their points directed upwards. In the case of
the mixed papillae the heads are rarely on anything like a uniform
level and the points project outwards as well as upwards. The
ordinary (i.e. the smaller) microscleres lie scattered, somewhat
sparsely and almost uniformly, throughout the sponge, but their
main axis is always approximately patallel to the outer surface.
The gemmules have a special skeleton, which is described below.

< Spicules.—The macroscleres are small, slender tylostyles, as a
rult quitg straight, sharply and gradually pointed at one extremity
and bearing a well-differentiated head at the other. The head is
most frequently somewhat heart-shaped, but.in many cases almost
spherical and occasionally with a tendency to be trilobed. It con-
tains as a rule a single minute expansion of the axial tubule of the
. spicule. There is no distinct contraction of the shaft below the
head but, at about 1/10 the distance between it and the point, the
shaft is surrounded by a single convex ring. The extent to which
this ring is developed varjes somewhat, but its presence and posi-
tion seem to be practically constant features of the species.® The
average length of'the macroscleres is ,0'2 mm., the extremes being
0°148 and 0°234 mm. ¥
The microscleres are all slender spirasters of the normal zig-
zag type, but they differ greatly in size and two groups may be
distinguished amongst them in accordance with this character.
Those of the small type are, when well developed, from 0'008
mm. to 0'042 mm. in length and have as a rule from 4 to 8 bends,
but are sometimes irregularly sinuous. Their spines are arranged
in a regular spiral. These spicules lie scattered throughout the
sponge. :
The larger microscleres (fig. IA). are as much as 0’126 mm.
long, or even longer. They have more numerous and as a rule léss

well-defined whotls., T'he spicules of this type are found only on
the gemmules. &

. .
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Gemmules.—Gemmules are abundant in the only specimen ex-

amined, most of the chambers containing from one to three (pl. i, -
fig. 1). They lie at the periphery of the lower part of the chamber
and are as a rule somewhat lenticular in shape. The external sur-
face is frequently flattened by pressure against the wall of the exca-
vation. The greatest diameter rarely exceeds 0'56 mm. The inter-
nal structure is that of a typical sponge-gemmule, that is to say,
each gemmule consists of a mass Of cells closely packed together
and filled with granules of food-substance. There is a thin horny
external coat. The most remarkable feature, however, lies
in the spicular coat that occurs.on the surface of the gemmule in
contact with the sponge, for the spicules of which it consists differ
considerable from those of the general choanesome. The spicules
have already been described, They lie embedded horizentally
in the horny coat on one side of the gemmule only, being com-
pletely absent on the side that is in contact with the wall of the
excavation.

Locality.~—Off the coast of Ceylon: 703 fathoms (R.I.M.S.
¢ Investigator™).

Type. No.Z.E.V.6424/7, Ind. Mus.: in spirit.

C. annulifera. is related to C. viridis (Schmidt), from which it
differs in the form of its megascleres. It is remarkable for the
regularity and distinctness of its chambers and especially for the
peculiar spiculation of its gemmules, a feature in which it apparen-
tly difiers from all other known marine sponges. That a deep-sea
sponge should possess gemmules at all is a remarkable fact, and
one to the signification of which I hope to devote attertion in a
later paper.

Cliona mucronata, Sollas.
1878. Sollas, Ann. Mag. Nat. Hist. (5) 1, p. 54, pl. i, figs. 1,
2-7, 9, 10, 15, 17, pl. ii, figs. 1-9.
1887. Topsent, Arch. Zool. expérim. (2) V?, p. 37.
1897. Id., Rév. Suisse Zool. IV, p. 440.

The peculiar short, stout, mucronate tylostyles that form a
consiGerable elemeft in the spiculation of this species are quite
characteristic. In the only specimen I have examined, they scem
to be grouped together at certain points in the interior of the
sponge, but this specimen is very imperfect, having been over-
whelmed in its excavations by other sponges. Many of the
tylostyles are of the normal type, but very slender. o

C. mucronata was originally described from a coral (Isis, sp.)
of unknown provénance. ‘Topsent found it common in corals from
the Bay of Amboina, and the only specimen in our collection is in
a fragment of dead Madreporarian from the Indian shore of the
Gulf of Manaar (Kilakarai: S. W, Kemp).

. \ Cliona ensifera, Sollas.

1878. Sollas, Ann. Mag. Nat. Hist. (5) I, 61, pl i, figs. 1,
x8; pl. ii, figs. 10-5.
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L pr 1887 (1889). Carter, Faun. Mergui, 1, p. 75.

. 1891. Topsent, srch. Zool. expérim. (2) IX, p. 570.

This species is closely allied to C. mucronata, with which it
has been found ou more than one occasion, including that on
which the type-specimens of both species were discovered. Its
tylostyles are, like those of C. mucronata, of two types, one of
* + whicheis remarkable for the ggeat expansion of the lower part of
the shaft. The tapering of the point is, however, regular and the
spicules is never mucronate. The other type of tylostyles is slen-
der and in no way remarkable. The species is apparently more
robust in its growth than C. mucronata.

C. ensifera, which was originally described @s occurring in the
coral [sis from an unknown locality, is abundant in dead reef-
corals from the Mergui and Andaman archipelagoes.

Cliona viridis (Schmidt).

1887 (1889). Cliona ? stellifera (in part), Carter, Faun. Mer-
gut 1, p. 75.

1g00. Cliona viridis, Topsent, Arch. Zool. expérim. (3) VIII,
p. 84, pl ii, figs. 11-14; pl. iii, figs. 2, 3; pl. iv,
fig. 2.

Topsent has discussed this species and its synonomy in great
detail and further references are unnecessary. It may be noted,
hasvever, that Carter’s provisional species Cliona stellifera was
founded®on the macroscleres of this Cliona and the microscleres .
of a parasitic Chondrilla. T have found the two sponges in close
association in his original specimen of dead coral from Mergui.

C. viridis is a cosmopolitan species evidently common in dead
> _coral in the Mergui Archipelago and off the coast of the mainland

of Burma. It was originally describped from the Mediterranean
.and is known from &he Gulf of Mexico, the Red Sea and many
other widely separated localities. .

L
Cliona orientalis, Thiele. >

1887 (1889). Swuberites coronarius, Carter (nec. id., 1882 )Faun.
Mergus 1, p. 74, pl. vii, figs. 4, 5.

1900. Cliona orientalis, Theile, Abh. senckhenb. Natur. Gesel-
Isch. XXV, p. 71..pl. iii, fig. 24,

Thiele pointed out in 1900 (op. cit.) that the sponge described
by Carter from Mergui undgr the name of Suberites coronarius was
not identical with the species the latter had previoasly described
under the same name from the West Indies, but actually aspecies of
Cliona. He redescribed it with fresh figures of thg spicules and
named it Cliona orientalis. A re-examiration of a part of Carter’s
Burmese material shows that Thiele was right in both conten-

tions. ‘!
. -
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Although this large and conspicuous sponge has been know.n. 7
so far as its external form is concerned, for nearly a century, its®
true systematic position has only been discovered, by Vosr;xaer
and Topsent, in the last few years. There is a fine series of dried
specimens from Singapore, the original locality, in the Indian
Museum ; but they do not include the type. The species seems to

me to be very closely related to Clions celata, from which it differs ,

in its stouter spicules but which’it resembles in its general strirc-
ture and in particular in that of the papillae. So far as these are
concerned it agrees more closely with C. celata than with C. viri-
dis, of which Vosmaer was apparently prepared to regard it as a
variety.

Some of our specimens contain at the base both T.amelli-
branch and Gastropod shells, as well as many small pebbles. The
latter, being of hard stone, are intact, as are also some of the
shells. Others, however, both of bivalves and of Gastropods, have
had ramifying grooves excavated on their surface by the sponge.
In one Lamellibranch shell that was partially embedded in it
the grooves are entirely confined to the embedded position. At
least one Gastropod shell, which was extracted from the centre of
the basal portion of a large specimen, is wholly permeated and
nearly destroyed by excavations filled with sponge substance. I
am convinced by these facts that the excavations in shells found
in large specimens of C. palera are of a secondary nature, and it
seems improbable, in any case, that sodarge a sponge, if it com-
menced life in the thickness of any Molluscan shell, should not
have completely destroyed that shell before reaching its full size.

So far as T am aware, C. pafera has as yet been found only
in the neighbourhood of Singapore and Java, where it is abundant.
If it occurred in the Gulf of Manaar, where several large collec-
tions of sponges have been made, so conspicuous an object could
hardly have escaped notice. Indeed, its place seems to be taken
in the seas round Ceylon and India by the Halichondrine sponge
Petrosia testudinaria (Lamarck), which bears a considerable super-
ficial resemblance to it, although the ‘‘ cup'’ and the ‘‘stalk™
are 10* so clearly differentiated. )

Genus Thoosa, Hancock.

1849. Thoosa, Hancock, Ann. Mag. Nat. Hist. (2) IIl,

P 345.
1887. & Topsent, Arch. Zool. expérvim. (2) V?, p. 88.
1891. 53 id., ibid., (2) IX, p. 577.

1905. " Cliothosa, id., Bul. Mus. Hist. Nat. Paris, X1, p. 95.

This genus is much less well known than Cliona. Most of the
species, being of tropical origin and having a very inconspicuous
appearance externally, hve been described from dried specimens
extracted from shells or corals, and many of these have been 1m-
perfect, Poseibly it will ultimately be proved that several quite

c
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« ° distinct genera are included under, the name. The genus as at g

® present constituted i¢ remarkable for the great diversity of its
microscleres, which always include some form of amphiaster, as

well as, in many cases, degenerate forms of euasters, True spiras- o
ters seem to be invariably absent.
s The typical spicule is characteristic. It consists of a relati\fe- e
» « ly stoyt cylindrical stem, as a rule quite straight, and of two cir-
cdes of horizontal branches, which surround the stem at or near its ~

extremities. The stem is quite smooth. In most cases the lateral

branches are very short and greatly inflated at their tips, so that

they have actually the form of subspherical bosses or prominences.

They are never numerous, four to six being theiormal number in

each ring. In the more highly developed forms the prominences
. are cdvered with short spines, and the extremities of the stem are 3
« .inflated and spiny also. Both the terminal and the lateral promi-
nences may, however, be greatly reduced and take the form of
smooth rounded or conical projections.

Another form of amphiaster that is often, though not invari-
ably, present also consists of a smooth cylindrical stem surrounded
at the ends by a ring of horizontal branches. Both the stem (as
a rule) and the branches (always) are, however, more slender and
the latter are much produced. The extremities of neither are
_regula}rly spiny, but each branch terminates either in a minute
inflation or in several small hook-like spines.

2 A third form of micfoscleres that often occurs has been shown

to*be a degenerate oxyaster, although in its common form it has
little resemblance to that type of spicule. ‘As a rule it consists
merely of two slender, more or less strongly curved spines attached_
to a minute centrum and having the appearance of the horns of
some Ruminant attached to a fragment of the skull, or that of a
-sea-gull in flight as seen from a distance, or rather as convention-
ally represented in pictures. Occasiomally more than two spines
«re present, and the Spicule may assume a star-ike form. Other
microscleres, which resembles toxa but probalily have the same
origin, also occur in some species. .

Vet anothef type of aster is often found. It has the ﬁ)ru} of
a flat, spiny plate or a spiny cylinder and is referred to by Top-
sent as a pseudosteraster. 1 have not come across this form of
spicule myself in the specimens I have examined.

* The macroscleres, if present,' are either amphioxi or tylo-
styles, but they are often absent. -

The distribution of Thoosa is essentially tropical, but several
of the species are as yet recarded only from specimens _°f unknown
history. They appear to occur mainly in shells of solid structure
or reef-corals from shallow svater, but one species described here
(L: tnvestigatoris, p, 18), was found in a thin Gastropod shell from
a depth of over 700 fathoms. * . :

The following species have been recorded, or are here recorded
for the first time, from the seasg of British India and-Ceylon‘:-—-

pCV YDy W
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e
Thoosa radiata, Topsent. , Thoosa, investigatoris, nov.
T. socialis, Carter. T. fischteri, Topsént.
T. armata, Topsent. T. laeviaster, nov.

T. hancocei, Topsent.

Of these I have not seen 7. socialis ! and 7. fischeri } both of
which are only known from Ceylon.

It does not seem advisable at present to attempt to draw up,
a key tothe Indian species. One to all those known in I189I is
given by Topsent on pp. 585-586 of his paper cited after that date
on p. 16, and no new species have been published since. Two are
described in this paper.

<

Thoosa investigatoris, sp. nov. .

(Plate i, figs. 5, 6).

This is a species with megascleres in the form of pin-like tylo-
styles and with three types of amphiasters as microscleres, viz. (I)

-F16. 3.—Spicules of Thoosa ;'n-.r(sh:gaiorﬁ-

nodular amphiasters typical of the genus, (2) smooth amphxaste..r‘;
with horizontal branches ending in a circle of hooklets, anf (.1"
much stouter smooth amphiasters without hooks or spines ot an;
kind. ‘

General structure.—The sponge conpsists of a I}umber ?f_ tubule:
which anastomose in one plane and swell out at intervals 1utoduof
vety clearly differentiated chambers of a flattened form 2?1 tZ
irregullar outline, The whole structure is fragile and de ;S:a e
offtring in this respect 4 strong céntrast to Cliona annulifera,

5 : =82 (v, p. 101,
t Carter, 1880, p.'50 (v p. 2, lootnote 3. ! Topsent, 1891, p. 552 (" P
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w.hich was taken at the same statipn. The papillae are borne on
very short pedicels, 4s a rule only on what may be called the
upper surface of the sponge; occasionally they are also found on
the lower surface. I have not bsen able to detect cellular
diaphragms.

Papillae.—Two kinds of papillae have been observed, one of
which is apparently inhaleat, whila the other is probably of a
mixed nature. The latter is considerably larger than the former ;
its diameter is on an average, in normal circumstances, about
1 mm., whereas that of the smaller papillae is only about 0°4 mm.
In both cases the vertical walls are straight and the actual papilla
does mnot expand much beyond them. The gxhalent apertures
are circular and are protected, as is explained below under the
heading ‘‘ Skeleton”, by a peculiar arrangement of spicules.

Spicules.-—The macroscleres are tylostyles with well differenti-

*ated heads usually spherical in form and frequently containing a

singlelarge vacuole. The stem is usually curved and spindle-shaped,
tapering considerably towards both extremities and consider-
ably swollen in the middle. More slender tylostyles occur in
which the stem is much less swollen, but there are also intermedi-
ate forms. The shape of the head is not constant, for, especially
in the more slender macroscleres, it is sometimes trilobed and
sometimes flattened above; occasionally it is even acorn-shaped
or quite asymmetrical. In the stouter tylostyles the total length
is on an average abouteo'34 mm., the greatest thickness of the
shaft about 0'02 mm. and that of the head slightly less.

The tiodular amphiasters have both the lateral and the ter-
minal nodules or bosses relatively large, nearly spherical and
covered densely with minute straight spines! 7They are joined to
the stem, which they often conceal almost completely, by very
short smooth pedicels. The average length of the spicule of this
type is about 00369 mm. and the greatest breadth across the
lateral nodules 0°0164e mm.

The smooth amphiasters with terminal hosks on the lateral
branches are of the habitual'form, Their stem is rather stouf and
the lateral branches taper straightly towards the tip, which sually
bedrs about six hooklets. The greatest length of the spicule is
on an average about 0'0164 mm. and the greatest breadth from
tip to tip of the branches 00246 mm.

The third type of amphiaster, which is very scarce, is about
th® same size as the second, which it resembles considerably, but
the branches are stouter and bear no terminal hooklets, nor are
they inflated atethe tips.

Skeleton.—The spicules are arrangzd to form a skeletal struc-
ture in a somewhat more regular manner than is the case in most
species of Clionidae. .

In the horizontal tubules the macrosgleres lie pdrallel to the
surface and in a large proportion of cases point in the same direc-
tion. They exhibit, in quite a definite manner, evidence of fasci-
culation, although in this part of the sponge they do fiot appsar to
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be bound together by any horny substance. At certain poinfs, ° \-m.)k :
probably where the aperture for a new papilla is about to be” ‘ Ny
excavated, a stout chitinoid covering is secreted over the sponge ‘
and the macroscleres adopt a convergent arrangement and are Q‘

densely massed together. At such places the nodular microscleres
are sometimes present in large numbers and form a layer several o |
spicules thick over the protecting mass. The papillae are protect- | | ,
ed by a dense ring of vertical macroscleres fortified with chitinoid ;
substance and arranged concentrically in several or many circles
with the heads resting at the base of the very short vertical tubule.
Within this ring, in the case of exhalent orifices, there is an
arrangement of cenvergent macroscleres with their tips meeting
almost horizontally and their heads set in a broad spiral of about
r} turns. Presumably the tips can be separated in the living sponge
by rotation of the heads. The whole arrangement is strikingly
reminiscent of the diaphragm in the stage of a compound micro-
scope. The smooth amphiasters are scattered in the flesh of the
tubules and chambers. Neither they nor the nodular amphiasters
play any part in the protection of the external papillae.

Gemmuies.—I have found several gemmules in the specimen
examined. They are spherical masses of cells of the usual type,
but have no horny protective membrane. Each is about 0°374
mm. in diameter. FEach gemmule occupies a separate chamber
which it fills completely. There is a slender strand of cells con-
necting it with the active part of the spoage.

Type.—No. Z.E.V. 6430/7, Ind. Mus, in spirit : ina flead Gas-

tropod shell. - 3
Locality.—Off Ceylon: 703 fathoms (R.I.M.S. " Investigaior ).

The form of the nodular microscleres is characteristic, in
particular in the large size of the lateral and terminal bosses ; other-
wise they resemble those of 7" socialis, Carter, The species is evi-
dently related to 7. armata, which, however, has the spiculgs of
this type with the bosses perfectly smooth as well as relatively
smaller. :
A .noteworthy feature of 7. investigatoris is its power of secret-
ing a horny coveribg for its growing-points when they come in con-
tact with foreign bodies. I hope to show in a subsequent paper
that it protects itself in this manner against aggression on the part
of a sponge of the genus Coppatias that is parasitic in its burrows,
At most of the points at which new galleries are being formed “in
the shell no such covering can be detected, but at some, probably
where the sponge is in contact with the outer layers of the shell,
and is about to form a new exhalent cr inhalent papilla, there is a
thick one. it is only where such a covering occurs that the nodu-
lar amphioxi are found, and if the covering is very thck, a num-
ber of these soicules can usually be discovered in which the spines
o1l the nodules seem to be completely worn away and the nodules
themselves even to some extent destroyed. Such spicules lie in or
on the outer or distal part of the covering. These facts would
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0o
» ° suggest that spicules of this peculiar type play an important part
in the perforation of the compact outer layers of the shells in which 4
the sponge constructs its burrows. A |

Thoosa armata, Topsent.
1887. Topsent, Arch. Zool. expérim. (2) V?*, p. 81, pl. vii, fig.

.9.

1891. Id., ibid. IX, p. 579.

1904. Id., ‘‘Spongiaires des Agores'’' Res. Camp. Sci.
Monaco, fasc. XXI, p. 106, pl. xi, fig. 5.

In preparations of Cliona vastifica from a shell of Malleus
from the Andaman Is., I find, mingled with the spicules of that
species, others of three types that agree well with those of Thoosa
_armata as described and figured by Topsent. They are nodular
amphiasters, reduced oxyasters consisting of a pair of long horn-
like spines arising from a minute centrum, and smooth, sharply
pointed amphioxi. The spicules of other types figured by Topsent
I have not found in this very imperfect specimen. ,

As to the smooth amphioxi, they certainly do not belong to
the Cliona and no trace of any other sponge but the Cliona and
the Thoosa is present in some of my preparations. Topsent in his
original description of T. armata described amphioxi of the kind
as an essential element in the spiculation of the species, but did not
find them in the specimen from the Azores he described in 1904.
In jny specimen, in parts of which they seem to be definitely as-
sociated to form a skeletal structure, they are on an average 0°09
mm. long and 0002 mm. broad at the thickest part. They are
thus rather larger than in Topsent’s original example.

Thoosa armaia was described from a dried sponge in an ovster-
shell from the Gaboon (West Africa), and has also been found in a
dead coral in the Azores. It has not hitherto been known from
the Indian Ocean. The extraordinary larva was described and
figured by Topsent (bp. cit.) in 1904. .

Thoosa hancocci, Topsent.
1887. Topsent, Arch. Zool. expérim. (2) V*, p. 8o, pl. vii, fig.

12.
1891. Id., ibid., 1X, pp. 577, 580. -

« 18¢8. Lindgren, Zool. Jahrb. (Syst. Abth.) XI, p. 320.
19o5. Topsent, Bull. Mus. Hist. Nat. Paris, XI, p. 94.

Topsent and Lindgren have described this species as having
spicules of three types, (a) tylostyles, () nodular amphiasters,
and (¢) slender amphiasters—Lindgren calls them spifasters—with
lateral branches terminating in minute hooks. Topsent (op. cil.,
1g03) has aiso described a closely similar species without spicules
of the last type (¢), and founded for its reception the new .
genus Cliothosa. ‘The only known species of this supposed genus ‘
(C. seurati, Topsent) only differs from 7. hancocer, apart from the '
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supposed generic character, in having the head of the tylostyle
oval (instead of usually spherical) and with a group of minute °
vacuoles in its centre.

In the collection of the Indian Museum there are two shells
from the Andamans, one of a Tridacna and one of a Malleus ! that
contain the burrows of a Clionid which agrees well with Topsent's
description of 7. hancocci so far as the general structure and the
colour are concerned. In the 7ridacna-shell the papillae of the
sponge have been destroyed, but they are well preserved in that of
the Malleus. In neither specimen have I been able to find a single
nodular amphiaster, although there has been no difficulty in re-
moving the papillag for microscopic examination from one of them.
The slender amphiasters are abundant in both specimens, scattered
in the galleries of the sponge, and the majority of the tylostyles in
the galleries have spherical heads, but those in the papillae are
variable in shape. In no single spicule can I detect a group of
vacuoles in this part. _

The question naturally arises, Is Cliothosa a distinct genus or
merely a phase of 7/oosa? In considering this question the facts
known in reference to other species of the family must be noted.
In the first place, it is known that Cliona celata?® may lose two
-ypes of spicules in the course of its latter development and that
Thoosa armata® does the seme at an earlier stage. Secondly, we
know that the nodular amphiasters are sometimes scarce in
1. hancocer itself and, apparently, may ve either confined to the
papillae* or scattered throughout the sponge.® Thirdly, in the
type-specimens of T. 1nvestigatoris (antea, p. 18) and T. laeviaster
(P. 23, postea) these spicules were not found in the fully formed
papillae but in what were apparently papillae in the process of
formation. Furthermore, in the case of the former species, they
sometimes exhibited distinct traces of wear in that position. All
these facts seem to me to point to the possibility of there being a
stage, perhaps but seldom attained, in the life-cycle of Thaeosa at
which the characteristic spicules of the genus disappear and the
sponge gains nominal generic distinction under the title Cliothosa.
If I am right, there can, I think, be no doubt that at least one of
my specimens from the Andamans has reached this stage.

Thoosa hancocei was originally described from a Tridacna-shell
from the Indian Ocean. It is apparently common in coral from
shallow water in the neighbourhood of Java and was taken by
Prof. Stanley Gardiner, also in coral, in the Maldives (fide Topsent,
1905, P- 94)-
Thoosa laeviaster, sp. nov.

Spicules and fragments of the sponge of this species were
found in the piece of dead coral referred to by Carter, whose

I One valve of the individual in the other valve of which Thoosa armata was
found intermingled with Cliona vastifica,

* Topsent, 1900, p. 42, etc,

8 Topsent, 1304, p. 111 : sec synonomy of I, armata, p. 21.

* Topsent, 1905, p. 04, " rindgren, 1898, p. 321,
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‘notice they apparently escaped, in his account of the sponges of the
Mergui Archipelago: ‘Fauna of the Mergui Archipelago I, p. 75. It
is remarkable in the form of its nodular amphiasters, the *no-
dules’’ of which are reduced to short, slender, blunt or pointed
branches totally devoid of spines. Reduced spirasters of the type
common in the genus are also present, while the macroscleres are
smooth amphioxi. R :

' General structure.—Nothing is known of the general structure
except that the sponge consists, in part at any rate, of slender
apparently cylindrical branches ramifying in dead coral.

Papillae.—The papillae, of which several imperfect examples
were extracted, are evidently very small, probably not more than
0'3 mm. in diameter. They are protected by dense masses of up-
right» macroscleres.

Spicules.—The macroscleres are small, slender, smooth, sharply
pointed, spindle-shaped amphioxi; a large proportion of them are
definitely geniculate in the middle. . The average length is 0°08
mm. and the average breadth in the middle 0’003 mm.
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F1G. 4.—Spicules of Thoosa lacviaster.

Only two types of microscleres can be distinguished; (a)
smopth, rather slender amphiasters surrounded at some little dis-
tance from each extremity by a circle of several (normally 4)
horizontal branches, which are also smooth and relatively slender.
These are usually blunt but sometimes pointed ; they are always
stouter at the base than at the tips. The length of each hranch
is usually equal to the distance of its base from the nearest ex-
tremity of the shaft, which terminates in the same manner as the
branches, and the distance apart of the two circles is considerably
Greater. The average length of the spicule of this type is from
about 0°04T to 0°08 mm. ; the average thickness of the shaft from
about 0°0065to 0013 mm. and the breadth from tip to tip across
the branches from 00246 o 00328 mm., but all these measure-
ments are variable. (b) The second type of microsclere is a re-
duced oxyaster consisting: of a pair of relatively long and slqnder
curved horn-like spines attached close together to a minute
centrum. 2

Skeleton.—From the fragment of sponge extracted from t}.Je
coral it is evident that the macroscleres are arranged much as 1n
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T. imvestigatoris. The reduced oxyasters are scattered in the mai;
body of the sponge, while the amphiasters ‘are collected in small
groups and associated with films of horny substance in the inte-
rior. They also appear, therefore, to have been arranged in the
same manner as their homologues in T'. investigatoris.

Type.—A microscopic preparation mounted in Canada balsam.
No. Z.EV. 6639/7. Ind. Mus ¢ :

Locality.—King Id., Mergui Archipelago; in dead coral (J
Anderson).

The form of the amphiaster is unlike that of any other species
in the genus, for the ‘“ nodules” of these spicules, even when they
are smooth as in Thoosa armata, are usually short, stout and
rounded. It is clear, however, that their form in T. laeviaster
does not depart very widely from the generic type and is ‘really
nearer that of the normal amphiaster of T'. radiata (Topsent, 1887' :
pl. vii, fig. 11) than that of the homologous spicule of T, armata.

N



EXPLANATION OF PLATE I

F16s. 1, 2, 3, 4. Cliona annulifera, sp. nov.

L B

1.—Part of typespecimen extricated from the shell in
which the sponge had burrowed, viewed from below
as an opaque object, X ca. 30. g. = gemmule: s.
= space from which shell-substance has been re-
moved.

2.— A single chamber mounted, without staining, in
Canada balsam and viewed from one side by trans-

mitted light, X ca. 57. i.p.= inhalent papilla:

m. p. == mixed papilla: G.=gemmule.
3.—Another chamber stained with borax carmine and
similarly mounted, seen from above by transmitted
light, X ca. 57. Lettering as in figs. 1 and 2.
4-—A mixed papilla, viewed obliquely from one side as a
solid object, more highly magnified. ¢.= calcare-
¢ ous granules.

5, 6.  Thoosa investigatorts, sp. nov.

5.—Part of type-specimen extricated from the shell in
which the sponge had burrowed, viewed from above
by transmitted light, X ca. 35. e.p. = exhalent
papilla: h.r. = horny ring surrounding papilla:
m.g. == commencement of a new gallery: s. == space
from which shell-substance has been removed.

6.—Another part of the same sponge only partially
extricated, viewed obliquely by transmitted light,
and more highly magnified. i.p.= inhalent papilla:
S.= fragment of shell,

.

| Ve
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17" HERMIT-CRABS EFROM THE CCHILILKA
LAKE :
By J. R. HExpERSON, M.B., C.M., F.L.S., Superintendent,
Madras Government Musenm.

The small collection of Paguride which forms the subject of
this paper was obtained by Dr. N. Annandalé and Mr. S. W..
Kemp, .during their survey of the Chilka Lake, on the Orissa
Coast in the Bay of Bengal. Of the five species taken it has only
been found necessary to describe one as new. In each of the
previously known species reference is made .to Col. A. Alcock’s
*¢ Catalogue of the Indian Decapod Crustacea in the collection
of the Indian Museum,’’ part II, Anomura, Fasc. I, Pagurides
(1905), where a full bibliography will be found.

Clibanarius padavensis, de Man,

Alcock, p. 44, pl. iv, fig. 2.

Station 22!, 86g8/10. Five specimens of moderate size, in-
cluding a female with ova.

“Statipn 75, 8700/10. A young specimen with the carapace
measuring only 7 mm. in length, yet possessing all the charac-
teristic colour markings. '

Station 82, 8705/r0 A male, and a female with ova, of
moderate size, the carapace of the former measuring 16 mm. in
length ; also a very young specimen.

Station 83, 8696/10. Six individuals of moderate size, the
carapate of the largest (a female) measuring 18 mm. in length.

This species, which shows a special predilection for brackish
water, occurs in -suitable localities round the Indian coast from
Burma to Bombay. It has also beén recorded from Singapore,
Queensland, New Guinea and New Caledonia.

Clibanarius longitarsis, de Haan.*

Alcock, p. 158,

Station 142, 8968/10. In Purpura shells. Two specimens,
male and female, the latter which is slightly larger with the
carapace 11 mm. long.

1 An explanation ol thé station numbers will be given in a subsequent paper
dealing in a general manner with the zesults of our-survey of the Lake, (N. A)

2 1 take this species as characterized by de Man in his account of the
Crustacea collected by Dr. Brock in the Malay Archipelago (Archiv, f. Nat,
LLITE, p- 441, 1887)
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This record is interesting as it tends to show that the specfes,
which was previously known only from the southern part of the ° .
east coast so far as India is concerned, probably occurs in suitable
localities all along this coast. It is the commonest brackish-water
pagurid on the Coromandel coast.

C. longitarsis has been found in various localities from East
Africa to Japan.

[ e ©

Clibanarius olivaceus, n. sp. . :
Station 22, 8698/10. Two males and two females. Also 2
8710/10, a male, and 8708/10 a very young specimen in a frag- $

mentary condition which probably belongs to the present species.

2 I 3

Cisbanarius olivaceus, n. <p.: 1.anterior part of carapace, eyestalks, ete.
from above ; 2. left cheliped from above; 3. last four segments of second leg from
above, ' ; P

Station 142, 8967/10. A female with the carapace 9 mm. long.

Some small individuals of this species were taken by Dr.

‘Annandale near the mouth of the Adyar River, Madras, in
October 1913,
&g

Carapace with the usual tufts of setae, which are most nu-
merous towards the sides and immediately behind the cervical
groove. Rostrum moderately prominent, reaching a little heyond
the antennal angles of the carapace. :



e
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? Eyestalks distinctly longer than the anterior border of the
carapace and almost as long as the antennula: peduncles; the
eve occupies about one-tenth of the length of the stalk. Oph-
thalmic scales with the outer edge setose and faintly spinose.

Antennal acicle setose and slightly spinose, the proximal
spinule being most prominent, scarcely reaching the terminal
joint of, the peduncle; flagellum about one and a half times as
long as the carapace.

Chelipeds subequal and similar; merus with the upper
margin obscurely serrulate and two spinules at the distal end of the
outer lower margin; carpus with a distinct spinule at the distal
end of the upper margin and two or three smalles spinules further
back on the margin; hand only slightly roughened and compara-
tively free of setae, with no spines anywhere on its palmar
surface ; fingers rougher and more setose than the palm, the projec-
tions almost becoming spinose towards the finger-tips, when closed
exhibiting an intervening hiatus. The length of the hand, includ-
ing the fingers, is about twice its breadth.

The second and third legs exceed the chelipeds on both sides
by the length of the dactyli and nearly half the propodi; a
spinule is present at the lower distal end of the merus and
another at the upper distal end of the carpus in both pairs of
legs. The dactylus of the third leg is about one-fourth longer
than the corresponding propodus; the dactylus of the second leg
while shorter is still distinétly longer than its propodus.

«The colour of spirit specimens is yellowish, with the chelipeds
and second and third pairs of legs olive green. The only distinct
bands of colour are three pale red lines, on the inner upper and
outer surfaces of the eyestalks, though in the specimen from sta-
tion 142 the upper line is obsolescent. The meral and carpal joints
of the second and third legs, particularly the former, show a faint
bluish green colour near the upper posterior surface and a reddish
hrown.tinge near the lower margin, but these colours are not
sufficiently circumscribed to constitute bands. The dactyli of the
second and third legs are bufi-coloured. SRS

Length of carapace (in a male) 12 mm., breadth of anterior
border of the carapace4mm.; length of eyestalk 5'5 mm.,length of
dactyvlus of second left leg 9°'5 mm., length of propodus of second
left leg 7'5 mm. The left eyestalk of the type specimen is shorter
than the right and is evidently in process of regeneration.

This species is closely related to C. padavensis, de Man, and
C. longitarsis (de Haan), both of which commonly occur in brack-
ish water in India. It agrees with them in the long dactyli of the
second and third legs, and in the long eyestalks, which are longer
than the anterior border of the carapace, but is readily distin-
guished from both by its colouration,

In C. padavensis ', there are very, distinct deep red or

I My remarks on C. padawvensis, in the Journ. Asx. Soc. Bengal. XYV,
pt. i, p. 520, 1896, were made in ercor and really apply to €. longitarses.
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crimson lines on the second and third legs, eyestalks and cheli-
peds. In C. longitarsis, a pale blue bafd bordered above and
below by red brown occurs on the joints of the second and third
legs, being best marked on the propodi, and there are no colour
lines on the eyestalks or chelipeds These distinctive marks are
present at all stages of growth, and I am of opinion that colour
is a fairly reliable character in separating the species of Clibana-.
rius.

In addition to the colour differences, the hand of C. olivacens
is much smoother and less hirsute on the upper surface, while the
inner margin is devoid of the spinules which occur in the two
other species,

Clibanarius sp.

Station 82, 8709/10. Five very small individuals which are
too young to identify satisfactorily. They perhaps belong to the
last species. :

Diogenes miles (Herbst).

Alcock, p. 67, pl. vi, fig. 5. v

Ganjam Coast outside the southern part of the Chilka Lake,
in a Voluta shell, 8706/10. A female with ova in which the
carapace measures I5 mm. in length.

This species, which is common on the east coast of India,
but so far as I know does not affect brackish water, has a charac-
teristically flattened carapace, and the hand of the left or lasger
cheliped can be bent almost at right angles to the wrist,she result
of living in shells with a long narrow aperture.

Diogenes avarus, Heller.

Alcock, p. 68, pl. vi, fig. 6.

Station 71, 8703/10. Three small specimens.

Station g1, 8764/10. Eleven small specimens, inéluding
several females with ova in which the carapace measures less
than 5 mm. in length  Also 8707/10; two small specimens,

Station 93, 8701/r0. Seven small specimens, one of which,
a female with ova, has the carapace 5 mm, long.

Station g4, 8702/10. ‘I'wo minute specimens.

This small species is common in the South Indian back-
waters, but also occurs in the sea, both between tidemarks in
places such as the shores of the Gulf of Manar where the surf is
not excessive, and in shallow water. As was first pointed out by
de Man the lengthening of the carpus and band of the larger
cheliped, which is so characteristic a feature of adult males, is
much less marked in females and young males, Some individuals
appear to attain maturity while of small size; in the present
collection there are several females with ova in which the cara-
pace measures 5 mm, in length or even less, while individuals
from other localities are found at least double this size.
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Ceenobita rugosus, Milne-Edwards.

Alcock, p. 143, pl. xiv, fig. 3.

Station 107, 8966/10. A small specimen in a Natica shell.

Station 123, 8965/10. A small specimen.

These specimens, which are evidently immature, as the
carapace of the larger one measures, only 10 mm. in length,
appzar to belong to this common Indo-Pacific species. They
possess a stridulating organ composed of an oblique row of elon-
gated parallel teeth, on the outer surface of the left palm, and
the outer surface of the propodite of the third left leg is sepa-
rated from the anterior surface by a distinct ridge,

Ceenobita cavipes, Stimpson.

Alcock, p. 146, pl. xiy, fig. 1.
= C. wiolascens, Heller, and C. compressus, Ortinann.
Station 79, 8699/10. Three young specimens. .
Station 82, 8695/r0. A number of young specimens, the
largest of which is a female with the carapace 14 mm. long,
Station g5, 8697/10. A half-grown male.

The lower part of the outer surface of the left palm 1is
smooth, and as pointed out by Stimpson is mahogany coloured.

This species is very common in the neighbourhood of the
backwaters along the east coast of India, and is frequently
found at some distance from the water. It is most active at
night. A




1II. NOTES ON SOME SOUTH INDIAN
BATRACHIA.

By C. R. Naravan Rao, Ceniral College, Bangalore.

I. The Larvae of Microhyla rubra and Rana breviceps.

3

These tadpoles have been described by Mr. H. 8. Ferguson,
F.L.S.,.late Director of the Trevandrum Museum, in his paper on
<A List of Travancore Batrachians,’’ published in the Journal
of the Bombay Natural History Society (Vol. XV, p. 499). I am
of opinion that Mr. Ferguson has mixed up the larvae of M. rubra
with those of the allied species M. ornaia, and there is considerable
difference between his account of the tadpoles of R. breviceps and
the specimens I have collected. These facts sufficiently justify
the publication of the following notes, in which I purpose to des-
cribe the specimens in full and at the end indicate the chief points
wherein I differ. I might add here that examples of all these
larvae have been sent to Dr. N. Annandale whom I have to thank
for examining them.

s Larva of M. rubra.

H. §. Ferguson, J.B.N.H.S., Vol. XV, 1904, p.506; Boulen-
ger, Fauna, p. 491. °

Towards the middle of July, a few specimens of this tadpole
were obtained at Bangalore from a pond in which rain water had
collected. Other tadpoles found in their company were those of
A7, ornta, R. breviceps and Rhacophorus maculatus. The tadpoles
were allowed to complete their metamorphosis in the college
aquarium. They may be described as follows :(— R

The head and body.—Head depressed and almost flat, snout

"broadly rounded but not squarish. Both dorsal and ventral sur-

faces of trunk flat. In horizontal section, the body is nearly
elliptical. Skin smooth. Y

e Eye and nostril.—Nostrils nearer to the snout than the eyes,
and are dorsal. The inter-orbital space nearly six times the inter-
nasal. Eves lateral, visible from below and by no means promi-
pent. Pupil round. (It is vertical in the adult).

Mouth.—Very small, nearly terminal or dorsai: broadly
triangular or nearly oval. Upper lip better developed, with a
horny edge. Beaks, hofny teeth and papillae absent. -

Sensory glands and pits.—A conspicuous white glandular area,
somewhat dome-shaped, just behind the mouth or between the
nostrils. A number of sensory pits round the mouth, especially

(.
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about the corners. A fine white glandular streak from nostfils
to the outer angle of the eyes, extending along the sides of the
body. In a few specimens a similar dorso-median streak is occa-
sionally present.

Spiracle.—Situated in the midventral line, large and broadly
A V-shaped, opening directed backwards and is far from the
snout. Behind, another poge involved in the lower caudal crest
is present, marked abdominal pdre in figure B. There is reason
to suppose this to represent a secondary spiracle. Water comes
out in two streams as may be experimented with carmine solution.

Vent.—Slightly sinistral, inconspicuous, covered over by the
lower tail Iobe.

Tail.—Muscular portion thick at the root and ends in a very

" .

fSpiracie
o dllmul/erg

: Fig, 1~—Tadpoles of Microliyia .:-ubm.
A. Dorsal view. B., Ventral view,

fine flagellum. At the greatest width, ie. between the thighs,
the ventral crest is more than four times the upper membrane.
The former begins behind the gpiracle and surrounds the sefond
pore. The lobes are delicate and transparent. 4

Colour.—ILive specimens are olive above. 'beautlfuuy mar-
bled. Spirit specimens do not, however, §how this delicate
scheme of “colour. Following the glandular line _of the head and
body, is a dark band which throws it in relief. Iimbs barrgd. A
brown ban across the thighs. Abdomen immaculate, occasionally
the throat is bronzed.

Dimensions.—The following are the average measurements
of four tadpbles with well-developed hind limbs :—

—
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®  Total length i o .. 40 mm.

o Length of head and body  *.. .. I5 mm.
Maximum width of body . .. OQmm.

Do. depth do. 3 sob | yomms

Do. do. tail o7 .. Qmm.

Biological.—The period occupied by development in the

- aquariym is roughly twenty days, and it must also represent the

time taken in nature. Microhyia like the other genera of the
family Engystomatidae spawns in localities which dry up very
soon, and the tadpoles are also otherwise exposed to-attacks by
ducks and geese. Rapid metamorphosis is apparently a provi-
sion, in the case of these thoroughly terrestrial forms, for the
preservation of the species.

The larvae float on the surface and the highly contractile
mouth is a character which they share in common with the other
species, M. ornata, noticed by Capt. S. S. Flower and Mr. Fer-
guson. The food of the tadpoles consists of small micro-organisms
such as water fleas, Infusoria and Rotifers. The fine flagellum at
the end of the tail is kept lashing the water. Assoon as the fore-
limbs develop, the larvae leave the water and squat on the stones
in the aquarium, and if these are removed they easily perish.
The metatarsal tubercles are well-developed and the baby frogs
with short stumpy tails use them in burrowing. The web which
completely invests the toes in the larval stage atrophies when the
tadpoles leave the water. @

i Points of Difference.

I shall next proceed to enumerate briefly the points in which
I differ from Mr. Ferguson.

(1) He remarks that the nostrils are nearer the eye than the
end of snout.

I make out in my specimens that the converse is true;

 the distance between the eye and the nostril is at least
I} mm, greater than that between the nostrils and snout.

(2) The spiraculum is described by him as being dirécted
downwards and backwards.

I notice that the spiracle is directed downwards and.back-
wards in the larvae of M. ormala in which the abdomen
is laterally compressed; while in M. rudra, the body
being dorso-ventrally depressed, the spiraculum opens
backwards as a rule,

(3) Again Mr. Ferguson observes that the spiraculum is close
to the anus which also opens in middle line in the lower edge of
the subcaudal crest.

It is obvious that he mistakes the abdominal pore for the
anus which for anatomical reasons cannot occupy that
position. The anus, however, is normal in position be-
tween the hind legs and is slightly sinistral
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(4) In describing the colour, Mr. Ferguson observes that” in
life the body is almost transparent. . 2 .
I am perfectly certain that the tadpoles of M. rubra are
opaque while the transparent character of the larvae of
M. ornata is noticed by Capt. S. S. Flower and Mr.
A. L. Batler,
(5) Further down Mr. Terguson notices that the dark marks-
form a more or less diamond-shaped figure on the back. i
This is again a feature characteristic of the tadpoles of M.
ormata and not met with in the allied form, viz. M. rubra. In e
the former species, if we follow the progress of metamorphosis, we
may notice the ‘diamond-shaped figure developing in the adult
into ““ a large dark marking on the back, beginning between thf
eves and widening as it extends to the hind part of the’ body.
Boulenger (Fauna, p. 412). e
Habits of the Adult.
This frog does not appear to extend into the Malay Peninsula
as may be judged from Mr. A. L. Butler’s account of the batrachi-
ans of that region (J.B.N.H.S., Vol. XV, p. 387), nor does it
occur in such abundance as the other little frog M. ornata. It 1s
a deep digger as is evidenced by the presence of two powerfully
developed metatarsal tubercles, and I have myself obtained speci-
mens nearly two feet from the surface. The frog does not come
out of the burrow during the hot weather and only a very heavy
shower of rain, an inch and a half or two, can induce it to leave
its hiding place. During the breeding season which ‘in Madras
comes off between November and January, and in Bangalqre be-
tween June and Sebtcmber, the batrachian generally remains on
the surface hiding by day under stones, flower pots or in hedges
and coming out to feed or spawn by night. The frogs are very
good jumpers, but if kept long in water show signs of dlst_rgss.
They feed voraciously on young termites and can stand captivity
well. The call lotes resembie the shrill chirping of a tree cricket .
frore which they however differ in being an interrupted cry. Itis
by no means difficult to distinguish the cry of this species in the
general babel of amphibian voices thdt ensue a heavy shower of rain
in the night.

A

-

Larva of R, breviceps.

H. S. Ferguson, J.B.N.H.S., Vol. XV, 1904, p. 502; Bouler-
ger, Fauna, p. 451.

These tadpoles were taken in conjunction with the larvae of
M. rubra and were reared in the college aquarium. They differ
from Mr. Ferguson’s account in so,many particulars that I_ have "
no doubt that he is describing some other 'species. My specimens :
may be described thus:*— ‘

The head and body.—Body short and oval, Dorsal and vent-

ral surfacesemoderately flat or slightly arched. Snout obtuse or .

\.;.4
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rounded. ILength of body about one and a half times the breadth.
Mouth ventral. « .

Nostril and eye.—Small, not prominent, nostrils dorsal,
nearer to eyes than to mouth. The inter-orbital space is slightly
more than twice the distance between the nostrils. Eyes dorso-

lateral.
Mouth.—Ventral, small. Lower lip better developed and

" directed forwards. Both lips dre bare of papillae, which, how-

ever, are large .and are aggregated in two or three rows in the
corners of the mouth. Occasionally in a few cases a small ovoid
gland may be present in the same region. Beaks horny and not
powerful ; both finely serrated ; lower jaw broadly V-shaped and
the upper crescentic. Dental formula, 1 : 1/3.

Sensory pits and glands.—Occur generally scattered on the
head. A fine row of whitish glands from the eves to the tympanum.
A dorso-median streak sometimes found. ; :

Spiracle—Tubular, sinistral, pointing upwards and slxgl_:tly
backwards : a fairly circular opening ; somewhat low on the side,
nearer to eye than to root of tail.

Vent.—Also sinistral, a fairly prominent tube. )

Tail —Tip not pointed ; dorsallobe beginning much behind the
root of legs, is strongly arched. The ventral poorly developed,
the outer margin of which is almost parallel to the long axis of
the muscular portion. The greatest depth of tail is ¢ of the
total length, and at this part the lower membrane is only } of
the upper. Muscular portion strongly developed. .

Skin sand colouration.— Skin either granular or warty W}th
strongly developed tubercles. Dorsal surface deep grey with
broadly V-shaped dark mark between the eyes. and M-shaped,
sometimes broken, marks on the back. Ventral surface whitish
and sides finely dotted in a few specimens. The muscular portion
and lobes and tail deeply blotched. ILimbs barred.

Limbs.—Short, toes poorly webbéd at the base. The meta-

tarsal ‘tubercle well-developed, about the size of the first toe.

Subarticular tubercles well formed. é
Dimensions.—A fully grown tadpole measures as follows«—
Total-length SR B 50 mm.
Length of body 7 20 mm.
N ., tail ate 30 mm.
Maximum breadth of body I3 mm.
depth ,; 5; 9 mim.
3 5 ,, tail 8 mm.

Biological.—T'he time occupied by the development qf this frog
is almost the same as that taken by the other burrowing types,
viz. I8 to 20 days. I have noticed that these laryae remain at
the bottom of the aquarium, occasionally coming to the surface to
breathe air. When disturbed; they would move on their legs,
rather than swim. They were fed on weeds and also on degd tad-
poles. Foul water is death to them. Like the larvae of other
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Engystomatidae, they leave the water as soon as the front limbsw

sprout.
Points of Difference.

The particulars in which the above description differs from
Mr. Ferguson's may be briefly indicated below.
(1) He states at page 502 of the jo
length of the body is one and three quarters its breadth ‘
I have measured ten full-grown specimens and I find the
average ratio of length to preadth is as I5 : I0 mm,,
in other words the length is one and a half times the

breadth.
(2) Further he describes that the distance between the eves is
ostrils and is equal to the

one and a quarter that between the n
width of the mouth. 3 G ab e ink o
In measuring the same ten specimens , 1 find that the inter-
orbital space is more than twice the mterl:lasal, and i3-one

ko tBitds a1 /ihe wiath ot the WOttt

a breviceps.
B. moul

Fie, 2= Tadpoles of Ran
A. Lateral view.

(3) Mr. Ferguson states in regard to the spiraculum that it

is visible above and below.
In all my specimens the spiracle is so low on the side that'it
is visible from neither view.
4) He makes out that the anal opeﬂiﬂg isont
All the adult tadpoles in my collection possess
vent.
(5) The tail is descr
acutely pointed.
Almost all the specimens in my collection show
tip. ¢
(6) In the description of mouth parts, Mr. Ferguson states
that the upper mandible has a blunt tooth-like prominence and
that the outermost row of teeth on the lower lip is less than half
the length tof the middle row which again is shorter than the

upper.

he middle line.
a sinistral

ibed in the T'ravancore specimens as being

“w

a rounded

1aps such as is met with in

The prominence spoken of, perl
regards

the larva of R. tigrina, is not discoverable and as

arnal cited above, that the

.

o
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} * the rows of horny teeth, the first two rows are nearly
25w equal, while the third is only slightly shorter than either
- the first or the second.

- (7) The total length of Mr. Ferguson’s specimens is 4I mm.

The maximum length of my specimens exceeds this by at
¢ : least ¢ mm.

. Habits of the Adult.

The adult frog is thoroughly terrestrial and the burrowing
habits have produced an external appearance not unlike that of
¢ Cacopus systoma: a rounded snout, small mouth, a stout body,

short hind limbs, a powerful metatarsal tubercle and very slight
web. It leads a solitary life and congregateS only during the
pairing season. A light vertebral line is present in most specimens
and its occurrence is purely arbitrary. It is not one of the
‘concert-giving frogs like R. cyanophlyctis and the call notes may
be expressed by the short syllables Rut-Rut-Rut,” uttered in
quick succession. The batrachian is entirely nocturnal in its
habits and young frogs stand captivity much better than adult
examples.

w 1L. T The Distribution and Habits of Bufo fergusoni.

This little toad has been described by Dr. G. A. Boulenger,
(/.B.N.H.S., Vol. VII, p. 317).

In the article quoted above (wiz. ‘“ A list of Travancore
Batrachians '), Mr. Ferguson makes the following remark in the
opening fines: ‘‘ There have been so far thirty-four species of
Batrachians described as occurring in Travancore, three of which
have not been found elsewhere as yet They are Rana auraniiaca,
Ixalus travancoricus and Bufo fergusoni® (J.B N.H.S., Vol. XV,

« 1904, P- 499). _

I have no doubt that this species of Bufo enjoys a much

wider «distribution. In 1903, two specimens were taken in the

. *compound of the then residence of Dr. William Miller in Nungam-
* bakam, Madras; one of which was sent to Dr. G. A. Boulengery who

in acknowledging receipt of the toad, mentions that it is also

known from Ceylon. Since'then specimens have bheen obtained

from S. Malabar and the outlying districts of Mysore. It is pos-

sible that the little toad may be found in North India, though,

hawever, its occurrence is not yet reported.!

The following is a short account of the observations made on
the habits of this animal. It is entirely nocturnal and does not
appear to occur in any large numbers and is certainly one of the
rare toads., When given loose earth, it burrows with great ease.

5 It feeds almost exclusively on termites. It does not touch
black ants, smaller bestles and earthworms which form the staple

L [ think that this toad is replaced in Northern India by B. stomaticus,
Litken.—V. 4.
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mal mode of progression and:it can also run, especially if quarry s *

is sighted at a distance. When the animal walks, the body is

lifted from the ground, but is still underhung from the limbs,

and the movement has all the awkwardness of a Calotes, which

arises from the inequalities of the limbs. In trying to take a :
wider range of view of the surroundings, the body is supported on

the four legs and the animai may move in that conditionsome- * °
what mammal-wise, In running the head is kept low. When leit

on the table it gently crawls round the edge (body almost E
touching the surface) measuring the height, and prefers to remain .
quiet in the centre to performing the heroic feat of jumping off.

Even if pressed uader the arm pit, it does not utter the plaintive
metallic cry characteristic of the common toad. When h_eld,. it

does not struggle to escape, but will remain quiet and even pick

up white ants from off one’s hand. If thrown in water, especiallye

if it is deep, it darts here and there and then is easily drowned if

not rescued in time,

L
food of the bigger toads like B. melanostictus. Walking is the nor- gﬂ’a



IV. SOME ORIENTAL SAWFLIES IN THE
INDIAN MUSEUM,

By S. A. ROEWER, Bureaw of Entomology, United States
Department of Agriculture, Washington, D.C.

In the fall of 1gr2 the writer received, on, his request, the
unnamed sawflies of the Indian Museum for study. This collection
contained some new species and genera and certain species previ-
ously described. A report of the named species and descriptions
of the new species and genera will be found on the following pages.
With permission of the authorities of the Indian Museum certain
duplicates were retained ; these have been placed in the collections
of the United States National Museum. Thanks are due the
authorities of the Indian Museum for the privilege of studying this
collection, for their generosity in. giving duplicates, and for the
extending of the original time limit.

Superfamily SIRICOIDEA.
Genus Sirex, Linnaeus,
Sirex imperialis, Kirby.

One male from Shillong, Assam (La Touche).
This male has the apical margins of the tergites rufous and
the wings more yellowish than the description of the female indi-

cates.

“

‘ Genus Xiphydria, Latreille,
Xiphydria orientalis, Westwood.

L4
One female from Kurseong, East Himalayas, collected® May
21-29, 1906, at an altitude of 5,000 feet (N. 4.).
This specimen differs from the original description in the
antefurcal second recurrent vein, but is no doubt Westwood’s spe-
cies. The mandibles are quadridentate ; the head around the

ocelli is striato-punctate.

Superfamily TENTHREDINOIDEA.
Family CIMBICIDAE.
(enus Abia, Leach.
Abia melanoceros, Cameron.

One male from Khasi Hills, Assam.

E Rkl &)
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Family ARGIDAE.
Genus Cibdela, Konow,

Cibdela janthina (Klug)
One male from Sadiya, Assam.

Genus Athermantus, Kirby. + S

In 1882 (List Hym. Brit. Mus., vol. I, p. 54) Kirby characterized
his genus Athermantus for Hylotoma imperialis, Smith. Kirby's
deseription is brief and the figure is in part incorrect, so this genus
has not been well understood. Konow in his table in the Genera
Insectorum (fasc. 29, 1905, p.13) separates Kirby’s genus from the
other Argini without a superapical spur on the hind tibiae, by the
compressed hind tibiae. In his table of the genera of Argidae it
Zeit. Hym. Dipt., vol. 7, 1907, p. 185, Konow abandons the
character of compressed hind tibiae and separates Athermantus
from the other genera on venational characters. Due to the in-
accuracy of the artist and the probability that Konow had never
seen a specimen of Alhermanius, this separation cannot be used.
Mr. Meade-Waldo has kindly examined the type of Athermantus
imperialis (Smith) and from his notes and the descriptions there
can be no doubt that the specimen before me is correctly deter-
mined. The following descriptive notes are given to more properly
establish the identity of this genus:— 2

Closely allied to Cibdela, Konow, but may be separated from
that genus by the following comparison :—

AraervaNTUS, Kirby.

Facial quadrangle much broad- Facial quadrangle with its
er than the length of the width subequal or but little
¥ greater than the length of
the eye.

Posterior orbits much narrower
than the cephalo-caudad dia-

. meter of the eye.

Crepiera, Konow.

Posterior orbits much broader
than the cephalo-caudad
diameter of the eye.

. Malar space longer than the
length of pedicellum.

Postocellar arca well defined.

Tateral ocelli behind the supra-
orbital line.

Propodeum without a median
furrow.
Posterior tibie compressed.

Malar space narrower than the
length of pedicellum.

Postocellar area obsolete.

Lateral ocelli with their afite-
rior margins on the supra-
orbital line.

Propodeum with a faint me-
dian furrow. ’

Rosterior tibiz not compressed.

s
In Konow’s table in Zeit. Hym, Dipt., vol. 7, 1907, P- 185,
this should fall next to Cibdela, but would be separated by the above

comparison.
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Athermantus imperialis (Smith).

One female _from Rurseong, East Himalayas, collected August
6,1909, at an altitude of 6,000 feet (E. D’4brex). Indian Museum
No A4,

Genus Arge, Schrank.
Arge fumipennis (Smith).

Two females from Almora, Kumaon, collected September
3-12, IQII, at an altitude of 5,500 feet (C. Paiva).

Arge luteiventris (Cameron).
Fourteen specimens, males and females',' from Shillong,
Assam { La Touche).
Arge xanthogastra (Cameron).

Two specimens from Almora, Kumaon, collected June 27, 1911,
at amealtitude of 5,500 feet (C. Paiva).

Arge albocincta (Cameron).

Hylotoma albocincta, Cameron, ‘Trans. Ent. Soc. London, 1876,
P-459.
It may be advisable to make a new genus for this character-
istic species which has the large eyes almost touching the base of

the mandibles, but until more material has been studied the

author fesls loath to propose such a genus. The following char-
acters apply to the specimen at hand: Emargination of the cly-
peus sub-V-ed ; supraclypeal fovew deep, elengate ; frontal basin
well defined, two and one-third times as long as its dorsal width ;
a shallow depression in front of the anterior ocellus ; postocellar
furrow angulate anteriorly ; postocellar area not defined laterally ;
head and thorax shining, with sparsé, fine punctures ; basal vein
dlmost the length ofthe intracostal vein basad of cubitus ; second
cubital cell parallel-sided, «about three times as long as apical
width ; apical abdominal segment with dense white hair. &

One female, Shillong, Assam (La Towuche) in the Indian
Museum Collection No.'ii"

Genus Pampsilota, Konow.
Pampsilota sinensis (Kirby).

Hylotoma microcephala, Cameron, Trans. Ent. Soc, London, 1876,
p. 460. (nec Vollenhoven).

Hylotoma sinensis, Kirby, List Hym. Brit. Mus,, vol. I, 1882,
p- 72, pl. 5, fig.2. -
Eight specimens,males and females, from Assam (Sadxyg, 5

specimens, “‘ Sibs™ (Sibsagar) N.E. Assam I specimen, and 2 with-

out definite locality) forwarded by the Indian Museum, agree
well with Cameron’s and Kirby’s accounts. They belong to the

-
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genus Pampsilota which easily explains Kirby’s inability to detéct
superapical spurs. 2 %

Pampsilota nigriceps, sp. n.

This species is probably more closely allied to sinensis (Kirby)
than any other described species of this genus, but it may be
differentiated from Kirby’s species by the black legs and black .
tergites, 3 :

Female—Tength 11 mm. Anterior margin of the clypeus
very slightly incurved ; supraclypeal area black ; frontal fovea
open below, extending parallel until it reaches the anterior margin
of the _anterior pcellus, with an accentuated triangular-shaped
erre§319n opposite the upper margin of the antennae; postocellar
line distinctly shorter than the ocellocular line; postocellar furrow
well defined, about th
posterior ocelli ; postocellar area strongly convex, slightly parted
by a median furrow: antennae typical for the genus, extending
to the posterior margin of the scutellum. Rufo-ferrugineous ;ehead
except the palpi black ; scutellum, metanotum, tergites except
the lateral margin and the apical portion of the posterior ones,
the sheath above, mesosternum and legs black ; the anterior legs
beneath are piceous ;. wings dusky hyaline, venation black. :

Male.—Length 8 mm, What appears to be the male of this
species has the frontal foyea closed below and differs in colour in
having the scutum and the basal portioa of the prescutum black
and in the piceous stigma and paler wings. ’

India. Described from two females, one type, andne male,
allotype: the type female from Mungphu, Sikkim ; the paratype
female from Sikkim ' May 1912 ; the allotype from Sadon, Upper
Burma, collected at an altitude of 7,000 feet, April, 1911 (.
Colenso).

Type and allotype in Indian Museum, type No. %', allotype
49 . .

Paratype—(Fzmale) Type Cat. No. 185:30, U.S.N.M.
* Family TENTHREDINIDAE.
Genus Xenapate.s, Kirby.

Xenapates incerta (Cameron).

Two females from Sikkim, East Himalayas, collected May,
1612, One female from Ghumti, Darjiling district, East Himalayas,
collected July, 1911, at a caleulated altitude of, 4,000 feet, by
F. H. Gravely. One male from Kurseong, East Himalayas,
collected Jure 29, 19710, at an altitude between 4,000 and 8,000 feet
(N. Annandale). One female from Sadiya, Assam.

Monostegidea, gen, n,

This genus belongs to the tribe Allantini where it is relatgdl
to Monostegic, Costa and Monsoma. MacGillivray, It may be

€ width of the posterior ocellus behind the

i 5
Vs
|
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separated from both of these by having the antennae long and
sslender and the third and fourth joints subequal.

Malar space distinct ; clypeus arcuately emarginate (the depth
of the emargination varies considerably); antennal furrows com-
plete but not strong ; orbital carina obsolete ; posterior orbits
narrower than or subequal with cephalo-caudad diameter of the
eye ; antennae long and slender, pedicellum wider than long, third

" and fourth joints subequal ; head and thorax shining, almost

impunctate ; tarsal claws cleft, inner tooth shorter ; first trans-
verse cubitus present ; nervulus its length from the basal ; hind
wings with one discal cell, nervellus at right angles with the anal
vein ; apical joints of the hind tarsi shorter thim the two prece-
ding.

T'ype..—Poecilosoma nigriceps, Cameron.

Monostegidea nigriceps (Cameron) Rohwer.

Poccilosoma nigriceps, Cameron, Jn. Bombay Nat. Hist. Soc., Vol.
XIV, 1902, p. 442. :
This species is ‘represented in material received from the
Indian Museum from the following localities :—

Darjiling, altitude 7,000 feet. Two males collected by <
Paiva. Kurseong, altitude 5,000 feet. Two females and three
males ; collector not given.

Siliguri, base of the East Himalayas. Three females collected
by Museum collector.

Ghumti, altitude 4,000 feet. One female collected by F. H.
Gravely.

Monostegidea leucomelaena; sp. n.

his resembles to some extent Taxonus fulvipes as described
by Cameron, but itis not in agreement with Cameron’s description
in many characters. It can readily be separated by the pale spot
on the scutellum. :

Female.—TLength 6 mm, Anterior margin of the clypeus deeply,
narrowly, arcuately emarginate, the lobes broad, obtusely rapinded
apically : supraclypeal area rectangular in outline, strongly con-
vex: supraclypeal foveae greatly reduced, below the antennal
fovea ;: middle fovea crescent-shaped ; .ant_ennal furrows uninter-
rupted, not complete dorsally ; no depression in front of thean_termr
ocellus ; postocellar furrows distinctly defined, angulate anterxox.'ly 2
postocellar line less than one half as lQng as the ocellocular line,
shorter than the ocelloccipital line ; third, fourth and fifth anten-
nal ioints subequal ; stigma gently rqunded on the lower margin :
transverse radius joining the radius slightly beyond the_ middle of
the third cubital cell : sheath straight above, obtuse at apex and
obliquely rounded below. Black with white mafkl_ngs ; head
black ; mouth parts except the apices of the mandibles, fa}tc
below the antennae, inner orbits to the top of the eye, posterior
orbits to above the upper margin of the eye, whit= : pronotum
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black ; tegulae white ; mesoscutum black ; scutellum black with
a small white spot anteriorly ; mesepisternum white except along
the dorsal margin ; entire ventral part of the insect white ; abdo-
men black above, except the narrow lateral margin of the
segments ; venter white ; legs yellowish ; white posterior tarsi
dusky ; antennae black; wings hyaline, iridescent; venation
dark brown, stigma pale brown, paler at base.

Male.—Length 5 mm. Agiees with female except in the "

sexual characters.

Darjiling, East Himalayas. Described from one female andsix
males collected at an altitude of 7,000 feet, May 25-29 (FE. Brunetts).

Type, allotype and paratype in the Indian Museum. Type
No. *{&"; and allotype, No. *$§*.

Paratype in U.S.N. M.

Genus Tenthredella, Rohwer,
Tenthredella assamensis (Konow).

One female from the Khasi Hills, Assam, which agrees very
well with the original description. The basin is shallow, bounded
by low rounded walls; clypeal lobes obtusely triangular; post-
ocellar area slightly wider than long.

Tenthredella carinifrons (Cameron).

One female from Darjiling, collected May 28, 1910, at an
altitude of 7,000 feet (. Brunetti). v

Tenthredella segrega (Konow).

Two females from Sikkim, Eastern Himalayvas.

Tenthredella turneri, Rohwer.

One female from Shillong, Assam,

Tenthredella xanthoptera (Cameron).

" One female from Kurseong, East Himalayas, collected Sep-

tember 7. 1909, at an altitude of 5,000 feet. g NS
This specimen, which agrees well with the original description,
has the scutellum pyramidal; anterior ocellus in a well defined,
shining basin which is deeper than the rest of the frontal basin;
labrum longer than -wide, rounded apically; sheath subparallel-
sided, with apex regularly rounded; mesepisternum strongly

angulate below.

“Tenthredella annandalei, sp. n.

This species may be readily separated from the other species
of this growp by the black posterior tibiae, the pale posterior
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femora, the pyramidal scutellum, and in having the postocellar area
‘broader than long. o

Female.—Length 14 mm.; length of the antennae i0°5 mm.
Labrum broadly rounded, surface subopaque with a few large
setigerous punctures; clypeus shining with a deep, narrow,
arcuate emargination, the lobes broad, truncate; supraclypeal
foveae deep, punctiform ; supraclypeal area flat, slightly carinate
dorsally ; head concave in front; a ‘deep longitudinal depression
from the base of the antenna to the anterior ocellus, but below
the anterior ocellus broadens into a diamond-shaped area which
meets immediately behind the anterior ocellus; antennal furrows
poorly defined; ocelli little less than an equilateral triangle;
postocellar area sharply defined laterally, and defined anteriorly
by shallow postocellar furrow, one-fifth longer than the latrad
width: head shining, practically impunctate; antennae slender,
the third and fourth joints subequal; thorax shining; scutellum
pyr midal ; stigma long and narrow, tapering apically ; transverse
radius strongly curved, received in the third cubital cell distinctly
beyond the middie but not in the apical third; third cubital cell
on the radius longer than the first and second ; second recurrent
vein strongly bullated, joining the cubitus a little less than the
length of the curved second transverse cubitus beyond the base of
the third cubital cell; spurs of the posterior tibiae of equal
length, about half as long as the posterior basitarsus ; sheath
straight above, apex rounded, the lower margin convex. Rufo-
ferrugineous with distinet, erect black hairs; clypeus, labrum, man-
dibles except apices, inner orbits of the eyes and tegulae rufo-strami-
neous; antennae black; scape stramineous beneath; apical three
abdominal segments black; legs colour of the body except the °
posterior tibiae beyond the basal third and the posterior tarsi
which are black; wings yellow hyaline, strongly dusky beyond the
apex of the stigma: most of the venation colour of the wing but
the median and basal veins black: stigma yellow.
®  FKurseong, East Himalayas. Described from one female
collected at an altitude between 4,500 and 5,000 feet, on June
22, 1910 by Dr. N, Annandale, after whom the species is nagied.

Type.—Indian Museum No, *18".

Genus Parastatis, Kirby.

~ This is hardly more than a species group of Tenthredo,
Linnaeus.

Parastatis indica, Kirby.
Four specimens from Sikkim.

Genus Peus, Konow.
Péus privus, Konow.

One female from Kurseong, East Himalayas, collected August
14, 1909, at an altitude of 6,000 feet (D’ Abren).
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Genus Fethalia, Cameron.
T

Konow in the Genera Insectorum, Igos, Fasc. 29, p. 132,
places the genus Fethaila, Cameron, as a synonym of Lenthredo
(Allantus), but a careful examination of Cameron's description
indicates that this genus is good and is more closely allied to the
genera Péus, Konow, and Jermakia, Jakovlev, Cameronsays that
there is no “* blotch'’ on the ahdomen. This is taken to mean®
that the first tergite is without a longitudinal furrow. The three
genera of the Tenthredinini which do not have longitudinal
furrows are Jermakia, Fethalia and Péus. Jermakia can be
readily separated from Fethalia and Péus by the obsolete malar
space. The only character in Cameron’s description which will

. separate Fethalia from Péus is the short antennae. Until examina-
tion of Cameron’s type has been made these two genera Had best
be regarded as distinct. It may be, however, that they are not
separable as the relative length of the antennae when taken alone
can hardly be considered as a generic character in this group.

Genus Pachyprotasis, Hartig.
Pachyprotasis versicolor, Cameron.

Three females and four males from Darjiling, East Himalayas,
collected May 25, 1910, at an altitude of 7,000 feet (E. Brunetli).

.

Genus Athalia, Leach.
Athalia infumata (Marlatt).

One male from Bijrani, Naini-Tal District, base of West
Himalayas, collected March 1o, 1910

Athalia proxima (Klug).

Six specimens from Calcutta; two from Shillong, A“ASS‘}'“‘(L}'
Touche): one from Mangaldai, Assam; two f.rom Bangalore,
South India; and one from Sonali, Purneah District, Behar.

Genus Anapeptamena, Konow.
Anapeptamena viridipes (Cameroo).

One female from Siliguri, base of East Himalayas,
July 18-20, 1907. /

In the,oﬁginal description, fifth line from the bottom 0{! plt_llfl;:
““second "’ should be changed to ‘' third'’, and m th‘e‘ t:our 11 line
from bottom of page *‘ third "’ should be changed to ™ second .

collected

Busarbidea, <en. n.

Type.—Busarbiflea himalaiensis, ney species.
Clypeus arcuately emarginate; malar space wanti
margins of the eyes parallel; pentagonal area large, we

ng : inner
1l defined
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and with a transverse carina from its lateral margin to near inner
‘margin of eye; posteri6r orbits rather narrow, with a strong, well
defined carina; antennae slender, the third joint distinctly longer
than the fourth; pedicellum subequal in length with the scape,
much longer than wide; basal vein curved, joining the subcosta
well basad to the origin of the cubitus, somewhat divergent with
the first recurrent; nervulus at about middle of cell; costa
enlarged apically; lanceolate cell with a nearly straight cross-
vein; hind wings with two discal cells and a petiolate anal cell;
claws cleft, inner tooth shorter; hind basitarsus subequal with
following joints.’

This genus, which belongs to the Selandriinae, is very closely
related to Anapeptamena, Konow, but may be distinguished by.
the presence of a cross-vein in the lanceolate cell.

Busarbidea himalaiensis, sp.n.

Female.-—Length 5 mm. Anterior margin of the clypeus
depressed, rather deeply arcuately emarginate, basal portion .
convex; supraclypeal area uniformly convex; supraclypeal foveae
decp, punctiform; middle fovea nearly quadrate in outline, not
sharply separated from the pentagonal area; pentagonal area
broader on its ventral margin than the dorsad-ventrad length;
from its dorsal margin is a short rather poorly defined carina
which extends posteriorly one-third the length of the postocellar
area ; postocellar area sharply defined laterally narrowing anteri-
orly; posterior margin subequal with the median cephla-caudad
length; postocellar line one-fifth shorter than the ocellocular line;
antennae distinctly compressed beyond the fifth joint; fourth and
fifth joints subequal; the third slightly longer than the fourth;
head and thorax shining, impunctate; stigma evenly rounded
below; second cubital cell shorter on both radius and cubitus
than the third; transverse radius strongly curved, received at the
apical third ; third transverse cubitus twice as lorg as the second ;
sheath robust, straight above, obtuse apically, oblique beneath.
Black; clypeus, labrum, palpi, first two joints of the flageflum,
tegu!ae, posterior angles of the pronotum, legs yellowish; wings
hyaline, faintly dusky; venation dark brown; head and thorax
with short black hair.

Male —Length 4 mm. Differs from the description of the
female in having the body markings piceous: hypopygidium trun-
cate apically, the angles rounded.

East Himalayas. Described from one female (type) collected
at Siliguri, April 18-20, 1907, by a Museum collector, and from
one male (allotype), and one female (paratype) from Kurseong, at
an altitude of 5,000 feet, R

Type and allotype in the Indian Museum. Type No. *"§"]
allotype *7i%

Paratype in U,S.N.M,
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Genus Aneugmenus, Hartig. .
Aneugmenus annandalei, sp. n.

This species is related to the European morio but may be
separated from it by head characters, judging from specimens of
morio determined by Konow, now in the National Museum.

Female.—Length 5 mm. Lzbrum truncate, convex; clypeus®
convex; anterior margin shallowly arcuately emarginate, “its
surface with scattered punctures; supraclypeal area low, flat;
supraclypeal elongate, not connected with the antennal foveae;
middle fovea well defined, quadrate in outline; frontal foveae
punctiform, deep, lower margin slightly below the line drawn
tangent to the dorsal margin of the middle fovea; pentagonal
area indicated by a U-shaped raised area the dorsal margin of which
is inside of the lateral ocelli; posterior orbits and genae without -
carinae; postocellar area convex, poorly defined laterally by short
furrows, not defined anteriorly : postocellar line subequal with the
ocellocular line; pedicellum wider apically, longer than its apical
width; third antennal joint little shorter than the fourth and
fifth; head and thorax shining; nervulus Jess than its length from
the end of the cell; first transverse cubitus obsolete; stigma
broad, uniformly rounded beneath; transverse radius oblique,
joining the radius at about the apical third or a little beyond that;
third transverse cubitus about three times as long as second;
lanceolate cell of the hind wings petiolate, petiole half as long as
the nervellus; posterior basitarsus somewhat shorter thar the
following joints; claws cleft. Black; palpi and legs, except the
infuscate apical joints of the tarsi, yellow; head and thorax with
short gray hair; wings dusky hyaline; venation black.

Male.—Tength 35 mm. Differs from the female in having
the bases of the coxae black. .

Bangalore, South India. Described from one female (type)
and one male (allotype) collected at a calculated altitude of 3,000

Al feet, October 15, 1910 by Dr. N. Annandale, after whom the species .
' is nemed.

Type.—In the Indian Museum No, *{3".

Aliotype in U.S.N.M

Genus Nesoselandria, Rohwer.

Nesoselandria rufiventris, sp. n.

, Readily separated by the fulvous abdomen. -

: Female.—Length 4 mm. Anterior margin of the clypeus
truncate ; supraclypeal areaconvex; supraclypeal foveae obsolete ;
middle fovea transverse, well defined; lateral foveae punctiform
with their lower margin tangent with the upper margin of the
middle fovea; head above the antennae without transverse car-
inae ; pentagonal area obsolete; postocellar area indicated ante-
riorly by punctiform foveae; oczlloceipital line distinctly longer
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than the intraocellar line; postocellar line a trifle longer than the
ocellocularline ; fourth antennal joint slightly longer than the fifth ;
stigma gently rounded below, broader at the basal third; sheath
subacuminate, narrow. Black; apical margin of the clypeus,
legs and abdomen fulvous; wings dusky hyaline; venation dark
brown; head and thorax with thin gray hairs.

Male.—Length 3'75 mm. Differs from the above description
of the female in having the apical three abdominal segments black
and having the clypeusentirely black ; hypopygidium nearly round-
ed apically.

India and Assam. Described from two females, one type, from
Calcutta, collected November 22, 1907, and from one male col-
lected at Mazbat, Mangaldai, Assam, January 8, 1911 (S. W.
Kemp). . One male from Margherita, Assam. '

~ Type and allotype in Indian Museum; type No. *i3%; allotype
No. %

Paratype.—Cat, No. 18910, U.S.N.M.

Genus Neostromboceros, Rohwer.
Neostromboceros coeruleiceps (Cameronj.

One female from the Assam-Bhutan Frontier, Mangaldai Dis-
trict, N.E., collected December 26, tgr1o (S. W. Kemp): two males
from the same locality collected by the same collector January I-2,
I9r1; and two males from Sadiya, Assam.

)

Neostromboceros similaris, sp.n.

From f{rifoveatus, Cameron, to which this species runs in
Enslin’s table, this species may be separated by the white

labrum.
Female.—Length 7 mm. Anterior margin of the labrum

bfoadly rounded; anterior margin of the clypeus truncate;
supraclypeal area rectangular in outline, flat ; supraclypeal foveae
connected with the antennal foveae; median fovea a U-shaped
depression around a median tubercle, the ends of the U deeper;
frontal foveae punctiform, their lower margins tangent to a line
drawn through the median fovea; antennal furrow distinct above
crest; postocellar area wider posteriorly, the anterior lateral part
shafply defined, the posterior lateral part poorly defined ; flagellum
somewhat flattened: first transverse cubitus wanting; sheath
truncate apically ; inner tooth of claws smaller than outer. Blue-
black; labrum, posterior margin of pronotum, tegulae and
perapteron white: palpi whitish, infuscate; legs yellowish white,
bases of coxae and femora, and the posterior tarsi more or less
infuscate: wings hyaline, slightly dusky: venation durk brown;
head and thorax with short gray hair.

Male.—Length 6 mm. Hypopygidium broadly gouuded api-

cally, Very like female.
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Mazbat, Mangaldai, Assam. Described from three females

{one type) and two males (one allotype) ccllected January 8, 191%
(S. W. Kemp).
Type, allotype and paratype in Indian Museum; type
No. *i#', allotype No. *i*, paratype *13*.
Paratypes (male and female) in US.N.M.

Genus Stromboceros, Konow.
Stromboceros tarsalis (Rohwer).

Three females from Sadiya, Assam; and two females from
Margherita, Assam.
This is a good species.

Stromboceros phaleratus, Konow.

One male from Sikkim collected by Knyvett; and one male
from Margherita, Assam.

Stromboceros ruficornis, sp.n.

This species is readily separated from all other species of
Stromboceros occurring in the oriental region by having the basal

joints of the flagellum rufous. . ; ; .

Female—Length 8 mm. Anterior margin of the clypf:us
depressed, the middle very slightly emargiate, the basal po_rtlon
subconvex; supraclypeal area flat; supraclypeal foveae oblique,
deep, not connected with the antennal foveae; middle fovea
represented by an inverted U-shaped furrow around a flattened
tubercle ; frontal foveae deep, rounded, tlgc lower margins tangent
to a line drawn across the top of the median tubercle; postocellar
area well defined laterally, not defined anteriorly ; postoc;e\lar line
but little more than half the length of the ocellocular line; head
shindng, impunctate; antennae slightly tapering apically; the
third joint slightly longer than the fourth; thorax shining ; stigma
uniformly rounded below ; first transverse cubitus obsolete ; nervu-
lus slightly basad of the middle; transverse radlus. oblique, received
at the apical third; third transverse cubitus oblique at about the
same angle as the transverse radiu§, slightly more thf\n twice as
long as the second transverse cubitus; posterior basitarsus s_ub-
equal in length with the following joints. Black ; - three basal joints
of the flagellum rufous; anterior knees, bases of the posterior
coxae, posterior trochanters and the band on Fhe posterior tl!)la(:
white; head and thorax with dense gray hair; wings hyaline ;
venation black. \

Darjiling, Eastern Himalayas. Described from one female
collected May 27, 1910, at an altitude of 7,000 feet (E. Brunectii).

fnRae

Type.~=In the Indian Museum No. "%

£
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Genus Canonias, Konow.
Canonias assamensis, sp.n.

This species differs in minor colour characters from inopinus,
Konow.

Female.—Length 8 mm. Anterior margin of the clypeus
slightly arcuately emarginate, the angles sharp; supraclypeal area
“flat ; supraclypeal foveae elongate, deep: antennal foveae obsolete,
middle fovea quadrate in outline, open above; pentagonal area
well defined, from its broadest portion there is a transverse carina
which touches the inner margin of the eye; postocellar area de-
pressed, sharply defined laterally by deep foveae, not defined
anteriorly, about four times as wide as the cephal-caudad length ;
postocellar line about one-fourth longer than the ocellocular line;
antennae long and slender, tapering apically ; third joint distinctly
shorter than the fourth; head and thorax shining, impunctate;
stigma broadest at middle, tapering each way; transverse radius
strongly oblique joining the radius slightly before the apical third;
second cubital cell longer on both radius and cubitus than cubital
third. Black; scape, pedicellum, sixth, seventh and eighth anten-
nal joints, tergite, posterior margin of the angles of the pronotum,
tegulae, perapteron, palpi, anterio: legs, intermediate legs (except
a fuscous band on the tibiae and the basitarsus), the posterior
legs (except the tibiae and basitarsus) white or yellowish white;
venter and the sides of the tergites and the apical two tergites
fulvous; wings hyaline, iridescent; venation dark brown; head
and thoray without pubescence.

Margherita, Assam. Described from three females (one
type). )

Type and paratype in Indian Museum; type No. *i", para-
type No *§*.

Paratype in U.S.N.M.

. ¢

Genus Beleses, Cameron.
Beleses nigriceps, sp. n. ¢
This species is readily separated from the other species of this
genus by the black head. As far as the males and females have
been associated it is the only species in which colour antigeny oceurs.
Except for the colour of the legs and having only one discal cell in the
hind wings the female agrees with Cameron's Sunoxa purpurerfrons.
Female.—Length 6 mm. Anterior margins with the clypeus
truncate, surface coarsely irregularly punctured ; supraclypeal area
flat, narrow; supraclypeal foveae deep, confluent with the anten-
nal foveae; middle fovea represented by the shallow transverse
impression ; front and posterior orbits shining, impunctate; post-
ocellar area sharply defined laterally but not defined anteriorly ;
postocellar line subequal with the ocellocular; flagellum gradually
thickened until it reaches the apex of the second joint; the secqnd
joint one-fourth longer than the third; the fourth and following
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joints compressed; thorax shining, impunctate; stigma gently
rounded below ; second cubital cell longer on both radius and
cubitus than third, which is twice as wide apically as basally; the
transverse radius curved, joining the radius about the same distance
from the second transverse cubitus as the second recurrent is-from
the same vein; claws cleft with the inner teeth exceeding the outer;
sheath straight above, truncate apically, oblique below. Head

_and posterior femora beyond miadle, four posterior tarsi and the'

antennae black, the rest of the insect rufous; head and throax
covered with short gray hairs; wings distinctly hyaline, venation
dark brown.

Male.—Length 5 mm. Differs from the above description of
the female in having the abdomen, thorax and legs, except the
anterior tibiae and the trochanter which are fulvous, dark piceous
and the hairs on the thorax and the head blackish; hypopygidium
rounded apically. ; ;

South India. Described from one female from Marikuppam,
collected October 19, 1910, at an altitude of 3,500 feet; and from
two males, one allotype, from Bangalore, collected September 12,
1910, at an altitude of 3,000 feet. Ve

Type and allotype in the Indian Museum; type No. *fi*, allo-
type No. *i*.

Paratype.—Cat. No. 18909, U.S.N.M.

Genus Entomostethus, Enslin.
Entomostethus assamensis (Rohwer). o

One male and two females from Ghumti, Darjiling District,
Fast Himalayas, collected July 1911, at an altitude of 4000 feet
(F. H. Gravely); five females and four males from Kurseong,
East Himalayas, collectéd July 1908, at an altitude of 5,000 feet;
five females and eleven males from Darjiling, East Himalayas, C?l'
lected September 29 1608, at an altitude of 6,000 feet (E. Brynelti) ;
nine females and ten males from the same locality, collecbed May
20, 1910, at an altitude of 7,000 feet (E. Bruneiti); one female col-
lected at the same locality and elevation, August 11, 1909 (/. 7.
Jenkins); one male from the same locality and elevation, collected
August 9, 1909 (C. Paiva); and one male from Gangtok, Sikkim,
collected September 8, 1gog, at an altitude of 6,750 feet.

Two males from Kurseong have the legs slightly darker than
typical ; and all the specimens indicate that the basitarsi are usual-
Iy black, The female has the sheath straight above and broadly
rounded from the tip. A :

This species differs from laticarinatus, Cameron, which may
belong to the same genus, by the colour of the legs, as Cameron’s
species is said to have the femora pale beneath.

Entomostethus. hirticornis (Rohwer).

One female from Kurseong, East Himalayas, collected Septem-
ber 7, 190g, at an altitude of 5,000 feet; four females from Ghumti,

. .
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Darjiling District, East Himalayas, July 1911, at a calculated alti-
dude of 4,000 feet (F. H. Gravely); one female from Gangtok,
Sikkim, collected September g, 1909, at an altituds of 6,150 feet;
and one female from Kurseong, East Himalayas, collected July 3,
1908, at an altitude of 5,000 feet.

Genus Cladius, Rossi.
Cladius orientalis, Cameron.

One female from Simla, collected July 20, 1911, at an altitude
of 7,000 feet (N. Annandale). 3

Genus Hemichroa, Stephens. ¥
. Hemichroa major, sp. n.

This species is readily separated from all the other species of
Hemichroa by its larger size, general colour and yellow wings.

Female —Length 11’5 mm. ; length of the anterior wings 12 mm.
Labrum obtusely pointed; clypeus obtusely, arcuately emarginate,
the arcuation conforming in outline with the obtusely triangular
lobes, surface shining; supraclypeal area more convex dorsally;
median fovea rectangular in outline, open above, being confluent
with the ocellar basin, the middle with a small punctiform pit;
ocellar basin pentagonal in outline, well defined, meeting on the
postocellar line, in front of the anterior ocellus it has a shallow,
poorly defined depression ; head shining with only setigerous punc-
tures; postocellar area well defined laterally but not well differen-
tiated anteriorly as the postocellar furrow is subobsolete and angu-
late anteriorly ; postocellar line subequal with ocellocular line; an-
tennae strongly tapering, the third joint distinctly longer than the
fourth ; thorax shining ; inner tooth of the claws longer than the
outer; stigma broader at base, gradually tapering to the apex;
third cubital cell nearly parallel-sided, one-fourth longer than its
apical ‘width ; nervellus in the middle of the cell; sheath stout,
straight above; truncate apieally, tapering below, the upper angle
‘sharp, the lower angle rounded. Rufo-ferrugineous; head and an-
tennae piceous; thorax beneath and on the sides black to piceous;
legs black; wings bright yellow, venation ferrugineous.

Darjiling, Eastern Himalayas. Described from one female.

Type.~—Indian Museum No. *5*,

— . et . W e e A S S



V. INDIAN TETRIGINAE (ACRYDIINAE).
By J. L. HANCOCK.
(Plate xiv.)

Several months ago the extensive collection of these small
Orthoptera in the Indian Museum was placed ‘in my hands for
study hy Dr. N. Annandale, Superintendent of the Museum. At
the time I received the collection Dr. Annandale stated in a letter
that: ** a large proportion of the collection was named by the late
Mr. Kirby just before his death, and I am sending these specimens
also.”’ A considerable number of the remaining specimens, not
seen by Mr Kirby, were named by Saussure and others. I find
after going over the collection that the part examined by Mr.
Kirby bears evidence that he had not passed final judgment on
many of the specimens, This is shown from a number of cases
where a hastily written label, with a specific name, is attached to
one insect among a series containing from one to several species,
so that the remaining ones were left undetermined.

The Indian Museum collection contains such a large percentage
of the described species of the Indian Empire, besides so many
new ones, that I concluded to give a review of the recorded
Indian species of this Orthopteran family. I have given a synopsis
of the subfamilies, and the genera; and in most cases in the large
genera I have given tables for the separation of species. The litera-
ture of all the species has been added  but in conjunction with this
part Kirby's remarkable Catalogue of Orthoptera, Volume III, will
be found invaluable for reference. The latter, however, includes
the literature only to the end of 1898. Since then, a number of
Indian species have been described, which are recorded i the
present paper. Included at the end are some species in the Indian
Museum outside the Indian Empire. Those from Ceylon are for
the sake of convenience incorporated in the text with the Indian
species.’

Synoptical Tablz of Subfamilies and Genera of India.

1. Antennge with all the articles excepting
the basal and the small atrophied -apical

I As the proofs of this article come to hand 1 find that Kirby's volume on
Orthoptera has just been published in the ** Fauna of British India " 1914, 1t
refers to a number of Tettigid species described in the present paper, and in order
to clarify the confusion that may arise from the difference in determinations the
names given by Kirby, and those that I have applied, are placed in paraliel
columns on p. 132 of this article.

.
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articles deplanate triquitrous, composed
of eight to ten joints ; vertex transyerse 0
very broad, or strongly acuminate pro-’
duced e 3 TRIPETALOCERINAE.
. o4
W A I.. Gen. Birmana, Brunn.
2. Anterior femora more or less compressed X
carinate above. F
3. Frontal costa widely forked, the rami
forming a frontal scutellum .. CLADONOTINAE. .
4. Pronotum extremely compressed, above 3
wholly foliaceous .. 2. Gen. Oxyphyllwm, Hanc.
4. 4. Pronotum acute tectiform, anteriorly
angulate o S 3. Gen. Deltonotus, Hanc.
5. Dorsum of pronotum bearing a ramose Sl
process ; body and legs ornate with
spiniform tubercles .« 4. Gen. Cladonotus, Sauss. 1

5. 5. Dorsum of pronotum not at all ornate
with a ramose process.
5. 5a¢. Elytra and wings wanting. &7
6. Posterior angles of the lateral lobes of
pronotum widely laminate expanded,
erose, and produced in spiniform tuber-
cles; pronotum truncate anteriorly,
dorsum fossulate-reticulate, between
the shoulders cristulate .. 5. Gen. Tettilopus, Hanc,
6 6. Posterior angles of the lateral lobes of
pronotum laminate obliquely truncate ?
behind, setose; dorsum compressed
gibbose between the shoulders, poste- -
riorly abbreviated, the apex truncate- ,
emarginate .. * .. 6. Gen. Gignotettix, Hanc,
5. 50. Elytra minute ; wings wanting ; median . .
carina of pronotum cristulate. 7. Gen. Potua, Bolivar.
373. Frontal costa furcillate, but the rami
diverge only moderately, or parallel,
very frequently separated by a sulcus.
7. Pronotum truncate anteriorly, posterior
angles of the lateral lobes of pronotum
laminate produced outwards, acute, or
posteriorly obliquely truncate, rarely
turned down.
8. Posterior angles of the lateral lobes of
the pronotum acute produced outwards y
often spined ; the first joint of the pos
terior tarsi longer than the third, pos- é,,//
terior tibiae strongly ampliate, or mar-
gins dilated toward the apices; very
frecuently not or sparingly spinose .. SCELIMENINAE.
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9. Antennae inserted slightly or distinctly
o below the eyes.
10. Margins of hind tibiae strongly expand-
ed, the first joint of the posterior tarsi
dilated and much wider than the third.
11. Paired ocelli placed nearly between the
lower third of the eyes; anterior and
middle femora very narrow elongate ;
posterior angles of the lateral lobes of
the pronotum turned down but the
margin on each side armed with a
stratght more or less cylindrical sharp
spine .. 8. Gen. Amphibotettix, Hanc.
11, 11. Paired ocelli placed nearly on a line with
the lower border of the eves; humeral
angles of pronotum unarmed ; posterior
angles of the lateral lobes laminate and
on each side produced in a curved
spine ; hind tibial margins distinctly
membraneous expanded .. 9. Gen. Scelimena, Serv.
10. 10. Margins of posterior tibiae little ex-
panded ; first joint of hind tarsi not
widely expanded ; but little wider than
the third, rarely narrow,.
12 Stature large, body prolongate.
13. Pronotum with the dorsum often lightly
gibbulose and fossulate; humeral angles
often armed with denticles or tubercles ;
. vertex unarmed ; margins of hind tibiae
bearing minute denticles 710. Gen. Engavialidium, Hanc.
13. 13. Pronotum with the dorsum distinctly
deplanate, more or less reticulate pune-
tate ; vertex armed on each ‘side with
an elevated tubercle; : margins of hind
tibiae serrulate .. 11. Gen Gavialidium, S'luss.
12. 12, Stature moderate not so prolongate. -
14. Vertex very narrow, often ome half the
width of one of the €y ES Or eVen narrow-
er; head exserted; posterior angles
of the lateral lobes of the pronotum
either unaimed, ang.,ulate and prominent
or produced in a spine on each side.
12. Gen. Bolotettix, Hanc.
14. 14. Vertex equal to or wider than one of the
eyes ; pronotum above rugose tubercu-
lose ; lateral carinae behind the humeral
ang,les compressed sinuate; median
carina gibbose .. .. 13. Gen. Thoradonta, Hanc.
9. 9. Antennae inserted between the lower
part of the eyes.

3
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. Vertex narrower or subequal to one of

the eyes. °
Head lightly exserted ; posterior angles
of the lateral lobes of the pronotum
prominent, acute, or produced in a
spine more or less transverse, or directed
obliquely forward e 14. Gen. Criotettsz, Bol. |
Head not at all exserted; frontal costa
roundly produced in advance of the
eyes; posterior angles of the lateral
subspiniform produced, or oblique and

obtuse . I5. Gen. Loxilobus, Hanc.
Vertex as’wide or wider than one of the

eyes.

Dorsum of pronotum little rugose, or ’
rugulose ; head not at all exserted ; g

eyes mnot elevated: antennae short;
spine on each side of the lateral lobes of
pronotum obliquely directed backward.
16. Gen. Acanthalobus, Hanc.
Dorsum of pronotum subsmooth, punc-
tate, spine on each side of the lateral
lobes directed obliquely forward and
curvate ; .. 17. Gen. Tettitellum, Hanc.
Posterior angles of the lateral lobes of
the pronotum little produced outwards,
obliquely truncate behind, very rarcly 3
acute spinose ; first and third joints of
the hind tarsi nearly equal in length .. METRODORINAE.
Head distinctly exserted ; vertex very
narrow, the eyes strongly approximated
and elevated .. « .. 18. Gen. Systolederus, Bol.
Head little exserted ; lateral lobes with
the inferior margins widely and roundly
dilated ; posterior angles behind trans-
versely widely truncate; vertex very
narrow ; stature small, apterous.
19. Furymorphopus, Hanc.
Vertex strongly produced, median carina
prominently projecting from the front
border ; in profile acute angulate pro-
duced ; face strongly oblique; frontal
costa sinuate between the eyes.
20. Gen. Spadotetlzx Hanc.
Vertex little produced, in profile obtuse
angulate ; body apterous. 21. Gen. A pleroteltix, Hanc.
Body very small, apterous; vertex very
wide and not advanced as far as the
front border of the eyes ; pronotum sub-
tectiform forward, deplanate posterior-
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2 ly, hind process abbreviated, apex trun-
X cate; first jomt of hind tarsi much
longer than the third .. 22. Gen. Amphinotus, Hanc.
- 20. 20, Body larger, moderately crassate; ver-
tex wider than one of the eyes; first and
o third articles of the hind tarsi equal in
o length ; paired ocelli placed little below
" the middle of the eyes ; posterior angles
of the lateral lobes of the pronotum
° straight or obtuse, behind widely trun-
cate 23. Mazarredia, Bol.
21. Body narrow elongate posterlor angles,
of the lateral lobes of pronotum sub-
« rounded ; vertex cuspidate on each side
or elevated styliform : Gen. 24. Xistra, Bol.
22. Posterior angles of the lateral lobes of
pronotum not at all produced outwards,
narrowed, toward the apex rounded
pronotum between the shoulders strong-
ly elevated in an obtuse gibbosity.

o 25. Gen. Xistrella, Bol.
'L‘ 22. 22. Posterior angles of the lateral lobes of
4 pronotum laminate, prominent, acute

produced or obliquely truncate ; median
carina of the pronotum and the disc on
e either side bearing gibbosities.
2 26. Gen. Lamellitettix, Hanc.

21. 21. Body strongly crassate; vertex wider
than one oi the eyes, imperfectly mar-
ginate ; eves more or less conoidal in
form, antennae inserted between the
lower part of the eyes; lateral lobes of
the pronotum with the posterior angles
laminate dilated, widely truncate be-

hind, prominent subacute, or rarely not X

reflexed outward, obliquely truncate be- '

hind ; ..  27.Gen. Hyboella, Hanc.
7. 7. Pronotum anterlorly truncate, or rarely

angulate produced ; posterior angles of
the lateral lobes of pronotum turned
down, more or less rounded ; first arti-
cles of the hind tarsi longer than the
third . TETTIGINAE.
23. Vertex v iewed in profile not at all pro-
. duced.
. 24. Vertex very narrow, strongly narrowed
forward drawing the eyes near together
in front ; eyes not elevated ; pronotum

above smooth, carinae not at all eleva- .
ted 3 SIS 28. Gen. Terederus, Hanc.
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24. 24. Vertex narrower than one of the eyes,
anteriorly truncate ; frontal costa often
sinuate between the eyes; pronotum
granulate or little rugose, the carinae
little compressed elevated ; first article
of the posterior tarsi longer than the
third Sehl bR 29. Gen, Paratettiz, Bol. .

23. 23. Vertex viewed in profile produced before : ,
the eyes, angulate, viewed from above
wider than one of the eyes, not at all
narrowed forward -+ 30. Gen. Acrydium, Goeffr.

25. Antennae’ inserted between the eyes,
slender filiform.

26. Pronotum above little rugose, often bear-
ing round or abbreviated lineate tuber- '
cles; frontal costa arcuate or roundly
produced between the eyes; body
moderately slender; vertex narrowed
forward, fossulate on each side 31. Gen. Coptofettiz, Bol.

26. 26. Pronotum above granulate, or barely
punctate, rarely rugose ; median carina
of pronotum percurrent, not at all inter-

rupted ot o 32. Gen. Hedotettiz, Bol.
25 25. Antennae inserted between the lower

border or angles of the eyes or below 5

the eyes. o

27. Head more or less exserted; frontal
costa arcuate produced between the
middle of the eyes; vertex narrower
than one of the eyes and truncate;
paired ocelli placed nearly on a line
with the middle of the eyves. 33. Gen. Euparalettix, Hang.
27. 27. Head distinctly exserted ; paired ocelli
placed between the lower third of the
eyes; antennae inserted below the eyes;
frontal costa little arcuate elevated
between the antennae, but not above
between the middle of the eyes; me-
dian carina of pronotum often undulate
or sinuate ; hind process with the lateral
carinae toward the apex entire or fre-
quently minutely crenulate, or bearing
very small dilated lobes. 34. Gen. I'ndatettix, Hanc.
2. 2. Anterior femora above distinctly sulcate ;
pronotum anteriorly produced * over
the head in a cornute process ; antennae
having sixteen to twenty-two articles. BATRACHIDINAE.
35. Gen, Saussurella. Bol.

a

o

¥

o
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2 TRIPETALOCERINAE.
Genus Birmana, Brunner.
Brunner, Ann. Mus. Genova, xxxiii, p. 113, 1893.
Hancock, Gen. Ins. Orth, Acrid. Tetr., p. 4, 1906.
Birmana gracilis, Brunner.

Bruémer, Ann. Mus. Genova, xxxiii, p. 114, pl. 5, fig. 47,
' 1893.
o .
Habitat.—Burma. Not represented in the material under
consideration.

”

CLADONOTINAE.
Genus Oxyphyllum, Hancock.

Hancock, Trans. Ent. Soc. London, p. 393, 1908.

Oxyphyllum pennatum, Hancock.

oo Hancogk, Trans. Ent. Soc. Lond., pp- 393, 394, pl. xxii, fig. 3,
8 1908.
L Habitat.—Darjiling, India. Not in the present collection.

Genus Deltonotus, Hancock.
° " Deltonotus subcullatus, Walker.

Tettix subcullatus, Walk., Cat. Derm. Salt. Brit. Mus., V, p.
830, 1871.
Deltonotus tectiformis, Hancock, Spol. Zeylan., il, p. 154, pl. i,
fig. 2, 1904.
Hanc., Gen. Ins. Orth. Acrid. Tetr,, p. 14, pl. i, fig. 1, 1906.
_ Hgbitat.—Kandy. Ceylon, June 12, 1900 ; one example, Ind.
Mus. coll. <

Deltonotus gibbiceps, Bolivar.

Poecilotettiz gibbiceps, Bol., Ann. Soc. Ent. France, Ixx, p. 580,
1002.

Deltonotus gibbiceps, Hanc., Gen. Ins. Orth. Acrid. Tetr.,
p. 14, 1906.

Habitat —Madura. Not in the present collection.

Genus Cladonotus, Saussure.

The three described species of this Ceylonese genus may be
distinguished by the following table:—
I. Pronotal cornu curved forward at the
middle, and furcate at the apex humbertianus, Saussure.
1. 1. Pronotal cornu not distinctly curved
forward.

‘

e L
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2. Cornu obliquely ascendant, truncate, and
dentate in front and behind o .. turrifer, Walker.

2. 2. Cornu nearly vertically ascendant, den- b
tate in front and distinctly broadened J
toward the apical half 5 latiramus, Hancock.
Cladonotus humbertianus, Saussure. A

Sauss., Ann. Soc. Ent. France, i, p. 478, 1861; Bolivar, Ann.
Soc. Ent. Belg., xxxi, p. 209, pl. 4, fig. 10, 1887; Hanc.,
Spol. Zeylan., ii, p. 113, 1904.

Habitat.—Ceylon

©

Cladonotus turrifer, Walker.
Walker, Cat. Derm, Salt. Brit. Mus., p. 843, 1871. L
Habitat.—Ceylon.
Cladonotus latiramus, Hancock.

Hanc., Spol. Zeylan., ii, p. 114, pl. i, fig. 1, 1904; Hanc.,
Gen. Ins. Orth. Acrid. Tetr., p. 16, pl. i, fig. 3, 1906.
Habitat.—Ceylon. Author’s coll.

Genus Tettilobus, Hancock.
Tettilobus spinifrons, Hancock.

Hane., Trans. Ent. Soc. London, pp. 396, 397, pl. xxii, ﬁg 4,
1908.

Habitat.—Ceylon. Not in the present collection,
Tettilobus pelops, Walker.
Cladonotus pelops, Walk., Cat, Derm. Salt. Brit. Mus., p. 843,
1871. : A
Habitat.—Ceylon. Not in the present coll.
Genus Gignotettix, Hancock.
Gignotettix burri, Hancock.

Hancock, Trans. Ent. Soc. Lond., p. 398, pl. xxii, fig. 5,

1908. ;
Habitat.—Ceylon. Not in the present coll.

Genus Potua, Bolivar.
Potua sabulosa, sp. nov. L ‘

Body very small, rugose scabrous; ferrugineous, Head not %/
at all exserted : face large; eyes moderate.ly.small, not prominent,
subconoidal in profile. Vertex rugose, distinctly wider than one
of the eyes, the frontal carinulae laterally rounded and little ele-
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vated on each side, subhigher than the eyes, fossulate on each side,
the short median caripa little produced. Promotum anteriorly
truncate ; median carina of the pronotum strongly elevated for-
ward in a compressed gibbosity, reaching from the front border
to the humeral angles, rounded forward and abruptly sloping back-
ward ; behind the humeral angles elevated in a lower second
gibbosity, posteriorly tuberculate ; disc little elevated at the
‘middle and bearing a short oblique gibbulate carina on each side,
behind the shoulders depressed; posterior process abbreviated,
extended to the knees of the hind femora, and above strongly
rugose-tuberculate; elytra minute, elongate; wings wanting; poste-
rior femora stout, externally scabrous and obtuse tuberculate ;
margin below curvate and subtuberculate-erose; the three pulvilli
of the first joint of the hind tarsi subequal in length.

Entire length of male 6°5 mm ; pronotum 5 mm.; posterior

femora 3°S mm.
Habitat.—Venna Valley, Satara Dist., Bombay Pres., 2500~

3500 ft., Apr. 17, 1912 (F. H. Gravely).

SCELIMENINAE.
Genus Amphibotettix, Hancock.

Hancock, Ent. News, xviii, p. 86, 1906; Hanc., Gen. Ins.
Orth. Acrid. Tetr., p. 22, 1906.

& Amphibotettix rosaceus, sp. nov.

-

Allied to A. longipes, Hancock, but larger in stature, the
spines of the pronotum being little stouter and not quite so long
produced Body coloured fuscous or black, the sides of the pro-
notum and dorsum obscurely suffused with rose, the lateral carinae
forward, the tubercles and the spines of the lateral lobes bright
rose colour. Head scarcely at all exserted ; eyes slightly elevated
and strengly globose. Vertex narrower than one of the eyes,
narrowed forward, not advanced as far as the eyes ; frontal costa
protuberant between the antennae, produced little beyond, the
eyes ; antennae inserted below the eyes ; lower part of face strongly
obliquely retreating. Pronotum deplanate above, strongly elon-
gate, irregularly depressed forward before the shoulders at the
sulci, transversely fossulate behind the shoulders, lengthily pro-
duced backward beyond the apices of the hind femora; dorsum
rather smooth, minutely granulate, between the shoulders little
elevated, behind the shoulders bearing a pair of obtuse subcari-
nated nodes, and further backwards on base of process presenting
another pair of very obtuse rounded nodes ; humeral angles bicari-
nate, hind process above subrounded ; median carina of pronotum
very low, following the inequalities, and forward near the convex
margin turned upward but not produced in a tubercle, yet very
slightly subtuberculate; lateral carinae on the shoulders obscurely
subtuberculate and marked with rose colour in the type, the late-

e A
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ral carinae before the shoulders on each side forward near the
sulci terminating in a rose-coloured spot ; sides of pronotum at thé
front of lateral lobes produced on each side in a tubercle ; posterior
angles of the lateral lobes turned down not at all laminate, the
lateral margins just before the angles ourwardly produced in an
acute strong spine on each side, directed obliquely forward and
little curvate toward the apex. Elytra moderately wide at the,
base and distinctly narrowed acuminate backward to the apices,
externally strongly impresso-punctate; wings extended nearly to
the apex of the process. Anterior and middle femora strongly
elongate and narrow, margins of the anterior above subbicrenulate
toward the base; middle femoral margins above subundulate:
hind femora slender elongate ; carinae of posterior tibiae strongly
dilated ; the first joints of the hind tarsi strongly membraneous
expanded ; the first and second pulvilli small subacute, and widely
separated, dividing the article into thirds, the third pulvilli
strongly obtuse and planate below.

Entire length of body, male, 25 mm.; pronotum 24 mm. ; post.
femora 8 mm.

Habitat.—Thingannyinaung to Sukli, Dawna Hills, Tenasserim
000-2100 ft. elevation, Nov. 23, 1911 (F. H. Gravely). One example,
Ind. Mus. coll.

This species differs from Scelimena sanguinulenta, which also
has rose-coloured spines, in being longer, and the lateral spines are
not so long produced. The new species is devoid of the median
produced tubercle at the front of the pronotum, which is styliform
and strongly produced in Jongipes. From the latter spécies it also
differs in the legs being less attenuate, though very slender, and
in the lateral spines being less cylindrical.

Genus Scelimena, Serville.
Table for distiniguishing the Indian species.

1. Vertex marrower than one of the eyes,
narrowed forward. .

2. Humeral angles not at all provided with
evident denticles. .

3. Lateral lobes of the pronotum bearing
one spine only on each side.

4. Spine on each side of the lateral lobes
triangular acute and straight, the apex
sharp, not at all curvate, coloured
yellow ; vertex very narrow ; dorsum
convex between the shoul(!ers; body
more or less fuscous or greyish-fuscous S5
marked with yellow A5 .. harpago, Serville.

4. 4. Spine on each side of the lateral lobes of
pronotum produced, slender, and hook-
ed forward, often bright rose-coloured or

coral red gavialis, Saussure.

2ot
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« 3. 3. Lateral lobes of pronotum provided witn
. one spine and a tubercle on each side,
the latter placed just before the spine
of the posterior angles; body often
greyish-fuscous marked with yellow ; in-
ferior mmargins of femora very strongly
. dentate g o .. logani, Hancock.
I. 1. Vertex not quite so narrowed forward.
2. 2. Hu'heral angles barely behind the apices
and also the lateral carinae forward
Before the shoulders on each side slightly
., compressed obtuse denticulate; prono- “
tal process strongly produced backward

d “beyond the hind tibial apices; spine on
g each side of the lateral lobes posteriorly
JW°  slender, sharp and curvate forward . spinata, sp. nov.
Body six millimetres (species probably f
described from larva or pupa ?) .. uncinata, Serville.

The above representatives fall into the series of species having
e hind tibial margins distinctly membraneous expanded, and
the first joint of the hind tarsi similarly strongly dilated ; the
vronotum between the shoulders convex, not so distinctly de-
planate as in Eugavialidium, Hanc. ; the front margin of the pro-
notum entire, or provided only with very small front tubercles, not
at all. produced, placed on either side of the lateral front margin
of the lobes; the paired ocelli placed low between the eyes yet
somewhat higher than in the latter genus; the vertex narrower
than one of the eyes or at most subequal ; the apex of the prono-
tum bifid and the hind femoral margins below strongly dentate.

Scelimena harpago, Serville.

Tetriz harpago, Serv., Ins. Orth., p. 763, 183¢; DeHaan Tem-
minck. Verhandel., Orth., p. 161, 1842; Bol., Ann. Ent.
Belg., p. 217, pl. 4, fig. 13, 1887. Y

Habitat.—Igatpuri, W. Ghats, Bombay Pres., Nov. 21, 1909;
Medha, Satara Dist., Oct. 22, 1912 (N. Annandale): Kasara, W.
base of West Ghats, Bombay Pres., Nov, 23, 1899; Datar Hill nr.
Junagadh, Kathiawar, ‘ in or near a stream ” (S. P. 4.), Nechal,W.
Ghats, Satara Dist., zoo00 ft. (F. H. Gravely): Medha, VYenna
Valley, Satara Dist., 2100 ft., Apr. 17, 1912 (F. H. Gravely):
Tambi, Koyna Valley, Satara Dist., 2100 ft., Mar. 24, 1912 (F. H.
Gravely).

Most of the specimens are dark or fuscous on the dorsum ;
some have a greyish-fuscous cast, while several are suffused with
reddish-ochre on the pronotum. There is one male of the latter
colour from Medha which is very much smaller in stature, the
entire length being 16 mm., the pronotum 14°'7 mm. If has all the
characters of the normal-sized individuals. The average male and
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ral carinae before the shoulders on each side forward near the
sulci terminating in a rose-coloured spot ; sides of pronotum at thé
front of lateral lobes produced on each side in a tubercle ; posterior
angles of the lateral lobes turned down not at all laminate, the
lateral margins just before the angles ourwardly produced in an
acute strong spine on each side, directed obliquely forward and
little curvate toward the apex. Elytra moderately wide at the,
base and distinctly narrowed acuminate backward to the apices,
externally strongly impresso-punctate; wings extended nearly to
the apex of the process. Anterior and middle femora strongly
clongate and narrow, margins of the anterior above subbicrenulate
toward the base; middle femoral margins above subundulate ;
hind femora slender elongate ; carinae of posterior tibiae strongly
dilated ; the first joints of the hind tarsi strongly membraneous
expanded ; the first and second pulvilli small subacute, and widely
separated, dividing the article into thirds, the third pulvilli
strongly obtuse and planate below.

Entire length of body, male, 25 mm. ; pronotum 24 mm, ; post.
femora 8 mm.

Habitat.—Thingannyinaung to Sukli, Dawna Hills, Tenasserim
900-2100 ft. elevation, Nov, 23, 1911 (F. H. Gravely). One example,
Ind. Mus. coll.

This species differs from Scelimena sanguinulenta, which also
has rose-coloured spines, in being longer, and the lateral spines are
not so long produced. The new species is devoid of the median
produced tubercle at the front of the pronotum, which is styliform
and strongly produced in Jongipes. From the latter spécies it also
differs in the legs being less attenuate, though very slender, and
in the lateral spines being less cylindrical.

Genus Scelimena, Serville.
Table for distiviguishing the Indian species.

1. Vertex marrower than one of the eyes,
narrowed forward.

2. Humeral angles not at all provided with
evident denticles. \

3. Lateral lobes of the pronotum bearing
one spine only on each side.

4. Spine on each side of the lateral lobes
triangular acute and straight, the apex
sharp, not at all curvate, coloured
yellow ; vertex yery narrow; dorsum
convex between the shoulders; body
more or less fuscous or greyish-fuscous '
marked with yellow s .. harpago, Serville.

4. 4. Spine on each side of the lateral lobes of
pronotum produced, slender, and hook-
ed forward, often bright rose-coloured or

coral red gavialis, Saussure.
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« 3. 3. Laterallobes of pronotum provided wirn
. one spine and a tubercle on each side,
the latter placed just before the spine
of the posterior angles; body often
greyish-fuscous marked with yellow ; in-
ferior mnargins of femora very strongly
X dentate ! o .. logany, Hancock.
I. 1. Vertex not quite so narrowed forward.
252, Hu;'neral angles barely behind the apices
aud also the lateral carinae forward
Before the shoulders on each side slightly
, " compressed obtuse denticulate; prono-
*  tal process strongly produced backward
«d “hevond the hind tibial apices; spine on
Y, 4t each side of the lateral lobes posteriorly
W™ slender, sharp and curvate forward . spinata, sp. nov.
Body six millimetres (species probably ¢
described from larva or pupa?) .. uncinata, Serville.

The above representatives fall into the series of species having
‘e hind tibial margins distinctly membraneous expanded, and
the first joint of the hind tarsi similarly strongly dilated; the
pronotum between the shoulders convex, not so distinctly de-
planate as in Ewugavialidium, Hanc. ; the front margin of the pro-
notum entire, or provided only with very small front tubercles, not
at all. produced, placed on either side of the lateral front margin
of the lobés; the paired ocelli placed low between the eyes yet
somewhat higher than in the latter genus; the vertex narrower
than one of the eyes or at most subequal ; the apex of the prono-
tum bifid and the hind femoral margins below strongly dentate.

Scelimena harpago, Serville.

Tetrix harpago, Serv., Ins. Orth., p. 763, 183G; DeHaan Tem-
minck. Verhandel., Orth., p. 161, 1842; Bol., Ann. Ent,
Belg., p. 217, pl. 4, fig. 13, 1887. )

Habitat.—Igatpuri, W. Ghats, Bombay Pres., Nov. 21, 1909;
Medha, Satara Dist., Oct. 22, 1912 (N. Annandale): Kasara, W.
base of West Ghats, Bombay Pres., Nov. 23, 1899; Datar Hill nr.
Junagadh, Kathiawar, ““ in or near a stream "’ (S. P. 4.), Nechal, W.
Ghats, Satara Dist., zo00 ft. (F. H. Gravely): Medha, Yenna
Valley, Satara Dist., 2100 ft., Apr. 17, 1912 (F. H. Gravely):
Tambi, Koyna Valley, Satara Dist,, 2100 ft., Mar. 24, 1912 (F. H.
Gravely).

Most of the specimens are dark or fuscous on the dorsum;
some have a greyish-fuscous ¢ast, while several are suffused with
reddish-ochre on the pronotum. There is one male of the latter
colour from Medha which is very much smaller in stature, the
entire length being 16 mm., the pronotum 147 mm. I* has all the
characters of the normal-sized individuals. The average male and
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female in the present series measures : entire length 19-22'5 mm.;
the pronotum 18-21 mm. Serville (/ c.) gives the entire length of’
male and female as 21 mm. ’

Scelimena gavialis, Saussuré.

Scelymena gavialis, Sauss., Ann, Soc, Ent. France, iv, p. 845,
1861; Scelymena nodosa, Walker,s Cat. Derm. Salt. Brit.
Mus., p. 840, 1871; Scelimena gavialis, Hancock, Spol.
Zeylan., ii, p. 154, pl. i, fig. 4, 1904. \,‘
Habitat.—ILabugama, W. P. Ceylon (Hancock coll.); Madul-
sima, Ceylon (7. B. Flelcher, Hancock coll.). Ind. Mus.&&ll‘} :
This black species has the pronetum in front, the tip“of ‘"=
hind process, and the lateral spine on each side bright corasi
In the Ceylonese species logani, Hanc., the coral-red is replug
with vellow, and the posterior angles of the lateral lobes of ¥
pronotum are armed on each side with a spine and a denticle ¢
indicated in the table.

Scelimena ? producta, Brunner.

Brunner reports this species from Carin Cheba in Rev. Syst.
Orth., p. 103, 1893, and the previously reported habitat of this
species is Java. The female representative which Brunner re-
ferred to, is much larger than the typical S. producta, Serville, and
I think it is the species which I have described as Ewugavialidium
discalis, Hancock. a

Scelimena spinata, sp.1nov.

Near Scelimena harpago, Serv. Body above on the pronotum
ferrugineous and greyish-fuscous, often more reddish on the"disc,
marked with ochre or yellow, the femoral denticles below light
vellow. Vertex toward the front narrower than one of the eyes,
not so distinctly, narrowed forward as in gavialis, widened back-
ward between the eyes; paired ocelli placed between the lower
part of the eyes; antennae inserted distinctly below the eyes;
frontal costa protuberant between the antennae. Pronotum
truncate anteriorly, the front margin devoid of produced tubercles,
but the lateral margins below the eyes bearing a minute tubercle,
subelevated, on each side; dorsum rather smooth, not at all
deeply fossulate, between the shoulders convex, the disc before
the shoulders bearing two short supernumerary carinulae and
minute side offshoots forward; behind the disc depressed, and on
the dorsum above the hind femota bearing two pairs of very low
nodes more or less carinated, the hind pair longer and nearer
together; median carina of pronotnm very low, thin, and percur-
rent: lateral carinae extended forwar
shoulders, and barely behind the apices of the humeral angles the
margin little compressed obtuse dentate; the lateral carinae at
the terminas forward subdentate; hind process very long pro-

d but less distinct on the °
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duced heckward beyond the apices of the extended hind tibiae,
the apex bifid; posterfor angles of the lateral lobes turned out-
wards and produced”in a moderately strong spine distinctly
curved forward. Elytra moderately wide, elongate, the distal
fourth narrowed to the apices and angulate, externally impresso-
punctate; wings fully explicate, extended backward to the apex
. of the pronotal process. Anterior femora little compressed elon-
gate, margin above little compressed at the basal half, and bear-
ing a small subacute tubercle, below bidentate; middle femora
above undulate, below acute bidentate; posterior femora moder-
ately stcut, the superior carina crenulate and bearing an acute
antegenicular denticle, below strongly dentate soften quadriden-
tate, cthe three denticles at the middle strongly produced spinose ;
hir « tibial margins and first joint of posterior tarsi widely ex-
pauded, the first two pulvilli acute and placed backward leaving a
wide basal space, the three pulvilli subequal in length.
Entire length male and female 21°7 mm.; pronotum 2I-25
mm. ; post. femora g mm. '
Habitat.—Trevandrum, Travancore, Aug. 18go; Kellar, Tra-
vancore; Trevandrum State. Ind. Mus. coll.

Scelimena uncinata, Serville,

Tetrix uncinata, Serv., Hist. Nat. Ins. Orth., pp. 763, 764,
1893; Scelimena uncinata, Bol., Ann. Soc. Ent. Belg., xxxi, p.
218, 1887. ’

“Judging from the description of this questionable species
which has a length of only six millimetres, it appears that the
type was a larva or pupa. This leaves the identity of the species
in doubt. The type came from Bombay. In the Indian Museum
collection are two specimens from Sibsagar, N. E. Assam, which
are labelled Scelimena uncinata, Serville, by Saussure. These are
pupa of some species near Eugavialidinm indig, Hanc.

Genus Eugavialidium, Hancock.

The members of this genus have the paired ocelli placed be-
tween the extreme lower part of the eyes; the dorsum of pronotum
deplanate, the front margin of the pronotum more or less ornate
with denticles or tubercles, often armed with a produced tubercle
at the middle above the occiput, or when absent there, they ap-
pear in front on either side of the lateral lobes; the femoral mar-
gins more or less tuberculate; the lateral carinae on either side
of the shoulders often tuberculate or dentate, and the median
carina of the pronotum sometimes tuberculate; the hind process
strongly prolonged backward beyond the hind femoral apices; the
margins of the hind tibiae end first joint of the posterior tarsi
moderately expanded, but not so strongly membraneous dilated
as in Scelimena; the lateral lobes have the posterior angles out-
wardly produced, acute, triangular, or on either side bearing a
spine often curved forward.

T
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Table separating the Indian species and one from China, ¢

1. Posterior angles of the lateral loles ot # 3
pronotum produced in a sharp spine !
more or less distinctly curvate forwarid. ’

2. Lateral carinae on each side of the disC
of dorsum provided with more than one \
distinct denticle. - A

3. Lateral carinae on each side of dorsum L
including hind process ornate with many )
small denticles throughout; dorsum

S bearing distinctly clevated nodes: pro-
notum »f female 21 mm .. mudiidentatumt, Sp. nov. .
4. Dorsum of pronotum somewhat smoother. l
3. 3. Lateral carinae on each side of disc of L
dorsum provided with denticles, and
often tuberculate backward as far as the
base of process only; hind process very
long produced ; median carina of pro-
* notum not at all tuberculate over occi-
put at the front margin; pronotum of
female 29’5 mm. .. .. discalis, sp. nov.
2. 2. Lateral carinae on each side of disc
of dorsum entire, not at all dentate,
but pale bimaculate, or very indistinct-
ly subtuberculate ; body and legs often
adorned with yellow spots: front mar-
gin of pronotum bearing a tubercle on
each side below the eyes, and one at
the middle above the occiput: prono-
tum of female 19°5 mm. .. indictem, Hancock.,
" 4. 4. Dorsum above rugose, reticulate ; front
margin of pronotum at the middle over
the occiput and on each side below the
eyes ornate with a tubercle ; humeral
angle on each side bearing a small pale
denticle ; pronotum strongly prolong-
ate: pronotum of female 29 mm. chinensis, sp. nov.!
I. 1. Posterior angles of the lateral lobes of
pronotum more or less triangular or
acute produced, straight, not at all
curvate.
5. Lateral lobes of pronotum with the
posterior angles slender spiniform pro-
duced ; anterior border of pronotum on
each side bearing three tubercles, but
the middle of dorsum over the occiput o

t For desceiption of this Chinese species, see report of species outside of India
at the end of tis paper.
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not tuberculate ; lateral carinae on each
side of disc forward bidentate, the den-
ticles at the humeral angles obtuse
crenulate ; pronotum of female 228
mm.
. Lateral lobes of prouotum with the pos
terior angles little promment triangu-
lar, not aculeate.

0. Antermr border of the lateral lobes of

pronotum dentate ; humeral angles very
obtuse crenulate, provided with a pale

carinae ornate with pale crenules; pro-
_notum of female 17 mm. .

the pronotum entire, not at all dentate
but rounded ; humeral angles obtuse
and acute marginate; posterior angles
of the lateral lobes of pronotum pro-
duced in an acute triangular lobe, pro-
foundly abruptly sinuate behind; pro-
notum of male 17 mm.

disc ; humeral angles obtuse, provided
with abbreviated external carinulae ;
dorsum with two tubercles behind the
humeral angles, and four at the middle
of the process; posterior angles of the
lateral lobes produced but not at all
spinose, margin behind with a profound
subrectangular sinus; pronotum of

. kempi, sp. nov.

_tubercle on each side; longitudinal

birmanicum, Brunner.
. Anterior border of the lateral lobes of

23 . feae, Bolivar.
7. Pronotum bearing large tubercles on the

female 19’5 mm. flavopictus, Bollvar.

. Pronotum not bearing elev .1tcd tubercles
on the disc.

8. Dorsum above smooth punctate, little

subreticulate ; humeral angles very
obtuse ; median carina little elevated,
percurrent, tuberculate in front at the
middle over occiput ; lateral and median

carina not at all appreciably tubercu- o
late ; margins of first joint of posterior ok
tarsi somewhat dilated ; pronotum of %
female 21°7 mm. angulatum, sp. nov.

8. 8. Dorsum very lightly rugo<e coarsely

granulose ; median carina bearing three
small tubercle% forward before the
humeral angles and tuberculate back-
ward in a subindistinct series to the
base of process: lateral carinae sub-

indistinctly h\tuberculate on each side
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of shoulders and barely subt®erculate ~

backward to base of process; margins
of first joint of hind tarsi not at all
expanded ; pronotum of male 1g mm. Ssausswret, sp. nov.

Eugavialidium multidentatum, sp. nov.

Near E. birmanicum, Brunnér. Body and legs marked with
fuscous and yeéllow, and yellow tubercles dot the course of the
lateral ca_rinac throughout each side of the dorsum, the three
tubercles in front yellow, the spines of the lateral lobeg pinkish-
vellow, and undgrneath the body darker pinkish-yellow, Head
not at all exserted, eyes globose : vertex subwider than one ~of the
eyes ; paired ocelli placed between the extreme lower part ol-fhe
eyes; antennae long, very slender filiform, inserted distimRCey
below the eyes; frontal costa protuberant between the antenna
}’ronotum deplanate, strongly inequal ; median carina of pronotul
irregularly undulate, and at the front margin terminating in
produced elevated tubercle ; dorsum minutely punctate or bear
ing pale granulations, between the shoulders on the disc providec
with short elevated subearinate tubercles, behind the shoulders
depressed, and above the apices of the elytra on each side of the
dorsum provided with an elevated subcarinate boss, further back-|
ward on base of process bearing two elongate elevated nodes; hind
process acuminate, subrounded above toward the apex, but flat-
tened forward toward the base ; lateral carinae throughout ongeach
side dotted with a series of small and rather widely® separated
obtuse denticles, the one at the humeral angle scarcely more dis-
tinct and obtuse, aitd those backward toward the apex becoming
smaller and less distinct, but marked by minute pale maculae;
{ateral lobes at the front margin produced in a denticle on each
side; the posterior angles produced in a strong spine slightly cur-
vate forward and moderately broad at the base ; elytra acuminate
toward the apices ; wings extended to or barely beyond the apex of
the hind process. Anterior femoral carinae above subtuberculate,
two toward the base often subacute, margins below bituberculate ;
middle femora above subtrilobate, below bidentate ; posterior
femoral carinae above indistinctly minutely trilobate, below pro-
vided with small obtuse denticles very slightly produced ; margins
of hind tibiae sparingly minutely dentate on outer margins, the
margins moderately expanded ; the first articles of the posterior
tarsi moderately expanded, the three pulvilli nearly equal in
length. .

Entire length of female 20°5-22'5 mm. ; pronotum I9'5-2I'5
mm. ; post. femora 8'5 mm.

Habitat.—Sukli, east side of Dawna Hills, 2100 ft., Nov. 22,
1911 (F. #. Gravely) ; Dawna Hills, 2000-3000 ft., Tenasserim,
Mar., 1909 (N. Annandale).

This species may be distinguished from E. birmanicum, Brun-
ner, by the®curvate spines of the lateral lobes; the longer pro-
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« Jnotum, and the shorter hind femora, the tuberculate margins of
the femora, and the déntate iateral carinae of the pronotum. In
S birmanicum the longitudinal carinae are ornate with pale crenules,
and the humeral angles are provided with a pale obtuse tubercle
on each side, the lateral spines straight and triangular, not at all

*  aculeate.

b4

Eugavialidium"discélis, Sp. nov.

Near Scelimena producta, Serville. Colour greyish-ferrugineous.
o Vertex wider than one of the eyes, scarcely at all narrowed for-
ward ; eyes little prominent, subsessile, viewed from above reni-

' form, from the side globose; paired ocelli pliced between the
extreme lower angles of the eyes: antennae inserted far below the

eyes; frontal costa protuberant between the antennae. Pronotum

truncate anteriorly ; the front margin on either side of the lateral

{ lobes bearing a produced tubercle, not tuberculate at the middle
. above the occiput; dorsum deplanate, between the shoulders on
the disc bearing low, short, lineate tubercles, depressed behind the
shoulders, and backward provided with four very low obtuse
nodes ; median carina very low ; lateral carinae on each side bear-

“‘-)_ J ing a series of denticles often placed as far back as the base of the
&% hind process but here very minute ; humeral angles ornate with a
L distinct obtusely elevated tubercle on each side; the denticles or

tubercles each side of the forward disc larger than those back-
ward ; hind process lengthily produced backward beyond the
apices of the extended hind tibiae; posterior angles of the lateral
- lobes produced in a curved spine on each side, strongly produced
in. the male, rather stout in the female. Elytra elongate, acumi-

nate, externally impresso-punctate; wings extended backward

almost to the apex of process. Anterior femora elongate, margins

o crenulate, above undulate and compressed-sublobate toward the

base, below subtri-tuberculate ; middle femora above subtrilobate,

below subbituberculate ; hind femora elongate, the superior carinae

. crenulate and more or less quadricompressed, with two acute

denticles toward the knees, margins below often quadridehtate

but little produced ; hind tibial margins and first joint of the hind

tarsi moderately expanded, but not so widely dilated as in typical

Scelimena ; inner margins of hind tibiae entire; the first and

second pulvilli of the first joint of posterior tarsi small, acute,
more widely separated than the second and third.

Entire length of male and female 25-30°5 mm. ; pronotum 24~
29’5 mm. ; hind, femora 7-9 mm.

Habitat.—Sibsagar, N-E. Assam (S. E. Peal); Upper Assam
(Doherty).

% This species differs from Scelimena producta, Serville, in the
larger stature, and in being wider between the shoulders, in the
dentate humeral angles and lateral carinae of pronotum, and in
the tuberculate femora. It is readily distinguished when it is
compared with a series of S. producta, Serv., from Java.
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Eugavialidium indicum, Hancock.
e

Scelimena idia, Hanc., Trans. Ent. Soc. London, p. 219, 1907 ;
Hanc., Rec. Indian Museum, viii, p. 311, 1913.

Habitat.—Assam (H. H. G. Austen).

The type in the author’s collection is from Cherrapungi, Assam:.
The type is conspicuously ornate with small yellow spots forward
on the greyish-fuscous dorsum, 2nd also on the legs; the median
carina of the pronotum at the front bears a tubercle; the lateral
carinae of the dorsum of pronotum are not furnished with denti-
cles or tubercles; the lateral lobes at the front under the eyes bear a
tubercle on each side; the spines of the posterior angles of the lateral
lobes are little curvate forward at the apices and more slender in the
male; disc of the pronotum above provided on each side with a
more or less distinct short branching carinula. In the specimens in
the Indian Museum collection the bright yellow maculae are more
or less obscured; the hind femora are missing, but in the type
the hind tibiae and first joint of the posterior tarsi show moderate
expansion of the margins but not nearly so strongly dilated as in
typical Scelimena; the outer margins of the hind tibiae bear small
acute denticles. In the two females in the Indian Museum: the
pronotum measures 20 and 22 mm, in length.

Eugavialidium kempi, sp. nov.

Near E. btrimanicum, Brunner. Greyish-fuscous, yellow macu-
late, pronotal process suffused with, and spotted with chrome, yel-
low. Vertex little wider than one of the eyes. Pronotum at the
front border trituberculate, but the middle of the dorsum behind
. the occiput not at all tuberculate; median carina of pronotum
irregularly compressed, spotted with yellow ; just behind the sulci,
and behind the shoulders gibbulate ; dorsum fossulate behind the
shoulders, on either side above the base of the hind femora obtuse
nodulose, and further backward bearing a pair of elevated nodes;
lateral carinae subcompressed and on each side of disc at the
humeral angles and before the angles bearing a pale yellow denticle,
backward yellow maculate; anterior and middle femora slender
elongate, margins of anterior femora above subentire, bearing one
very small tubercle, below subentire or bearing two minute tuber-
cles; middle femora yellow maculate, and subtrilobate above,
below subbituberculate; hind femora elongate, superior margin
crenulate and above the middle and at the distal fourth subacute
dentate, below subentire.

Entire length of female 23'5 mm.; pronotum 23 mm.; post.
femora 87 mm.

Habitat.—Above Panji, 4000 ft., “ Rebang stream under
stones "’ (Kemp).

This species was mistaken for females of E. indicum, Hancock,

in my former paper in the Records of the Indian Museum, VIII, °

p. 311, 1913. I have since examined two females of E, indicum,
which are mentioned under the preceding heading. In E. kemps
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the posterior angles of the lateral lobes of the pronotum are pro-
duced outwards on each side in a straight narrow spine, whereas in
E. indicum the spine on each side of the lateral lobes is curvate for-
ward. In E. birmanicum the posterior angles are triangularly
produced, not aculeate, and the body is shorter.

©

Eugavialidium birmanicum, Brunner.

Gavialidium birmanicum, Brunn., Ann. Mus. Genova xxxiii,

p. 104, pl. 5, fig. 37, 18093 ; Hanc., Gen. Ins. Orth. Acrid. Tetr.
E. birmani (cum), p. 25, 1906.
Habitat.—Burma (Brunner).

1)

Eugavialidium feae, Bolivar.

Bol., Real. Soc. Espan. Nat. Hist., ix, p. 396, 1g09.
Habitat.—Carin Cheba (Bolivar).

Eugavialidium flavopictum, Bolivar.

Bol., Real. Soc. Espan. Nat. Hist., ix, pp. 304, 395, 1909.
Habitat.—Calcutta, India (Bolivar).

Eugavialidium angulatum, sp. nov.

Colour ochreous. Vertex subequal in width to one of the eyes,
on either side dentate but not elevated above the eyes; dorsum
of pronotym plain, punctate, and minutely subreticulate ; between
the shoulders provided with a short elevated line or ruga on each
side ; humeral angles very obtuse-convex; the lateral and median
carinae unarmed, not at all tuberculate ; median carina little ele-
vated subgibbose at the sulci forward and terminating in front
over the occiput in a tubercle ; prozonal carinae forward behind
the front margin compressed parallel; the front lateral margin on
either side armed with a tubercle ; posterior angles of the lateral
lobes of the pronotum turned outwards and little triangulate pro-
tuberant, not spined ; hind process of pronotum produced bgyond
the apices of the hind femora about the length of the femora ;
wings fully explicate, reaching to the apex of the process; pos-
terior femora rather stout, margins above crenulate with indis-
tinct antegenicular lobe, margin below entire; posterior tibial
margins dentate, a little expanded toward the apices, the first
joints of the posterior tarsi with the margins little expanded ; the
three pulvilli equal in length and planate below.

Entire length of female 23 mm, ; pronotum 2I1'5 mm. ; post.
femora 8'5 mm. »

Habitat.—Calcutta.

This species is labelled : ** Gavialidium philippinwm, Bol.”
evidently in Saussure’s handwriting. It is much smaller than
that species and it differs in the shape of the posterior angles of
the lateral lobes.
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Eugavialidium saussurei, sp. nov. o

Similar to the preceding. Ferrugineous. Vertex subequal
in width to one of the eyes, on either side dentate, barely eleva-
ted. Dorsum of pronotum above barely rugose, coarsely granu-
late ; median carina of pronotum before the humeral angles pro-
vided with three small tubercies and also tuberculate backward,
as far as the base of the hind process : humeral angles very ob-
tuse ; posterior argles of the lateral lobes of the pronotum little
acute triangulate produced outwards, not spined ; front margin
of pronotum on either side of the lobes bearing a small tubercle ;
wings fully explicate reaching nearly to the apex of process; ante-
rior and middle femora little compressed, margins undulate ; pos-
terior femora stout, marigns crenulate otherwise unarmed ; hind
tibial margins dentate, very moderately expanded toward the

apices ; first articles of the hind tarsi not at all expanded, narrow,

the first pulvillus very small, the second and third longer and
equal in length.

Entire length of male 20 mm.; pronotum 19 mm.; posterior
femora 7'5 mm.

Habitat.—Calcutta, India.

‘This species like the preceding is labelled, * Gavialidium
philippinum, Bol.,” by Saussure. It is allied to E. angulatum,
Hanc., but differs in the tuberculate median carina of the pronotum
and as shown in the table of species. This species as well as the
preceding somewhat resemble members of the genus Cjaviahdimu
in the dentate character of the vertex, but the lateral carinulae on
each side are not elevated above the eyes.

Genus Gavialidium, Saussure.
Gavialidium crocodilus, Saussure.

Sauss.. Ant.. Soc. Ent. France, iv, p. 481, 180r; Bol, A.nu.

. Soc. Ent. Belg., xxxi, p. 219, 1887 ; Hanc., Spol. Zeylanica,

ii, pp. 122, 123, pl. 2, fig. 11, 1904 ; Hanc., Gen. Ins. Orth.
Acrid, Tetr., pp. 22, 25, pl. 2, fig 16, 1906.

Habitat.—Peradeniya, Ceylon ; Pundaluoya, Ceylon. v

One of these examples is labelled and the species determined
by Saussure, which helps to authenticate this species. .

In regard to the species Gavialidium alligator, Saussure (Scely-
mena alligator), its status is in doubt. It appeais t? me that the
pupa of crocodilus served as a type for Saussure _sa!hgator. 1
have a large series of «the former species collected in Ceylon by
Fletcher and Green, which show diverse variations, some being
smaller then the normal size. From an examination of these speci-
mens some of the immature pupa agree with the description of
alligator given by Saussure. I am not sure, but the latter seems
to be the pupa of crocodilus and therefore is synonymous.
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Genus Bolotettix, Hancock.

“ This genus occupits a position midway between Criofellix,

Bolivar, on the one hand, and Sysfolederus on the other. The
representatives are small in stature, the eyes more or less exserted
and near together, the vertex viewed from above very narrow,
often one half or even one-third the width of one of the eyes,
swhereas, in Systolederus, the eyes are still closer together, sepa-
rated only by the very narrow vertex as viewed in front and from
above. In Criofettix the vertex is wider, and the antennae inserted
between the eyes. The lateral lobes in Bolofeitix have the posterior
angles either turned down, or laterly reflexed outwards, little prom-
inent, or produced in a spine on each side. Represented by a
number of species in India, and other sections in the oriental

region.

Table for the separation of Bolotettix of India.

1. Pronotal process shortened, not extend-
ed beyond the hind femoral apices;
dorsum little rugose above ; posterior
angles of the lateral lobes obliquely sub-
laminate produced, apex of angle sub-
acute ; pronotum of female 9 mm.  anomalus, Hancock.
1. 1. Pronotal process subulate, posteriorly
extended beyond the knees of the hind
femora.
2. Lateral lobes of the pronotum with the
posterior angles acute spinate.
. Legs distinctly fusco-annulate; posterior
femora bearing oblique grey fascia :
pronotum of male and female r1-14
mimn. & o .. oculatus, Bolivar.
. Legs not distinctly fusco-annulate.
Sides of the pronotum and the four an-
terior femora testaceous-yellow; poste-
rior femora below bearing a deep black
longitudinal fascia ; pronotum of male .
and female 11°5-13'5 mm. .+ @rmatus, sp. nov.
4. 4. Sides of pronotum yellowish, legs yellow-
ish obscurely marked with fuscous ;
pronotum of female 12 mm. «. pictipes, sp.nov.
2. 2. Lateral lobes of pronotum with the pos-
terior angles either turned down, or
obliquely reflexed outward but not
acute spined.
5. Posterior angles of the lateral lobes of
the pronotum turned down, not at all
reflexed outward, rounded below ; pro- ; o
notum of female 12'5 mm. .. inermis, sp. nov,

. Posterior angles of the lateral lobes re-
flexed outwards. :

(o8
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6. Posterior angles of the lateral lobes. sub- . o Q}
quadrate, little reflexed outwards, ob-
liquely truncate behind ; pronotum of
male and female 12'5-13'5 mm. -+ bobatus, Hancock.
Pronotum of female 10 mm. -« exsertus, Bolivar.
Pronotum of female 14 mm. quadratus, sp. nov,
6. 6. Posterior angles of ‘the lateral lobes tri-
angulate produced, margin behind sub-
s sinuate-truncate, pronotum of male and
female 12-15 mm. triangularis, sp. nov.
Solotettix anomalus, Hancock.
Systolederus anomalus, Hanc., Spolia Zeylanica, vi, p. 146,
1910.
Habitat.-—Madulsima, Ceylon (Hancock),
Bolotettix oculatus, Bolivar.
Criotettiz oculatus, Bol., Ann. Mus. Civ. di Genova, XXXix,
p- 71, 18g8. _ =
Habitat.—Kodaikanal, S. India (Bolivar). ;‘ .
The type came from Sumatra, and this species is reported Iy l

from Java,
Bolotettix armatus, sp. nov.

Near lobatus, Hancock. A graceful-bodied species, I:Iead
fuscous, pronotum above dark reddish-ochre forward, anq backwarq
on the hind process becoming very pale toward the apex, the four
anterior legs, sides of the pronotum, and the lower part of the
lateral lobes and spines light testaceous-yellow, the hing femora
pale yellow with a deep black longitudinal fascia below the lower
external carina. Vertex strongly narrower than one of the eyes
narrowed forward toward the front tricarinate, the median carip,
very little projecting; head and eyes distinctly exserted; eyes
strongly elevated above the dorsum of pronotum and glé)bose-
antennae inserted below the eyes; frontal costa rather i d‘el ;
arcuate-elevated between the antennae and depressed 1, etween thy
eyes. Pronotum above plain, the dorsum little turne(d up in fron te-
between the shoulders barely rugulose, behind the shoulders ge.
pressed subfossulate; median carina of pronotum Pereurrent gy,
straight but little compressed forward between the sulci ; Jage l
carinae little compressed subbicarinate on the *shouldeys. h.ra
process long acute subulate, surpassing the hind femoral épiclnc?
posterior angles of the lateral lobes of the pronotum laminate es;
produced in a straight acute spine or each si and

de, spine subyoq,:
. . .r : C r
and transverse, behind the spine the margin Sinuate. allnate

small, elongate; wings extended barely beyond the prohotalE;yuf‘
coloured black-infumate. Anterior and middle femoral pex,

arging

entire; posterior femora elongate, externally bearing distinet i
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, lique rugae, and above with a series of rounded tubercles ; the three

pulvilli of the first joifit of the hind tarsi subequal in length, or
the first barely longer than the second.

Entire length of male and female 12°5-14'5 mm.; pronotum
11'5-13'5 mm.; posterior femora 5°2-6°3 mm.

Habitat.—Sukli, Dawna Hills, 2100 ft., Nov. 22, 1911 (F. H.

* This species has the head and eyes more exserted than in

lobatus, Hanc. ; the vetex narrower, and it, moreover, has strongly
produced spines arming the lateral lobes directed at a right angle
to the body. This species approaches Systolederus in the exserted
and very narrow vertex. "

Bolotettix pictipes, sp.nov.

Near armatus, Hancock. Above obscure yellowish-fuscous, the
lower sides of the body and legs light yellow, obscure fusco-
variegated, the hind femora pale fasciate at the middle and dark
below. Head exserted; eyes globose; frontal costa distinctly
produced between the eyes; vertex strongly narrower than one of
the eyes in front, on either side of the mid-carina the space very
little wider than in armatus, in the latter species the space on
either side very marrow sulcate and the vertex tricarinate. Pro-
notum above with the dorsum planate, granulose, between the
shoulders bearing two short carinulae, behind the shoulders sub-
fossulate, posteriorly planate and obscurely subtuberculate; me-
dian"carina of pronotum percurrent, very thin and low, sub-
undulate posteriorly, forward behind the front margin depressed ;
hind process long acute subulate, surpassing the hind femoral
apices; posterior angles of the lateral lobes of pronotum outwardly
reflexed on each side and produced in a very narrow acute spine
subtransverse, very slightly directed backward, the margin behind
the base of spine rectangulate sinuate. Elytra short, ovate;
wings extended to the apex of the pronotal process; femoral mar-
gins entire; the three pulvilli of the first joint of the hind tarsi
equal in length, .

Entire length of female 13'2 mm. ; pronotum 12°5 mm. ; poste-
rior femora 5°8 mm. ;

Habitat.—Madras, Shevaroys, 4000 ft., Aug. 1907 (C. W. M.,
T. B. Fletcher) in author’s collection.

Bolotettix inermis, sp.nov.

Body above fuscous, sides and legs paler and variegated with
fuscous, the hind femora mottled with yellow and fuscous, dark to-
ward the apices and light basally, below the lower external carina
black. Head very little exserted ; eyes globose; vertex scarcely
narrowed toward the front, subnarrower than one of the eyes,
middle carinate, on each side fossulate, frontal carinulae later-
ally little elevated-acute, front subrounded truncate ; antennae
very long filiform, inserted far below the eyes; frontal costa
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compresso-elevated between the antennae, depressed above be-
tween the eyes and distinctly sinuate at .the median ocellus a®
viewed in profile. Pronotum above plain ; median carina percur-
rent, elevated little arcuate between the sulci forward ; between the
shoulders provided on each side with a very distinct oblique rugula
or line ; lateral carinae percurrent on the shoulders, and before the
shoulders distinctly compressed elevated ; prozonal carinae behind

the front border forward distinctly compressed, subparallel; hipd *

process subulate, extended beyond the hind femoral apices; pos-
terior angles of the lateral lobes of pronotum turned down, lower
margin rounded. Elytra short, ovate, in the type black, with pale
vellow apices; wings extended little beyond the pronotal apex;
the four anterior femora elongate, compressed, margins entire ;
posterior femora stout, superior margins minutely serrulate-gra-
nose ; the three pulvilli of the first joint of hind tarsi subequal in
length.

Entire length of female 13’5 mm.; pronotum 12’5 mm.;
posterior femora 6°5 mm.

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July, 1911 (F. H. Gravely).

In one of the specimens the hind process of pronotum is
slightly less produced beyond the apices of the hind femora.

Bolotettix lobatus, Hancock.

Systolederus lobatus, Hanc., Mem. Dept. Agric. India, iv, pp.
143, 144, 1912, o

This species has the body above infuscate, sides and legs
paler, variegated with light ochre, hind femora with a pale median
stripe, and below the lower external carina longitudinally black
fasciate. Vertex strongly narrower than one of the eyes, distinctly
narrowed forward between the curvate frontal carinulae ; middle
carinate between the forward half of the eyes and very slightly
projecting, on either side of the mid-carina elongate fossulate ;
head exserted ; eyes prominent and globose, higher than the dorsum
of pronotum ; antennae inserted far below the eyes; paired ocelli
placed between the lower fourth of the eyes; frontal costa com-
pressed arcuate between the antennae, little depressed between the
eyes ; strongly sinuate at the median ocellus in profile. Prono-
tum above plain subeylindrical forward, shining granulose, between
the shoulders the dorsum convex, disc on either side presenting
somewhat distinct oblique lines, behind the shoulders depressed
subfossulate ; lateral carina very slightly compressed, often red-
dish in colour ; median carina percurrent, little elevated ; prozonal
carina forward behind the front margin very thin and parallel ;
posterior process extended beyond the hind femoral apices; pos-
terior angles of the lateral lobes of the pronotum little obliquely
laminate, reflexed outward, and obliquely truncate behind, the
angles subacute. Elytra small, elongate, margin above sub-
straight, bclow widely rounded and both extremities rounded,
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externally punctate, the upper third part light ochreous, lower
part infuscate ; wings nearly reaching to the apex of the pronotal
process, infumate. Femora elongate; anterior femoral margins
subundulate ; posterior femoral margins granose; the three pul-
villi of the first joint of the hind tarsi acute, subequal, or the third
barely longer than the second, ]

Entire length of male and female 13°5-14'5 mm.; pronotum
12:5-13'5 mm, ; posterior femora 6'2-7 mm.

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July, 1911 (F. H. Gravely) ; Kurseong, E. Himalayas, 5000 ft.,
July 5, 1908 (N. Annandale).

The type in the author’s collection is from Lebong, Darjiling
Dist., 5000 ft. Asitis an imperfect specimen, I have drawn the
above description from fresh examples.! ‘

Bolotettix exsertus, Bolivar.

Criotettix exsertus, Bol,, Ann. Soc. Ent. France, Ixx, p. Ixx
583, 1902.
Habitat.—Kodaikanal, S. India (Bolivar).

Bolotettix quadratus, sp. nov.

Body pale grey or yellow, more or less marked with fuscous
or black, on each side of the lower part of the pronotal lobes pale,
posterior femora with a median longitudinal light fascia, and ex-
ternally above marked with fuscous and with a longitudinal black
fascia below but the fascia interrupted with vellow at the distal
third ; hind tibiae annulate with light and dark ; underneath the
body black and pale variegated. Head and eyes exserted, eyes
higher than the dorsum of pronotum ; vertex strongly narrower
than one of the eyes, equal to about one-third the width, tricari-
nate forward ; frontal costa between the antennae roundly com-
pressed-clevated, depressed above between the eyes, sinuate at the
median ocellus. Pronotum with the dorsum plain, little rugose
between the shoulders; prozonal carina behind the anterior.inar-
gin parallel ; median carina percurrent, little compressed-elevated
before the shoulders, behind the anterior margin concave, the mar-
gin anteriorly slightly elevated; lateral carinae in front of the
shoulders barely compressed ; humeral angles subbicarinate ; hind
process long subulate, extended beyond the hind femoral apices ;
posterior angles of the lateral lobes subquadrate, obliquely reflexed,
and truncate behind, the apices little prominent. Elytra elongate,
the apices rounded; wings black or infumate, extended beyond
the pronotal apex. Anterior and middle femora elongate, margins
entire ; hind femora slender, margins minutely serrulate, hind

t Kirby had examined these spectmens in the Indian Museam, ;!nd on one of
the specimens he li“a“"d a label bearing the name : ** Systolederus cinerens, Bol.!
while on the second specimen he had affixed a labe! with the determination @ ' Ma-
garvedin lugubris, sp. nov.' -




8o Records of the Indian Museum. [Vor. X1,
L J

tibiae little curvate toward the base; the three pulvilli of the _

first joint of the hind tarsi subequal in length. e

Entire length of female 15 mm.; pronotum I4 mm.; poste-
rior femora 6 mm.

Habitat.—Singla, Darjiling District, 1500 it., June, 1913 (Lord
Carmachacel coll.); Sikkim, Darjiling Dist. (L. Mandelli).

This species resembles friangularis in the narrow vertex, but
differs in the lateral lobes which are subquadrate and little promi-
nent as compared to the triangulate produced angles in triangu-°
laris. The exserted head suggests its approach to Systolederus, but
the vertex is wider than in typical representatives of that genus.

-

Bolotettix triangularis, sp. nov.

Allied to armatus, Hancock, slightly larger in stature. Body
reddish-ochreous, front of head and the sides of the lateral lobes
mottled with black, underneath the body black, femora pale yel-
low, the hind femora marked with a longitudinal black fascia
below the lower external carina, and faint traces of fuscous bars on
the upper part. Vertex strongly narrower than one of the eyes,
tricarinate, the median carina very little projecting ; head and eyes
exserted ; frontal costa arcuate-elevated between the antennae,
sinuate at the median ocellus. Pronotum plain above, dorsum
rugulose between the shoulders; humeral angles bicarinate ; me-
dian carina of pronotum substraight, percurrent, and subobsolete
near the front border; posterior process subulate, long surpassing
the hind femoral apices ; posterior angles of the lateral“lobes of the

pronotum laminate dilated laterally and distinctly triangulate pro-

duced, subacute, the margin behind subsinuate truncate. Elytra
small, elongate-ovate ; wings extended little beyond the pronotal
apex. Anterior and middle femoral margins entire; posterior fe-
moral margins granose or entire; the third pulvilli of the first
joint of the hind tarsi little longer than the second.

Entirelength of male and female 13°5-16 mm. ; pronotum 12-15
mm. ; posterior femora of the male 6 mm.

‘Habitat.—Sibsagar, N-E. Assam (S. E. Peal).

The two specimens in the Indian Museum collection were
determined as ‘‘Sysiolederus angusticeps, Stal,”’ presumably by
Saussure. It is hardly necessary to state that the latter, a Philip-
pine species, is of much larger stature and has acute spines arm-
ing the lateral lobes of the pronotum.,

Genus Thoradonta, Hancock.
Hancock, Trans. Ent. Soc. London, p. 407, 1907. *

Thoradonta spiculoba, Hancock.

Hanc., Mem. Dept. Agric. India, iv, p. 138, 1g12; Hanc.,
Reccrds Ind. Mus., viii, pp. 312, 313, 1913.

L3
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.. Habitat.—Calcutta (N. Annandale; Brumetti; and F. H.
Gravely); Rangoon, 1905 (Brunetit); Kandy, Ceyvlon (Hancock
coll.). I have previously reported this species from: Bihar, Pupri,
Muzaffarpur; Pusa; Durbhanga; Dibrugarh, N. E. Assam.

Thoradonta sinuata, sp .nov.

" Colour ferrugineous. Head not at all exserted; vertex wider
than one of the eyes; frontal costa compresso-elevated between
the antennae. Pronotum above rugose, tuberculose; median
carina strongly sinuate, tuberculate, in front of the shoulders and
behind the humeral angles gibbulate; prozonal® carinae forward
behind the anterior margin convergent backward; lateral carinae
behind the humeral angles sinuate and compressed; dorsum on
the disc between the shoulders widened, tuberculose, and bearing
a short carinula on each side, behind the shoulders bifossulate;
humeral angles with the carinae compressed: posterior process
subulate, extended little beyond the hind femora apices; posterior
angles of the lateral lobes of the pronotum laminate expanded and
abruptly constricted and produced in a narrow transverse sharp
spine on each side, sinuate in front and behind the angle; margins
of the lateral lobes minutely serrulate. Elytra wide at the middle,
narrowed forward and strongly narrowed toward the apices; wings
extended nearly to the apex of the pronotal process. Anterior
femoral margins undulate; middle femoral margins subtrilobate
above and below; posterior femora externally rugose; margins
serrulate; the first two pulvilli of the first article of the hind
tarsi spinose, the third acute.

Entire length of female 9 mm.; pronotum 8 mm.; posterior
femora 5 mm.

Habitat.—Moleshwar, W. of Yenna Valley, Satara Dist. 3200
ft., April 23, 1912 (F. H. Gravely). )

. 'This species differs from spiculoba, Hancock, in having the for-
ward gibbosity in front of the shoulders on the pronotum lower
and smaller, and in the less dilated posterior angles of the lateral
lobes of the pronotum, and in the abruptly contracted and trans-
versely produced narrow sharp spine, in contrast with the less
contracted suboblique spine on each side in spiculoda, the spines
in the latter having the bases wider.

Thoradonta apiculata, sp. nov.

Neaf® spiculova and sinuata, Hancock. Colour greyish-rufes-
cent, sometimes infuscate, the hind tibiae pale annulate. Head
not at all exserted; vertex wider than one of the eyes; frontal
costa distingtly protuberant between the antennae. Pronotum
above rugose-granulose; median carina of the pronotum com-
pressed-gibbulate before the shoulders, but not so elevated as in
spiculoba, and posteriorly sinuate; hind process subulate and
extended much beyond the hind femoral apices; posterior angles
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of the lateral lobes of the pronotum little dilated-lami
S ol -laminat
produced on each side in a small sharp spire with a wide I?az’e at‘};g
margin in front pbhque and not at all sinuate, but behind ri,ght—
angl% m:x_uatle; g‘zlllng? extended to the apex of the pronotal process
ntire len of male and female 10~ P ‘e
R 1T mm.; pronotum ¢'5—
Habitat.—Upper Assam; Sukli, Dawna Hills %
3 1 , 9oo-2100 ft.
Oct. 23, 1911 (F. H. G_mvely,); Penasserim Valley, Lower Bursia .
(Qoherty); Darjiling Dist. Singla, 1500 ft., May, 1913 (Lord Car-
sichael coll.); Sibsagar, N. E. Assam (S. E. Peal). [

Thoradonta nodulosa, Stal.

Tettix nodulosa, Stal, Eugenies Resa, Orth., p. .
Criotettiz nodulosus, Bol., Aun, Soc. Ent. Belg., xxxi ,pp,?fg(; ;gg; a
Brunn., Rev. Syst. Orth., p. 105, Genova, 1893. : J
Habitat.—Carin Cheba (Brunner). e
The habitat of this species is Java and Malacca, and Brun-
ner's record may refer to one of the species I have just described.
Specimens of Thoradonta nodulosa, Stal, are in my collection taken
in Java by Jacobson, and they differ from any of the Indian spe-
cies, in the posterior angles of the lateral lobes of the pronotum. \

In nodulosus, Stal, the angles are shortly acuminate, while in the N/ .
L \q

SR

above mentioned species they are s?ined, though in apiculata and
spiculoba the base of the spines is widened.

Genus Criotettix, Bolivar. ¥
Plate xiv.
arating the Indian species of Criotettix.

Table for sep
1. Vertex not at all produced.
2. Hind process of pronotum not, or very _ .r”'

he hind femoral api-
ces : wings shorter than the process: .
frontal costa arcuate produced before
: the eyes: dorsum narrow between the -
shoulders ;: pronotum of male g mm. .. rugosus, Bolivar
2. 2. Hind process of pronotum lengthily sur- :
passing the hind femoral apices ; wings
extended to the apex of the pronotal
process.
3. Stature moderately small ; pronotum of
female not exceeding 13 or I4 mm. in .
length.
4. Vertex very narrow, strongly narrower
than one of the eyes; spine on each ' g
side of the posterior angles of the late- .
ral lobes of promotum Jong, straight, % g

and sharp : pronotum of male and
feriale 10'5-12°'5 mm. oo tricarinatus, Bolivar,

little surpassing t
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5 4. 4. Vertex subequal in width to one of the
eyes: dorsum between the shoulders
convex ; spine on each side of the late-
ral lobes transverse slender elongate
and sharp.
s 5. Lateral lobes of pronotum with the pos-
terior angles spined. .
6. Spine on each side of the lateral lobes
straight; pronotum of male 11 mm.
indicus, Bolivar ; orientalts, Hancock.
6 6. Spine on each side of the lateral lobes
curvate; base of pronotal process above *
tuberculose ; pronotum of male and
female g’ 8-12 mm. s;bzmlobus Hancock.
5. 5. Lateral lobes of pronotum w:th the pos-
terior angles laminate, subquadrate,
the angle but little prominent; hind
process above subnodulose; vertex nar-
rower than one of the eyes; pronotum
of male and female 10'8-11 mm. .. pallidus, sp. nov.
3. 3. Stature larger, above little rugose subtu- >
e berculose ; posterior angles of the late-
ral lobes subquadrate, obliquely trun-
cate behind, the angle little prominent,
not at all spined ; colour ferrugineous;
vertex narrower than one of the eyes;
pronotum of male and female 13-
I5°5 mm. . dohertyi, sp. nov
7. Lateral lobes of the pronotum with thL
posterior angles barely produced.
8. Pronotum slender subulate posteriorly,
strongly produced backward; dorsum
above somewhat smooth, behind the
shoulders lightly fossulate; posterior
angles of the lateral lobes little promi-
nent, sinuate behind ; pronotum 17 mm,
sex ? aequalis, Hancock.
8. 8. Pronotum w1der between the shoulders,
behind the shoulders strongly fossu-
late; hind process produced beyond
the hind femora 4 mm. ; apices of the
posterior angles of the Ilateral lobes
little prominent, not at all produced or
spined ; pronotum of male 15 mm, montanus, Hancock.
7. 7. Lateral lobes at the posterior angles
" produced, acute. o
9. Spines of the posterior angles of the late-
ral lobes of the pronotum more or less
obliquely directed backward; vertex
subnarrower than one of the eyes
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10. Stature of moderate size; above dull
rugose-granulate ; dorsum behind the '
shoulders fossulate, tuberculose on the
base of process; colour fuscous, or some-
times marked with ochre, the hind
femora obscurely marked, or with bars
of ochre; pronotum of male and female :
13'5-17 mm. .. £35S annandalet, sp. nov.

10. 10. Stature large, above shiny; rather
broadly depressed behind the shoulders
and on either side between the shoul-
ders: colour often ochreous-brown
above; pronotum of male and female
16‘7._20'5 mim. - s gyavgby"’ Sp. nov.
9. 0. Spine on each side of the posterior
angles of the lateral lobes of pronotum
directed at a right angle, transverse,
not oblique. :

11. Posterior femoral margins above tri- or
quadridentate ; dorsum moderately
wide between the shoulders; abdomen
yellow maculate ; pronotum of male ‘ :

I7 mm. o 5 flavopictus, Bolivar,
r1. 11. Posterior femoral margins above sub-

crenulate, or barely lobate ] dorsum

wider between the shoulders; abdomen

often white maculate. ' '

12. Body above greyish-ochreous; sxdes.o[
the body and hind femora covered with
pale granulations ; hind process often
pale maculate toward the apex: b_ody
below fuscous and light, palpi white ;
pronotum of male and female 17°5-
2T mm.. o e .. grandis, Hancock,

12. 12. Body above fuscous or greyish-fuscous ;
fy hind femora obscurely mottled or with
bars of ochre; pronotum of male and .
female 17'5-20'5 mni. .. maximus, Hanc,
Pronotum of female 18 mm.
race or var. extremus, Hancock.
r. 1. Vertex little produced ; dorsum of prono-
tum rugulose ; posterior angles of the
lateral lobes of pronotum depressed,
acute, barely produced; pronotum of
male and female 14 mm. .. vidali, Bolivar.

Criotettix rugos{xs, Bolivar.
(Fig. 2, Plate xiv.)
Bol., Ann. Soc. Ent. Belg., xxxi, p. 228, 1887; Brunn,, Ani.
Mus. Genova, -xxxiii, p. 105, 1803.

Yy !i
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. Habitat.—Rangoon, Burma (N. Annandale). Brunner records
this species from Lowef Burma.

Criotettix tricarinatus, Bolivar.
(Fig. 14, Plate xiv.)

Bol., Ann. Soc. Ent. Belg., xxxi,p. 224, 1887; Hanc., Spolia
Zeylanica, ii, p. 128, pl. 3, fig. 15, 1904.

Habitat.—Sigiriya, Ceylon, Sept. 1909 (. E. Green) ; Kandy,

Ceylon, Apr. 1907 ; Peradeniya, Ceylon, July 1913 (4. R.). Boli-

var records this species from Kodaikanal, S. India, in Ann, Soc.
Ent. France, Ixx, p. 583, 1902. b

Criotettix spinilobus, Hancock.
(Fig. 13, Plate xiv.)

Hanc,, Spol. Zeylan., ii, p. 130, pl. 3, fig. 12, 1904; Hanc.,
Gen. Ins. Orth. Acrid. Tetriginae, p. 28, fig. 13, 1906.
Habitat.—Pundaluoya, Ceylon; Vurkalay, Travancore coast,
S. India (N. dnnandale). :
This small species has the vertex subequal in width to one of
the eyes, and the posterior angles of the lateral lobes on each side
have a strongly produced sharp spine, curvate forward. The speci-
men from Travancore in the Indian Museum bears Kirby’s label
on which is written ‘‘ Criotettix obscurus Kb. type.’’ The speci-
men is identical with the type of spinilobus in the author’s collec-
tion. This species resembles indicus, Bol., but may be distin-
guished by the curved spines. '

Criotettix indicus, Bolivar

Bol., Ann. Soc. Ent. France, Ixx, p. 581, 1902.
Habitat.—? S. India (Bolivar). Not represented in the Indian
Museum coll.

Criotettix orientalis, Hancock. g
(Fig. 12, Plate xiv.)

Hanc., Records Ind. Mus., vii, p. 312, pl. xv, fig. 4, 1913.
Habitat.—Dibrugarh; N. E. Assam.

Criotettix pallidus, sp. nov.
(Fig. 5, Plate xiv.)

Near indicus, Bolivar. Stature small; vertex distinctly nar-
rower than one of the eyes, little narrowed forward; eyes globose ;
head not at all exserted; antennae inserted betweer! the lower
part of the eyes; frontal costa compresso-elevated between ' the
antennae. Pronotum little rugose-granulose, between the shoul-
ders little convex, disc on each side bearing a short catinula ; pro-
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zofial carinae behind the anterior border convergent backward :
dorsum behind the shoulders, depressed, fbssulate, and backward
on the process bearing subelevated nodules ; hind process subulate,
- extended bevond the hind femoral apices; median carina of the
pronotum very low, thin, and sinuous; posterior angles of the

lateral lobes laminate expanded, little triangulate and prominent,
behind truncate, but the Lind margin concave. Elytra ovate,.
apices rounded ; wings fully explicate extended backward to the
end of the pronotal process.. Anterior femoral margins entire:
middle femoral margins above and below undulate ; hind femora
somewhat stout, margins entire, minutely crenulate, externally
above with a series of obtuse tubercles, and at the middle bearing
distinct oblique rugulae; the pulvilli of the first joint of hind tarsi
acute spiculate.

Entire length of male and female I1°5 mm. ; pronotum 10 8
mm, ; hind femora 5 mm.

Habitat.—Tenasserim Valley, Lower Burma (Dokerty),

Criotettix dohertyi, sp. nov,
(Fig. 4, Plate xiv.)

Colour ferrugineous. Vertex strongly narrower than one of
the eyes, little narrowed forward; eyes globose; head not at all
exserted; antennae inserted between the lower angles of the eyes
not wholly between the eyes, and lower than in fricarinatus,
Frontal costa compresso-elevated between the antennae a little;
depressed above between the eyes, and distinctly sitfuate at th
median ocellus, Pronotum with the dorsum mgos’é-gral;u] ate
behind the shoulders depressed, between the shoulders convex e(i
rather wide; on each side bearing a very thin carinula ; on at‘}l,
process rugose-granulate, and bearing more or less irregtilar s be
elevated obtuse tubercles; posterior process subulate. lope )u .
duced beyond the hind femora apices; median carina of proa 1! 4
very low, thin, and sinuous; prozonal carinae forward behj C(’] um
front margin convergent hackward, indistinctly expressed : nd the
rior ‘angles of the lateral lobes of the pronotum | aminat‘e i poste-
little acute, prominent, margin behind the angle truncate -‘%)andcd,
slightly concave. Elytra ovate, apices rounded-truncat _ut very
extended to the apex of the pronotal process, e -ate; wings
margins entire; middle femoral carinae ahoye emirerlfl))rlfemoral
undulate ; middle femora of male stouter, less 010;1 eto‘.:v spb—
femoral margins granulose, entire, the external face begla o hmd
fuscate; hind tibiae plain dark brown; the thiiq il .ﬁ’w subin-
first joint of the hind tarsi little longer thap the sgc V(ll us of the
two pulvilli acute spinose. ond, the first

Entire length of male and female 1216
15 5 mm. ; posterior femora 5°5-7'3 mm.3 16'5 mm, pPronotum 1z-

" Habitat.— Upper Assam (Dokerty),

Two Sl)ecirlllm“:?1 in the h;iiau Museum havye labels ap 1
in Saussure’s handwritin Ti > parent
: 8, bearing the name ¢ Payatetti » varia)i
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balis, Bol.” This species recalls the genus Parafefiz in the cha-
tacters of the vertex, 'vet the lateral lobes at the posterior angles
are laminate, the angle truncate behind and the apex prominent.
It materially differs from Paratettix variabilis, Bol., in many res-
pects,

Criotettix aequalis, Hancock.
(Fig. 3, Plate xiv.)

Hanc., Mem. Dept. Agric. India, iv, p. 136, 1912.
Habitat.—Bengal, Probsering, Lebong, 5000 ft. (Author’s
coll.) A

Criotettix montanus, Hancock.
(Fig. 1, Plate xiv.)

Hanc., Mem. Dept. Acric. India, iv, pp. 133, 134, 1912.
Habitat.—Punjab, Simla, 7000 ft. (Author’s coll.)

Criotettix annandalei, sp. nov.
(Fig. 6, Plate xiv.)

Near gravelyi, Hancock. Stature smaller; coloured fuscous,
obscurely variegated with lighter brown, hind femora obscurely pale
mottled. Vertex narrower than one of the eyes, subgranulose,
fossulate on each side of the median carina, widened backward ;
head not exserted; antennae inserted between the lower angles of
the eyes, not wholly between the eyes; frontal costa compresso-
clevated arcuate between the antennae, not so roundly produced
as in gravelyi. Pronotum deplanate on the dorsum, little convex
between the shoulders, dull rugose-granulose, behind the shoulders
bifossulate and the surface on the base of the process more or less
pitted and tuberculose as in Eugaviahdium, prozonal carinae for-
ward behind the front border lightly expressed, subparallel ; pos-
terior process subulate and acute produced much beyond the hind
femoral apices; median carina of pronotum very low and thin,
following the inequalities, obsolete forward behind the anterior
margin; elytra clongate-ovate, apices rounded; wings extended
to the apex of the pronotal process; posterior angles of the lateral
lobes laminate and produced in an oblique acute spine on each side,
anterior femoral margins subentire; middle femoral margins above
minutely crenulate, subundulate, below undulate, very indistinctly
bilobate; hind femora rather stout, margins above crenulate and
often bearing vety indistinct pale crenulate lobes, or absent, below
margins subentire; pulvilli of the first joint of the hind tarsi sub-
acute, not at all spinose, the third pulvillus longer than the second
and planate below. F

Entire length of male and female 14*5 17 mnl.; pronotum 13's
mm.; posterior femora 6-7 mm. :

Habitat.—Paresnath, #. Bengal (Chota Nagpur), 4300 ft.,
April 15, 1909 (N. Annandale). ‘
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Two of the specimens in the Indian Museum collection were
labelled by Kirby .*‘ Criofettix exsertus, Bok’’ The latter species
has the head more exserted, and is otherwise very different from
Criotettix annandalei, sp. nov., described above, and as noted under
the genus Bolofettiz, Hancock.

Criotettix gravelyi, sp. nov, .
(Fig. 9, Plate xiv.)

Stature large, dorsum ochreous or dark ochreous-brown, and
subglabrous, the sides of the body, the under parts, legs, and wings,
more or less black; posterior femoral carinae pale maculate, ex-
ternally the hind femora marked with ochre, vertex smooth, in
front subnarrower or subequal in width to one of the eyes, very
slightly subnarrowed forward, median carina little expressed at the
front; frontal costa roundly compressed between the antennae;
eyés not exserted; antennae inserted between the lower angles of
the eyes. Pronotum with the dorsum deplanate, rather smooth,
little convex between the shoulders, broadly depressed behind the
shoulders, posteriorly long subulate; prozonal carinae behind the
front margin subparallel or indistinctly convergent backward;
median carina of pronotum substraight, very low, obliterated for-
ward behind the front border, little rounded subnodulose forward
between the sulci; hind process produced much beyond the apices
of the hind femora; posterior angles of the lateral lobes laminate,
the apices produced in suboblique spines; elytra obfong-ovate,
apices rounded-truncate ; wings reaching to the apex of the prono-
tal process; margins‘of four anterior femora subentire ; the superior
carina of the middle femora granulate subundulate, below biundu-
late, or entire; posterior femoral margins above minutely crenu-
late, with very indistinct elevated pale lobes; externally above
bearing a series of rounded tubercles, and at the middle bearing
oblique rugulae; -the three pulvilli of the first joint of hind tarsi
subequal in length, the third subplanate below.

Entire length of male and female 17'5—20'5 mm.; pronotum
17-20 mm ; hind femora 7-9 mm.

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July 1911 (F. H. Gravely); Sikkim, Darjiling Dist. (L. Mandeili).

Criotettix flavopictus, Bolivar.
(Fig. 10, Plate xiv.)

Bol,, Ann. Soc. Ent. France, lxx, p. 582, 1q02.
_ Habitat.—Thingannyinaung to Sukli, Dawna Hills, goo-2100
ft., Nov. 23, 1911 (F. H. Gravely); Misty Hollow, W. side of
Dawna Hills, 2200 ft., Nov. 22, 1911 (F. H. Gravely): Ind. Mus.
coll. Anamalais, about 2500 ft., Jan. 21, 1912 (T. B. Fletcher
anthor's coll.). Kodaikanal (Castets, Decoly; Bolivar).
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Criote'ftix maximus, Hancock.
(Fig. 7, Plate xiv.)

Hanc., Records Indian Museum, viii, pp. 3II, 312, pl. XV,
fig. 1, 1913.

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July, 1911 (F. H. Gravely). Yembung, 1100 ft.; Janakmukh, 600
ft. (author’s coll.).

Note: In the figure given in the Rec. Ind. Mus. the elytra are
drawn too large by the artist.

Criotettix extremus, Hancock.
(Fig. 11, Plate xiv.)

Hanc., Mem. Dept. Agric. India, iv, pp. 132, 133, 1912.

Habitat.—Madras, Shevaroys, 4000 ft. (author’s coll.).

It is quite probable that this is a variety or race of maxtmus
Hane., and I have so regarded it in the table separating the
species of Criofeltix.

Criotettix vidali, Bolivar.

Bol., Ann. Soc. Ent. Belg., xxxi, p. 227, 1887; Brunn. Ann.
Mus. Genova, xxxiii, p. 105, 1853.

Habitgt.—Carin Cheba (Brunner). This species was described
by Bolivar from Philippine specimens, and I am including it here
on the authority of Brunner.

Criotettix grandis, Hancock.
(Fig. 8, Plate xiv.)

* Hancock, Mem. Dept. Agric. India, iv, pp. 134, 135, I9I2.

Habitat.—Darjiling Dist., Singla, 1500 ft., Mar., 1913 (Lord
Carmichael coll.). %

The type in the author’s collection is from Assam, Chera-
punji, Khasi Hills. The specimens in the Indian Museum do not
differ from the type, except in the colour of the body. In these
specimens the colour is grey above, the sides of the body and hind
femora covered with pale granulations, the pronotal process to-
ward the apex darker and often minutely pale spotted; the ante-
rior and middle .tibiae annulate with white ; body below fuscous
andlight; palpi white; hind femora with obscure pale bars ; spines
of the lateral lobes of pronotum acute, but not long produced. In
the males the spines narrower. In one specimen from Upper
Burma, Shan Hills (/. C. Brown), the spines of the kateral lobes
are more acutely produced. The type specimen is somewhat
faded with age, and the colour of the fresh specimens add materi-
ally to the original description. 3
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Genus Loxilobus, Hancock. . Q?

o

Hancock, Spol. Zeylan., ii, p. 134, 1904.

The members of this genus have the vertex subequal or wider
than one of the eyes, and narrowed forward; the frontal costa
roundly produced before the eyes ; the antennae inserted between .
the eyes, and the head not at all exserted. The pronotum above
lxtt}e rugose, often tuberculate, dnd with elongate lines; the pos-
terior angles of the lateral lobes laminate, triangulate, and acute
the margin of lobes behind truncate or obtuse sinuate ; wings.
often extended backward little beyond the pronotal apex,. This e
genus seems to occupy a place between Criofettixz on the one hand
and Coplotettix on the other.

|
|l

o —

Loxilobus acutus, Hancock,

Hanc., Spol. Zeylan.. ii, p. 134, figs. 3 and 16, 1904; Hane.
Gen. Ins. Orth. Acrid, Tetr., p. 29, pl. ii, fig. 17, 1906 ; Hanc..
Mem. Dept. Agric. India, iv, p. 137, I912.

Habitat.—Ceylon. Author’s coll.

Loxilobus subulatus, Bolivar. &7 .
Criotettix subulatus, Bol., Ann Soc. Ent. Belg., xxxi, p. 227,
1887.
Habitat.—** Indes Orientalis” (Bolivar).

/
g
-

v

Loxilobus hancocki, Kirby.

Loxilobus rugosus, Hanc., Spoli Zeglan , i, p.. 135, 1908;
Kirby, Syn. Cat. Orth. Brit. Mus., iii, p. 18, 1910.
Habitat.—Bombay, India; Ceylon. Author’s collection. xL

—-—

Loxilobus assamus, Hancock.

Hanc., Trahs, Ent. Soc. Lond., p. 223, 1901 ; Hanc. Mem:
Dept. Agric. India, v, p. 130, 1912.
‘Habitat.—Assam ; Bengal, Lebong. Author’s coll.

Loxilobus parvispinus, sp. nov. ﬂ

Resembling acutus, Hancock, but having the dorsum of prono-
tum little rugose ; median carina of the pronotum thin, very low,
irregularly compressed backwards, the rugae not so distinctly ele-
vated ; the posterior angles of the lateral lobes of the pronotum
laminate, the apex on each side bearing a very small minute acute

spine, the margin behind sinuate; the lateral carinae and the o
median carina of the pronotum mauch thinner and not so com- ¢ N
pressed as in acwtus; colour dark ferrugineous, the sides of the s \
abdomen and wings black, the hind femora with an obscure longi-

tudinal black fascia below on the outer face: wings extended little

beyond the pronotal apex. t
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Entire length of male 13 mm.; pronotum I2 mm.; posterior

" femora 5 mm. .

Habitat,.—Pusa, Bihar, July 9, 1910 (7. B. Fleicher). Au-
thor’s coll. -

This species was taken for L. acuius, and the male was des-
cribed as that species in my report in the Mem. Dept. India, IV,
p. 137, 1912. The present descriptign is supplemental to that
account, and refers to parvispinus instead of acutus.

Loxilobus striatus, sp. nov.

Near acutus, Hancock. Greyish-fuscous above, sides of body,
and legs, paler reddish-ochre ; hind femora below the lower external
carina marked with a longitudinal black fascia; wings black or
infumate. Vertex wider than one of the eyes, slightly narrowed
fdrward, granulose; frontal costa arcuate produced between the
eyes: antennae inserted distinctly between the lower fourth of
the eyes. Pronotum granose, interspersed with very small tuber-
cles: dorsum between the shoulders little convex, moderately
wide, behind the shoulders deplanate, subulate posteriorly, surpass-
ing the hind femoral apices; median carina of pronotum very low,
thin, and irregularly interrupted and compressed ; posterior angles
of the lateral lobes of the pronotum laminate and obliquely truncate
behind, the apices subacute, little prominent. Elytra clongate,
the apices rounded-truncate; wings extended little beyond the
pronotal apex. Anterior and middle femoral margins above entire,
the inferiommargins subundulate ; hind femora moderately stout,
margins minutely crenulate, the antegenicular spine acute, the
third pulvilli of the first joint of the hind tarsi nearly as long as the
first and second united, the first and second pulvilli spinose.

Entire lengthof male 11'5 mm. ; pronotum 10°5mm.; posterior
femora 55 mm.

Habitat.—Calcutta, Aug. 26, 1go4 (Brunetti); Thingannyi-
nating to Sukli, Dawna Hills, Lower Burma, g00-2100 ft., Nov.
23, 1911 (F. H. Grauvely).

This species differs from parvispinus in the posterior anghes of
the lateral lobes being obliquely truncate behind, instead of sinuate
and spined; while in acutus the angle of the lobes has the mar-
gins behind subtransverse.

Genus Acanthalobus, Hancock.
Table for the separation of the Indian species.

1. Vertex little wider than one of the eyes,
lateral lobules in front marginate; spine
on each side of the posterior angles of
the lateral lobes of pronotum acute and
obliquely produced, the margin behind
widely concave-sinuate .. .. miliarius, Bolivar.

cuneatits, Hancock
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I. 1. Vertex distinctly wider than one of the . @
o

eyes, narrowed toward the front, imper-
fectly marginate, or subtruncate.

2. Hind femora with the superior margin
above distinctly lobate-serrulate, and
toward the base costate ; inferior mar-
gin subtuberculate;; spine on each side
of the lateral lobes of the pronotum
moderately produced, acute, and sub-
transverse, the margin behind strongly
sinuate s o curticornis, sp. nov.

2. 2. Hind femoral margins above not at all
or scarcely dentate; spine on each side
of the lateral lobes of the pronotum
acute and oblique, and strongly pro-
duced.

3. Median carina of the pronotum behind
the shoulders depressed, dorsum be-
tween the humeral angles convex;
posterior femora above sparingly lo-
bate v ot saginatus, Bolivat.

3. 3. Median carina of the pronotum behind
the shoulders not or barely depressed ;
dorsum between the humeral angles
subdeplanate ; posterior femora above
entire, not at all dentate .. .. bispinosus, Dalm.

Acanthalobus miliarius, Bolivar.

Criotettix miliarius, Bol., Ann. Soc. Ent. Belg., xxxi, p. 220,
1887.

Acanthalobus miliarius, Hanc. Spol. Zeylan., ii, p. 155, pl. 2,
fig. 8, 1904.

Hane. Gen. Ins. Orth. Acrid. Tetr., p. 29, pl. 2, fig. 19, 1906,

Habitat.—Trincomalee, Nov. 1906 ; Colombo ; Ceylon. Ind.
Mus. “coll.

Acanthalobus cunealus, Hancock, /. c. 1904, is apparently the
short-wing form of miliarius.

Acanthalobus curticornis, sp. nov.

Vellowish-rufescent, darker on the dorsum of pronotum for-
ward and on the front of the head. Vertex strongly wider than
one of the eves, narrowed forward toward the front, subfossulate
on each side, front imperfectly marginate, subtruncate, median
carina very small, little elevated and subproduced ; antennae very
short, insefted hetween the lower part of the eyves; frontal costa
arcuate-elevated between the antennae and depressed at the ver-
tex. Pronofum with the dorsum deplanate, between the shoulders
convex and rather wide, bearing rounded tubercles irregularly dis-

—
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tributed ; median carina low, interrupted and sparingly tubercu-
fate, forward between’the sulci elevated-crassate, subnodulose ;
prozonal carinae behind the anterior border convergent backward,
and distinctly expressed ; hind process of pronotum strongly cras-
sate and rounded, strongly produced backward beyond the hind
femoral apices; posterior angles of the lateral lobes of the prono-
tum laminate expanded, the anglg conéracted and acute produced
in . spine on each side, subtransversely directed, the margin be-
hind distinctly right-angulate sinuate. Elytra oblong, narrowed
toward the apices and rounded ; wings largely covered by the hind
process, and extended to the apex of the pronotum, the part show-
ing narrow ; anterior femoral carinae entire ; midele femoral mar-
gins above subundulate, below indistinctly bituberculate ; poste-
rior femoral margins above with the forward half costate, back-
v.!rard dentate, and minutely serruiate ; in the type two of the den-
ticles very distincet, and two less distinct, margin below provided
with a series of barely elevated tubercles; hind tibiae sinuate-
curvate ; pulvilli of the first joint of the hind tarsi elongate,
acute

Entire length of female 19 mm. ; pronotum 18'5 mm.; poste-
rior femora 7 mm.

Habitat.—Medha, Yenna Valley, Satara Dist., Bombay Pres.,
2200 ft., Apr. 17, 1912 (F. H. Gravely).

The spines of the lateral lobes in this species are shorter than
in saginatus, or in miliarius, and they are more transverse; more-
over, there are none of the series of short lines on the dorsum of
pronotum, *though tubercles are distinctly evident.

Acanthalobus saginatus, Bolivar.

Criotettix saginatus, Bol., Ann, Soc. Ent. Belg., xxxi, pp. 225,
226, 1887; Brunner, Ann. Mus. Genova, XxXxiii, p. 104,
pl. 5, fig. 38, 1893.

Habitat.—S. India (Bolivar); Rangoon, L. Burma (Brun-
ner). Not in the present collection.

The name Acanthalobus saginatus is given as a synonyfn for
Tettiz inornata, Walker, in Kirby’s Cat. Orth., III, p. 17, I9I0.
This does not seem justified from Walker’s description in which he
states in referring to the pronotum : ‘‘ three spines on each side,
the hind spine longer than the two others, and inclined obliquely
backward.” As there is only one spine on each side of the pro-
notum in saginatus, Walker's species cannot be interpreted as this
species, but it may belong to the genus Hexocera.

Acanthalobug bispinosus, Dalm.

Acrydium bispinosum, Dalm., Vet-Akad. Handl, D. 77, 1818
Kirby, Cat. Orth., iii, p. 18, 1910 ; Syn. Teltix pallitar-
sus, Walk.; Tettix armiger, Walk ; Tellix. latispinus,
Walk.
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Habitat.-—Sibsagar, N. E. Assaxﬁ (S. E. Peal); Assam. Ind.
Mus. coll. 9

Genus Tettitelum, nov.

Head not at all exserted ; vertex very wide, strongly wider
than one of the eyes, on each side fossulate, and provided late-
rally with a rounded compressed carinula; middle subcarinate
forward barely subproduced ; face broad, in profile little oblique ;
eyes viewed from above little prominent, but viewed from the side
moderately small ; paired ocelli placed between the middle of the
eyes ; antennae inserted between the lower part of the eyes, or
barely lower; frontal costa widely sulcate between the paired
ocelli, the rami subparallel, in profile scarcely elevated between
the antennae ; apical articles of palpi narrow. Pronotum above
plain, subcylindrical forward, anteriorly truncate, posteriorly long
acuminate, the apex acute subspinate : humeral angles wanting,
the dorsum forward roundly sloping at the sides ; prozonal cari-
nae behind the anterior margin obsolete ; posterior angles of the
lateral lobes of the pronotum laminate-expanded. with the inferior
margin before the angle, or the angle produced in an acute spine,
curvate forward, Elytra elongate, apices rounded ; wings fully
explicate and reaching to the pronotal apex ; anterior and middle
femora elongate, margins entire, minutely serrulate. Blades of
the female ovipositor rather short and straight, not at all curvate
at the apices, hirsute, but not at all dentate, the upper blade
rather broad. Near Acanthalobus, Hancock.

Tettitelum hastatum, sp. nov.

Colour yellowish, variegated §vith fuscous, the base of the
pronotal process above suffused with black, lower margins of the
lateral lobes, the elytra, and underneath the body pale yellow,
abdomen greyish-fuscous, backward densely white maculate toward
the extremity. Face robust ; vertex not advanced as far as fhe
eyes, strongly wider than one of the eyes, marginate in front, on
citlicr side fossulate, subampliate on the occiput; frontal costa
compressed but scarcely elevated between the antennae. Prono-
tum above plain, minutely rugulose-granose and punctate ; dorsum
between the shoulders very obtuse tectiform, little subdepressed
behind ; median carina of pronotum very low, percurrent, and
barely elevated forward before the shoulders ; lateral carinae be-
fore the shoulders and also the prozonal carinae behind the ante-
rior border wanting: the forward part of the. pronotum cylin-
drical ; posterior process long subulate, the apex sharply pointed ;
osterior angles of the lateral lobes of pronotum laminate ex-
panded, the lower ula}rgin produced- laterally in a curvate acute
spine on each side, directed forward ; anterior and middle femora
elongate, margins minutely serrulate.

Entire length of female 17°5 mm.; pronotum 16 mm.: (hind

femora missing).

Dt )



.
-~

"—'=A 1915.] J. L. Hancock: Indian Tetriginae (Acrydiinae). 95

Habitat.-—Kawkarc;ik, Amherst Dist | Lower Burma, Mar. 5,
1.908 (N. Annandale).

The type bears a label on which Kirby has written: *° Euga-
vialidiwm hastatum, Kb, Type."

METRODORINAE.
Genus Systolederus, Bolivar.
X Systolederus greeni, Bolivar.

Bol., Ann. Soc. Ent. France, Ixx, p. 584, 1892 ; Hanc., Spol.
Zeylan,, ii, p. 155, pl. 2, fig. 9. 1904; Hanc., Gen. Ins.
Orth. Acrid. Tetr., p. 34, pl. 2, fig. 14, 1906.

Habitat.—Nilgiris, S. TIndia : Maskeliya, Ceylon; Punda-

- luoya, Ceylon; Madulsima, Ceylon, July 13, 1908 (7. B. Flet-
cher; Hancock). Ind. Mus. coll.

Systolederus cinereus, Brunner.

Brunn., Ann, Mus. Genova, xxxiii, p. 105, 1893,
¥ Habitat.—Carin Cheba (Brunner).

Genus Eurymorphopus, Hancock.

Eurymorphopus latilobus, Hancock.

Hanc.,«Spolia Zeylanica, v, pp. 113, 114, fig. I, 1908'\

Habitat. —Kandy, Ceylon, May 29, 1910 ; Undugoda, Ceylon,
Sept 1909. Ind, Mus, coll. it

This small species is easily recognized by the narrow vertex,

and the strongly dilated margins of the lateral lobes of the prono- -
tum.

Genus Spadotettix, Hancock.

Hanc., Spol. Zeylan,

iv, pp. 141, 142, 1912, .

Spadotettix fletcheri, Hancock.
Spol. Zeylan,, vi, Pp.

. . I47, 148, figs. 1, 2, IQI0.
Hahltat.—Cc_\'lo,L

Author’s coll,

Spadotettix provertex, Hancock.

Ment, Dept. Agric, Tndia. iv. oo 142, 1 3, I912.
Habitat.——Madras, Ind T Lt

ia. Authot’s coll.
‘ Genus Apterotettix, Hancock.

Haunc., Spol. Zeylan,, 4 pp. 108, 140, 1904; Hanc., Gen,
Ins., pp. 39, 35, 1906,
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Apterotettix obtusus, Hancock.

5 X
Hanc., Spol. Zeylan., ii, p. 155, pl. 3, fig. 13, 1904 ; Gen. Ins.,

p- 35, fig. 16, 1906.
Habitat.—Peradeniya, Ceylon. Ind. Mus. coll.

Genus -Amphinotus, nov.

Stature small and apterous, with the head moderately exser-
ted. Vertex wide, subwidened forward, strongly wider than one
of the eyes, bifossulate forward, submammilate between the pos-
terior part of the eyes, the frontal carinulae laterally little com-
pressed, abruptly terminated but not cuspidate, open each side
of the mid-carina, middle carinate forward, compressed and
little produced ; face little oblique ; eyes prominent, rather small,
viewed from above subpedunculate and reniform; frontal costa’
strongly sinuate between the eyes, rather widely furcillate, not
forked above the paired ocelli, the rami compresso-elevated between
the antennae; paired ocelli placed nearly on a line with the lower
border of the eyes; antennae rather short, filiform and inserted be-
low the eyes. Pronotum truncate anteriorly, subtectiform forward.
deplanate posteriorly, hind process abbreviated and truncate at
the apex; median carina compressed, strongly elgvated between
the shoulders ; humeral angles wanting ; lateral carinae of the pos-
terior process compressed ; posterior angles of the lateral lobes
of the pronotum oblique, the angle little promiuent outvyards and
obliquely truncate behind. Elytra and wings wenting; legs
elongate ; the anterior and middle femoral margins undula'_ce ; POs-
terior femora armed with denticles on the external longitudinal
carina, the middle denticle compressed obtuse t'rtangularly ele-
vated ; hind tibiae armed with spines ; the first joint of the pos-
terior tarsi strongly longer than the first, the three pulvilli often
planate below and equal in length.

The type is Amphinotus pygmacus, sp. nov. ,

This genus recalls the Cladonotinae in some respects, ye_t it
is vear Mazarredia, Bol. It differs in the subsessile eyes, wider
vertex, lower position of the paired ocelli, absence of the humeral
angles, less laminate posterior angles of the lateral lobes of the
pronotum, the absence of elytra and wings, and long first joint of
the hind tarsi.

Amphinotus pygmaeus, Sp. nov.

Body very small, one of the smallest known Tettigids; coloured
greyish, with two black bars marking the side_s at the base of the
hind process, divided by an oblique lighter line. Head little ex-
serted ; vertex very wide, front vot advanced as far as the eyes,
widened forward between the anterior carinulae, about twice
the width of one of the eyes, bifossulate forward, and bearing
small submammilate ridges just behind the fossae, frontal carinu-
lae rounded, but abruptly terminated at the inner sides of the eves

N
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and angulate, but not elevated above the eyes; median carina of
the vertex compressed-sounded, little produced; frontal costa in
profile strongly sinuate between the eyes, little protuberant between

the antennae. Pronotum truncate anteriorly, or barely obtuse

angulate ; dorsum little compressed at the sides ; the short prozo-
nal carinulae behind the anterior margin distinctly compressed, ele-
vated ; median carina of the pronotunj thinly compressed suberis-
tate, highest forward between the®sulci, sloping forward and little
sloping backward; hind process strongly abbreviated, truncate,
with the lateral angles obtuse, on each side of process bearing
a compressed convex carina: humeral angles wanting, but instead
the dorsum bearing an expressed lineate tubercle on each side,
and two between the shoulders; posterior angles of the lateral
lobes oblique, little prominent laterally and obliquely truncate be-
hind. Anterior and middle femoral margins undulate; posterior
femoral carinae bidentate on the outer face, the middle denticle
larger, compressed, and produced, the superior and inferior margins
entire; hind tibiae armed with spines and narrow: the first joint
of the  d tarsi nearly twice the length of the third.

Eun e length of male and female, 5-7'5 mm.; pronotnm 3-4
mm. ; posterior femora 3'7-4 mm.

Habitat.—Hakgala, Ceylon, Mar. 1907 (E. E. Green) ; Pundu-

luoya, Ceylon, Feb. 1899. Two adults and a larva in the author’s
collection.

Genus Mazarredia, Bolivar.
* Table for separating the Indian species.

1. Disc of pronotum above strongly un-
equal, somewhat elevated between the
shoulders and bearing high subcarinate

tubercles,
2. Dorsum of pronotum behind the shoul-
4 ders profoundly fossulate.
3. Frontal costa not at all sinuate between
the eyes.

4. Posterior angles of the lateral lobes of
the pronotum little produced, apex sub-
rounded ; elytra oblong ovate ; length
of male and female pronotum 17°2—
17°8 mm. o % inequalis, Brunner.
4. 4. Posterior angles of the lateral lobes of

the pronotum widely dilated, subob-

tuse-truncate; elytra elliptical acumi-

nate toward the apices 5 median carina

of pronotum forward,between the sulci

strongly glbl)OSe-crexlulate; length of . e

female pronotum g 3°5 mm, i
1. 1. Disc of pronotum be

tween the shoulders
lower.

stnglaensis, sp. nov.
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. Pronotal process not reac
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distinctly though moderately fossulate.

2 Froqtal costa sinuate between the eyes.
. Median carina of the promotum lightly

cristate before the shoulders, but de-
pressed in front; posterior angles of the
lateral lobes of the pranotum little ex-
panded, obtuse; length of male and
female pronotum 13'5-15'5 mm sikkimensis, Bolivar.
Median carina of the pronotum subcris-
tate before the shoulders, but not de-
pressec. in front; posterior angles of the
lateral lobes of pronotum little pro-
duced, obtuse; length of female prono-

tum 17 mm. .. . sculpta, Bolivar.

. Disc of the prorotum plain, COnVex

between the shoulders; median carina

lightly and subequally elevated.
f one of

the eyes; (8 and 8'8).

. Pronotal process subulate, surpassing

the hind femoral apices; length of
female pronotum 14'7 min. lativertex, Brunner.
hing to the
knees of the hind femora; length of .
female pronotum 10°5 mm. ghumttqnu, Sp. NOV.
1 carinulae

not angulate or cuspidate.
Stature very small, body apterous but
with small elytra; vertex subnarrower
than one of the eyes, not at all pro-
duced; pronotum of male 5 mm., of
female 7'3 mm. e ‘e
Stature larger.

Vertex subwider than one of the eyes.
Pronotum above granose, subrugose ;
eyes strongly exserted ; length of pro- _ -
notum 12 mmni. g ) . laticeps, Bolivar.
Pronotum above granose, and bearing

irregular lineate tubercles on the pro-

cess; eyes moderately exserted ; frontal

costa strongly protuberant between the

antennae : length of promotum malé .

and femal’c«: 14--?6 mim. ! .. dubia, Hancock.
Length of pronotum male and female

I3-15 mm. o 2% convergens, Brunner.
Disc of the pronotum deplanate.
Median carina of the pronotum gibbose
only between the sulei forward ; (.lor-
sum rugulose; vertex strongly wider

perplexa, sp. nov.

\

~
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# than one of the eyes; length of female
pronotum 13’5 mm. 3 latifrons, Hancock,
12. 12. Median carina of the pronotum behind ‘
the anterior margin forward compresso-
elevated, cristate and entire, vertex
very little wider than one of the eyes;
I length of female pronotum 13 mm. cristulata, Bolivar.
9. 9. Head distinctly exserted.

13. Vertex on each side bearing a minute
angulate lobe, narrowed toward the
front ; antennae inserted far below the
eyes; elytral apices yellow; lateral
lobes of pronotum with the posterior
angles outwardly produced, obtuse;

’ length of female pronotum 11°8 mm. ophthalmica, Bolivar.
13. 13. Vertex on each side cuspidate; head

little exserted ; pronotum above rugu-

lose, carinae subacute; dorsum de-

pressed behind the shoulders; length of

male and female pronotum I0-1I1'8 : !
mm. *% it insularis, Bolivar.

Mazarredia inequalis, Brunner.

Brunn., Aun. Mus. Genova, xxxiii, p. 106, pl 5, fig. 39,
1893.
Habitat.— Burma (Bruner).

Mazarredia singlaensis, sp. nov.

Near inequalis, Brunner. VYellowish-grey sparingly marked
with fuscous. Body rugose; vertex very little wider than oneol the
eyes, subnarrowed forward, not at all produced at the middle,
imperfectly marginate, elongate fossulate on each side of the mid-
carinula; frontal costa not sinuate between the eyes but depressed,
between antennae distinctly protuberant, viewed in front rather
widely sulcate, branching above the paired ocelli, in profile
sinuate at the median ocellus; antennae inserted little below the
eyes; palpi compressed and white, Pronotum deplanate, above
coarsely granulose and sparingly tuberculate ; dorsum between
the shoulders moderately dilated; median carina of the prono-
tum very unequal, forward between the sulci compressed-elevated
in a rough gibbosity which gradually slopes forward, uneven,
and subdepressed just behind the front border, strqngly and
abruptly sinuate and crenulate behind, the median carina poste-
riorly sinuate and subtuberculate; the dorsum between the shoul-
ders little elevated, and bearing on each side of the fiddle an
elongate elevated carinula ; behind the shoulders strongly fossulate ;
posterior angles of the lateral lobes expanded laminafce, the angle
obliquely truncate behind, the apex somewhat prominent; elytra
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subeliptical ; wings reaching to the pronotal apex: the four anté:
rior femora compressed, margins of anterior above and below
undulate : middle femoral margins above and below subtrilobate
minutely crenulate: hind femoral margins above serrulate anci
sublobate, inferior carina very narrow, thin, and minutely und’ulate-
crenulate; the third pulvilli of the first joint of the hind tarsi
equal in length to the first and second combined, the first and
second speculate, the first minute.

< Entire length of female 14 mm.; pronotum 13 mm.: post. fem
mum. i

Habitat.—Singla, Darjiling Dist., 1500 ft., Jun

Carmichael’s coll.), Ind Mus. coll. June 1913 (Lord

Mazarredia sikkimensis, Bolivar.

Bol., Bol. Soc. Espan., ix, pp. 398, 399, 1q09.
Habitat.—Sikkim, E. Himalayas. Ind, Mus. coll.

Mazarredia sculpta, Bolivar,

Bol., Ann. Soc. Ent. Belg., =xxxi, p. 238, 1 X
Ann. I\It;s. Genova, xxxiii, p. 107, 1803; Hanc.,’TrSr%Z’Eanu"
London, p. 405, 1908. - Ent, Soc.

Habitat.—Sukna, Darjiling Dist., 1000 ft.,

May
Carmichael's coll.), Ind. Mus. coll. Also report AY 1913 (Loyd -

2 ; : ed
serim; Pegu; Assam; Oriental India. from Tenas-

Mazarredia lativertex, Brunner, i

Brunn., Ann, Mus. Genova, xxxiii, p
1893.
Habitat,—Burma (Brunaner).

. 108, Pl 5, fig. 41

Mazarredia ghumtiana, sp. noy,

Near lativertex, Brunner. Ferrugineous-

hod)‘1 smgewixat sx:;ooth granulose, dgevo?(;1 iffl;scous, i
vated tubercles. Vertex very wide, nearly twi :

of the eyes, horizontal, on each side fossuiaavl ?}iet 11let'-vldth of one
rounded, the front margin barely advanced be % eral carinyjge
frontal costa scarcely sinuate between the eyes}.Ond the eyes ;
serted below the eyes. Pronotum truncate ant antennae jy.
versely rounded before the shoulders; hind proce etiorly, traps.
reaching or barely extended to the hind femoralsi Cuneate, pot
above deplanate, little convex between the shoyl 4 nees; dorsum
behind the shoulders; median carina very low up ;r?, subfossulate
carinae behind the front border merely granulgse ]9 ate; prozona]
backward, not at all expressed ; antehumeral C;u-i nes convergent
low and not at all compressed, behind the 'ihnai on each sjide
bicarinate; the hind process above toward the '1.) 0}1 d_ers .laterany
planate, and above little rugulose; posterior a(nl fx tricarinate and
lobes oblique, very little prominent, SUbnarrongd 950 of the latery

bliqudy trun-

! d large
gibbosity and s

i

‘\’G-
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cate behind; elytra very small, elongate, apices rounded; wings
present, but not reaching to the pronotal apex; anterior and
middle femora subentire, granose; hind femora large, margins
granose, minutely serrulate, antegenicular lobe acute; the three
pulvilli of the first joint of the hind tarsi subequal in length,
subobtuse. A

.Entire length of female 11°5 mm. (to end of pronotum): prono-
tum 10°5 mm. ; hind femora 8 mm. 7

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, Mar. 27,
1910 (F. H. Gravely); a larval specimen which may be this, or
an allied species, is from Kurseong, 5000 ft., E. Himalayas (.
Annandale). The latter is labelled apparently by Kirby : *“ Copto-
tetlix acuteterminatus, Brunn.”

Mazarredia perplexa, sp. nov.

Stature small ; coloured grey obscurely variegated with fuscous ;
head little exserted ; eyes prominent somewhat elevated ; vertex
subnarrower than one of the eyes, narrowed forward, not at all
produced, elongate fossulate on each side, laterally the carinulae
little roundly elevated; antennae inserted distinctly below the
eyes; paired ocelli placed between the lower third of the eyes:
frontal costa .depressed above between the eyes, rounded and
protuberant between the antennae. Pronotum truncate ante-
riorly, posteriorly abbreviated, distinetly flattened backward
and cuneate produced only to the knees of the hind femora;
median carina little compresso-elevated forward between the
sulci, depressed-undulate between and behind the shoulders; pro-
sonal carinae forward behind the front margin parallel or sub-
divergent backward ; on either side of the disc bicarinate; the
lateral carinae becoming obsolete toward the apex; hind process
little rugulose on the base ; posterior angles of the lateral lobes
subrounded truncate, not at all laminate outward nor prominent ;
elytra small and elliptical ; wings wanting or undeveloped ; ante-
rior and middle femora elongate, margins entire; the third pul-
villi of the first joint of the hind tarsi as long as the first and
second combined, the first and second spinose.

Entire length of male 6-5 mm. ; female 8'5 mm.; pronotum
57 mm. ; hind femora female 52 mm.

Habitat.—Sikkim (Knyvett). Ind. Mus. coll.

\ Mazarredia dubia, Hancock.

Hanc., Mem. Dept. Agric. India, iv, p. 139 I9I2.
Habitat.—Bengal, Proobsering, Lebong, Darijiling, 5000 ft.
Author’s coll.

Mazarredia convergens, Brunner.
Brunn., Ann. Mus. Genova, xxxiii, p. 107, Pl 5, fig. 40,

1803.
Habitat.—Burma (Brunner).
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: i /
Mazarredia laticeps, Bolivar. . =

Bol., Bol. Soc. Espan., ix, p. 399, 1909.
Habitat.—Upper Assam (Bolivar).,

Mazarredia latifrons, Hancock. .

Hanc., Mem. Dept. Agric. India, iv, p. 139, 1912.
Habitat.—Bengal, Proobsering, Iebong. Darjiling Dist.,
5000 ft. Author’s coll.

Mazarredia cristulata, Bolivar.

Bol., Ann. Soc. Ent. France, Ixx, p. 584, 1902.
Habitat.—S. India (Belivar)

Mazarredia ophthalmica, Bolivar.

Bol., Bol. Soc. Espan., ix, p. 39q, 1909.
Habitat.—*‘ Sibsagar, N. E. Assam (S. E. P.)” (Bolivar).

Mazarredia insularis, Bolivar

Bol., Ann. Soc. Ent. Belg., xxxi, p. 239, 1887 : Hanc., Spol. ’ :
Zeylan., ii, p. 155, pl. 2, fig 7, 1904. S ¥ e
Habitat. —Kandy, Ceylon, July 1910. Ind. Mus. coll.

(Genus Xistra, Bolivar.
Xistra stylata, Hancock.

Hanc., Trans. Ent. Soc. London, p. 231, 1907.
Habitat.—Ceylon. Author’s coll.

Xistra dubia, Brunner.

Brunn., Ann. Mus. Genova, xxxiii, p. 108, pl. 5, fig. 42,
1893.
Xistra sikkimensis, sp. nov.

Near sagittata, Bolivar. Colour pale ochreous above, with
two narrow black markings behind the shoulders. Head little
exserted ; eyes elevated higher than the dorsum of pronotum ;
vertex subequal in width to one of the eyes, little narro§ved for.-
ward, middle carinate, subtruncate in front, the anterior cari-
nulae laterally reflexed, angulate-subcuspidate, but not clevated
higher than the eyes; antennae inserted below the eyes; paired
ocelli placed between the middle of the eyes: frontal f:OStE: mci)der-
ately produced between the eyes, arcuate, slightly sm;a e 8 d(iwe
between the eyes, and distinctly sinuate below at the me an‘
ocellus, Pronotumlengthily subulate; dorsum tectlform,P“n‘l{tt‘ﬁ“
and granose; median carina of the pronotum percurre(;l_t,t' It]c;
compressed, sinuate behind the anterior border, and distinctly

N



1915.) J. L. HaNcock : Indian Tetriginae (Acrydiinae). 103

compressed forward on either side at the median sulcus, and the
dorsum strongly depressed; elytra ovate, apices rounded; wings
caudate; middle femora elongate, margins entire ; posterior angles
of the lateral lobes of the pronotum hebitate.

Entire length of female 14 mm.; pronotum 10°8 mm.

Habitat.—Sikkim. Ind. Mus. coll.

This species differs from sagstfata’in the subcuspidate frontal
carinulae of the vertex ; in the tectiform dorsum, and slightly ele-
vated undulate median carina forward. It is not at all typical of
the genus Xistra, and approaches Paratetfix in some respects. This
species, like saggiftata and (tricristata belong to a series by them-
selves which really form a subgenus. .

Genus Xistrella, Bolivar.

‘Bol., Real. Soc. Espan. Nat. Hist., ix, pp. 400, 401, 190Q.

Xistrella dromadaria, Bolivar.

Bol., Real. Soc. Espan. Nat. Hist., ix, p. 401, 1900.

Habitat.—Sikkim (L. M.). Indian Museum coll.

The type came from the same locality. The female in the
Ind. Mus. coll. has the pronotum lengthily subulate, and the
median carina between the shoulders strongly elevated in an
obtuse gibbosity. The length of the pronotum 17 mm.

F Genus Lamellitettix, Hancock.
Lamellitettix fletcheri, sp. nov.

Near acutus, Hancock. Differing in the smaller stature: the
vertex on either side more acute cuspidate; the frontal costa less
protuberant between the antennae; median carina of the prono-
tum bigibbulate, the first gibbosity very small anq r'ounded plflced
between the sulci forward, the second gibbosity joined on eltl_ler
side with a strongly compressed subtransverse ruga; median carina
on the hind process sinuate. The strongly elevated carinate tnbe.r-
cles on each side between the shoulders in aculus reduced in
fletcheri to short compressed carinulae: the posterior angles of
the lateral lobes of the pronotum little acute produced in this
species, whereas, in acufus, they are strongly tran.sversely acute
produced, the triangulate spine on each side having a broader
base. ,

Entire length of male 9'5 mm; pronotum 87 mm; hind fe-
nera 4's mm, :

Habitat.—Anamalais, Castlecroft Estate, India, 400 ft.,

Jan. 23, 1912 (7. B. Fletcher). Author’s coll.

Lamellitettix pluricarinatus, Hancock.

Hancock, Trans, Ent. Soc. Lond., P. 404, £908.
Habitat. —Deltota, Ceylon. Author’s coll.
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Genus Hyboella, nov. (Coploteltix in part).

Body more or less crassate; head not at all exserted; vertex
wider than one of the eyes, narrowed forward, granose, imperfectly
marginate, on either side bearing a very small looped carinula,
more distinct next to the .eyes, very lightly fossulate, middle
minutely carinate; frontal costa produced, often depressed be-
tween the eyes, compressed-arcuate between the antennae; eyes
more or less conoidal in form; paired ocelli placed little below the
middle, or between the middle of the eyes; antennae filiform, of
moderate length. and inserted between the extreme lower part of
the eyes, or barely below. Pronotum anteriorly truncate, or sub-
convex, or barely produced at the middle; hind process posteriorly
cuneate, not extended beyond the knees of the hind femora; or
subulate and extended beyond the apices of the hind femora :
median carina of the pronotum compressed elevated forward be-
tween the sulci, the dorsum tectiform forward, behind the shoul-
ders depressed or planate, the median carina often bearing tuber-
cles: middle of front border not at all or little produced over the
occiput; posterior angles of the lateral lobes of the pronotum
laminate dilated, subtransversely truncate behind, the angles
subacute produced, or the posterior angles more or less reflexed
outwards and obliquely truncate behind, rarely not reflexed out-
wards. Elytra and wings wanting, or when present the elytra
elongate lanceolate, narrowed toward the apices, and the wings
abbreviated, or extended beyond the pronotal apex.® Anterior
femora elongate, margins entire; middle femoral margins entire
or undulate ; posterior femora distinctly crassate, strongly widened
toward the base, external face above bearing large tubercles, the
superior carina minutely serrulate, entire, or bearing denticles
toward the apices; the first joint of the posterior tarsi distinctly
longer than the third.

This genus differs from Copotettix, Bolivar, in the stoutér
stature, the often depressed frontal costa between the eyes; the
position of the antennae; the dilated or reflexed posterior angles
of the lateral lobes of the pronotum, which are truncate behind ;
the compressed tectiform pronotum forward; and in the frequent
imperfect development or absence of the wings. In the character
of the posterior angles of the lateral lobes, this genus resembles
Mazarredia somewhat. It includes a number of species in India,
and some species in the Oriental Region outside of India. The
type is Hyboella tentata, sp. nov. -

Table for separaling the Indian species.

1. Elycra and wings wanting.
2. Antennae inserted below the eyes: disc
of pronotum elevated ; lateral lobes of
pronotum strongly arcuate backwards :
pronotum of male 9°3 mm. latifrons, Brunner,

0 A L 4
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Stature smaller, pronotum of male
6'5 mm. .. S acuteterminaia, Brunner.
Antennae inserted between the lower
part of the eyves; lateral lobes of prono-
tum moderately expanded, the poste-
rior angles obliquely truncate; disc of
pronotum very little elevated ; prono-
tum of female 10 mm. nullipennis, Hancock.

. Elytra present, of moderate size.

Pronotum viewed in front not quadrate.
Dorsum of pronotum somewhat smooth, °
tumid ; median carina of the pronotum
not produced at the front border; body
crassate; pronotum of male and female
I0-I1 mm. A3 4 .. tumida , Hancock.

. Dorsum of pronotum tuberculate, strong-

ly tectiform forward; front border sub-
angulate ; the median carina of prono-
tum little produced; posterior angles
of the lateral lobes of the pronotum
widely dilated, triangulate produced;
pronotum of male and female 11-13:8 |
mm, o R .. lentala, sp. nov.
Front border of pronotum truncate ;

pronotum of female 14 mm. .. dilatata, de Haan.

r

. Pronotum viewed in front subquadrate,

above tectiform, sides concave; body
strongly crassate; hind femora wide;
frontal costa barely elevated; hind pro-
cess of pronotum cuneate ; wings reach-
ing to the apex of pronotal process or
little heyond; pronotum of male and
female 12-15 mm. ; .. obesa, sp. nov.

. Vertex viewed from above planate, little

produced, in profile angulate produced :
eyes strongly conoidal ; posterior pro-
cess of pronotum subulate distinctly
surpassing the hind femoral apices ; sta-

ture large; pronotum of female 175
mm. e angulifrons, sp. nov.

. Vertex viewed from above fossulate on

each side; stature smaller; frontal
costa arcuate produced before the eyes.
Posterior angles of the lateral lobes of
pronotum oblique, apices obtuse, pro-
notum little wide between the shoul-
ders, behind the shoulders subfossu-
late; median carina arcuate forward
and backward sinuate-tuberculate ; pro-
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notum of male and female 10°5-12'5 '
mim. conioptica, sp. nov.

6. 6. Posterior angles of the lateral lobes of
the pronotum subexpanded outwardly,
behind widely truncate; pronotum of
male and female 11’5 and g mm.  problematica, Bolivar,

Hyboella Iatifrons, Brunner.

Coptotettsx latifrons, Brunn., Ann. Mus. Genova XXxiii, p. I12,
pl. 5, fig. 44, 1893.
Habitat.—Burma (Brunner).

Hyboella acuteterminata, Brunner.

Coplotetiix acuteterminaius, Brunn., Ann. Mus, Genova,
xxxiii, p. 112, 1893.
Hab®at.—Pegu (Brunmner).

Hyboella nullipennis, Hancock,

Coptotettix nullipennis, Hanc., Records Ind. Mus., viii,
p- 314, pl. xv, fig. 2, 1913.
Habitat.—Janakmukh, India (Kemp). Ind. Mus. coll.

Hyboella tumida, Hancock.

Coptotettix tumidus, Hanc., Records Ind. Mus., vill, pp. 313,
314, pl. xv, fig. 3, 1913
Habitat.—Dibrugarh, N.-E. Assam (Kemp). Ind. Mus. coll.

Hyboella tentata, sp. nov.

Body crassate; face large: head not at all exserted, little
retracted under the pronotum. Colour yellowish-ferrugineous, or
subinfuscate. Vertex wider than one of the eyes, narrowed for-
ward, subampliate backward, in front imperfectly marginate, open
eithei side of the mid-carina, bearing very small subcompressed
flexed carinulae laterally mext to the eyes, and little subfossulate
on each side ; antennae inserted between the lower margin of the
eyes; paired ocelli conspicuously placed before the middle of the
eyes; frontal costa compressed arcuate between the antennae,
depressed above, and sinuate at the median ocellus. Pronotum
tuberculose granose above, the dorsum tectiform forward, the disc
somewhat tumose, posteriorly planate ; hind process acute cuneate
abbreviated and not reaching to, or extended to the hind femoral
knees; median carina of pronotum forward crassate and com-
pressed-elevated arcuate, from the front to a point backward above
the articulacion of the hind femora, backward very low and bear-
ing compressed tubercles; at the front margin the median carina
crassate and little obtuse produced over the occiput; prozonal
carinae behind the anterior border small, imperfectly developed ;

“
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humeral angles. strongly depressed ; posterior angles of the lateral
fobes of the pronotum strongly laminate dilated laterally, apex
subacute, widely transversely truncate behind: elytral sinus shal-
low: elytra narrow, elongate, lanceolate; wings undeveloped, but
not entirely wanting; anterior femora elongate, margins entire,
subundulate; middle femora little compressed, margins undulate ;
hind femora strongly crassate, very wide toward the base, superior
mdrgin granose and minutely serrulate, subbidentate toward the
knees, the antegenicular spine acute; hind tibiae with both mar-
gins armed with strong spines; first article of the posterior tarsi
strongly longer than the third, the third pulvillus as long as the
first and second combined, planate below, the first and second
spiculate.

Entire length of male and female 12-14°5 mm. (to end of pro-
cess); pronotum 11-13'8 mm.; posterior femora 8-g mm.

Habitat.—Sibsagar, N.-E. Assam (S. E. Peal); Upper Assam
(Doherty). ,

Two examples are labelled with the name *‘ Tetfix dilatatus."’
This species is quite different from dilatata, de Haan, as evidenced
by comparison with specimens of this species from Java in my
collection. :

Hyboella dilatata, Haan.

Acridium (Tetrix) dilatatum, de Haan, Bijdr., pp. 167, 169,
pl. xxii, fig., 1843.
Habitat.—Carin Asciuii (Brunner).

Hyboella obesa, sp. nov.

Body strongly crassate, above granose, little rugose; head
little retracted under the pronotum; face large; eyes strongly
conoidal in profile. Colour fuscous, variegated with dull yellow,
hind femora often bearing vertical bars of yellow. Vertex wider
than one of the eyes, barely emarginate in front, median carina
very small and low, slightly fossulate on each side; paired ocelli
placed scarcely below the middle of the eyes; antennae rather
short, and inserted barely between the lower margin of the eyes,
apical articles of palpi compressed : frontal costa barely arcuate
clevated between the antennae, and little depressed between the
eyes; vertex in profile angulate. Pronotum anteriorly very obtuse
angulate, when viewed in front the body quadrate, on either side
of pronotum concave, and above tectiform: median carina of
pronotum in profile elevated forward, and arcuate corfzpres§ed
from the front border to a point backward above the articulation
of the hind femora, then strongly depressed irregularly sinuate back-
ward ; the dorsum backward planate, broadly fossulate opposite the
elytral apices; hind process acute cuneate, the lateral carinae
compressed, the apex reaching to the extremities of the hind femora
or surpassing them; humeral angles widely arcuate, the humeral
carinae subobliterated, not at all compressed; elytra sinus §hal-
low ; posterior angles of the lateral lobes of the pronotum widely
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dilated, obliquely truncate behind; elytra elongate, widened at

the middle, acuminate toward the apices; wings shortened, not

rea-ching to t!:\e pronotal apex, or little surpassing the apex. An-
terior and middle femora elongate, granulose, margins subentire ;
middle femora little compressed bearing a row of rounded tubercles
at th_e xmdfile; hi.nd femora strongly crassate, very wide, the
superior carina entire, minutely subsulcate serrulate, below entire;
hind tibiae black, pale annulate at the anterior fourth; margins
narrow and armed with strong spines; the first joint of the hind
tarsi dtstmc.tly longer than the third, the first and second pulvilli
of the first joint acute, the third longer than the second.

Entire length of male and female r2'5-16 mm.; pronotum I12-
15 mm.; posterior femora 8-9 mm.

Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July, 1911 (F. H. Gravely).

A series of adults and larvae in the Indian Museum. The
nymphs have the dorsum of pronotum strongly compressed, the
median carina rounded-cristate as in some of the adult Cladono-

tinae.
Hyboella angulifrons, sp. nov.

Body moderately crassate, above granose rugose: head very
little exserted, in profile angulate; face oblique ; eves conoidal ;
colour fuscous, variegated with yellow on the hind process and hind
femora ; vertex viewed from above little produced and rounded at
the sides, granose, wider than one of the eyes, widened backward
and subampliate, little ascendant forward ; antennae vellow, insert-
ed between the extreme lower part of the eyes; paired ocelli
placed little below the middle of the eves; frontal costa slightly
elevated arcuate between the antennae. Pronotum very little con-
vex at the front margin; dorsum deplanate, between the shoulders
little convex, behind the shoulders depressed and broadly fossu-
late ; hind process above planate, rugose and subulate extended
backward beyond the hind femoral apices; median carina of the
pronotum compressed slightly arcuate and crassate forward extend-
ing only as far backward as the sulei; posteriorly indistinct but
irregularly compressed-tuberculate: lateral carinae of process com-
pressed ; humeral angles very obtuse; posterior angles of the lateral
lobes of the pronotum oblique very little dilated, the apices
obtuse, thé margin behind obliquely truncate; elytra lanceolate,
widest at the middle, acuminate toward the apices; wings ex-
tended backward to the pronotal apex ; anteriorand middle femora
elongate ; margins of the anterior entire; margins of the middle
femora undulate; hind femora crassate, the superior carina mi-
nutely serrulate, at the anterior half strongly rounded, the inferior
margins entire; the first article of the posterior tarsi longer than
the third; the first and second pulvilli acute, the third distinctly

longer than the second.
Entire length of female 17°5 mm. ;

rior femorat) mim.

pronotum 16'5 mm.; poste-

.
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Habitat.—Dawna Hills, Lower Burma, ‘‘ third camp to misty
hollow”’ 400-2400 ft.» Nov. 22-30, 1911 (F. H. Gravely). Ind.
Mus. coll. .

This species is not so robust in stature as obesa, the vertex
is more angulate in profile; the median carina of the pronotum
forward is lower; and the hind process is lengthily subulate, in-
stead of shortened and cuneate.

"

Hyboella conioptica, sp. nov.

Body slightly robust; colour greyish, the hind femora obscure-
ly marked with yellow; head not at all exserted, in profile sub-
rounded ; vertex nearly equal in width to one of the eyes, not at
all advanced beyond the eyes, narrowed forward and fossulate
on each side, little ampliate'backward ; antennae inserted between
the lower part of the eyes; paired ocelli placed between the
middle of the eyes; frontal costa viewed in front sulcate above
the paired ocelli, in profile arcuate produced before the eyes. Pro-
notum anteriorly truncate or very slightly convex, posteriorly
subulate extended beyond the hind femoral apices ; dorsum rather
smooth granulate-tuberculate, between the shoulders convex, but
forward subtectiform, and behind the shoulders planate ; median
carina very low, elevated forward and little arcuate behind the
anterior margin between the sulci; depressed between the humeral
angles, and depressed sinuate backward, irregularly compressed ;
humeral angles obtuse and roundly depressed ; posterior angles of
the lateral lobes of the pronotum little dilated, obliquely truncate
behind, the apices dull ; elytra elongate, widened at the middle,
narrowly rounded at the apices; wings extended barely beyond
the pronotal apex: anterior and middle femora elongate, little
compressed, margins entire ; posterior femora stout, externally
granose, margins entire; the four anterior tibiae and tarsi black
and pale annulate; first joint of the hind tarsi longer than the
third, the first and second pulvilli acute, the third longer than the
second.

Entire length of male and female 11°5 mm.; pronotum I0°5~
I2°5 mm.; posterior femora 5°6-7 mm,

Habitat.—Singla, Darjiling Dist., 1500 ft., Mar. 1913 (Lord
Carmichael's coll.); Assam (H. H. Godwin-Austen). Ind. Mus.
coll.

Hyboella problematica, Bolivar.
Coplotettiz problematica, Bol., Real. Soc. Espan., ix, p. 40I.
1909.
Habitat.—Upper Assam (Bolivar).

TETTIGINAE.
Genus Teredorus, Hancock.

Hancock, Gen. Ins. Orth. Acrid. Tetr., pp- 51, 52, I906;
The genus Teredorus, Hancock, was based on a Peruvian (S.
American) species, stenofrons. The new Indian species described
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below have the frontal costa somewhat depressed, whereas, in
stenofrons, it is roundly protuberant between the antennae; the
dorsum of pronotum is rounded between the shoulders instead of
being convex as in carmichaeli. :

Teredorus carmichaeli, sp. nov.

Near stenofrons, Hancock. Body wholly white, or grey and
pale variegated, tibiae fuscous, annulate with white, wings black
or infumate. Head not at all exserted, viewed from above very
small; vertex strongly contracted forward drawing the eyes very
near together, minutely tricarinate; frontal costa barely subpro-
duced beyond the eyes, sinuate at the median ocellus; antennae
inserted little below the eyes: eyes distinctly globose, pronotum
smooth glabrous, minutely granose, subeylindrical forward, widen-
ed between the shoulders; median carina very indistinct; prozonal
carinae behind the front border mere obsolete lines and paral-
lel ; antehumeral carinae indistinct ; hind process long subulate
surpassing the hind femoral apices; posterior angles of the lateral
lobes of the pronotum turned down, the apices rounded or sub-
truncate ; elytra moderately large, externally reticulate, rather
wide forward and acuminate backward and narrowly rounded at
the apices; wings extended to the pronotal apex; the four ante-
rior femoral margins entire, minutely serrulate; middle femora
little compressed and externally bicarinate; posterior femoral
margins entire, minutely serrulate, the antegenicular denticle
acute: the three pulvilli of the first joint of the hind tarsi equal
in length, the first and third tarsal joints equal in length.

Entire length of female 17 mm.; pronotum 16 mm.; hind fe-
mora 7 mm.

Habitat.—Singla, Darjiling Dist., 1500 ft., Apr., June, 1913
(Lord Carmichael’s coll.). Ind. Mus. coll.

Teredorus frontalis, sp. nov. ;

Near carmichaeli, differing as follows: stature smaller, body
colonyred fuscous, variegated with ochre, the underparts, fusco-
variegated, lower half of the lateral lobes of the pronotum pale
ochre ; the four anterior femora little more compressed, sub-
rugose ;: the hind femora stouter ; elyira smaller and punctate
not so reticulate; the antennae inserted little lower; the hind
process of the pronotum not so long subulate, but the wings
extended to the pronotal apex.

Entire length of female 11 mm.; pronotum 10°5 mm.; poste-
rior femora 58 mm,

Habitat.—Dharampur, Simla Hills, 5000 ft., May, 1907 (N.
Annandale), )
. Teredorus ridleyi, Hancock.
Svstolederus ridleyi, Hane,, Trans. Ent, Soc. Lond., p. 4or,

1508.
Habitat.—Singapore, Botanical Gardens (Hancock).

(‘.bi‘
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Genus Paratettix, Bolivar.
Table for separating the Indian species.

1. Wings strongly caudate, 3°5-5 mm. long-
er than the pronotal process.
2. Dorsum wide between the shoulders;
body crassate; frontal costa fittle pro-
duced, arcuate.
3. Median carina of pronotum percurrent,
not at all undulate; vertex equal in
width to one of the eyes; dorsum of
.pronotum rugulose, slightly scabrous; -
posterior femora above strongly serru-
late toward the apices, bearing an acute
elevated denticle; pronotum of male
and female 11°8-14 mm. .. hirsutus, Brunner.
3. 3. Median carina of pronotum compressed

subgibbose forward behind the front

border, and depressed just before the

shoulders; wvertex wider than one of

the eyes; dorsum rugose-tuberculose,

subtumid forward; the front border

obtuse-angulate; hind femoral carinae

above toward the knees minutely sub-

serrulate, antegenicular denticle little

prominent; pronotum of female 12

mm. o 5 rolundatus. sp. nov.
2. 2. Dorsum much narrower between the

shoulders, body slender; vertex dis-

tinctly narrower than one of the eyes;

median carina of pronotum percurrent,

little compressed, and longitudinally

low arcuate forward, highest between

the shoulders, barely sinuate before the

shoulders: head not at all exserted;

pronotum of female 86 mm. latipennis, sp. NOV.
I. 1. Wings caudate but less than 3 mm.

longer than the pronotal apex, or abbre-

viated.

4. Median carina percurrent, undulate before
the shoulders, but not behind ; vertex
equal in width to one of the eyes; poste-
rior tibiae fuscous at the basal part, the
apical part pale; pronotum of female
II mm. &8 ae semihirsuius, Bruiner,

4. 4. Median carina of pronotum distinctly
undulate, compressed gibbose forward
between the sulci; vertex subnarrower
or subequal to one of the eyes.

Hind process of pronotum acute, not ex-

n
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tended beyond the hind femoral apices;

pronotum of male and female 7-9'5

mim. e £ curtipennis, Hancock.
5. 5. Hind process of pronotum long subulate,

extended beyond the hind femoral api-

ces; pronotum of female 12°8 mm.;

wings 1'5 mm. longer than the pronotum alafus, sp. nov.

e

Paratettix hirsutus, Brunner.

Brunn., Ann. Mus. Genova, xxxiii, p. 110, fig. 43, 1893.
Habitat.—Sibsagar, N. E. Assam (S. E. Peal). Ind. Mus. coll.

Paratettix rotundatus, sp.nov.

Colour ferrugineous ; body moderately stout, hirsute below,"
head not at all exserted, eyes and vertex not at all elevated ; ver-
tex wider than one of the eyes, not produced, on either side fossu-
late, little ampliate behind the fossae on the occiput, frontal cari-
nulae laterally reflexed and little rounded compressed; paired
ocelli placed little in advance of the eyes between the middle;
antennae inserted barely on a line with the lower border of the
eyes; frontal costa moderately arcuate produced beyond the eyes.
Pronotum sbove rugose-tuberculose, anteriorly very obtuse angu-
late, posteriorly acute subulate, little surpassing the hind femoral
apices ; dorsum forward between the shoulders little tumid, back-
ward planate; median carina behind the anterior <border com-
pressed, little arcuate subgibbose, between the shoulders depressed,
backward very slightly subundulate compressed ; humeral angles
obtuse depressed; lateral carinae posteriorly little compressed on
base of process; the two prozonal carinae behind the front margin
parallel ; posterior angles of the lateral lobes of the pronotum with
the apices rounded, and somewhat narrowed ; elytra widest near
the middle, narrowed toward the apices and rounded; wings
strongly caudate, extended 4'5 mm. beyond the pronotal apex in
the type; anterior and middle femora elongate and compressed,
hirsute, margins subparallel ; posterior femora elongate, moder-
ately broad, with a prominent antegenicular denticle, and a minute
lobe anterior to it, the superior margin also being minutely serru-
late-granose; hind tibiae with two light and two blaqk apuulations;
the three pulvilli of the first joint of the hind tarsi spiculate, the
third pulvillus little longer than the second.

Entire length of female 16'5 mm.; pronotum I2 mm.; poste-
rior femora 7 mm.

. Habitat.—Tezpur, Mangaldai Dist,, Assam, Oct. 8, 1910
(Kemp). ' S A ;
This ‘species resembles Jirsutus, Brunn., differing in the wider
vertex ; the compressed subgibbose median carina of the pronotum
forward ; the wider sulcation of the frontal costa ; and in the supe-
rior carind of the posterior femora being subentire, but minutely

G
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serrulate, whereas, in hirsufus the carina above is strongly serru-
‘ate toward the knees 4nd the antegenicular denticle more strongly
elevated and acute. Even with these differences however, this
may be a variety of hrsutus, which fact can only be determined
by a study of more extensive series,

Paratettix latipennis, sp.nov.

Stature slender ; colour pale ferrugineous ; body slightly rugose,
little hirsute below ; head not at all exserted; vertex distinctly
narrower than one of the eyes; antennae inserted little below the
eyes; frontal costa moderately arcuate produced, very lightly
sinuate at the median ocellus. Pronotum anteriorly truncate,
posteriorly acute subulate, produced about one millimetre beyond
the hind femoral apices; dorsum between the shoulders convex;
median carina of the pronotum percurrent, little compressed, and
forward forming a low gentle arc, highest between the shoulders,
and little compresso-elevated forward between the sulci; humeral
angles obtuse angulate ; the two short prozonal carinae behind the
anterior margin indistinctly divergent backward; posterior angles
of the lateral lobes of the pronotum rounded-truncate; elytra
moderately small, elongate, apices narrowly rounded, externally
reticulate; wings strongly caudate produced nearly 3'5 mm. bey.ond
the pronotal apex in the type; anterior and middle femora little
compressed, elongate; middle femoral margins in the female par_al-
lel, pilose; posterior femora stout, the apical half of the superior
carina minutely serrulate; antegenicular denticle prominent, acute;
first article of the hind tarsi longer than the third ; the three pul-
villi spiculate, the third pulvillus distinctly longer than the second.

Entire length of female 13'S mm.; pronotum 86 mm.; poste-
rior femora 48 mm.

Habitat.—Moradabad, U.P., July 21, 1911 (7. B. Fleicher).
Author’s coll.
‘ Paratettix semihirsutus, Brunner.

Brunn., Ann. Mus. Genova, xxxiii, pp. 110, 111, I893.
Habitat.—Carin Cheba (Brunmner).

Paratettix curtipennis, Hancock.
Coptotettix curtipennis, Hanc., Mem. Dept. Agric. India, iv,
PP. 146, 147, 1912.
Habitat.—Ghumti, Darjiling Dist., E. Himalayas, 4000 ft.,
July, 1011 (F. H. Gravely). Ind. Mus. coll.

Paratettix alatus, sp. nov.

Colour obscure fuscous ; Hody moderately stout; head not at
all exserted ; eyes and vertex very little elevated ; vertex sul?equal
in width to one of the eyes, anteriorly truncate, frontal carinulae
laterally reflexed and rounded-compressed, front not 'advauced.
beyond the eyes; antennae inserted below the eyes ; paired ocelli
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placed little below the middle of the eyes: frontal costa widely
sulcate, in profile not produced at the vertex between the e es) ¢
but little arcuate produced between the antennae, sinuate at Yth’
median ocellus ; face slightly oblique. Pronotum ’anteriorly tru 5
cate, posteriorly lengthily acute subulate ; dorsum between t‘:-
shoulders convex, rugose, backward depressed planate and so .
what rugulose, bearing small tubercles ; median carina ver t}?‘1 1
gibbose forward between the sulci, depressed and sub-s‘i’r 'lg‘
between the shoulders, backward depressed and irregularly a‘ﬁ :
late : the two short prozonal carinae behind the fronty S
distinctly convergent backward ; humeral angles carinateln?.rg‘“
compressed ; lataral carinae backwards compressed and t, }ttle
the apex serrulate; posterior angles of the lateral lobes O?drds
pronotum little obliquely dilated, the apices dull, rather i e
obliquely truncate behind; elytra oblong, widest behi “(’lldel)’
middle, but the apices narrowly rounded; wings S\lrpass"n the
pronotal apex I'3 mnl; anterior femora elongate littlmg 5
pressed, the superior carina strongly curved, outer face ande bcom-
sparingly hirsute ; middle femora rather broad, compressed elow
gate, sparingly hirsute, margins subundulate ; posteriore fi S an
moderately stout, externally subscabrous; the apical third emora
serrulate-lobate, antegenicular lobe acute spinate first * t.ab0ve
the hind tarsi longer than the third ; the first and seconzr I6te of
acute, subspinate, the third distinctly longer than the sec bR

Entire length of female 15 mm.; pronotum r12'8 ond. !
femora 6'3 mm. mm. ; hind

Habitat.—Ghumti, Darjiling Dist.,
July, 1912 (F. H. Gravely).

This species may be the long-wing form of curti ;
near semihirsutus, but differs in the frontal co;;;uﬁz’:’g:: It is
duced above between the eyes, and in the distinct] g pro-
median carina of the pronotum. ¥ undulate

E. Himalayas¢ 4000 ft.,

Genus Acrydium, Goefi,
4 (Tettix ; Telrix of authors.)
Acrydium bipunctatum, Linn.
Kirby, Syn. Cat. Orth. Brit. Mus,, iii, pp. 39~
Habitat.—Sikkim, Darjiling Dis’t.; Eurgge.42,llgéf)
coll. : SO M,
This species was previously reported from Indi : )
occurring at Kodaikanal, S. India. Two specime:lae. i::l ? ORy
Museum bear perfect resemblance to specimens' it; my he“I
¥ co

ar as
Ndian

from different parts of Europe. Kirby gives the range of “ttion
as : Burope ; North Africa, and North and West Africao habitat

Acrydium variegatum, Bolivar,

Parateltix variegalus, _Bol.. Ann. Soc, Ent. Bel
p. 230, 1887; Teitix atypicalis, Hanc., Spol ZE‘;,]{] Xxxi,
+ &eylan,, i

o~
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~ p. 142, 1904 ; Hanc., Mem. Dept. Agric. India, iv, p. 149,
1912.

Habitat.—Moulmein, Lower Burma, Nov. 16, 1911 (F. H.
Gravely) ; Peradeniya, Ceylon, Oct. 1905; Ratnaputa, Ceylon,
o Apr. 1905 (E. E. Green) ; Singla, Darjiling Dist., 1500 ft.

Acrydium ceylonicum, Hancock.

This is the short-wing form of variegatum, l. c., 1904.
Habitat.—Peradeniya, Ceylon, Indian Mus. coll.

Acrydium indicum, Bolivar.

Paratettix indicwm, Bol., Ann. Soc. Ent. Belg., xxxi, p. 281,
1887; Hanc., Mem. Dept. Agric. India, iv, p. 150, 1912.
Habitat,—Bihar, Chapra; Gorakhpur:; Pupri, Muzaffarpur.
Author’s coll.  ¢‘ Indes Orientalis’’ (Bolivar).

Acrydium mundum, Walker.

Tettix mundwm, Walk,, Cat. Derm, Salt. Brit. Mus., p. 827,
1871.

Tettix wmbriferum, Walk.,, L c., p. 824 ; T. linetferum, Walk,,
L. ¢; T. vittiferum, Walk. ; T. dorsiferum, Walk. ; T. oliqui-
ferum, Walk. ; T. nigricolle, Walk. ; 7. balteatum, Walk. ;
T. lineosum, Walk., /. ¢. 1871.

Habitat.—N, India (Walker).

The above species appear to be mere colour varieties of one
or two species which I find it impossible to place.!

Acrydium tectitergum, sp. nov.

Near subulatum, Linn. Fuscous or obscure fusco-ferrugineous,
granulose; vertex wider than one of the eyes, distinetly produced,
carinulae laterally subangularly reflexed, and little compressed,
the front border convex, middle carinate, on each side elongate
fossulate; eyes moderately small ; head in profile obtuse angulate,
the face strongly produced, convex, advanced equal to the width
of one of the eyes; indistinctly sinuate at the median ocellus;
antennae very slender filiform, inserted between the lower border
of the eyes and partly below. Pronotum anteriorly very obtuse
angulate, posteriorly acute subulate produced beyond the hind
femoral apices; dorsum tectiform, median carina of the pronotum
forward distinctly compressed elevated cristate, above substraight
from the sulci to the shoulders, then gently concavely sloping
backward, substraight on the hind process; humeral angles ob-
tuse; lateral carinae little compressed; prozonal carinae behind
the anterior border shortened ; posterior angles of the lateral lobes

I See Kirby's Cat. Orth,, 111, 19710,
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narrowed, apices hebitate; elytra elongate, widest at the middle,,
the apices narrowly rounded wings caudate; anterior and middle
femora elongate, compressed margins below undulate the middle
femora below lobate; pulvilli of the first joint of the hind tarsi
spinose, the third longer than the second.

Entire length of male and female 10°8-11'5 mm.; pronotum
§8'5 mm.; hind femora 3 8 4 mm.

Habitat.—Hoshangabad, Sept. 14, 1911 (7. B. Fleiche?);
Surat, Bombay, July 8, 1904 (7. B. Fletcher). Author’s collec-
tion.

One example from the former locality is distinctly larger in
stature ; entire Iéngth 13 mm.; pronotum 10’5 mm.; post. fem.
5°3 mm. ; the colour obscure ferrugmeous with an elongate black
spot on each side of the disc. In structure this example is near
typical fectitergum. Until a larger series are obtained for study I
hesitate to designate this form as new.

This species differs from subulatum, Linn., in the cristate
median carina of the pronotum, in the slender antennae, in the
lobate inferior carina of the middle femora, and somewhat shorter
third pulvillus of the hind tarsi.

Genus Coptotettix, Bolivar.
Table for separating the Indian species.

1. Elytra very minute ; stature very small.
2. Hind process of pronotum acute ; medi-
an carina of pronotum anteriorly large-
ly elevated, posteriorly pluri-inter-
rupted ; dorsum rugose tuberculate,
pronotum of male 7 mm. .. fossulatus, Bolivar.

. Hind process in 3 and 3. 3. rounded-

truncate at the apex.

3. Median carina of pronotum percurrent,
anteriorly lightly elevated, rounded;
posterior femora crassate, bearing a
strong triangular antegenicular spine,
the superior carina also serrulate;

8
N

pronotum 3°8 mm. : parvulus, Hancock.

3. 3. Median carina of pronotum percurrent,
little elevated, subsinuate before the
shoulders; posterior' femora with the
apical half slender ; pronotum of female

8 mm. g 3% capitutus, Bolivar,

1, 1. Elytra larger ; wings explicate, caudate,
or abbreviated.
4. Pronotum with the dorsum deplanate,
subsmooth, minutely granose.
Frontal costa distinctly sinuate at the
median ocellus, arcuate or roundly pro-
duced before the eves.

wn

- .
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6. Posterior angles of the lateral lobes with
the apices rounded; median carina of
pronotum straight, not at all interrupt-
ed ; wings long surpassing the prono-

j. L. Hancock : Indian Tetrigt?vnae (Acryditnae). 117

tal apex; pronotum of male 11 mm. #nferrupius, Bolivar.

6. 6. Posterior angles of the lateral lobes
little expanded, behind pbliquely trun-
cate, apices obtuse; hind process and
wings either abbreviated or extended
beyond the hind femoral knees, the
wings then as long as the pronotum;
pronotum between the shoulders bear-
ing two short granulose lines; prono-
tum of male and female 8-g mm.; male

long-winged form 1i mm. .. annandalei, Sp. nov.

4. 4. Pronotum with the dorsum deplanate,
but with more or less distinct rugulae,
or tubercles.

5. 5. Frontal costa not at all or indistinctly
sinuate at the median ocellus; roundly
or arcuate produced.

7. Dorsum barely subtectiform forward
when viewed from behind, elevated
forward ; median carina percurrent,
subdepressed in front of the shoulders,
very low subundulate backward ; ely-
tra rather large, ovate; pronotum of

male and female 11-13 mm. . indicus, Hancock.

7. 7. Dorsum distinctly convex between the
shoulders, lightly granulose-tubercu-
lose, and provided with two short
indistinct lineate carinae; backward on
the process bearing minute irregular
lineate tubercles; pronotum lengthily
subulate; posterior angles of the late-
ral lobes with the apices barely promi-
nent, subtruncate; male and female

pronotum 12-14 mm. X conspersis, Sp. nov.

8. Posterior angles of the lateral lobes of
pronotum obtuse, rounded ; pronotum
abuve little rugose; median carina low,
little elevated arcuate behind the ante-
rior border, backward irregularly undu-
late; body coloured grey. palpi white;
middle femora of male crassate; prono-
tum of male 10°5 mm, e .-

8. 8. Posterior angles of the lateral lobes tri-
angular, the apices narrowly subtrun-
cate.

yetvactus, Sp. nov.
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9. Dorsum of pronotum little rugose, bear-
ing lineate tubercles; two short carinu-
lae between the shoulders distinctly
expressed ; colour yellowish-ferrugine-
ous ; pronotum of male and female 13-
14 8 mm. s .. artolobus, sp. nov.

9. 9. Dorsum of pronotum dxstmctly rugose-
tuberculose ; median carina of prono-
tum low, pluri-interrupted; hind fe-
mora testaceous, four anterior femora
fusco-fasciate ;" the lateral carinae of
pronotum maculate with yellow and

testaceous ; ~pronotum of female 125
mm, testaceous, Bolivar.

Coptotettix fossulatus, Bolivar.

Bol., Ann. foc. Ent. Belg., xxxi, p. 288, 1887 ; Hanc., Spol.
Ze}I ii, p. 153, 1904.

Habitat.—Balugaon, Puri Dist., Orissa, July 21, 1913 * on
lichen-covered rocks’® (N. Annandale). Ind. Mus. coll.

The type came from Ceylon, and this was the first species
described in the genus Coplotettix by Bolivar, but the type for
this genus was later fixed by Kirby in the selection of C. asperatus,
Bol., which was figured in Bolivar’s ‘‘ Essai.”” In some respects
it resembles in miniature, representatives of the genus Hyboella,
but for the present I have included it here.

Coptotettix parvulus, Hancock,

Hanc., Mem. Dept. Agric. India, iv, pp. 145, 146, 1912.

Habitat.—Singla, Darjiling Dist., 1500 ft., June 1913 (_Lord
Carmichael’s coll.) ; Kushtea, Bengal, Oct. 7, 1909 (J. T. Jenkins);
Sikkim, Darjiling Dist. (L Mandelli); Ca'cutta. Indian Mus,
coll. Also: Kobo, ‘‘On rotten wood’ (Kemp); Janakmukh,
‘“Under bark ” ; Chapra, Bengal (Mackenzie). Author’s coll,

Coptotettix capitatus, Bolivar.

Bol., Ann. Soc. Ent. Belg., xxxi, p. 289, 1887; Brunn., Ann,
Mus. Genova, xxxiii, p. 111, 1893.

Habitat.—Burma (Brunner).

Coptotettix interruptus, Bolivar.

Bol., Ann. Soc. Ent. Belg. ,xx:x1 pp. 291, 292, 1887 ; Brunn.,
Ann, Mus. Genova, Xxxiii, p. 113, 1893

Habital.— Burma,

2
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n Coptotettix annandalei, sp. nov.

Colour dark grey, or paler grey sometimes marked with light
yellow on the pronotum and hind femora. Head not at all ex-
serted; vertex subequal in width to one of the eyes, slightly
narrowed forward, fossulate on each side, not produced ;: antennae
inserted between the lower part of the eyes: paired ocelli placed
between the middle of the eyes; frontal costa arcuate produced,
distinctly sinuate at the median ocellus. Pronotum anteriorly
truncate, posteriorly shortened and acute produced, not at all
reaching the knees of the hind femora, or longer subulate, surpass-
ing the hind femoral apices: dorsum deplanate subzmooth, coarsely
granulose, with scattered small tubercles, between the shoulders
convex ; median carina low, forward between the sulci little

elevate and rounded crassate, posteriorly little irregularly com-

pressed-elevated ; humeral angles strongly obtuse and roum_ied—
depressed ; prozonal carinae behind the anterior margin very little
expressed and convergent backward ; two short carinulae between
the shoulders merely granulate lines; posterior angles of the
lateral lobes of the pronmotum little dilated, obliquely truncate.
apices little prominent ; elytra elongate, rounded-truncate at the
apices; wings extended little beyond the pronotal apex ; middle °
and anterior femora elongate, margins of the middle femora sgb-
undulate; posterior femora moderately stout, superior carina
minutely serrulate, the antegenicular denticle acute; first joints
of the hind tarsi longer than the third, the first and second pulvilli
acute spinoe, the third longer than the second and flat below.

Entire length of male and female g-Io (to end of pronotum);
pronotum 8-g mm.; posterior femora 5-6 mm.; male long-wing
form 12 5 mm.

Habitat.—Singla, Darjiling Dist., 1500 ft., Apr. 1913 (Lovd
Carmichael’s coll.); Northern Shan Hills, Upper Burma =G
Brown): Calcutta, India. Ind Mus coll. _

Some examples from Calcutta are somewhat smaller in sta-
ture than the type from Singla. This species resembles pnderrip-
tus, Bol., in the frontal costa being'sinuate at the median ocellus,
but differs in the posterior angles of lateral lobes; in .ammndah:x
they are obiiquely truncate, the apices of the angles little promi-
nent, whereas in inferruptus they are rounded, and the median

carina of the pronotum is straighter.

Coptotettix conspersus, Sp. Hov:

Colour vellowish-ferrugineous, subinfuscate; vertex narrower
t d, not produced, fossulate

than one of the eyes, narrowed forwar : :
on each side; frontal costa strongly roundly produced, b_arel:l)
sinuate at the median ocellus. Pronotum tmncatle. e:intfenor y{
lengthily subulate posteriorly, long surpassing ﬂ“el mlb climg?:g
apices ; dorsum above granose-rugose, and tghercu ols]e a. wt g
between the shoulders convex: median canna of the pronotum
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very low forward, but between the sulci barely elevated, poste-
riorly irregularly undulate; posterior angles of the lateral lobes
narrowed, barely prominent, subtruncate; elytra somewhat widely
rounded at the apices, subovate; wings surpassing the pronotal
apex; anterior femora elongate, margins entire; middle femora
in the male little crassate toward the base, the lower carina with
the basal two-thirds little dilated, in the female both margins sub-
parallel; hind femoral margins minutely serrulate; first joint of
the hind tarsi longer than the third, the third pulvillus longer
than the second and straighter below.

Entire length of male and female 13-16 mm.; pronotum
12-14°5 mm. ; posterior femora 6-7 mm.

Habitat —Sibsagar, N. E. Assam (S. E. Peal); Bhim Tal
4500 ft., Kumaon: Siliguri, base of E. Himalayas, Bengal, June,
1906.

This species is somewhat stouter in stature than refractus, anq

the posterior angles of the pronotum more narrowed, subtruncate ;
on the dorsum of pronotum between the shoulders there are vesti:
ges of two short carinulae, or they are entirely wanting; on the
hase of process rugose tuberculose, but forward granose,

Coptotettix indicus, Hancock.

Hanc., Mem. Dept. Agric. India, iv, pp. 144, 145, 1912,

Habitat.—Vela, Koyna Valley, Satara Dist., 2100 R, Apr
26, 1912 (F. H. Gravely). Ind. Mus. coll. .

This species has the general appearance of Hedoteitix
but with the vertex characters and rugose pronotum o
tettix. ;

gracilis,
f Copto-

Coptotettix retractus, sp. nov.

Colour grey; body above granose, sparingly tubercul
not at all exserted; vertex subnarrower than one of the cva
narrowed forward, not advanced quite as far as the eyes Cariguls’
on either side subcurvate, little compressed, open in front s a
minute fossa on each side; frontal costa strongly afcuaté with
duced, not sinuate at the median ocellus; antenpge in pro-
between the lower part of the eyes; palpi white, pmnotumserted
riorly truncate, posteriorly lengthily subulate Surpassing thea nte_-
ces of the hind femora ; dorsum granose and scattered it} : api.
tubercles ; median carina low, behind the anterior margin l!illl::ll
compressed-elevated, between the humeral angles depresseq Bt e
riorly pluri-undulate; prozonal carinae behind the frong ,bord&
very lightly expressed, convergent backward; posterior 6ile er
the lateral lobes of the prqnotum with the apices roundeq s of
slightly prominent; elytra ’w1dened at the middle, Narrowed
rounded at the apices; wings caudate and pale; anterjo, e and
elongate, margins entire: fmddle femora toward the hage cramora
in the male, lower margin uudt.llate.; _hmd femora moderssate
stout, margins entire, granose ; hind tibiae pale vellow; firgt ?;?:13':

ose; head

) Very
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of the hind tarsi longer than the third, the first and second pul-
villi acute, the third longer than the second and straighter below.
Entire length of male 12'5 mm.; pronotum 10°5 mm.; poste-
.rior femora 52 mm.
: Habitat.—Pusa, Bihar, Aug. 28 (7. B. Fletcher). Author's
coll.
Coptotettix artolobus; sp. nov.

Near conspersus, but differing in the narrower pronotum, the
hind process being very slender subulate; the hind femora not
so stout; the dorsum between the shoulders bearing two distinctly
expressed carinulae, and backward many minute rugulae; the
posterior angles of the lateral lobes of the pronotum distinctly
narrowed, minutely obliquely truncate, and as viewed from above
the apices little prominent; middle femora in the male very
slightly or not at all crassate, the inferior carina very little ele-
vated toward the base; wings caudate; colour yellowish-rufescent
or ferrugineous.

Entire length of male and female 13-14'8 mm.: pronotum
11'3-13'5 mm. ; hind femora 5'2-6'5 mm.

Habitat.—Ceylon. Indian Mus. coll.

Coptotettix testaceus, Bolivar.

Bol., Ann. Soc. Ent. Belg., xxxi, p. 291, 1887 ; Hanc., Spol.
Zeylan., ii, p. 153, 1904.

Habitat.—Chota Nagpur, Pass between Chaibassa and Chakar-
dharpur, Mar. 2, 1913 (F. H. Gravely), Ind. Mus. coll. Ceylon
(Bolivar). )

Genus Hedotettix, Bolivar.

Table for separating the Indian species.

1. Median carina of pronotum anteriorly
between the shoulders strongly arcuate-
cristate, very thin and translucent.
. Pronotum at the front border distinctly
angulate produced over the head cristitergus, sp. tov.
. Pronotum anteriorly not produced over
the head, subangulate or truncate.
. 1. Median carina of pronotum more or less
compressed-arcuate forward before the
shoulders, higher at the sulci; vertex
and front margin of pronotum viewed
from above subobtuse angulate, in pro-
file rounded .. " .. gracilis, de Haan.
3. Median carina of pronotum very low,
not at all or little compressed ; frontal
costa strongly produced before the
eyes; vertex in profile and viewed from
above angulate; front of head oblique
* costatus, Hancock.

o

o
N
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3. 3. Median carina of pronotum little com-
pressed, longitudinally low arcuate
forward.

4. Dorsum of pronotum between the shoul-
ders subtectiform; frontal costa joined
with the vertex in profile strongly ar-
cuate produced ;* vertgx viewed from
above subwidened between the frontal
carinulae; stature moderate; colour
often obscure ferrugineous or infuscate,
sometimes with a median light fascia
on thedorsum . attennuatus, Hancock.

4. 4. Dorsum between the shoulders distinctly
tectiform: frontal costa strongly arcu-
ate produced ; blades of the female ovi-
positor long; the first and third pul-

villi of the first joint of hind tarsi sub-
equal in length; stature moderately
large ; colour grey .« grossus, Sp. nov.

Hedotettix cristitergus, sp. nov.
Near punctatus, Hancock. Obscure yellowish-ferrugineous or

somewhat infuscate ; body above granulose. Vertex subequal or

barely wider than one of the eyes, frontal carinulae formed in
obtuse angle, roundly reflexed at the sides, middle carinate; fron-
tal costa strongly advanced before the eyes apd archiate, barely
subsinuate at the median ocellus; antennae inserted distinctly
between the lower*fourth of the eyes. Pronotum anteriorly dis-
tinctly angulate produced over the head ; median carina strongly
compressed, very thin punctate, arcuate forward, the crest highest
above or barely behind the shoulders; hind process acute subu-
late extended beyond the hind femoral apices; prozonal carinae
behind the anterior border abbreviated and parallel; dorsum
between the shoulders on either side of the crest somewhat
smdoth ; humeral angles obtuse, rounded. carinae little compressed .
posterior angles of the lateral lobes narrowed, apices hebitate ;
elytra oblong, apices widely rounded; wings strongly caudate ;
anterior femora elongate, entire ; middle femorq elongate, margins
little compressed in the female but subparallel. in the male arcu-
ate dilated towards the base; bind femora elongate, margins en-
tire, minutely serrulate ; first joints of the posterior tarsi longer
than the third, the first two pulvilli spinoseg the third longer,
substraight below.

Entire length of male and female 14'5-16 5 mm.; pronotum
10-8-13 mm. ; hind femora 6-6 ; mm. )

Habitat.—Hoshangabad, Nov. 14, IQII (T. B. Fletcher).
Several examples in author’s collection. :

This species resembles punciatus, Hanc. The habitat of the
latter is unknown, the type being in the University Mus., Oxford.
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Hedotettix gracilis, de Haan.

Acridinon (Tetlix) gracile, de Haan, Temminck, Verhandel
Orth., p. 167, 1842 ; Hedotellix gracilis, Bol., Ann. Soc. Ent.
Belg., xxxi, p. 283, 1887; Hanc., Spol. Zeylan., ii, p. 156,
pl. 3, fig. 10, 1904; Hedotettix aborius, Hanc., [ c., p. I51,
1904, short-wing form ; Hedotettix festivus, Bol., I. c., p. 286,
pl. 5, fig. 24, 1887 ; Hedotettix diminutus, Hanc., Mem. Dept.
Agric. India, iv, pp. 149, 150, I9I2.

Habitat.—Calcutta (N. Annandale; C. A. Paiva; F. H.
Gravely ; Brumetti); Madhupur, Bengal, Oct. 14, 1909 (C. Paiva)
“at light’'; Kharagpur, Bengal, June 17, 1911 (R. Hodgart):
Wellawaya, Ceylon, Nov. 19o5; Peradeniya, Ceylon, Nov. 1910;
Goalbathan, E. Bengal, July 9, 1909 (R. Hodgart); Berhampur,
Murshidabad Dist., Bengal, Jan. I, 1908 (R. Lloyd); Basanti'F. S.
Sunderbuns (J. 7. Jenkins): Rangoon, Burma, Feb. 26, 1908 (V.
Annandale) ; Balugaon, Lake Chilka, Orissa, Sept. 20, 1913 (V.
Annandale); Marikuppam, S. India, 2500 ft., Oct. 1, T911 (F. H.
Gravely). Indian Museum coll. Also: Pusa, Bihar, Qcti 12,
1911 (7. B. Fletcher); Hoshangabad, Sept. 14, 1911 (T. B. Flet-
cher); Chapra, Bengal (Mackenzic). Author’s coll.

This species has been reported from Java and Sumatra.

The stature of Hedotettix diminutus, Hanc., . c., p. 149, 1912,
is smaller, vet from a study of the large series of specimens of
Hedotetiix gracilis from India, this species shows a wide range of
variation that intergradate into diminutus. The latter I reported
as found at Surat, Bombay.

Hedotettix costatus, Hancock.

Hanc., Mem. Dept. Agric. India, iv, pp. 247, I48, 1012 A

Habitat.—Madhupur, Bengal, Oct. 16, 1910 (C. Paiva) **at
light ’’; Nepal, Nov. 21, 1go8; Allahabad, U. Prov, Oct. 25,
1910 (Kemp) ; Tirvani, Nepal Terai, Dec. 27, 1909 (B. Warren) ;
Monghyr, Bengal, Sept. 23, 1909 (J. T. Jenkins). Indian Mus.
coll. Also: Bengal, July 26, 1910 (7. B. Fletcher); Narainganj,
Assam, Oct. 29, 1906 (C. S. M.—Flelcher); Chapra, Bengal (M ack-
enzie); Munshiganj, Assam, Oct 22, 1906 (C. S: M —I'lelck‘er);
Durbhanga, Bengal, Jan. 5, 1903 (7% V. R, A.—Flieicher) ** on
grass’’ and at light. Author’s collection.

Hedotettix attenuatus, Hancock.

Hanc,, Spol. Zeylan., ii, p. I5E, pl. 3, fig. 18, 1904; Hanc.,
Gen. Ins. Orth, Aecrid, Tetr., p. 60, fig. 23, 1906.

Habitat —Sur Lake, near Puri, Orissa coast, Aug. 19, 1911
(N. Annandale ; F. H. Gravely) : Balighai, near Puri, Orissa, Oct.
24, 1908 (N. Annandale) ; Victoria Gardens, Colombo * (.C‘ Paiva) ;
Kesbewa, Ceylon, Apr. 1903; Trincomalee, Ceylon, Nov. 1906;
Sibsagar, N, E. Assam ; Assam-Bhutan Frontier, Mangaldai Dist.,
N.-E., Dec. 30, 1910 (Kemp).
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Hedotettix grossus, sp. nov. ;

~ Greyish-cinereous; granulose; vertex equal or subnarrower
in width to one of the eyes, narrowed forward, frontal carinula
convex and subrounded reflexed at the sides; middle carinate;
frontal costa strongly arcuate produced. Pronotum anteriorly
truncate, dorsum tectiform ; median carina low, little compressed,
not at all cristate, low arcuate forward, substraight backward ;
hind process long acute subulate; between the shoulders on the
dorsum presenting two abbreviated carinulae; prozonal carinae
behind the anterior margin parallel and rather widely separa-
ted; posterior angles of the lateral lobes of the pronotum
strongly narrowed ; elytra rather large, elongate, apices widely
rounded; wings caudate; femoral margins entire; first joint of
the posterior tarsi longer than the third; the second and third

pulvilli equal in length; valves of the female ovipositor long,’

acuminate, terminating in curvate spines, the margins above
and below serrulate.

Entire length of female 16'5 mm.; pronotum 13'5 mm.; hind
femora 6°8 mm.

Habitat.—Singla, Darjiling Dist., 1500 ft., May, 1913 (Lord
Carmichael's coil.). Indian Mus, coll.

Somewhat larger in stature than gracilis; the frontal costa
more narrowly sulcate; the pronotum anteriorly truncate; the
median carina not at all compresso-elevated forward, though
little compressed and forming a low longitudinal arc; the
ovipositor much longer than in gracilis, and the eolour grey,
with very obscure dark oblique bands on the outer face of the
hind femora. :

Genus Euparatettix, Hancock,

In this genus the representatives have the antennae inserted
partly between the lower margin of the eyes; the paired
ocelli placed between the middle of the eyes; the - vertex
narrower than one of the eyes and truncate; the frontal costa
rounded or arcuate produced; the head exserted; the body
graceful, more or less slender, the pronotum posteriorly lengthily
subulate and the wings caudate; the intermediate femora

elongate, not at all crassate.

Table for separating the [ndian species,

1. Hind tibiae dense black, white annulate
just behind the knees; head distinctly
exserted ; pronotum of male and female
7°5-0'5 M. o iy ./Jersomltus, Bolivar,
Slightly smaller in stature, with
additional white marking at the

apical third of hind tibiae. bt l I
) var. A. E. p. hirmanicus, nov.

-

@
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1. 1. Hind tibiae subunicoloured, or obscurely
marked, but not dense black.

2. Head exserted; pronotum narrow be-
tween the shoulders; stature very
slender; median carina of pronotum
substraight, percurrent; pronotum of
male and female IT°5-12°5 mm. .. tenuis, Hancock.

2. 2. Head very little exserted; pronotum
moderately dilated between the shoul-
ders: stature more robust; median cari-
na of pronotum arcuate forward, often
little undulate before the shoulders, -
subobliterated just behind the front
border; pronotum of male and female

9-I1 mm. % 5 variabilis, Bolivar.
Staturelarger; pronotum of male and
female 10-13 mm. .. corpulentus, Hancock.

Euparatettix personatus, Bolivar.

Parateltix personaius, Bol., Ann. Soc. Ent. Belg., xxxi, p-
278, 1887; Euparatettiz personatus, Hanc., Spol. Zeylan.,
ii pp. 155, 156, pl. 2, fig. 10 and pl 3, fig. 2a, 1904;
Hanc., Gen. Ins. Tetr., p. 55, pl. 3, fig. 32, 19o6; Hanc.,
Mem. Dept. Agric. India, iv, p. 152, I012] Brunn., Ann.
Mus. Genova, xxxiii, p. 109, 1893.

Habitat.—Peradeniva, Ceylon, May 30, IQIO; Kandy, Cey-
lon, July 1909; Calcutta, Oct. 27, IQII (F. H. Gravely);. }351111-
gaon, Puri Dist., Orissa, July 21, 1913 (N. 4 nnandale) ; Sigiriya,
Ceylon, Aug. 8, 190r; Anuradhapura, Ceylon, ‘““low country,
Oct. 18, 1911 (N. Amnnandale); Sibsagar, N.E. Assam (S. E.
Peal) ; Berhampur, Murshidabad Dist., Bengal, Jan. 1, 1908 (13-
Lloyd); Waikam, Travancore, Coastal Region, Nov. 3, 1908 (N.
Annandale). Indian Museum collection.

The colour pattern in this species varies greatly, and among
these examples from Ceylon and India, there are some specimens
that agree with the description of the colour as described by
Bolivar, namely: ‘‘ body fuscous, head in front and sides of pro-
notum cinereous or black.”’ All the specimens have black hind
tibiae with a white circular fascia behind the kx.lees, and .tht’
antennae are rather long, and the four apical articles are little

compressed and black.

Euparatettix personatus var. birmanicus, 1nov.

Besides the above mentioned specimens under personatus,
there are a number of representatives which are distingnished by
the slightly smaller stature, and the hind tibiae h_as, besides .thc
usual white annulation behind the knees, a little white on the apical
third of the black shaft.
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Habitat.—Ranggon, Burma, Feb, 26, 19oS (N. An.;mn.daie)o:
Assam-Bhutan Frontier, Mangaldai Dist., N.-E., Jan. 1, IgII
(Kemp).

Euparatettix tenuis, Hancock.

Hanc., Mem. Dept. Agric. India,iv, pp. 151, 152, 1912.

Habitat.—Calcutta, O&t, 1912 (F. H. Gravely) ; Thingannyin-
aung to Sukli, Dawna Hills, goo-2roo0 ft., Nov. 23, 1911 (F. H.
Gravely): Pusa, Bihar, June 15, rg9rr (7. B. Fletcher : Hancock
coll.) ; Monghyr, Bengal, Sept. 22, 1909 (J. 7. Jenkins). Indian
Mus. coll. :

This specie$ can be recognized by the slender and graceful
stature, the narrow pronotum, and strongly caudate wings.

Euparatettix variabilis, Bolivar.

Parateltix variabilis, Bol., Ann. Soc Ent. Belg,, xxxi, pp 276,
277, 1887 Euparatettix vanabilis, Hanc., Mem. Dept
Agric. India, iv, p. 150, 1912,

Habitat.—Rajshai, B, Bengal, Feb. 6, 1907 (N. Annandale) :
Asansol,| Bengal, Nov. 13, 1910 (Paiva and Caunter); Mandalay,
U. Burma, Mar. 12, 1908 (N. Aunandale) : Chotajalla, Rajmahal,
Bengal, Feb. 14, 1910 (B. L. Chaudhuri); Berhampur, Murshida-
bad Dist., Bengal, Jan. 2, 1908 (R. Lioyd) ; Puri, Orissa, Jan. 20,
1908 ; Anuradhapura, Ceylon, ‘¢ low country ', Oct. 1911 (N.
Anmanaale). Ind. Mus. coll.

This species is smaller in stature than corpulentus, Hanc., and

nearly allied, and it appears from some of the specimens that they
cross, producing hybrids,

Euparatettix corpulentus, Hancock,

Hanc., Mem, Dept. Agric. India, iv, p. 158, 1912.

*Habitat.—Balugaon, Puri Dist,, Orissa; July 21, 1913 (V.
Annandale) ; Sur Lake, Puri, Orissa coast, July 19, 1911 (N.
Annandale and F. H. Gravely) ; Bosondhur, Khulna Dist., Ganges
Delta, Aug. 21, 1909, “‘On launch, at light” (J. T. Jenkins);
Kalandhungi, Naini Tal Dist., U. P. Agra and Oudh, May 4, 1913
(R. Hodgart); Kasara, W. base of \WV. Ghats, Bombay, Nov. 23,
19o1 ; Balighai, near Puri, Orissa, Oct, 24, 1909 (N. Annandale) ;
S. India * On board ship four miles off Tuticorin, May 25, 1908
(C. Paiva); Berhampur, Murshidabad Dist., Bengal, Jan. 1, 1908
(R. Lloyd); Calcutta: Madhupur, Bengal, Oct. 18, 1909 (C. Paiva) -
Dhappa, nr. Calcutta (N, Aunandals) ; Bangalore, S. India (Cante-
ron) ; Purulia, Manbhum Dist., Chota Nagpur, Feb. ro, 1912;
Chotajalla, Rajmahal, Bengal, Nov. 14, 1910 (B. L. C/mudhu.n)‘;
Northern Shan Hills, Upper Burma (/. C. Brown); Neapalganij,
Nepal Frontier, Nov. 22, 1911, Indian Mus. coll.

e
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Genus Indatettix, nov. (Ewparatettix in part)

Resembling Euparatettix, Hancock. Head exserted; vertex
strongly narrower than one of the eyes; paired ocelli placed
nearly between the lower third of the eyes; antennae inserted

» just below the eyes; frontal costa little arcuate produced
between the antennae, -but not abeve between the eyes asin
Euparatettix; median carina of the pronotum often undulate, or
sinuate, or interrupted; the hind process of pronotum with the
lateral carinac toward the apex not at all, or more often,
minutely crenulate, or with small dilated lobes the apex then
often minutely subdilated-truncate; middle femora crassate, or
the margins undulate; body bearing elvtra and fully developed
wings. The type is Euparatetiix nodulosus, Hancock.

Table for separating the Indian species.

1. Hind tibiae white and black biannulate,
or bifasciate, more or less intensely
pigmented, or white annulate behind
the knees, the shaft black or fuscous
interrupted with white marking: head
distinctly exserted.
2. Stature small; pronotum of female not
over 9 5 mm.; body above more or less
rugose.
3. Middle femora compressed, margins
above and below distinctly undulate
lobate; pronotum above rugose; hind
femora with the outer face bearing
compressed prominent tubercles as
viewed from above; median carina of
pronotum little cristulate forward
between the sulci, depressed between
the shoulders and backward strongly
sinuate, with small elevated nodes;
hind process toward the apex bearing
minute dilated-serrulate lobes, the
apex often minutely expanded-truncate.
N nodulosus, Hancock.
3. 3. Middle femora compressed, margins
above and below undulate; median
carina of pronotum undulate, the
_ median nodes backwards suppressed or
. not evident; hind process with the
lateral carinae very indistinctly lobate
toward the apex 5 .
2. 2. Stature somewhat larger: pronotum of
female g'3-11 mm.; above plain or
little rugose; hind process of prono-

‘\7_\

parvus, Hancock.
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tum with the lateral carinae toward
the apex bearing small more or less
dilated lobes, or entire; pronotum
light testaceous toward the apex, and
often maculate.

- Wings towards the apex dark, often

pale maculate. 1 ‘

. Median carina of pronotum behind the

shoulders undulate, bearing obtuse
crenules ; hind process of pronotum
with the lateral carinae toward the
apex subentire; anterior and middle
femora narrow; pronotum of female

[Vor. XI,

10°6~IT mm. A interruptus, Brunner.

_ Median carina of pronotum backward

behind the humeral angles more or less
distinctly nodulose and sinuate; the
minute lobes of the lateral carinae
towards the apex more or less evident
Pronotum above behind the shoulders
backward subsmooth; small lobes of
the lateral carinae. toward the apex
more or less distinct; median carina
of pronotum backward very low, thin

var. 4. aff.

and substraight, barely undulate wvar. B. lobulosus, nov.

Pronotum above behind the shoulders
little rugose; the small lobes of lateral
carinae evident

. Wings plain, not at all maculate ;

stature little larger; hind process of
pronotum above little rugose, light
and fusco-maculate; lateral carinae
toward the apex with small serrulate
lobes; median carina of pronotum
backward subnodulose-sinuate; body
pale, variegated with fuscous, legs pale,
fusco-fasciate; frontal costa depressed,
barely arcuate between the antennae;
pronotum of female 11'6 mm.

r.1. Hind tibiae subinornate, or sometimes

bearing obscure fumate markings, but
not distinetly annulate or fasciate with

black.
Dorsum of pronotum above subsmooth.

8. Head distinctly exserted.
9. Median carina of pronotum percurrent,

little compressed-elevated before the
shoulders, little sinuate near the ante-
rior border, between the shoulders and
backward gently undulate or sub-

var. C.

callosus, sp. nov.

{

&
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: ,
: straight: highest between the shoul-
R ¢ ders; middle femora lightly hirsute
" below; in the male crassate-com-
pressed, the margins dilated, in the
female margins subparallel; stature
slender % b .. crassipes. Hancock
9. 9. Median carina of pronotum behind the
' shoulders backward not at all undulate,
little compressed; dorsum often bear-
ing a pale longitudinal fascia; stature
. slender. 0 3 .. var. 4. aff. nov.
i 7. 7. Dorsum of pronotum above minutely
| rugose ; body pale grey; median cari
bl na of pronotum marked with minute
it black spots; wings hyaline at the base,
‘ but toward the apex black or fumate,
interrupted with white vertical vena- _
tions; stature small .. .. var. B. hybridus, nov.
8. 8. Head little exserted; median carina of
pronotum undulate: dorsum little ru-
L gose; colour bhrownish-rufescent; hind
) tibiae little infuscate toward the apices.
sar. C. bengalensis, Hancock
Indatettix nodulosus, Hancock.
Euparatettix nodulosus, Hanc., Mem Dept Agric. India, pp.
155, 150, 1912.
Habitat.— Calcutta, India, Feb. 22, 1907: Puri, Orissa.,
Jan. 20, 19o8; Purulia, Manbhum Dist., Chota Nagpur, Nov.
10, 1912 (N. Annandale); Kaladhugi, Naini Tal Dist,, May 4
1913 (R. Hodgart): Kiari, Naini Tal Dist., W. Himalayas, Dec.
24, 1910; Vela, Koyna Valley, Satara Dist., 2100 ft. Apr-_ 20,
1912 (F. H. Gravely); Jalaban, Naini Tal Dist., base of W. Hima-
layas, Mar."22, 1g10; Motisal, Gharwal Dist., W. Himalayas, Mar.
5, 1910 ; Amangarh, Bijnor Dist., U.P., Feb. 24, 1910; Raxaul,
Nepal Frontier, Nov. 1o, 11T, Indian Mus. coll.
Indatettix parvus, Hancock. -
Ewparateltix parvws, Hanc., Spol. Zeylan., 11, p. 145, 19045
Euparatettix pilosus, Hanc., Trans. Ent. Soc. London, p.
410, 1909.
) Habitat.—Bhim Tal, 44350 ft., Kumaon, \V. Himalayas, May

9, 19TL (Kemp); Calcutta; Puri, Orissa, Jan. 20, 1908 ; A’r.n‘m;ga{,
Bijnor Dist, ; Dhampur, Bijnor Dist., U.P., Nov. 1T, 1907 ; dgf' :
puri, W. Ghats, Bombay Pres., Nov. 20, 1001 (N. Annandale).

Indian Mus. coll.
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Indatettix interruptus, Brunner. 0

Paratettix interruptus, Brunn,® Ann. Mus. Genova, xxxiii, p.
109, 1803.

Habitat.—Marikuppam, S. India, 2500 ft., Oct. 19, 1970,
Batticaloa, Ceylon, July 1907 ; Calcutta, Nov. 2, 1907 ; Siripur,
Saran, N. Bengal, Sept. 25, 1910; Madhupur, Bengal Oct. 16,
1gog (C. Paiva) ; Sur Lake, near Puri, Orissa coast, Aug. 19, 1911
(N. Annandale); Ayaramtengu, S. end of L. Kayangulam, Travan-
core, Nov. 6, 1908 (N. Annandale); Damukdia, E. Bengal, June 7,
1908. Indian Mus. coll.

Indatettix interruptus, var. 4. aff.

Habitat.—Satara Dist., 2050 ft., May 3, 1913.
* coll.

Ind. Mu.s.

Indatettix interruptus, var. B. lobulatus, nov. and var. C.

Habitat.—Hoshangabad, Sept. 14, 1911 (7. B. Fletcher).
Ind. Mus. coll. Also in author’s coll.

Indatettix callosus, sp. nov.

Body above very little rugose, pale, disc ornate with two
black spots, and variegated with fuscous, legs pale, fasciate with
fuscous. Head distinctly exserted; vertex and upper part of the
eyes elevated higher than the dorsum; vertex nob produced,
strongly narrower than one of the eyes, narrowed forward ; anten-
nae inserted below the eyes; paired ocelli placed between the
lower third of the eves; frontal costa slightly prominent, little
arcuate between the antennae, and depressed above between the
eyes. Pronotum somewhat wide between the shoulders ; poste-
riorly subulate much surpassing the hind femoral apices; dorsum
little rugose and callose ; median carina little cristulate forward
between the sulci, between the shoulders and backward strongly
undalate, and nodulose on base of process; lateral carinae toward
the apex bearing small serrulate lobes; hind process white and
black maculate ; middle femoral margins undulate-sublobate; tibial
margins subdilated toward the base; posterior angles of the lateral
lobes of pronotum little expanded, apices obtusely-rounded; the
three pulvilli of the first joint of the hind tarsi spinose, the third
barely longer than the second.

Entire length of female 13'4 mm. ; pronotum 11°6 mm.; hind
femora 5 mm,

Habitat.—Darjiling Dist., Singla, 1500 ft., May 1913 (Lord

Carmichael’s coll.).

Indatettix crassipes, Hancock.

Euparaleltix crassipes, Hanc., Mem. Dept. Agric. India, pp.
153, 157, 1912, .
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; Habitat,—Siripur,, N. Bengal, Sept 27, 1910; Madhupur,
Bengal, Oct. 14, 1913 (C. Paiva); Kaladhungi, Naini Tal Dist.,
Unit Prov. Agra and Oudh, May 4, 1913 (R. Hodgart); Bhim
Tal, 4500 ft., Kumaon, Sept. 27, 1907; Damukdia, Bengal,
June 7, 1908 Rajmahal, Bengal, July 6, 1909 (N. Annandale);
Sicktan, Nepal, Nov. 13, 190o8; Ghumti, Darjiling Dist. (F. H.
Gravely) ; Pusa, Bihar (7. B. Fleicher). Indian Mus. coll. Also:
Bankipur and Muzafferpur. Author’s call

Indatettix crassipes, var 4. ajf.

Habitat.—Chapra, Bihar (Mackenzic); Pusa, Bihar, July 6,
1911 (T. B. Fletcher). From Hanc. coll. in the Ind, Mus. coll.
This variety often bears a longitudinal fascia on the pronotum.

Indatettix crassipes var. B. hybridus, nov.

Habitat.—Dibrugarh, N.-E. Assam, Abor Exp., Nov. II,

1911 ; Madhupur, Bengal, Oct. 16, 1909 (C. Paiva); Sukhwani,
Nepal, Nov. 15, 1go8. Ind. Mus. coll.

Indatettix crassipes var. C. bengalensis, Hanc.

Hanc., Mem. Dept. Agric. India, pp. 155, 150, 1912.
Habitat.—Bengal.

BATRACHIDINAE.
Genus Saussurella, Bolivar.
Saussurella indica, Hancock.

Mem. Dept. Agric. India, iv, pp. 156, 157, 1012.
Habitat.—Lebong, India. Author’s coll,

Saussurella curticornu, Hancock.

Mem Dept. Agric. India, iv, pp. 158, 159, 1912.
Habitat.— ?. Ind. Mus. coll. Bihar, Pusa. Author’s coll.

Saussurella decurva, Brunner.
Habitat.—Dejoo, North Lakhimpur, base of hills, Upper
Assam, June 29, 1g1o (H. Stevens); Kawkareik to third camp,
Ambherst Dist,, Lower Burma, Nov.-Jan. 21, 1011 (F. H. Gravely).
Ind. Mus. coll.
Length of pronotum of male 1 mm.; female 196 mm.

Saussurella brunneri, Hancock.

Hanc., Mem. Dept. Agric. India, iv, p. 156, 1912; Saussit-
rella cormuta, Brunn,, Ann. Mus. Genova, xxxiii, p. 113, pl. 5,
fig. 45, 1893.

This species was referred by Brunner to
but as I have previously pointed out, /. ¢., P- 15
it is distinct.

S. cornuta, de Haan,
6, foot note, that
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The pronotum of male I3'mm.; female 16 mm.

[Vor. XI,

Habitat.—Sibsagar, N. E. Assam. Indian Mus. coll.

Identifications of Indian

Specimens in the Museum.

Kirby's identification.

Hancock's identification.

= ol

Coptotettix latifrons, Brunner.

" LA
Ergatettix tarsalis, Kirby,

i '
Systolederus cinereus, Brunn.
4

’
Euparatettix interruptus, Brann.

= "
Hedotettix gracilis, de Haan.

" '

Hybotettix, sp.
Apterotettix obtusus, Hanc.
Acantholabus cunecatus, Hanc.
Euparatettix personatus, Bol.

var. longicornis, Krby.

Coptotettix acuteterminatus, Brunn.
Mazarredia lugubris; sp. n,
Criotettix obscurus, Krby. (Type).

(on label) Eugavialidium hastatum, Kb.
(Type) (in F.B.L. E. hastulatum,

Kb.).
Scelimena producta (Serv. )

Scelimena gavialis, Ssr.
Criotettix exsertus, Bol.
Ergatettix tarsalis, Kby. (n. g, & sp.)

Euparatettix personatus, Bol.

" "

Vs ‘)
Hedotettix gracilis, de Haan.

Mazarredia ghumtiana, Hanc. (Type).
Hyboella obesa, Hane,

Indatettix interruptus, Brunn.
Indatettix parvus, Hanc,

Indatettix nodulosus, Hanc.

Indatettix interruptus, Brunn.
Bolotettix lobatus, Hanc.

| Indatettix interruptus, Brunn,

| Indatettix parvus, Hanc.
Hedotettix costatus, Hanc.
Euparatettix corpulentus, Hanc.
F.uparaleuix variabilis, Bol.

Xistrella dromadaria, Bol,
| Scelimena harpago, Serv.
Thoradonta spiculoba, Hane.

\1 Criotettix rugosus, Bol.

Acrydium polypictum, Hanc.
| Mazarredia §ﬁumliann, Hanc. (7 larva).
| Bolotettix lobatus, Hanc.
| Criotettix spinolobus, Hanc.
| Tettitelum hastatum, Hanc. (Type.

Fugavialidium  multidentatum, — Hane,
(Typel.
| Scelimena spinata, Hanc. (Type).
Criotettix annandalei, Hanc. (Type).
Indatettix parvus, Hanc. ,
} Indatettix nodulosus, Hanc,
Indatettix crassipes hybridus, Harc.
Kupartettix personatus, Bol. $
Indatettix interruptus, Brunn,
Euparatettix corpulentus, Hanc,
| Indatettix interruptus, Brunn,
Euparatettix tenuis, Hanc.
| Euparatettix variabilis, Bol.
| Euparatettix personatus, Bol.
“ & burmanicus,
Hanc.

Indatettix crassipes, Hane,
Hedotettix attenuatus, Hanc.
Indatettix erassipes hybridus, Hanc.

| Indatettix nodulesus, Hane,
Indatettix parvus, Hane.

| Acrydium vatiegatum, Bol,
Euparatettix vanabilis, Bol.
Euparatettix corpulentus, Hanc.
Indatettix crassipes, Hanc,

| Hedotettix costatus, Hanc.
Hedotettix attenuatus, Hanc.
Coptotettix artolobus, Hane. (Type).
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» SPECIES FROM OUTSIDE THE INDIAN EMPIRE IN
THE INDIAN MUSEUM. ‘

ﬁiscotettix belzebuth, Serville.

Habitat. —Kuching, Sarawak, Borneo, June 27, 1910 (Beebe).

Tripetalocera ferruginea, Westwood.

Habitat.--Kuching, Sarawak, Borneo, June 27, 1910 (Beebe).

Dasyleurotetﬁx curriei, Rehn.
S. Africa.
Genus Hexocera, nov.

Allied to Ewugavialidiwm, Hancock. Pronotum ornate with
Face slightly oblique ; frontal costa obsolete
or nearly so above the paired ocelli, protuberant between the
antennae and salcate; antennae long slender filiform, inserted
far below the eves; eves globose, slightly sessile ; vertex wider
than one of the eyes, on either side little elevated or subacute
terminated, not higher than the eyes Pronotum anteriorly trun-
\ oulders, the humeral angles
produced in a spine on each side; median carina of pronofum
often bigibbose or obtuse spined behind the shoulders ; posterior
angles of the lateral lobes of the pronotum laminate outsvards,
and produced in a sharp spine, at the lateral margin in front
produced on each side in a spiniform tubercle; hind process
lengthily produced backward bevond the hind femoral apices.
Elytra acuminate backward toward the apices, wings perfectly
explicate, and extended backward nearly to the apex of the pro-
notal process. Anterior and middle femora narrow, and strongly
elongate, margins not compressed, but often subtuberculate ; pos-
terior femora elongate, inferior margin obtuse dentate ; hind tibiae
and first article of the posterior tarsi marginate, entire. Type
Acridium (Tetrix) hexodon, de Haan.

Hexocera sexspicata, sp.nov.

Near H. hwxodon,de Haan. Body minutely punctate, coloured
ferrugineous-fuscous, hind femora obscurely marked with alternating
light and fuscous bars. Vertex wider than one of the eyes, concave
forward, frontal carinulae rounded, abruptly terminated at the
sides, and slightly elevated nearly as high as tl_1e eyes; €yes
prominent, strongly globose, subsessile: paired ocelli placed on '1
line with the lower margin of the eyes; antennae long and very
thin, articles strongly elongate, inserted far below the eyes; fron-
tal costa strongly protuberant between the antennae, §ulcatc,
depressed and thin near the vertex above the paired ocelli. Pro-
notum truncate anteriorly, dorsum inequal, concave hetween t}le
shoulders: median carina obliterated near the front border, unigib-
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bulate forward before the shoulders, and behind the shouldere
elevated in the form of a dull conical spine or gibbosity, black at
the apex; dorsum depressed just behind the spine; humeral
angles broadly elevated, crenulate, and strongly produced on each
side in an acute spine, directed obliquely upwards: hefore the
shoulders appears a small tubercle on each side on the Jateral
carinae; dorsum above the elyfral apices on each side bearing
an obtuse rounded node, and farther backward the base of the

rocess provided with two elongate nodes nearly joining in front,
and fossulate between them; hind process lengthily produced and
smooth above; latéral lobes of pronotum on each side in front
below the eves outwardly produced in a subspine, longer than a
tubercle; posterior angles of the lateral lobes outwardly laminate
and produced in a single transverse strong spine on each side, little
curvate forward toward the apex; elytra externally 1M presso-punc-
tate, elongate, widest near the middle, rounded below or acumi-
nate toward the apices; wings extended backward nearly to the
apex of the bind process; aunterior femora strongly elongate, mar-
gins entire or subundulate above; middle femoral margins above
subtrilobate, below nearly bituberculate ; posterior femoral carinae
above thinly compressed bearing two minute tubercles, below den-
fate; hind tibiae mutilated in the type.

Entire length of male 20'7 mm.: pronotum 19°8 mm.; post.
femora 6 mm.; antennae 7 5 mm.

Habitat.—Sandakan, N. Borneo (Pryer). Ind. Mus. coll.

The type of de Haan’s species hexodon is from Sakoenbang,
Sumatra, and this species is closely allied to hexodon. The spined
shoulders are more pronounced than in dentifer, Bolivar.

The type specimen bears a label on which is written ‘‘ Sceli-
mena hexodon, De Haan,”” and appears to be in Saussure’s hand-
writing.

Genus Eugavialidium, Hancock.
Eugavialidium chinensis, sp. nov.

Body greyish, light and fusco-maculate. Vertex wider than
one of the eyes, on either side dentate, but not elevated above the
eyes; dorsum of the pronotum strongly rugose, reticulate, depla-
nate, depressed and fossulate behin the shoulders; median
carina multi interrupted, gibbulate forward between the sulei and
just back of the shoulders, at the front margin produced over the
occiput in a tubercle; humeral angles armed with an obtuse,
slightly produced tubercle on each side; front margin of pronotum
on each side of the lateral lobes bearing a small subacute denticle ;
posterior angles of the lateral lobes produced in an uncinate spine
on each side, which is rather slender; hind process more or less
maculate above, very strongly produced, much longer than the
apices of the outstretched hind tibiae, subulate, and toward the
apex cylindrical, and rugose; wings fully explicate, pellucid, reach-
ing nearly to the pronotal apex; anterior femora compressed,

b
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elongate, margins above distinctly lobate, toward the base acute
lobate, below bidentate; middle femoral margins above trilobate,
below strongly bidentate; hind femora elongate bearing a large very
obtuse lobe at the middle, and two acute denticles backward before
the antegenicular lobe; below armed with very small tubercles;
hind tibiae marked with black and white, black at the base and
with two black annulations on the shaft, the margins very moder-
ately expanded and armed with small spines; first joint of the
posterior tarsi very slightly expanded.

Entire length of male and female 26-29 mm. ; pronotum 25-28
mm. ; posterior femora 7'5-8'5 mm.

Habitat.— Phuc Son, Annam (R. Rolle). Author’s coll.
Acrydium hancocki, Morse.
Habitat.— United States. Ind. Mus. coll.

Acrydium subulatum, Linn.

Habitat.—FEurope; Siberia. Ind. Mus. coll.

Acrydium depressum, Bris.
Habitat.—Europe (de Saussure). Ind. Mus. coll.

Acrydium variegatum, Bolivar, aff.
Habitat,—Kuching, Sarawak, Borneo ( Beebe); Tiberias,
Palestine (N. Annandale).
Acrydium polypictum, Hanc.
Habitat.—10 miles south of Kuching, Borneo. Ind.Mus. coll.

Nomotettix tartarus, Saussure.
Habitat.—Turkestan (Saussure). Ind. Mus. coll. : :
This is the species described as Tettix tartarus by Bolivar, in

Ann. Soc. Ent. Belg., xxxi, pp. 262, 263, 1887.

Nomotettix compressus, Morse.

Habitat.—Georgia, U.S. America. Ind. Mus. coll.

Paratettix singularis, Shiraki.
Habitat.—Japan. Ind. Mus. coll.

Paratettix meridionalis, Ramb.

Habitat.—Greece; Teneriffe : Europe. Ind. Mus. coll.
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Paratettix texanus, Hancock. % -
Habitat.—Texas, U.S.A. Ind. Mus. coll.
: Paratettix similis, Bol. V i
Habitat.—10 miles south of, Kuching, Sarawak, Borneo. Ind.
Mus. coll. &
; Paratettix toltecus, Saussure.
‘Habitat.—Mexico (Saussure). Ind. Mus. coll.
e
Euparatettix personatus, Bolivar, af.
Habitat. —Borneo. Ind. Mus. coll.
Telmatettix aztecus, Saussure.
Habitat.—Mexico (Saussure). TInd. Mus. coll.
Tettigidea prorsa, Scudder. N
Habitat. —Georgia, U.S.A. Ind, Mus. coll. p )d

Tettigidea lateralis, Say.
Habitat. —Texas, United States (Saussure). Ind. Mus. coll.

.Tettigidga parvipennis, form pennata, Morse.

Habitat. —Chicago, Ilinoi 8qg2 (Hancock) - "
Ind. Mus. coll, g0, Illinois, U7.S.A., Sept. 29, 1892 (

Tettigidea medialis, Hancock.
Habitat. —Georgia, U.S A, (Saussure). Ind. Mus. coll. -

Tettigidea mexicana, Sp. 1OV,

Near nigra, Morse. Vertex wider than one of the eyes, not
advanced beyvond the eyes, median carina small, the crown sub-
horizontal, or barely convex in profile, and with the vertex obtuse
angulate ; frontal costa advanced beyond the eyes nearly one-hall
their breadth, and convex, little sinuate at median ocellus, viewed
in front widely sulcate, and forked above the paired ocelli, and
little divergent forward = Pronotum tectiform, plain granulose
above, posteriorly cuneate reaching to the knees of the hind fe-
mora ; median carina of the pronotum compressed, elevated, little

arcuate before the shoulders, and little depressed between the \é‘

shoulders, the hind process little depressed toward the apex ;
posterior angles of the lateral lobes of the pronotum angulate, the
inferior murgins little outwardly deflexed; the superior .e\)'_lral
sinus right angulate and very shallow ; elytra very small, elliptical,

e

R

e e



e~

1915.] J. L. HANCOCK : Indian Tetriginae (Acrydiinae).

137
Bearing a subapical white mark ; wings wanting ; colour reddish
brown, hind femora ferrugineous.

Entire length of female 12 mm, ; pronotum 10 mm.; posterior
femora 7 mm.

Habitat —Orizaba, Sumuhran, Mexico (Saussire).
coll.

Ind. Mus.
The printed name ** Teftigidea polymorpha, Burm." is on the
label attached to this specimen, probably placed by Saussure.




EXPLANATION OF PLATE XIV.

Lateral lobes of the pronotum in Criofettix. Line indicates lengih
of pronotum.

Frc. 1. Criotettix montanus, Hanc.
.. 2. Criofeliix rugosus, Bol,
o+ 3. Criotettix aequalis, Hanc.
.. 4. Criotettix dohertyi, sp. nov
5. Criotettix pallidus, sp. nov.
6. Criotettix annandalei, sp. nov.
w 7. Criolettix maximus, Hanc.
. 8. Criotettix grandis, Hanc, '
s 9. Criotettix gravelyi, sp. nov.
.. 10. Criotettix flavopictus, Bol.
11. Criotettix exirenius, Hanc.
.. 12 Criotettix orvientalis, Hanc.
, 13. Criotettix spinilobus, Hanc.
14. Criolettix tricarinatus, Bol.
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MISCELLANEA.

INSECTS.

Additional Mallophaga from the Indian Museum
(Calcutta). .

In addition to a large collection of Mallophaga from birds of
India and S. Asia generally, received from the Indian Museum,
and recently reported on by Kellogg and Paine (Rec. Ind. Mus.
Vol. X, pp. 217-243, 1914), we have received a small sending com-
posed of the species noted in this paper. Although no new species
are included in this collection, the new host and locality records
are worth recording.

- Docophorus rostratus, Nitzsch. Juvenile specimens from Scops
sp. (taken at sea, off Aden).
*  Docophorus gonorkynchus, Nitzsch. Specimens taken from

Milvus melanotis (Kurseong, E. Himalayas). s
Nirmus rufus, Nitzsch. Specimens from the Brahmini Kite

Haliaster indicus (Calcutta).
Lipeurus longus, Piaget. Specimens from the pheasant Zra-

gopan satyra (Zool. Gardens, Calcutta). :
Lipeurus antilogus, Nitzsch. Males and females of this well-
marked and interesting parasite of the bustards from Houbara
(Otis) macqueeni (in captivity, Lahore, Punjab, and also wild,
Bhawalnagar, Punjab).
Goniodes bicuspidatus, Piaget. Males and females from the
pheasant Tragopan satyra (Zool. Gardens, Calcutta).
Colpocephalum flavescens, Nitzsch. Specimens from the Brah-
mini Kite Haliaster indicus (Calcutta).
Colpocephalum subpachygaster, Piaget. Specimens from Scops

sp. «(at sea, off Aden).
Colpocephalum miandrium, Kellogg. Specimens [rom the

African Brown Crane Balearica pavonica (in captivity, Calcutta).

This species was originally described from specimens taken from a
crane of the same genus collected by Sjostedt’s Kilimanjaro Meru
Expedition in E. Africa in 1907.
Menopon gonophacum, Nitzsch. Sp
Corvus corax (Zool. Gardens, Calcutta,
Nepal). . -
Menopon nigrum, Kellogg and Paine, Specimens from Corvus
splendens (Calcutta). This species was described i1 IQIT frqm
specimens taken from the White-Necked Raven Corvultwr albicollis,
shot at Oshogbo, Southern Nigeria, by J. J. Simpson. The species,

ecimens from the Raven
recently received from
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though closely related to others of the genus found on crows and
ravens, is a well-marked one. 3 x
Nitzschia minor, Kellogg and Paine. Specimens taken from the
Swift Cypselus affinis (Calcutta). The species was described in 1014
from specimens from the same host taken in the same locality and
included in the earlier sending from the Indian Museum.
Laemobothriwm titan, Piaget. Male, female and young speci-
mens from a Baza, Baza jerdon: (Kurseong, E. Himalayas). *

V. L. KELLOGG and S. NAKAYAMA,
Stanford University, California.

REPTILES.

An abnormal specimen of Naia bungarus, Schleg.

Dr. Boulenger in the ‘° Fauna’' volume on ¢ Reptilia T
Batrachia’’ shows a rhomboidal shield, in between the occipitals
anteriorly in fig. 114 on page 390, but in the description he says
that the parietals are followed by a pair of large shields (occipi-
tals), no mention being made of this shield.

Major Wall has also in his book on the “ Poisonons Snakes of.
India and how to recognize them ' (1913) shown the parictals

followed by a pair of large occipitals; and he says that these

(occipitals) are in contact with one another tllrougl}opt. i
Sir J. Fayrer, K C.S.I., in the * ’l‘hanatop.hl_dla of India "’
does not show any shield in befween the occipifals which are
shown in contact throughout. In some specimens examined the
condition is exactly as shown by Wall or Fayrer, but in the singular
specimen about which this note has been written the condition is
exactly as shown in fig. 114, on page 390 of the ‘“ Fauna” volume.

BaiNnr PArsHaD, B.Sc.,

Governmeni College, ) Alfred Patiala Rescarch Student
Lahore. ) Zoological Laboratory.
BATRACHIA.
A South Indian Flying Frog: RHACOPHORUS MALABARICUS
(Jerdon).

(Extract from a letter). 1 have the honour to state that
I have collected a specimen of.a flying tree-frog near Sagar, a
place in the Malnad forest regions, or the‘ Western Ghats por-
tion, of Mysore Province, some twenty miles from the famous
Gersoppa Falls. I happened to catch it in this way. I was
collecting and photographing natural science specimens in the
locality for my College. As I approached a big tree with my
camera, my attention was suddenly drawn by a rustling noise
in the leaves above _and, as.l looked up, I found a beauti-
fully coloured little animal having all the appearance of a small
bird, falling from the top of the tree in a slam‘;mg direction. Its
flight was curious, inasmuch as it did not flap its wings '’. All

L 7
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the same, a sort of a whir was audible as it flew slantingly. It
alighted on the ground a good distance from the tree it darted from.
It is a pity I failed to measure the distance travelled by the animal.
It may, I think, be somewhere between thirty to forty yards. My
attendant happening to be close to where the creature, alighted ran
and caught it by throwing his cloth over it. When I went to see
what it was, I found to my intense surprise and delight that it
was not a bird, but a gaily coloured flying tree-frog.

Its upper side was coloured a beautiful grass-green, the webs
bright red, and its underside a bright yellow. It possessed well-
developed adhesive discs at the ends of its fingers and toes with
which it could attach itself to any surface easily. 1t could with
ease attach itself to the wet slippery sides of the glass bottle in
which I carried it home. It was crouching in the bottle in such
a way that it looked a lump of dull green. When among the green
leaves, it could, I think, escape detection most efficiently. The
brilliancy of its colour was to be seen only during its flight and
might serve for purposes of recognition by others of its kind. I
already mentioned that a kind of whir was audible during its
flight. This whir and the sudden flash of colour as it darted from
the tree brings to my mind certain grasshoppers with criptic
colouring which make a sort of sound as they leap and take short-
flights and at the same time display their brilliantly coloured
nether garments of inner wings—a sort of warning to the effect
that * danger is near ; follow my lead.” :

I filled the bottle three-fourths with water, but the frog did
not much tolerate the water. It climbed as high as it could up the
sides of the bottle and avoided the water. Evidently it did not
live in water. Its home aud even nesting place probably were
always the tree-tops, like those of some of its relatives.

Colouration.

. Upper portion of the body, bright grass-green (dull steel-blue
in spirit), obscurely dark dotted all over. TFinely tuberculated,
almost smooth, except at the sides of the upper jaw which are a
bit coarser in granulation. .
Underside golden yellow ; granular a little from the arm pits
downwards. Underside of the thighs interspersed with bigger
granules, Two streaks of dull yellow at the sides speckled .all
over with dark brown spots and tinged with red, ppper portion
of the arms, the legs, and the last digits of the limbs coloured
green like the upper portion of the body. The underside of thccle
legs yellow. The upper arms are coloured yellow! but bear a e
streak on the side towards the body. The undersides of the thighs
are coloured yellow and bear a reddish blotch \\'plcp mc:reas‘es in
redness towards the knee joint, the redness continuing hgh.t.i on
the inner unexposed side of the leg towards the calf whic 1ls
mainly yellow in colour. Web between Ist and 2nd ﬁnger, ye(i
low ; between 2nd and 3rd finger, yellow towards thea distal end
only, but the rest bright red; between 3rd and 4th finger, te
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throughout, except a little at the two corners near the discs. The fﬁ,-o‘i' g
»“ )

web extends only a little beyond half way between the st and
2nd finger in each hand, but right up to the discs between the
other fingers.

M easurement of the specimen (in spivit).

Length of the body, 5 .» 3% inches.
% ,, hand eE a2 W g
ke : 5 ‘s

Area of expanded fore web about } sq.‘i.nc ]
LE) 1 hind " I%‘ sq. inch.
Total area of the four webs about 3} sq. inches.

I wish to express my thanks to my student, Mr. H. Channa-
payya for the help he gave me, and to Mr. N. P. Muniswami

- Naidu, Drawing-master, Teachers’ College, Saidapet, for the ex-

cellent coloured sketch of the frog he has made.

M. O. PARTHASARATHY AYVANGAR,
Teachers’ College, Saidapet, Madras.
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VL. CONTRIBUTIONS TO A KNOWLEDGE

OF THE TERRESTRIAL ISOPODA
OF INDIA.

PART I.—ON A COLLECTION FROM THE MADRAS
PROVINCE AND SOUTHERN INDIA.

By WarteEr E. CorLINGE, M.Sc., F.L.S., F.E.S.
(Plates IV—XII.)

The majority of the species here described were collected by
Dr. Annandale and Mr. S. W. Kemp in the Ganjam district in the
north-eastern corner of the Madras Presidency. Unfortunately in
@ number of instances there are only single or imperfect specimens,
these are not described. I have reluctantly been compelled to
establish two new genera, viz. Ennurensis for an interesting species
collected at Ennur, near Madras, and also at Mandapam, Southern
India; and® Hemiporcellio for two new species allied to both
Porcellio, Latreille, and Porcellionides, Miers. Of the remaiqder
there is a new species of Arkina, Budde-Lund, one each of Plnlqs-
cia, Latreille, Periscyphis, Gerst., and three new species of Cubaris,
Brandt. The complete list is as follows : —

Ennurensis hispidus, gen. et sp.nov.
Philoscia tenuissima, n. sp.
Porcellio sp.
Hemiporcellio carinatus, gen. et sp. nov.
b hispidus, n. sp.
Arhina barkulensis, n. sp.
Penscyﬁ/us.gigas, 1. Sp.
Cubaris solidulus, n. sp.
s macrum, 1. sp.
5y granulalus, n. sp.

Ennurensis hispidus, gen. et sp.nov.
(Plate iv, figs. 1-10.)

L “\

Body oblong oval, convex, covered with small setac. Cephalon
(figs. 1T and 2) convex, fairly long, almost smooth excepting fQY
numerous fine setae; lateral lobes small, no median lobe or defi-
nite anterior margin; epistoma convex, smooth and setaceous,
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Eyes large, dorso-lateral. Antennulae smgall, 3-jointed. Antennae
(fig. 3), first four joints short, fifth joint long, 2nd-4th character-
ised by deep groove on their inner border; flagellum 2-jointed
proximal joint slightly longer than the distal one. First maxillae
(fig. 4), the outer lobe terminates in four stout, slightly incurved
spines and seven-smaller finer ones, inner lobe thin and spoon-
shaped terminally, proximally thickened. Second maxillae (fig. 5)
thin, plate-like, bilobed distally and setaceous. Segments of the
mesosome convex and almost sub-equal, the lateral plates well
developed on the 1st segment, but small on the remaining ones
the posterior angles of segments 1-4 produced backwardly, over-
lapping the succeeding segments. Maxillipedes (fig. 6) with ’elong-
ated palps, outer one terminating in outer multispinous process and
two inner spines, inner palp with single spine. Thoracic append-
ages (fig. 7) rather short, fringed on the inner side with few stout
spines, claws long. Uropoda (figs. 8 and g) extending beyond the
telson, basal plate convex both sides with lateral expansions
dorsally there is a lateral process with which the cndopodifé
articulates; exopodite and endopodite small and almost sub-equal
in length, setose and each terminating in a fine spine. Telson
(fig. 10} small, sub-equal with basal plates of uropoda, triangular
with antero-lateral portions extended, depressed in the median
line, apex sub-acute. Length 7 mm. Colour (in alcohol) very vari-
able, somé a creamy white with posterior margins and lateral
plates of all segments a fuscous-brown, others alight brown with
darker markings laterally and in the median line.

Habitat —FEnnur, nr. Madras, under stones on sand, 19-X-13
No. 8671/10; Mandapam, Pamben Passage, S. India, No. 8605/10:
““In both cases the specimens were on bare sand close to the sea-
shore ™, (N. Annandale.) :

T'ype.~1In the collection of the Indian Museum.

This interesting species will, I believe, be found to have a
wide distribution in India. The form of the head, antennae, telson
and uropoda at once separate it from any other genus I know of ’
while there are a number of minor, but pronounced characters in
the mouth parts. 1In colour it is exceedingly variable, particularly
so in specimens under 7 mm. in length. To those who attach any
great importance to the mouth parts, the form of the inner lobe of
the st maxilla should prove of interest,

Porcellio sp.

Habitat —Marikuppam, S. India, 2500 feet, 21-x-10, No. 8588.
(R. Hodgart.) /

Two examples, both without their antennac or uropoda, I am
referring to the genus Porcellio. In colour they are a deep blgckish-
brown, with the posterior angles of the lateral plates of the
mesosomatic segments a yellowish-brown, The head and all the
segments Bf the body are richly tuberculated. The lateral and
median lobes of the head are well-developed, epistoma convex.
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o -
Philoscia tenuissima, n. sp.

(Plate v, figs. 1-10.)

Body oblong oval, slightly convex, lateral plates of mesosome
but slightly expanded; metasome abruptly narrower than meso-
some. Cephalon (figs. T and 2) coavex “above, slightly rounded in
front, medium and lateral lobes absent; frontal margin ill-defined
and bent downward laterally; epistoma flattened with transverse
ridge. Eyes prominent, dorso-lateral, ocelli large. Antennulae
small, 3-jointed, basal joint large. Antennae (fig. 3) long and
slender, the distal joint being the longest; flagellum 3-jointed,
with deep groove on the anterior border, terminating in long
spinous style, setaceons, First maxillae (fig. 4), outer lobe termi-
nates in three stout, curved spines and five smaller inner ones;
inner lobe terminates in two setaceous spines. Second m.axil.lae
(fig. 5) thin, plate-like, bilobed distally, inner division terminating
in fairly long setae. Segments of the mesosome almost subefllfal.-
posterior angle of lateral plates not produced backwatds: l\!axlll_l-
pedes (fig. 6) with elongated palps, outer one terminating 1in
multispinous process and a single long spine; inner palp somewhat
f:one-shaped, sunken at the apex, with tooth-like spine on the
inner border and a long pointed one arising from the base of the
concavity, and four small tooth-like spines on the outer border.
Thoracic appendages (fig. 7) comparatively short, setaceous, 5th
joint and claw elongated, 4th joint with two spines on the inner
border with obtuse plumose apices. Uropoda (figs. 8 and 9)
extending beyond the telson, basal plate small with deep groove on
the under side which also extends along the inner border of.the
exopodite, the endopodite is also grooved on its ventral side.
Telson (fig. 10) short and broad, produced to a blunt point in the
median line posteriorly. ILength 65 mm. Colour (in aleohol)
horny-brown with light greyish markings. 5

Habitat.—Museum compound, Madras (town). No, 8668/10.
(N. Annandale.)

T'ype.—~In the collection of the Indian Museum.

Hemiporcellio carinatus, gen. et sp. nov.
(Plate vi, figs. 1-10.)

Body (fig. 1) oblong oval, flattened, with i{regular t.uberculu:
tions, and tooth-like tubercles on the posterior margin of th)L
metosomatic segments; metasome narrower than me.\sosome.l bL:
phalon (figs. 2 and 3) narrow, tuberculated, setose, lalcraldo es
cup-shaped, median lobe formed by a dipping f_orward :md_ owu‘-
ward of the anterior margin which is continuous; ep:stomla
convex with numerous small setae. Fyes large, sul.)-late.rs;}.
Antennulae very small. Antennae (fig. 4) elongated, wntl} .wew:
marked carination on the dorsal side of 3rd, 4th and 5th 10;}}2
flagellum 2-jointed, the proximal joint being the longer. Fust
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macxillae (fig. 5), outer palp terminating in*four stout curved spine%
and four smaller ones with bifid terminations, inner lobe with short
blunt spine on the outer side and two setaceous spines on the
inner side. Second maxillae (fig. 6) thin, plate-like, bilobed, inner
lobe setaceous. The segments of the mesosome somewhat de-
pressed, lateral plates small, slightly deflected outwards, the
posterior angle of 5-7 produced backwardly, as also those of.the
three last metasomatic segments, - Maxillipedes (fig. 7), outer palp
with multispinous process on the outer side and three long spines
internal to this, the inner palp has two spines and four small
tooth-like procasses on the margins. Thoracic appendages (fig. 8)
fr{nged with stout spines on the inner side of the three distal
jomnts. Uropoda (fig. 9) extending beyond the telson. basal plate
with lateral extensions dorsally and ventrally, with the former
the slightly curved endopodite articulates, the exopodite which'is
cuniform articulates at the base of the basal plate. Exopodite
nearly twice the length of the basal plate, and of the endopodite,
both covered with fine setae. Telson (fig. 10) short, not extend-
ing beyond the basal plates of the uropoda, triangular, apex sub-
acute. TLength 7°5 mm. Colour (in alcohol) greyish-brown, cepha-

lon and metasome usually darker, lateral plates of mesosome !

with dark patch uniformly a blackish-brown, very variable.

Habitat,—Under stones and dead water weeds at edge of
Chilka Lake, Rambha, Ganjam, Madras Pres., 27-xii-13, No.
8692/1o. *‘ Apparently an amphibious species”’. (N. Annandale.)

Type.~In the collection of the Indian Museum. °

This species is closely allied to Porcellio immsi, Clige.,! which
latter must now bé referred to the genus Hemiporcellio ; it differs,
bowever, from immsi in the form of the antennae, in the anterior
margin of the cephalon, which is continuous, and in the form of
the uropoda, )

The colour is exceedingly variable, Examples measuring 5°5
and 6 mm. invariably have the first three and last mesosomatic
segments a reddish-brown colour and the whole of the metasome
a deep blackish-brown. Similar variations obtain in H. immsi
judging from an immature specimen.

Hemiporcellio hispidus, n. sp.
(Plate vii, figs. 1-9.)

Body oblong-oval, flattened, tuberculated and covered with
fine setae ; metasome narrower than the mesosome. Cephalon
(figs. 1 and 2) small, tuberculated, lateral lobes slightly cup-shaped,
median lobe absent, anterior margin distinct and continuous,
epistoma convex and covered with stellate setae. Eyes small,
sub-dorsal, Antennulae small, 3-jointed, basal joint prominent.
Antennae (fig. 3) elongated, with well-marked carination on the

a

L Ann. Mag. Nat, Hist. 1914, s. 8, vol. xiv, p. 207, pl. ix.



——ran

1915.] W. E. CorLiNGE : Indian Terrvestrial Isopoda. 147

3rd, 4th and 5th joints 3 flagellum 2-jointed, the distal joint being
the longer. First maxillae (fig. 4), outer lobe terminates in three
long and one short stout spine on the outer side, on the inner side
are four smaller ones and two fine spines; the inner lobe termi-
nates in two setaceous spines. The lateral plates of the mesoso-
matic segments are small and slightly overlap one another,
posterior angle slightly produced. Maxillipedes (fig. 5), outer palp
with multispinous process on the outer side and three spines
internal to this, inner palp has a single spine and three tooth-like
marginal processes. Thoracic appendages (fig. 6) short, with the
Ist and 2nd joints grooved on their outer side, the three terminal
joints are fringed with stout spines with trifid terthinations. The
whole of the appendages are covered with fine hairike setae.
Uropoda (figs. 7 and 8) extending beyond the telson and covered
with fine setae, basal plate with lateral extensions, exopodite
cuniform and grooved on the outer side, endopodite triangular in
section, Telson (fig. g) short, extending beyond the basal plates of
the uropoda, triangular, apex sub-acute. Length 5 mm. Colour
(in alcohol) greenish-grey with few irregular blackish blotches.

Habitat.—Satpara, Lake Chilka, Orissa, 17-ix-13, No. 8635/10.
““ A terrestrial species”. (N. Annandale).

Type.—In the collection of the Indian Museum.

Arhina barkulensis, n. sp.
(Plate viii, figs. 1-10.)

Body oblong-oval, strongly convex, surface shiny, minu‘tely
punctate. Cephalon (figs. T and 2) covered with minute raised
tubercles, lateral lobes well developed, median lobe small, epistoma
slightly raised in median line, concave laterally with transverse
ridge above the antennules, Eyes large, sub-lateral. Antennulae
(fig. 3) 3-jointed, the terminal joint having a number of bristle-
like setae at the apex and side. Antennae (fig. 4) characterised
by the shortness of the three first joints, 3rd and 4th joints together
equal in length to the 5th which is as long as the flagellum, the
three joints of which are almost sub-equal; terminal stylet slender ;
whole of the appendage covered with short setae, those on the
flagellum rather longer. First maxillae (fig. 5), the outer lobe
is very solid and terminates in eight stout spines; the inner lobe
is scroll-like, the inner border partly overlapping the flat outer
portion, terminally there are two long setaceous spines. Second
maxillae (fig. 6) a thin bilobed plate terminating in an inner dense
tuft of setac and an outer tuft. The segments of the mesosomc
almost sub-equal, posterior margins of 1-4 almost straight, lateral
angles rounded, of 5-7 slightly produced backward, sub-acute.
Lateral plates of metasomatic segments greatly prolonged back-
wards (fig. 10). Maxillipedes (fig. 7), the outer palp terminates
in a strong spine with two tufts of setae, at the base of t.hlS are
two further tufts arising from a slight eminence, and @ third pair
still more inwardly ; there are no spines on the inner palp, which
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is fringed with short setae. Thoracic appendages (fig. 8) sto
and comparatively short, first joints almost equal in length to the
next three, stout claw with lateral spines; the 3rd, 4th and 5th
joints have on their inner side a dense mass of long setae with
paired stouter spines on the outer side of the 2nd, 3rd and 4th
and on the inner side of the 5th joints. Uropoda (fig. 9)'extending
beyond the telson; basal eplate sparsely covered with setae. there
is a short, blunt spine on the outer side and a raised [;orfion
extending across the proximal end to the inner side, beneath which
the endopodite articulates ; exopodite somewhat conical in shape
more globose on the inner side, endopodite slender, termiuating'
in two long setae. Telson (fig. 10) triangular, flat, sides straight
apex sub-acute. Length r1'5 mm. Colour (in alcohol) greenish.
brown with yellow flecks on the head and mesosomatic segments.

Habitat.—Under stones at edge of lake, Barkul, Lake Chilka.
Orissa, 22-vii-r3, No. 8670/10. ‘* Apparently an amphibious
species’’. (N. Annandale.)

Type.—In the collection of the Indian Museum,

The genus Arhina was constituted by Budde-Tund (Rey.
Crust. Isop. Terr., 1904, p. 44) for a species, A. porcellioides, found
““in a warchouse at Copenhagen, perhaps imported from FKast
India.”” The genus is placed by Budde-Lund under the sub-family
Spherillioninae, which includes Pseudophiloscia, Suarezia, Scleyop-
actes, Sunniva, Saidjahus, Ambounia and Spherillo. Neither
Pseudophiloscia or Arhina are closely related to any of the above
mentioned genera, and whilst I differ strongly from Budde-I,und in
his views on classification, they would, in my opinion, have found g
more natural position in his Tribe Alloniscoidea, (op. cit., p. 37).

The form of the antennae, rst maxillae, maxillipedes and
uropoda clearly indicate the relationship of this species to Avjing
porcellioides. .
Periscyphis gigas, n. sp.

(Plate ix, figs. 1-10.)

Body (fig. 1) oblong oval, dorsal face strongly convex, sloping
downwards posteriorly, almost smooth. Cephalon (figs. 2 and
small with median depression, flanked laterally by the latera]
plates of the 1st segment of the mesosome, the anterior border of
which extends slightly beyond the cephalon ; lateral lobes well
developed, median lobe absent. V entrally there is a strong median
carination. Eyes prominent, sub-dorsal. Antennulae (fig. 4)
short and stout, 3-jointed. Mandibles (fig. 5), the outer cutting
edge has three blunt teeth and a blunt process oh the inner edgeb
beneath which is a tuft of setae. First maxillae (fig. 6), the outer
lobe terminates in four curved spines and five finer and straighter
ones on the inner sidefly Second maxillae (fig. 7) thin and plate-like -
the inner lobe terminates in a mass of setae, whilst the outer 1obe
is more robust and tooth-like. The segments of the mesosome
are strongly convex, excepting those of the 1st the lateral
plates are only slightly produced backwards. Maxillipedes (fig.
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$), inner lobe palp-like with setae on the inner side and two rows
across the dorsal face, the outer palp terminates in three multi-
spinous processes. Basally there is a raised portion studded
with numerous small setae. Thoracic appendages (fig. 9) robust
and fringed with numerous spines with trifid terminal portions
(fig. 9a) and smaller spines, 2nd appendages having on the apical
border of the fifth joint two with® obtuse plumose apices.
Uropoda (fig. 10), basal plate large, extending beyond the telson;
outer margin sub-crenate; exopodite articulating on the middle
inner border, endopodite slightly longer than the exopodite and
articulating at the top of the inner border of the basal plate.
Telson (fig. 1), dorsal face strongly convex, obtfisely triangular,
almost smooth. Length 205X 13 mm. Colour (in alcohol) horny-
brown with the lateral plates of the 1st, 5th and 6th mesosomatic
and the 3rd and 4th metasomatic segments yellow.

Habitat.—Ponmudi,Travancore, September, 1893, No. 8626/ 10.
(H.S. Ferguson.)

Type.—In the collection of the Indian Museuni,

This interesting species is, I believe, the Jargest yet described
of this genus. Unfortunately there were no antennae on either
of the two specimens. Owing to the strong convexity of the 1st
segment of the mesosome the dorsal surface of the head.is almost

vertically disposed.
Cubaris solidulus, n. sp.
4 (Plate x, figs. 1-12 )

~Body oblong oval, moderately convex, minutely punctate
with lateral rugosities. Cephalon (figs. T and 2) small with poste-
rior margin slightly raised, lateral lobes small, median lobe
absent, epistome flat. Eyes small, situated dorso-laterally.
Antennulae (fig. 3) small, 3-jointed, with numerous short setae
on the terminal joint. Aantennae (fig. 4) short, covered with fine
seétae, 2nd to 5th joints grooved on their inner side; ﬁage!lum
2-Jointed, the distal joint being a little over one and a half times
as long as the proximal one. First maxillae (fig. 5), outer lobe
terminates in four stout incurved spines and six smaller, almost
straight ones; inner lobe terminally rounded, with two setose
spines. Second maxillae (fig. 6) thin and plate-like, terminating
distally in two setaceous lobes, the inner of which is jointed.
Segments of the mesosome with posterior angles of 14 produced
backwards, overlapping the succeeding segments, fitting mto a
slight groove in_segments 2-3, segments 5-7 ahnpst straight. .
Segments 1 and 2 notched on their lower inner margins for secep-
tion of succeeding segments (figs. 7 and 8). Lateral plates of
nietasomatic segments 3-5 elongated. Maxillipedes (fig. 9), the
outer palp terminates in a multispinous proéess on the outer side,
with two small spines below it, internal to the large process are
two long fine spines, the inner palp possesses five tooth-like spines
and one larger one. Thoracic appendages (fig. 10) cor.zparatwely
short, setaceous, with few stout spines on the inner side of the



150 Records of the Indian Museum. [Vor. X.I,

three distal joints., Uropoda (fig. 11) not, extending beyond thg
telson, basal plate somewhat triangular, posterior margin almost
straight; exopodite small, situated on the inner lower border of
the basal plate, endopodite nearly twice as long, setaceous and
terminating in two long setae, situated at the top of the inner
margin of the basal plate. Telson (fig. 12) slightly longer than
broad, concave laterally,*posterior margin straight, anteriorly
with slight median depression. Lenghth 11 mm. Colour '(in
alcohol) horny-brown with greyish rugosities.

Habitat.—Oorgaum, Kolar District, S. India, zo-x-10, No.
8508/ 10.

Type—1In the collection of the Indian Muscum.

The rugosities on the mesosomatic segments are more dis-
tinct in some specimens than in others. The form of the
uropoda, antennae and telson serve to separate it from its allies,
and minor differences are also present in the mouth parts and
thoracic appendages.

Cubaris nacrum, n. sp.
(Plate xi, figs. 1-10.)

Body oblong oval, strongly convex, smooth and shiny. Cepha-
lon (figs. I and 2) small, with sloping anterior half, lateral lobes
very small, mediun lobe absent, epistome almost flat. Eyes small,
situated antero-dorsally. Antennulae (fig. 2) small, 3-jointed, with
numerous short, thick setae on the terminal joint. Antennae
(fig. 4) short, covered with fine setae, flagellum 2-jointed, distal
joint almost twice as long as the proximal one. First maxillae
(fig. 5), outer lobe terminates distally in four incurved spines and
five smaller almost straight omnes, short, simple, hair-like setae on
the outer margin; inner lobe terminally rounded, thir_l, and with
two setose spines, broader at the base. Second maxillae (fig 6)
thin and plate-like, terminating distally in a bi-lobed manner, the
inner lobe having a row of strong setae on theinner face. The
segments of the mesosome are strongly convex, with the lateral
plates not expanded excepting in the 1st mesosomatic segment.
Segments 1 and 2 notched on their lower inner margins for Tecep-
tion of succeeding segments. Lateral plates of metasomatic seg-
ments 3-5 greatly elongated. Maxillipedes (fig. 7), the outer palp
terminates in a multispinous process on the outer side and two
small spines inwardly, the inner palp possesses a single terminal
spine and two smaller ones on the outer border. Thoracic
appendages (fig. 8) comparatively short, §etaceods, the three distal
joints being fringed on the inner side with numerous stout spines,
Uropoda (fig. 10) not extending b_eyond .the telson, basal plate
triangular in shape, posterior margin pointed, outer half raised
above the flat, inner half ; exopodite very small, situated towards
the base of the raised outer half, endopodite large and situated at
top of the inner margin of the basal plate, but not extending
beyond it. Telson (fig. 9) slightly longer than broad, contracted

N
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laterally, posterior margin almost straight. Length 165 mm.
Colour (in alcohol) slaty-grey with lighter coloured lateral markings
on the mesosome. 1
Habitat —Under stones on hill near Rambha, Ganjam District.
No. 8690/10. (N. Annandale.)
Type.—In the collection of the Indian Museum. .

. The form of the uropoda at once serve to separate this species
from any other known form. Considerable variation was noticed
in the mouth parts. In alcohol it is a slaty-grey colour, but when
dry the specimens look like large pearls.

o

Cubaris granulatus, n. sp.
(Plate xii, figs. 1-11.)

Body oblong-oval, moderately convex, finely granulated with
few irregular rugosities on the cephalon. Cephalon (figs. 1 and 2)
small, anterior margin slightly raised, lateral lobes small, median
lobe absent, posterior margin distinct, irregularly rugose, epistome
with triangular convexity, deeply sunken around base of antennae.
Eyes moderately large, situated dorso-laterally. ‘Antennulae small,
3-jointed. Antennae (fig. 3) short, covered with ﬁnc. setae, 2nd
to 4th joints grooved on their inner side; flagellum 2-jointed, the
distal joint being nearly three times as long as the proximal onei‘
First maxillae (fig. 4), outer lobe terminates in four stout mcurvec
spines and six smaller, almost straight ones; inner lobe terminally
rounder, with two long setose spines. Segments of the mesosome
with posterior angles of 1-4 produced backwards, overlapping the
succeeding segments, fitting into a slight groove 1n segments 2-5,
lateral plates of segments 6 and 7 slightly expanded. Segments I
and 2 notched on their inner margins for reception of succeeding
segments (figs. 5 and 6). Lateral plates of metasomatic segments
3-5 elongated. Maxillipedes (fig. 7), outer palp terminates in 4
multispinous process on the outer side and two long inner Spiies,
at the base of the innermost are two very small spines; the mner
palp has a single spine and a small tooth-like process. Thoracic
appendages (fig. 8) comparatively short, setaceous with dense mass
on the inner side of the 3rd and 4th joints. Uropoda (figs. 9 ?nd
10) not extending beyond the telson, basal plate somewhat tnan]-
gular, posterior margin almost straight, plicated on the vell)ﬂ:ta1
side; exopodite small, situated on the inner border of the dq::
plate, endopodite two-and-a-half times as long as the ex}?pob:;sai
setaceous, situated at the top of the inner border of tte o1l
plate. Telson (fig. 11) slightly longer than broafl pos ig coi-’
expanded anteriorly, posterior margin almost sttgxght wi e
cavity anteriorly in the median line Tength 55 mm.
{in alcohol) dark olive brown. :

Habitrit.—Rambha, L. Chilka, Ganjam D_ist; :Mad:as. 22'1:(;;%’
No. 8639-10. ** Probably a terrestrial species’’. (N. Annandale
and S. W, Kemp.)

Type.~In the collection of the Indian Museuni.



EXPLANATION. OF PLATE 1IV.

Ennurensis hispidus, n. sp.

Fi1c. 1.—Dorsal view of the cephalon. %

v 2.—Anterior view of the cephalon. . ,ﬁ
» 3.—Antenna. -

s 4 —First maxilla, terminal portions of inner and outer lobes
»»  5.—Second maxilla, terminal portion,

sy 6.—Maxillipede, terminal portion.

»»  7-—Second thoracic appendage

vy 8.—Left uropod, dorsal view.

»»  9-—Left uropod, ventral view.,

»» 10.—Last abdominal segment and telson.

o






EXPLANATION OF PLATE V.

Philoscia temuissima, n, sp.

F1e. 1.—Dorsal view of the cephalon, N
s 2—Anterior view of the cephalon. 1 d
s 3-—Antenna.
s 4—First maxilla, terminal portions of inner and outer lobes.
s»  5~Second maxilla, terminal portion,
s b.—Maxillipede, terminal portion,
»»  7+—Second thoracic appendage.
s 8.—Left uropod, dorsal view.
»  9.—Left uropod, ventral view.
s 10.—Telson and last abdominal segment,
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EXPLANATION OF PLATE VI. -

Hemiporcellio carinatis, n. sp.

F16. 1.—Dorsal view, X 8}.
,» 2.—Dorsal view of the cephalon, o
3.—Aaterior view of the cephalon.

2

»  4.-—Antenna.

s 5.—First maxilla, terminal portions of inner and outer lobes.
»  6.—Second maxilla.

s 7.—Maxillipede, terminal portion.

y»  8.—Second thoracic appendage.

o 9.—Left uropod, *

,» 10.—Last abdominal segment and telson,
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Plate VI

Fig 1 EWilson del

B. W, E. del. AOhuwdbary,iith

HEMIPORCELLIO CARINATUS, n.sp-



- EXPLANATION OF PLATE VII.

Hemiporcellio hispidus, n. sp.

FIG. 1.—Dorsal view of the cephalon, 3
ss  2.—Anterior view of the cephalon. . é
v 3.—Antenna, . :
»» 4.—First maxilla, terminal portions of inner and outer lobes.

»  5-—Maxillipede, terminal portion.
s» b.—Second thoracic appendage.
2 7-—lLeft uropod, dorsal view.

» B.—Left uropod, ventral view.
9 —Telson and part of last abdominal segment.
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ARMINA B/\"{Kl'LEN‘:Jf\, . sp




F16. 1.—Dorsal view, X 21.
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EXPLANATION OF PLATE IX.

Periscyphis gigas, n. sp.

B

2.—Dorsal view of the cephalon. .
3-—Anterior view of the cephalon.
4.~-Antennule,

5.—Right mandible.

6.—Outer lobe of 1st maxilla.

7.—Second maxilla,

8.—~Magxillipede.

9.—Second thoracic appendage.
ga.—Terminal portion of spine, much enlarged.
10.—Left uropod,

£






EXPLANATION OF PLATE X.

Cubaris solidulus, n. sp.

F16. 1.—Dorsal view of the cephalon.

»
»
EF)
2

»

2.—Anterior view of the cephalon.
3.—Antennule,
4.—Antenna, ;
5.—First maxilla, terminal portion of inner and outer lobes.
6.—Second maxilla, terminal portion. 20
7.—Lateral portion of 1st mesosomatic segment, showing
notch on.the under side., ;
8.—The same on the 2nd mesosomatic segment,
9-—Maxillipedg, terminal portion.
10.—Second thoracic appendage.
11.—Right uropod.
f2.—Last abdominal segment and telson.
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CUBARIS SOLIDULUS, n.sp:



- EXPLANATION OF PLATE XI.

Cubaris nacrum, n. sp.

F16. r.—Antero-dorsal view of tie cephalon.

3

23

1y

2.—Anterior view of the cephalon.

3.—Antennule.

4.—Antenna.

5.—First maxilla, terminal portion of inner and outer lobes.
6.—Second maxilla, terminal portion.

7 —Maxillipede, terminal portion.

8.—Second thoracic appendage.

9.—Last abdominal segment und telson.

ro.—Right uropod
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EXPLANATION OF PLATE XII.
Cubaris granulatus, n. sp.

1.—Dorsal view of the cephalon.
2.—Anterior view of the cephalon.
3.—Antenna.

4.—First maxilla, terminal portion of inner and outer lobes.

5.—Lateral portion of the 1st mesosomatic segment, showing

notch on the under side.
6.—The same on the 2nd mesosomatic segment.
7-—Maxillipede, terminal portion.
8.-—Second thoracic appendage.
9.—Right uropod, dorsal view.
10.—Right uropod, ventral view.
11.—Last abdominal segment and telson.
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VII. ON THE ANATOMY OF A BURMESE
SLUG OF THE GENUS
ATOPOS.

By EXexprANATH GHOsH, M.Sec., Assistant Professor of
Biology, Medical College, Calcutla. -

(Plates xvi—xix.)

Two specimens of this slug were collected by Mr. F. H.
Gravely, Assistant Superintendent, Indian Museum, from the
base of Dawna Hills near Thingannyinaung, about goo ft. above
sea-level, on the 27th November, 19II.

They belong to the genus Afopos, Simroth, and are made
the type of a new subgenus (Parapedangia) under the name of

A. (P.) gravelyi.

Subgenus Parapodangia, 10V.

An anterior portion of the mantle (notum) (about Jth the
body length) along the middle line separate from the thin dorsal
wall of the body beneath. An H-shaped fold of the integument
beneath the mouth between the precephalic flap and the foot. The
lower tentacles fused with the precephalic flap as in Podangia.

Atopos (Parapodangia) gravelyi, n. sp.

Colour of notum sepia (with a slight brownish tint) with
blotches and pinpoint dots of dark brown above, and of slaty gray
(bluish) with blotches and spots of slaty black below ; in the
middle, a longitudinal row of pale buff blotches above and‘ a
continuous dark clove-brown band below. The anterior portion
of the head (with ommatophores, lower tentacles and precephalic
flaps) is slaty blue, while the posterior portion is ochraceous
vellow behind. Foot sole pale vellow Keel prominent, rounded
and of dark clove-brown colour. .

Length of notum (along mid-dorsal line) 14'7 cm. Height of
notum I'4 cm. Breadth '3 cm. Female genital aperture I°35 cm.
from male genital aperture.

AxATOMY.
1. Body wall.

The inner surface of the thick mantle in its anterior portxon'
where it is separate from the dorsal integument bcx.lt"a“\, 1S Very
vascular and appears to share a prominent part in respiration.
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The vessels are connected to the dorsal sinus in the mid-dorsal
line of the body wall. In other tespects. the body wall is quite
similar to that in other species.

II. Pallial Complex.

The pallial complex forms a circular area extending from the
right side at the junction of the inner surface of the mantle and
the dorsal surface of the foot to within 6 cm. of the margin
of-the mantle on the left side. It lies at about 2'4 cm. distant
from the anterior margin of the mantle. The pericardium lies
in the anterior® two-thirds of the pallial complex and to the right,
the kidney occupying the remainder. There is no distinct pul-
monary chamber at all. The whole pallial complex is adherent to
the thick mantle and is roofed by a thin membrane which is fused
with the inner surface of the latter. The ventral wall lies over
the anterior end of the liver.” 1Y, 2 phs

The heart is placed in the long axis of the pericardium. The
auricle is placed behind the ventricle. N R 5

Minute structure of the ventricle.—The outer surface 1S lm“fd by
a single layer of cubical-cells with oval nuclei. There is no
distinct epithelial lining of the cavity. The superficial lavers form
a thin continuous coat of transversely-arranged muscle fibres.
Beneath this, the muscle fibres form thick bundles which are
disposed irregularly in different directions. J ust beneath the
superficial layer, the thick bundles are arranged circularly in a
transverse direction, being separated from the former widely in
many places by thick bundles which pass inwards, some m(}}au.\’
and others obliquely, from the superficial bundles to these circu-
lar ones with which they seem to unite. More internally _the
disposition of the fibres are mainly longitudinal with a few oblique
ones. The cavity of the ventricle is traversed by thc_se muscle
bands which extend through the cavity in various ('hrect:ons.

Minute structure of the auricle.—The wall is lined externally
by a layer of rectangular cells with their long axis parallel to
the surface. The superficial muscles form a transversely circu-
lar layer. The inner bundles form a longitudinally circula}' layer.
Between these two layers, there are a few bundles which are
arranged obliquely and seem to pass from one layer to another.

II1. Digestive System.

(i) The buccal bulb forms a protrudable’ proboscis which,
when retracted, is placed inside a proboscis sheath having a
narrow [unnel-like shape at its outer aspect., The proboscis forms
the acrecholic (pleurembolic) introvert of Sir E. R. Lankester.

As seen in a longitudinal section, the proboscis, when re-
tracted, lies in the tubular space formed inside the proboscis
sheath, which is folded a little behind its middle in such a way
that its posterior portion is invaginated into the anterior portion ;
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"the morphologically inner surface of the posterior portion of the

sheath now becomes external and lies in contact with the inner
surface of the anterior portion. On the dorsal surface and the
lateral aspects of the anterior portion of the proboscis sheath
are numerous flattened muscular strands which pass upwards
and backwards to be inserted into the thin dorsal integument.
The presence of these strands prevents this tubular anterior
portion of the proboscis sheath from being protruded with the
proboscis. - Again the posterior division of the sheath, which,
owing to the doubling of its wall, is placed inside the anterior
division, is prevented from being straightened out behind by
the presence of fine strands of connective tissue, which extend
from its morphologically outer side (inner side in the present
condition) to the outer surface of the proboscis in a direction
backwards and inwards from the wall of the sheath.

It is remarkable to note that in A. (P.) kempii, Ghosh,
owing to the absence of special muscle strands from the outer
surface of the proboscis sheath to the dorsal integument, the
proboscis can be extended to its full extent so that the wall of
the sheath is seen to hecome continuous with the anterior end
of the head in the position of the.mouth. A partial protrusion
of the proboscis is only possible in the present case. Again a
simpler condition exists in A. (P.) sanguinolenta (Stol. MS.).
Here the proboscis is attached behind to the posterior end of
the sheath surrounding it, just in front of the beginning of the
oesophagus, so that after the proboscis has been fully protruded
it drags from behind the sheath which then becomes gradually
everted and forms a covering of the radular portion of the
proboscis, so that the proboscis sheath becomes continuous with
the proboscis in front.

Hence the present species shows an intermediate condition
as regards the structure of its protrudable buccal bulb.

Minute structure of the proboscis.—The inner surface is raised
into transverse folds: the ridges on the upper half fit into
depressions on the lower half like the teeth on the blades of a
pair of dorceps. The inner surface of the organ is lined by
a single layer of cubical epithelium which secretes a layer of
hard homogenous cuticle, as thick as the cells themselves. On
the outer side of the epithelium are placed the muscular layer,
the bundles being arranged in various directions.

(ii) The radula sac is a club-shaped body curved somewhat
like the letter S, the narrow end of which is attached to the
posterior end of the proboscis. The sac is surrounded by a thin
outer coat of muscular tissue within which is a thick muscular
coat. Both these two coats are continued behind to form the
retractor muscle, Beneath the thick inuner coat and lying in
the ventral and lateral aspect of the cavity of the sac, IS a thick
flap of muscular tissue which is attached to the inner surface of the
muscular sheath behind and laterally, but projects antetiorly mnto
¢he cavity about half the length of the sac from its posterior
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end; this free anterior end of flap gives attachment to the
radula. Inside the muscular sheath and lying over the flap is
a bilobed hollow fibrous cushion with- a thick and hard wall.
This cushion is free at its round anterior end and ventral aspect,
but is attached to the muscular sheath behind and laterally
towards the dorsal aspect. Ventrally between the two lobes is a
deep transverse fissure into which the anterior end of the ventral
flap fits. The dorsal surface of the cushion is convex in the
middle line, but concave at the sides, where it is continuous
with the inner surface of the muscular sheath. A little anterior
to the middle, of its length is a transversely placed crescentic
aperture leading iuto the radula sac proper. The radula is
attached to the anterior end of the ventral flap and passes
over the anterior rounded end of the cushion to its dorsal
surface over which it is traced backwards into the radula sac
proper. The portion of the radula lying over the dorsal surface
of the cushion extends laterally on the concave lateral portions
of the surface and the inner surface of the muscular sheath,
so that in a longitudinal section a little to one side of the middle
line we get two sections of the radula—one lying on the dorsal
surface of the sac, and another beneath the inner surface of the
inner muscular sheath at a higher level than the first. )

Minute structure of the radula and the radula sac proper.— -

The radula consists of the following layers :—

(1) A thin fibrous membrane lined bencath by a single
layer of pavement epithelium. The mgmbmne cotl-
sists of white fibres alternating with single rows of
connective tissue corpuscles.

(2) A single laver of cubical epitheliu
layer. : >

(3) A thick homogeneous corneous layer with fine longx-_
tudinal striation. To this are attached the bases of
the teeth which are all unicuspid and are arranged in
V-shaped rows.

The radula sac lies in the middle of the bilobed cushion in
its dorsal aspect, The crescentic aperture (mentioned above)
leads into the narrow cavity which is directed downwards and
backwards, and which ends blindly after curving a little back-
wards and outwards, At the sides the cavity extends downwards
and outwards and then upwards and inwards again for a short
distance, where it ends blindly abutting on the wall of the hollow
mass on the dorsal aspect. In a longitudinal section of the sac, a
little to the side of the middle line, we get asort of horse-shoe-shaped
appearance as the cavity extends for some distance on the anterior
aspect where the two portions become continuous. Ina transyerse
section through the middle of the sac we get a reniform outline
with the middle third of the convex side absent. )

The ‘sac is surrounded by a sheath of connective tissue.
The ventral and the outer walls of the sac are thin; the lower

m over the fibrous
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surface of the radula is applied on these surfaces. A little in
front of the posterior blind end of the cavity, the lower and
outer walls of the sac is lined by a single layer of large granular
cells with round or oval nuclei. This laver is continuous with the
cubical epithelium of the radula. At the extreme posterior end
of the cavity of the sac lies a mass of cells arranged obliquely
and probably in several rows. These are placed on a thin layer
of connective tissue, and seem to be continuous in front with
the layer of granular cells just mentioned, while the connective
tissue layer is continued in front to that of the radula.

The corneous layer on which the teeth are nlaced becomes
suddenly narrowed down, just behind the point where the cubi-
cal epithelium ends, and is continued backwards as a thin layer
to the tip of the cavity where it ends above the upper tiers
of cell of the cellular mass just mentioned. The dorsal and
inner lining of the cavity is convex and have the teeth
of the radula embedded in them. The cavity of the sac 1s
thus so narrow as to keep the radula between its two surfaces,
there being no space left between the radula and the lining
of the cavity of the sac. The postero-dorsal wall of the sac
is thick and projects into the cavity of the sac. The btj\se
of the projecting mass consists of a curved stratum of connective
tissue in front of which lies an oval mass of large muscular fibres,
arranged transversely and separated widely from each other by con-
nective tissue fibres and cells. Still in front lies an elongated mass
of connective tissue cells embedded in a gelatinous matrix tra-
versed by a few fine fibres, on the lower aspect of this wall lies a
row of much elongated obliquely-placed cells, continuous round
the blind end of the cavity to the cellular mass on’ the upper
and outer aspect of the cavity. On the lower surface of this
cellular layer are seen two or three transverse rows of teeth
one before another and placed flatly on the homogeneous layer.
In front of these rows, the teeth are arranged obliquely on
the thick homogeneous layer between rows of cells continued
to the posterior and inner wall of the sac, and filling up the
space between the successive rows and probably between the
individual teeth of the same row. The cells are probably con-
cerned in the secretion of the teeth of the radula. }

(iii) The two salivary glands are fused to form a single
oval mass, but there are two salivary ducts which pass to their
destination as usual. 2

(iv) The oesophagus ends in the substance of the liver, Its
course is exactly similar to that in other species.

(v) The digestive gland is elongately conical in shape a'nd
rounded in front. It ends about 1’5 c¢m. in front of the
posterior end of the mantle. The upper surface is convex from
side to side; it presents the S-shaped curve of the rectum in
its anterior portion about jth the length of the gland from this
end. The cavity of the liver is a C-shaped slit in transverse
section, :
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(vi) The intestine forms a S-shaped curve lying partially
embedded in the substance of the liver on the dorsal aspect. It
begins on the left lateral aspect of the liver and, taking the
curve just mentioned, emerges out of its wall from near the
anterior end to the left. It then passes along the anterior border
of the liver forwards and outwards to the right, being surrounded
by a coil of the oviduct in its course, to end in the anus in the
groove between the foot and' the mantle. The portion which
lies beyond the liver may be conveniently named recfuem.

o IV. Reproductive System.

* (i) The hermaphrodite gland is an oval mass—more or less
flattened from side to side and placed on the right side of the
anterior end of the liver. The organ is connected to the liver
by a flat strand of fibrous tissue. The retractor penis muscle
passes over the outer side of the gland. .

Minute structure—~Under the low power the true glandular
portion of the body lies in its distal end. It consistsofa flattened
mass of more or less rounded acini held together by loose con-
nective tissue. Each acinus gives rise to a duct which unites with
others to form the oviduct. The oviduct is coiled and looped 1n

- - °
various ways as it passes on, and then emerges from the glandu-

lar mass after having received the vas deferens in the same. The
vas deferens seems to arise from the centre of the glandular mass,
and passes outwards nearly to its proximal end where it opens
into the oviduct.

(ii) The albwmen gland forms an elongated mass along the
upper border of the hermaphrodite gland with which it is insepa-
rably fused from the distal end. !

Minute structure —'I'ie gland consists of numerous irregular
lobules separated somewhat widely from each other by loose
connective tissue. Fach lobule consists of an irregular mass.ot
acini held together by a thin layver of connective tissue. The acini
open together into a short duct which ends in the main duct of
the gland. The main duct passes along the upper border of the
hermaphrodite gland and then turns downwards between the
glandular mass and the coiled mass of oviduct to the lower border,
where it seems to open into the oviduct. Tt also receives several
ducts of lobules scattered along its course,

(iii) The hermaphrodite duct is a short tube which forms a
V-shaped loop as it emerges from the glandular mass and 90115
itself round the intestine to pass outwards, downwards and a little
backwards, where it ends in the external genital aperture placed
just behind and internal to the anus,

(iv) The penis is enclosed in a penial sheath, which opens on
the outer side of the base of the lower tentacles. There is one
simrothian ¢land,on the right sideonly. The penial sheath as us':lal
gives attachment to a retractor penis muscle. A fine thread-like
tubule, the flagellum, also opens into the penis, at its distal end.

&
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The penial sheath cousists of two portions: (1) A stout
reniform mass containing the penis when the latter is fully
retracted, the wall of the penis being continuous with that of
_the penial sheath at their distal ends. (2) A narrow tubular
portion, which ends in the external aperture with the right
simrothian gland.

_(v) The right simrothian gland consists of two portions:
(1)'A narrow tubular portion coiled in various ways in its distal
two-thirds. (2) A stout portion (also looped once) ending in the
external aperture. At the junction of the two, is a fine tubular
blind-sac (coecum) directed towards the outer end. The base of
the sac gives attachment to a few muscle fibres. These corre-
spond to the first and fourth portions of the simrothian glands of

A. (P.) sanguinolenta. )

V. Nervous System.

The general arrangement of the ganglia is similar to thatin
other species  As the system has not vet been studied in detail in
other species, it is convenient to deal with them rather fully

- in the present species.
(i) Cerebral ganglia. Fach ganglion contains numerous
= , groups of ganglionic cells arranged correspondingly to the origin of
nerves from it. Three such rows can be recognized as follows:—

(1) An elongated row of cell-group in the inner third of the
ganglion along the whole length.

(2) A similar row in the outer third.

(3) A narrow elongated group in t
anterior fourth.

The nerves (C 1-3) from the cerebral ganglion :-—

(1) A stout nerve on the inner side lying close to the nerve
of the opposite side. It arises from the wventral
aspect and supplies the ommatophore.

(2) A stout nerve dividing into three branches immediately
after its origin.  T'hese supply the cephalic flap and
its retractor muscle. One of these communicate
with the buccal ganglion of the same side.

(3) A stout nerve from the antero-external corner of the
ganglion ; it supplies the outer side of the head.

(4) A fine nerve on the dorsal aspect of the nerve (3)

supplying the dorsal integument of the head.
{5) Several small nerves on the outerside supplying the sides
of the head and the muscular strands in connection
with the proboscis and proboscis-sheath.
(6) A few fine nerves from the ventral aspect to t}.le body w_all
at the base of the proboscis, one of which supplies
the retractor muscle of the tentacle (€ 0).
ves off (1) a number of
d its radular portion;
hagus and serves

he middle third in its

(ii) Buccal ganglia.—Each ganglion gi
nerves which spread over the proboscis an
(2) one long nerve which passes along the oesop
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to supply this portion of the alimentary canal. It gives off a fine
nerve to the salivary gland.
(ii1) Viscero-pleural ganglia.—The nerves (VP 1-5) are:—

(1) Two stout nerves arising side by side from the outer
'side. The outer one can be traced to the V-shaped
process at the anterior end of the foot of the same
side. ‘The inner one seems to supply the anterior end
of the foot. These two nerves arise from the oval
group of ganglionic cells on the outer and anterior
portion of the ganglia.

(2) A fire nerve arising from the outer aspect of the left
ganglion at its posterior end. It passes along the
gullet and ends in the liver a little behind the
antero-inferior surface of the liver. ) ¢

(3) A nerve from the right ganglion which supplies the fe-
male genital organs. : 101

(4) A fine nerve from the right ganglion to the penis, pema
sheath and the simrothian gland.

(5) Nerves to the side of the mouth above the pedal groove
(VP 5).

(iv) Pedal ganglia (P 1-3).—The nerves are :—

(1) A nerve to the pedal gland. .

(2) Nerves to the lateral wall of the mantle just above the
groove round the foot. }

(3) The long pedal cord which passes backwards along the
dorsal surface of the foot to its posterior em'i. It
gives off numerous nerves from its outer SIdg to
supply the foot. R

V1. Eves and Head Appendages.

The eyes are of rhipidoglossate type. Each forms a Ve.?l‘-)le
which is closed anteriorly forming a cornea composed of an exter-
nal layer of epithelial cells, continuous with the tegumentary
epithelium, an internal layer of epithelial cells (continuous with
retina) and an intervening layer of transparent connective tissue.
There is an oval crystalline lens with a surrounding layer of
vitreous humour. il

Ommatophore.—The cylindrical body of the ommatophores 1S
hollow with a thick wall. Just behind the optic vesicle 1s a thin
septum of connective tissue stretching transversely across the
cavity, The wall consists of the following layers:—

(1) A single layer of cubical epithelium on the outer side. :

(2) A thick layer of connective tissue with numerous cells.
This layer contains some mucous glands placed at
distant intervals, There are numerous pigment gra-
nules along the course of the connective tissue ﬁbrc,c:

(3) A layer of circular muscle fibres with a few radial fibres
from the next internal coat.

(4) A layer of longitudinal muscle fibres.
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VII. Pedal Gland.

(i) The pedal gland is a tubular body. The anterior portion
is somewhat flattened from above downwards, while the posterior
portion is triangular in transverse section.

Minute structure.—The pedal gland agrees in minute structure
with that in Afopos (Podangia) kempii, Ghosh, except in the
following points:— _

(1) In the present species there is a’ blood-sinus on the dorsal
aspect of the lumen of the gland in the middle line. Its wall
consists of longitudinal muscle fibres bounded on the outer side by
a layer of connective tissue.

(2) Owing to the interposition of a blood-sinus, the lumen of
the gland comes to lie more or less in the centre and has become
flattened out a little, instead of lying more towards the dorsal
aspect and of being circular in transverse section as in 4. (P.)
kenpii. :
(i) The supra-pedal gland is a small tongue-shaped body lying
between the proboscis sheath and the pedal gland, and opening
into the exterior just above the aperture of the pedal-gland.

Minute structure.—The anterior portion forms a wide U- ha.ped
cavity with the curve of the U continued in front to open mto
the exterior. The posterior two-thirds form a glandular mass,
which consists of numerous lobules held together by connective
tissue. Fach lobule consists of a number of many-sided cells with
spherical nuclei placed on one side. The ducts of these glands
seem to open into the cavity of the body. On the outer aspects
of the cavity, there are‘also numerous glands of similar structure
with ordinary mucus-secreting cells in addition. The cavity of
the gland is lined by a single layer of cubical cells. lmmedmt.el_v
on the outer side of the epithelium is a thin layer of connective
tissue which is prolonged outwards between the lobules.

LITERATURE
For references see my paper *‘ Mollusca, I’ in the Zoologi-

cal Results of the Abor Expedition (Records of the Indian Musewm,
VIII, part IIT, No. 15).
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EXPLANATION OF PLATE XVI.
Atopos (Parapodangia) gravelyi, n. sp.

I.—Side view of the mature specimen (nat. size); o, male
aperture,
Ia.—Side view of the smaller specimen (nat. size); the
proboscis is protruded.
1b.—Ventral view of the head.
1¢c.—Side view of the head.

2. —Transverse sections of the body:; a, through the
middle; b, about 1’4 cm. in front of the posterior
end: ¢, about 6 cm. from the posterior end.

3.—Inner surface of the anterior portion of the mantle;
1, attachment of the foot; 2, line of attachment
of the dorsal integument to the mantle; 3, the
dorsal blood sinus.

4.—Pallial complex seen from the inner .side. X 2. I,
rectum; 2, renal aperture; 3, ventricle: 4, auricle;
5, kidney ; 6, pericardium.

5.—Longitudinal section of the ventricle.

6.—Longitudinal section of proboscis, diagrammatic.

7.—Longitudinal section of the radular portion of the
proboscis (a litcle to the side of the middle line);
1,. wall of proboscis sheath; 2, 3, radula: 4, radula
sac; 5, salivarv duct.
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EXPLANATION OF PLATE XVII.
Atopos (Parapodangia) gravelyi, n. sp.

8.—Longitudinal section of the radular portion of the pro-
boscis (diagrammatic) in the middle line.

9.—Transverse section of the same, a-b. o oo
e

10.-—~Dorsal view of the aperture of the radula sac.

11.—A tooth of radula [Zeiss ocular vi, Leitz obj. 6].

12.—Longitudinal section of radula sac. [Zeiss ocular vi,
Leitz obj. 3]. ‘

13.—A portion of the same, marked B roughly in fig. 12.

I4. —A portion of the same as in fig. 12, marked A.

15.—Digestive gland, X I. 1, oesophagus; 2, rectumn.

16— Anterior portion of digestive gland, ventral view, X I.

17.—Transverse sections of the digestive gland at various
levels shown in fig 15.
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EXPLANATION OF PLATE XVIIIL

Atopos (Parapodangia) gravelyi, n. sp.

18—Proboscis, its radular portion (@), and salivary gland, (),
K 1. 3 (
18¢.—Ventral view of the proboscis with the ends of the -
salivary ducts, X 1. S

18h. —Longitudinal section of proboscis, X 2. )
19.—Salivary gland with the two ducts (a), X I.

20.—Genital organs; 1, hermaphrodite duct; 2, rectum; 3,
« hermaphrodite gland.

21.—Inner surface of the gland.

22.—Pedal gland, x 1.

23.—Suprapedal gland, X 1.

24.—T'ransverse section of the pedal gland, X 103.
25.—Longitudinal section of the suprapedal gland.
26.—A portion of the same marked a-b in fig. 25.



Rec. Ind. Mus., Vol. X1,1915.

E N.Ghosh,del.

Plate XVIIL.

A Chowdhary;lith




EXPLANATION OF PLATE XIX.
Atopos (Parapodangia) gravelyi, n. sp. y

Oy iﬁ?ﬂl
F1c. 27.—DMale genital organs; 1, flagellum; 2, penis; 3, simro- I N
thian gland (right).
y» 28.—Diagrammatic enlarged drawing of the hermophrodite
gland of the smaller specimen. a, Albumen gland ;
b, acini; ¢, coiled mass of oviduct; d, spermduct.

»» 29.—Nervous system ; a, nat. size; b, enlarged drawing.
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VIII. THE GENUS AUSTRALELLA AND
SOME ALLIED SPECIES OF PHYLACTO-
LAEMATOUS POLYZOA.

By N. Axvanpaig, D.Sc., F.A.S.B , Superintendent,
Indian Museun:.

(Plates II, ITI).

I described the genus Awustralelle in 1910' in a footnote to a
paper on Indian Phylactolaemata, but the type-species, which was
the only one then distinguished, was an Australian form (Lopho-
pus lendenfeldi, Ridley?) known from the original description
only. The type-specimen is in the British Museum, whence I
have been able to obtein a fragment through the kind offices of
Mr. R, Kirkpatrick., This schizotype was before me when I des-
cribed the genus, but the shrivelled condition of the colony ren-
dered it necessary to rely on Ridley's diagnosis and figures rather
than on direct observation. Relying, therefore, on this descrip-
tion, I placed Awustralella in the subfamily Lophopinae. An
examination of admirably preserved material of a new species
leaves no doubt now that it belongs to the Plumatellinae, as is
indicated by Kraepelin’s® recent note on Lophopus jheringi, Meiss-
ner, which he regards as a congener.

We owe the discovery of the new species to Mr. Baini Prasad,
Patiala Research Scholar in the Government College, Lahore,
whose keenness as a collector and observer is already beginning to
cast light on obscure places in our knowledge of the aquatic
fauna of the Punjab.

The genus Australella may now be defined as follows :—

Genus Australella, Annandale.

Plumatellinae in which the colonies are recumbent and
dendritic but enclosed in a uniform apparently structureless
jelly that fills up the interstices between individual zooecia
and branches. There is no stolon; the zooecia arise directly
one from another. Individually they are semirecumbent, the
proximal part of each resting, when the branch to which it
belongs is fully formed, on the object to which the colony is
fixed, while the distal part is almost vertical. The polypide

| Ree. Ind. Mus. V, p. g0 (1910).

L Fourn, Linn. Soc. London (Zool,) XX, p. 62 (1890).

& Michaelsen's Land und Susswasserfauna Dewtscli-Sudwestafrikas 1, Bryo-
zoa, p. 01 (1914].
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is normal; it has some 40 to (o tentacles, which are moder-
ately or very long. The lophophore generally resembles that
of Plumatella. The statoblasts arelarge (0'4 mm. to r mm.
long), but as a rule smaller than those of the Lophopinae.
They resemble the free statoblasts of Plumatella in structure
::.pd have neither marginal processes nor terminal prolonga-
ions. .

! Apart .from the synoecial jelly, the structure of the colony in
this genus is very like that of Plumatella, but the order of branch-
ing 15 not quite the same. In the younger parts each zooecium
normally produces a single bud, but the precise stage at which this
bud is produced differs in different species and even in different
parts of the same colony : in A. lendenfeldi it probably does not
appear as a rule until the mother-zooecium is well developed,
whereas in A. indica it develops while the latter is still small.
As a rule, in both species, it arises on the left and the right side
respectively of alternating zooecia. so that a zig-zag stem is pro-
duced, consisting of a linear series of zooecia pointing alternately
in different directions. As the colony grows older a secondary
bud is often produced on the opposite side of the mother-zoo-
ecium to that on which the primary bud was formed. These
secondary buds are the mother-zooecia of lateral branches that
pursue a similar course to that of the stem from which they
orginated, but at an acute angle to it. The figure may be further
complicated by the production of secondary buds, and ultimately
of secondary branches, from zooecia of the primary branches, and
as a matter of fact this often takes place at an early stage in the
development of the colony.

The result is the formation of a solid encrusting body closely
compacted and agglutinated together by the synoecial jelly, but
increasing in bulk mainly in one plane and without vertical
branches.

It sometimes happens that branches or parts of branches diz
off or are killed by injury. In such cases the synoecial jelly
remains intact. New branches may arise in vacant masses of
jelly by budding from isolated fragments of the polyparium and
are thus found separated from the remainder of the colony expect
in so far as they are united by the jelly. This fact sometimes
gives the whole structure the false appearance of being a com-
pound colony like that of Pectinatella.

The genus Awustralella has now been found in Australia, India
and South America,

Key to the species of AUSTRALELLA.

I. Synoecial jelly cartilaginous, scanty.
Statoblasts oval, rounded at the ends .. A. indica.

I1. Synoecial jelly soft, very copious.
A. Statoblasts oval, subtruncate .. A. lendenfelds.
B. Statoblasts subcircular or polygonal A. jheringt.
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Australella indica, sp. nov.
(Plate II.)

Zoarium.—The zoarium forms a massive, somewhat nodular
structure growing round the stems of water-plant's. It has an
opaline gelatinous appearance and (preserved in formalin or spirit)
a hard but elastic consistency. Even when the polypides are
completely retracted the individual zooecia are distinctly visible,
each having the appearance of being enclosed in a separate cell-
like compartment. The surface, apart from the larger nodulosity,
is otherwise smooth.

As s usually the case in the Plumatellinae, the precise organiza-
tion of the colony is best seen in its terminal parts. There itis
quite evident that the zoarium consists essentially of a main stem
giving off lateral branches symmetrically in pairs, one branch at
each side. The branches join the main stem at an acute angle
and those that form each pair are given off almost simultaneously
at the same level. The main stem is, as a whole, recumbent and
adherent, but the lateral branches, although they are horizontal,
at first run in the synoecial jelly, parallel to rather than in con-
tact with the object to which the colony is attached. As they

“develop further, they become adherent and themselves give off

lateral branches. Both the main stem and the main branches have
actually a zig-zag course, because they are composed of zooecia
which point alternatelv in two directions, this can only be seen
clearly in the younger parts; for in the older parts interdigitation
of the secondary branches takes place to such an extent that it
is difficult to follow the course of any one branch, and the whole
mass of zooecia seems to have a practically homogeneous honey-
comb-like structure. Although the phase ‘‘ main stem™ is a
convenient one, it must be understood that there are actually
several or many stems of the kind in a single large colony such as
the one figured on plate II, and that each is actually a unit or ray
in a radiate dendritic whole,

The jelly which fills the interstices between the zooecia and
between the stems and branches occupies a relatively small space.
It is colourless and hyaline and, preserved in spirit or formalin,
has the consistency of cartilage. I can detect no cells either in it
or on its surface except, on the surface, those of unicellular algae.
It is easily removed from the zooecia.

Zooecia —The individual zooecia are distinctly J-shaped. The
horizontal arm is more slender than the vertical one, which is
sometimes constricted at its base in such a way that 1t assumes
an outline like that of an egg-cup. The soft tissues are very
delicate and easily torn and there seems to be no horny or other
non-cellular layer between them and the jelly, which, indeed, is
itself the homologue of such a layer.

Polypides.—The polypides closely resemble thos: Pluma-
tella. ‘The lophophore is slender and bears between 40 ¢ = {0 slen-
der and moderately elongate tentacles which have a na..ow but
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distinctly festooned web at their base. The epistome is large and
rather broad. The whole polypide is slender, the stomach particu-
larly so. The colour of the latter in formalin is pale yellowish
green.

Statoblasts.—The statoblast is of moderate size, elongate and
rounded at the extremities; the capsule is broadly oval and often
sometimes eccentric (fig. 1). The swim-ring is broad. Itis remark-
able for its vertical curvature (figs. 1a and 1), surrounding the
capsule like the rim of a dish in such a way that one surface of
the statoblast is distinctly concave and the other convex, al-
though the cdpsule itself is perfectly symmetrical. The convex
surface is the one by which it is fastened to the funiculus.

The average length of the statoblast is about 0°46 mm. and
the average breadth about 029 mm., the corresponding dimen-
sions of the capsule being about 0'25 and o°187 mm, ; but owing
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F1as. 1, 1a, 1h.—Statoblast of Australella indica. 5p. nov.
16, 2.—Statablast of Plumatella punctata var. longigemntis, nov.

to the curvature of the rim it is difficult to obtain exact measure-
ments.

Type.—No. 6629/7 Z.E.V., Ind. Mus. A cotype has been sent
to the British Museum.

Locality.—Lahore, Punjab (12-x-14).

The points in which this species differs from 4. lendenfeldi
are discussed under the heading of that species.

In one of the specimens part of the colony is undergoing
regeneration. The polypides have apparently been killed or
injured but the jelly remains intact New branches are arising
from single polypides or pieces of polypides that have not per-
ished. They consist of single or double rows of zooecia which
have not yet produced lateral branches. The precise structure
of such rows has already been discussed (p. 164).
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One colony examined seems to have overwhelmed a colony
of Plumatella emarginata. The latter, which has asspmed the
Alcyonelloid form, has managed to keep a small space clear for its
more vigorous branches in the midst of the Awustralella.

Mr. Baini Prasad has given me the following notes on the
occurrence of A. indica and on some species found in the same
environment.

“On the occasion of a recent visit to Ferozpore I collected
some material from the stagnant rainwater pools that abound on
the banks of the river Sutlej mostly near the Kaiser-i-Hind
railway bridge. The following representatives of the three classes,
Sponges, Hydrozoa and Polyzoa were found.

SPONGES.
Spongilla carteri, Carter (Bowerbank in [itt.).

Large masses of this sponge were found in two ponds, some
measured more than a foot in length Large dried-up masses
consisting of spicules and gemmules only were found in another
place where the water had quite dried up.

Spongilla lacustris subsp. reticulata, Annandale.

Large flat masses of this sponge of a bright green colour were
found attached to the stems and leaves of Potamogeton. The
pond was in an open place with no shade at all,

HYDROZOA.
Hydra oligactis, Pallas.

Only a single specimen of this form was found. It was
attached to a Polamogeton leaf from the same pond in which
Speagilla lacustris subsp, retieulata had been found. The specimen
has only four fentacles and one bud, which shows the rudiments
of the tentacles,

PorLvzoa.
Australella indica, Annandale,

Large masses of this polyzoon were found in the same pond;
these were covering the Pofamogeton stems and leaves. Most of the
individuals, however, were dead and large numbers of statoblasts
had developed in them."'’

Australella lendenfeldi (Ridley).
18907 Lophopus lendenfeldi, Ridley, Jowurn. Linn. Soc. London
(Zool.) XX, p. 62.

So far as I can judge from the specimen before me, this species
differs from A. indica mainly in the following characters:—
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1. The synoecial jelly is much softer and more copious.

2. The colony is broken up into a number of short branches
lying separated in the jelly.

3. The tentacles of the polypide are longer and more
NIUmMerous.

4. The statoblast is -larger and has the' sides more nearly
parallel and the extremities subtruncate; the swim-
ring is not curved in cross-section.

Ridley’s statement that the different parts of the polyparium
are joined together by a stolon is due to a misunderstanding:
a stolon is indeed present at the base of the jelly, but it is tl}at
of a hydroid (Cordylophora whiteleggi, v. Lendenfeld), of which
I have found a single hydranth projecting from the surface of the
colony in the schizotype of the polyzoon.

Australella jheringhi (Meissner).

1893. Lophopus jheringhi, Meissner, Zool., Anz., p. 290.
1914. Australella jheringhi, Kraepelin, Michaelsen’s Land wund
’ Stisswasserfauna Deutsch-Siidwestafrikas 1, Bryozoa, p.
61, pl. i, fig. 9.
I have not seen this species, which is only known from
Brazil. It may be readily distinguished from the other two by its
nearly circular statoblasts.

Genus Plumatella, Lamarck.
Plumatella punctata, Hancock.

1887. Plumatella punctata, “Kraepelin, Deutsch. Susswasserbryo-
Zoen 1, p. 126 (numerous figures). : 5

1911. Phumatella punctata, Annandale, Faun. Brit. Ind., I'res.w.
Sponges, ete., p. 227, p. 213, figs. 42 G and G” and pl. iv,
fig. 5. . ‘

1914, Plumatella punctata, Kraepelin, op. cil. supra, p. 6o, pl. i,
fig. 10.

Since 1911 I have found this species fairly abundant, with
Fredericella sultana indica and Plumatella tanganyikac bombay-
ensts, in the canal at Cuttack in Orissa. Kraepelin has recently
recorded its occurrence in South-West Africa.

var. longigemmis, nov.
(Plate III, fig. 2).

A closely allied form grows luxuriantly in a small pool of prac-
tically fresh water on Barkuda Island in the Chilka Lake (Gau-
jam district, Madras Presidency). It agrees with P punctata
in every respect except that the gemmules are uniformly more
elongate and have relatively smaller capsules than is usually tl}f‘
case (fig. 2, p. 166), They have the swim-ring slightly curved in

-~
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cross-section, in this respect somewhat resembling those of Austra-
lella indica, though the feature is less marked. The average
length of the gemmule is 0°'42 mm., the average breadth 0°25 mm.,
but the difficulty in exact measurement noted in the case of
A. indica (p. 166) also occurs with reference to them, though not
to the same extent. The average measurements of the capsule
are about 0'24 X 0'I7 mm,

The colonies of this new variety were found on stones and
rushes in July, 1914. They exhibited among themselves, so far
as the zoarium was concerned, a comiplete transition between the
two seasonal phases of the species found in Europe. In several
instances the freshwater sponge Spongilla alba, Carter had already
begun to grow over them; by November of the same year it
seemed to have exterminated them altogether.

Genus Stolella, Annandale,
Stolella himalayana, Annandale.
(Plate III, fig. 1).

1911. Stolella himalayana, Annandale, Faun. Brit. Ind., Freshw.
Sponges, etc., p. 246, fig. 49.

For some reason all reference to this species is omitted from
the Zoological Record. 1 take the opportunity to reproduce an
enlarged photograph of one of the types, a young colony from
Malwa Tal in the Western Himalayas.

Stolella indica, Annandale.

1911, Stolella indica, Annandale, op. cit., p. 299, fig. 45, pl. v,
figs. 3, 4.

~ Professor K. Ramunni Menon has sent me specimens of this

species from the town of Madras. It thus occurs in the Main

Area of the Indian Peninsula as well as in the Indo-Gangetic
Plain.



EXPLANATION OF PLATE II

Australella indica, sp. nov.

F16. 1.—The type-specimen, X 2.
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2.—Terminal part of the same specimen further enlarged.

3.—Surface of a piece of the central part of the colony,
showing the honeycomb-like arrangement of the zooecia.

4 —Part of another colony in which regeneration of the
branches is taking place in a mass of dead synoccial

jelly,
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Australella indica.

Plate 1.




EXPLANATION OF PLATE III.

Fi16. 1.—Stolella himalayana, Annandale. e ,4(
Part of one of the type-specimens, a young colony, T
enlarged. % = the terminal branch of a colony of
Fredericella sultana (Blumenbach).

2.—Plumatella punctata, Hancock var. longigemmis, nov.

Patrt of the type-specimen, enlarged.

i)
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S. C. Mondul, Phot. :
2. Plumatella punctata par. longigemmis.
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IX. NOTES ON FRESHWATER SPONGES.

* By N. ANNANDALE, D.Sc., F.A.S.B., Superintendent,
Indian Museun:,

No. XVI.—THE GENUS Peclispongilla AND 1TS ALLIES.

The genus Pectispongilla was described in 1909 (Rec. Ind. Mus.
111, p. 103) for the reception of a single species (P. aurea) from
Travancore in the south-west of the Indian Peninsular Area; the
subsequent account in the “ Fauna” (Freshwater Sponges, etc.,
p. 106 : 1911) added nothing to the generic diagnosis, but included
the description of another form (subspinosa) from Cochin in the
same part of India. This form was then regarded as a variety of
P. aurca. The receipt of fresh material from Cochin has resulted
in a re-examination of the original specimens and in the detec-
tion of an error in the generic diagnosis, viz. the statement that
free microscleres were absent. It has also been found necessary
to recognize at least three distinct species.

The genus may now be redefined as follows :(—

Small Spongillinae of massive or encrusting habit, of soft
and friable consistency, with delicate skeletons in which the
vertical fibres, though well-defined and not devoid of horny
substance, are always very slender. Dermal membrane aspi-
culous. Skeleton-spicules rough or smooth amphioxi; free
microscleres present in the flesh of the sponge, often of more
than one type ; gemmule-spicules with the extremities flat-
tened and expanded in the main axis, the terminal expansions

bearing, on one face only, large spines arranged longitudinally
in parallel comb-like rows.

Type-species.—Pectispongilla aurea, Annandale.

Geographical Distribution.—The plains of Travancore and
Cochin in the southern part of the Malabar Zone of Peninsular
Iadia.

Affinities.—In the original description of the genus I sug-
gested that the peculiar gemmule-spicule had been derived from
that of Ephydatia by a rotation of the terminal rotules. Dr. Ww.
Weltner wrote to me shortly afterwards expressing the opinion
that this type of spicule had more probably been produced fron_l
one like that of Spongilla by a specialization of the extremi-
ties. A consideration of the form of the gemmule-spicules in
the species of Spongilla most nearly related in general structure
to Peclispongilla has induced me to accept Dr. Weltner's views.
These species of Spongilla constitute a little group in the sub-
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FiG. 1.—=Spicules of Spongilla hemeplydatin Annandale.
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16, 2.=Spicules of Spougilla sansibarica, Weltner.
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genus Euspongilla typified by S. crateriformis (Potts), and dis-
tinguished from other members of the subgenus by the erect or
semi-erect posture of all or most of their gemmule-spicules and
by the fact that the terminations of these spicules are clearly
specialized. The specialization may, however, take one or other
of two directions, for the ends of the spicule may (as in S.
wratériforimis and the closely allied S. biseriata, Weltner!) bear an
imperfect horizontal rotule of large recurved spines, or they may
(as in my own S. hemephydatia, in S. sansibarica, Weltner! and
apparently in Haswell’s imperfectly known -S. botryoides) be in-
flated, so that the spicule is technically tornote. The group is,
therefore, of particular interest as representing the ancestral
form, at any rate so far as the gemmule-spicule is concerned,
of both Ephydatia and Pectispongilla.

I give figures here, in both cases from the type-specimens,
of S. hemephydatia (fig. 1) and S. sansibarica (fig. 2). The
tetraxon spicules that occur not uncommonly among the macros-
cleres of the type-specimen of the former are of course abnormal,
but they have some iuterest as possible examples of reversion of
the type by no means uncommon in the Spongillidae.

The general structure of the skeleton in Peclispongilla is
“identical in the different species and does not differ in any im-
portant feature from that found as a rule in Euspongilla. In
particular it agrees closely with that which can be readily demon-
strated by the use of pyrogallic acid in S. hemephydatia, S. crateri-
formis and S. sansibarica. Weltner (op. cit., p. 127), indeed,
states that the skeleton of the last species corresponds precisely
with that of the Chalininae, in that the fibres are enclosed in a
sheath of horny substance. That this substance is present in
amount much greater than can be seen in unstained preparations
or might be argued from the thinness of the fibres, is certainly a
fact ; but its arrangement seems to me to be quite different from
that I recently demonstrated in Lubomirskia®, for although it
permeates the fibre, cementing together the component spicules
and occupying the spaces between them, I can detect no external
fibre-sheath. Where, as is often the case, it forms veil-like films
at the nodes of the skeleton, it has the appearance of a perfectly
homogeneous filn,

The geographical distribution of Pectispongilia is peculiar.
It is apparently the only genus of the Spongillinae that has so
limited a range, for even Asteromeyenia® which is confined, so
far as we know, to the southern part of the United States of
America, considerably surpasses it in this respect.

The two species of Spongilla most closely allied to Pectispon-
gilla (S. hemephydatia and S. sansibarica) occur in the main area

U Mitt. Naturh. Musenwm Hamburg XV, pp. 121, 127, pl—, fgs. 1-5,
13-17 {1597)- y 3
2 Ree. fmid, Mus,, X, p. 144, pl. ix, fig. 10 (1014).
Annandale, Proc. U.S. Nat. #Mus., X1., p. 503 (1911).
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Fi1G. 3.—Spicules of Pectispongilla wurea, Annandale.
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F1G, 4.—Spicules of Pectispongilla stellifera, sp. nov. {
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of the Indian Peninsula and at Zanzibar off the East Coast of
Africa respectively, while S. bofryoides, which may also be related,
has been found only in New South Wales.

Key to the known species of PECTISPONGILLA.

1. Skeleton-spicules quite smooth.
Free microscleres of two types: (a)
minute, smooth, rhomboidal, and (b)
moderately large, slender, spindle-
shaped, bearing scattered spines .. P. aurca.
2. Skeleton-spicules rough or spiny.
A. Tree microscleres of two types: (a)
amphioxous, spindle-shaped, some-
what closely spined, and (&) sub-
spherical with scattered tubercles. P. stellifera.
B. Free microscleres less distinctly of
two kinds, spindle-shaped or cylin-
drical, amphioxous or truncated,

all defimitely spiny .. P. subspinosa.
. Pectispongilla aurea, Annandale.
(Fig. 3).

1909. Rec. Ind. Mus., ITI, p. 103, pl. xii, fig. 2.
1911. Faun. Brit Ind., Freshw. Sponges, etc., p. 106, fig. 20.

In describing this species I neglected to observe the free
microscleres, or rather confused them with immature macroscleres
and with the skeletons of diatoms. The free spicules are actually
of two kinds: (1) small, slender, straight or nearly straight,
spindle-shaped, sparsely spiny amphioxi on an average about
0084 mm. long, and (2) minute, smooth, relatively thick am-
phioxi rhomboidal in outline and on an average about 0°024 mm.
long. The former (1) are extremely scarce, the latter (2) abun-
dant. Both types of spicules are confined to the flesh of the
sponge. P. aurea is only known from Tenmalai on the western -
side of the Western Ghats in Travancore,

Pectispongilla stellifera, sp. nov.

(Fig. 4).

The sponge apparently forms thin films encrusting bodies
such as the fibres of cocoanut-husks that have fallen or been
thrown into the water, but my specimens are dry and not in
very good condition. They have a brownish colour. The skele-
ton resembles that of P. aurea. but is rather stouter.

The macroscleres are slender and sharply pointed; they
have minute rounded spines or tubercles scattered almost uni-
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formly, though sparsely, over their surface, but their extremities
are as a rule smooth.

The gemmule spicules resemble those of P. aurea but are a
little stouter.

The free microscleres are of two quite distinct kinds: (1)
slender, spiny, spindle-shaped, straight or nearly straight am-
phioxi, and (2) short, stout, cylindrical or subspherical tuber-
culate bodies of wvery characteristic form. The former vary
greatly in size and proportions ; their spines, which are scattered
less sparsely than those of the macroscleres, are short and not
very sharp. The free microscleres of the second type are, so far
as I am aware, unique in the Spongillidae ; their form is shown in
the figure.

Diameter of gemmule A .. 0'20I mm.
Length of macrosclere (average) e L OI2739 s
Diameter of macrosclere (greatest average) 00084 ,,
Length of gemmule-spicule (average) ... 00336 ,,

Length of free microsclere of type 1 0°0546—0°1554 ,,
Diameter of free microsclere of type 1
: 0'0021—0'0063 ,,
Length of free microsclere of type 2 (average) :

00120 ,,
Diameter of free microsclere of type 2 .. 00084 ,,
Locality.—Trichur, Cochin State, Malabar Zone.
Type-specimen —Z E.V. 3790/7. Ind. Mus.

Pectispongilla subspinosa, Annandale.
(Fig. 5, 4-B).

1911.  Pectispongilla aurea var. subspinosa, Annandale, Faun.
Brit. Ind., Freshw Sponges. etc., p. 107.

This species is closely related to P. siellifera, with which it
was at first confused, but lacks the aster-like microscleres charac-
teristic of the latter.

The free microscleres are not so definitely separated in o two
kinds asin the other two species of the genus but, in the type-
specimen from Ernakulam at any rate (fig 54). there are a few
spicules that closely resemble the gemmule-spicules of Spongilla
crateriformis in shape, being truncate at the extremuties, and
‘having rudimentary rotules thereat These spicules are, how-
ever, lacking in spouges recently obtained ny Mr «. H Gravely
at Trichur (fig 58) in which the amphioxous free microscleres
are also more variable. The truncate spicules may possibly be
adventitious and until further specimens are obtained it seems
inadvisable to separate the form discovered by Mr. Gravely as a
species or variety. His specimens, which were growing on rocks
in a small pool connected with a sluggish stream, are (in spirit)
of a dull brown colour and form an irregular crust some 2 to 3
mm, thick. The external apertures are small and inconspicuous,
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the subdermal cavity is relatively small and the external surface
smooth. The skeleton resembles that of P. stellifera.

P. subspinosa is known only from Trichur and Ernakulam in
the plains of Cochin.



X. LAGRIIDAE UND ALLECULIDAE DES
“INDIAN MUSEUM.”

Von F. BORCHMANN, Hamburg.

LAGRIIDAE.
1. Lagria ventralis, Reitt.

Deutsche Ent. Zeitschr. 1880, p. 255.

Viele Exemplare. Sikkim, E. Himalayas; Sukna, E. Hima-
layas, 500 ft.; Mazbat, Mangaldai distr., Assam; Dejoo,
N. Lakhimpur, Upper Assam ; Wan-hsaung, near Myitkyina,
N.O. Burma, 600 ft; betw. Mongwan and Nan Tien, Yunnan.

2. Lagria hirticollis, Borchm.

» Bull. Soc. Ent. Italiana 1g9og9 (1910), p. 20I. !
Kawkareik, Amherst distr., L. Burma; Khayon, nr. Moulmein,

L. Burma.
Die Art wurde von Pegu, Borneo, beschrieben.

3. Lagria concolor, Blanch.

Voyage‘au Pole Sud IV, 1853, p. 104, t. xii, f. T0.

Mazbat, Mangaldai, Assam; Assam-Bhutan Frontier, Mangal-
dai distr., N.E.; Burdwar, Nepal Terai.

Die Art ist sehr weit verbreitet.

4. Lagria ruficollis, Hope.

Gray’s Zool. Misc. 1831, p. 32.

Viele Exemplare. Kurseong, 5000 ft., E. Himalayas; Bim
Tal, 4500 [t., Kumaon ; Pussumbing, Darjeeling, 4700 ft. ;
Siliguri, base of E. Himalayas; Ghumti, Darjiling distr.,

4000 ft.

5. Lagria foveifrons, n. sp.

Linge : 6}—% mm., Schulterbreite 23 mm. Nach hinten
schwach erweitert, missig gewdlbt, miissig glinzend, oben ziem-
lich dicht, unten spirhicher lang weisslich behaart ; schwarz mit
bronzenem und violettem Metallschimmer oder dunkelblau, Vor-
derkdrper oben dunkelblau, Fliigeldecken griinlich bronzefarbig,
Beine schwarzblau, Fiihler schwarz; Kopf rundlich, flach und
undicht punktiert, Mundteile typisch, Endglied der Maxillartaster
kurz und sehr breit; Oberlippe kurz, vorn etwas ausgerandet,
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Vorderrand glatt, sonst dicht, fein und tief punktiert, lang bebors-
tet; Clypeus stark quer, nach vorn verengt, Vorderrand so br.elt
wie die Oberlippe, stark ausgerandet, von der Stirn durch eine
starke, fast gerade Querfurche geschieden ; Stirn im hintern Teile
mit einem starken, hufeisenférmigen Eindrucke ; Schlifen grob
punktiert, etwa so lang wie ein Auge ; Fiihler schlank, die Schul-
tern iiberragend, mit Ausnahme des 2 alle Clieder linger .als
breit, 3. Glied etwas linger als das 4., Endglied so lang wie das
10., spitz, Io. Glied wenig linger als breit : Augen stark ausge-
randet, gewolbt, Abstand auf der Stirn gleich 1 Augendurchmess-
er von oben gesehen; Halsschild sehr wenig quer oder quadra-
tisch, vorn etwas breiter als der Kopf mit den Augen, undicht mit
flachen, tuberkelartigen Punkten besetzt, Vorderrand gerade,
schmal gerandet, Hinterrand in der Mitte etwas eingezogen,
breiter gerandet, Seiten vor der Basis eingezogen, Vorderecken
abgerundet, Hinterecken etwas vortretend, Scheibe uneben vorn
in der Mitte und vor der Basis beiderseits mit einem breiten, fla-
chen Eindrucke ; Schildchen kurz, rundlich, dicht punktiert; Fli-
geldecken doppelt so breit wie der Halsschild, Schultern nach
vorn etwas vorgezogen, Scheibe dicht, grob und ziemlich stark
querrunzlig punktiert, im 1. Viertel flach quer eingedriickt, Decken
ecinzeln zugespitzt, etwas vorgezogen, Epipleuren breit, skulptiert
wie die Fligeldecken ; Unterseite sehr fein punktiert, Hinterleibs-
ringe an den Seiten mit ringférmigen Eindriicken, Spitze des
Analsegments rund, Intercoxalfortsatz des I. Segments so lang wie
breit, spitz, breit gerandet; Beine mittel, Schenkel wenig verdickt,
Schienen schwach gebogen, Schienenspitze innen dicht gelb be-
haart, Hinterschenkel erreichen kaum den Hinterrand des 3.
Segments, Metatarsus der Hinterfiisse so lang wie Glied 2 und 3
zusammen. -

2 o ¢ von Dibrugarh, N.E. Assam, 17—1g-xi-1911. Die
Art ist der Lagria concolor, Blanch, ahnlich, unterscheidet sich
aber leicht durch die abweichende Firbung und durch den Mangel
des quergerunzelten Eindruckes auf dem Halsschilde,

I o von N.O. Sumatra, Tebing-tinggi (gesammelt von Dr.
Schultheiss) unterscheidet sich durch die viel schlankere Form und
die stark abweichende Fiirbung : dunkelbraun mit starkem blauen
Scheine, Basis der Oberschenkel braun, Vorderkérper griin bronge-
farbig, Schildchen blau, Fligeldecken rétlich metallisch, Naht
schmal griin. Ich benenne die Varietit sumatrana, 1n.v.

6. Lagria nigrita, n. Sp.

Lange: 8 mm. Form wie L. concolor, Blanch , Flugeldecken
hinter den Schultern etwas flachgedriickt : missig glinzend, lang,
abstehend, weisslich behaart; tiefschwarz, Spitze des letzten Hin-
terleibssegmentes rot; Kopf gewohnlich, grob, undicht unpunk-
tiert; Oberlippe stark quer, gewdlbt, ausgerandet ; Clypeus eben-
falls stark quer, nach vorn verengt, stark ausgerandet, von der
Stirn durch eine tiefe, gerade Furche getrennt - Stirn mit hufei-

.o
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senférmigem Eindrucke, Schlifen linger als ein Auge, Hals deut-
lich ; Augen schmal, stark ausgerandet, weit getrennt; Fiihler
mittel, die Schultern iiberragend, nach aussen etwas wverdickt,
Glieder kiirzer werdend, Grundglied dick, 3. Glied etwas linger
als das 4. Endglied so lang wie Glied 9 und 10 zusammen, stumpf
zugespitzt ; Mundteile gewohnlich. Halsschild so breit wie der
Kopf mit den Augen, fast quadratisch, massig grob, nicht dicht,
etwas querrunzlig punktiert, in der Mitte eine rundliche Flache
mit feinerer und dichterer Punktierung, Vorderrand nicht, Hin-
terrand deutlich gerandet, Seiten in der Mitte eingeschniirt, Vor-
derecken abgerundet, Hinterecken stumpf, Scheibe in der Mitte
an der Seite beiderseits mit einem Quereindrucke, Schildchen gross,
rundlich, fein und dicht punktiert; Fligeldecken zweimal so breit
wie der Halsschild, ziemlich dicht und grob runzlig punktiert,
Schultern etwas eckig gefaltet, Decken einzeln zugespitzt, Epi-
pleuren breit, skulptiert wie die Fliigeldecken, vor der Spitze nach
aussen gewendet ; Beine schlank, Schienen wenig gebogen ; Meta-
tarsus der Hinterfiisse so lang wie die folgenden Glieder zusammen ;
Unterseite feiner punktiert, Seiten grober ; Fortsatz des Abdomens
breit, zugespitzt, gerandet.

4 2 2 von Burdwar, Nepal Terai, I1-i-rgro; Thamaspur,
Nepal, 18—20-ii-1908 ; Noalpur, Nepal, 21-ii-1g0o8 ; Paresnath, W.
Bengal, 4000 ft., 9-iv-1909.

Die Art ist nahe verwandt mit L. concolor, Blanch., unter-
scheidet sich aber leicht durch die Farbe und die abweichende
Halsschildbildung.

7. Cerogria nepalensis, Hope.

Gray’s Zool. Misc. 1831, p. 32—Dohmn, Stett. Ent. Zeit.
XLVII, 1886, p. 354-

Viele Exemplare. Kurseong, E. Himalayas, 5000 ft.; Cheera-
punji, Khasi Hills, Assam.

8. Cerogria basalis, Hope.

Gray’s Zool. Misc. 1831, p. 32.—Dohrn, Stett. Ent. Zeit.
XLVII, 1886, p. 353.

Kurseong, E. Himalayas, 5000 ft.; Karak, 3000 ft., 19-1-
1912.

9. Cerogria quadrimaculata, Hope.
Gray’s Zool. Misc. 1831, p. 32. :
Siliguri, base of E. Himalayas; Kurseong, E. Himalayas,
4700-5000 ft. ; Pussumbing, Darjiling, 4700 ft.; Mazbat, Mangal-
dai, Assam.

10. Cerogria flavicornis, Borchm.

Bull, Soc. Ent. Ital. 1909 (1g10), p. 210,
Shan Hills, Upp. Burma,
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11. Lagriocera cavicornis, Fairm.

Ann. Soc. Ent. Belg. XL, 1806, p. 41.
1 Exemplar., Shan Hills, Upper Burma.

12. Nemostira hirta, n. sp.

Linge: 63 mm. Gestreckt, nach hinten sehr wenig erwei-
tert, missig glinzend, undicht, sehr lang, abstehend braun
behaart; gldnzend schwarz, Fliigeldecken mit griinlichem Metall-
schimmer, Fiihler braunschwarz. Kopf gestreckt; Oberlippe
gewdlbt, quer herzférmig, fein punktiert, lang beborstet, vorn
nicht ausgerandet; Clypeus nach vorn verengt, gewdlbt, fast

glatt, an der Basis mit wenigen Borstenpunkten, nicht ausge- .

randet, von der Stirn durch eine gebogene Furche getrennt, Stirn
grob, zerstreut punktiert, zwischen den Augen mit einem tiefen
Quereindrucke, Hinterkopf glatt, Schlifen linger als ein Auge,
grob punktiert, beborstet, Hals diinn; Fiihler gleich der halben
Korperlinge, kréftig, alle Glieder mit Ausnahme des 2. linger als
breit, Glieder gegen die Spitze etwas breiter, 3. Glied kiirzer als
das 4., Endglied dinn, etwas gebogen, langer als die 3 vorhergehen-
den Glieder zusammen; Augen schmal, stark gewdlbt, vorn wenig
ausgerandet, Stirnabstand bedeutend grosser als ein Augendurch-'
messer ; Mundteile typisch. Halsschild kaum breiter als der
Kopf mit den Augen, so lang wie breit, grob und ziemlich dicht
punktiert, beborstet, gewslbt, Vorderrand gerade, fein gerandet,
Hinterrand in der Mitte etwas eingezogen, breiter gerandet, Seiten
gerundet, grosste Breite in der Mitte, vor der Basis eingezogen,
Vorderecken stumpf, Hinterecken vortretend, Seitenrand . ge-
schwunden. Schildchen linglich, abgerundet, fast glatt. Fligel-
decken doppelt so breit wie die Halsschildbasis, mit groben
Punktreihen, Streifen wenig vertieft, Punkte gegen die Spitze
flacher, Zwischenrdume fast ¢ben, Schultern vorgezogen, Spitzen
abgestutzt, Nahtwinkel zihnchenartig, Epipleuren schmal, ver-
kiirzt, ausgehhlt. Unterseite lackartig glinzend, Seiten der
Brust grob punktiert ; Intercoxalfortsatz der Vorderbrust so hoch
wie die Hiiften, gerandet, in der Mitte vertieft, nicht hinter die
Hiiften verlingert; Beine kriftig, Schenkel keulig, Hinterschen-
kelspitze fast die Spitze des Hinterleibes erreichend, Seiten des
glatten Abdomens mit flachen Eindriicken, Intercoxalfortsatz des
1. Segments abgerundet, schmal gerandet, die Mitte mit einer
starken dreieckigen Erhebung, die einen Lingskiel bildet, 2. Seg-
ment mit einer dhnlichen Bildung; Schienen schwach gebogen
Metatarsus der Hinterfiisse fast so lang wie die folgenden Glieder
zusammenn.

1 o. Silonbari, North Lakhimpur (base of hills), Upper
Assam (H. Stevens), 31-v-1QIT,

Die kleine Art unterscheidet sich leicht von ihren Verwandten
durch die eigentiimliche Bildung der beiden ersten Abdominal-
segmente.

%5
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13. Nemostira ceylanica, n. sp.

Linge: 83-9 mm. Form und Grosse der N. terminata, Fairm.
und der Casnonidea brevicollis, Fairm. ; missig glinzend, gewdlbt,
nach hinten wenig erweitert, ziemlich dicht, lang, abstehend,
rotgelb behaart; schwirzlich braun, Basis der Beine wenig heller,
Kopf, Halsschild und Vorderbrust und die Fliigeldecken braunlich
rotgelb, Fliigeldecken mit schwarzen Epipleuren, schwarzer Naht
und je einer grossen schwarzen Makel, die das letzte Viertel
einnimmt; Kopf rundlich, zerstreut punktiert; Oberlippe quer,
flach ausgerandet, fein punktiert; Clypeus quer, nach vorn
verengt, von der Stirn durch eine gebogene Furche getrennt, breit
und flach ausgerandet; Stirn mit 2 grosseren Punkten zwischen

_ den Augen, Scheitel mit Griibchen; Augen gross, ausgerandet,

Abstand auf der Stirn gleich } Augendurchmesser (o); Schlifen
kurz, Hals sehr deutlich; Fiihler gleich der halben Korperldange.
kraftig, nach aussen etwas verdickt, nicht gesagt, 3. Glied gleich
dem 4., Endglied etwas kiirzer als ¢tie 3 vorhergehenden Glieder
zusammen (), beim ¢ kiirzer; Endglied der Kiefertaster schmal,
aber nicht messerformig ; Halsschild etwas linger als breit, von
typischer Form, gerstreut punktiert, etwas breiter als der Kopf
mit den Augen: Schildchen klein, rundlich ; Fliigeldecken doppelt
<o breit wie die Halsschildbasis, mit starken Punktstreifen, I?unkte
in den Streifen gross, dicht, rund, nach hinten feiner, Zwischen-
riume gewdlbt, mit zahlreichen feinen Borstenpunkten, Spitzen
der Fliigeldecken zusammen abgerundet; Unterseite feiner, die
Seiten grob punktiert; Abdominalfortsatz kurz, rund, breit geran-
det: Prosternalfortsatz breit, gerandet, hinter den Hiiften nicht
erweitert: Beine kriftig, lang behaart, ohne Geschlechtsmerk-
male; Metatarsus der Hinterfiisse wenig kiirzer als die folgenden
Glieder zusammen.

2 Exemplare Paradeniya, Ceylon, 8-viii und 18-v-1910.

Die Art ist mit den oben genannten nahe verwandt, unter-
scheidet sich aber leicht schon durch die Farbung.

ALLECULIDAE.
1. Allecula indica, Borchm. ?

Deutsche Ent. Zeitschr. 1909, p. 714.—Fairm., Ann. Soc. Ent.
Belg., XL, 1896, p. 38 (brachydera Fairm.).
I Exemplar. Kurseong, E. Himalayas, 4700-5000 ft.

2. Allecula arthritica, Fairm.
Ann. Soc. Ent. France LXII, 1893, p. 36.
Sikkim, E. Himalayas, v—vi-1912.

3. Allecula femorata, n. sp.

Lange: 123-144 mm.; Breite: 3}-4 mm. Gestreckt, o schlan-
ker als 9, @ nach hinten verengt, ¢ nicht; dunkel pechbraun,
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Mundteile rétlich, Fiihler hell rétlich, gegen die Spitze dunkler,
Beine gelblich, Kniee und Fiisse dunkler; missig glinzend ; ziem-
lich dicht, anliegend, nicht sehr dicht gelblich behaart. Kopi
verlangert, Mundteile vortretend; Oberlippe quer, dicht und
ziemlich fein punktiert, mit langen gelben Borsten, vorn stark
ausgeschnitten, Seiten gerundet, gegen die Basis verengt:
Clypeus ebenso skulptiert, Vorderrand gerade, so breit wie .die
Basis der Oberlippe, von der Stirn durch eine gerade Furche
getrennt; Stirn ebenso skulptiert wie die Oberlippe: Schlifen

c.

Allecula femopata, na sp.

a. Unterlippe und Mentum ; &, Mandibel von unten ;
¢« Mandibel von oben ; d. Maxille.

sehr kurz, Hals durch eine scharfe Furche.abgesetzt ; Augen gross.
gewdlbt, ausgerandet, Abstand auf der Stirn } Augendurchmesser
¢ , @ noch geringer. Mandibeln zweispitzig, schlank, mit krif.
gem Sacke; innere Lade der Maxijllen sehr Kklein, dussere 2ross,
auf der Oberseite filzartig behaart, Endglied der Taster guer
dreieckig; Unterlippe stark quer, vorn ausgeschnitten, Vorder-
ecken spitz, Seiten gegen die Basis stark verengt, Endglied der
Taster dreieckig; Mentum stark quer, vorn fast gerade, Vorder-
ecken scharf, Seiten zweimal gebogen verengt ; Fiihler wenig kiirzer

-
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als der Korper, diinn, fadenférmig, Glieder nehmen nach der
Spitze an Lange ab, 3. Glied kaum ldnger als das 4 ; Halsschild
breiter als der Kopf mit den Augen, wenig kiirzer als breit, wenig
gewolbt, dicht und ziemlich fein punktiert, nach vorn verengt,
nahe der Basis oder an der Basis jederseits nahe der Ecke mit
einem flachen Griibchen, zuweilen auch die Scheibe nahe der Mitte
mit 2 Griibchen, Vorderrand schmal, Hinterrand etwas breiter
gerandet, flach zweibuchtig, in der Mitte etwas eingedriickt, Vor-
derecken gerundet, Hinterecken fast rechtwinklig, Seiten etwas
gerundet, Seitenrand vollstdindig. Schildchen klein, rundlich.
Fliigeldecken an den Schultern kaum breiter als der Halsschild,
mit Punktstreifen, Punkte .grob, gegen die Spitze schwindend,
Streifen kaum flacher, Schulter schrige, Spitzen zusammen ab-

« gerundet, Zwischenraume der Streifen etwas gewolbt, sehr dicht,

sehr fein punktiert; Epipleuren schmal, an der Spitze nach aussen
gewendet. Abdomen ziemlieh dicht und fein, die Seiten der
Brust grober punktiert, Analsegment o gerundet; Fortsatz der
Vorderbrust hinter den Hiiften etwas vorragend, stumpf. Beine
kriftig, lang, Schienen gebogen, 2-4. Glied der Vorder- und
Mittelftisse, 3. Glied der Hinterfiisse gelappt, 1. Glied der Vor-
derfiisse beim o stark erweitert und unten ausgehohlt.
3 I o, 2 ¢ 2. Kurseong, E. Himalayas, 4700-5000 e
24-vi-1910 (Annandale).

Die Art'ist durch die Behaarung leicht kenntlich.

4. Allecula sukliensis, n. sp.

Linge: 14 mm. XKorper etwas kriftiger als bei der vorigen
Art, nach hinten fast gleichmissig erweitert, massig gewdlbt,
wenig glinzend, iiberall fein, kurz, anliegend, gelb behaart ; pech-
braun, Vorderkorper, Schieldchen und Fliigeldecken rotlich, Fithler
und Beine gelb, Schenkelspitze und Tarsen gebriunt. Kopf
gewohnlich, fein und dicht punktiert; Oberlippe stark quer vorn
weniger ausgerandet als bei der vorigen Art, beborstet, Clypeus
quer, vorn gerade, von der Stirn durch eine breite, schlecht
begrenzte Furche getrennt, Schlifen sehr kurz, Hals dick; Augen
schmal, gewslbt, stark ausgerandet, Abstand auf der Stirn gerin-
ger als ein Augendurchmesser ; Fihler fadenférmig, (beide bes-
chidigt), 3. Glied kiirzer als das 4.; Endglied der Lippentaster
nach innen stark eckig erweitert. Halsschild bedeutend breiter
als der Kopf mit den Augen, leicht quer, fein, missig dicht punk-
tiert, vorn und hinten fein gerandet, etwas 2 buchtig, Mitte
schwach vorgezogen, Scheibe mit schwacher Mittelfurche, Vor-
derecken gerundet, Hinterecken fast rechteckig, Seiten nach vorn
schwach gerundet verengt, Seitenrand deutlich. Schildchen kurz,
rundlich. Flugeldecken nicht doppelt so breit wie die Halsschild-
basis, mit Punktstreifen, Punkte ziemlich fein, nach hinten
schwindend, Zwischenriume wenig gewdlbt, mit sehr feinen Bors-
tenpunkten, Schultern schrige, Spitzen einzeln abgerundet, Epi-
pleuren erst sehr breit, dann stark verschmailert; Unterseite stark
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glinzend, fein und dicht, Seiten der Brust grob punktiert, Anal-
segment gerundet, Intercoxalfortsatz des 1. Segments schmal,
spitz, gerandet, Hinterbrust zweilappig vorgezogen, Fortsatz der
Vorderbrust wie bei der vorigen Art. Beine kraftig, Schenkel
keulig, Vorder- und Mittelschienen gebogen, Fiisse breit, an den
Vorder- und Mittelfiissen Glied 1-4 gelappt (an den Mittelfiissen
Glied 1 schwach), an den Hinterfiissen deutlich nur Glied 2z und 3,
Metatarsus der Hinterfiisse etwas kiirzer als die folgenden Glieder
zusammen.

I o von Sukli, Ostseite der Dawna Hills, 2100 ft., 22—29-xi-
1911, gesammelt von Herrn F. H Gravely.

Die Art unterscheidet sich von jhren Verwandten durch die
Bildung der Fiisse, der Hinterbrust und der Lippentaster.

5. Allecula sobrina, n. sp.

Linge: 11 mni. Form wie Allecula femorata, wenig gewdlbt,
wenig glanzend, ziemlich lang, abstehend, undicht gelblich be-
haart; dunkelbraun, Fliigeldecken rotbraun, Beine gelb, Spitzen der
Schenkel und Basis der Schienen oder die ganzen Schienen dunkel-
braun, Fihler rotbraun, die einzelnen Glieder an der Spitze

dunkler. Kopf gewdhnlich, ziemlich dicht, nicht grob punktiert S

Oberlippe kiirzer, weniger ausgerandet als bei A. femorata,
Augen schmiler, weniger geniihert, Endglied der Lippentaster
weniger breit; Fiihler fadenformig, (beide beschidigt) 3. Glied so
lang wie das 4.; Halsschild so lang wie breit, glanzlos; Schild-
chen kurz, rundlich; Fligeldecken mit stirker cingestochenen
Punkten in den Streifen; Beine wie bei der genannten Art, aber
an den Vorderfiissen Glied 1 erweitert, unten gekielt, Glied 1-4,
an den Mittelfissen Glied 3-4 und an Hinterfiissen Glied 2 und 3
gelappt; Metatarsus der Hinterfiisse linger als Glied 2 und 3
zusammen ; das UUbrige wie bei 4. genicilata m.

I o von Kurseong, Ost-Himalaya, 4700-5000 ft., 21-vi-1910,
cesammelt von Annandale,

6. Borboresthes suturalis, n. sp.

Linge: 6-7 mm. Form etwas schlanker als B. fuliginosus,
Fairm.; Brust braun, Bauch hellbraun, Beine, Fiihler und Fli-
weldecken hell gelbbraun, letztere mit schmaler dunkler Naht und
schmalem, dunklem Seitenrande, Vorderkorper rotbraun; méssig
glinzend, missig gewolbt; fein, anliegend, wenig dicht, ziemlich
kurz gelb behaart. Kopf fein punktiert; Oberlippe stark quer,
vorn gerade, Clypeus ebenso, von der Stirn undeutlich geschieden :
Augen gewolbt, weit getrennt. Schlifen sehr kurz ; Fiihler halb so
lang wie der Korper, fadenformig, 3. Glied kiirzer als das 4.,
Endglied kiirzer als das I0.; Halsschild stark quer, Vorderrand
gerade, Hinterrand zweimal gebuchtet, Seitenrand scharf, Seiten
gerundet verengt, Hinterecken fast rechtwinklig; Schildchen rund-
lich: Fliigeldecken mit starken Punktstreifen. die hinten nicht

’
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flacher werden, Punkte schwinden gegen die Spitze, Spitzen
zusammen abgerundet; Epipleuren schmal, ganz, glatt. Unter-
seite und Beine gewdhnlich; Metatarsus der Hinterfiisse viel lan-
ger als die folgenden Glieder zusammen.

2 Ex. Kurseong, E Himalayas, 4700-5000 feet 24-vi-I19TI0
(Annandale). Unterscheidet sich durch die Farbung und die
schlankere Gestalt leicht von ihren Verwandten.

7. Cistelopsis (?) aborensis, n. sp.

Linge: 7mm. Form typisch. Rotbraun; missig glinzend;
anliegend, ziemlich dicht gelblich behaart. Kopf verlangert,
ziemlich fein und dicht punktiert; Oberlippe und Clypeus stark
quer, vorn gerade; Clypeus von der Stirn durch eine wenig gebo-
gene Furche getrennt; Augen stark gewdlbt, ausgerandet, Ab-
stand auf der Stirn gleich einem Augendurchmesser; Fiihler
typisch, so lang wie der halbe Korper, 3. Glied halb so lang wie
das 4., Endglied kiirzer als das 10. Glied; Endglied der Kiefer-
taster fast messerformig, der Lippentaster dreieckig: Form des
Halsschildes typisch, rings um scharf gerandet, dicht mit Nabel-
punkten besetzt, Basis in der Mitte breit vorgezogen, Hinterecken
etwas abgerundet: Schildchen breit, spitz; Fliigeldecken mit
$einen Punktstreifen, die an der Spitze vertieft sind, Zwischen-
riume flach, dicht, etwas querrissig punktiert, Epipleuren massig
breit, vollstindig; Unterseite feiner, an den Seiten griber punk-
tiert. Prosternalfortsatz hinter den Hiiften nicht verlangert;
Abdominalfortsatz spitz; Hinterhiiften hinten scharf gerandet.
Beine gewohnlich ; das vorletzte Tarsenglied aller Fiisse gelappt;
Metatarsus der Hinterfiisse so lang wie die folgenden Glieder
zusammern.

I Exemplar. Kobo, Abor country, 400 ft., 8-xii-1917 (gesam-
melt von Mr. Kemp), unter Baumrinde.

Cistelopsis rufa, n. sp.

Linge: 7 mm, Formsehrihnlich wie C. validicornis, Fairm.,
aber etwas schlanker, die Schultern weniger gerundet; rotbraun,
Hinterleib dunkel, letztes Fiihlerglied gebriunt; kurz, anliegend,
gelb behaart; Halsschild fein, wenig dicht, nicht runzlig punk-
tiert, Hinterrand in der Mitte breit vorgezogen, sonst gerade,
Hinterecken rechtwinklig; Schildchen dreieckig; Fliigeldecken
wenig erweitert, sehr fein punktiertgestreift, Streifen nicht ver-
tieft, nur gegen die Spitze 3 vertiefte Streifen, nicht querrunzlig,
Spitzen zusammen abgerundet; Epipleuren schmal ; Metatarsus
der Hinterfiisse so lang wie die folgenden Glieder zusammen.
Alles Ubrige wie bei C. validicornis, Fairm.

1 Ex. von Pattipola, Ceylon, 6ooo ft., 13-X-IQII.

8. Cistelomorpha andrewesi, Fairm.

Ani. Soc. Ent. Belg. XI,, 1896, p. 58.
Phagu, Simla Hills, gooo ft.
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9. Cistelomorpha alternans, Fairm. .

Ann. Soc. Ent. Belg, XXXVIII, 1894, p. 40.

Kurseong, E. Himalayas, 4700-35000 ft.: Sikkim, E. Hima-
layas; Mungphu, Darjiling distr.

10. Cistelomorpha trabeata, Fairm.

Ann. Soc. Ent. Belg. XXXVIII, 1894, p. 40.
Bangalore.

!
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XI. NOTES ON SOME INDIAN CHELONIA.

By N. ANNANDALE, D.Sc., F.4.S.B., Superintendent,
Indian Musein.

‘The majority of the specimens mentioned in these notes have

been sent me by Dr J. R. Henderson of the Madras Museum,

who has been at great pains, in this and other respects, to assist

*4s in the Indian Museum with specimens from the Madras Presi-
dency.

Family TRIONYCHIDAE.
Trionyx leithii, Gray.

1873. Trionyx leithii, Gray, Proc. Zool. Soc. London, p. 49 fig. 3
(skull).

9873. Trionyx gangeticus, id., ibid., pl. viii.

188g. Trionyx leithii, Boulenger, Cat. Chel. Brit. Mus., p. 249.

1912, Trionyx leithii, Annandale, Rec. Ind. Mus., VII, p. 159,
fig. 2 ( plastron of young).

Boulenger regards this species as intermediate between 1
gangeticus, which it somewhat resembles in colouration, and 7.
hurwm, with which the shape of its skull is to some extent in
agreement; but the structure of the skull is nearer that of 7.
formosus. The only differences that I can detect are that the
snout is a little less declivous and slightly longer, the horizontal
aroove on the palate broader, the post-cranial spine less dilated
and the proximal articular part of the lower jaw more slender in
T. leithii than in the Burmese species. The former has much the
same relationship to the latter as’ T. nigricans has to 7. phayret,
and the existence in 7. leithii of two neural bones between the
first pair of costals is a modification probably of slight importance
though it serves to separate all the Indian forms from their Bur-
mese allies. The branchial skeleton of 7. leithii also resembles
that of 7. formosus, in particular in that two additional ossifica-
tions are present at the tip of the hypobranchial bone. In the
adult animal the hypoplastra approach one another.in the middle
line of the plastron, though they do not actually meet, and the
internal projections practically disappear.

The natural colouration and the external appearance of the
disk do not appear to have been observed in the adult living ani-
mal. ‘The following notes are based on two individuals which
Dr. Henderson has been kind enough to send to Calcutta for

examination.
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The dorsal surface of the,disk is greenish black obscurely
vermiculated and marbled with olive-green; that of the limbs and
tail is also blackish, while that of the head is variegated with dark
olive-green and a much paler olivaceous brown. In one specimen '
dark green predominated on the head and the paler markings were
not of a very definite nature, but on that of the other (fig. 1)
there was a much larger proportion of the paler shade, a dark line
extended backwards and downwards from each eye and there were
two distinct forwardly-directed \/-shaped black bars on the tem-
poral and occipital regions, interrupted somewhat at their apices
in the middle line; the ends of the bars extended backwards more
faintly on to the neck,

The cartilaginous disk is long and relatively narrow, expand-
ing slightly behind. In front of the bony carapace there is a-
conspicuous projecting pad of coarsely tuberculate cartilage, and

F1G. 51—Trionyx leithii, Gray.
Head of a living specimen from the Kurnool district (X ).

behind there is a group of large tubercles in the central region.
The anterior part of the carapace itselt bears a prominent rounded
boss; there is no middorsal ridge or groove

The disk of the larger of the two specimens is 49 cm. long and
41 cm. broad, that of the smaller one 47 cm. X 42 cm. In the
former the breadth of the bonv carapace, which is broadly
emarginate behind, is 29 cm. and the breadth 32 cm. The length
of the skull, which agrees well with Gray’s figure of 1873 except
that the lower jaw is not cleft at the tip, 15 9I mm. and the
zygomatic bréadth 58 mm.

Dr. Henderson’s specimens, of which the larger has been re-
tained in the Indian Museum and thz smaller returned to Madras,
were taken by his assistant Mr Sundara Raj in a small stream in

¢t The snout had been injured in this specimen and possibly the dark coloura-
tion was to some extent due to inflammation or congestion. i

o R
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the Nallamalai range of the Eastern Ghats, where they were dug
from the mud in the bed of a pool in January or February.

The evidence for the occurrence of this species in the Ganges
or the Indus is not satisfactory. Murray’s specimens from Sind
assigned provisionally to it by Boulenger, apparently on the
grounds of probability only, were almost certainly representatives
of T. gangeticus, while those from which Hardwicke’s Ms. figures
(reproduced by Gray in 1873 ) were drawn, though said to be from
¢‘ Futtegurh ”’, may have been either introduced or ascribed to an
incorrect locality. All definite records of specimens now in exis-
tence refer to places in the Indian Peninsular Area south of the
Indo-Gangetic Plain.

Trionyx hurum, Gray.

1912. Trionyx hurum, Annandale, Rec Ind. Mus., VII, pp 160,
180, pl. v, fig. 3.

Mr. F M. Howlett Imperial Pathological Entomologist, has
recently sent me a young specimen taken in the Little Gundak
River near Pusa in Bihar Its colouration is normal agreeing
closely with that of a young turtle from Dacca in Eastern Ben-
gal. It is thus clear that the normal T hurum has made its way
in the Gangetic system far above the delta.

Family TESTUDINIDAE.
Testudo travancorica, Boulenger.

1906. Testudo ivavancorica, Boulenger, Journ. Bombay Nat. Hist.
Soc:, XVII, p. 560, 2 pls :

Mr. F H. Gravely recently obtained further specimens in the
forests on the western slopes of the Western Ghats in Cochin,
while Mr. F. Hannyngton, L.CS., has presented to the Indian
Museum one from Coorg on the eastern side of the Ghats. The
known range of the species may, therefore, now be stated thus:—
Travancore and Cochin on the western slo es of the Western
Ghats and Coorg on the eastern slopes. It is probable that the tor-
toise also occurs on the western side of the hills in the western
districts of the Madras Presidency, and also in parts of Travancore
and the adjacent districts situated on the eastern side, but no
records as vet exist. The common land-tortoise over the greater
part of the Presidency is certainly T. elrgans, which as Mr.
Sundara Raj informs me, occurs in the Eastern Ghats in the
Kurnool district

Geoemyda trijuga (Schweigg.)

1913. Geoemyda trijuga, Annandale, Rec. Ind. Mus., IX, p 67.

It is probable that the range of the tvpical form of this
species is confined to - he ea-ticentral part of the Madras Presidency,

but specimens from Mysore, the northern nart of the Presilency
and other parts of the I eninsular Area must be examined before
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this question is settled. I have here to describe a new race from
Coorg on the east side of the Western Ghats considerably east and
a little south of the Madras district.

The following key to the known races may be useful :—

Key to the races of G, trijuga.

I. Head with conspicuous red or yellow markings.
A. Temporal regions pale yellow, snout
black ; shell uniform black or very

dark brown .. 5 .. coronata.
B. Whole of the head black with orange-
red streaks and spots; shell dark
brown plastron as a rule bordered with

vellow s A .. thermalis.
II. Head without conspicuous red or yellow
markings.

A. Head plumbeous grey, obscurely vermi-

culated on the temporal regions ; shell

brown, the plastron with yellow bor-

ders oo .. plumbea.
B. Head olivaceous with inconspicuous yel-

lowish or greenish spots and streaks ;

shell brown or blackish, the plastron

as a rule with yellow borders.

forma typica (madraspatana).

C. Head uniform brown or with an obscure

reticulation of olive-brown and orange-

yellow; shell of adult black. the plas-

tral borders and the dorsal keels vel-

low i A .« edentana.

Subsp. plumbea, nov.

The carapace is dark brown and when wet appears to be ob-
scurely marbled with a still darker shade; there are as a rule
vellow markings on each or some of the costal shields and the
dorsal ridges are for the most part tinged with yellow. [1e cen-
tral part of the plastron is dark brown with broad yvellow margins;
the bridge is da:k brown with yellow spots along the ou er edge.
In life the dorsal surface of the limbs, head and tail is leaden grey ;
that of the snout and of a triangle extending backwards from the
eyes has a browmsh tinge and is devoid of markings. The tem-
poral region is obscurely vermiculated with o paler shade of grey
and two pale lines extend backwards from the eye above the
tympanum, which is somewhat darkened ; the healk and the ven-
tral surface of the head, neck and limbs are pale grey ; on the
chin and neck there are obscure dark horizonta] lines.

After some weeks in spirit the markings on the head have
become obscure and the whole has a livid greyish tinge very
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different from the colour of that of specimens of the typical form
of the species that have been even longer in alcohol.

The iris is pale chestnut. There are a number of small tuber-
cles on the side of the head between the eye and the tympanum.

I can detect no constant peculiarity in the skull or in the
shell, except that the dorsal keels appear to be blunter than in
specimens of the same size from Madras. Possibly this is corre-
lated with the fact that the race is a very small one and that
shells of small size are therefore more worn and belong to clder
individuals than their dimensions would suggest, The concentric
rings on the dorsal shields are, however, very distinct. -

Carapace.
Reg. No. Reg. No.
17712 (sk.) 17715(sp.)

Total length with the callipers . 155 mm. 162 mm.

Total length with the tape ey T O S (o

Total breadth with the callipers TOCHE TI3% 5

Total breadth with the tape .. 125 ,, 144

Depth of the shell” .. S odl DTS 57° 1
Plastron,

Total length with the callipers. G0 s TA5ESnS
Length of the bridge KSR B 60 ,,
Sthadi,

Total length A o J2307 43
Zygomatic breadth .. ) PRGN

Types. No. 17712 (skeleton) and No. 17715 (spirit), Ind. Mus.

I have examined three living specimens which Dr. Henderson .
has been kind enough to send me. They were collected by his
assistant Mr. Sundara Raj in a pond. One has been returned to
the Madras Museum, one skeletonized and one preserved in a\co!ml-
All are apparently adult females of approximately the same size;
they are very uniform as regards their racial characters.

Subsp. coronata ( Anderson ).

1013. Geoemyda trijuga coronata, Annandale, op, cit., p. 68, pl.
vi, figs. 3, 3a.

It is strange that there is no reference to this very distinct
race in the * Fauna”, but, to judge from the labels on specimens
in the British Museum, it seems possible that it was regarded by
Dr. Boulenger as the fully adult or possibly aged phase of the
typical Madras form, to which Anderson gave the name madras-

atana.

We have received from Dr, Henderson specimens of this race
from Chalakudi in Cochin and from a locality about 25 miles NI,
of Calicut in the Malabar district of the Madras Presidency.




The Malabar specimen is a large female, of which the measure-
ments are given below. The shell, dry, is practically black all
over. The central. dorsal keel remains distinet throughout its
length, but the lateral keels are obsolescent. The colour of the

head was typical though slightly less brilliant than. in smaller
individuals.
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Carapace. $ ;
Reg. No. 17437 (sk.)

Total iength with the callipers . 233 mm.

3 1 A tape e 200 T
Total breadth with the callipers o X580 558
%) ) 3 ,» ftape e <o 2I5 55
Depth of the shell o ot AT E B2 ;
Plastron.
Total length with the callipers os 00
Total length of the bridge 3 .85 b

Subsp. thermalis (Lesson).

1913. Geoemyda trijuga thermalis, Annandale, op. cit., p. 68, pl.

i, figs. 4, 4a. g

Further specimens of this race were recently obtained in the
Ramnad district by Dr. Hendersen and Mr. Kemp

~
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Geoemyda tricarinata, Blyth

1913. Geoemyda tricarinata, Annandale, op. ¢it., p. 73, pl. vi, figs.
6, 6a, 65.

In a footnote to the paper cited ( p. 74) I have recorded the
occurrence of this species in the Jalpaiguri district of northern Ben-
gal. Possibly it is one of those Assamese reptiles whose western
range along the base of the Himalayas has been limited or practi-
cally limited by the R. Tista. If so, its occurrence in Chota
Nagpur is all the more remarkable.

Geoemyda silvatica, Henderson.
1912. Geoemyda silvatica, Henderson, Rec. Ind. Mus., VII, p. 217.

The type-specimen of this species has been presented by tl'w
Madras Museum to the Indian Museum. It is now preserved in
spirit and is numbered 17115 in our register of reptiles. A good
watercolour sketch of the living animal was made by Babu Abhova
Charan Chowdhary and is available for reference.

Bellia crassicollis, (Gray) X
1906.  Bellia crassicollis, Annandale, Journ. As. Soc. Bengal (n.s.) b
1T, p. 205.

The specimen said to be from fravancore and referred to in
the paper cited had, it is now evident, suffered from an accidental
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transposition of labels. There is, therefore, no reason to think
that this Malayan species occurs in South India. The authentic
in the collection of the Indian Museum are from Burma and
Penang.




R Y

XII. NOTES ON ORIENTAL DRAGONFLIES
IN THE INDIAN MUSEUM.

By F. F. LAIDLAW.

No. I. THE GeENUS OROGOMPHUS.

. Order ANISOPTERA.

AESCHNIDALE.
CHLOROGOMPHINAE.

So far as at present known only the genus Orogomphus
occurs in the Indian_area. The other genus of the family,
Chiorogomphus is found in Sumatra, Java and Tonkin, whilst
Orogomphus has representatives in Bengal, Burma and the Hima-
tayas, as well as in Borneo, the Philippine Islands and'Formosa.
The subfamily is the only one confined to the Oriental region.

Four species of Orogomphus are known. They are—

Orogomphus atkinsoni, de Selys. Bengal, Assam.
3 speciosus, de Selys. Burma, Darjiling.
o splendidus, de Selys. Philippine Islands, Bor-
neo, Formosa.
5 dyak, Laidlaw. Borneo.

For figures of 0. splendidus see Ris in Supplementa Entormo-
logica, No. 1, 1912: text-fig. 15 a-b; taf. iii, fig. 1-6; taf. v, hg.
5 In this paper Dr. Ris also discusses the venation and charac-
ters of the male previously unknown (loc cit. pp. 77-79)-

The wings of a female presumed to belong to this species,
collected in Borneo, are figured by myself (Proc. Zool. Soc.
Londen, 1914, pl. i, fig. 8). Selys’'s original account of the type
female from Luzon is given in his 4™ additions. Synops. Gomph .

" Bull. Acad. Roy. Belg. xlvi (2), 1878, pp. 681-682.

Orogomphus atkinsoni, de Selys.

Q. atkinsont, Selys, 4me add. Synops. Gomph.. p. 082 (1875 ).
Kirby, Cat. Odonata, p. 70 (1890).
Selys, Ann. Mus. Civ. Genova (2) X, pps 451-482 (1501 ).
Williamson, Proc. U.S, Nat. Mus. Sxxi, pp. 278-279, hg. 5-0
(1007 ).
Laidlaw, Proc. Zool. Sac. Lond., pp. 01-02 (10141

AN

1 @ "4 1 2 "4)'. Both specimens are named ; the male is
without a locality, the female from Sibsagar, Assam. The speci-
men recorded by me (loc. ¢it.) is from Kumaon, de Selys’s type is



198 - Records of the Indian Musewn. [Vor. XTI,

from ‘Bengal.” He was not acquainted with the male at the o=
date of publication of the species (1878). Both the present
specimens are in poor condition, but fortunately the abdomen

of the male is complete. I take the opportunity of figuring the

anal appendages of the male. These bear a close resemblance

to the corresponding structures of 0. dyak.

Orogomphus speciosus, de Selys.

). speciosus, Sglys, Ann. Mus. Civ. Genova (2) X, pp- 481-4382 (1891 ).
Kirby, Cat. Odonata, p. 79 (1800 ).

I & yifs. Lord Carmichael’s collection, Darjiling District,
1000-3000 ft., May, 1912,

The male of this species has not been described.

The dimensions of the specimen are as follows :—

Length of abdomen 54 mm., of hind-wing 40 mm., breadth
of h. w. 12'5 mm.; of the type female, length of abdomen 57 mm.,
of hind-wing 46 mm., breadth of h. w, 15 mm.

F16. 1.—Profile of anal appendages of O, atkinsoni 3.

There is thus a considerable difference in size, scarcely
greater than occurs in other species of the genus.
In colouring the present example shows the following points
of disagreement with the account of the type.
i. The occiput is black not vellow.
ii. Abdominal segment 2 is largely yellow above, with a
. transverse black band ot touching either extremity.
tii. Segment 8 shows no lateral yellow spot.
Venation-formula:

Anal loop.” An. ne Pnone M. Cu L (cells) supri. 1.
basal post-costal = 21—22 11—z 1—1 7—; -2 4-3
+ 9—9 20—22 16—15 1—1 5= 2—n 33
{0 type 23—23 13—13 2 7—8 2—2 =4 |
| FL 17—10 1]=—17 2 3=3 — )

In other respects there is close agreement between the charac-
ters of the male here recorded and those of the female as described
by de Selys, so that I have little hesitation in referring them both
to the same species,
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The wing of the male is colourless and is very like that of
the male O. atkinsoni, broadly speaking.

The anal appendages differ markedly in detail from those of
the allied species. ‘The upper pair are stout, a trifle shorter than
the lower appendage, and are curved inwards towards each
other: bifid at the extremity, and with a very small ventro-

e

S

1. 2a.~Profile of anal appendages of O. speciosus & .
26— l.ower anal appendage of (. speciosus viewed from

below,

sinternal tubercle on each just beyond its middle and scarcely
visible in profile. ' }

The lower appendage likewise is stout; its two l}mbs c_at‘h
carry a projection directed straight upwards. This te_rmmates in a
doubly toothed point. Beyond the projection each limb ends in a
pointed, backwardly directed spur. When looked. at froxp below
the lower appendage appears as ending in a pair of triangular
processes not divaricated from each other.
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XIII. NOTES ON ORIENTAL SYRPHIDAE;
WITH DESCRIPTIONS OF
NEW SPECIES.

Parr II.
By E. BRUNETTI.

(Plate xiii.)

My previous paper on this family appeared in April, 1908
and revised our knowledge of certain oriental genera up fo
that date, including descriptions of thirty-nine new species.

In the present paper thirty-five additional species and some
new varieties or ** forms’’ are described, and those set up by
other authors recorded,- with such synonymical and other notes
as appear of interest.

Two or three genera are, perforce, treated herein tentatively,
such as Sphacrophoria and Ewmerus, whilst many species of
Syrphus and Eristalis are still imperfectly understood. Dr.
Meijere has made much progress in identifying and redesecribing
several of the older authors' species of Evistalis and offers a
valuable tabulation of those known to him.

-

Subfamily SYRPHINAE.
PARAGUS.

One new species rufiventris recently described by me (Rec.
Ind. Mus., viii, 157, o 1913) from Assam, the Western Hima-
layas and Ceylon. Type in Indian Museum.

Paragus serratus, F.

This common and widely distributed species extends to
Assam ; Sadiya, 23-xi-1r, and Dibrugarh, 17-r9 xi-rr. I have
it in my own collection, taken by myself from Cawnpore
29 xi-o4 Calcutta r-ii-07 and Rangoon gii-06. It is common at
Pusa in Bihar,

Paragus indica, Brun.

Pipizella indica, Brun., Rec. Ind. Mus. I1; 52.

This species was wrongly placed by me in Pipizella Further
specimens in the Indian Museum are from Darjiling, Matiana,
and Tenmalai (Travancore), 2r-xi-08. It is perhaps identical
with Paragus politus, W. desc